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Ozet

Amag: Tiroid disfonksiyou yash populasyonda mortalite ve ve morbiditeyle il-
gili olarak yaygin olarak gortlmektedir. Graves Hastaligi tim hipertiroidizmin
nedenleri arasinda en sik gorilendir. TMNG ise yash popiilasyonda daha sik
goriilmektedir. Tiroid hormonu sentezi icin iyot temel molekiildiir. Tiroid bezi
icersinde iyota oldukca duyarli olan otonomi kazanmis alanlar olusabilir. Ca-
lismamizda 60 yas ve ustiindeki hastalarda hipertiroidi etiyolojisini arastir-
mayi planladik. Gereg ve Yéntem: Bu calismaya 60 yas ve Ustii asikar ve subk-
linik hipertiroidi tanisi olan 100 hasta dahil edildi. Hastalarin demografik ve
klinik ozellikleri kaydedildi. Tim hastalarin Anti-tiroid antikorlari, tiroid ultra-
sonografileri ve tiroid sintigrafik incelemeleri yapildi. Tum hastalarin 24 sa-
atlik idrarda iyot atilimi incelendi. Bulgular: Calismaya katilan 81 hasta (%81)
asikar, geriye kalan 19 hasta (%19) ise subklinik hipertiroidi olarak degerlen-
dirildi, bu hastalarda ortalama yas 70.48 + 6.16 (60-88 arasi) olarak saptan-
dr. iyot maruziyeti 30 hastada mevcuttu ve 11 hastada ise JBP goriildii. En
yaygin hipertiroidi nedeni TMNG (%29.2) idi, 8 hastaya herhangi bir tani ko-
nulamadi ve bu hastalar nondiyagnostik (ND) olarak tanimland. Tartisma: Bu
calisma yasli popiilasyonda tirotoksikozun sebeplerinin arastirildigr ilk calis-
madir. Sonuglarimiz bu popiilasyonda TMNG'nin en sik neden oldugunu gos-
termistir. JBP olan hastalarin éykiilerinde iyot maruziyeti mutlaka vardir. Bu
sebeple 6zellikle radyokontrast madde kullanimi olan yash popiilasyonda bu
durum dikkatli bir sekilde degerlendirilmelidir.

Anahtar Kelimeler
60 Yas Ustu; Hipertiroidi; Subklinik Hipertiroidi

Abstract

Aim: Thyroid dysfunction is common among older people associated with
morbidity and mortality. Overall, the most common cause of hyperthyroidism
is Grave’s Disease (GD). In the older population however, Toxic Multinodular
Goitre (TMG) is more common. lodine is an essential molecule for thyroid
hormone synthesis. This may be due to the presence of autonomic areas with
a higher sensitivity to iodine in the thyroid gland. The aim of this study was
to detect the etiology of hyperthyroidism among cases older than 60 years.
Material and Method: The study included 100 patients =60 years or older
with hyperthyroidism. Demographic and clinical features of the patients
were recorded. All patients were tested for anti-thyroid autoantibodies and
underwent thyroid ultrasonographic (USG) and scintigraphic examination.
lodine exposure was detected in 24-hour urine specimens. Results: Eighty-
one patients (81%) had overt and the remaining 19 (19%) had subclinical
hyperthyroidism and the mean age was 70.48 + 6.16 (range 60-88). Thirteen
patients had recent exposure to iodine and 11 had Jod Basedow Phenomenon
(JBP). The most common disease was TMNG (29.2%) and 8 patients had
no definitive diagnosis; they were designated nondiagnostic (ND). Discus-
sion: This is the first study that investigates the causes of thyrotoxicosis
amoung older people in our country. The results indicated that TMNG was
the most common cause. JBP cases had a history of exposure to iodine. For
this reason, radiocontrast use in older people should be carefully evaluated
with this respect.
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Introduction

Hyperthyroidism is the exposure of tissues with increased con-
centrations of thyroid hormones [1]. Hyperthyroidism is more
common among women than in men [2]. The most common
symptoms of hyperthyroidism are anxiety, nervousness, weak-
ness, weight loss despite increasing appetite, intolerance to
heat, sweating, tremor, palpitation, insomnia, increasing fre-
quency of stools, oligomenorrhea and amenorrhea in women
and gynecomastia and erectile dysfunctions among men [3].
The most common three causes of hyperthyroidism are Graves
Disease (GD), Toxic Multinodular Goiter (TMNG) and Toxic Nod-
ular Goiter (TNG). Graves Disease accounts for 60-90% of all
hyperthyroidism cases [4]. However, the frequency of TMNG in-
creases among older cases. Somatic mutations were detected
in the thyroid stimulating hormone (TSH) receptor gene in 20-
80% of patients [5-6]. Excessive iodine may cause hyperthy-
roidism in individuals who live in endemic goiter regions or in
the presence of autonomic nodules in the thyroid gland; this
is called Jod Basedow Phenomenon (JBP) [7]. lodine exposure
may be detected by examining 24-hour urine samples in such
patients [8].

The definitive diagnosis of hyperthyroidism in the aged popula-
tion is important because it is a major cause of morbidity and
mortality. The classic symptoms of thyroid dysfunction are usu-
ally absent or may be overlooked in older patients, making the
diagnosis and subsequent management challenging. However,
there is no study on the etiology of hyperthyroidism among the
older population in Turkish population. In this study, we aimed
to determine the etiology of hyperthyroidism among individuals
=60 years.

Material and Method

Patient selection: Thyroid function tests (TFT) were done in in-
dividuals =60 years. The study group included 100 patients with
hyperthyroidism with high levels of sT3 and sT4 and low lev-
els of TSH and subclinical hyperthyroidism cases with normal
levels of sT3 and sT4 and TSH levels <0.10. Gender, age, his-
tory and symptoms-sweating, tremor, nervousness, palpitation,
weight loss, insomnia-were recorded.

Laboratory tests: Laboratory tests included fasting glucose
(FG), creatinine (Cre), alanin aminotranspherase (ALT), hemo-
globin (Hb), white blood cells (WBC), plateletes (Plt), ATPO, ATG,
and TRAb (Serum samples were centrifuged at 3000 rpm for
10 minutes and radioimmunoassay technique was utilized using
the Brahms kits. Normal range for TRAbs was considered 0-10
u/l; levels over 10 u/l were considered positive) as well as thy-
roid function tests (TFT). lodine level in 24-hour urine samples
was detected by Sandell-Kolthoff method spectrophotometri-
cally. The results were categorized as severe deficiency for <20
pg/l, intermediate deficiency for 20-50 pg/l, mild deficiency for
50-100 pg/l, normal iodine intake for 100-200 pg/l, higher than
normal iodine intake for 200-300 pg/l and excessive iodine in-
take for >300 pg/I. All patients underwent thyroid ultrasono-
graphic examination and scintingraphy. Thyroid USG examined
the size and the parenchymal structure of the thyroid gland
and the presence of nodules. Thyroid scintigraphy revealed the
shape and the contours of the thyroid gland and the uptake of
technetium by the gland.

Statistical analysis:Statistical analysis was run by SPSS version
15.0. Continuous variables were expressed as arithmetic mean
+ standard deviation, categorical variables were expressed as
percentages. Continuous variables were compared with One-
way ANOVA and chi-square test was used for categorical vari-
ables. A p value <0.05 was considered statistically significant.

Results

This study included 100 patients with overt hyperthyroidism or
subclinical hyperthyroidism with TSH levels < 0.1. Of the pa-
tients, 43 were male and 57 were female. Eighty-one patients
(819%) had overt and the remaining 19 (19%) had subclinical
hyperthyroidism and the mean age was 70.48 + 6.16 (range 60-
88). Thirteen patients had recent exposure to iodine. The mean
levels of various biochemical parameters were T3 4.33 + 2.91
ng/dL, sT4 1.80 + 1.03 ng/dL, TSH 0.04 + 0.10 p/mL, cre 1.09
+1.02 mg/dl, FG 119.12 + 57.29 mg/dI, ALT 22.08 + 12.75 u/l,
WBC 7,27 + 2.32 103/pL, HB 13.3 mg/dI, PLT 238 x103/pL. The
mean amount of iodine in 24-hour urine samples was 200.62 +
138.30 pg/day (Table-1)

Table 1. Laboratory values of all patients Laboratory values of all patients
Gender (M/F) 43/57

70.48 + 6.16 (60-88)

7.27 +2.32(1.28-1.47)

1.09 + 1.02 (0.5-8.3)

22.08 +12.75 (22-76)

433 +2091 (1.79-22)

1.80 + 1.03 (0.6-6)

0.04 + 0.10 (0-0.9)

200.6 + 138.3 (26-750)

Age (Years)

White Blood Cell (103/MI)
Creatinine (mg/dL)

Alanine Transaminase (U/L)
Free T3 ( (ng/dL)

Free T4 ( (ng/dL)

TSH (pIU/mL)

Urine iodine amount (pg/day)

Data were expressed as mean + Standard error.

The most common condition was TMNG. Patients were cat-
egorized in five groups. The first group TMNG included 29, the
second group GD included 25, the third group TNG 24, and the
fourth group JBF 14 patients. The remaining 8 patients were
included in the fifth group designated Nondiagnostic (ND). The
overall results were shown in (Table 2).

Table 2. Etiology of the hyperthyroidism in the study group

Etiology N (%)
Toxic Multinodular Goiter 29
Grave’s Disease 25
Toxic Nodular Goiter 24
Jod Basedow Phenomenon 14
Non-diagnostic 8

The most common symptom was intolerance to heat in 79 pa-
tients. The clinical features of the patients according to causes
of hyperthyroidism were shown in (Table 3). Comparison of
laboratory parameters among patient groups did not reveal
any significance for FG, Cre, ALT, WBC, PIt, Hb, sT3, sT4 and
TSH. Grave’s disease was diagnosed in 7 out of 10 patients
with ATPO antibodies, in 9 patients out of 12 with ATG an-
tibodies and all 6 patients with TRAb antibodies. Grave’s dis-
ease was correlated with ATPO (p<0.01), ATG (p<0.001) and
TRAb (p<0.001) (Table 4). Jod Basedow Phenomenon was pres-
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Table 3. Clinical features of the patients with hyperthyroidism according to
etiology

Features TMNG GD TNG JBP ND
(Present/absent) n=29 n=25 n=24 n=14 n=8
Symtoms 26/3 241 19/5 2/12 5/3
Sweating 21/8 21/4 18/6 10/4 5/3
Palpitation 18/11 16/9 10/14 6/8 2/6
Weight loss 8/21 6/19 4/20 3/11 0/8
Insomnia 5/24 5/20 4/20 113 0/8
Tremor 7/22 9/16 5/19 113 1/7
Intolerance to heat 25/4 22/3 17/7 10/4 5/3
Nervousness 4/24 9/16 3/21 3/11 0/8
Fever 0/29 1/24 0/24 0/14 0/8
Visual problems 0/29 0/29 0/24 0/14 0/8
Ophtalmopathy 0/29 5/20 0/24 0/14 0/8

Table 4. Comparisons of the laboratory parameters

TMNG GD TNG JBP ND

n=29 n=25 n=24 n=14 n=8
Age 70.2+4.8 68.5+7.3 73+5.6 68+5.8 7453
Gender (M/F)  9/20 1114 13/11 717 3/5
Creatinine 1.2+1.7 0.9+0.5 0.93+0.1 1.25+0.8 1.17+0.2
(mg/dL)
ALT (U/L) 20.1+13 23.8+13.5 20.7+10.5 23.1+14.1 257+14.1
FreeT3 4.7+2.4 52148 4+1.04 3113 3.08+0.7
(ng/dL)
Free T4 1.7+£0.9 22+1.2 1.5+1 1.8+0.8 1.3+0.3
(ng/dL)
TSH(pl/mL) 0.03+0.06 0.02+0.04 0.03+0.05 0.07+0.05 0.14x0.3
AntiTPO 2/27 7,18 0/24 113 0/8
(+/-)
AntiTG 0/29 9/16 1/23 2/12 0/8
(+/-)
TRAD (+/-) 0/29 6/19 0/24 0/14 0/8
Subclinical 5/29 3/25 8/24 2/14 1/8
hyperthyroid-
ism
Overt hyper-  24/29 22/25 16/24 12/14 7/8
thyroidism
WBC 7.04£2.1 7.02+2.2 7.18+1.9  8.65+3.1 6.81+1.9
(103/uL)

TMNG, Toxic Multinodular Goiter; GD, Grave’s Disease; TNG, Toxic Nodular
Goiter; JBF, Jod Basedow Phenomenon; ND, Nondiagnostic, ALT, Alanine
Transaminase FT3, free triiodothyronine FT4 free tetraiodothyronine; TSH;
Thyroid Stimulating hormone, WBC, White Blood Cell; AntiTPO, Anti Thyroid
Peroxidase antibody; AntiTG Antithyrogloguline Antibody TRAb TSH receptor
antibody

ent in 11 out of 13 patients with iodine exposure. Jod Base-
dow Phenomenon significantly correlated with iodine exposure
(p<0.001). The mean amount of iodine in 24-hour urine samples
was 172.86 + 129.77 TMNG, 171.24 + 103.54 for GD, 159.95

Table 5. lodine status of the patients

+ 93.42 for TNG, 382.71 + 16.01 for JBP and 196.37 + 103.45
for ND. JBP significantly correlated with the amount of iodine in
urine (p<0.001) (Table-5).

Discussion

Thyroid dysfunction is a common condition in old age with sig-
nificant morbidity and mortality [9-10]. The classical symptoms
of hyperthyroidism are vague in older patients. Such patients
usually present with cardiopulmonary symptoms and complica-
tions such as tachycardia, AF, respiratory distress and cardiac
failure [11]. Thus, thyrotoxicosis should be diagnosed early and
accurately and treated appropriately to prevent complications.
It is well-established that GD is the most common cause of hy-
perthyroidism [4-12]. On the other hand, TMNG is more com-
mon among elderly. However, there is no other study investigat-
ing the causes of thyrotoxicosis among older individuals. In a
study from Turkey including 116 patients with thyroid dysfunc-
tion, where almost half of the patients (50/116) were over 65
years, diagnosis was overt hypothyroidism in 0.4%, subclinical
hypothyroidism in 8.5%, subclinical hyperthyroidism in 30%,
and overt hyperthyroidism in 16%. However, the study did not
investigate the causes of hyperthyroidism [13]. In a report from
Denmark including 2 027 208 patients, 1682 were diagnosed
with overt hyperthyroidism. All patients underwent thyroid scin-
tigraphy and were investigated for thyroid autoantibodies [14].
The results revealed that 44.1% of patients had TMNG, 37.6%
GD, 5.7% TNG, 5.4% mixed type (TRAb positive, scintigraphic
multinodular), 2.3% subacute thyroiditis, 2.2% postpartum
thyroiditis, 0.8% amiodarone-associated hyperthyroidism and
0.7% lithium-associated hyperthyroidism. Although the cover-
age rate was high in the study, 24-hour urine samples were not
tested for iodine. Thus, JBP diagnosis might have been missed
in middle- and old-aged patients who live in endemic goitre
regions. In addition, the study included patients with overt hy-
perthyroidism with high sT3 and sT4 levels and low TSH levels.
However, in elderly patients, systemic diseases or stress that
decreases serum T3 levels may inhibit the T3 response to hy-
perthyroidism. Thus, the exclusion of subclinical hyperthyroid-
ism patients from the study could have influenced the results
of the study.

In our study, 24-hour urine samples were tested for iodine lev-
els in all patients. lodine is an essential molecule for thyroid
hormone synthesis. The dietary amount of iodine should be 150
pg/day. Only 20% of the iodine ingested with food is taken by
the thyroid gland and the rest is excreted with urine. The mean
level of iodine in our study was 200.62 + 138.30 pg/day. This
suggests excessive dietary iodine intake in our country where
the major source is likely to be salt. Another important finding

TMNG n=29 GD n=25 TNG n=24 JBP n=14 ND n=8
lodine exposure (n) 0 1 1 11 0
Urine iodine (pg/day) 172.8+129.7 171.2£103.5 159.9+93.4 382.7+162 196.3+103.4
7 4 2 4
Urine iodine <150 19 13 15 1
150-200 3 6 3 6
200-300 3 3 3 4
>300 4 3 3 10 1
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of the study was the high number (14 cases) of JBP cases where
11 had a history of exposure to radiocontrast substance. Radio-
contrast use in older people should be carefully evaluated with
this respect. The high number of JBP, TMNG and TNG patients is
parallel to the results of a study from Denmark. This may be due
to the presence of autonomic areas with a higher sensitivity to
iodine in the thyroid gland of our study patients who spent their
childhood and early adulthood in Isparta-where the study was
run-which is an endemic goiter region.

Blood samples were collected from each patient for TRAD test.
As mentioned above, there are two TRAbs-stimulator and in-
hibitor. While stimulator TRAb is specific for GD, inhibitor an-
tibodies may also be present in Hashimato disease, type-1
diabetes, primary biliary cirrhosis, Sjogren’s syndrome, autoim-
mune hepatitis, systemic lupus erythematosus, and myastenia
gravis patients [15]. Among 100 patients included in our study,
6 were positive for TRAb; they all had GD. Thus, the false posi-
tivity rate for this antibody specific for GD was zero. In addition,
TRAb was positive in all five patients with ophtalmopathy. Re-
ports from other countries suggest that TRAb is specific for GD
[16]. In addition, they have a major role in the pathogenesis of
graves ophthalmopathy and pretibial myxedema [17-18]. From
another perspective, TRAb was positive only in 6 out of 25 pa-
tients (25%) with GD. Other studies reveal discrepant results
with TRAb positivity in more than 90% of GD patients [19-20].
This may be due to the use of different measuring methods and
reference ranges. It may also be due to the reduction in serum
levels with old age.

While the most common symptom was intolerance to heat,
sweating, weight loss, and tremor, 14 patients were asypm-
tomatic. Similar results were obtained in 2/3 of studies inves-
tigating hyperthyroidism symptoms in the elderly population
[11-217]. We had mentioned that symptoms such as sweating,
intolerance to heat and tremor were milder in older patients
due to increasing sympathetic activity and respiratory distress
and weight loss would be more common compared to younger
patients. However, the high number of asymptomatic patients
overlaps with the novel concept of apathetic hyperthyroidism.
Thus, we suggest physicians to take a detailed history and test
for TSH levels in older patients regardless of the reason for
their hospital visit.

Eight patients were undiagnosed in our study. Their mean io-
dine level was 196.37 + 103.45 pg/day, ATPO, ATG, and TRAb
were negative and they showed medium technetium uptake in
the scintigraphic examination. If we could have done the RAIU
test in those patients, a much more accurate interpretation of
their conditions would have been possible. However, it was not
possible to purchase the test due to budget limitations.

In conclusion, this is the first study that investigates the caused
of thyrotoxicosis in our country. The results indicated that
TMNG was the most common cause. However, the small hum-
ber of patients was the major limitation of the study. Further
large-scale studies including the radioactive iodine uptake test
are required.

Competing interests
The authors declare that they have no competing interests.

References

1. Papaleontiou M, Haymart MR. Approach to and treatment of thyroid disorders
in the elderly. Med Clin North Am 2012;96(2):297-310.

2. Leese, Graham P, Robert V. The clinical impact of thyroid epidemiology. Clinical
Medicine 2012;12(6):64-7.

3. Krasses GE, Pontikides N, Kaltses T, Papadopoulou P, Batrinos M. Menstruel
disturbances in tirotoxicosis. Clin Endocrinol 1994;40(5):641-4.

4. AP Weetman. Graves’ disease. N Engl ) Med 2000;343(17):1236-48.

5. Russo D, Artun F, Suarez HG, Schlumberger M, Du Villard JA. Thyrotropin recep-
tor gene alternans in thyroid hyperfunctioning adenomas. J Clin Endocrinol Metab
1996;81(4):1548-51.

6. Tonacchera M, Chiovato L, Pinchera A, Agretti P, Fiore E, Cetani F, et al. Hyper-
functioning thyroid noddles in toxic multinodiler goiter share activating thyro-
tropin receptor mutiations with solitary toxic adenoma. J Clin Endocrinol Metab
1998;83(2):492-8.

7. Basaria S, Cooper DS. Amiodarone and thyroid. Am ) Med 2005;118(7):706-14
8. Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer CA,
et al. lodine nutrution in the United States. Trends and public health implications:
iodine excretion data from National Health and Nutrution Examination Surveys |
and Il (1971-1974 and 1988-1994). J Clin Edocrinol Metab. 2002;87(2):489-99.
9. Rehman SU, Cope DW, Senseney AD, Brzezinski W. Thyroid disorders in elderly
patients. Southern Medical Journal 2005;98(5):543-9.

10. Gussekloo J, van Exel E, de Craen AJ, Meinders AE, Frélich M, Westendorp RG.
Thyroid function, activities of daily living and survival in extreme old age: the
‘Leiden 85-plus Study’. Ned Tijdschr Geneeskd 2006;150(2):90-6.

11. Woeber KA. Thyrotoxicosis and the heart. N England ) Med 1992;327(2):94-8.
12. Morganti S, Ceda GP, Saccani M, Milli B, Ugolotti D, Prampolini R, et al. Thyroid
disease in the elderly: sex-related differences in clinical expression. ) Endocrinol
Invest 2005;28(11):101-4.

13.0zen O, Serkan S, Soner C. Evaluation thyroid function association with age in
patients applying clinic of endocrinology. Uludag University Journal of the Faculty
of Medicine 2011;37(4):67-70.

14. Nakamura H, Usa T, Motomura M, Ichikawa T, Nakao K, Kawasaki E, et al.
Prevelance of interrelated autoantibodies in thyroid disease and autoimmune dis-
orders. J Endocrinol invest 2008;31(10):861-5.

15. Guilhem I, Massard C, Poirier )Y, Maugendre D. Differential evolution of thyroid
peroxidase and thyrotropin receptor antibodies in Graves'disease: thyroid peroxi-
dase antibody activity reverts to pretreatment level after carbimazole withdrawal.
Thyroid 2006;16(10):1041-5.

16. Takasu N, Yamada T, Sato A, Nakagawa M, Komiya |, Nagasawa Y, et al.
Graves desease fallowing hypothyroidism due to Hashimato disease: studies of
eight cases. Clin Endocrinol 1990;33(6):687-98.

17. Bahn RS, Dutton CM, Natt N, Joba W, Spitzweg C, Heufelder AE. Thyrotropin
receptor expression in Graves’ orbital adipose/connective tissues: potential auto-
antigen in Graves’ ophthalmopathy. J Clin Endocrinol Metab 1998;83(3):998-1002.
18. Bell A, Gagnon A, Grunder L, Parikh SJ, Smith T), Sorisky A. Functional TSH
receptor in human abdominal preadipocytes and orbital fibroblasts. Am ] Physiol
Cell Physiol 2000;279(2):335-40.

19. Zhu Y, Portmann L, Denereaz N, Lemarchand-Beraud T. Simultaneous assay
for three types of thyrotropin receptor antibody activities using FRTL-5 cells in
patients with autoimmune throid disease. Eur ) Endocrinol 1994;131(4):359-68.
20. Bossoni S, Cossi S, Marengoni A, De Martinis M, Calabrese P, Leonardi R, et al.
Low T3 syndrome and outcome in elderly hospitalized geriatric patients. Journal
of Endocrinological Investigation 2002;25(10):73-4.

21. Diez J). Hyperthyroidism in patients older than 55 years: an analysis of the
etiology and management. Gerontology 2003;49(5):316-23.

How to cite this article:

Aksu O, Aydin B, Aklan A, ilhan A, Kéroglu BK, Tamer MN. Etiology of Overt or
Subclinical Hyperthyroidism and lodine Status in Older Than Sixty Years. ) Clin
Anal Med 2015;6(suppl 6): 725-8.

728 | Journal of Clinical and Analytical Medicine



Machine Learning Techniques in
Diagnosis of Pulmonary Embolism

Acilde Yapay Zeka / Artificial Intelligence in Emergency

Goksu Berikol', Serdar Kula?, Oktay Yildiz*

TAcil Tip Klinigi, Karaman Devlet Hastanesi, Karaman,

2Cocuk Saghgi ve Hastaliklari A.D. Pediatrik Kardiyoloji B.D. Gazi Universitesi Tip Fakiiltesi, Ankara,
*Bilgisayar Miihendisligi A.D. Gazi Universitesi Miihendislik Fakiiltesi, Ankara, Tiirkiye

Ozet

Amag: Pulmoner emboli (PE), tanida klinik stiphe ve tanisal laboratuvar ve go-
riinttileme sonuclarinin yiiksek 6neme sahip oldugu, yilksek mortalitesi olan
bir hastaliktir. Baz vakalarda antikoagtlasyon ve fibrinolitik tedavilere kara
vermek zor olmakta ve bu nedenle erken tani acil tip agisindan 6nem arz et-
mektedir.Gereg ve Yontem: Calisma Ocak 2010 ve Ekim 2013 arasinda acil
servise nefes darligi ve gégus agrisi da dahil olmak tizere akciger sikayetleri
ile bagvuran 201 hastanin retrospektif kayitlarina dayanarak tasarlanmistir.
Makine 6grenmesi teknikleri PE tanisinda basari hesaplanmasi icin kullanildi.
Bulgular: PE tespiti icin siniflandirma agaci yénteminin basari oraninin (%95),
KNN siniflamasi (% 75) ve Naive Bayes Siniflandirmasina (% 88.5) gore daha
yiiksek oldugu saptandi. Tartisma: Ozellikle tani konmasinin zor oldugu hasta-
larda ve tetkiklerin kisith oldugu acil servislerde, Siniflandirma agaci ve Bayes
yontemi gibi makine 6grenmesi teknikleri teshis veya pulmoner emboli olasi-

ligini tanimlamak icin secilebilir.
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Abstract

Aim: Pulmonary embolism (PE), is a high mortality disease which clinical
suspicion and a variety of diagnostic laboratory and imagingresults have
a high importance in diagnose. Anticoagulation and fybrinolytic treatments
are hard to decide in some cases therefore early diagnose is important in
emergency medicine.Material and Method: The study was designed retro-
spectively based on the records of the 201 patients who were presenting to
Emergency Department with pulmonary complaints including dyspnea and
chest pain between January 2010 and October 2013. Results: Machine learn-
ing techniques were used for calculating the success in diagnosing PE. The
success rate of the classification tree method for detection of PE was 95%,
which was higher than that of KNN classification (75%) and Naive Bayes
Classification (88.5%). Discussion: Classification tree and Bayesian method
can be selected ones to diagnose or define possibility of pulmonary embolism
in emergency centers with limited study tests and for the patients difficultly
diagnosed.
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Introduction

Pulmonary embolism (PE), is a high mortality disease as block-
age of pulmonary artery blood flow of the main branches or
sub-branches by a thrombus. It is an urgent cardiovascular dis-
ease, and the most common cause is venous thromboembolism
(VTE)[1,2]. Mortality of pulmonary embolism in patients with
timely diagnosis and have appropriate prophylaxis and treat-
ment, 2-10%, which of 2/3 the incorrect diagnosis or concomi-
tant disease is present mortality up to 30% [1, 3]. The most
commonly used laboratory methods to assist in establishing the
diagnosis of pulmonary embolism is d-dimer but reliability is
low. In radiological imaging, electrocardiography, echocardiog-
raphy, computed tomography, ventilation-perfusion scintigra-
phy and pulmonary angiography can be used at specific stan-
dard. Pulmonary angiography is of limited use in emergency
conditions. Clinical suspicion a variety of diagnostic laboratory
and imaging results have a high importance. Anticoagulation
and fybrinolytic treatments are hard to decide in some cases
therefore early diagnose is important in emergency medicine.
Machine learning is a scientific discipline that deals with design
and development processes of command indices to be used for
transforming inputs into outputs and enables learning based
on data types such as sensor data or database of the comput-
ers. It plays a role in gaining skills of perceiving complex pat-
terns and making rational decisions based on data. Learning
strategies include supervised learning, unsupervised learning,
learning through problem solving, learning via neural networks,
and genetic algorithms [4]. Medical use of machine learning is
recently in define possibility and diagnosis.

In our study, it is planned to creation of artificial intelligence
technique in diagnosing pulmonary embolism using machine
learning methods. Medical history, physical examination, bio-
chemical markers and imaging techniques of 201 patients with
pulmonary complaints admitted to Mersin University Medical
Faculty Hospital Emergency Department between January 2010
- October 2013 were recorded.

Material and Method

Our study was approved by the ethics committee of Gazi Uni-
versity. The study was designed retrospectively based on the
records of the 201 patients who were presenting to Emergency
Department with pulmonary complaints including dyspnea and
chest pain between January 2010 and October 2013.. Based
on the tests and examinations performed in the Emergency
Department, the patients were grouped into two categories as
“pulmonary embolism present” and “pulmonary embolism ab-
sent”. Age, sex, risk factors, d-dimer level, echocardiography
findings, Doppler findings, and thoracic CT findings of the pa-
tients were recorded. The subjects were randomly assigned to
education and test groups and the diagnostic accuracy (suc-
cess) was assessed using MATLAB R2012b.

Results

Classification methods and success rating

Data of a total of 201 patients were used to diagnose PE. To
construct a decision tree, 161 (80%) samples were assigned to
education group and 40 (20%) to the test group. These samples
were evaluated with success rating by using 3 separate ma-

chine learning method classification tree (CTREE), Naive Bayes
Theorem (NB), K nearest neighbor (KNN) in order to make PE di-
agnosis [5-8]. Accuracy (the number of correctly classified posi-
tive or negative samples), error ratio (the number of incorrectly
classified positive or negative samples) as well as sensitivity
(True positive ratio) and specifity ratio (False positive ratio)
were calculated with the following formula :

True positive ratio = True positive / True positive + False nega-
tive

False positive ratio= False positive / True negative + False posi-
tive

Experimental Study

CTREE

In this part, presence of PE was classified using the classifica-
tion tree. The algorithm formed by the decision tree operates
with 95% success rate for detection of PE. The algorithm is
shown on Figure 1, Figure 2.

x24<0.5 x24 >=0.5

x24 >=2

x13< 1.5 x13>= 1.5

X28 <0.5 X28 >=0.5

Figure 1. Algorithm of classification tree

Figure 2. Algortihm of classification tree symptoms and findings with definitions
(CT: Computer tomography, CAD: Coronary artery disease, DVT: Deep venous
thrombosis)

In the classification study performed with the decision tree
on 40 test data the complexity matrix was obtained as shown
on Table 1. CTREE correctly identified 28 of 29 PE patients in
the test data while it misclassified 1 of them as negative for
PE. It also correctly identified 10 of 11 healthy subjects in the
test data. Its sensitivity was found 96.5% and its specifity was
found 90.9%.

Table 1. Complexity matrix for classification according to Classification Tree
Method

Pulmonary Embolism

Present Absent Total
CTREE Present 28 1 40
Absent ] 10
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KNN METHOD

The success rate of the K nearest neighbor method for detec-
tion of PE was 75%, which was lower than that of the decision
tree (K=6)( Table 2). Its sensitivity was 77.1% and specifity was
60%. It was determined that the success rate was reduced to
72.5% with K=5.

Table 2. Complexity matrix for classification according to KNN Method

Pulmonary Embolism

Present Absent Total
KNN Present 27 2 40
Absent 8 3

NAIVE BAYES CLASSIFICATION METHOD

The success rate of the Naive Bayes Classification Method for
detection of PE was 88.5%, which was higher than that of KNN
classification. The classification was done on 201 test data. The
complexity matrix of this classification was shown on Table 3.
With the classification NBO, 134 cases in the test data were
true positive and 11 cases were true negative. However, 12 of
patients were false negative while 44 of them were false nega-
tive. The sensitivity and specifity of the method were found
91.7% and 80%, respectively.

Table 3. Complexity matrix for classification according to Naive Bayes Method

Pulmonary Embolism

Present Absent Total
NBO Present 134 1 201
Absent 12 44

Conclusion

The average of annual incidence in United States of America
(USA is 1/1000 approximately. The European Union of Cardiol-
ogy issued a study report of annual number of new cases of
PE for Italy, Wales and France as 60000, 65,000 and 100,000
respectively [2]. In USA, annual insidance of pulmonary embo-
lism is estimated as 600,000[9]. These results clearly show its
inadequacy of PE in our country. But in recent years due to ad-
vances in the imaging and diagnosis of PE is increasing [10,11].
Rapid diagnosis and treatment of pulmonary embolism in the
emergency department substantially reduce mortality and mor-
bidity rates. Specific examination of pulmonary embolism, due
to lack of laboratory and imaging findings, risk classification
is determined. Purpose of determining the probability scores
based on risk stratification, treatment approaches for these pa-
tients is formed.

This score is most frequently known Wells scoring, “Canadian”
scores, also known as the modified Geneva score of patients
with clinical probability low, medium and high risk group clas-
sification and laboratory investigations along with the evalua-
tion[12-14].

Diagnostic aids that hasten diagnosis and increase diagnostic
accuracy have been developed in the form of artificial neural
networks and machine learning algorithms. Particularly, studies
on imaging methods corroborated by artificial intelligence have
been increased in recent years. Bouma et al found in a study
that a system educated by 38 data sets created by contrast-
enhanced computed tomography images had a sensitivity of

639%I]8]. By forming knowledge-based artificial neural networks
(KBANN), Serpen et al classified pulmonary embolism diagnosis
with the modified criteria of prospective investigation of pul-
monary embolism diagnosis (PIOPED) in an attempt to compare
the performance of this method with those of other methods
such as Bayes and decision Tree, and reported successful re-
sults [15]. Differently from PIOPED study(54.5%) , our study has
a success rate of %88.5 with Naive Bayes method. Blackmon
et al in another study (CAD) for pulmonary embolism diagno-
sis reported that computer-assisted tomography interpretation
help inexperienced healthcare personnel make diagnosis and
increased false positivity, albeit to a lesser extent[16]. Falsetti
et al compared Wells and Geneva scores with artificial neural
networks and found better results for diagnosis with artificial
neural networks[17].

Similar with literature, we found same accuracy with the study
of Luciani et al (88.6%)[18]. Sensitivity of 91.6% and specifity
of 86.6% was similar to our study 91.7% and 80%, respectively.
As in this study, no pulmonary angiography used to diagnose in
the first place, Luciani et al also found 83.6%, sensitivity 88.8%
and specificity 79.6% in the subgroup that pulmonary angiog-
raphy was not used[18].

Pulmonary embolism has a high mortality rate and its symp-
toms are occasionally diagnosed in emergency services. Ma-
chine learning systems can be used especially in diseases diag-
nosed with clinical scores. These methods can help physicians
that have no advanced diagnosing techniques as V/P sintigra-
phy, angiography in emergency medicine Classification tree and
Bayesian method can be selected ones to diagnose or define
possibility of pulmonary embolism.

Competing interests
The authors declare that they have no competing interests.

References

1. Tresoldi S, Kim YH, Baker SP, Kandarpa K. MDCT of 220 consecutive patients
with suspected acute pulmonary embolism: incidence of pulmonary embolism and
of other acute or non-acute thoracic findings. Radiol Med 2008;113(3):373-84.
2. Tsai AW, Cushman M, Rosamond WD. Cardiovascular risk factors and venous
thromboembolism incidence: the longitudinal investigation of thromboembolism
etiology. Arch Intern Med 2002;162(10):1182-9.

3. Riedel M. Venous thromboembolic disease, acute pulmonary embolism: patho-
physiology, clinical presentation, and diagnosis. Heart 2001;85(2):229-40.

4. Mitchell M, editor. An introduction to genetic algorithms. London: MIT
press;1998.p.66-70.

5. Anderson JR. Knowledge compilation: the general learning mechanism. In: Mi-
chalski RS, Carbonell JG, Mitchell TM, editors. Machine learning: An artificial intel-
ligence approach. California: Morgan Kaufmann Press; 1986.p.27-42.

6. Alpaydin E, editor. Introduction to machine learning. London: MIT Press;
2004.p.168-70.

7. Pawlak Z. A rough set view on Bayes’ theorem. Int J Intell Syst 2003;18:487-98.
8. Sugumaran V, Muralidharan V, Ramachandran Kl. Feature selection using deci-
sion tree and classification through proximal support vector machine for fault
diagnostics of roller bearing. Mech Syst Signal Pr 2007;21(2):930-42.

9. Torbicki A, Perrier A, Konstantinides S, Agnelli G, Galié N, Pruszczyk P et al.
ESC committee for practice guidelines (CPG). Guidelines on the diagnosis and
management of acute pulmonary embolism: the task force for the Diagnosis and
Management of Acute Pulmonary Embolism of the European Society of Cardiology
(ESC). Eur Heart ) 2008;29(18):2276-315.

10. Burge AJ, Freeman KD, Klapper PJ, Haramati LB. Increased diagnosis of pul-
monary embolism without a corresponding decline in mortality during the CT era.
Clin Radiol 2008;63(4):381-6.

11. Demonaco NA, Dang Q, Kapoor WN, Ragni MV. Pulmonary embolism incidence
is increasing with use of spiral computed tomography. Am ) Med 2008;121(7):611-
7.

12. Sema U, Sevgi BS. Pulmoner tromboembolizm tani tedavi uzlasi raporu. Turk
Toraks Derg 2009;10:20-1.

13. Ekim N. Pulmoner Tromboembolizm. In: Baris |, editor. Akciger Hastaliklar Cep

Journal of Clinical and Analytical Medicine | 731



Acilde Yapay Zeka / Artificial Intelligence in Emergency

Kitabi. Ankara: Atlas Kitapevi 1998.p.309-28

14. Tapson VF. Acute pulmonary embolism. N Engl ) Med 2008; 358:1037-52.

15. Serpen G, Tekkedil DK, Orra M. A knowledge-based artificial neural network
classifier for pulmonary embolism diagnosis. Comput Biol Med 2008;38(2): 204-
20.

16. Blackmon KN, Florin C, Bogoni L, McCain JW, Koonce JD, Lee H, et al. Comput-
er-aided detection of pulmonary embolism at CT pulmonary angiography: can it
improve performance of inexperienced readers. Eur Radiol 2011;21(6):1214-23.
17. Falsetti LG, Merelli E, Rucco M, Nitti C, Gentili T, Pennacchioni M, et al. A data-
driven clinical prediction rule for pulmonary embolism. Eur Heart J 2013;34(Sup-
pl.1):24-5.

18. Luciani D, Cavuto S, Antiga L, Miniati M, Monti S, Pistolesi M, et al. Bayes pul-
monary embolism assisted diagnosis: a new expert system for clinical use. Emerg
Med J 2007;24(3):157-64.

How to cite this article:
Berikol G, Kula S, Yildiz O. Machine Learning Techniques in Diagnosis of Pulmo-
nary Embolism. ) Clin Anal Med 2015;6(suppl 6): 729-32.

732 | Journal of Clinical and Analytical Medicine



A Ten Year Analysis of Fatal

Peripheral Vascular Injuries Autopsy Study

Periferik Vaskuler Yaralanmalar / Peripheral Vascular Injuries

Salim Kemal Tuncer', Mehmet Toygar? Kenan Karbeyaz®, Beyza Urazel*, Umit Kaldirm',

Yusuf Emrah Eyi', Adnan Celikel®, Murat Durusu', Mehmet Ali Sahin®, Adem Guler®, Selahattin Ozyurek’

"Department of Emergency Medicine, Gulhane Military Medical Academy, Ankara, ?Department of Forensic Medicine, Gulhane Military Medical Academy,
Ankara, *Ministry of Justice, Eskisehir Branch of Council of Forensic Medicine, Eskisehir, “Forensic Science Departments, Eskisehir Osmangazi University
Medical Faculty, Eskisehir, Department of Forensic Medicine, Mustafa Kemal University, Hatay, ®Department of Cardiac and Vascular Surgery, Gulhane
Military Medical Academy, Ankara, "Department of Orthopedics and Traumatology, Aksaz Military Hospital, Mugla, Ttrkiye

Ozet

Amag: Periferik damar yaralanmalari genellikle 6limciil yaralanmalara eglik
eder. Erken tani ve miidahale periferik damar yaralanmalarinda olumlu so-
nug alinmasi icin hayati 6nem tasimaktadir. Bu calismada 2003-2012 yilla-
ri arasindaki dénemde 6lime neden olan periferik damar yaralanmalari de-
gerlendirildi. Gereg ve Yontem: 2003-2012 yillari arasindaki 10 yillik dénem-
de Eskisehir'de otopsi ve 6lii muayenesi yapilan 2845 olgu retrospektif olarak
degerlendirildi. Calismaya dahil edilen olgularin yas ortalamasinin 32,5+7,9
oldugu ve olgularin en sik 30-39 yas grubunda oldugu saptandi. Olgularin
%89,2’sini erkekler olusturmaktaydi. Olimlerin en sik sebebinin %83.8 ile ci-
nayetti. En sik yaralanan periferik damarin 29 olguyla femoral arter oldugu
belirlendi (%78,4). Calismada 33 olgunun (%89.3) olay yerinde hicbir tedavi
almadan oldiigi belirlendi. Tartisma: Calismamiza gére periferik damar ya-
ralanmalari en sik kesici-delici alet yaralanmasina bagli olarak meydana gel-
mektedir. Yaralanmalarin, erken miidahale edildigi takdirde mortalitesi du-
stiktiir. Yapilan otopsi sadece 6lim nedenlerinin degil, ihmal veya malprak-
tis iddialarina neden olan tedavi siirecinin aydinlatiimasi agisindan da olduk-
ca 6nemlidir.

Anahtar Kelimeler
Vaskiiler Yaralanma; Otopsi; Femoral Arter

Abstract

Aim: Peripheral vascular injuries are usually associated with fatal injuries.
Early diagnosis and intervention are so vital for improving a favorable out-
come for traumatic vascular injuries. As a preventable cause of death, we
aimed to evaluate peripheral vascular injuries in overall deaths in ten year
period, 2003-2012. Material and Method: A retrospective evaluation was
made of 2845 death cases which had post-mortem examination and autopsy
from the 10-year period of 2003-2012 in Eskisehir, Turkey. The mean age
of the cases included in the study was 32.5+7.9 years with the highest rate
of cases occurring in the 30-39 years age group. Males constituted 89.2%
of the victims. The most frequent manner of death was homicide 83.8%.The
femoral artery was the most commonly injured vessel 29 cases (78.4%). In
this study it was identified that, 33 patients (89.3%) died before any medical
intervention could be performed. Discussion: Our study shows that, periph-
eral vascular injuries most commonly caused by sharp objects. The injuries
have a low mortality rate when early intervention is made. Autopsies are con-
ducted is very important to explain not only the cause of death but also the
treatment process, which would clear the cases of any potential malpractice
or negligence claims.
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Introduction

Peripheral vascular injures defined as vessels in the upper ex-
tremity such as axillary, brachial and branches and vessels in
the lower extremity such as femoral, popliteal and branches ac-
count for 40% to 75% of all vascular injuries treated in trauma
centers [1-2]. In forensic medicine practice, peripheral vascu-
lar injuries are usually associated with fatal injuries of head or
torso. Isolated fatal peripheral vascular injuries involving upper
and lower extremities including vessels such as femoral, popli-
teal, brachial, ulnar and radial veins and arteries are uncommon
[3]. Although peripheral vascular injuries are common injuries,
mortality is largely preventable through early intervention and
effective treatment [3-5]. These kinds of injuries arising from
blunt trauma are particularly more difficult to diagnose than
those occurring from penetrating trauma [6,7].

In the cases of peripheral vascular injuries, the vessel causing
death has to be detailed in terms of criminal investigation. If
the patient was treated, the compatibility of the hospital re-
cords with the autopsy findings must be checked.

In this study, fatal peripheral vascular injuries covering a ten-
year period in Eskisehir were retrospectively analyzed and com-
pared with the literature.

Material and Method

A retrospective evaluation was made of 2845 death cases
which had post-mortem examination and autopsy covering the
10-year period of 2003-2012 in Eskisehir. Peripheral vascular
injury was identified as the sole cause of death in 37 cases
(1.3%). In this study, isolated peripheral vascular injuries were
examined. Multiple trauma cases and/or other any fatal trau-
mas involving head or torso including peripheral vascular inju-
ries were excluded from the study Thus the study is limited to
isolated peripheral vascular injuries as the sole mechanism of
death.

Cases were evaluated in terms of age, gender, origin of the
event, injury type, location of injury, place of death and vascu-
lar injury that caused death. All statistical analyses were per-
formed by using the SPSS 16.0 (SPSS Inc., Chicago, IL, USA)
statistical package.

Results

1.3% (n=37) of the medicolegal deaths covering ten year period
in Eskisehir were found to be due to peripheral vascular injury.
89.2% (n=33) and 10.8% (n=4) of the cases were male and were
female respectively (p<0.001).

The mean age of the cases included in the study was 32.5+7.9
years (range, 19- 56 years) with the highest rate of cases oc-
curring in the 30-39 years age group (n=18, 48.6%) (Figure 1).

Figure 1. The range of the cases according to age groups.

The assessment of the injury type and origin is presented in
Table-1. Sharp object injuries were determined to be the most
common type (n = 21, 56.8%). The most common origin of the
injury was homicide (n=31, 83.8%). 64.5% of the homicide cas-
es were caused by sharp objects. 12 cases were caused by fire-
arms and all those injuries were caused by handguns. 4 cases
(10.8) were due to accidents, 2 of those were due to car acci-
dents, 1 case was due to a train accident and 1 case was due to
glass cut which happened at a furniture factory.

Table 1. The Range of Injuries According to Age and Origin

Homicide Suicide Accident Total
Type of Injury
% n % n % n %

Sharp Object 20 541 1 2.7 - - 21 56.8
Firearms 11 29.7 1 2.7 - - 12 32.4
Train Accident - - - - 1 2.7 1 2.7
Car Accident - - - - 2 5.4 2 54
Glass Cut - - - - 1 2.7 1 2.7
Total 31 838 2 5.4 4 108 37 100

34 cases (91.9%) and 3 (8.1%) of fatal peripheral vascular inju-
ries involved lower extremity and upper extremity respectively.
Of the lower extremity cases, 55.9% (n=19) and 44.1% (n=15)
were left sided and were right sided respectively.

It was identified that autopsy was performed in all cases and
injured peripheral vessels were described. The range of fatal-
ly injured peripheral vessels is presented in Table-2. Femoral
artery was the most commonly injured vessel (n=29, 78.4%).
Femoral vein injury was accompanied by 86.2% (n=25) of the
femoral artery injuries. In 2 cases (75%) of upper extremity in-
juries, brachial artery injury was accompanied by brachial vein
injury. Coexistence of injury of ulnar artery, ulnar vein, radial
artery and radial vein were observed in 1 case (25%).

Table 2. Injured Vessels

Extremity Injured Vessel n %

Lower Extremity A.Femoralis 29 78.4
V.Femoralis 25 67.6
A.Poplitea 5 135
V.Poplitea 2 5.4

Upper Extremity A.Brachialis 2 5.4
V.Brachialis 2 54
A.Ulnaris 1 2.7
V.UInaris 1 2.7
A.Radialis 1 2.7
V.Radialis 1 2.7

In 8 cases (21.6%) bone fracture accompanied the vascular in-
jury. 3 cases were due to blunt trauma, 2 of those were due to
traffic accidents and 1 case was due to a train accident, while
5 cases were due to firearms injuries. Lower extremity was in-
volved in all cases with blunt trauma and 4 cases involved the
lower extremity while 1 case involved the upper extremity in the
firearms injuries.

It is identified that 1 patient (2.7%) died in hospital, 33 (89.2%)
died at the scene and 3 (8.1%) died on the way to hospital. The
patient died in the hospital was determined arrest upon arrival
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to the emergency department and was pronounced dead after
30 minutes. The mechanism of death in all cases was hypovole-
mia due to external bleeding.

Discussion

With early intervention and effective treatment, peripheral vas-
cular injuries have a low mortality rate [3-8]. Today, peripheral
vascular injuries are accepted as treatable injuries [6-10]. In a
study of a ten-year period in Bursa, it was reported that only
0.9% (n=63) of all medicolegal deaths were due to peripheral
vascular injury [3]. Similarly, it was identified that 1.3% (n=37)
of all medicolegal deaths were due to peripheral vascular injury
in the current study covering a ten-year period in Eskisehir.
Deaths due to peripheral vascular injury are more common
among males, as in all trauma cases [3-5,11-13]. In a study
from Pakistan, it was reported that 86% (n=49) of cases were
male, whereas only 14% (n= 8) of cases were female [13]. In
a study from Bursa, it was reported that 90.5% of the cases
(n=57) were male [3]. In the current study, 89.2% (n=33) of the
peripheral vascular injury cases were identified as male and
10.8% (n=4) were female.

In literature, it has been stated that peripheral vascular injuries
are more prevalent in young age groups [3, 11-14]. Studies have
reported the average age of cases to be 29.4 years in Pakistan
[4], 35.6 years in Bursa [3] and 28.9 years in Malatya [16]. In
this study, the identified average age was 32.5+7.9 years and
the highest rate of cases occurred in the 30-39 years age group
(n=18, 48.6%).

In studies on peripheral vascular injuries, sharp object injuries
have been determined as the most common injury type [3-5,
13-19]. In the United States, sharp object wounds account for
30% of penetrating peripheral vascular injuries but are a much
more common cause in countries in which firearms are more
difficult to obtain [20]. In the Bursa study, 58.7% of the cases
were reported to be caused by a sharp object [3]. It was de-
termined in accordance with the literature in the current study
that injury cases due to a sharp object were the most common
type (n=21, 56.8%), 12 injury cases were caused by firearms,
the most common origin of injury was homicide (n=31, 83.8%),
64.5% of the homicide cases (n=20) were caused by sharp ob-
jects, 35.5% of the homicides (n=11) were caused by firearms
and all firearms injuries were caused by handguns.

Although it is easy to diagnose the injury in penetrating trau-
mas, it is more difficult to diagnose in blunt traumas [6,7]. It has
been emphasized in studies that bone fractures usually accom-
pany peripheral vascular injuries caused by blunt traumas [21-
24]. In a study from Thailand which included 33 blunt traumas,
it was reported that bone fractures accompanied the vascular
traumas in 26 cases (86.7%) [22]. In the current study, it was
identified that the vascular injuries caused by 3 blunt traumas
(8.1%) occurred in 2 car accidents and 1 train accident. In all
these cases, bone fractures accompanied the vascular traumas.
In the car accident cases, femoral bone fractures were accom-
panied by injuries of femoral artery and vein. In the train ac-
cident, it was identified that there was a crush injury involving
lower extremity which included a comminuted fracture in the
femoral bone which was accompanied by femoral artery and
vein ruptures [22].

Studies have emphasized that peripheral vascular injuries can
be treated with early intervention [19,21-25]. It was determined
in accordance with the literature that 33 cases (89.2%) died at
the scene, 3 patients (8.1%) died on the way to the hospital, and
only 1 patient who was determined arrest upon arrival to the
emergency department died in the hospital.

Injuries were identified to be most common in the left extremity
(n=19, 55.9%). Other studies have also identified that peripher-
al vascular injuries are most frequently seen in the left extrem-
ity [3,4,14,18]. Since the majority of injuries have been caused
by a sharp object [3-7,11-17] and attackers are usually right
handed, the injuries generally involve left extremity. Associated
with that is the high rate of injury to the femoral artery (n=29,
78.4%) and femoral vein (n=25, 67.6%). It has been reported
that femoral artery and vein injuries are commonly encountered
in fatal peripheral vascular injuries [3,4,8,18].

Peripheral vascular injuries are most commonly caused by sharp
objects. The injuries might have a low mortality rate when early
intervention was made. In this study it was identified that 33
patients (89.3%) died before any medical intervention could be
performed. All the death cases were autopsied where periph-
eral vascular injuries were described and it was identified that
none of the patients had the chance of surgical intervention.
It is crucial for performing autopsies in terms of clarifying not
only the cause of death but also the treatment process and any
potential malpractice or negligence claims.
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Ozet

Amag: Tum hipertansiyonlu olgular goz 6niine alindiginda, bunlarin %1-5'inde
neden renal arter stenozudur (RAS). Renovaskiiler hastaligin erken tani ve te-
davisi, renal fonksiyonlarin korunmasi bakimindan 6nemlidir. RAS yéniinden
klinik kusku tasiyan hasta dagiliminda RAS varligi acisindan yiiksek dogruluk-
ta arastirma yapmaya olanak veren, non-invaziv, giivenli ve kolay uygulana-
bilir yontemler tercih edilmelidir. Gereg ve Yontem: Ocak 2007 ile Aralik 2011
tarihleri arasinda RAS ile uyumlu ya da RAS agisindan kuskulu klinik, fizik mu-
ayene ve laboratuar bulgulari nedeniyle 4 ayri merkezde yapilan MRA'da RAS
saptanan ve sonrasinda klinigimizde DSA yapilan ve verilerine ulasilabilen
17-83 yaslari arasinda (Ortalama yas 47,97), 30'u (%42,9) erkek, 40’1 (%57,1)
kadin toplam 70 hasta ¢alismaya dahil edildi.70 hastada toplam 149 ana re-
nal artere ait MRA ve DSA bulgular retrospektif olarak degerlendirildi. Bul-
gular: MRAda 149 renal arterin 89’'unda RAS saptanirken DSAda gercekte 49
tanesinde RAS oldugu tespit edilmistir. MRANIN RAS’I saptamadaki duyarlihg
%87.8 seciciligi %54'tiir. Duyarlilik literatiirle benzer olmakla birlikte secici-
lik daha diisiik bulunmustur. Bunun nedeni MRAnin teknik sinirlamalari ve ar-
tefaktlarina baghdir. Calismada 70 hastada (139 renal tinite) DSAda 78'i sag
71’i sol olmak tizere toplam 149 ana renal arter saptanirken, MRAda 72’si
sag, 68'i sol olmak tizere toplam 140 ana renal arter izlenmistir. Yine MRAda
toplam 1 hastada 1 adet aksesuar renal arter saptanabilirken DSAda 12 has-
tada 17 adet aksesuar renal arter saptanmistir. Aksesuar arterlerin ve akse-
suar arterler kadar ince kalibrasyondaki renal arterlerin saptanmasi ve bu ar-
terlerdeki stenozlarin dogru taninma orani halen diisiiktiir. Bunun baslica se-
bebi ince kalibredeki arterlerde goriintii rezoliisyonunun sinirlayicr faktor ol-
masidir. Tartisma: Nefes tutmali 3 boyutlu kontrastli renal MRA, ézellikle oto-
matik enjektor kullanimi ile bolus zamanlamasi yapilarak elde olundugunda,
teknigin sinirhliklari ve artefaktlarinin bilinip bunlarin isiginda degerlendirme
yapildiginda ve bu sinirliliklar ile artefaktlari minimuma indirecek 6nlem ya
da teknikler kullanildiginda yiksek dogrulukta renal arter stenozlarini belir-
leyebilen gereksiz radyasyon alimina sebep olan invaziv anjiografik goruntu-
lemelerin 6niine gecen noninvaziv bir yéntemdir. Ozellikle sensitivitesinin ol-
dukca yiiksek oranlarda olmasi bu teknigin RAS taramasinda gtivenle kullani-
labilecegini gostermektedir.

Anahtar Kelimeler
Hipertansiyon; Renal Arter Stenozu; Manyetik Resonans Anjiografi; Dijital Ci-
karimli Anjiografi

Abstract

Aim: Renal artery stenosis (RAS) is a cause of 1-5% of all cases of hyperten-
sion. The early diagnosis and treatment of renovascular disease is important
in terms of the protection of renal function. Noninvasive, safe, simple and
accurate imaging methods should be preferred in the diagnosis of RAS. Ma-
terial and Method: Seventy patients aged between 17-83 years (average age
47.97 years), including 30 males (42.9%) and 40 females (57.1%) that were
diagnosed with RAS by Magnetic Resonance Angiography (MRA) were includ-
ed in the study. The MRA examinations were performed in 4 different centers
between January 2007 and December 2011. Physical examination and labo-
ratory findings of all patients were consistent with RAS. Following the MRA
evaluation, the Digital Subtraction Angiography (DSA) examinations of all
cases were performed in our clinic. A total of 149 main renal artery MRA and
DSA findings from 70 patients were evaluated retrospectively. Results: While
89 out of 149 renal arteries were diagnosed with RAS by using MRA, 49 of
them were diagnosed by using DSA. In the diagnosis of RAS the sensitivity
and selectivity of MRA were 87.8% and 54%, respectively. Comparison with
the literature showed that while sensitivity of MRA was similar to the litera-
ture, although the selectivity was lower, which might be due to the technical
restrictions and artifacts of MRA. In this study we examined 149 main renal
arteries in 70 patients by using DSA. Seventy-eight of were right and seven-
ty-one were left renal arteries. Meanwhile, the evaluation with MRA revealed
a total of 140 main renal arteries. Seventy-two of these were right, while
sixty-eight were left renal arteries. The MRA showed 1 accessory renal artery
in 1 patient, whereas DSA showed 17 accessory renal arteries. The detection
and correct evaluation of the degree of stenosis of accessory arteries and
finely calibrated renal arteries that are similar to accessory arteries is still
low. The main reason for this is the relatively low image resolution as a re-
strictive factor in thinner arteries. Discussion: Breath-hold three-dimensional
(3D) contrast enhanced renal MRA is a noninvasive method preventing inva-
sive angiographic examinations that cause unnecessary radiation exposure.
MRA can also determine renal artery stenosis with high accuracy, especially
with the use of an automatic injector and bolus timing. However, one should
be aware of the limitations and artifacts of the technique and precautions
should be used to minimize these artifacts. In conclusion, MRA can be used
in the screening of RAS confidently because the sensitivity of this method is
considerably high.
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Introduction

Hypertension is a major public health problem affecting ap-
proximately one fifth of the world population [1]. Renal artery
stenosis (RAS) is a cause of hypertension in 1-5% of patients
[2-5]. Renovascular hypertension (RVH) has been reported to af-
fect 15-30% of cases whose clinical data support renovascular
disease [6, 7]. Early diagnosis and treatment of renovascular
disease is important for the preservation of renal function.
Non-invasive, safe and easily applicable methods that allow
detection of RAS with high accuracy should be preferred in
patients whose clinical findings are suggestive of this disease
entity [1].

In our study, we evaluated the three-dimensional contrast-
enhanced magnetic resonance angiography (MRA) and digital
subtraction angiography (DSA) images of patients whose clini-
cal findings suggested RVH. The images were taken in our clinic
as well as in other clinics. We aimed to investigate the com-
parative diagnostic value of these methods and to determine
which method is superior.

Material and Method

Seventy patients, including thirty (42.9%) males and forty
(57.1%) females with a mean age of 47.9 years (17-83 years)
and whose RAS were detected using MRA and DSA were in-
cluded in the study (Figure). A total of 149 main renal artery

Figure. MRA and DSA images of right renal artery stenosis.

MRA and DSA findings were retrospectively evaluated in the 70
patients. The DSA imaging was performed by using a TOSHIBA
Infinix (Toshiba Inc., Tokyo, Japan) angiography device. First,
abdominal angiography was performed using the Seldinger
method and entering through the femoral or axillary artery
and then the renal arteries were selectively catheterized and
displayed. Prior to the procedure, the patients’ blood pressure
was measured and it was investigated whether the patients
had bleeding diathesis. Patients were informed about the pro-
cedure and their informed consents were obtained. Angiograms
were evaluated by a radiologist specialized in this field. The pa-
tients’ renal parenchymal staining, number of main renal arter-
ies, number of accessory renal arteries, presence of stenosis,
location of stenosis, degree of stenosis, etiology of stenosis,
and presence of lesions in other vessels within the image range

were investigated. In cases of necessity (stenosis of 50% or
above), endovascular therapy was done in patients with RAS in
the same or at a later session. The MRA imaging was carried out
in four different centers. The 1.5 T imaging device (Magnetom
Avanto, Siemens, Erlangen , Germany ) body total imaging ma-
trix (TIM) coil was used for MRA imaging in our center (Center
1). The breath-hold contrast-enhanced 3D-FSGR (fast spoiled
gradient-recalled) sequence MRA imaging was performed by
using a 1.5 T device (Intera, Philips, Netherlands) with Q body
matrix coil in Center 2, Magnetom Maestro (Siemens, Erlangen,
Germany) in Center 3, and in Center 4. In our center the injec-
tion of contrast material was performed by using an MR com-
patible automatic injector (Ulrich, Ulm, Germany), while in other
centers the injections were performed manually. The maximum
intensity projection (MIP) and 3D images were reconstructed
from raw images.

Image Analyses

Three radiologists experienced in the area reported the MRA
finding in Center 1. The MRA findings were evaluated based on
the raw images and MIP and 3D images reconstructed from
those raw images and the results were recorded.

First, we evaluated anatomical localization, size, number and
parenchymal signal intensity of the bilateral kidneys. Then, the
main renal artery was evaluated in terms of the origin, number,
the presence of stenosis, the localization of the stenosis (proxi-
mal, middle, distal and long segments), the etiology of stenosis
(atherosclerosis, fibromuscular dysplasia (FMD)) and the degree
of stenosis. Finally, the presence of accessory renal arteries,
and if present the number and presence of stenosis in the ac-
cessory renal arteries were determined.

Statistical Analyses

The data was analyzed using SPSS 20. Descriptive statistics
such as frequency distribution, mean, standard deviation, and
median were used to define the sampling. The distribution of
MRA and DSA methods according to the number, presence of
stenosis, stenosis segments and the degree of stenosis in the
renal arteries was determined separately. In addition, sensitiv-
ity and specificity of MRA and DSA methods in terms of RAS
were investigated.

Results

1. Comparison of MRA and DSA regarding detection of renal
artery numbers and variations

The evaluation of 70 patients with DSA revealed 149 main re-
nal arteries including 78 right and 71 left, while evaluation with
MRA showed 140 main renal arteries 72 of which were right
and 68 were left.

In 10 patients whose MRA imaging was done in our clinic (Cen-
ter 1) both the MRA and DSA imaging showed a total of 23
renal arteries: 13 on the right and 10 on the left. The right renal
artery in one patient and the left renal artery in another were
observed in both tests. The patient whose right renal artery
was not seen had a history of right nephrectomy, while the
patient whose left renal artery was not seen had a history of
severe hypoplasia of the left kidney. In one patient, the MRA
detected three right renal arteries, while the DSA detected four.
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Furthermore, the MRA did not detect any left renal arteries in
two patients; however, the DSA detected two left renal arteries
in one of those patients and one renal artery in another patient.
The MRA did not detect any right renal arteries in one patient,
while the DSA detected one renal artery in the same patient.
Moreover, in 3 patients the MRA detected one right renal ar-
tery; meanwhile the DSA detected two right renal arteries in
those patients. In another patient, 1 right main renal artery was
seen by MRA, while 3 right main renal arteries were observed
by using DSA. The MRA detected double main renal artery in
one patient, but the DSA detected only one main renal artery in
the same patient. Double right renal artery in one patient and
double left renal artery in another patient was observed using
both methods. Both methods showed left kidney hypoplasia in
2 out of 70 patients, right kidney hypoplasia in 4 patients and
nephrectomy of the right kidney in 1 patient. Furthermore, both
methods showed that in one patient the left kidney had a left
iliac fossa and pelvic localization and that the left main renal
artery emerged from the left internal iliac artery.

Early branching variation in the right main renal artery was ob-
served in one patient in both methods. The MRA detected 1
accessory renal artery in 1 patient, while the DSA detected a
total of 17 accessory renal arteries in 12 patients, 1 accessory
renal artery in 8 patients, 2 in 3 patients, and 3 in 1 patient.
The accessory renal artery detected in MRA was also observed
in the DSA.

2. The sensitivity and selectivity of MRA in diagnosis of RAS
We compared the MRA with DSA in terms of the number of
renal arteries in order to determine the sensitivity and specific-
ity of MRA in the detection of RAS. While the MRA detected
RAS in 89 of the 149 renal arteries, the DSA detected 49 RAS.
These 43 RAS detected in both MRA and DSA were considered
true positives. On the other hand, 46 out of 89 RAS detected by
MRA were found to be normal renal arteries in DSA (false posi-
tive). Moreover, neither of the tests detected RAS in 54 of 149
renal arteries (true negatives), while 6 out of 49 RAS detected
by DSA were evaluated as normal renal arteries in MRA (false
negative) (Table 1).

Table 1. Comparison of the renal arteries with RAS in MRA and DSA

DSA Sum
RAS (-) RAS (+)
Number 54 6 60
MRA RAS (-)
% 54.0% 12.2% 40.3%
Number 46 43 89
RAS (+)
% 46.0% 87.8% 59.7%
Number 100 49 149
Sum
% 100.0% 100.0% 100.0%

MRA: Magnetic Resonans Angiography, DSA: Digital Substraction Angiography,
RAS: Renal Artery Stenosis

The MRA identified bilateral RAS in 21 out of 70 patients, while
the DSA detected bilateral RAS in 9 patients (true positive), uni-
lateral RAS in 6 patients and normal renal artery in 6 patients
(false positive). Moreover, the MRA identified that 47 patients
had unilateral RAS, however the DSA confirmed only 16 of those
patients (true positive), while 27 patients were shown to have

normal renal arteries (false positive) and 4 patients were shown
to have bilateral RAS (false negative). Neither of the tests de-
tected RAS in 1 patient (true negative). According to these re-
sults, sensitivity, selectivity and accuracy of MRA in the detec-
tion of RAS were 87.8%, 54% and 65%, respectively.

In our clinic we used an automatic injector, while other clin-
ics did the injections manually. Therefore, we determined the
contribution of the use of an automatic injector on the MRA’s
diagnostic value by calculating sensitivity, selectivity and accu-
racy separately and these values were found to be 100%, 90%
and 95.6%, respectively.

3. The comparison of MRA and DSA in terms of degree and
localization of RAS

The DSA determined varying degrees of main renal artery ste-
nosis in 49 patients. Mild stenosis was detected in 18 renal ar-
teries, moderate in 12, severe in 16, and occlusion was detected
in 3 renal arteries. Among 18 renal arteries that were identified
to have mild stenosis by DSA, MRA showed mild stenosis in 10,
moderate stenosis in 5 and normal renal artery in 3. Among 12
renal arteries that were identified as having moderate stenosis
by DSA, MRA showed moderate stenosis in 8, severe stenosis
in 2, occlusion in 1, and a normal renal artery in 1. Moreover,
out of the 16 renal arteries that were determined to have se-
vere stenosis by DSA, 14 were identified to have severe stenosis
by MRA as well, but 2 of them were defined as normal. The
MRA detected an occlusion in 3 renal arteries, while DSA deter-
mined that 2 of them had severe stenosis while 1 had moder-
ate stenosis. In addition, among the 98 renal arteries that were
determined to be normal by DSA, 52 were determined to be
normal by MRA as well. However, DSA showed mild stenosis in
32, moderate stenosis in 8, severe stenosis in 3, and occlusion
in 3 renal arteries.

The evaluation of stenosis localization in 89 patients who were
identified to have RAS by using MRA showed ostial or proximal
1/3 localization in 61 renal arteries, central renal artery local-
ization in 13 renal arteries, only distal 1/3 localization in 11
renal arteries and long segment localization in 4 renal arteries.
On the other hand, in 49 patients identified to have RAS by
using DSA, the stenosis localization was as follows: ostial or
proximal 1/3 localization in 42 renal arteries, central artery lo-
calization in 5 renal arteries, distal localization in 1 renal artery
and long segment localization in 1 renal artery.

4. Comparison of MRA and DSA in terms of RAS etiology and
age

Out of a total of 49 RAS cases, 43 cases (88%) had atheroscle-
rosis and 6 cases (12%) had FMD. The comparison of stenosis
locations with the etiology showed atherosclerosis in 42 cases
with ostial-proximal 1/3 segment localization and 1 case with
long segment localization, and FMD in 6 cases with middle 1/3
and/or distal segment localization (Table 2).

The evaluation of age distribution of 49 renal artery cases with
RAS revealed that 9 cases were in the 17-39 years age group, 20
cases were in 40-62 years age group and 20 cases were in 63-85
years age group. Forty-three of them (87.7%) had atherosclerosis,
while 6 (12.3%) had FMD in their etiology (Table 3).
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Table 2. Ethiology of RAS according to the localization of the pathology.

Stenosis
Stenosis Localization Sum
Atherosclerosis FMD
Proksimal 42 0 42
Middle 0 5 5
Distal 0 1 1
Long segment 1 0 1
Sum 43 6 49

FMD: Fibromuscular Dysplasia

Table 3. The distribution of RAS according to age groups

Age groups
Sum
17-39 40-62 63-85
DSA RAS (-) 41 32 18 91
RAS (+) 9 20 20 49
Sum 50 52 38 140

DSA: Digital Substraction Angiography, RAS: Renal Artery Stenosis

5. The Percutaneous Transluminal Angioplasty (PTA) Rates in
RAS

The Percutaneous Transluminal Angioplasty (PTA) procedure
was performed in 22 (28%) of the 49 RAS detected patients.
PTA was recommended in another 4 patients (8.1%), but the
procedure could not be carried out in our clinic for patient-
related reasons. Balloon angioplasty alone was applied to 7
patients (32%) that underwent PTA, while the combination of
balloon angioplasty and stenting was applied to 15 patients
(68%). The PTA procedure did not result in any complications
in any of the patients. Additionally, all patients were discharged
after 24 hours of observation. Bilateral balloon+stent angio-
plasty was applied to 3 patients who underwent PTA and uni-
lateral balloon+stent angioplasty was applied to 13 patients.
Stent restenosis was observed during the follow-up of one of
the patients who underwent PTA and therefore an in-stent bal-
loon angioplasty procedure was applied during the second PTA
and in-stent lumen patency was achieved again.

Discussion

Renal artery stenosis (RAS) is a pathology that may cause hy-
pertension, renal ischemia, and end-stage renal failure. The
threshold value of RAS that results in hypertension or ischemic
injury is not known and varies from patient to patient [8,9,10].
Narrowing of 50-60% of the luminal diameter is considered
significant in terms of hemodynamics (10). The most common
cause of RAS is atherosclerosis followed by FMD. Early detec-
tion of RAS is important in order to prevent permanent dam-
age. Currently, interventional radiological methods are used for
treatment of RAS [11]. Although DSA is a gold standard in the
diagnosis of RAS, this method is invasive, includes radiation and
requires the use of nephrotoxic iodinated contrast agents and
thus cannot be used as a screening method. Many tests have
been used in the detection of RAS in the past. Among these
methods are Doppler ultrasonography and Captopril scintigra-
phy that investigate functional effects, while techniques such
as BTA and 3D-MRA provide morphological information [12].
In recent years, there have been some studies suggesting that
MRA could provide functional information [11, 13].

MRA is a noninvasive technique used to display many arterial

systems in the body. The conventional MRA methods such as
time-of-flight (TOF) and phase contrast (PC) have been pre-
viously used to display renal arteries trending towards RAS.
Gedroye et al. have reported that the 3D-PC reconstruction
method’s sensitivity was 84% and specificity was 91% [14].
Although PC MRA provides high quality images, it has several
disadvantages such as long procedure time, limitation in the
volume that will be examined and difficulty in showing acces-
sory arteries [15, 16]. Servois et al. have reported the 2D-TOF
method’s sensitivity and selectivity as 70-85% and 78-86%, re-
spectively [17]. The combination of both techniques increases
the sensitivity and selectivity values to 87% and 97% [18]. The
disadvantage of the TOF technique is signal loss resulting from
the movement of protons in different directions in the arteries
when the normal laminar blood flow profile is perturbed. This
signal loss is evident in low caliber distal portions of vessels
and twisted portions of the renal arteries or in the turbulent
flow that develops secondary to stenosis [19]. In order to elimi-
nate this problem Prince et al. have suggested using high doses
of gadolinium to increase the signal intensity of blood in the
displayed volume and reported seeing increased signal in the
aorta and its branches in the 3D-TOF sequence [20]. The stud-
ies that have used this method have reported seeing increases
in sensitivity and specificity (94% and 98%, respectively) [21].
The most important technical feature of this technique was us-
ing intravenously injected paramagnetic agents that decreases
the blood’s T1 relaxation time and thus creates significant con-
trast difference between the blood and the surrounding tissues.
Another important feature of the technique is that it provides
images in a very short time (expressed in seconds) during the
time when the paramagnetic agent passes through the desired
vascular system for the first time [22].

There are many studies in the literature that have used various
techniques and some studies have reported contrast-enhanced
3D-MRA'’s sensitivity and specificity as 88-100% and 90-94%,
respectively (11, 23). Thanks to these high rates, the contrast-
enhanced 3D-MRA has become a routinely used effective non-
invasive screening method to determine proximally located ath-
erosclerotic lesions that are the most common cause of RAS. In
our study, the sensitivity of MRA was detected as 87.8%, which
was consistent with the values presented in the literature. How-
ever, the selectivity, which is the ability to distinguish non-RAS
cases, was determined to be 54%, which is lower than values
reported in the literature. Various factors might have resulted
in a low selectivity. First, the difficulty in the evaluation of ste-
nosis and failure to provide adequate saturation due to spatial
pre-saturation in the lumen of finely calibrated veins and a de-
crease in gadolinium T1’s shortening effect may explain these
results. Second, improper stenosis diagnosis due to inability to
achieve adequate arterial contrast as a result of timing error
or due to venous contamination is another possibility. Third, an
incorrect stenosis diagnosis due to loss of signal associated
with de-phasing artifact in twisted veins or in normal veins with
impaired laminar flow could be another reason for the results.
Another reason includes the MRA's technical limitations and ar-
tifacts such as movement artifacts due to patients’ inability to
hold their breath. In addition, the inhomogeneity of the proper-
ties of devices used for MRA imaging in different centers as
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well as the different parameters used in the imaging procedure
were important contributors to low selectivity. It is important
to know MRA’s technical limitations and artifacts for a proper
diagnostic approach, to take measures to address these arti-
facts and limitations in patients with RAS, to take more careful
assessment, and if needed to evaluate the patient with other
noninvasive techniques such as Color Doppler Ultrasound.
Recent developments in rapid gradient echo imaging and echo-
planar technology lead to significant shortening in the exami-
nation time and routinely used surface coils have improved the
signal/noise ratio and thus increased image quality. This has
allowed for the visualization of even very fine caliber accessory
arteries [24]. In studies that used MRA to detect RAS, the rate of
accessory renal artery detection was between 10-42%. A study
by Thornton et al. reported detecting 19 accessory renal arter-
ies in 60 patients [19]. Cobelli et al. have identified a total of
13 accessory renal arteries in 45 patients [25]. In our study, the
MRA detected 1 accessory renal artery in 1 patient, while the
DSA detected a total 17 accessory renal arteries in 12 patients:
this included 1 in 8 patients, 2 in 3 patients, and 3 in 1 patient.
The accessory renal artery detected in MRA was also observed
in DSA. In conclusion, the rate of detection of accessory renal
arteries with MRA was 6% in this study, which is below the rate
reported in the literature. However, the detection of accessory
arteries and thin renal arteries as accessory arteries and the
rate of accurate detection of stenosis in renal arteries were
still low. The main reason for this is that image resolution is a
limiting factor in small caliber arteries. The decrease in spatial
pre-saturation and the shortening effect of gadolinium T1 in
the lumen of the small caliber arteries prevents adequate satu-
ration thus making it difficult to evaluate stenosis [24]. For the
same reason in our study, 9 out of 149 renal arteries observed
by DSA were not detected by MRA. In addition, 6 renal arteries
(5 left and 1 right renal arteries) that were visualized as normal
by MRA were determined to have RAS of various degrees lo-
cated in the proximal segment by DSA (false negative).
Stenosis in intrarenal and segmental branches is extremely
rare and often seen in young non-azotemic hypertensive pa-
tients or in patients with FMD. In our study, the DSA detected
segmental stenosis in one patient, however it was not observed
in MRA. Difficulties in the diagnosis of such stenosis have been
described before. Therefore, although MRA seems to be nor-
mal in younger patients or in patients with possible distal or
segmental renal artery involvement such as FMD, if there is a
clinical suspicion for RAS it is recommended that the patient
undergoes DAS [24].

The most common artifacts beside the technical limitations de-
scribed above often occur due to timing errors. Capturing the
intravenously injected contrast agent in the desired vascular
system in the arterial phase is essential for a quality image.
While early arterial injection cannot achieve adequate signal,
late injections lead to contrast of systems related to venous
return that superposition with arteries thus making it difficult to
evaluate the results. This problem can be overcome by using au-
tomatic injector systems with automatic triggering programs
that enable contrast agent injections and ensures capturing of
the contrast agent in the arterial phase of the desired vascular
system. In our study, although the automatic triggering soft-

ware was used in all centers, the automatic injection system
was used only in our clinic (Center 1), while in other centers
the contrast material injection was done manually. Performing
contrast agent injections manually instead of with automatic
injections resulted in timing errors and venous superposition
due to enhancement of venous structures, especially the left
renal vein in younger patients with rapid circulations. This was
likely the reason why MRA detected RAS in 46 of the 149 renal
arteries, while DAS showed that those 46 renal arteries were
normal (false positive). In our clinic (Center 1) MRA was per-
formed by using an automatic injector and showed 1 stenosis in
a total of 23 renal arteries, but this was not confirmed by DSA
(false positive). The MRA’s sensitivity, specificity and accuracy
in detecting RAS were determined to be 100%, 90% and 95.6%,
respectively. The important point here is that if the venous re-
turn had occurred the evaluation should be done not only based
on MIP and 3D images but these findings should also be cor-
related with raw images, and the possibility of arteriovenous
malformation should be especially considered in patients with
unilateral venous return [22, 26].

Respiratory artifacts might have been among another limita-
tion for 46 false positives detected in our study. Double-contour
appearance and the loss of sharpness in the orifice level in par-
ticular associated with an inability to provide optimal breath-
hold lead to a false stenosis appearance [26]. In our study, a
total of 46 false positives were detected: 19 in the proximal
segment, 8 in the middle segment, and 10 in the distal seg-
ment. These false stenosis appearances were due to respirato-
ry artifacts, timing errors and de-phasing artifacts associated
with turbulent flow at the orifice level especially in cases with
stenosis observed in the proximal segment. In order to bring
breathing artifacts within the limits so that they won't disrupt
the diagnostic quality before the examination, patients should
be evaluated for the presence of obstructive or restrictive lung
pathologies. Moreover, patients should be evaluated in terms
of how long they can hold their breaths and if that period is
short the sequence parameters should be adjusted to shorten
the examination time. In addition, in patients who are without
pulmonary diseases, it would also be useful to give breath-hold
training prior to the procedure [27, 28].

Another observation in our study was the exaggerated loss of
signal that occurred at the level of stenosis that blocked the
accurate determination of the degree of stenosis. Although
contrast-enhanced examination largely prevents signal loss,
some amount of de-phasing, i.e. signal loss, occurs in severe
stenosis or in regions with turbulent flow such as orifice level
[26-29]. Indeed, in our study MRA showed moderate stenosis in
5, severe stenosis in 2 and occlusion in 1 renal artery, while the
DSA determined those 5 moderate stenoses as mild, 2 severe
stenoses as moderate and 1 occlusion as moderate stenosis
and we believe that the reason for this was that the signal loss
exaggerated the degree of stenosis. Therefore, one must be
aware of de-phasing artifact in signal losses observed as local-
ized narrowing of the lumen, especially in orifice levels [11, 30].
In many studies in the literature, it has been reported that
atherosclerosis involves the proximal branches of the renal ar-
teries, while FMD occurs in the middle, distal, and intrarenal
branches of renal arteries. In our study, atherosclerosis was
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present in 43 out of 49 (87.7%) detected RAS and in 42 (97%)
of those the involvement was observed in the proximal 1/3 and
1 (3%) was observed in the long-segment of the renal artery.
Moreover, there were 6 patients with FMD (12.3%) and in 5
(83%) of them the involvement was in the middle and distal 1/3,
and 1 case (17%) was only in the distal 1/3. The distribution of
our cases according to the etiology of stenosis localization was
consistent with other studies in the literature.

In our study, RAS was detected in 36 out of 70 patients (51.4%)
by using DSA, which is the gold standard in detection of RAS.
Twenty-two (61.1%) of those patients were males and fourteen
(38.9%) were females. The RAS was detected in 49 renal arter-
ies and 40 of those (81.6%) were detected in patients between
40-85 years of age, while 9 of them (18.4%) were detected in
patients between 17- 39 years of age. These findings are in
line with the literature. In addition, the evaluation of etiology-
gender distribution showed that among 49 patients with RAS,
FMD was detected in 6 patients: 5 males and 1 female. Addi-
tionally, atherosclerosis was detected in 43 patients: 17 males
and 13 females. The results of atherosclerosis-gender distribu-
tion showed similarity with the literature, but the results of the
FMD distribution, which is usually more common in the female
population, did not match the literature.

Conclusion

MRA is highly sensitive in the diagnosis of RAS, limits the use
of contrast agents, is less invasive than DSA and can safely be
used in the diagnosis and screening of hypertension.
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Ozet

Amag: Bruselloz, Brucella melitensis ve Brucella abortus tiirlerinin siklikla
etken oldugu bir enfeksiyon hastaligidir. Bu calismada B. melitensis ve B.
abortus‘un etken oldugu bakteriyemilerin, rutinde siklikla yapilan tani testle-
rine dayanarak (serolojik test ve kan kiiltri pozitifligi), birbirinden ayirt edi-
lebilmesi amaclandi. Gereg ve Yontem: Bu calismada, Ocak 2010 ve Nisan
2014 tarih araliginda kan kiilttrlerinden Brucella sp. izole edilen 42 hasta ca-
lisma kapsamina alindi. Bruselloz stiphesi olan hastalardan 8-10 ml kan kiil-
tiirti icin 6rnek alindi ve BACTEC plus/Aerobic F kiiltiir siselerine aktarildi. Ali-
nan kan kdlttrt 6rnekleri BACTEC 9240 cihazinda (BD Diagnostic, Maryland,
USA) 21 giin siire ile inkiibe edildi. 42 hastanin her birinin, kan kiiltiird ile es
zamanl alinan kan érneginden ayrilan serumlarda, Rose Bengal ve Standart
Tup Agliitinasyon (STA) (Spinreact, Spain) testleri calisildi. Bulgular: Akut bru-
selloz tanisi konulan hastalara ait en az 2 adet alinan kan kiiltiirii 6rnekleri-
nin, cihazda pozitif sinyal verme stireleri B. melitensis ve B. abortus tiirleri icin
karsilastirildiginda, anlamli bir fark olmadigi gériildi (saat icin p=0.850; giin
icin p=0.696). Cihazda pozitif sinyalin en erken 2. giinde, 44. saatte; en uzun
6.glinde 123.saatte oldugu, cihazda ortalama pozitif sinyal verme siireleri
acisindan iki tiir arasinda anlamli fark olmadig saptandi. Tartisma: Bu calis-
mada B. melitensis (n:22) ve B. abortus’un (n:20) etken oldugu bakteriyemiler
arasinda yas, cinsiyet, kan kiiltiiri pozitiflik zamani ve STA test titre diizeyle-
ri agisindan anlamh bir fark olmadigi gorildu.

Anahtar Kelimeler
B.melitensis; B.abortus; Bakteriyemi; Tani

Abstract

Aim: Brucellosis are most commonly caused by the Brucella species Bru-
cella melitensis and Brucella abortus. This study was aimed to determine
the differences in the routine diagnostic tests (serological tests and blood
culture positivity) that differentiate bacteremias caused by B. melitensis and
B. abortus. Material and Method: This study included a total of 42 patients
from whose blood cultures Brucella sp. were isolated between January 2010
and April 2014. A 8-10 ml blood sample was put into BACTEC plus/Aerobic
F culture bottles after being drawn from patients (n:42) with suspected bru-
cellosis. The obtained samples were incubated in BACTEC 9240 device (BD
Diagnostic, Maryland, USA) for 21 days. Sera of the blood samples taken
simultaneously with the blood culture were studied with the Rose Bengal
and Standard Tube Agglutination (STA) tests. Results: In patients with acute
brucellosis, B. melitensis and B. abortus species showed no significant dif-
ferences with respect to time to positive signal in blood cultures (for hours
p=0.850; for days p=0.696) and the mean time to positivity. The earliest
signal in the device was delivered at day 2., 44th hour and the latest at day
6., 123rd hour. No significant difference was noted between the two species
with respect to the mean time to positivity. Discussion: This study did not
show any significant differences between B. melitensis (n=22) and B. abortus
(n=20) bacteremias with respect to age, sex, time to blood culture positivity,
and STA test titer level.
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Introduction

Brucellosis, caused by the Brucella species, is one of the most
significant zoonotic diseases causing both human and animal
infections. Brucellosis is endemic to densely populated develop-
ing countries of Asia, Middle East, and Latin America.

Humans are usually infected by directly contacting infected
animal tissues, ingesting unpasteurized animal products, or
breathing bacteria proliferated in laboratory media. Research
has shown that although different Brucella species have been
shown to infect domestic animals (cows, sheep, goats, pigs,
camels, reindeers, dogs), humans are usually infected by Bru-
cella melitensis, Brucella abortus, Brucella suis, and rarely Bru-
cella canis species [1].

Brucella species are able to escape body defense mechanisms
and live intracellularly; thus they cause prolonged, relapsing-
remitting infections with a high morbidity. They cause systemic
infections that potentially involve any organ or system and are
characterized by serious bacteremia. Brucellosis can be diag-
nosed by isolating the microorganism from blood, body fluids,
or infected tissues. Additionally, seropositivity can be demon-
strated by a titer of 1:160 or greater in the Standard Tube Ag-
glutination Test (STA), a titer of 1:320 or greater in the Coombs’
test, or seroconversion that is supported by clinical signs [2].
Brucella infections are most commonly caused by the Brucella
species B. melitensis and B. abortus [3, 4]. B. melitensis is more
common in our country [5]. Distinguishing Brucella species
from each other is not only important for finding the source of
infection, but also for determining clinical and epidemiological
characteristics. It has been reported that the infections caused
by B. melitensis and B. suis have a more virulent course than
those caused by B. abortus and B. canis [5-7].

Identification of these two species clinically and epidemiologi-
cally is important. Identification of the Brucella species requires
a proper isolation process and a series of biochemical or sero-
logical tests (CO2 requirement for growth, urease activity, H2S
formation, sensitivity to basic fuchsin and thionin stain, and
Tbilisi phage).

In the present study, acute brucellosis patients having B. meli-
tensis and B. abortus bacteremia were compared with each
other with respect to age, sex, serological test (STA) titer re-
sults, and the time to positive signal in BACTEC 9240 device.
Symptoms and signs of cases of acute brucellosis were defined
as less than 2 months. It was aimed to differentiate bactere-
mias caused by B. melitensis and B. abortus by using the dif-
ferences in the routine diagnostic tests (serological tests and
blood culture positivity time) caused by each of the two bacte-
ria to be used in future in cases where the suspected species
cannot be isolated or identified. If we find differences between
these two types, can be distinguished by using serologic tests
and blood cultures positivity time results in the laboratory.

Material and Method

Patient population: This study included a total of 42 patients
from whose blood cultures Brucella sp. were isolated between
January 2010 and April 2014. A total of 82 patients suspected
brucellosis, 42 of them (51.2%) were found positive blood cul-
ture. All of 42 patients were diagnosed with acute brucellosis
and had bacterial growth in at least two blood cultures.

Blood culture: A 8-10 ml blood sample was drawn from each
patient with suspected Brucellosis and then it was put into
BACTEC plus/Aerobic F culture. The obtained samples were
incubated in BACTEC 9240 device (BD Diagnostic, Maryland,
USA) for 21 days. From the bottles that delivered a positive
signal, blood samples were drawn for gram staining and sub-
culturing in 5% sheep blood and chocolate agar media and they
were incubated under aerobic and 5 to 10% CO2 conditions.
Bacteria identification: To identify proliferating bacteria, gram
staining, urease activity, H2S production, and sensitivity to ba-
sic fuchsin and thionin (20 and 40 pg/ml) stains were studied. In
addition, tests were performed with polyvalent antiserum spe-
cific to Brucella species (B. abortus, B. suis, B. melitensis) and
lam agglutination test with Brucella abortus and Brucella meli-
tensis monovalent antisera (RSHM antisera, Ministry of Health,
Turkish Public Health Institution, Bacterial Zoonosis Research
and Reference Laboratory). The species were identified accord-
ing to the scheme for identification of Brucella species [8].
Serological tests: Sera of the blood samples taken simultane-
ously with the blood culture samples were studied with the Rose
Bengal and STA (Spinreact, Spain) tests, as recommended by
the manufacturer. The sera were diluted at a range of 1:20 to
1:1280 for STA.

Statistical Analysis: SPSS 17.0 software package (Version 17.0,
SPSS Inc., Chicago, IL, USA) was used for statistical analysis.
Sex, age group, serological test results, and time to positive
signal in blood culture samples (hour/day) were compared in
42 patients with acute brucellosis caused by B. melitensis and
B. abortus species isolated from blood cultures. The categori-
cal data were presented as number and percentage and the
continuous variables as median and minimum-maximum. The
Fisher Test was used to compare the categorical variables; the
non-normally distributed continuous variables were analyzed
with the Mann Whitney-U test. A p value of less than 0.05 was
considered statistically significant.

Results

Of 42 samples, 22 contained B. melitensis and 20 contained B.
abortus. The age range was 5 to 82 years. There was no signifi-
cant difference between the species with respect to age distri-
bution (p=0.130). The numbers of both sexes were equal in the
study population (each having 21 subjects). The demographic
characteristics of the patients were summarized in Table 1.

Table 1. Demographics characteristics of bacteraemic patients

Gender Brucella spp. Total
B.melitensis (n) B.abortus (n)

Female 9 12 21
40% 60% 50%

Male 13 8 21
59% 40% 50%

Total 22 20 42

100% 100% 100%

The analysis of the anti-brucella antibody levels determined by
the STA test revealed that three patients were negative and the
maximum titer was 1:1280. No dilution was carried out beyond
a titer of 1:1280.
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B. melitensis and B. abortus species had no significant differ-
ences with regard to the time to positive signal in at least two
blood cultures (for hours p=0.850; for days p=0.696). The earli-
est signal in the device was delivered on the 2nd day, 44th hour
and the latest on the 6th day, 123rd hour. The two species had
no significant differences in the mean time to positivity. The
analysis of the seasonal distribution of the causative species
showed that B. melitensis (n:8) and B. abortus (n:8) infections
were most prevalent in Summer. The two species did not differ
significantly with respect to the month of bacteremia (p=0.849).

Discussion

As in the rest of the developing world, Brucellosis is still endem-
ic to Turkey. Based on the Turkish Ministry of Health Statistics
2005 data, the morbidity rate of brucellosis is 20,32/100.000
and the number of cases was reported to be 14.644 [9].

No sex predilection has been reported among cases infected
by B. melitensis or B. abortus [4, 7]. Likewise, our study did not
demonstrate any significant differences between the two gen-
ders with respect to infection, although B. melitensis was iso-
lated more commonly in men (n=13) and B. abortus was more
common in women (n=12) (Table 1).

Isolation of the causative agent from blood cultures, bone mar-
row, and other body fluids is the gold standard for diagnosis of
brucellosis [10]. However, bacterial isolation may sometimes
be problematic, especially in patients with chronic brucellosis.
The overall positivity rate of blood cultures ranges between
15% and 70% [2]. It has been reported that 90% of the Bru-
cella species are isolated within 7 days of culturing with the use
of the BACTEC blood culture technique [11]. Isolation rates of
82.4% (12) and 92.7% [13] have been reported after a 5-day-
incubation period. In this study, approximately 93% of the acute
brucellosis cases could be detected within a 5-day incubation.
A positive signal for bacteria was delivered at 6th day in 3 (7%)
patients. Extending the incubation period is usually required in
order to diagnose all of the cases. In our study, all of 42 acute
brucellosis cases could be detected with the BACTEC 9240 de-
vice within the first 7 days.

The time to blood culture positivity has been reported 2.9 days
(69.87 hours) by Durmaz et al. [14]; 3,5 days by Yakupsky et al.
[15]; and 2,8 days by Baysallar et al. [16]. There was, however,
only one study that specifically studied and found no significant
difference between the difference of time to a positive signal
in blood cultures between B. melitensis and B. abortus species
[13].

An average time to a positive signal of 65.50 hours/3.70 days
for B. abortus and 66.00 hours/3.55 days for B. melitensis
(p=0,696) suggested that it was not useful in distinguishing the
two species from each other.

In the absence of isolation of any causative bacteria, the diag-
nosis of the disease is made by serological tests (STA, Coombs’
test, Brucellacapt test, ELISA methods), detection of the anti-
brucella antibodies, or molecular techniques [17]. We found no
significant differences between the two species with respect to
the titers of the STA test. As shown in Figure 1, however, blood
culture proliferation most commonly occurred at a titer of 1:320
for B. melitensis (n=7) and 1:40 for the B. abortus (n=5). Despite
being low in number to draw a solid conclusion, the B. meliten-

Figure 1. Comparison of standart tube agglutination test results with Brucella
species in 42 patients

sis cases, as compared to B. abortus cases, had higher STA titer
determined simultaneously with blood culture positivity (Figure
1). This difference may be useful to differentiate the two spe-
cies. It has been reported that a STA test titer of >1:160 had a
sensitivity of 92% for the diagnosis of acute brucellosis [2]. In
this study, 24 cases had a titer equal to or greater than 1:160.
It was demonstrated that the STA test was diagnostic in 57%
(n: 24) of the cases. Eleven (61%) of the 18 cases with a titer
less than 1:160 had B. abortus bacteremia. This suggests that
in cases with a STA titer less than 1:160 a blood culture should
be sent in an attempt to hasten the diagnosis. It was noted that
the majority of such cases were B. abortus bacteremia.

In conclusion, this study did not show any significant differences
between B. melitensis (n=22) and B. abortus (n= 20) bacteremia
with respect to age, sex, time to blood culture positivity, and
the titer of the STA test. The available tests to distinguish spe-
cies will continue to exist until novel diagnostic methods are
introduced.
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Ozet

Amag: Bu calismanin amaci histerektomi endikasyonlari, histerektomi yon-
temleri ve histerektomi yapilan hastalarin preoperatif klinik tanisi ile his-
terektomi piyeslerinin histopatolojik bulgularinin karsilastirilmasidir. Gereg
ve Yéntem: Universitemizde 2011-2014 yillari arasinda histerektomi yapi-
lan 422 hastanin kayitlari ve histerektomi piyeslerinin histopatolojik bulgu-
lari retrospektif olarak incelendi. Operasyondan 6nce malignite tanisi alan-
lar calisma disi birakildi. Preoperatif klinik tani ve postoperatif histopatolo-
jik bulgularin korelasyonunu degerlendirmek icin Cohen kappa istatistik yon-
temi kullanildi, k 0,4 ve tizeri degerler uyumlulugu gosterdi. Bulgular: Hastala-
rin ortalama yasi 51,5 + 8 idi. 378 Hastaya (%85,5) abdominal histerektomi,
55 hastaya (%12,4) vajinal histerektomi, 9 hastaya (%2) laparoskopik asiste
vajinal histerektomi uygulanmisti. En sik histerektomi endikasyonu anormal
uterin kanama (%28,8) idi. Histerektomi 6ncesi hastalarin % 75’ine endomet-
rium orneklemesi yapilabilmisti, en sik bulgu sekretuar veya proliferatif en-
dometriumdu. Histerektomi piyeslerinde en sik saptanan histopatolojik bulgu
leiomiyom (%43,7) olup bunu leiomiyom ile adenomiyozis birlikteligi (%17,4)
takip etmisti. Prolapsus 6n tanisiyla opere olan hastalarin %49,3’tnln piye-
sinde nonspesifik bulgu mevcuttu (kappa=0,407). Tartisma: Preoperatif klinik
taninin histopatoloji sonuglariyla korelasyonu anormal uterin kanama, myom,
agn on tanilariyla opere edilen hastalarda zayif iken, adneksial kitle 6n tan-
siyla opere edilen hastalarda giiclii idi.

Anahtar Kelimeler
Histerektomi; Histopatolojik Korelasyon; Uterin Leiomiyom

Abstract

Aim: The aim of the study was to evaluate the surgical indications, routes
of surgery and the correlation between preoperative diagnosis and histo-
pathological examination of hysterectomy specimens. Material and Method:
Medical records and histopathological findings were reviewed and analyzed
retrospectively, in 422 consecutive women who underwent hysterectomy
over a two-year period from 2011 to 2014. Those with confirmed malig-
nancy before operation were excluded. Cohen kappa statistics were used to
measure agreement between preoperative clinical and postoperative histo-
pathological diagnosis which was found to be fair with k value being 0.4. Re-
sults: The mean age of our patients was 51.5 + 8 years. The abdominal route
was used in 378 cases (85.5%), the vaginal route in 55 patients (12.4%) and
the laparoscopic-assisted vaginal hysterectomy in 9 cases (2%). Abnormal
uterine bleeding (28.9 %) was the most common indication for hysterectomy.
The histopathology of the endometrium prior to hysterectomy was report-
ed in 75% of the cases and the most common finding was a secretory or
proliferative endometrium. Leiomyomatous uterus was the most frequently
encountered pathology (43.7%) followed by coexistence of leiomyoma and
adenomyosis (17.4%) in hysterectomy specimens. Hysterectomy specimens
may be unremarkable histopathologically, most of which are vaginal hyster-
ectomies done for uterine prolapsed (kappa=0,407). Discussion: The correla-
tion between the preoperative clinical and the pathological diagnosis were
poor in cases with abdominal pain, abnormal uterine bleeding and fibroids.
But there was a high correlation in cases with adnexial mass.
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Introduction

Hysterectomy is widely performed all over the world to mana-
ge benign gynecological disorders including fibroids, adenom-
yosis, benign endometrial hyperplasia, ovarian cysts, uterine
prolapsus, pelvic inflammatory disease or malignancy of rep-
roductive organs [1]. The main purpose of hysterectomy is to
relieve symptoms and improve quality of life deteriorated by
symptoms such as abnormal menstrual bleeding, dysmenorr-
hea, chronic pelvic pain, bowel and urinary symptoms or ute-
rine prolapsed [2]. Nowadays, the world focuses on successful,
effective, safe and cost-effective, minimally invasive treatment
options for benign gynecological disorders alternative to hyste-
rectomy such as uterine artery embolization, levonorgestrel re-
leasing intrauterine system or thermal ablation [3]. They can be
offered especially as an option to women wishing to conserve
their reproductive function. Despite the development of mini-
mally invasive procedures especially for uterine fibroids, hyste-
rectomy is still regarded as the definitive treatment for most
pelvic pathologies because of their restricted availability, poor
knowledge and high cost [4-7].

Fibroids and adenomyosis are the two most common indica-
tions for hysterectomy [8]. The final histopathology results of
the hysterectomy specimens of women with leiomyomas reve-
aled the coexistence with adenomyosis ranging from 15 to 57%
[9,10].

All hysterectomy specimens should be carefully examined pos-
toperatively even if the histopathological evaluation of endo-
metrium is done preoperatively. Because preoperative histopat-
hological evaluation of endometrium obtained by dilation and
curettage (D&C) reduces the risk of unexpected malignancy but
does not completely rule out the absence of malignancy in fi-
nal histopathological evaluation of the hysterectomy speci-
mens [11].

The purposes of our present study are to evaluate the indicati-
ons of hysterectomy for benign gynecological disorders perfor-
med in a university hospital and to compare the correlation bet-
ween preoperative clinical diagnosis and the final histopatho-
logy results of the hysterectomy specimens.

Material and Method

This retrospective study was based on the analysis of the medi-
cal records of all patients that underwent hysterectomy due to
a history of fibroids, abnormal uterine bleeding, benign endo-
metrial hyperplasia, chronic pelvic pain, ovarian cysts, postme-
nopausal bleeding, and uterine prolapsus. It was conducted at
Bezmialem Vakif University, Istanbul, Turkey between Novem-
ber 2011 and December 2014. 486 women were included in the
present study. Hysterectomies performed due to gynecologic
malignancy were excluded. After exclusion of 44 patients with
malignancies, a total of 442 cases were included in the current
study for analysis during the 3- year study period.

The demographic data including age at surgery (years), parity,
a history of previous miscarriage, a history of previous Cesare-
an section, smoking, menopausal status, the preoperative cli-
nical diagnosis, indications for hysterectomy, the histopatho-
logy of the endometrium obtained by D&C when available and
the final histopathology results of the hysterectomy specimens
were all retrieved from the medical records and/or the centra-

lized computer system by the authors. Patients with more than
1 year since the last menstrual period were considered to be
menopausal.

Analyses were done using the statistical package for the Social
Sciences, version 21 (SPSS, Chicago, IL). Data were reported as
mean + SD, range and percentage. Cohen kappa statistics were
used for measurement of agreement between preoperative cli-
nical diagnosis and postoperative histopathological diagnosis
of the hysterectomy specimens which was found to be fair with
X value being 0.4.

Results

Of 422 women, 378 (85.5%) hysterectomies were abdominally
performed, 55 (12.4%) hysterectomies were vaginally perfor-
med and 9 (2%) were performed via the laparoscopic-assisted
vaginal hysterectomy. Hysterectomies were performed alone in
116 women and with salpingooophorectomy in 326 women. Of
all women, the demographic and gynecologic characteristics of
the patients including age at surgery (years), parity, a history
of previous miscarriage, a history of previous Cesarean secti-
on, smoking and menopausal status were shown in Table 1. The

Table 1. Demographic and gynecologic characteristics of the cases

Age at surgery (years) Number of cases Percentage (%)

<39 6 1.4
40-49 207 46.8
50-59 152 344
>60 77 17.4
Parity
0 18 4.1
1 or more 424 95.9

History spontaneous miscarriage
0 314 71
1 or more 128 29

History Cesarean section

0 358 81
1 or more 84 19
Smoking 58 131

Menopausal status
Premenopausal 283 64

Postmenopausal 159 36

mean age at hysterectomy was 51.5 + 8.2 years and the ma-
jority of women who underwent hysterectomy were in their fo-
urth and fifth decades (81.2%). Most women were multiparous
(n=424, 95.9%) and premenopausal (=283, 64%). The indica-
tions of hysterectomy consisted of abnormal uterine bleeding,
fibroids, uterine prolapse, abdominal pain, postmenopausal ble-
eding, and others (cervical pathologies, endometrial hyperpla-
sia, e.g.). Abnormal uterine bleeding was the most common in-
dication for hysterectomy accounting for 28.9% of the cases.

Of 335 cases (75%) preoperatively underwent D&C for endo-
metrial sampling, the results of preoperative histopathologi-
cal evaluation of the endometrium obtained by D&C were pre-
sented in Table 2. According to the results of preoperative his-
topathological evaluation of the endometrium, secretory and
proliferative endometrium reported in 116 cases (34.6%) was
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Table 2. Histopathology of the endometrium (335 cases)

Parameter Number of  Percentage
cases (%)
Secretory or proliferative endometrium 116 34.6
Endometrial polyp 62 185
Simple endometrial hyperplasia 45 13.4
Complex endometrial hyperplasia 5 1.4
Atypical endometrial hyperplasia 12 35
(simple and complex)
Nonspecific pathology 44 131
Disordered proliferative endometrium 19 56
Insufficient tissue 17 5
Hormone imbalance effect 11 32
Others 4 1.1

the most common finding. The endometrial hyperplasia was fo-
und in 62 cases (18.5%). 5 of these patients, 3 of which had
complex atypical hyperplasia, 1 complex non-atypical hyperpla-
sia and 1 simple hyperplasia in the preoperative assessments
had malignant disease in the final histopathological analysis of
hysterectomy specimens.

According to the final histopathological results of the hysterec-
tomy specimens, fibroids (47.5%) were the most common pos-
toperative diagnosis and fibroids coexisting with adenomyo-
sis (17.4%) were reported to be the second most common fin-
ding. The results of final histopathological evaluation of hyste-
rectomy specimens including fibroids (n=210, 47.5%; 15 cases
with a combination of fibroids and endometrial hyperplasia and
14 cases of fibroids and endometrial polyp), fibroids coexisting
with adenomyosis (n=77, 17.4%; 4 cases with a combination of
fibroids, adenomyosis and endometrial hyperplasia and 6 cases
mixed of fibroids, adenomyosis and endometrial polyp), ade-
nomyosis (n=45, 10.1%), endometrial hyperplasia (n=14, 3.2%),
no specific pathology (n=65, 14.7%), endometrial polyp (n=9,
2%) and malignancy (n=9, 2%) were shown in Table 3. Of 9 ca-
ses with malignancy reported at final histopathological evalu-
ation of hysterectomy specimens, 5 cases were found to have
endometrial cancer, 1 case was found to have stromal sarcoma
and 3 cases were found to have ovarian cancer.

Table 3. Final histopathology after surgery

Parameter Number of cases Percentage (%)
Fibroids * 210 47.5

Fibroids + adenomyosis** 77 17.4
Adenomyosis 45 10.1
Endometrial hyperplasia 14 32

No specific pathology 65 14.7
Endometrial polyp 9 2

Malignancy 9 2

Others 13 29

*15 cases with a combination of fibroids and endometrial hyperplasia and 14
cases of fibroids and endometrial polyp

**4 cases with a combination of fibroids, adenomyosis and endometrial
hyperplasia and 6 cases mixed of fibroids, adenomyosis and endometrial polyp

Of all cases with malignancy in final histopathological evalu-
ation of the hysterectomy specimens, the results of preopera-
tive histopathological evaluation of the endometrium were re-
ported as benign and all of them had an early stage cancer with

well- differentiated. 3 cases of ovarian cancer underwent hyste-
rectomy because of heavy menstrual loss and adnexal mass
and the final histopathological evaluation of those hysterec-
tomy specimens were found to have early stage of teratocarci-
noma (moderately-differentiated squamous cell carcinoma ari-
sing in a mature cystic teratoma) and granulose cell tumor and
Sertoli Leydig cell tumor. Of 442 women, 44 (9.9%) had ovarian
tumors concomitantly including endometrioma (31.8%), serous
cystadenoma (20.4%), teratoma (15.9%), mucinous cystadeno-
ma (11.3%), fibrotechoma (11.3%) and Brenner’s tumor (2.3%)
(Table 4).

Table 4. The distribution of ovarian tumor detected in cases underwent hyste-
rectomy

Total ovarian neoplasms (44)

Benign ovarian tumors (41) %

Endometrioma 14 (31.8)
Serous cystadenoma 9 (20.4)
Unilateral 8
Bilateral 1
Teratoma 7 (15.9)
Mucinous cystadenoma 5(11.3)
Unilateral 3
Bilateral 2
Fibrothecoma 5(11.3)
Brenner tumor 1(2.3)
Malignant ovarian tumors (3) %
Sertoli leydig cell tumor 1(2.3)
Granulosa cell tumor 1(2.3)
Teratocarcinoma 1(2.3)

The most common indication for surgery was abnormal uterine
bleeding (AUB) (n = 128). In 95.9% of women with the preope-
rative clinical diagnosis of abnormal uterine bleeding, a defini-
te organic pathology was demonstrated in the final histopatho-
logy results of the hysterectomy specimens.

When the correlation between the preoperative clinical diagno-
sis and the final histopathological evaluation of hysterectomy
specimens was evaluate: The final histopathology report con-
firmed the diagnosis with a positive correlation of 63% (Kap-
pa=0.28) in 57 cases who underwent hysterectomy because of
fibroids. 69% of cases with adnexal mass in preoperative clini-
cal diagnosis had ovarian pathology in the final postoperative
histopathological evaluation (Kappa=0.497). Hysterectomy was
performed in 73 cases because of uterine prolapse. A pathology
was found in 37 cases (50.6%) and fibroids (n=20, 27.3%) were
the most common finding. Nonspecific pathology was reported
in 49.3% of all cases (Kappa=0.407). After exclusion of cases
with endometrial cancer by D&C in patients with a history of
postmenopausal bleeding, 13 (30.9%) cases were found to have
fibroids, 7 cases (16.6%) had no pathology and one case (2.3%)
had endometrial cancer despite no pathological finding in the
preoperative histopathological evaluation of the endometrium.
The Kappa analysis for our data demonstrated that there was
no agreement between the preoperative clinical diagnosis and
final histopathological evaluation of hysterectomy specimens
(Kappa = 0.074). Furthermore, if analysis was stratified by pre-
operative diagnosis, there was only a good compliance in case
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of adnexial mass (Kappa=0.497). In cases underwent hysterec-
tomy because of uterine prolapse in the preoperative clinical di-
agnosis, no specific pathology was highly reported in the final
histopathological evaluation of hysterectomy specimens (Kap-
pa=0.407).

Discussion

Hysterectomy is widely performed in gynecological surgery and
provides definitive cure to many benign and malign gynecolo-
gical diseases although Broder et al. suggested that indicati-
ons for non-oncological and nonemergency hysterectomy were
found to be inappropriate [12,13]. This study focused on the
correlation between preoperative clinical diagnosis and the fi-
nal histopathology results of the hysterectomy specimens. The
evaluation of correlation between preoperative clinical diag-
nosis and the final histopathology results of the hysterectomy
specimens provide a contribution for determination of the app-
ropriateness of surgery, preference of conservative therapy,
avoiding unnecessary procedures and careful evaluation of in-
dications because as other surgical procedure, hysterectomy is
associated with risk factors. Furthermore, there is still a debate
about sexual, physical, economical, emotional and medical re-
sults of hysterectomy.

There are few studies in the literature to compare the correla-
tion between preoperative clinical diagnosis and the final his-
topathology results of the hysterectomy specimens. Moreover,
their results are not concordant with each other and there is
no agreement in the literature in terms of the correlation bet-
ween both of them. In the light of our results, the Kappa analy-
sis for our data revealed that there was no agreement betwe-
en the preoperative clinical diagnosis and the final histopatho-
logical evaluation. However, in our study, 95.4% of cases who
underwent hysterectomy because of abnormal uterine bleeding
(the most common symptom of hysterectomy in preoperative
clinical diagnosis) had a definite organic pathology in the final
results of the hysterectomy specimens. Similarly, Gupta et al.
[14] demonstrated that 100% of cases that underwent hyste-
rectomy due to dysfunctional uterine bleeding had an abnorma-
lity in the final histopathology results of the hysterectomy spe-
cimens.

According to the literature, leiomyoma was reported as the
most common indication for hysterectomy [15-17]. In our study,
on the other hand, leiomyoma was the second most common in-
dication for hysterectomy, but was the most common result of
hysterectomy specimens postoperatively. The preoperative cli-
nical diagnosis of leiomyoma was confirmed with the postope-
rative histopathological specimens in 63% of the cases. In spi-
te of that, adenomyosis which is the third most common fin-
ding followed by fibroids and fibroids coexisting with adenom-
yosis was totally missed out. This can be explained by the fact
that the diagnosis of adenomyosis could not be made preopera-
tively and it was generally based on the histopathological exa-
mination of uterus. Similarly Atilgan et al. [18] reported that
the most common finding in the postoperative histopatholo-
gical specimens was fibroids (40.1%) following by endometri-
al hyperplasia (38.2%) and adenomyosis (25.4%) in 358 hyste-
rectomy cases.

Most of the hysterectomies were performed through an abdo-

minal route in concordance with a Canadian study (abdominal
78%, vaginal 14%, and laparoscopic 5.9%) [15]. In a study from
Turkey including 1484 patients underwent hysterectomy, Yil-
maz et al. [19] reported that of all cases, 1072 (72,2%) hyste-
rectomies were abdominally performed, 319 (21.4%) hysterec-
tomies were vaginally performed and 93 (6.2%) were perfor-
med via the laparoscopic-assisted vaginal hysterectomy. Howe-
ver, another retrospective analysed hysterectomy cases for two
years study from Turkey reported to 93,6% the ratio of abdomi-
nal hysterectomies and 6,4% the ratio of vaginal hysterectomi-
es [20]. Despite the presence of minimally invasive surgical op-
tions for hysterectomy such as laparoscopic hysterectomy and
robotic surgery abdominal route is commonly performed beca-
use of limitations of these techniques including the lack of ex-
perience, high cost and limited availability [3].

A retrospective study found that the correlation between clini-
cal diagnosis and the pathological diagnosis were poor in ca-
ses with abdominal pain or dysfunctional uterine bleeding whi-
le there was a high positive correlation of 88% (Kappa=0.37) in
cases with fibroid regarding the evaluation of 137 cases [21].In
a study including 1283 cases, Lee et al. [22] showed that 80%
of the preoperative clinical diagnoses were confirmed, while
Miller et al. [16] indicated that only 50% of the preoperative cli-
nical diagnosis were confirmed in the evaluation of 246 hyste-
rectomy specimens. Another study including 373 cases with
non-oncological hysterectomies showed that leiomyoma was
the most common finding followed by adenomyosis. Preopera-
tive diagnosis of leiomyoma cases was confirmed with histo-
pathology in almost 50% of hysterectomies whereas the preo-
perative diagnosis of adenomyosis was completely missed out
similar to the results of our study [17].

The final histopathological evaluation of hysterectomy speci-
mens of 5 cases were reported as malignancy of endometri-
um while the results of preoperative histopathological evalua-
tion of the endometrium were reported as benign. 5 cases of
early stage endometrial cancer have a history of hyperplasia in
preoperative histopathological evaluation of the endometrium.
Only one case with postmenopausal bleeding with preoperati-
ve benign histopathology of the endometrium was reported as
malignant. A study also found that 5% of cases with preope-
rative benign histopathology of the endometrium had a malig-
nancy in the final histopathological evaluation of hysterectomy
specimens and endometrial hyperplasia was the most common
finding in cases with postmenopausal bleeding [21]. Therefore,
due to ethical, legal, diagnostic and therapeutic significance, all
hysterectomy specimens should be histopathologically evalua-
ted, especially in cases with hyperplasia in preoperative evalua-
tion of the endometrium.

In cases with the preoperative clinical diagnosis of uterine pro-
lapse, there is no specific pathology in final histopathological
evaluation of hysterectomy specimens. In literature, the inci-
dentally detection rate of malignancy was found as 0.22% in
pre or postmenopausal patients who underwent hysterectomy
because of uterine prolapsed [23]. Although a study reported
that fibroids coexisting with endometriosis were 10% [24], this
rate was 4.5% in our results. This may be the caused by the
early age of marriage and childbearing in the present study.
There was a good agreement between adnexial mass in the
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preoperative clinical diagnosis and the ovarian cyst in the final
histopathological evaluation.

In conclusion, although abnormal uterine bleeding was the most
common symptom of hysterectomy and fibroids were the most
common finding of hysterectomy specimens, the correlation
between the preoperative clinical and the pathological diag-
nosis was poor in cases with abdominal pain, abnormal ute-
rine bleeding and fibroids. But there was a high correlation in
cases with adnexial mass. Therefore, the final histopathologi-
cal evaluation of hysterectomy specimens should be done in all
hysterectomy cases. The results of our study may help to redu-
ce inappropriate indications for hysterectomy and increase the
tendency towards a conservative approach.
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Ozet

Aim: Halluks valgus, birinci parmagin laterale deviasyonu ile birinci metatar-
sin medial deviasyonu sonucu olusan kompleks bir ayak deformitesidir. Bu ¢ca-
lismada orta derece deformiteli, semptomatik halluks valguslu hastalara uy-
guladigimiz chevron tipi distal metatarsal osteotomi ameliyatinin radyogra-
fik ve fonksiyonel sonuclari degerlendirildi. Halluks valgus tanisi ile 22 hasta-
nin (12 kadin, 10 erkek; ort. yas 45+16.7;dagihm 22-69) 27 ayagina (13 sol,
14 sag ayak) chevron osteotomisi ile cerrahi tedavi uygulandi. Ortalama ta-
kip siresi 15.4 + 4.71 ay (dagihm, 10-24). Gereg ve Yéntem: Ameliyat sonrasi
ortalama AOFAS akoru 39.1 + 855 (dagilim, 32-57) den 87.8 + 4.7 (dagilim,
82-97) yiikseldi (p < 0.0001). Ameliyat 6ncesi halluks valgus agisi (HVA) 37.4
+ 5.8 (dagilim, 29 -50 ) iken ameliyat sonrasi 14.8 + 3.1 (dagilim, 10 -20 ) (p
< 0.0001) ve ameliyat 6ncesi ortalama intermetatarsal aci (IMA) 13.1 + 1.5
(dagihm, 11 =17 ) iken ameliyat sonrasi 7.1 + 1.4 (dagihm, 5 -9 ) olarak tes-
pit edildi (p < 0.0001). Ortalama sasemoid pozisiyonu ameliyat 6ncesi 2.9 +
0.2 (dagilim, 2-3) iken ameliyat sonrasi 1.2 + 0.4 (dagilim, 1-2) olarak tespit
edildi (p < 0.0001). Komplikasyon olarak bir hastada bagparmakta hipoeste-
zi gelisti. Takip sonunda, hastalarin ameliyat sonucundan memnun kalma dii-
zeyleri 16 ayakta (%59.2) cok iyi, 11 ayakta (%40.8) iyi olarak bulundu.Bulgu-
lar: Calisma sonucunda chevron osteotomisi ile iyi radyolojik sonug, ameliyat
sonrasi yiiksek hasta memnuniyeti ve minimal komplikasyon elde ettik. Chev-
ron osteotomi yontemi, orta dereceli halluks valgus deformitesinin tedavisin-
de etkin bir yontemdir.

Anahtar Kelimeler
Halluks Valgus; Chevron Osteotomisi; Cerrahi

Abstract

Aim: Hallux valgus is a complex foot deformity resulting from medial de-
viation of first metatarsal and lateral deviation of toe. Radiographic and
functional outcomes of chevron type distal metatarsal osteotomy applied to
symptomatic hallux valgus patients with moderate deformity were assessed
in the present study. Chevron osteotomy was applied to 27 feet (13 left, 14
right) of 22 patients (12 women and 10 men; mean age: 45+16.7 years).
Mean follow-up was 15.4+ 4.71 months (range, 10-24). Material and Meth-
od: The average preoperative AOFAS score of 39.1 + 8.55 (range, 32-57) im-
proved (p < 0.0001) to 87.8 + 4.7 (range, 82-97). The average preoperative
hallux valgus angle (HVA) of 37.4 + 5.8 (range, 29-50 ) improved (p < 0.0001)
to 14.8 + 3.1 (range, 10-20 ), and the average preoperative intermetatarsal
1-2 angle (IMA) of 13.1 + 1.5 (range, 11-17 ) improved (p < 0.0001) to 7.1
+ 1.4 (range, 5-9 ). The average sesamoid position improved from 2.9 +
0.2 (range, 2-3) preoperatively to 1.2 + 0.4 (range, 1-2) (p < 0.0001). Toe
hypoesthesia was developed in one patient as a complication. At the end of
follow-up, patient satisfaction was found to be excellent in 16 feet (59.2%)
and good in 11 feet (40.8%). Results: The results of the study that chevron
osteotomy yields good radiological result, high degree of postoperative pa-
tient satisfaction with minimal complications. Chevron ostoetomy is most
effective method in the treatment of moderate hallux valgus.
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Introduction

Hallux valgus is a common disorder of the forefoot character-
ized by lateral deviation of the great toe and medial deviation
of first metatarsal [1, 2]. Extrinsic and intrinsic factors are
thought to play role in its etiology [1, 2]. Current classification is
based on radiographic measurements and classifiy the disease
as mild, moderate, and severe [1-3]. Mild hallux valgus deformi-
ty is characterized by a hallux valgus angle (HVA) of less than 20
degrees and intermetatarsal 1-2 angle (IMA) of 11 degrees or
less. A moderate deformity is characterized by a hallux valgus
angle of 20 to 40 degrees and a first intermetatarsal angle of
less than 16 degrees, while a severe deformity is characterized
by a hallux valgus angle of more than 40 degrees and a first
intermetatarsal angle of 16 degrees or more [2, 4].

Many procedures for correcting hallux valgus have been de-
scribed [3, 5, 6]. Considerations for technical choice include the
hallux valgus angle, intermetatarsal angle, arthritis in the first
metatarsophalangeal (MTP) joint, hypermobility of the first tar-
sometatarsal joint, position of sesamoids, musculo-tendinous
balance, and congruity of the first metatarsophalangeal joint
[1-3]. Surgical techniques are generally classified as soft tis-
sue procedures, metatarsal and phalangeal osteotomies, and
combinations thereof [4, 7]. In general, distal metatarsal oste-
otomies are recommended to achieve sufficient correction of
deformity in patients who has hallux valgus angulation up to
30-40° and intermetatarsal angulation up to 15° but no marked
arthrosis in first MTP joint [6, 8]. Advantages of Chevron oste-
otomy include enabling early mobilization by providing a stable
osteosynthesis, minimal shortening and ease of technique [9].
Radiographic and functional outcomes of chevron type distal
metatarsal osteotomy applied to symptomatic hallux valgus
patients with moderate deformity and nor arthritic changes in
MTP joint were assessed in the present study.

Material and Method

Chevron osteotomy as surgical treatment was performed to 27
feet (13 left, 14 right feet) of 22 patients (12 women and 10
men; mean age: 45.0+16.7 years; range: 22-69 years) with a
diagnosis of moderate symptomatic hallux valgus. There was
bilateral involvement in five patients. Minimum follow-up was
10 months (mean: 15.4+ 4.71 months, range: 10-24 months)
(Table 1). The main operative indication for the surgery was
pain and deformity in the forefoot.

In preoperative and postoperative assessment, hallux valgus
(HV) and intermetatarsal 1-2 angles (IMA) were measured on
weight-bearing anterior and lateral foot radiographs. All radio-
graphs were assessed by one reviewer (OF). All patients un-

Table 1. Demographic characteristics of patients

Number of patients (feet) 22 (27)

Age, mean + SD (range) 45 +16.7 (22-69)
Gender, n (%)
Female 12 (54.5%)
Male 10 (45.5%)
Follow-up, months, mean+SD (range) 15.4 £ 4.71 (10-24)
Location, n (%)
Right 14 (51.9%)

Left 13 (48.1%)

derwent clinical assessment using the American Orthopedic
Foot and Ankle Society’s (AOFAS) hallux-metatarso-phalangeal-
interphalangeal scale [10]. It includes pain (40 points), hallux
alignment (15 points), and functional assessment (45 points).
For subjective evaluation, the patients were asked to rate their
postoperative satisfaction level as very good, good, moderate,
or poor.

Sesamoid station (position of the tibial sesamoid relative to the
axis of the first metatarsal) was graded using a fourpoint ordi-
nal scale [11]: Grade O, tibial sesamoid completely medial to the
mid-axial line of the first metatarsal; Grade 1, less than 50 %
overlap of the mid-axial line; Grade 2, more than 50 % overlap;
Grade 3, tibial sesamoid completely lateral to the mid-axial line.
The study was conducted in accordance with the Declaration
of Helsinki.

Surgical technique

All osteotomies were performed by one surgeon (DF). The tech-
nique was done through an approximately 5 cm longitudinal
medial incision over the first MTP joint. An inverted Y-shaped
capsulotomy was performed, the medial eminence was excised,
and a 60° V-shaped osteotomy was then made (Figure 1). The

Figure 1. Intraoperative imaging of chevron osteotomy.

thickness of osteotomy blade used was 0.6 mm. The capital
fragment was then manually translated laterally and not ex-
ceeding 50% of the width of the metatarsal head. Then com-
pressed and stabilized with a two cannulated screw. On indica-
tion, a distal soft tissue procedure was performed by a 1-cm
longitudinal incision over the dorsal aspect of the first inter-
metatarsal space to expose the conjoined adductor tendon. The
tendon was dissected from the lateral sesamoid and the base
of the proximal phalanx. A partial capsulotomy was performed
to the lateral aspect of the first metatarsophalangeal joint.

In addition to hallux valgus deformity, it was found that there
was hammer toe deformity in second finger in two feet and
Freiberg disease in second metatarsophalangeal joint in two
feet. Proximal phalanx head resection, extensor digitorum bre-
vis tenotomy and lengthening of extensor digitorum longus
were performed for hammer toe deformity. Cheilectomy of
metatarsal head and synovectomy was performed for Freiberg
disease.

After surgery, short leg cast was applied to patients and no
weight-bearing was allowed until end of second week. Then,
full weight-bearing as tolerated was allowed by removing casts.
All statistical analyses were performed using SPSS version 16.0
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(SPSS Inc., Chicago, USA) for Windows (Microsoft Corporation,
Redmond, USA). Paired Student’s t-tests was used to analyze
data. P < 0.05 was considered to be statistically significant.

Results

The average preoperative AOFAS score of 39.1 + 8.55 (range,
32-57) improved to 87.8 + 4.7 (range, 82-97) (p < 0.0001) (Ta-
ble 2). The average preoperative HVA of 37.4 + 5.8 (range, 29

Table 2. Comparison of preoperative and postoperative radiographic results.

Pre-operative Post-operative p-Value
AOFAS score 39.1 + 855 878 +4.7 0.0001
HVA 374 +58 14.8 £ 3.1 0.0001
IMA 131 +£15 71 +14 0.0001

AOFAS, American Orthopaedic Foot and Ankle Society; HVA, hallux valgus an-
gle; IMA intermetatarsal angle

-50 ) improved to 14.8 + 3.1 (range, 10 -20 ) (p < 0.0001), and
the average preoperative IMA of 13.1 + 1.5 (range, 11 =17 )
improved (p < 0.0001) to 7.1 + 1.4 (range, 5 -9 ) (Figure 2). The
average sesamoid position improved from 2.9 + 0.2 (range, 2-3)
preoperatively to 1.2 + 0.4 (range, 1-2) (p < 0.0001).

Figure 2. Preoperative and postoperative radiographs of the patient who under-
went chevron osteotomy for hallux valgus deformity.

Toe hypoesthesia was developed in one patient as a compli-
cation. No patients had postoperative hallux varus deformity,
osteotomy nonunion, AVN of the head of first metatarsal, dor-
sal malunion of the distal metatarsal osteotomy, or recurrence
of the deformity after surgery. At the end of follow-up, patient
satisfaction was found to be excellent in 16 feet (59.2%) and
good in 11 feet (40.8%).

Discussion

Many surgical techniques have been defined for correction of
hallux valgus deformity. However, there is no surgical technique
that has ability to correct all constituents of deformity [3, 6, 12].
The goal of surgical intervention is provision of normal anato-
my as well as normal functions. Thus, one should select most
appropriate surgical intervention with lowest complication and
recurrence rate by taking foot deformity, severity of deformity
and patient factors [1-4, 8]. Hallux valgus deformity is classified
as mild, moderate and severe based on HVA and IMA [1-3]. In
our patients, mean preoperative IMA value was 13.1° (range,
11-17), whereas mean preoperative HVA was 37.4° (range: 29-

50). We think that Chevron osteotomy is sufficient in our pa-
tients with moderate deformity. The results of this study that
chevron osteotomy yields good radiological result, high degree
of postoperative patient satisfaction with minimal complica-
tion.

The distal metatarsal osteotomy is a widely accepted method
for the correction of mild to moderate hallux valgus [8, 13].
Chevron and Mitchell distal metatarsal osteotomies are fre-
quently used in the treatment of mild to moderate hallux valgus
[8, 13]. According to Heerspink et al. [13] the Mitchell ostetomy
leads to further shortening of the first metatarsal compared to
chevron osteotomy. This might lead to transfer metatarsalgia.
Mitchell osteotomy provides better adjustment in the terms of
the HV correction radiologically. It is essential for the preven-
tion of postoperative metatarsalgia for a successful HV sur-
gery. Therefore, chevron osteotomy may be preferred instead
of Mitchell osteotomy especially in patients with a short first
metatarsus [13].

Distal chevron osteotomy is one of the most commonly em-
ployed osteotomies [8, 13]. Advantages of this procedure are
stability of the osteotomy, rapid healing and minimal shorten-
ing. Possible disadvantages are avascular necrosis, insufficient
correction or recurrence of hallux valgus [5, 8, 12, 13]. Avascular
necrosis of the metatarsal head in chevron osteotomies occurs
0-20% [3]. Excessive capsular dissection may lead to avascu-
lar necrosis of part or all of the metatarsal head since, after
osteotomy, the only remaining blood supply is from the cap-
sule [5, 8, 12]. We took care to preserve the lateral capsule and
saw no signs of avascular necrosis. Only one patient developed
postoperative sensory loss over the medial aspect of the great
toe. It has been reported that limitations in movements were
developed in first MTP joints in cases in which distal osteotomy
with soft tissue releasing were performed [3, 12]. No limitation
in first MTP joint was detected in our patients at the end of
follow-up.

Clinical complaints as well as radiographic measures should be
taken into account while making-decision of surgical indication
[4]. In all patients, the complaints included pain and difficulty in
wearing shoes. However, cosmetic disorder due to deformity
was also striking. At the end of follow-up, patient satisfaction
was found to be excellent in 16 feet (59.2%) and good in 11 feet
(40.8%) when satisfaction was questioned.

For more severe hallux valgus deformities, proximal first meta-
tarsal osteotomies have been performed [7, 9, 14]. In some
studies reported that scarf method provide more correction in
the amount of IMA and HVA compared to chevron [7, 15]. Given
the good outcomes reported, shaft procedures did not result in
a better radiographic or clinical outcome than distal corrections
in hallux valgus procedures [5, 14, 16]. Deenik et al. found no
differences between scarf and chevron osteotomy in correction
of HVA and IMA in patients with moderate and severe hallux
valgus [5, 14].

Although most authors recommend that the Chevron osteoto-
my should be used only for patients who are younger than 50
years of age. In our study, there were 8 (31.8%) patients aged
50 years or older. There was increase in mean AOFAS score by
52.5 points after surgery when compared to mean preopera-
tive AOFAS score (p=0.0002). In a long-term follow up study
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comparing patients younger and older than 50 years at time of
surgery, Schneider et al. [8] found no differences in the clinical
and radiographic outcome; thus, they concluded that chevron
osteotomy need not be restricted to younger patients.

Several fixation methods are used for stabilization of distal
chevron osteotomy including Kirschner wires (K-wire), mini
screws, staples and bioabsorbable screws, plates [5-8, 17-20].
Each form has unique advantages and disadvantages [18, 19].
K-wires are relatively easy to insert and require limited exposure
for insertion. However, they may loosen and migrate, irritate
soft tissue, and provide a portal for infection if they penetrate
the skin [17, 19]. To avoid the sequelae associated with metallic
fixation, such as painful tissue irritation, loosening of hardware,
secondary removal procedure, or pin tract infection, bioabsorb-
able fixation has been utilized [18]. Using plates in metacarpal
and phalangeal fractures provides the most rigid, secure, and
reliable fixation of implants currently available. The primary ad-
vantage is rigid fixation [21]. Potential disadvantages of using
plates are foreign body reaction, allergic reaction, capsule irri-
tation, palpable or visible fixation [19]. We used two cannulated
screws for stabilization of osteotomy in our patients. The ad-
vantage of chevron osteotomy is direct weight-bearing postop-
eratively owing to the stable fixation. The patients were allowed
for partial weight-bearing within first two months after surgery,
followed by full weight-bearing. No loss of fixation, nonunion or
malunion deformity was developed.

Hallux valgus is a complex deformity of the foot includes vari-
ous accompanying pathologies [1, 4]. In addition to hallux val-
gus deformity, it was found that there was hammer toe defor-
mity in second finger in two feet and Freiberg disease in second
metatarsophalangeal joint in two feet. Proximal phalanx head
resection, extensor digitorum brevis tenotomy and lengthening
of extensor digitorum longus were performed for hammer toe
deformity. Cheilectomy of metatarsal head and synovectomy
was performed for Freiberg disease.

Secondary transfer metatarsalgia accounts for a significant
proportion of failure after HV correction. The reported incidence
of transfer metatarsalgia after chevron osteotomy has been 0%
to 5% [12, 13]. Potential shortening of the first metatarsal can
lead to transfer metatarsalgia of the head of the second meta-
tarsal by the changed pressure distribution of the forefoot [12,
13]. In Chevron osteotomy, metatarsal shortening is generally
associated to thickness of osteotomy blade used. The thickness
of osteotomy blade used was 0.6 mm in this study. No transfer
metatarsalgia was developed in our patients after surgery.

The present study has some limitations, including the lack of a
control group for comparison and lower case numbers.

In conclusion, chevron osteotomy provides correction of defor-
mity in patients with moderate hallux valgus deformity in com-
plete and stable manner. It is an appropriate choice in hallux
valgus surgery due to its technical ease, satisfactory functional
outcomes and good patient satisfaction.
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Ozet

Amag: Cocukluk astimi ve C3435T “multidrug resistance 1” gen polimorfiz-
mi arasindaki iliskiyi gostermek amaclanmistir. Gereg ve Yontem: Astimh 58
cocuk ve saglikli 54 cocuk calismaya katilmistir. istatistiksel analiz icin ki-
kare ve “Fisher’s exact” testleri kullaniimistir. Bulgular: “Multidrug resistan-
ce-1” geni icin normal, heterozigot ve homozigot polimorfizm, astimli ¢o-
cuklarin sirasiyla 12 (%20,7), 31 (%53,4) ve 15 (%25,9)'inde bulunmustur.
Saglikli cocuklarda normal, heterozigot ve homozigot polimorfizm, sirasiy-
la 18 (%33,3), 28 (%51,9) ve 8 (%14,8)'inde bulunmustur. “Multidrug resis-
tance 1”7 geni acisindan astimli ve saglikli ¢ocuklar arasinda fark goériilme-
mistir. Homozigot polimorfizm agir persistan grupta, orta ve hafif persistan
gruba gore (p=0,001) ve kizlarda, erkeklere gore daha yiiksek bulunmustur
(p=0,001). Tartisma: Farklligin agir persistan astimh hastalardan kaynaklan-
dig1 soylenebilir. Bu bilgi, hastalar astim tanisi aldiginda “multidrug resistan-
ce 17 genine bakarak klinisyenlerin hastalari siniflandirmasina yardimci ola-
bilir. Boylece, 6zellikle kritik derecedeki hastalarin tedavisi erken baslanabilir
ve uzun dénemli takibi yapilabilir. Ayrica 6zellikle kadin hastalar icin cinsiye-
te 6zel tedavi planlanabilir.

Anahtar Kelimeler
Astim; Cocuklar; “Multidrug Resistance-1" Geni

Abstract

Aim: It was aimed to show the relationship between childhood asthma and
C3435T multidrug resistance 1 gene polymorphism. Material and Method:
Fifty eight children with asthma and 54 healthy children participated to the
study. Chi-square and Fisher exact tests were used for statistical analysis.
Results: Wild, heterozygous and homozygous polymorphism for multidrug
resistance -1 gene were found respectively in 12 (20.7%), 31 (53.4%), and
15 (25.9%) of children with asthma. In healthy children, wild, heterozygous,
and homozygous polymorphisms were found respectively in 18 (33.3%), 28
(51.9%), and 8 (14.8%) participants. There was no statistical difference be-
tween asthmatic and healthy children in terms of multidrug resistance 1
gene polymorphism. Homozygous polymorphism was found higher in severe
persistent group than moderate and mild persistent groups (p=0.001) and
in girls than boys (p=0.001). Discussion: It may be said that the difference
was resulted from severe persistent asthmatic patients. And this information
helps clinicians to rank the patients in terms of asthma by looking multidrug
resistance 1 gene when the patient was diagnosed as asthma. Hence, treat-
ment of patients, especially with crucial degree may begin earlier and its
long-term pursuance can be made. In addition, gender-specific treatment can
be planned especially for female patients.
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Introduction

Asthma is a type of disease that cause inflammation chroni-
cally on the airway. It is the most common chronic disease that
seen at children. There are some signs and symptoms such as
cough, breathlessness, chest tightness and wheezing that seen
in asthma [1]. It is not easy to know who will develop asthma in
the future, but it is already known that environmental tobacco
smoke and some factors on surrounding as well as genetic pre-
disposition result in the development of asthma [2]. Asthma is
a complex disease that shows genetic heterogeneity due to the
interaction of several genes [2].

The prevalence of asthma is increasing worldwide and has been
becoming a vital problem for public health. For this reason, the
prevention of asthma is important [3]. Environmental factors
can be arranged, however, genetic predisposition cannot be
modified. So, having information about genetic factors may be
important in order to provide early detection and prevention
on the diseases. Out of this, it is suggested that few genetic
factors have protective role for the lung. For example, multi-
drug resistance (MDR) 1 gene proteins may provide resistance
against oxidative injury in the pulmonary tissue [4].

The multidrug resistance 1 (MDR1) gene is located on chromo-
some 7 at q21. It encodes a plasma membrane P-glycoprotein
(P-gp) which consists of 1280 amino acids. P-glycoprotein func-
tions as a pump molecule and reduces intensity of drugs by
excreting them from the intracellular space [5]. It is a member
of a large transport family which is known as the ATP-binding
cassette (ABC) superfamily [6]. ATP-binding cassette transport-
ers are basically found in all cells and play key roles in physiol-
ogy. They transport drugs, lipids and steroids across membrane
systems. ATP-binding cassette transporters also play important
roles in the immunologic events and may lead to hereditary dis-
eases [7]. P-glycoprotein is found in the apical surface of many
cells with excretory functions include the liver, kidney, small
intestine, stomach, and the blood-brain barrier [8]. Similar to
many other tissues such as adrenal gland, liver, prostate, pla-
centa, uterus; pulmonary tissue and trachea also show consid-
erable amount of transcriptional activity for various ABC trans-
porters [7]. In the pulmonary tissue, P-gp expression has been
well studied for lung cancer [9]. It is suggested that these trans-
porters are assigned to protect the pulmonary tissue against
harmful substances [4].

Multidrug resistance gene 1 polymorphism was firstly defined
by Hoffmeyer et al [10]. There are many single nucleotide poly-
morphism on MDR1 gene. The effect of this polymorphism on
pulmonary disease is still controversial [11]. There is conclu-
sive evidence showing that energy-dependent transporters
have important functions in the pulmonary tissue. For example,
it was suggested that, the main reason for the pathology of
cystic fibrosis disease was the mutation on “Cystic fibrosis
transmembrane conductance regulator” gene due to MDRI1
polymorphism [12]. The best known single nucleotide polymor-
phisms on MDR1 gene are C3435T, C1236T, and G2677T/A
[13]. Although there are a few studies about SNP C1236T and
G2677T/A, many studies have been found related to C3435T
polymorphism [14-16]. But, we did not find any study associ-
ated with C3435T SNP and childhood asthma. Single nucleotide
polymorphism C3435T, located in exon 26 of the MDR-1 gene,

results in decreased expression of P-gp [17]. Because asthma is
an inflammatory disease, in current study evaluation of the re-
lationship between childhood asthma and C3435T MDR1 gene
polymorphism which plays a role in the inflammatory process
was aimed. In addition, correlation of this gene polymorphism
with the severity of asthma was also investigated.

Material and Method

One hundred and twelve children between the ages of 6 to 17
years were included in the study. The study group consists of
58 children with asthma and 54 healthy volunteers as control.
The children with asthma not currently under treatment were
included in the study. According to Global Initiative for Asthma
(GINA) protocol, classification of asthma was made as mild
persistent, moderate persistent and severe persistent asthma
[18]. Participants with comorbid diseases such as chronic pul-
monary disease, congenital heart disease, chronic renal fail-
ure, and growth retardation were excluded from the study. The
study was conducted at the Cumhuriyet University hospital in
between 2011-2012 years.

Polymorphism analysis: Three ml venous blood samples were
taken into EDTA tubes from all participants. These blood sam-
ples were stored at -20°C until ready to work. Genomic DNA
was extracted from 100 pl of whole blood using the Invitek
kit (Invitek, Invisorb spin blood, Germany). Amplification of the
multidrug resistance 1 gene was performed in a biotin labeled
single multiplex amplification reaction and then 3435 CT poly-
morphism was evaluated. Polymerase chain reaction (PCR) was
carried out in a Perkin Elmer Gene amp 9600 Thermal Cycler.
The study protocol was performed as follows: 1) an initial melt-
ing step of 2 minutes at 94°C, 2) 35 cycles of 15 seconds at
94°C, 3) 30 seconds at 58°C 4) 30 seconds at 72°C, and 5) a
last elongation step of 3 minutes at 72°C. The Strip Assay tech-
nique (Vienna Lab, PGX-HIV Strip Assay GmbH, Austria), based
on the reverse-hybridization method, was used for polymor-
phism analysis.

Statistical analysis: The SPSS software package version 14 for
Windows (SPSS, Chicago, IL, USA) was used for all statistical
analyses. Data from the children with asthma and from the
healthy children were analyzed by chi-square (x2). Comparison
of study groups among each other analyzed by Fisher’s exact
test. P < 0.05 was considered as significant.

Ethical disclosures: The current study was approved by the eth-
ics committee of Cumhuriyet University (Date: 13 December
2011 and decision number: 2011/028).

Right to privacy and informed consent: The children or their
families signed an informed consent form in order to be able to
participate to the study.

Results

The study group was composed of 31 boys (53.4 %) and 27
girls (46.6 %) while the control group was composed of 23 boys
(42.6 %) and 31 girls (57.4 %). There was no statistical dif-
ference according to age, height and weight of patients and
control groups.

Multidrug resistance 1 gene polymorphism

The comparison of multidrug resistance 1 CC (wild type), CT
(heterozygous) and TT (homozygous) gene polymorphisms was
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carried out between the children with asthma and healthy chil-
dren. The results of the current study are shown in table I. Ac-
cording to these results, there was no significant statistical dif-
ference between the children with asthma and healthy children
in terms of MDR-1 polymorphisms.

Table I. Distribution of MDR-1 genotype in patients with asthma and control
group
Polymorphism type

Patients with asthman (%) Control group n (%)

Heterozygous

(C/T) MDR1 polymorphism 31(53.4) 28(519)
Homozygous

(T/T) MDR1 polymorphism 15(25.9) 8(148)
Wild type

(C/C) MDR1 polymorphism 12(207) 18 (33.3)
Total 58 (100) 54 (100)

p>0.05 MDR: multidrug resistance

Children with asthma were divided into three groups as mild
persistent, moderate persistent and severe persistent asthma.
This classification was made according to GINA protocol [18].
Mild persistent, moderate persistent and severe persistent
asthmatic groups were composed of 24, 17 and 17 patients
respectively. MDR1 CC (wild type), CT (heterozygous) and TT
(homozygous) gene polymorphisms were compared among
children with asthma, and homozygous TT polymorphism was
found significantly higher in severe persistent asthmatic group
than that of moderate and mild persistent groups (p=0.001).
In moderate persistent group, heterozygous CT polymorphism
was found significantly higher than that of mild persistent
group (p=0.001). The results are shown in table II.

Table II. Distribution of MDR-1 genotype in patients with asthma

Polymorphism type Mild Moderate Severe
persistent persistent persistent
asthman (%) asthman (%) asthman (%)

Heterozygous 14 (58.4) 12 (70.6)t 5(29.4)

(C/T) MDR1 polymorphism

Homozygous 2 (8.3) 2(11.8) 11 (64.7)9

(T/T) MDR1 polymorphism

Wild type 8(33.3) 3(17.6) 1(5.9)

(C/C) MDR1 polymorphism

Total 24 (100) 17 (100) 17 (100)

tHeterozygous polymorphism was seen more in moderate persistent asthma than mild per-
sistent asthma

YHomozygous polymorphism was seen more in severe persistent asthma than mild and
moderate persistent asthma

MDR: multidrug resistance

When the comparison at the study group was based on gender,
homozygous TT polymorphism was found significantly higher
than heterozygous CT and wild type CC polymorphism in girls,
while in boys heterozygous CT polymorphism was found signifi-
cantly higher than homozygous TT and wild type CC polymor-
phism (p=0.001). The results about gender and polymorphism
type were shown in table Ill. However, in the control group there
was no statistical difference between boys and girls in terms of
genotype (p>0.05).

Allelic frequency

In healthy control; C and T allele frequencies were found as
59.3% and 40.7 % respectively; while in children with asthma;
C and T allele frequencies were found as 47.4% and 52.6% re-
spectively.

Table Ill. Distribution of MDR-1 genotype according to gender

Polymorphism type Girls Boys p
Heterozygous (C/T) MDR-1 gene n (%) 11 (40.7) 20 (64.5)* P=0.001
Homozygous (T/T) MDR-1 gene n (%) 13(481)a 2(6.5) P=0.001
Wild type (C/C) MDR-1 gene n (%) 3(11.1) 9 (29.0)

Total n (%) 27 (100) 31 (100)

;g:r[)oﬁ(i)s()nl : :ebtoe;sozygous polymorphism was higher than homozygous and wild type poly-
ﬁwp;lo)ﬁg; i:ogr?rcl;szygous polymorphism was higher than heterozygous and wild type poly-
MDR: multidrug resistance

Discussion
Asthma is the most common chronic illness among children in
many parts of the world. It is characterized by airway inflam-
mation and narrowing of airway resulting in cough, wheezing,
shortness of breath, fatigue. Asthmatic patients generally have
impairment of their daily activities due to the lack of the dis-
ease control [18].
Early treatment is important for asthma, because a condition
called remodeling occurs as the disease progresses. Risk of
developing remodeling increases as the inflammation in asth-
ma becomes chronic. Remodeling occurs both in large and in
small airways. It is a heterogeneous event that cause structural
changes in the airway, airway cells, and connective tissue as a
result of migration, maturation and redifferentiation. Structural
changes in the airway include epithelial damage, fibrosis in sub-
epithelial area, prolonged repair process, excessive production
of profibrotic growth factors, revascularization, and increase
in smooth muscle mass [19]. As a result, remodeling leads to
thickening and narrowing in the airways. These changes are ir-
reversible and do not improve even with appropriate treatment
[19]. Chronic damage due to remodeling can be avoided by early
diagnosis and early treatment of asthma [19]. There is no cure
for the disease completely, but in order to recover the symp-
toms, good treatment is available [1,2,19]. The aim of asthma
treatment is to provide symptom control for a long period of
time, prevent asthma attacks, decrease and control airway in-
flammation, and maintain good pulmonary function.

MDR1 gene polymorphism and asthma severity

ABC transporter family has been divided into seven subgroups
extends from ABCA to ABCG. P glycoprotein is located in the
subgroup of ABCB1. So far, in the human body, 48 ABC trans-
porters have been identified in the seven subgroups. These
transporter proteins are find almost in every cell and in all spe-
cies and it is known that they all have basic physiological role
in the cells [6]. In the pulmonary tissue, MDR1 gene and release
of P-glycoprotein have been well studied especially in the lung
cancer [9]. It is thought that, the existence of these transport
proteins in the pulmonary tissue is important for the protec-
tion of this tissue from endogenous and exogenous toxigenic
substances [9]. In addition, the efficiency of inhaled aerosol
medications and of many drugs that are metabolized in the pul-
monary tissue may be dependent on the presence of various
energy transporters and on their activities [11]. Also many ABC
transporter is required for the drugs to reach the activation site
in the lung [11]. P glycoprotein is involved in cellular defense
against environmental factors and they are released from the
apical surface of liver and intestinal tissues. In the lung, P glyco-
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protein is released from apical surface of ciliated epithelial cells
or from apical and lateral surfaces of ciliated collecting ducts
and from bronchial glands [20].

To our knowledge, the importance of multidrug resistance-1
gene polymorphisms had not been studied in children with asth-
ma. This was the first study that demonstrated the associa-
tion between C3435T MDR1 gene polymorphism and asthma in
children. In current study, there was no significant difference in
MDR1 gene polymorphism between children with asthma and
healthy control group. However MDR1 TT homozygous muta-
tion was significantly higher in children with severe persistent
asthma than in children with moderate persistent and mild per-
sistent asthma. Although it was observed that heterozygous
mutation was diagnosed more in patients with moderate per-
sistent asthmatic patients as compare to mild persistent asth-
matic patients, homozygous mutation was diagnosed more in
the severe persistent asthmatic patients. The situation which
is important here is identifying especially severe persistent
asthmatic patients and taking them into close follow-up. Se-
vere persistent asthmatic patients are generally less than other
asthmatic patients in number and covers 4.5% of childhood
asthma [21]. But morbidity and mortality is seen more in these
patients. It also causes absenteeism in schools among children
more than other asthma groups. In addition severe asthma in
childhood may be an indication of persistence of asthma later
in adulthood. Decreased lung function occurs early in childhood
and does not change at a later time with aging [1,2]. Observing
homozygous mutation more in such patients as compare to oth-
er patients further increases the importance of this situation.
Patients with whom homozygous mutation is diagnosed may
be informed about heavy disease, importance of disease and
necessity of regular treatment in addition to regular control. By
doing so, having an attack or a possible attack in addition to
chronic complications may be prevented by efficient treatment.
Based on haplotype analysis, the C-C and C-T shift could be
protective from severe asthma in children.

There have been variable studies about MDR1 gene polymor-
phism in different diseases. Taheri et al [14] studied a possible
association be-tween MDR1 gene C3435T polymorphism and
its expression in 54 breast cancer patients. They did not see any
difference in the frequency of C3435T polymorphism between
patients and healthy controls. But, they found significant as-
sociation between MDR1 expression levels and C3435T poly-
morphism in the patients. They reported that individuals who
were homozygous for the T allele had a significantly decreased
P glycoprotein expression level compared to those homozygous
for the C allele [14]. They reported that, C3435T polymorphism
may play a role in inducing drug resistance by altering the ex-
pression level of the MDR1 gene.

Akin et al [15] studied 31 childhood acute idiopathic thrombo-
cytopenic purpura patients and they found no association in
genotype and allele distribution between the patients and the
control group. In addition, there was no difference in the treat-
ment response between MDR1 gene genotypes.

In another study conducted on 41 adult patients, the T allele
polymorphism of the MDR1 gene was shown to be associated
with chronic obstructive pulmonary disease [4]. In one study, ne-
phrotic syndrome children with mutations in MDR1 gene were

found to be susceptible to steroid-resistant nephrotic syndrome
[16]. In the study of Ozen et al [22] it was indicated that C3435T
polymorphism MDR1 gene was associated with colchicine re-
sistance in nonresponder familial Mediterranean fever patients.
In addition, T allele frequency was found higher in these pa-
tients. Similar to these results, in current study, TT homozygous
mutation was associated with severe asthma.

MDR1 gene polymorphism and genotype distribution

C3435T polymorphism decreases the expression of P-glycopro-
tein and this expression is highly variable between individuals
and between different ethnic groups [23]. In the studies made
with Turkish population, similar results were found. In the study
of Bebek et al [23] made with 174 healthy adults, C and T allele
frequencies were found as 51% and 49% respectively. And gen-
otype distribution was found as %28.2 CC, 46% CT and 25.8%
TT. They did not find any linkage between sex and genotype.
In current study, wild (CC), heterozygous (CT) and homozygous
(TT) polymorphisms were found respectively as 36.2%, 50%
and 13.8% at healthy controls. Similar to previous study, C and
T allele frequencies were found as 59.3% and 40.7 % respec-
tively. In addition, in current study, there was no difference in
healthy control group in terms of sex.

MDR1 gene polymorphism and gender

In children and early adolescents, asthma is more common in
boys [2]. In adolescence, the pattern changes and asthma is re-
ported more in girls. After childhood, asthma is more severe in
females than in males, and is underdiagnosed and less treated
in female adolescents. Females with asthma have more symp-
toms and worse quality of life than men [24]. However, of these
differences about gender have not been fully explained. It may
result from differences in sensation of airflow obstruction, in-
creased bronchial hyper reactivity in females [25]. In addition
hormonal changes and gender-specific differences in environ-
mental exposures such as tobacco smoke have all been consid-
ered as potential causes [2,24,25]. Similar to literatures, how-
ever severe asthma was diagnosed more in the girls in current
study. In addition homozygous mutation was seen more in the
girls again. Medical staff has to be careful on this point. It may
be suggested that specific asthma treatment should be planned
according to gender especially for female patients.

Limitation of study: When we searched the literature, we could
not find a study like this in asthmatic children previously. There-
fore, the number of cases may be less in current study, while it is
thought that this study may form an idea for further large scale
studies. In addition, expression of MDR1 gene polymorphism
may differ among various ethnic groups. In order to understand
the disease more, there is a need to work with different ethnic
groups in a larger sample size.

Conclusions: There was no statistical difference between asth-
matic child patients and controls in MDR1 gene polymorphism.
However, homozygous polymorphism was found more in severe
asthmatic group than mild and moderate persistent groups.
This difference was not different at moderate and mild per-
sistent groups as compare to control group. So, it may be said
that the difference resulted from severe asthmatic patients.
And this information helps us to rank the patients in terms of
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asthma by looking MDR1 gene when the patient was diagnosed
as asthma. Hence, it can be concluded that treatment of pa-
tients, especially with crucial degree may begin earlier and its
long-term pursuance can be made. As a result, protection of the
patient against chronic complications of asthma may be pro-
vided. By doing this, attacks of the patient may be diminished
and overcome easily.
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Effect of Body Mass Index on Endometrial

Thickness in Asymptomatic Postmenopausal Women

Viicut Kitle indeksi-Menopozda Endometrial Patoloji / Body Mass Index-Endometrial Pathology in Menopause
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Ozet

Amag: Asemptomatik postmenopozal kadinlarda viicut kitle indeksi ile endo-
metrial kalinlik arasindaki iligkiyi saptamak. Gereg ve Yontem: Bakirkoy Kadin
ve Cocuk Hastaliklari Egitim Arastirma Hastanesi menopoz poliklinigine bas-
vuran asemptomatik 114 kadin prospektif calismaya dahil edildi. Transvagi-
nal ultrasonografi ile yapilan élciimde endometrial kalinligi = 5mm olan 30
kadin calisma grubu, <5 mm olan 84 kadin kontrol grubu olarak alinip viicut
kitle indeksinin endometrial kalinliga etkisi arastirildi. Calisma grubundan Pi-
pelle ile endometrial biopsi alindi. Istatistiksel analizde Student-t test ve Pe-
arson korelasyon analizi kullanildi. Bulgular: Calisma grubunda viicut kitle in-
deksi ve ostrojen seviyesi kontrol grubuna gore istatistiksel olarak anlam-
I olarak yiiksekti (p<0.05, p<0.05). Calisma grubunda ortalama endometri-
um kalinligi 6.76+1.14 mm iken kontrol grubunda 2.83+0.99 mm olarak bu-
lundu (p<0.05). Viicut kitle indeksi ile endometrial kalinlik arasinda pozitif ko-
relasyon saptandi ( p< 0.001). Her iki grup arasinda yas, menopoz siiresi ve
progesteron duzeyleri arasinda istatistiksel olarak anlamh fark bulunamadi
(p>0.05). Tartisma: Asemptomatik obez postmenopozal kadinlar endometri-
al patolojiler agisindan risk tasimaktadirlar. Postmenopozal donemde endo-
metrial patolojiler icin genel tarama 6nerilmese de 6zellikle obez postmeno-
pozal kadinlarin ultrasonografi ile endometrial kalinliginin takibi 6nemlidir.

Anahtar Kelimeler
Postmenopozal Dénem; Viicut Kitle indeksi; Endometrial Kalinlik; Endomet-
rial Patoloji

Abstract

Aim: To investigate the correlation between body mass index and endometri-
al thickness in asymptomatic postmenopausal women. Material and Method:
This prospective cohort study was conducted on 114 postmenopausal wom-
en who followed at Bakirkoy Woman and Child Disease Research and Edu-
cational Hospital. The study group composed of 30 postmenopausal women
endometrial thickness = 5mm and control group composed of 84 postmeno-
pausal women with endometrial thickness < 5mm. The groups were analyzed
according to body mass index. The endometrial biopsy was performed from
the study group by Pipelle endometrial sampler. The results were compared
by using Student-t test and Pearson correlation analysis. Results: In the study
group body mass index and estrodiol levels were significantly higher than the
control group (p<0.05, p<0.05). The mean thickness of the endometrium was
6.76 + 1.14 mm in the study group and 2.83+0.99 mm in the control group
(p<0.05). There was a positive correlation between body mass index and en-
dometrial thickness (p<0.001). There was no significant difference between
two groups as to age, menopause time, estrodiol and progesteron levels.
Discussion: Asymptomatic obese postmenopausal women have a high risk
of developing endometrial pathologies. Although screening for endometrial
pathology is not recommended for the general population, for high-risk popu-
lations like obese postmenopausal women, it may be important.
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Postmenopausal Period; Body Mass Index; Endometrial Thickness; Endome-
trial Pathology
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Introduction

Clinically, menopause is defined as the absence of menstrual
period for at least 12 months [1]. In this period especially some
complications observed more frequently than normal: osteopo-
rosis, cardiovascular disease, endometrial hyperplasia (EH) and
endometrial cancer (EC). The prevention of all these complica-
tions may provide a high quality of life.

Obesity is an increasing problem in the world. In Turkey nearly
half of the women (44.2%) are determined as obese. It was in-
formed that the prevalence in women older than 50 years were
significantly increased (50.2%) [2]. In postmenopausal women,
adipose tissue is the dominant source of estrogen; increased
adipose tissue in obese postmenopausal women leads to in-
creased estrogen [3]. It is clear that progesteron levels decrease
in menopausal status. Decrease in progesteron is caused high
levels of unopposed estrogen which is a risk factor for EH and
EC [4].

Obesity is a risk factor for EH. The main problem about EH is
progression risk of EC. The risk of progression depends on the
histological diagnosis of EH. The risk is lower for women with
complex EH (3%) compared with cytological atypia (8-29%) [5].
There is currently no routine screening test for EH or EC. Trans-
vaginal sonography (TVUS) is routinely performed in postmeno-
pausal women. Thickness of the endometrium that is measured
by TVUS in postmenopausal woman may be an indicator of pa-
thology. But in postmenopausal women without vaginal bleed-
ing, the threshold separating normal from abnormally thickened
endometrium is not known [6]. Currently in the United Kingdom
(UK) an endometrial thickness (ET) over 5 mm requires further
investigation by hysteroscopy and endometrial biopsy due to
the risk of EC. It is thought that by using a cut-off of 5 mm, the
majority of cases of both EH and EC can be further diagnosed
and investigated [7].

In this study we aimed to investigate the correlation between
BMI and ET and definition of the cut-off value of ET in asymp-
tomatic postmenapousal women.

Material and Method

This prospective cohort study was conducted on 114 women
who followed at Bakirkoy Woman and Child Disease Research
and Educational Hospital between 1stMarch- 31st November
2001. The women subject to this study were asymptomatic,
had no menstruel bleeding at least for one year and had no
pathology on cervical smear. The exclusion criteria were having
any malignancy or endometriosis, using hormone replacement
therapy, having chemotherapy or radiotherapy before.

The demographic and clinical data were noted: gravidity, parity,
weight, height, hypertension, diabetes mellitus, time of meno-
pause, smoking and alcohol use, family history of cancer. Estro-
diol (E2), progesteron, follicle stimulating hormone (FSH) and
luteinizing hormone (LH) were evaluated from the venous blood
sample at 8-10 a.m. by radioimmunassay technique. Body mass
index (BMI) was calculated using the weight (in kg) divided by
the square of the height (in meters) (BMI = weight (kg) / height?
(m?) ). The World Health Organization (WHO) classification was
used for BMI. WHO defines normal body weight as a BMI of 18
to 25, overweight as a BMI of 25 to 30, obesity as a BMI of >
30, and morbid obesity as a BMI of = 40 [8].

Ultrasonographic examination of all women were evaluated by
the same doctor. TVUS was performed for the evaluation of ET.
The ET was measured on the longitudinal axis of uterus. The
measurement was performed between the echogenic part of
endometrial-myometrial conjuction.

The women were divided in two groups according to ET: study
group that ET was = 5mm (number = 30) and control group
that ET was < 5mm (number=84). The endometrial biopsy was
performed on the study group by Pipelle endometrial sampler.
According to the objectives of the study, the collected data was
analyzed by using appropriate statistical tests. Continuous vari-
ables with normal distribution were presented as mean + SD.
Student-t test was performed for the comparison of groups for
ET and p<0.05 was performed for statistically significance. For
all cases Pearson correlation analysis was performed.

Results

There were 114 asymptomatic postmenopausal women in our
study. No patients departed from the study and there was no
vaginal bleeding or malignancy during the study.

Table 1 shows the characteristics of women in our study. There
was no significant difference between the groups with regard
to age, parity, menapouse time. We performed Pipelle biopsy
from all the patients in group 1. The results of histopathology
are shown on Table 2. There was no malignancy on the histo-
pathologic reports.

Table 1. Characteristics of women in study group (n=30) and control group
(n=84)

Study group Control group

(N=30) (N=84)

Mean+Std. Dev.  MeantStd. Dev.  p value
Age (year) 51+ 3.7 51+ 4.7 >0.05
Menopause time (year) 3.43+2.66 3.93+ 3.36 >0.05
BMI " (kg/m2) 33.84+5.12 30.65+5.35 <0.05
Parity 3.53+ 1.81 3.06+1.83 >0.05
Endometrial thickness (mm)  6.76+ 1.14 2.83+0.99 <0.05
Estrodiol (pg/ml) 61.89+96.01 27.06+54.76 <0.05
Progesteron(ng/ml) 0.34+ 0.22 0.31+0.21 >0.05
FSH 2 (U/L) 50.46+19.06 63.91+26.44 <0.05
LH 3 (U/L) 22.75+5.8 29.94+11.41 <0.05

"Body Mass Index; 2 Follicle stimulating hormone; * Luteinizing hormone

Table 2. Endometrial thickness and biopsy results

Histopathology Number (%) Mean endome- Mean BMI
trial thickness
(mm)
(kg/m2)
Insufficient material 2 (6.7) 5.6 26.47
Proliferative endometrium 8(26.7) 6.3 36.58
Secretuar endometrium 6 (20) 7.03 31,56
Simple cystic hyperplasia 6 (20) 7.3 35.01
Polypoid formation 3(10) 7.8 35.68
Mucinous material 3(10) 6.1 30.47
Atypic glandular hyperplasia 2 (6.7) 7.4 33.22

In study group, BMI and E2 levels were significantly higher than
control group ( p<0.001, p<0.05) (Table 3). There was no dif-
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ference between two groups according to progesteron levels.
FSH and LH levels were significantly higher in control group
( p<0.05, p<0.05) but there was no correlation between these
hormons and ET (p = 0.15 for study group and p = 0.22 for
control group). The mean thickness of the endometrium was
6.76+1.14 mm in the study group and 2.83+0.99 mm in the con-
trol group (p<0.05). There was a positive correlation between
BMI and ET (p<0.001) (Table 4).

Table 3. Body mass index in groups

BMI T (kg/m2) >30(N/%) <30(N/%) p value
Group 1 24 (80) 6 (20) <0.001
Group 2 47 (55.95) 37 (44.05)

"Body Mass Index

Table 4. Endometrial histopathology and BMI in study group

Number of patients (%) 11(36.7) 19 (63.3) p value
BMI " (kg/m2) 35.12 29.5 <0.001
Endometrial histopathology ~ Positive Negative

"Body Mass Index

Discussion

The rate of obesity is increasing worldwide. Obesity causes not
only cardiovascular problems but also multiple problems in ev-
ery part of the body. Furthermore it is a major risk factor for
EH. The overall peak incidence of EH in women between 50-54
years has been estimated at 386/100.000. Cumulative 20-year
progression risk among women who remain at risk for at least
one year is less than 5% for nonatypical EH but is 28% for
atypical EH [9].

Although the relationship between obesity and EH is robust,
underlying mechanisms are not well defined. Obesity adversely
affects insulin homeostasis [10]. Hyperinsulinemia has several
different adverse effects: It is associated with EH, it might be a
key factor that triggers and promotes endometrial hyperplastic
lesions. Insulin also induces androgen synthesis by ovaries and
adrenals, providing substrate for adipose tissue conversion to
estrogen. Especially aromatase activity in increased adipose
tissue will cause the secretion of excess estrone which is not
opposed by progesteron [11]. Arikan et al. reported a decrease
in sex hormone binding globulin (SHBG) as the BMI increases
[12]. Insulin and decrease in SHBG associated with obesity
cause to increase bioavailability of systemic steroid hormones
[13].

Adipose tissue is responsible for the synthesis and secretion
of several polypeptide growth factors and cytokines, known
as adipokines. Two of these adipokines, leptin and adiponec-
tin, are taken roles in energy homeostasis, and are implicated
as mediators of the effects of obesity on cancer development.
Leptin levels are positively correlated with white adipose tissue
mass and are therefore increased in obesity. Leptin plays role in
hormone-dependent neoplasms by activating aromatase [14].
Leptin appears to participate in proliferative processes of the
endometrium [15]. Balbi et al. reported that increased leptin
levels participated the proliferative processes of the endome-
trium depending on BMI. In this study they showed that mean
leptin concentration in serum was higher in patients who had
EH than in controls (p<0.005) and the leptin levels depended on

BMI [16]. Adiponectin levels are negatively correlated with body
fat and BMI. Adiponectin functions as an insulin sensitizer, and
low serum adiponectin reversely correlates with insulin resis-
tance [17]. Moreover, adiponectin can inhibit cell proliferation,
invasiveness and angiogenesis in vitro by suppression of estro-
gen receptor a and vascular endothelium growth factor [18].
Linkov et al. demonstrated decreased EH and decreased B-cell
infiltration with surgically induced weight loss [19]. These data
showed the relationship between obesity and EH, and impli-
cated tissue inflammation in obesity-related EH. Furthermore,
these data suggest that surgically induced weight loss reverses
EH.

There are several studies about the relationship betwen obe-
sity and ET in the literature. Epplein et al. compared nonobese
women to obese women (BMI > 30 kg/m?) and showed nearly
quadruple increase in the incidence of EH with atypia. They
also showed women with BMI >40 kg/m? were at 13 times more
risk of EH with atypia and 23 times more risk of EH without
atypia [20]. Although age, weight and BMI showed a significant
positive correlation with ET. Barboza et al. and Warming et al.
showed a positive and significant correlation between increase
in ET and BMI, demonstrating the influence of obesity on ET
[21, 22].
BMI was not a risk factor for endometrial thickning in Japa-
nese women. In this study ET in obese ( BMI >25 kg/m?) and
nonobese women (BMI <25 kg/m?) were 2.2 mm and 1.5 mm,
respectively and there was no significant difference (p=0.27)
[23]. Our results showed that BMI was significantly higher than
control group (p<0.05) and there was a positive correlation be-
tween BMI and ET (p<0.001). After the histopathological evalu-
ation two atypic glanduler hyperplasia were reported in our
study. The mean ET of these women were 7.4 mm and their
BMI were significantly higher than in control group (p<0.05).
Total abdominal hysterectomy and bilateral oophorectomy with
frozen section were performed for these patients. There was
no malignancy on the final pathology. The other endometrial
pathologies assosiated with obesity and ET in our study group
were polypoid formation, simple cystic hyperplasia and atypic
glandular hyperplasia including 11 (36.7%) women.

In our study we found that asymptomatic, obese postmeno-

On the other hand, Nakamura et al. concluded that

pausal women had a higher risk of developing endometrial pa-
thology including hyperplasia, polipoid formation. In this cur-
rent study also the pathology of proliferative endometrium was
found 26.7%. In asymptomatic postmenopausal women the
cut-off values of ET for EH are unclear [6, 24]. According to
our results we suggest screening for endometrial pathologies
in obese postmenopausal women that ET is measured = 5 mm.
One of the strong characteristics of this study is its prospec-
tive design, which allowed standardization of the type of mea-
surement or evaluation. Furthermore design of study according
to ET and the analysis of BMI effects on ET were makes the
study stronger. The number of the patients and the absence
of endometrial biopsy from control group were the limitation
of our study. But the cut-off value of ET = 5mm was our strict
criteria for endometrial biopsy. If we would compose the groups
according to intra-uterine pathologies at the first phase of the
study, perhaps, the affects of BMI would be much more reliable.
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Ozet

Amag: Bu calismanin amaci, yikama sonrasi ileri hareketli sperm sayisina
gore infertil erkeklerin klinik ve laboratuvar &ézelliklerini karsilastirmak ve se-
rum D vitamini (VD) diizeyleri ve semen parametreleri arasinda bir iliski olup
olmadigini degerlendirmektir. Gere¢ ve Yontem: Toplam 198 infertil erkek
bu kesitsel calismaya dahil edildi. Calisma popiilasyonu temel olarak yikama
sonrasi toplam ileri hareketli sperm sayisina (TIHSS) gére 5 milyon / ml'den
az (calisma grubu) ve 5 milyon / ml veya daha fazla (kontrol grubu) olarak iki
gruba ayrildi. Her bir hasta icin kaydedilen ana parametreler; yas, VKI (viicut
kitle indeksi), infertilite tipi, infertilite stresi, 6nceki ameliyat, hastalik, siga-
ra, ila¢ kullanimi ve serum 250HVD3, toplam kalsiyum (Ka) ve testosteron
(TT) diizeyleri, gonadotropinler, ve semen parametreleriydi. Bulgular: Grup-
lar arasinda yas, VKI, infertilite tipi, infertilite siiresi, 6nceki operasyon, has-
talik, sigara, ila¢ kullanimi, TT ve 250HVD3 agisindan istatistiksel olarak an-
lamli farklilik yoktu. Serum gonadotropin diizeyleri calisma grubunda anlam-
It olarak dustk bulundu (p <0.001). Tim grupta ortalama 250HVD3 diizeyi
21,0 + 7,2 ng / ml idi ve ¢alisma grubunda VD ile yikama 6ncesi / sonrasi top-
lam sperm sayisi arasinda pozitif bir korelasyon vardi (sirasiyla, p = 0,036, p
= 0,034). Serum Ka seviyesi yine bu grupta anlaml olarak daha diistikti (p =
0,012). Tartigma: D vitamini yetersizligi infertil erkeklerde yaygindi. VD ve Ka
destegi yikama sonrasi TIHSS 5 milyondan / ml'den az, VD ve Ka eksikligi gos-
terilmis infertil erkekler icin uygun tedavi olabilir. Bu konuda iyi tasarlanmis
ve biyiik serili ileri prospektif kontrollii calismalara ihtiyag vardir.

Anahtar Kelimeler
Kalsiyum; Erkek infertilitesi; Semen Parametreleri; D Vitamini

Abstract

Aim: The purpose of this study was to compare clinical and laboratory
characteristics of infertile males according to their postwash progressively
motile sperm count and to evaluate whether there was a relationship be-
tween serum vitamin D (VD) levels and semen parameters. Material and
Method: A total of 198 infertile men were included in this cross-sectional
study. Study population was mainly divided into two groups according to
post wash total progressively motile sperm count (TPMSC) as less than
5 million/ml (study group) and equal or greater than 5 million/ml (control
group). The main parameters recorded for each patient were; age, BMI (body
mass index), infertility type, infertility duration, previous operation, history of
disease, smoking, drug usage and serum levels of 250HVD3, total calcium
(Ca) and testosterone (TT), gonadotropins, and semen parameters. Results:
There were no statistically significant differences between groups in terms
of age, BMI, infertility type, infertility duration, and previous operation, his-
tory of disease, smoking, drug usage, TT, and 250HVD3 levels. Serum levels
of gonadotropins were significantly lower in the study group (p<0.001). The
mean 250HVD3 level was 21.0+7.2 ng/ml in the total group and there was a
positive correlation between VD and pre/post wash sperm count in the study
group (p=0.036, p=0.034, respectively). Serum Ca level was also significantly
lower in this group (p=0.012). Discussion: Vitamin D insufficiency was com-
mon among the infertile men. VD and Ca supplementation may be appropri-
ate treatment for infertile males with documented VD and Ca deficiency,
whose post wash TPMSC lesser than 5 million/mL. Further well designed and
large series prospective controlled studies are needed on this issue.
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Introduction

Infertility is defined as the failure to conceive after one year of
unprotected intercourse with the same partner [1]. Male factor
is one of the most frequent causes of infertility (40-50%) [2].
Many infertile men are experiencing low total sperm count or
different semen abnormalities such as low sperm motility and
impaired sperm function, thus resulting in inability to fertilize
an oocyte in the absence of a specific underlying etiologic fac-
tor [3]. Different cellular abnormalities were defined which re-
duce semen parameters at molecular and biochemical levels [4].
VD is primarily involved in metabolism of calcium-phosphorus
and regulates bone mineralization. It is a fat soluble vitamin
and provides intestinal absorption of these minerals, and also
is regarded as a steroid hormone. The main source is sunlight
induced synthesis in the skin. Cholesterol is converted into cho-
lecalciferol (inactive VD3) by ultraviolet-B rays in this processes
and it is hyroxylated by hepatic 25-hydroxylase subsequently
and renal Talpha-hydroxylase to form 1,25(0H)2VD3 (active
VD3-calcitriol). A small amount of circulating VD is supplied by
diet or food supplements.

Recent human and animal studies have shown that VD is im-
portant for both male and female reproductive functions, and
VD receptor and metabolizing enzymes are expressed in male
genital tract and germ cells [4, 5]. Expression of a VD inactivat-
ing enzyme in spermatozoa distinguishes normal and infertile
men with a high specificity and suggested as a marker for both
semen quality and VD responsiveness [6].

There is no consensus on definitive reference value for an op-
timal serum VD levels, yet. However, VD deficiency is consid-
ered as a 250HVitD3 below 20 ng/ml and VD insufficiency as
a 250HVitD3 of 21-29 ng/ml. When the serum levels of VD is
higher than 30 ng/mL generally accepted as sufficient [7]. In
this study we aimed to evaluate serum VD levels of infertile
males and to determine whether there is an association with
semen parameters.

Material and Method

This cross-sectional observational study was conducted at the
Zekai Tahir Burak Women's Health Education and Research
Hospital, Ankara, Turkey, which is a referral medical center lo-
cated in the middle region of Turkey. A total of 198 infertile men
were recruited from infertility and andrology outpatient clinics
between September 2013 and November 2013, after receiv-
ing approval of the hospital’s local ethics committee. Informed
consent was obtained from the each participant. The study was
carried out during autumn time in Ankara (Longitude: 40° 4’ N,
Latitude: 32° 34’ E, Altitude: 891 m, the average temperature is
7-18.7 °C). The weather was rainy about 6 days of each month
during the study period. Also 6 hours per day was sunny during
the study period.

Semen sample and blood sample were taken on the same day.
The exclusion criteria are anabolic steroid intake, some supple-
mentation of VD, obstructive azoospermia and other causes
of infertility except for male factor and unexplained infertility.
Whenever the semen parameters were compatible with azo-
ospermia or oligozoospermia, it was accepted as male factor
infertility. Unexplained infertility was defined after excluding
common causes of infertility using standard fertility investiga-

tions, which include semen analysis, assessment of ovulation,
and tubal patency test. Men whose wives had previously no
pregnancy were regarded as primary infertile; if pregnancy oc-
curs at least once it was considered as secondary infertility. The
data obtained from patients were age, BMI (body mass index),
infertility type, and duration of infertility, previous operation,
history of disease, smoking, drug usage and obstetrical history
of their partners. The cohort was mainly divided into study and
control groups according to postwash total progressively motile
sperm count (TPMSC) that a value of less than 5 million/ml (n:
93) constituted the study group and a value of greater than 5
million/ml (n: 105) constituted the control group.

All of the patients were asked to respect a period of sexual
abstinence for 3-5 days. Semen samples were obtained from
the patients by masturbation in a private room nearby the labo-
ratory. After liquefaction for 30 minutes at room temperature,
the collected semen specimens (pre-washed) were assessed for
conventional semen parameters including sperm concentration
and sperm motility by the computer-assisted semen analyzer.
The rest of the semen was processed using standard swim up
method with a sperm preparation media (Ferticult Flushing me-
diumTM, FertiProNV, Beernem, Belgium). Post wash analysis
was again performed by the computer-assisted semen ana-
lyzer. Sperm analysis was performed by the same andrology
laboratory technician according to a quality control program.
Blood samples were taken after a minimum of 8 hours fast-
ing. Ten mL of venous blood was drawn from each participant
and they were evaluated for some hormonal and biochemical
parameters including total testosterone (TT), luteinizing hor-
mone (LH), follicle stimulating hormone (FSH), calcium (Ca)
and 250HVitD3. Serum levels of 250HVitD3 were measured by
using an ELISA Kit; Immunodiagnostic AG, Germany. All blood
samples were analyzed at laboratory of hormone and biochem-
istry of our hospital. The intra-assay and inter-assay coeffi-
cients of variation were 8.9% and 10.6% for serum 250HVitD3.
Statistical analysis

Statistical Package for the Social Sciences version 15.0 (SPSS
Inc., Chicago, IL, USA) was used for statistical analysis. Statisti-
cal significance was set at p<0.05. Means and standard devia-
tions for quantitative data and numbers and percents for quali-
tative data were computed. Independent-samples t test was
used to compare unadjusted means of VD between groups. Non
parametric variables between groups were compared through
Mann-Whitney U test. Pearson correlation test was used for as-
sessing the associations between VD and other parameters.

Results

The mean age of patients was 30.8+5.4 years, mean 250H-
VitD3 level was 21.0+7.2 ng/mL and mean BMI was 25.8+3.6
kg/m2 in this study. The men in this sample was mainly divided
into two groups, the study (n:93) and the control (n:105) group,
according to postwash TPMSC as<5 million/ml and =5 million/
ml. There was no statistically significant difference between
two groups in terms of age, BMI, VD, TT and infertility duration
(p>0.05). However, there was a statistically significant differ-
ence according to FSH, LH and semen parameters (p<0.001).
And Ca levels were statistically significantly lower in the study
group (p<0.05). The clinical characteristics and laboratory pa-
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Table 1. The clinical characteristics and laboratory parameters of the infertile
males and comparison of study and control groups.

Table 3. Correlation analysis between Vitamin D levels and other clinical and
laboratory parameters.

Total group  Study Group  Control Group P value Total group Study Group Control Group
(n:198) (<5 m/mL) (=5m/mL) (n:198) (<5 m/mL) (=5m/mL)
(n: 93) (n: 105) (n: 93) (n: 105)

Age (years) 30.8+5.4 30.845.3 30.845.5 0.935 Vitamin D
Infertility duration 4.4+4.0 4.7+38 4.1+41 0.298 r p r p r p
(years) Age 0137 0054 -0321 0002 00297 0.764
Semen volume (cc) 2.5+1.4 2.2+1.5 2.8+1.2 0.002 Spouse age 20128 0072 -0304 0003 00134 0892
Total sperm count 101.3+126.1 20.5+25.1 172.8+136.2 <0.001 Infertility duration 20165 0020 -0231 0026 -0116 0239
(million) . . . X . .

Infertility t -0.16 0.022 -0.19 0.061 -0.1 0.169
Sperm concentra- 361388  7.4+8.7 61.6+37.4 <0.001 nrertiity type 3 > 35
tion (million/mL) Testosterone 0.164 0.021 0.167 0.110 0.162 0.099
Progressively mo- 22.5+18.4 5.0+7.3 38.0+8.9 <0.001 Calcium -0.041 0564 -0.116 0269 0062 0532
tility (%) Semen volume 0011 0877 00342 0745 0010 0919
Non-progressive 10.2¢7.3 82:88 11.9:53 <0.001 Total sperm count 0061 0392 0217 0036 -0099 0316
motile (%)

Postwash sperm count -0.074 0299 0.221 0.034 -0.117 0236
Kruger (%) 4.4+3.5 1.5£1.4 6.9+2.7 <0.001

TPMSC -0.086 0226 0.136 0.194 -0.118 0.232
FSH (1U/mL) 6.8+8.7 10.2+£11.5 3.7+2.2 <0.001

BMI -0.172 0016 -0204 0.050 -0.151 0.124
LH (IU/mL) 5.5+¢5.2 7.3+6.9 3.8+1.9 <0.001

r: correlation coefficient, P<0.05 is considered statistically significant.
TT (ng/dL) 44421705 446.1:194.9 442.6+146.3 0.884
Total Ca (mg/mL) 9.7+0.5 9.6+0.5 9.8+0.4 0.012
BMI (kg/m2) 25.8+3.6 26.3+4.0 254432 0.096 Discussion
Vitamin D (ng/mL) ~ 21.0+7.2 21.4+7.5 20.7+6.9 0.464 The main finding of this cross sectional study was that VD posi-

FSH: Follicle stimulating hormone, LH: Luteinizing hormone, TT: Total testoster-
one, BMI: Body mass index, Ca: calcium. Data are presented as meantstandard
deviation. P<0.05 is considered statistically significant.

rameters of study population have been summarized in TableT.
The half of the patients was current smokers. Primary infer-
tility (89.9%) is more common among the patients. The mean
250HVitD3 level was significantly lower in secondary infertile

Table 2. Comparison of Vitamin D levels according to different variables in the
total group.

n (%) Vitamin D levels p
(Mean+SD)
Infertility type
Primary 178 (89.9) 21.4+7.2
0.022
Secondary 20(10.1) 17.5+6.1
Liquefaction
Normal 178 (89.9) 20.8+7.1
0.283
Abnormal 20(10.1) 22.7+7.6
Leucospemia
(+) 28 (14.1) 21.7+6.5
0.587
(-) 170 (85.9) 20.9+7.3
Smoker 99 (50) 21.0+6.7
0.901
Non smoker 99 (50) 21.1+7.7

SD:standard deviation. P<0.05 is considered statistically significant.

males (p:0.022) (Table2). Correlation analysis showed that there
was a negative correlation between VD levels and BMI (r:-0.172;
p:0.016), a significant negative correlation between TT levels
and BMI (r:-0.332;p<0.001) and a positive correlation between
VD and TT (r:164, p:0.021) in the total group. There was no sta-
tistically significant correlation between VD and serum Ca lev-
els (p>0.05). There was a negative correlation between VD and
age (p:0.002), and there was a positive correlation between VD
and pre and postwash sperm concentration in the study group
(p<0.05) (Table 3).

tively correlated with pre and postwash sperm concentration
in infertile men whose postwash TPMSC lesser than 5 million/
mL. And also serum Ca levels were statistically significantly
lower in this group of men than those whose postwash TPMSC
equal to or greater than 5 million/mL. In the present study we
divided the cohort into two groups according to the postwash
progressively motile sperm count as<5 million/ml and =5 mil-
lion/ml. Because, Van Weert et al. [8] designed a meta-analysis
to assess the performance and clinical value of the postwash
total motile sperm count to predict intrauterine insemination
outcome. According to this study, a cut off value of 5 million/
mL of the postwash motile sperm count achieved the highest
sensitivity and specificity for pregnancy rate.

In a population based observational study mean 250HVitD3
level was found 37.4+14.0 ng/mL in white men who were se-
lected from general population [9].
tries have shown that blood VD levels vary by season and that
the prevalence of VD deficiency was higher during winter [10].
Nanri et al. [11] observed a high prevalence of VD deficiency in
a Japanese working population in late autumn. There are only
few studies conducted on the VD status of adults in Turkey. In a
study carried out in the noncoastal areas of the Aegean region
during winter time, it was reported that the mean 250HVitD3
was 20.70+15.50 ng/mL in male participants [12]. Our study
season was consistent with mid autumn season; the second
season was seen as the lowest levels of VD.

Studies in western coun-

VD levels were significantly lower in secondary infertile males
than primary infertile males in our study. There is no data about
infertility type and VD relationship in the literature. However,
VD level was significantly negatively correlated with age in the
study group. This relationship between infertility type and VD
may be due to this correlation. Because, the mean age of men
with primary infertile was lower than those with secondary in-
fertile. Smoking has a negative impact on semen parameters
[13]. Although there was no relationship between smoking and
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VD, smoking was very common (%50) in this cohort. Leuko-
spermia is physiologic and improves semen quality in lesser
than 108 cells/mL, but above 108 cells/mL commonly indicates
a prostatic infection. Rodin et al. found that leukospermia did
not correlate with semen parameters and it was a poor marker
for impaired semen quality [14]. In this study, we did not find
an association between vitamin D levels and leukocytospermia.
It was suggested that there might be a significant relationship
between VD and human fertility [15]. In different animal and
human studies, VD receptor and VD metabolizing enzymes were
shown in male genital tract and germ cells at different stage of
spermatogenesis [6, 16]. These studies make us think that VD
has an important role in spermatogenesis. In addition, a group
of researchers revealed that VD deficiency reduced fertility
rates of male rats [17] and this effect could be compensated
by Ca replacement lonely [18]. We found that serum total Ca
levels were statistically significantly lower in the study group
than the control group. The mean VD levels were also lower
than the defined reference levels. This result is compatible with
the literature when we looked from the perspective of VD’s role
in reproductive functions.

Bloomberg and colleagues showed that there was a positive
correlation between VD levels and sperm morphology and mo-
tility [19]. They suggested that VD receptor activation via VD
increased intracellular calcium by releasing Ca from intracel-
lular Ca storage in the neck of spermatozoa and induced sperm
motility and acrosome reaction in an in vitro study. In another
study found out that there was an association between higher
VD levels and lower median total sperm count and percentage
of normal sperm morphology [20]. But this tendency got lost in
the multivariate model adjusting for confounding factors. And
they concluded that low VD is not a risk factor for poor semen
quality in young healthy men. In our research the total study
group consisted of only infertile males and they frequently had
poor semen parameters due to male factor. We found that this
group of men had VD insufficiency. Although we stratified them
according to different semen parameters, statistically signifi-
cant results were not found between these groups. We only de-
tected a positive correlation between VD and sperm concentra-
tion in the total group.

Hammoud et al. [21] showed that serum 250HVitD3 levels at
high (>50ng/mL) and low (<20ng/mL) levels can be negatively
associated with semen parameters. In addition they found a
negative association between serum VD levels and BMI in their
study. We also found a negative correlation between VD and
BMI. Their study population was selected from general popula-
tion and there is no data about their history of fertility. But we
can conclude that VD levels are low and sperm parameters are
poor in all infertile males according to our study.

In a population based study of middle aged and older men VD
was found positively correlated with total and free T [22]. As
in their study, we also found that VD was positively correlated
with TT. Svartberg et al. [23] reported a bimodal seasonal varia-
tion in TT levels and a significant peak between October and
November and a rare in June. In different studies considering
regulatory role of VD on calcium metabolism, frequently bone
mineral densitometry was also studied with sperm parameters.
Yang et al. [24] suggested that infertile men have lower tes-

tosterone and bone mineral densitometry (BMD) than fertile
men. VD and testosterone were both associated with low BMD
and low sperm quality in infertile men. VD has been studied in
different patient groups and different communities’ until now.
Therefore different levels of VD were found in those studies. In
this study, we found that VD insufficiency was common among
the infertile males.

This study focuses on the relationship between vitamin D and
sperm parameters is one of the first studies. The strengths of
our study are the number of patients and high quality standards
of the andrology laboratory. The limitations are its cross-sec-
tional design, the lack of control group consisting of fertile men,
and the lack of knowledge of the ethnicity and socioeconomic
status of the patients. Another limitation of the current study is
that kits for 250HVitD3 have large variation.

In conclusion, although we cannot rule out whether VD insuf-
ficiency is highly prevalent in the general Turkish population, VD
insufficiency was common among the infertile males. VD and Ca
supplementation may be appropriate treatment for azoosper-
mic and severe oligoastenoteratospermic infertile males with
documented VD and Ca deficiency. Further well designed and
large series prospective controlled studies are needed on this
issue.
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Ozet

Amag: Ovulasyon indiiksiyonu/intrauterin inseminasyon (OI/IUl) siklus basa-
risinda kayginin etkisini arastirmayi amacladik. Gereg ve Yontem: Aciklana-
mayan infertilite nedeniyle rekombinant folikil stimule edici hormon ile bi-
rinci OI/IUl tedavisi uygulanan 150 infertil ¢ift bu prospektif calismaya dahil
edildi. Tedavi sonucuna goére katilimcilar gebelik var ya da gebelik yok diye iki
gruba ayrildilar. iki farkli durumdaki kaygi derecelerini 6lcmek icin tim kadin-
lara Durumluluk ve Siirekli Kaygi Olcegi Anketi (State-Trait Anxiety Inventory
Scale) uygulandi: 1) menstruel siklusun g¢iincii giiniinde ovulasyon indiiksiyo-
nuna baslamadan hemen 6nce stirekli kaygi dereceleri dlciildii. 2) inseminas-
yon giinti islemden 6nce durumluluk kaygi dereceleri iilciildii. Coklu regeres-
yon analizi ile degisik faktorlerin OI/IUl sonuglari lizerine etkileri degerlendi-
rildi. Bulgular: inseminasyon sikluslari sonrasinda 22 (14.7%) kadin gebe kal-
di. Durumluluk kaygi, OI/1UI sonrasi klinik gebelik oranlarini olumsuz etkiler-
ken, stirekli kaygi inseminasyon sonuglarini etkilemedi. Coklu regeresyon ana-
lizinde kadin yasi, menstruel siklusun 3. giintindeki antral folikil sayisi, hCG
uygulamasindan 6nceki =16 mm folikil sayisi ve durumluluk kaygi derecesi,
OI/IUl sonrasi klinik gebelik sonuclari icin etkili faktorler olarak bulundu. Tar-
tisma: Bu calisma durumluluk kayginin OI/1Ul siklus basarisina etki edebilece-
gini gostermistir. Bu yiizden bu tiir tedavi protokolleri ile birlikte gerekli da-
nismanlik hastalara verilmelidir.
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Abstract

Aim: To evaluate the effect of anxiety on the success of ovulation induc-
tion/intrauterine insemination (OI/IUl) cycle. Material and Method: 150 un-
explained infertile couples underwent first Ol/IUI cycle with recombinant fol-
licle stimulating hormone were enrolled in this prospective study. They were
cathegorized, based on their intrauterine insemination results to positive and
negative pregnancy groups. All of the women were asked to fill out State-
Trait Anxiety Inventory Scale to measure the different type of anxiety levels
at two times: 1) On the third day of menstruel cycle, before starting the Ol,
trait anxiety scores were calculated 2) On the insemination day, state anxiety
scores were calculated prior to procedure. The effect of various contributing
factors on Ol/IUl outcomes were evaluated with multivariate logistic regres-
sion analysis. Results: After IUI cycles, 22 women (14.7%) became pregnant.
State anxiety levels were inversely effective on clinical pregnancy rates of Ol/
1Ul cycles. However, trait anxiety did not influenced the Ul success. In logistic
regression model including covariates, it was found that woman’s age, antral
follicle count on the third day of menstruel cycle, number of =216 mm follicle
before hCG administration and state anxiety scores were effective factors of
clinical pregnancy rate in OI/IUl cycles. Discussion: This study suggests that
state anxiety may have an effect on success of the OI/IUl cycle. Thus, Ol with
1UI treatment protocols should consider offering counselling interventions.
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Introduction

A combination of controlled ovulation induction (Ol) with in-
trauterine insemination (IUl) remains an important therapeutic
step in infertility, and is especially appropriate for cases with
mild male factor infertility, anovulation, endometriosis with
at least one patent tube, and unexplained infertility. OI/IUl is
a widely used treatment modality of infertility due to its sim-
plicity, easy management, low cost, and absence of potentially
serious complications [1].

Infertility is a mental stress-inducing condition. This mental
stress, particularly anxiety and depression, may be due to vari-
ous factors, including uncertainty of the cause of infertility, fi-
nancial stress, and pressure from others who know the couple
[2]. And also women receiving medical treatment for infertil-
ity may have some psychiatric disorders with high prevalence.
Chen et al. reported that in women who visited an assisted re-
production clinic for a new course of the treatment, 40.2% had
a psychiatric disorder, with generalized anxiety disorder being
the most frequent diagnosis (23.2%), followed by major depres-
sion (17.0%) [3]. But, it is unclear, whether the psychological
stress and anxiety effect on treatment success and whether in-
terventions to decrease stress and anxiety are beneficial.

The aim of this study is to describe anxiety levels during Ol/IUI
treatment at two time points and to assess if they are effective
on treatment success.

Material and Method

This study was an observational prospective cohort study de-
termining anxiety levels of infertile women undergoing Ol with
IUl treatment at Zekai Tahir Burak Woman’s Health Research
And Education Hospital between January-May 2014. A total of
150 women were recruited for this study who agreed to partici-
pate and signed a written informed consent form. This study
was approved by Ethical Committe of hospital. Study proce-
dures conformed to the Decleration of Helsinki for Medical Re-
search involving Human Subjects. All women participated in the
sudy met the following criteria: age <30 years; normal findings
on hysterosalpingography; regular menstrual cycles with nor-
mal basal serum follicle stimulating hormone (FSH), luteinizing
hormone (LH), prolactin, and thyroid stimulating hormone; and
normal sperm parameters of husbands. Women with any kind of
psychiatric disorder and antipsychotic drug use were exculeded.
The Turkish version of the self-administered Spielberger State-
Trait Anxiety Inventory (STAI) questionnaire form was used to
measure anxiety levels. Its use to assess anxiety status has
been validated [4,5]. The STAI consists of two subscales. State
Anxiety (STAI-S) is a measure of situational anxiety with sub-
jects being asked to respond based on “how you feel right now”.
Trait Anxiety (STAI-T) is a measure of a general tendency to be
anxious with subjects being asked to respond based on “how
you generally feel”. Each subscale consists of 20 items scored
on a four- point Likert-type scale; thus the range of possible
scores on each subscale is 20 (low anxiety) to 80 (high anxiety).
The reliability coefficient (Cronbach’s a), referring to a norma-
tive sample of men and women, is 0.91 for STAI-S and 0.90 for
STAI-T. The test-retest reliability ranges from 0.92 (after 90
min) to 0.75 (after 118 days) for the STAI-T. The participants
filled out STAI-T subscale on the third day of menstrual cycle,

before the start of Ol and STAI-S subscale on the insemination
day immediately before the IUI.

All women in the study were treated by same senior physician
with the same OI/IUI procedures. All Ul cycles were started on
the third day of menstrual cycle, after basal ultrasound exami-
nation and hormonal assay. And all Ol cycles were continued
until ovulation. Recombinant FSH was used for Ol. The starting
dose of FSH was 75-150 IU according to the status of the pa-
tient, including age and hormonal status. All the Ul cycles were
the first attempt using FSH after three times of unsuccessful
IUI treatment with clomiphene citrate. Follicular development
was monitored by vaginal ultrasound and serum estradiol lev-
els, and the dose of FSH was adjusted accordingly every 1-3
days. When at least one follicle with diameter =18mm was ob-
served, 10,000 IU of human chorionic gonadotropin (hCG) was
given to induce ovulation. A single IUl was performed 36 hours
after administration of hCG.

Semen was collected 2 hours prior to the insemination and after
72 hours of abstinence. Swim up method was used for sperm
preparation. Biochemical pregnancy was initially detected 15-
20 days after insemination. Ultrasound was performed at 6
weeks of gestation to confirm fetal viability. Clinical pregnancy
was defined as the presence of a gestational sac confirmed by
ultrasound scanning. Spontaneous abortion was defined as the
loss of a pregnancy before the 12th week.

SPSS 17.0 (SPSS, Inc., Chicago, IL, USA) for Windows software
was used for statistical analysis of the study data. Numeric
variables were stated as mean+standard deviation (SD), and
categorical variables were expressed as number and percent-
age. After descriptive tests, Kolmogorov-Smirnov test was
used to determine the data distributions. Categorical variables
were compared using a x2 test, and continuous variables were
analyzed using Students’ t-test.. The effects of factors corre-
lated with clinical pregnancy rate after OI/IUl treatment were
assessed using a multivariate logistic regression model. The p
values less than 0.05 were considered statistically significant.

Results

Data were collected from 150 primary infertile couples. After
Ol/IUI cycles, 22 women (14.7%) became pregnant. Two of
them resulted with first trimester abortions. Demographic and
baseline characteristics of the couples were shown in Table 1.
The mean age of women and their husbands in clinically posi-
tive pregnancy group were significantly smaller than in nega-
tive pregnancy group (p<0.001 and p=0.001 respectively). No
significant differences were observed between groups with re-
gard to educational levels, employement status, current smok-
ing ratios, duration of infertility, body mass index (BMI), third
day FSH and estradiol levels, semen characteristics, endometri-
al thickness on hCG day, duration of stimulation and total used
gonadotropin dose. Pregnant women, had significantly higher
number of antral follicle count on the third day of menstruel
cycle and higher number of =16 mm-diameter follicle before
hCG administration, compared to non-pregnant ones (p<0.05).
The results demonstrated that pregnant women were not sig-
nificantly different from non-pregnant ones regarding their
mean score for trait anxiety (38.82+3.78 and 37.58+4.25, re-
spectively; p=0.215) . However, mean state anxiety score of
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Table 1. Demographic and baseline characteristics of the couples

Positive pregnancy  Negative pregnancy p*

Table 2. Multivariate logistic regression model to compare odds ratio of
possible effective factors on success of Ol/IUl treatment

(N=22) (N=128) Wald OR 95% Cl for OR  p*
Woman'’s age (years) 22.86+1.49 26.76+4.13 <0.001 Woman'’s age 4.449 1.473 1.028-2.110 0.035
Infertility 2.34:0.70 2.13:0.64 0.178 Infertility duration 0.897 2.332 0.404-13.460  0.344
duration(years) BMI 2632 0625  0354-1.103 0105
BMI( kg/m2) 24.902.02 24.05:2.50 0.148 FSH level 0339 0831  0445-1552 0561
Educational Level Antral follicle count 5348 0460  0238-0.888 0.021
Elementary school 6(27.3) 21016.4) >16mm follicle number 3967 0163  0.027-0.972 0.046
Middle school 6(27.3) 43(336) Husband’s age 0.111 1086  0.669-1.761 0.739
High school 7613 54 (422) STAI-T score 2014 0680  0399-1158  0.156
University 3(136) 10 (78) 0442 STAI-S score 4766 1871 1,025-3.416 0.041
Employed woman 8 (36.4) 57 (44.3) 0475 OR: Odds Ratio; Cl: Confidence Interval; STAI-T: State Trait Anxiety Inventory-
Current smooking 4(18.2) 19 (14.8) 0.688 Trait; STAI-S: State Trait Anxiety Inventory-State; BMI:Body Mass Index, FSH:
FSH level (IUL) 6.0621.35 6.78:2.11 0.129 *Fsili(il(;sitsiTzritiidnegre':iorsr:;t?:ticalIy significant
Estradiol level (pg/ml) 55.50+26.23 52.04+19.62 0.279
Number of antral 7.28+2.98 5.15+1.86 <0.001 treatment range from 33 to 50, reflecting in part the variation
follicle count in mean scores among different countries as well as differences
Husband’s age (year) 27.68+2.75 29.66+2.41 0.001 in population norms [10].
Semen volume (ml) 3.31:0.56 3.17:0.56 0.300 Results obtained from the logistic regression analysis showed
Sperm concentration  63.05+8.69 64.08+6.25 0.523 that state anxiety was effective on pregnancy rate after Ul
(10970 - treatment. In other words, women who achieved pregnancy af-
Sperm m?tlllty ) 23502317 °396:330 0221 ter an Ul cycle had lower anxiety score as measured by STAI-S.
No. of _fomde E16mm)  264:075 1912069 <0001 These findings are consistent with the findings of many previ-
EZ;r?;é%ﬁVEI onheG 5051924580 48056x6096 0079 ous studies [11-14], including invitro fertilization and intracyto-
Endometrial thickness ~ 9.00+1.31 8734118 0341 plasmatic sperm injection treatment outcome. However, some
on hCG day (mm) other studies have reported no association between anxiety
Duration of stimulation  8.91+0.68 8.92:0.54 0.929 and reproductive outcomes [15,16].
(day) The effects of stress and anxiety on infertility development are
(GL;’/rr':l‘;Otmpi” dose 682.05+43.36 701.37£52.22 0111 explained well by hypothalamic-pituitary-adrenal (HPA) axis re-
STALT score 58824378 57582425 0215 Iatéd rtleshanism. Psychologica! factors act‘ivates the HPA a>.(is,
STALS <core 41195547 44842418 0001 which is involved in the excretions of corticotrophic-releasing

Values are given as mean+standard deviation and number(percentage)
STAI-T: State Trait Anxiety Inventory-Trait; STAI-S: State Trait Anxiety
Inventory-State; BMI:Body Mass Index, FSH: Follicle Stimulating Hormone
*p<0.05 is considered statistically significant

pregnant women were significantly lower than of non-pregnant
women (41.19+3.47 and 44.84+4.18, respectively; p<0.001)
(Table 1).

Analysis by logistic regression model showed that woman'’s age,
total number of antral follicule count on the third day of men-
struel cycle, =16mm in diameter follicule number and state anx-
iety level were the independent factors which affect the clinical
pregnancy rate of OI/IUl treatment, significantly (Table 2).

Discussion

IUl is often suggested as a first option treatment for infertile
couples with unexplained infertility [1]. In literature, it is well es-
tablished that using gonadotropins has the best treatment out-
comes in controlled Ol with 1UI [6,7]. In our study, the pregnancy
rate in Ol/IUl cycles with gonadotropins was 14.6%, which was
similar to two meta-analysis results reported by Hughes and
Guzyck et al. [8,9].

We assessed the anxiety levels, as measured by STAI question-
naire at two time points in IUI cycle. We found STAI-Trait levels
of women as 37.64+4.02 on the third day of menstruel cycle
and STAI-State levels as 44.12+4.29 on the IUI day. In published
reports, average STAI scores in women undergoing fertility

hormone, adrenocorticotrophic hormone and cortisol, respec-
tively [17]. The literature suggests the mediation of the HPA
axis on the down-regulation of the hypothalamic-pituitary-
ovarian axis at all levels. The HPA activation in untreated wom-
en inhibits the GnRH pulse generator and consequently inhibits
the secretion of gonadotropins (LH, FSH) and sex steroids [18].
However, in gonadotropin stimulated Ul and IVF, psychologi-
cal effect is unlikely to occur through this pathway because of
administration of gonadotropins exogenously. Thus, the state
anxiety is probably effective in the implantation phase of the
stimulated cycles [19].

In addition, we have also found three more factors that are
statistically effective on pregnancy rate after OI/IUl cycle in our
study. The woman'’s age is one of them, that seems to influence
the outcome inversely. It is generally accepted that the woman'’s
age is the most important factor influencing the likelihood of
pregnancy and female fecundity following to Ul procedure,
namely treatment success decreases as the woman becomes
older [20,21]. Another factor found to be effective total antral
follicle count on the third day of menstruel cycle. Similarly, Er-
dem et al. noted that lower antral follicle count on basal trans-
vaginal ultrasonography was associated with lower clinical
pregnancy and live birth rates in unexplained subfertile couples
who were treated with controlled Ol and Ul [22]. The number of
=16 mm in diameter follicle before hCG administration was the
last one that influenced the OI/IUl success, significantly. Mer-
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viel et al. analyzed 1038 IUl cycles and reported that pregnancy
rates were significantly influenced by the number of follicles
>16mm and the estradiol levels on the day of hCG adminis-
tration and also they found a string link between these two
parameters and the rate of multiple pregnancies [23]. However,
Noujua-Huttunen et al. did not find any link between the number
of follicles and the multiple pregnancy rate, even though they
also noted lower pregnancy rates with a single >16mm follicle
than with three follicles [24].

This study has some limitations. Firstly, the sample size of the
present study is relatively small and the sample of infertile
women is drawn only from one public infertility clinic and not
from many clinics, which may have introduced selection bias
and may not provide to generalize the results to other popula-
tions from reproductive treatment clinics. Although we consid-
ered the effects of many possible confounding variables on the
success of treatment, we did not controll lifestyle factors, such
as caffeine, and alcohol intake and psychosocial factors, such
as partner’s stress and women'’s perception of stigma. Addition-
ally, we did not evaluate anxiety levels at any time points sub-
sequent to IUl procedure. Anxiety status following to procedure
may also be effective on the success of treatment. Morover, we
did not assess biochemical markers such as adrenalin, cortisol.
Therefore, future studies investigating the association between
anxiety and treatment outcomes should include all known as-
pects of anxiety, such as psychosocial aspects, lifestyle aspects,
the autonomic nervous system and the endocrine system.

In conclusion, we demonstrated that state anxiety levels in-
versely influenced OI/IUIl success. Therefore, women with fer-
tility problems enrolling for IUl treatment should be evaluated
for levels of anxiety and should be offered appropriate psy-
chological counseling interventions, because reducing anxiety
levels may be beneficial for IUI treatment outcomes. And also,
younger woman age, greater number of antral follicle count on
the third day of menstruel cycle and greater number of =16mm
follicle before hCG administration was predictive factors for Ol/
IUI cycle success. Clinicians providing Ul for infertile couples
should pay close attention to these factors.
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Ozet

Amag: Benign mediastinal timorler klinikte karsilasilan nadir tiimérlerdendir
ve diger lezyonlara kiyasla bu konuda calismalar daha az yapiimistir. Bu ca-
lismada, benign mediastinal kitlelerin klinik 6zellikleri ve cerrahi tedavi so-
nuglari degerlendirilip, literatir bilgileri ile karsilastirimistir. Gereg ve Yon-
tem: Ocak 1999 ile Aralik 2009 tarihleri arasinda, tek bir gogiis cerrahisi kli-
niginde rezeksiyon yapilan 184 benign mediastinal kitlesi olan olgular ret-
rospektif olarak incelendi. Bulgular: En sik goriilen benign mediastinal lez-
yonlar mediastinal kistler (%29,3), timik lezyonlar (%20,1) ve norojenik tii-
morler (%19) idi. Cocuk hastalar olgularin %10,9’unu olusturuyordu. Lezyon-
larin ¢ogu anterior mediastinal yerlesimliydi. En sik sikayetler nefes darli-
81, goglis agrisi ve oksurik iken, hastalarin %26,1’i asemptomatikti. Olgula-
rin %61,9'una torakotomi uygulandi. Kullanilan diger insizyonlar median ster-
notomi, collar kesi, mediastinoskopi, collar + median sternotomi ve collar +
sag torakotomi idi. Postoperatif komplikasyonlar olgularin %12,5’inde gelis-
ti ve bunlar atelektazi, kanama, yara yeri enfeksiyonu, efiizyon, uzamis hava
kacagi ve myastenia gravis nedeniyle solunum yetmezligiydi. Tartisma: Be-
nign mediastinal kitlesi olan olgularin cogunun basvuru aninda klinik sikayet-
leri vardir ve ¢cogu biyopsideki zorluklar ve inflamasyon nedeniyle kesin tes-
his edilememektedir. Bu calisma, benign mediastinal tiimér rezeksiyonunun
diistik morbidite ve mortalite sonuclari ile basarili bir tani ve tedavi secene-
gi oldugunu gostermektedir.

Anahtar Kelimeler
Benign; Mediastinal Kitle; Mediastinal Kist; Mediastinal Timor; Cerrahi

Abstract

Aim: Benign mediastinal tumors are uncommon lesions encountered in clini-
cal practice, and they have been studied less extensively than other masses.
In this study, the clinical features and surgical treatment results of benign
mediastinal masses are discussed and compared with a literature review.
Material and Method: Between January 1999 and December 2009, 184 pa-
tients with benign mediastinal masses who underwent surgical resection
in a single thoracic surgery department were analyzed retrospectively. Re-
sults: The most common benign mediastinal lesions were mediastinal cysts
(29.3%), thymic lesions (20.1%), and neurogenic tumors (19%). Children
made up 10.9% of the patients. Most of the lesions were located in the ante-
rior mediastinum. While 26.1% of the patients were asymptomatic, the most
frequent complaints were dyspnea, chest pain, and cough. Thoracotomy was
performed in 61.9% of cases. The other incisions used were median ster-
notomy, collar incision, mediastinoscopy, collar + median sternotomy, and
collar + right thoracotomy. Postoperative complications occurred in 12.5%
of the cases and included atelectasis, hemorrhage, wound infection, effu-
sion, extended air leakage, and respiratory failure due to myasthenia gravis.
Discussion: Most of the patients with benign mediastinal lesions had clinical
complaints, and most could not be diagnosed definitively, due to difficulties
with the biopsies and inflammation. This study shows that the resection of
benign mediastinal tumor is a successful diagnosis and treatment choice
that results in low morbidity and mortality rates.
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Introduction

Mediastinal tumors and cysts are derived from structures that
normally reside in the mediastinum or migration of embryonic
tissues. They include various types of tumors and can occur at
all ages. The mediastinum is divided into three regions: anterior,
middle, and posterior. The most common lesions in children are
neurogenic tumors, mostly seen in the posterior mediastinum.
However, thymomas are the most common lesions in adults,
and most are located in the anterior mediastinum.

Presenting symptoms are seen in 60% of patients with all be-
nign and malignant mediastinal masses [1]. The symptoms are
due to compression, invasion, inflammation, rupture of the cyst,
or paraneoplastic syndromes.

While studies regarding mediastinal tumors have included both
malignant and benign lesions, benign mediastinal masses have
been studied less extensively. Some subtypes of benign lesions,
such as retrosternal goiter and pericardial cysts, have been rec-
ommended for followup or medical treatment. Benign medias-
tinal masses should be diagnosed and treated promptly, due to
potential for serious complications and malignant transforma-
tion. In this study, we present the clinical features, preopera-
tive evaluations, and treatment results of patients with benign
mediastinal tumors and cysts who underwent resection in our
clinic.

Material and Method

Between January 1999 and December 2009, 234 patients who
underwent surgical resection of a benign mediastinal mass in
our Thoracic Surgery Department were analyzed retrospec-
tively. Of the initial group, 184 patients were included in the
study and 50 patients were excluded due to lack of available
followup data. The patients were followed up for a median of
7.2 months (range, 1-26 months) after surgery. Age, symptoms,
diagnostic procedures, surgical and pathological features, and
survival rate were analyzed, and the results were expressed as
percentages and proportions.

Results

A total of 184 cases operated on in our clinic were included in
this study. The mean age was 40.4 (range, 1-80) years. The
study included 20 children (under 18 years of age) and 164
adult patients. One hundred seven (58.2%) patients were fe-
male and 77 (41.8%) were male, with a female-to-male ratio
of 1.4:1. The percentage of patients who were asymptomatic
was 26.1%. The most common complaints were dyspnea (24%),
chest pain (21.7%), cough (11.9%), swelling of the neck (4.3%),
fever (2.1%), back pain (2.1%), dysphagia (1.7%), hemoptysis
(1.7%), myasthenia gravis (1.7%), sweating (1.7%), nausea
(0.5%), and restlessness (0.5%).

Most of the lesions (55.4%) were located in the anterior me-
diastinum, 28.8% were located in posterior mediastinum, and
15.8% were located in the middle mediastinum. The most com-
mon benign mediastinal lesions were mediastinal cysts (29.3%),
thymic lesions (20.1%), and neurogenic tumors (19%) (Table 1).
The other lesions were intrathoracic thyroid (13.5%), germ cell
tumors (8.1%), mesenchymal tumors (7%), Castleman disease
(2.1%), and parathyroid lesions (0.5%).

Table 1. Frequency of locations of benign mediastinal masses

Anterior Middle Posterior TOTAL
Mediastinal cysts 24 15 15 54 (29.3%)
Thymic lesions 33 4 - 37 (20.1%)
Neurogenic tumors 1 6 28 35 (19%)
Intrathoracic thyroid 23 1 1 25 (13.5%)
Benign Germ Cell 15 - - 15 (8.1%)
Tumors
Mesenchymal Tumors 4 3 6 13 (7%)
Castleman’s disease 1 - 3 4 (2.1%)
Parathyroid Lesions 1 - - 1 (0.5%)
TOTAL 102 (55.4%) 29(15.8%) 53(28.8%) 184

Most of the benign mediastinal masses were located in the
anterior mediastinum (44.5%); 26.1% were asymptomatic. The
most common masses were thymic lesions in the anterior medi-
astinum, mediastinal cysts in the middle mediastinum, and neu-
rogenic tumors in the posterior mediastinum. General features
of the benign mediastinal masses are shown in Table 2.

Table 2. General features, surgical approaches, and treatment results of
benign mediastinal masses

Freq Mean Size Asymp Incision Compl H.S.
age (cm)
Mediasti- 29.3% 40.6 5.7 31.4%  Thoracotomy 9.2% 6.4
nal Cysts (83.3%)
Thymic 20.1% 404 74  324% Median 8.1% 7.5
lesions sternotomy
(86.4%)

Neuro- 19% 340 6.5 286%  Thoracotomy 229% 7.3
genic (97.1%)
tumors
Subster-  13.5% 534 90 4% Collar inci- 12% 7
nal Goiter sion (72%)
Benign 8.1% 285 88 20% Thoracotomy  20% 7
Germ cell (86.6%)
Tumor
Mesen- 7% 446 6.8 15.4%  Thoracotomy  7.7% 7.1
chymal (69.2%)
tumor
Castle- 2.1% 395 6.4 100%  Thoracotomy  25% 8
man’s (100%)
Disease
Para- 05% 55 4 - Thoracotomy - 7
thyroid (1009%)
lesions

Freq: Frequency, Asymp: Asymptomatic, Compl: Complication, H.S.: Hospital
stay

A 35-year-old male patient with a 6cm bronchogenic cyst in the
middle mediastinum, a 48-year-old male patient with a 7cm
pericardial cyst in the anterior mediastinum, and a 69-year-old
male patient with an 18cm mature cystic teratoma in the ante-
rior mediastinum were admitted with hemoptysis due to bron-
chial rupture. A postoperative prolonged air leak occurred in the
mature cystic teratoma case.

Myasthenia gravis was observed in three cases: a 33-year-old
female patient with a 4cm thymic hyperplasia, a 49-year-old
female patient with a 9cm thymic hyperplasia, and a 52-year-
old female patient with a 1.5cm thymolipoma. No postopera-
tive complications occurred in any of these patients. However,
a 15-year-old female patient with a 14cm thymic hyperplasia
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with accompanying autoimmune aplastic anemia required me-
chanical ventilation for 24 hours postoperatively.

The most commonly preferred incision was thoracotomy, used
in 61.9% of the cases in this study. The other incisions were me-
dian sternotomy (25%), collar incision (9.8%), mediastinoscopy
(1.6%), collar + median sternotomy (1.1%), and collar incision +
right thoracotomy (0.6%).

Median sternotomy was the most common incision used for
resecting anterior mediastinal masses; thoracotomy was per-
formed most commonly to remove middle mediastinal tumors;
and most posterior mediastinal tumors were removed via tho-
racotomy. In only one case, a collar incision and right thoracot-
omy was performed to resect a retrosternal goiter with ectopic
thyroid in the posterior mediastinum (Table 3).

Table 3. Choice of incision and tumor location

Anterior Middle  Posterior ~ Total Percentage
Thoracotomy 42 20 52 114 61.9%
Median sternotomy 44 2 - 46 25%
Collar incision 17 1 - 18 9.8%
Mediastinoscopy 2 1 - 3 1.6%
Collar+M.Sternotomy 1 1 - 2 1.1%
Collar+Thoracotomy - - 1 1 0.6%

Mediastinoscopy was used for two pericardial cysts and a
bronchogenic cyst; the median size was 3.3 cm. There were no
complications or recurrences after resection during the median
followup period of 6.7 months (range, 2-12 months).

A 62-year-old female patient who underwent myoplasty to re-
move a 10cm schwannoma in the posterior mediastinum expe-
rienced postoperative hemorrhagic drainage.

Collar incision and median sternotomy was performed in two
cases: a 13cm retrosternal goiter and an 8cm schwannoma that
extended from the neck to the middle mediastinum. After resec-
tion, the patient with the 13cm retrosternal goiter experienced
hematoma, which was treated with lavage.

A 67-year-old male patient with an 8cm retrosternal goiter had
vena cava superior syndrome, and respiratory failure occurred
due to compression, for which he underwent mechanical venti-
lation for 50 days preoperatively. After resection, a hematoma
that occurred in the collar incision needed to be drained with a
catheter.

Collar incision and right thoracotomy was performed in a sub-
sternal goiter with posterior mediastinal ectopic thyroid case;
no complications occurred.

A patient with thymic hyperplasia and myasthenia gravis had
respiratory failure postoperatively and required mechanical
ventilation for 24 hours. In addition, a 65-year-old female pa-
tient with a 4.2cm pericardial cyst underwent right thoracotomy
for total resection. In the second year of followup, a lung hernia
developed through the thoracotomy incision, and the chest wall
defect was repaired with mesh.

Early postoperative complications (postoperative 1-30 days)
occurred in 12.5% of the cases in this study (Table 4); the most
common complication was atelectasis. Other complications, in
order of frequency, were hemorrhage, wound infection, hema-
toma, effusion, prolonged air leak, and respiratory failure. The
complications occurred in 14% of thoracotomies, 10.9% of me-

dian sternotomies, 5.6% of collar incisions, and one of the two
collar incision and median sternotomy cases. When the cases
were evaluated in terms of histopathologic types, the complica-
tion rates were 25% for Castleman disease, 22.9% for neuro-
genic tumors, 20% for germ cell tumors, 9.3% for cystic lesions,
8.1% for thymic lesions, 8% for substernal thyroids, and 7.7%
for mesenchymal tumors. There was no recurrence or death in
any of the 184 cases during the followup period.

Table 4. Evaluation of incisions and complication frequency

Thoracotomy M. Sternotomy  Collar  Coll+M.Sternotomy
Atelectasis 8 3 - -
Hemorragia 2 1 - -
Qpenning of 3 - - -
Incision
Effusion 2 - - -
Hematoma - - 1 1

Prolonged Air 1 - - -
Leak

Respiratory - 1 - -
Failure

Discussion

While mediastinal tumors are rare, malignant tumor rates have
been increasing in recent years [1, 2]. Many studies have evalu-
ated benign and malignant tumors together, and according
to their results, the mediastinal masses are located, in order
of frequency, in the anterior, posterior, and middle mediasti-
num [3]. The most common lesions are thymoma in the ante-
rior mediastinum, congenital cysts in the middle mediastinum,
and neurogenic tumors in the posterior mediastinum [4]. While
neurogenic tumors are the most common mediastinal tumors
found in children, the most common mediastinal tumor in adults
is thymoma [5].

We observed in our study that most of the benign mediastinal
masses were located in the anterior mediastinum. The most
common benign mediastinal masses were thymic lesions in the
anterior mediastinum, cystic lesions in the middle mediastinum,
and neurogenic tumors in the posterior mediastinum. In many
studies, thymoma is the most common mass found in the medi-
astinum. However, in our study, mediastinal cystic lesions were
more common than thymomas. Neurogenic tumors were the
most common benign lesions found in children, and the most
common masses in adults were cystic lesions.

Complaints associated with mediastinal masses and lesions
vary according to the location of the mass, complications, and
secretion of hormones and cytokines. Symptomatic patients
are more likely to have malignant masses. A previous study
reported that only 46% of patients with benign tumors were
symptomatic, compared to 85% of patients with malignancies
[4]. In our study, 73.9% of the patients were symptomatic. In
order of frequency, the most common symptoms were dyspnea,
chest pain, cough, swelling in the neck, fever, back pain, dys-
phagia, hemoptysis, myasthenia gravis, sweating, nausea, and
restlessness.

Thoracic computed tomography (CT) is used to identify medi-
astinal masses and their relationship to the surrounding struc-
tures, as well as to determine cystic, solid, vascular, and soft-
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tissue structures. CT was used for preoperative evaluations in
all of the cases in our series. In addition, magnetic resonance,
positron emission tomography CT, echocardiography, CT angi-
ography, neck CT, thyroid ultrasonography, thyroid and parathy-
roid scintigraphy, and esophagoscopy were used in 26.1% of
the patients in this study.

If investigation results show that a mediastinal mass is likely to
be benign, it can be removed surgically without biopsy [4]. Oth-
erwise, transthoracic or transbronchial needle biopsy, medias-
tinoscopy, anterior mediastinotomy, or video-assisted thoracic
surgery can be used for diagnosis, depending on the anatomic
location and radiographic appearance of the lesion. The sensi-
tivity of transthoracic needle biopsy is 42-91% and the speci-
ficity is 96-100% for anterior mediastinal masses [6]. Surgical
resection is required for patients that cannot be diagnosed with
noninvasive methods. Pulmonary atelectasis, compression of
adjacent structures, adhesions, and malignant transformation
do not preclude the surgery [7].

Surgical resection is recommended for bronchogenic cyst cases,
due to risk of malignant transformation, definitive diagnosis,
and perforation prevention, even if the patients are asymptom-
atic [8]. Recurrence can occur because of incomplete resection.
In this study, a bronchogenic cyst case presented with hemop-
tysis due to rupture of the cyst, and no complications occurred
after surgery. We performed a subtotal resection with medias-
tinoscopy for a 3cm bronchogenic cyst, and no complications or
recurrence occurred. We found no malignant transformation in
any of our bronchogenic cyst cases.

Myasthenia gravis is an autoimmune disease, and 15.6% of
those patients have thymic hyperplasia [9]. In our series, myas-
thenia gravis was observed in three patients: two thymic hyper-
plasia cases and one thymolipoma. Diaz's review showed that
myasthenia gravis patients undergoing thymectomy were likely
to achieve improvement and medication-free remission and to
become asymptomatic, compared to patients who did not un-
dergo thymectomy [10]. Thymic cysts represent 1% of medi-
astinal masses [11], and while some authors have pointed out
that surgery is not required if the definitive diagnosis is thymic
cyst, most publications suggest resection due to the potential
of malignancy [12-15].

Most pericardial cysts are asymptomatic and are detected in-
cidentally. The 2004 European Society of Cardiology guidelines
suggest that the treatment for congenital and inflammatory
cysts is percutaneous aspiration and ethanol sclerosis [16]. In
our study, 57.9% of the cases were symptomatic, and one pa-
tient had hemoptysis due to cyst perforation. Aspiration and
subtotal cyst wall excision with mediastinoscopy were per-
formed in two cases, and total resection with thoracotomy was
performed in the other cases. Hemorrhagic drainage and wound
infection occurred in the patients who underwent thoracotomy;
however, none of the patients experienced recurrence.

When more than 50% of the thyroid parenchyma is located be-
low the sternal notch, it is called retrosternal goiter. The stan-
dard treatment for substernal goiter with compression symp-
toms is surgery. If surgery is not feasible, radioiodine can be an
alternative treatment choice, especially for patients with high
risks of complications [17].

Rupture of mature cystic teratoma into the bronchus, pleura,

pericardium, or mediastinum occurs rarely, but it can lead to
serious complications [18]. We observed in our study a mature
cystic teratoma case with rupture into the bronchus and occur-
rence of hemoptysis. The mass size was 17.8 cm, and a tho-
racotomy was performed for resection, after which a postop-
erative prolonged air leak occurred. However, the patient was
discharged on the tenth postoperative day.

Mediastinoscopy can be used for histological diagnosis and
treatment of anterosuperior-located mediastinal masses, with
very low morbidity and mortality rates [19]. A previous review
determined that morbidity, recovery times, and discharge times
were all higher with more invasive procedures compared to me-
diastinoscopy. The researchers also mentioned that although
total excision of the cyst wall is difficult via mediastinoscopy,
removal of more than 90% of the cyst wall is necessary for
absorption of fluid secreted by the remnant tissue through the
surrounding structures. It is important to follow up carefully
with these patients to monitor them for recurrence. We per-
formed mediastinoscopies for three mediastinal cystic lesions
(two pericardial cysts and one bronchogenic cyst), with no com-
plications or recurrence.

Video-assisted thoracoscopic excision of mediastinal masses
is a safe and feasible approach that might offer significant
postoperative advantages over open procedures. In a previous
study, the border of indication for thoracoscopic resection in
cystic mediastinal tumors was described as smaller than 7 cm
[20]. The researchers also suggested that mediastinal cysts
with wall thicknesses less than 5 mm and no FDG accumulation
might be observed without resection, due to the very unlikely
chance of being a neoplasm. During the study development
period, we did not have enough experience in VATS resection
therefore the results were not evaluated in this study.

The incision of choice for diagnosis and treatment depends on
the lesion location, its characteristics, and the patient’s clinical
manifestations. We used median sternotomy more frequently
for anterior mediastinal masses. Median sternotomy is more
suitable for lesions located in the anterior side of the middle
mediastinum, and thoracotomy is a better choice for the poste-
rior region of the middle mediastinum. Thoracotomy is best for
exploration of posterior mediastinal masses.

Median sternotomy complications occur in less than 3% of pa-
tients. Infections often develop due to unsuccessful bleeding
control, and 0.2-3% of patients develop mediastinitis [21-22].
The most common complication of thoracotomy is hemorrhagic
drainage. In our series atelectasis was the most common com-
plication, and thoracotomy complications were more frequent
than with other incisions.

Surgery is the management of choice for patients with benign
mediastinal lesions [23]. With minimal operative risk, we can
achieve a definite histological diagnosis and total excision of
the lesion.

Conclusion

Histopathologic features, tumor size, and location are the fac-
tors involved in deciding on a treatment choice for benign me-
diastinal masses. Some studies have suggested, conservatively,
nonsurgical treatment modalities such as percutaneous aspira-
tion or followup for a few histopathologic types of benign medi-
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astinal tumors. However, surgery provides diagnosis and treat-
ment of mediastinal lesions. In this study, we evaluated a large
series of benign mediastinal lesions that underwent resection,
and we compared our results with others in the literature.
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Ozet

Amag: Kronik otitis media (KOM) cerrahisi geciren hastalardaki fasiyal ka-
nal durumunu incelemek ve orta kulak patolojisiyle iliskisini saptamaktir. Ge-
re¢ ve Yontem: Ocak 2006 ile Aralik 2012 arasinda KOM nedeniyle mastoi-
dektomili veya mastoidektomisiz timpanoplasti ve radikal mastoidektomi ya-
pilan hastalarin cerrahi bilgileri retrospektif olarak analiz edildi. Hastalarin
demostratif verilerinin yani sira fasiyal kanalin durumu ile hastalarin preo-
peratif tanilar, yapilan ameliyatin tipi, orta kulagin durumu, cerrahinin sayi-
si, kolesteatom varligi, kemikgik defektin varligi, lateral kanal defektinin var-
g1 ve dura defektinin varligi degerlendirilerek fasiyal kanal dehissansi (FKD)
ile aralarindaki iliski istatistiksel olarak arastirildi. Bulgular: Yediyiizdoksanal-
t1 hasta calismaya dahil edildi. Hastalarin %10.05’inde FKD saptandi. FKD en
sik timpanik segmentte gortldi. Orta kulagin patolojisi, kolesteatom, reviz-
yon cerrahi, lateral semisirkiiler kanal defekti ve kemikgik defekti ile FKD ara-
sinda istatistiksel olarak anlamli iligki goriildii(p<0.05). Tartisma: KOM cer-
rahisi uygulanacak hastalarin preoperatif tanilarina, orta kulak patolojileri-
ne, ameliyat sayisina ve kemikgik zincir defektlerine gore fasiyal kanalda de-
fekt olabilecegi ongorilmeli ve gerekli énlemler alinarak fasiyal sinir yaralan-
ma riski en aza indirilmelidir.

Anahtar Kelimeler
Fasiyal Kanal Dehissansi; Kronik Otitis Media; Otolojik Cerrahi Prosediirler

Abstract

Aim: To examine facial canal status in patients with chronic otitis media
(COM) surgery and to detect the relation between facial canals dehiscence
(FCD) with middle ear pathology in these patients. Material and Method:
The surgery data of patients who were subjected to tympanoplasty with or
without mastoidectomy and radical mastoidectomy due to COM were ana-
lyzed retrospectively from January 2006 to December 2012. In addition to
demonstrative data of the patients, status of facial canal and preoperative
diagnoses of patients, type of the operation performed, status of middle
ear, number of surgeries, existence of cholesteatoma, existence of ossicular
chain defect, lateral canal defect and dura defect were assessed and the
relation thereof with facial canal dehiscence (FCD) was analyzed statistically.
Results: Seven hundred ninety six patients were included in the study. FCD
was detected in 10.05% of the patients. FCD was most frequently observed
in the tympanic segment. It was found out that there was a statistically
significant relationship of middle ear pathology, cholesteatoma, revision sur-
gery, lateral semicircular canal and ossicular chain defect with FCD. Discus-
sion: COM diagnosed patients may have defect in facial canal according to
their preoperative diagnoses, middle ear pathologies, number of operations
and ossicular chain defects. These patients should be applied a more careful
surgery and closely followed up in postoperative periods.
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Introduction

Facial canal is a significant structure that should be known and
protected in otological surgeries. Existence of a defect on the
bone that surrounds the canal in the temporal bone in which the
facial nerve is located is called facial canal dehiscence (FCD).
In such a case facial nerve is only covered with a weak fibro-
sis membrane and it may be herniated to the tympanum [1, 2].
And sometimes it may imitate tympanum tumors as well [3, 4].
The most frequent reason for acquired FCDs is cholesteato-
mas. Apart from such life-threatening complications including
central nerve system injuries or meningitis, facial nerve injury is
the most frightening sequel in otological and neuro-otological
surgeries. Although sensorineural hearing loss and/or vestibu-
lar injuries are serious, the ability of the normal contralateral
internal ear to compensate these complications decreases the
effects of these injuries. However facial nerve dysfunction is a
permanent and troublesome event for both the patient and the
surgeon [5, 6]. For this reason to be aware of anatomical and
morphological variations of facial nerve is crucial for this sort
of operations [6].

Recognition of how and where the Fallopian Canal is weak dur-
ing ear surgery is of critical in order to be able to preserve
integrity thereof. FCD may happen as a consequence of chronic
inflammatory processes or secondary to the surgery and facial
canal which is injured as a consequence of the disease may
cause the nerves to be injured more easily [5]. Furthermore,
congenital anomalies of facial nerve compose a predisposition
for those two injury mechanisms. Preoperative facial nerve in-
jury is rare in cholesteatoma but one may not claim that choles-
teatoma located close to any dehiscence in tympanic segment
is rare. It may be secondary to either congenital or chronic in-
fections. In such ears tympanic segment may be vulnerable to
injury during cleaning cholesteaotoma of tympanum and epi-
tympanum. Nevertheless the case for intraoperative injury of
mastoid segment is different. FCD in most mastoid segments
is created depending on circulation during FCD mastoidecto-
my [6]. It is known that dehiscence facilitates development of
neuritis and facial palsy in acute and chronic suppurative otitis
media. Failure of closing of facial nerve sulcus with ossification
during embryologic development and Reichert cartilage malfor-
mation’s facilitating this closing defect was accused to be the
reason for congenital FCD. Additionally, FCD may develop as
secondary to middle ear located tumors as well [5].

The purpose o this study is to examine facial canal status in
patients who had chronic otitis media (COM) surgery and to
detect the relation thereof with middle ear pathologies.

Material and Method

Data of the patients who had surgical operation for COM in the
Ministry of Health, Ankara Diskapi Yildirnm Beyazit Education
Hospital, Ear Nose and Throat and Head Neck Surgery Clinics
from January 2006 to December 2012 were examined retro-
spectively. Different surgeons in the surgery team performed
operations. The findings about the status of the facial canal
during surgery were classified according to intactness of the
canal and whether there was any defect in mastoid, tympanic
and geniculate segment. The findings in all surgeries performed
were obtained using intraoperative microscope and autoendo-

scope.
Preoperative diagnoses of all ears subjected to surgery were
classified as benign ear, granular COM, adhesive otitis and
COM with cholesteatoma. Tympanum status was classified as
normal, granular, tympanosclerosis and cholesteatoma. The
surgeries performed were classified as tympanoplasty without
mastoidectomy, tympanomastoidectomy where the canal is not
reduced (CWU), tympanomastoidectomy where the canal is re-
duced (CWD) and radical mastoidectomy. Furthermore patients
were grouped as primary and revision according to the number
of surgeries. The relation between those groups and frequency
of occurrence of FCD was researched.

The data of the patients were analyzed using SPSS version 18
program (SPSS Inc., Chicago, lllinois) for Windows. The data
were assessed using Person Chi-Square test.

Results

Seven hundred and ninety six patients with an average age of
32,09 +14,69 were included in this study. Data on demonstra-
tive characteristics of the patients, preoperative diagnosis,
type of surgery, status of the facial canal and other preopera-
tive findings are summarized in Table-1 and Table-2.

FCD was detected in 80(10,05 %) of the 796 patients. In as-
sessment of the segments of the defect in those 80 patients
with FCD, defect was present at tympanic segment in 70 pa-
tients (87,5%); at mastoid segment in 8 patients and at genicu-

Table 1. Demonstrative parameters of patients and FCD rates observed

Characteristics n % n % p
(FCD) (FCD)
Sex Male 428 538 52 14,1 p<0,05
Female 368 462 28 6,5
Side Left 392 492 41 10,4 p>0,05
Right 404 50,8 39 9,7
Preoperative Benign 381 479 1 0,3 p<0,05
Diagnosis Granular COM 137 172 6 43
Adhesive Otit 62 7,8 5 8,1
Tymphanosclerosis 31 3,9 3 9,7
Cholestheatoma 185 232 65 352
Type of Tymphanoplasty 247 31 0 0 p<0,05
Surgery cwu 383 481 18 47
CWD 112 141 40 35,8
Radical 54 6,8 22 40,8
Middle Ear Normal 340 42,7 5 1,5 p<0,05
Pathology Granular 198 249 8 4
Tymphanosclerosis 94 118 3 32
Cholestheatoma 164 206 64 39
Number of Primary 656 82,4 48 73 p<0,05
Surgery Revision 140 176 32 229
Cholesthe- No 592 744 10 1,7 p<0,05
atoma Yes 204 256 70 343
Ossicular No 442 555 4 0,9 p<0,05
82‘;‘; Yes 354 445 76 214
LSC No 772 97 66 8,5 p<0,05
Defect Yes 24 3 14 583
Dura No 790 992 78 9,9 p<0,05
Defect Yes 6 08 2 333

780 | Journal of Clinical and Analytical Medicine



Fasiyal Kanal Dehissansi / Facial Canal Dehiscence

Table 2. FCD rates according to segment.

Facial Canal Status n %

intact 716 89,95

FCD 80 10,05
Thymphanic 70 87,5
Mastoid 8 10
Geniculate 2 2,5

FCD: Facial canal dehiscence.

late segment in 2 patients.

Mean FCD length was detected as 2,9+2,2 mm. FCD was ob-
served at higher rates in men (14,1%) compared to women
(6,5%) and the difference was found to be statistically signifi-
cant (p<0,05). FCD was statistically significantly more com-
monly observed in revision surgeries compared to those per-
formed as primary (p<0.05).

It was found out that FCD had a correlation with cholestea-
toma status and the probability of the patients with cholestea-
toma to have FCD was found to be higher at a statistically sig-
nificant degree (p<0,05). Furthermore FCD was found to be in
correlation with ossicular chain defect and LSC defect and the
probability of the patients with these defects to have FCD was
found to be higher at a statistically significant degree (p<0,05).
Existence of FCD was found to be statistically significantly re-
lated to preoperative diagnosis (p<0,05).

Tympanoplasty was applied to 247 of 796 patients and while
FCD was not observed in any of those patients. However FCD
was observed in 18 (4,7%) of 383 patients who were applied
CWU, in 40 (35.7%) of 112 patients who were applied CWD and
in 22(42.3%) of 52 patients who were applied Radical mastoid-
ectomy. The rate of occurrence of FCD in radical mastoidec-
tomy and CWD surgeries were observed to be higher compared
to tympanoplasty and CWU. A statistically significant relation
was detected between middle ear pathologies and existence of
FCD (p<0,05).

Looking through FCD rates according to middle ear patholo-
gies; while FCD was observed in 5 of 340 patients with normal
mucosa in middle ear, FCD was detected in 3 of 94 patients
with sclerosis, in 8 of 198 patients with granular mucosa and
64 of 164 patients with cholesteatoma. The rate of occurrence
of FCD in patients with cholesteatoma and granular middle ear
mucosa was detected to be higher compared to the patients
with normal and sclerotic middle ear mucosa.

Discussion

Facial nerve is one of the anatomical structures located in the
temporal bone, which differ most frequently. For this reason
patients with FCD are under higher risk during ear surgeries
compared to normal patients [6]. There is no consensus in the
relevant literature about acquired FCD development mecha-
nism. Although the initial theories focus on the idea that prima-
ry mechanism is pressure necrosis, today it is considered that
bone resorption is primarily due to the excessively activated
osteoclasts. Disintegration of organic and inorganic compo-
nents of the bone occurs by secreted acid phosphatase collage-
nase and acid protease enzymes in the inflammatory process.
Cytokines and growth factors including interleukin-1, interleu-
kin-6, colony stimulating factor-1, tumor necrosis factor-alpha,

and epidermal growth factor transforming growth factor-beta
play a role in this situation as well [7]. Those mechanisms are
also responsible from the complications secondary to ossicular
chain and bone erosions as well.

Intraoperative FCD is observed between the rates of 0,5% and
33% in the studies performed. Stapes surgery and tympano-
plasty without mastoidectomy are also included in these ratios
and in those operations all segments of facial canal cannot be
visualized. By this reason, in FCD studies on cholesteatoma, de-
hiscence ratio is determined to be higher [8,9]. Moreover, differ-
ent surgeons perform surgeries. It is a truth that the dehiscence
ratios may also change depending on the surgeons’ experience
and the technical devices. In this study, the FCD incidence was
determined as 10.05% in all cases and 87.5% of those were in
tympanic segment. Although FCD was not observed in cases
with tympanoplasty, it was reported in mastoidectomy cases.
It is considered that real FCD prevalence is higher than FCD
rates detected intraoperative period. The temporal bone domi-
nance in this study was also supported with anatomic and his-
topathological studies as well. Moreano et.al [10] encountered
minimum one FCD at a proportion of 56% in the histopathologi-
cal study they conducted on 1000 temporal bones without any
explicit disease or inflammation evidence in order to attract
the attention to anatomic variations. They detected that it was
located most frequently in tympanic segment and particularly
around oval window (74%), and in the second elbow (12%). Bax-
ter [1] reported facial canal dehiscence in 55% of 535 temporal
bones in a similar anatomic study he conducted [11].

Wang et.al. [7] found FCD at a rate of 29,7% in the study they
performed on 155 patients with cholesteatoma. Kim et.al. [8]
specified this rate as 8,6% in the study they performed on
152 patients who were diagnosed with COM without choles-
teatoma. Sheehy et.al. [12] detected 15% congenital FCD, 17%
disease caused FCD, and determined that 44% FCD depending
on surgery was created without explaining how discrimination
was made on 1024 mastoid surgery cases they performed in 10
years. Beyazit et.al. [11] detected an 8,9% FCD rate in the study
they performed on 219 patients.

Facial nerve injury may either be a direct complication of cho-
lesteatoma or be a complication of ear surgery made because
of cholesteatoma [13]. In the analysis performed by Green et.al.
[14] on 22 patients with iatrogenic facial nerve injury devel-
oped as secondary to non-neurootological procedures, it was
detected that it occurred during mastoidectomy in 57% of the
patients, and during exocytosis excision in 14% of the patients
and additionally existence of cholesteatoma caused iatrogenic
injury at a proportion of 36% as a predisposing factor. They
suggested that the most frequently injured segment was the
tympanic segment. In our study 35.2% FCD was determined
in patients with cholesteatoma and 1,7% in patients without
cholesteatoma. We suppose the existing pathology particularly
cholesteatoma is related to FCD and that cholesteatoma is a
risk factor for FCD development and consequently for preop-
erative facial nerve injury.

In the study performed by Selesnick et.al. [9] 30% FCD was ob-
served in primary cases and 35% in revision cases. Revision
surgeries were defied as risk factors for FCD in the study per-
formed by Di Martino et.al [5]. latrogenic facial nerve injury
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incidence was reported between 0,6-3,6% in primary cases
and between 4-10% in revision surgeries in the literature [8].
Nevertheless Wiet [15] defended that iatrogenic facial nerve
injury incidence depends on the form of the surgery performed
and detected in the study he performed that facial nerve injury
rate was between 0,6 and 3,6% in all otological surgeries and
this rate increased up to 4-10% in revision cases. In our study
22,9% FCD was found during revision surgeries and the differ-
ence was found to be statistically significant. We are convinced
that revision surgeries are risk factors for facial nerve injury
due to high FCD incidence.

Wang et.al. [16] detected positive correlation between lateral
semicircular canal (LSC) defect and FCD in their study and it
was expressed that most of the patients with LSC defect had
FCD particularly in tympanic segment. Fourteen (17,5%) of
24 (3) patients with LSC defect had FCD in our study and the
section with dehiscence was in the tympanic segment in all of
them. It was supposed that this was related to close neighbor-
hood of LSC and facial nerve in tympanic segment [11, 17].

In the study performed by Wang et.al. [7] dural defect in mas-
toid tegmen was detected in 26 of 155 patients having ear
surgery and it was expressed that most of these were related
to cholesteatoma. Although the relation between dural defect
and FCD was not found to be statistically meaningful in the
same study, it was defended that this risk was related to the
localization of cholesteatoma. Dural defect in mastoid tegmen
was detected in 6 of 796 patients having surgery in our study.
FCD was detected in surgeries made for non-cholesteatoma
reasons as well. Among these, FCD was detected in 5 (1,5%) of
340 (42,7%) patients whose middle ear mucosa was normal, in
8 (4%) of 198 (24,9%) patients in whom granular mucosa was
observed, in 3 (3,1%) of 94 (11,8%) cases with sclerotic mu-
cosa. FCD was observed in mucosal diseases where no choles-
teatoma was observed and it is considered that it may be a risk
factor in this case in terms of facial nerve injury. Additionally, it
has been reported that facial nerve monitoring and computer-
ized tomography do not have any contribution to the detection
of FCD, particularly those in the tympanic segment [5].
According to the literature and the statistical analysis of the
study a significant relation was detected between FCD with
cholesteatoma, revision surgery, LSC defect, ossicular defect.
We consider that the existence of those parameters is sig-
nificant risk factors in the development of preoperative facial
nerve injury. For this reason we recommend that those patholo-
gies should be examined carefully in preoperative assessment
and measures including selection of high definition video sys-
tems and microscopes, otoendoscope, proper surgery tools and
intraoperative facial nerve monitoring should be taken in order
to detect dehiscence more clearly in the patients within the risk
group and avoid complications.

As a consequence; it should be anticipated that COM diagnosed
patients may have a defect in facial canal according to their
preoperative diagnoses, middle ear pathologies, number of
operations and ossicular chain defects. Taking the necessary
measures should minimize facial nerve injury risk. Furthermore,
patients who are considered likely to have FCD should be ap-
plied a more careful surgery and close follow-up in postopera-
tive periods should be done.
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Open Reduction and Pinning
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Ozet

Amag: Humerus suprakondiler kiriklari, cocuk dirsek cevresi kiriklarinin en sik
gortlen tipidir. Acik rediiksiyon, deplase olmus suprakondiler kirikli hastalarin
tedavisinde basarili bir yontem olarak kullaniimaktadir. Acik rediiksiyon yon-
teminin en 6nemli avantaji, kirik hattinin gortlerek tam bir anatomik rediik-
siyona izin vermesi, iyatrojenik damar ve sinir yaralanma riskinin azligidir. Bu
calismada Gartland ekstansiyon tip Ill cocuk humerus suprakondiler kiriklarin
cerrahi tedavisinde uyguladigimiz agik rediiksiyon ve capraz pinleme tedavi-
sinin sonuclari degerlendirildi. Gereg ve Yontem: Gartland tip Ill ekstansiyon
tip humerus suprakondiler kirik gelisen 18 cocuk hasta (5 kiz, 13 erkek; ort.
yas 7.3 + 2.02; dagilim 3-12) calismaya alindi. 11 (%61.1) hastanin sag dir-
seginde, 7 (%38.8) hastanin sol dirseginde kirik mevcuttu. Ortalama ameli-
yat stiresi 53.3 + 8.5 dakika (dagilim, 45-70). Hastalarin ortalama hastanede
yatis siresi 1.7 + 0.75 giin (dagilim, 1-3), ortalama takip siiresi 2.2 + 0.6 yil
(dagihm, 1.5-4) idi. Bulgular: Flynn kriterlerine gére tasima acisi degisiklikleri
alti (%33.3) hastada cok iyi, 12 (%61.7) hastada iyi sonug alindi. Fonksiyonel
degerlendirmede hastalarin eklem hareket kaybi degisiklikleri agisindan 14
(%77.7) hastada cok iyi, dort hastada (%22.3) hastada ise iyi sonug elde edil-
di. Radyolojik degerlendirmede ortalama Baumann agi degisimi 75.6° (dagi-
lim, 70 - 85 ) idi. Tartisma: Gartland ekstansiyon tip Ill humerus suprakondi-
ler kiriklarin cerrahi tedavisinde acik rediiksiyon teknigi ile kiriklarda iyi kli-
nik sonuglar elde edilebilmektedir. En 6nemli dezavantaji ise ameliyat sonra-
si dirsekte olusan insiziyon skaridir.

Anahtar Kelimeler
Suprakondiler Humerus Kiriklari; Acik Rediiksiyon; Posterior Yaklasim; Cocuk;
Triseps

Abstract

Aim: Supracondylar humerus fractures are the most common type of frac-
tures involving the elbow region in children. Open reduction is a successful
method for the management of displaced supracondylar fractures, with the
most important advantages being complete anatomical reduction by visual-
ising the fracture line and the lower level of risk for iatrogenic neurovascular
injuries. In the present study, we assessed outcomes of open reduction and
cross-pinning employed in the surgical management of paediatric Gartland
type Il supracondylar humerus fractures. Material and Method: The study
included 18 children with Gartland extension type Il supracondylar humerus
fractures (13 boys, 5 girls; mean age: 7.3 + 2.02 years; range, 3-12). There
were fractures in the right elbows of 11 patients (61.1%) and in the left
elbows of seven (38.8%). The mean operative time was 53.3 + 8.5 minutes
(range, 45-70). The mean length of hospital stay was 1.7 + 0.75 days (range,
1-3), while the mean follow-up time was 2.2 + 0.6 years (range, 1.5-4). Re-
sults: According to the Flynn criteria, excellent results were obtained in six
patients (33.3%), and good results in 12 (61.7%) regarding changes in the
carrying angle of the elbow. Functional assessment results were excellent
for 14 patients (77.7%) and good for four (22.3%) regarding their loss of
joint movement. Radiographic examinations revealed an average Baumann's
angle of 75.6° (range, 70-85). Discussion: Good clinical outcomes can be
achieved through the management of Gartland extension type Il supracon-
dylar humerus fractures using the open reduction technique. The most im-
portant disadvantage, however, is the post-surgical appearance of the elbow
incision scar.
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Supracondylar Humerus Fractures; Open Reduction; Posterior Approach;
Child; Triceps
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Introduction

Supracondylar humerus fractures are the second most common
fractures after forearm fractures and the most common type of
fractures involving the elbow in children [1]. These fractures can
cause severe functional and cosmetic problems if left untreated
or treated insufficiently [2]. Severe complications include Volk-
mann’s ischemic contracture, neurovascular injuries, cubitus
varus/valgus deformity, myositis ossificans and limitations in
joint motion [2-5].

Supracondylar humerus fractures are classified into two groups
based on the direction of the displacement: flexion and exten-
sion [2]. Extension fractures are more common than flexion
fractures, and were classified into three subgroups by Gartland
[6]: type |, with no displacement; type Il, with moderate dis-
placement and intact posterior cortex and type Ill, with com-
plete displacement.

The primary goal of the surgical treatment of supracondylar hu-
merus fractures is to achieve complete recovery of the motion
of the elbow joint and normal cosmetic appearance [2, 3, 7, 8].
Open reduction is one type of surgical treatment that has been
used successfully in the management of displaced supracondy-
lar humerus fractures [9]. The most important advantages of
this method include complete anatomical reduction by visualis-
ing the fracture line and lower risk for iatrogenic vascular and
neurological injuries [2, 8, 9].

In the present study, we assessed the outcomes of open reduc-
tion and cross-pinning employed in the surgical management
of paediatric Gartland extension type Ill supracondylar humerus
fractures.

Material and Method

The study included 18 children (5 girls, 13 boys; mean age, 7.3 +
2.02 years; range, 3-12) with Gartland extension type Il supra-
condylar humerus fractures who underwent open reduction and
fixation by Kirschner (K)-wires between 2011 and 2014 (Table
1). Exclusion criteria were as follows: age >16 years, Gartland
type I-Il fractures, open fractures, metabolic bone disease and
ipsilateral upper extremity fracture. There were fractures in the
right elbows of 11 patients (61.1%) and in the left elbows of
seven patients (38.8%). All fracture operations were performed
on the same day. The study was conducted in accordance with
the Declaration of Helsinki.

Table 1. Demographic characteristics of patients.

Patients, n 18

7.3 +2.02(3-12)

Years of age, mean + SD (range)

Gender, n (%)

Female 5 (27.7%)

Male 13 (72.3%)
Years of follow-up, mean + SD (range) 2.2 +0.6 (1.5-4)
Fracture location, n (%)

Right elbow 11 (61.1%)

Left elbow 7 (38.8%)

SD, standard deviation.

Surgical Technique
At the elbow region, a skin excision was made beginning from 5
cm proximal and extending to 1-2 cm distal to the olecranon via

a posterior approach. The distal humerus was exposed through
the medial and lateral aspects of the triceps muscle, preserving
the ulnar nerve and not detaching the triceps from its insertion
in the olecranon. After reduction of the fracture, fixation was
achieved under fluoroscopy by a cross-pin configuration of 2-3
K-wires (1.5 mm in thickness; Figure 1). K-wires were bent over

Figure 1. Pre- and post-operative radiographic images of patients with Gartland
extension type Il supracondylar humerus fractures. (a, b, c, d, e, f)

the skin and the wound was closed. After surgery, a long arm
cast was applied to maintain a neutral position of the forearm
and elbow joint. Weekly wound care was performed, and skin
sutures were removed on post-surgical day 10. The K-wires and
long arm cast were removed without anaesthesia at an outpa-
tient clinic 3-4 weeks after surgery based on patient age and
radiological findings. Active exercises were prescribed in order
to improve the range of motion of the elbow.

At the final follow-up, anteroposterior and lateral elbow radio-
graphs were obtained. Cosmetic and functional results were
evaluated based on radiographs using the Flynn criteria (Table
2) [10], and the Baumann’'s angle was measured in all patients
(Figure 2). The neurovascular status was recorded pre- and
post-operatively.

Table 2. Flynn criteria for grading supracondylar humerus fractures [10].

Functional factor:
motion loss (°)

Cosmetic factor:
carrying angle loss (°)

Excellent 0-5 0-5

Good 6-10 6-10

Fair 11-15 11-15

Poor >15 >15
Results
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Figure 2. The change in the Baumann's angle two years after surgery in a patient
with a Gartland type Il supracondylar fracture of the right humerus.

The mean operation time was 53.3 + 8.5 minutes (range, 45—
70), and the mean hospitalisation time was 1.7 + 0.75 (range,
1-3) days. The mean follow-up time was 2.2 + 0.6 years (range,
1.5-4). In the three patients who had anterior interosseous
nerve lesions before surgery, lesions completely recovered with-
in 3-4 months after surgery; the nerve injuries were considered
as neuropraxia. No wound site infections or superficial pin-tract
infections developed in any patient.

According to the Flynn criteria, excellent results were obtained
in six patients (33.3%), and good results in 12 (61.7%) regard-
ing changes in the carrying angle of the elbow (Figure 3). In
the functional assessment, excellent results were obtained for
14 patients (77.7%) and good results for four (22.3%) regard-
ing their loss of joint movements (Figure 4). The radiographic
examination revealed an average Baumann's angle of 75.6°

Figure 3. The change in the carrying angle of the elbow four years after surgery
in a patient with a supracondylar fracture of the left humerus(a). Incision scar at
the elbow(b).

Figure 4. Pictures of a patient three years after surgery; a) Elbow extension. b)
Elbow flexion. c) Incision scar.

(range, 70-85).

None of the patients complained of elbow pain or developed
neurological deficits, myositis ossificans or cubitus varus. The
most common complaint involved the appearance of the post-
surgical incision scar (Figure 5).

Figure 5. Incision scar formation two years after open surgery.

Discussion

For supracondylar humerus fractures, the primary goal is to
achieve anatomical position and support it by fixation while
providing maximum stability and minimum morbidity [2, 8, 11].
The treatment guidelines for type | and Il fractures have been
well established, and many methods have been recommended
for the treatment of type Il fractures [8, 12]. Type Il fractures
may be associated with neurovascular injuries, and treatment
may be complicated by malunion, elbow stiffness, iatrogenic
neurovascular injury and compartment syndrome [12]. Surgical
treatment of type Ill fractures is complicated and entails tech-
nically difficult orthopaedic procedures.

According to many authors, the ideal treatment for type Il su-
pracondylar humerus fractures is closed reduction and percu-
taneous pinning [11, 13, 14]. However, the results from several
studies using open reduction and pinning suggested that it is at
least comparable to, or even favourable to, closed reduction and
pinning [11, 13, 15]. Traditionally, open reduction had been re-
served for cases in which closed reduction failed, displacement
recurred or vascular complications occurred during the closed
attempt [5, 16]. Additionally, certain portions of the displaced
fractures cannot be reduced using the closed method. Brachia-
lis muscle entrapment at the fracture site, for example, is the
most common cause of blocked reduction, as the distal spike of
the proximal fragment is driven through the substance of the
muscle [17, 18]. Furthermore, open surgery preferred after one
or two attempts at closed reduction may produce adverse ef-
fects on the epiphysis and also lead to myositis ossificans [12].
Considering these factors, we achieved osteosynthesis by open
surgical intervention in Gartland type Ill fractures without at-
tempting closed reduction. The rationale for this approach was
that it afforded the opportunity to avoid complications related
to manoeuvres, the possibility of achieving reduction more
readily and the potential for reductions in radiation exposure
doses during surgery.

Kazimoglu et al. [12] reported that outcomes of closed reduc-
tions demonstrated no superiority over open reductions in their
study, which compared closed surgery and open reduction via
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the lateral approach in Gartland extension type Ill supracondy-
lar fractures.

In supracondylar humerus fractures, open surgical interven-
tion can be achieved via anterior, posterior, medial, lateral or
postero-medial approaches [2, 8, 11-13, 19-21], each of which
has associated advantages and disadvantages. The posterior
approach can allow for effective surgical access by exposing
both cortexes directly, although it is thought that the poste-
rior approach can cause loss of joint movement abilities [13,
19, 20]. In a long-term study, Girkan et al. suggested that the
posterior approach with a V transection of the triceps muscle
was a reliable surgical approach which was not associated with
morbidity [20]. The results of a study conducted by Ozkog et al.,
in which a postero-medial incision was used for the open re-
duction of supracondylar humerus fractures, suggested that the
postero-medial incision was an easy, safe and cosmetic incision
for open reduction of supracondylar humerus fractures [8]. Pro-
ponents of the anterior approach posited that it provided for
excellent exposure of the fracture site and had the advantage
of not adding surgical injury to the unharmed posterior struc-
ture [17, 19]. In our study, we completed the surgical interven-
tion with medial and lateral distinct incisions, which allowed for
the exposure and reduction of fractures without detaching the
triceps from its insertion in the olecranon after the posterior
long incision of the skin. In this way, surgical intervention was
achieved without harming the triceps muscle while exposing
both columns of distal ends of humerus.

Open reduction has been associated with disadvantages includ-
ing loss of motion, myositis ossificans, increased risk for infec-
tion, prolonged hospital stay and formation of marked scar tis-
sue at the incision line [2, 5, 11, 13, 14]. However, we observed
no adverse event other than incision scars in our patients. The
mean length of hospital stay was 1.7 + 0.75 days (range, 1-3)
in our study. It should be noted that a study by Sibly et al. [14]
found no correlation between stiffness and surgical approach.
The results of a few studies have suggested that closed reduc-
tion with two lateral pins was an effective method associated
with avoidance of iatrogenic ulnar nerve injuries [22, 23]. How-
ever, biomechanical studies have definitively demonstrated that
the cross-pin configuration is more stable than the two lateral
pin configuration [23, 24]. The results of a study by Zionts et
al. [24] indicated that the most stable K-wire composition was
a cross-pin configuration with two K-wires used at medial and
lateral locations. According to Sankar et al. [25], the loss of fixa-
tion is more likely to occur when Gartland type Il fractures are
treated with the two lateral pin fixation operation. Because we
were of the opinion that more stable fixation was needed in
Gartland type lll fractures, the cross-pin configuration was used
in our study.

Nerve injuries associated with displaced supracondylar humeral
fractures may be attributable to the injury itself or to iatrogenic
injury during treatment [3, 13]. The ulnar nerve is most com-
monly injured after percutaneous crossed K-wires treatment,
with an incidence of 2-6% [3, 7, 8, 11, 13, 23]. No neurologi-
cal problems occurred in our study, as we preserved the ulnar
nerve during open surgery. The pin tract infection rate has been
reported as 2-7% [11, 13, 20, 26]; however, no infections de-
veloped in our study.

Traditionally, acute treatment of displaced supracondylar frac-
tures has been recommend [8, 20]. The reasons behind the
recommendation were to decrease the risk of peri-operative
complications, such as compartment syndrome, infection and
nerve injuries, as well as reduce the probability of conversion to
an open reduction [2, 5, 11, 13]. However, the results of several
studies have found no significant differences between early and
delayed treatment of supracondylar humeral fractures in chil-
dren with regard to perioperative complications and the need
for open reduction [26-28]. All patients in our study underwent
surgery within one day after anaesthesia preparation, and no
adverse events were observed due to early surgical interven-
tion.

Our study has also some limitations. There is not any control
group such as results of closed reduction or opened reduction
with triceps muscle dissection that we could compare with our
opened reduction surgical technique.

In conclusion, good reductions were obtained using the open
reduction technique via a posterior approach without transec-
tion of the triceps muscle. Additionally, good clinical outcomes
were also achieved in the management of Gartland extension
type Ill supracondylar humerus fractures. However, the incision
scar formation after open surgery remains problematic from a
cosmetic perspective.
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Ozet

Amag: Ayagin yabanci cisim yaralanmalari sik karsilan bir problemdir. Penet-
re olduklari dokularda cesitli komplikasyonlara yol acabilmektedirler. Yabanci
cisimleri ¢ikarmak giic ve zaman alici olabilmektedir. Bu nedenle yabanci ci-
simlerin ¢ikariimasi iyi bir preoperatif hazirlik gerektirir. Bu calismada ayakta
yabanci cisim batmasi olarak kirik igne tespit edilen hastalar ve cerrahi teda-
vi sonuclari degerlendirildi. Gereg ve Yontem: Ayagina igne batmasi nedeniy-
le 2011-2013 tarihleri arasinda ameliyat edilen 34 hasta (11 erkek, 23 kadin;
ortalama yas 30.2) calismaya alindi. Hastalarin degerlendirilmesinde etkile-
nen ekstremite, ignenin yerlesimi, goriinttileme teknigi, yaralanmanin oldugu
mevsim, yaralanma ile miidahale arasinda gecen siire, anestezi tipi, cerrahi
tedavi sirasinda floroskopi kullanimi ve cerrahi miidahaleye baglh komplikas-
yonlar incelendi. Bulgular: 20 (%58.8) hastada sag ayak, 14 (%41.1) hastada
sol ayakta igne batmasi mevcuttu. Yerlesim yeri acisindan; 14 (%41.1) hasta-
da ayak parmaklarinda, 12 (%35.2) hastada ayak ortasinda, 8 (%23.5) hasta-
da ise topuk bolgesinde kirik igne tespit edildi. Yaralanma zamani olarak 13
(%38.2) hastada yaz, yedi (%20.6) hastada kis, bir (%2.9) hastada ilkbahar,
13 (%38.2) hastada ise sonbahar mevsimi olarak belirlendi. igne batmasi 28
(%82.3) hastada evde, alti (%17.6) hastada ev disi ortamda gerceklestigi tes-
pit edildi. Ortalama takip siiresi 8.9+2.8 ay idi. Tartisma: Ayagin yabanci ci-
sim yaralanmalarinda cisimlerin cikarilmasi iyi bir preoperatif hazirlik gerek-
tirir. Yabanci cisimler penetre olduklari dokularda gesitli komplikasyonlara yol
acabilmektedirler. Ayrintil fizik muayene ve radyolojik tetkikler, iyi sonug alin-
mas! yoniinden 6nem tagimaktadir.

Anahtar Kelimeler
Yabanci Cisim; Dikis ignesi; Ayak; Floroskopi; Sterotaksik

Abstract

Aim: A foreign body injury of the foot is a frequently encountered problem.
These foreign bodies can lead to various complications in the affected tis-
sues, and their removal can be difficult and time consuming. Therefore, the
removal of a foreign body requires good preoperative preparations. The
surgical treatment results of patients with a foreign body, identified as a
sewing needle, that had penetrated their foot were evaluated. Material and
Method: Thirty-four patients (11 males, 23 females; mean age, 30.2 + 18.6
years) who were surgically treated between 2011 and 2013 were included.
Data concerning the affected limb, placement of the needle, imaging tech-
niques, season when the injury occurred, time between medical intervention
and injury, anaesthesia type, fluoroscopy of use during surgery and surgical
complications were analyzed. Results: A sewing needle had penetrated the
right foot of 20 (58.8%) patients and the left foot of 14 (41.1%) patients.
Broken needles were found in the toes of 14 (41.1%) patients, in the middle
of the foot of 12 (35.2%) patients and in the heel area of 8 (23.5%) pa-
tients. The injuries occurred in summer in 13 (38.2%) patients, in winter in
seven (20.6%) patients, in spring in one (2.9%) patient and in autumn in 13
(38.2%) patients. Needle penetration had occurred in 28 (82.3%) patients at
home and 6 (17.6%) patients outside of the home environment. The average
follow-up time was 8.9 + 2.8 months. Discussion: Removal of foreign bodies
from the foot requires good preoperative preparations. Foreign bodies can
lead to various complications in the affected tissues. It is important to per-
form detailed physical and radiological examinations to obtain good treat-
ment results in these patients.
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Introduction

A foreign body injury of the foot is a frequently encountered
problem. The penetrating objects are often pieces of metal or
non-radiopaque objects such as pieces of wood or glass [1-3].
Such foreign bodies can cause infection with chronic drainage
and pain in the affected tissues where their effect may not be
immediate; however, later can cause chronic pain. Furthermore,
these foreign bodies can cause damage to neurovascular struc-
tures depending on the penetration location [2-6].

Detection and removal of foreign bodies can be difficult. There-
fore, removal requires good preoperative preparations [2, 7].
Sometimes foreign bodies can be very difficult to localise and
may increase the operation time, also failure to remove the ob-
ject may cause unnecessary tissue damage [2, 6]. Various re-
moval techniques are used, such as blunt dissection, stereotac-
tic techniques and percutaneous removal, and these techniques
may be guided by xeroradiography, computed tomography (CT),
magnetic resonance imaging (MRI), fluoroscopy or ultrasound
(US) [3, 6-13]. The removal process is sometimes performed in
the emergency department or in the operating room, and can
be performed under local or general anaesthesia [3, 6, 7].
Sewing needles are found in almost every house in our society;
therefore, may pose a risk to family members. Sewing needle
penetration of the sole of the foot is seen quite often in our
own community and funded mostly ordinary. We believe that
a higher incidence of these injuries is a cultural phenomenon,
and these injuries are probably less common in other societies.
Literature descriptions of detection of broken needles in the
body have mostly been presented in reports of metallic foreign
body injuries.

In this study, we presented in this study the stinging needle
phenomenon as a case series involving patients with foreign
body injuries identified as sewing needle penetrations of the
sole of the foot and evaluate and discuss the results of surgical
treatment.

Material and Method

Thirty-four patients (11 males, 23 females; mean age, 30.2 +
18.6 years; range, 5-75 years) who were surgically treated be-
tween 2011 and 2013 were included in this study (Table 1).
All patients underwent preoperative plain radiography. Tetanus
prophylaxis was performed for patients with acute injuries who
had not had tetanus shots within the last 5 years. All patients
underwent preoperative and postoperative prophylactic antibi-
otic treatment. Data were collected and analysed in all patients
regarding the affected limb, placement of the needle, imaging
techniques, season when the injury occurred, time between
medical intervention and injury, anaesthesia type, scope of use
during surgery and surgical complications. The study was con-
ducted in accordance with the Declaration of Helsinki.

Results

A sewing needle had penetrated the right foot of 20 (58.8%)
patients and the left foot of 14 (41.1%) patients (Figure 1). Bro-
ken needles were found in the toes of 14 (41.1%) patients, in
the middle of the foot of 12 (35.2%) patients and in the heel
area of 8 (23.5%) patients. The injuries occurred in summer in
13 (38.2%) patients, in winter in seven (20.6%), in spring in one

Table 1. Patient demographic and clinical data.

Number of patients 34

Age, years, mean (range) 30.2 + 18.6 (5-75)

Sex, n (%)

Female 23 (67.6)

Male 11 (32.3)
Follow-up, months, mean (range) 89 + 2.8 (6-14)
Location, n (%)

Right foot 20 (58.8)

Left foot 14 (41.1)

Duration of the operation, minutes, mean (range)  26.3 + 10.5 (15-45)

Season, n (%)

Spring 1(2.9)
Winter 7 (20.6)
Autumn 13(38.2)
Summer 13(38.2)
Anaesthesia, n (%)

Local 19 (55.8)
Spinal 9 (26.4)
Sedation 6(17.6)

Figure 1. Radiographic images showing broken needles in the feet of patients
(a, b, c d).

(2.9%) and in autumn in 13 (38.2%). Needle penetration had oc-
curred in 28 (82.3%) patients at home and outside of the home
environment in six (17.6%). The average follow-up time was 8.9
+ 2.8 months.

During the operation, 19 (55.8%) patients received local anaes-
thesia, nine (26.4%) received spinal anaesthesia and six (17.6%)
were sedated. In the patients who required spinal anaesthesia,
the procedure was performed by using a tourniquet. A fluoro-
scopic device was used to guide removal of the foreign bodies
in all patients. In 19 patients with especially deep-seated bro-
ken needles in the soles of their feet, at least three 20-gauge
injection needles were used to mark the foreign needle location
(stereotaxic method) (Figures 2, 3). In the other patients, the
foreign needle was marked by making an incision in the skin
over the broken needle to allow it to be reached and removed.
The time between the injury and the removal operation was
1 day in 27 (79.4%) patients, 2 to 10 days in four (11.7%) pa-
tients, 4 months in one (2.9%) patient, 1 year in one (2.9%)
patient and 8 years in one (2.9%) patient. The mean opera-
tive time was 26.3 + 10.5 minutes (range, 15-45 minutes). Four
patients were hospitalized for 2 days for postoperative wound
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care and antibiotics. The average length of hospital stay was
1.1 + 0.3 days (range, 1-2 days).

Figure 2. (a, b) A marking method used to aid removal of the broken needle.

Figure 3. Radiographic images of the marking methods used to determine the
locations of broken needles (a, b, c, d).

Discussion

Foreign body-related injuries are one of the most common
types of injuries seen in the foot [6]. Foreign bodies embedded
in soft tissues can be toxic and cause serious allergic reactions,
inflammation and infection [3, 5, 14, 15]. The severity of these
complications varies. Removal of foreign bodies sometimes can
be difficult and time consuming [3, 14, 15]. While attempting to
remove a foreign body, larger incisions than those planned may
be necessary, and in some cases, may cause more damage than
that caused by the initial injury [7, 15].

Although there are no classical methods for preoperative detec-
tion of impalpable objects in soft tissue, many different meth-
ods can be used [3, 10]. Standard X-ray radiography is the most
clinically practical method of screening for foreign bodies [16].

However, radiography may only detect foreign bodies in 15% of
affected patients [1]. For detection of non-metallic objects, US,
CT and MRI are typically used [3, 6-13]. A study published by
Bernardino [4] that compared ultrasound, CT and xeroradiogra-
phy found that CT was more sensitive for detection of wooden
objects. Preoperative determination of the foreign body loca-
tion decreases the time needed for surgical excision and mini-
mizes unnecessary dissection [6]. Therefore, it is very important
to use imaging techniques to determine the correct location.
A stereotaxic method is often used for removal of superficial
foreign bodies in the absence of a fluoroscopic device [7]. In
our study, the use of a stereotaxic method for locating metallic
objects in deep tissue decreased the removal time and resulted
in less exposure to X-rays when using fluoroscopic equipment.
Sewing needle penetrations of the foot occur commonly in
the home [7]. In our study, needle penetrations occurred in 28
(82.3%) patients at home and occurred outside the home envi-
ronment in six (17.6%) patients. Injuries occurred in 38.2% of
the patients in summer, in 38.2% of the patients in autumn, in
20.6% of the patients in winter and in 2.9% of the patients in
spring.

It is evident that the most appropriate time to remove a foreign
body is immediately after injury. However, a wait of a few days
may be acceptable if treatment must be delayed. These injuries
usually lead to development of an abscess or fibrous tissue re-
action in a few weeks around the foreign body [3-5]. Our best
long-term phenomenon, a patient complained of increased foot
pain after sports trauma, and we subsequently identified and
removed a broken sewing needle from the foot. Symptoms ap-
peared eight years after the apparent trauma, which had been
forgotten. The needle was found to be covered with fibrotic tis-
sue.

Foreign body migration varies according to the structural fea-
tures of the anatomical region where the foreign body settled
[14, 15, 17]. Flat plates that are thin, long and localized in the
tendon sheath and foreign bodies in the upper extremities can
move more easily and over a greater distance than other types
of foreign bodies [17]. In our cases, none of the foreign bodies
had moved very far from their initial entry points.

Incisions required to remove a foreign body should avoid
weight-bearing surfaces and should be followed by creation
of a relaxed skin tension line if possible. In long dissections of
the plantar, Z incisions or S-shaped incisions can be used at
appropriate places if required. We mostly chose mini-incisions
because of the fluoroscopic equipment we use and stereotaxic
method we prefer. None of our patients experienced problems
related to the surgical scar tissue formed after surgery.

The patient’s age and location of the foreign body are impor-
tant factors in decision making for removal of the foreign body
in the operating room or emergency room, either performed
under general or local anaesthesia [13]. In particular, it is rec-
ommended that foreign bodies in paediatric patients and those
that are deep seated be removed in the operating room [13].
The interventions in all of our patients were performed in the
operating room. During surgery, 19 (55.8%) patients received
local anaesthesia, nine (26.4%) patients received spinal anaes-
thesia and six (17.6%) patients were sedated.

Various techniques have been developed for removal of foreign
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bodies [3, 6, 16]. Sharma and Azzopardi [18] reported that ra-
dio-opaque bodies were removed by using a marking technique
involving three 20-gauge needles. However, many variations
can be created with needles placed at various angles for local-
ization of foreign bodies. Mardel [19] stated that the Trendelen-
burg position for patients with surgical wounds reduced the
blood flow to the lower extremities and, thus, enabled sharper
images to be obtained that facilitated easier removal of foreign
bodies. Some authors have proposed that foreign bodies be re-
moved in the presence of ultrasound in an operating room [9,
13]. Bradley [16] reported a success rate of 88% for removal of
percutaneous foreign bodies in the presence of ultrasound. Tao
et al. [6] described a 3D CT guidance technique for removal of
small superficial metal foreign bodies. Foreign bodies under the
skin require relatively complete location information of neigh-
bouring muscles, tendons and neurovascular structures to en-
sure a more controlled surgical dissection. In our study, nine pa-
tients underwent surgical procedures that were performed with
a tourniquet. Fluoroscopy was used in all patients for guidance.
In 19 patients with especially deep-seated broken needle in the
soles of their feet, a marking technique using at least three
20-gauge injection needles (stereotaxic method) was used in
different variations to localise the foreign needles. The mean
operative time was 26 minutes, and no significant damage oc-
curred to the structures by using this procedure.

Foreign bodies that appear to have been present for a long time
in extremities may not require removal because of the lack of
functional effects or damage to anatomical structures. Patients
with these circumstances have been reported in the literature,
and they were informed that there was no need to remove the
foreign body [3, 5]. On the other hand, patients showing symp-
toms require removal of the foreign body. Foreign bodies that
cannot be removed might cause serious complications such as
infection, delay in healing, persistent pain, migration, cellulitis
or pseudotumours [2, 5]. We did not encounter any complica-
tions resulting in osteomyelitis in our patients during the fol-
low-up period. Postoperative inflammation at the incision site
was detected in four patients. At the end of follow-up, no prob-
lems were detected.

Foreign body injuries of the foot should not be considered insig-
nificant. These injuries can easily lead to various complications
in the affected soft tissues. Detection and removal of foreign
bodies can often be problematic, so good preoperative prepara-
tions are required. The structural features of the foreign body
should dictate the imaging techniques to be used, if possible.
Detailed physical examination and radiological examinations
are extremely important for achieving successful treatment of
patients.
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Ozet

Bu calismada klavikula kirgr nedeniyle, acik rediiksiyon ve anatomik plak ile
internal tespit yontemi uygulanan hastalarin klinik, radyografik sonuclariyla
birlikte iliskili komplikasyonlari degerlendirildi. Calismaya 27 (64.2%) erkek,
15 (35.7%) kadin toplam 42 hasta dahil edildi. Hastalarin ortalama yasi 31
(dagihm 19-51), ortalama takip suresi 16.2 ay (dagihm 9-26 ay) idi. Hasta-
larin 23’ tinde (54.7%) sag klavikulada, 19’ unda (45.2%) sol klavikulada kirik
mevcuttu. Hastalarin takip sonunda ortalama Constant skoru 85.2 (dagilim:
65-96) idi. Postop bes (%11.9) hastada implant yetmezligi, iki (%4.7) hastada
implant irritasyonu saptandi. implant yetmezligi gelismeyen hastalarin takip
sonundaki ortalama klavikular uzunlugu 164.45 mm (dagilhm 124.78-188.19),
saglam taraf klavikulalarin ortalama uzunlugu 165.82 mm (dagihm 124.17-
189.04) olarak tespit edildi (p=0.41). implant yetmezligi gelisen hastalarin or-
talama klavikula uzunlugu 161.93 mm (dagihm 137.16- 172.54), saglam ta-
raf klavikulalarin ortalama uzunlugu 171.05 mm (dagihm 149.49- 181.72)
olarak tespit edildi (p=0.02). Kortikal temasin kayboldugu deplase klaviku-
lar kiriklarin plak ile anatomik restorasyonu klavikular uzunlugu korumakta ve
fonksiyonel olarak iyi sonuclar saglamaktadir.

Anahtar Kelimeler
Klavikula Kirigi; Plak Tespiti; Kisalma; Tedavi; Komplikasyon

Abstract

In the present study, we assessed the clinical and radiographic results and
complications in patients who underwent open reduction and internal fixa-
tion using a plate for clavicle fracture. A total of 42 patients were enrolled
in the study, including 27 men (64.2%) and 15 women (35.7%). The mean
age was 31 years (range, 19-51 years), and the mean follow-up time was
16.2 months (range, 9-26 months). Twenty-three patients (54.7%) had left
clavicle fractures, and 19 patients (45.2%) had right clavicle fractures. The
mean constant score was 85.2 (range, 65-96) at the end of follow-up. In the
post-operative period, implant failure was detected in five patients (11.9%),
and implant irritation was detected in two patients (4.7%). In patients with-
out implant failure, the mean clavicular length was measured as 164.45 mm
(range, 124.78-188.19 mm) on the treated side and 165.82 mm (range,
124.17-189.94 mm) on the intact side after follow-up (p = 0.41). In patients
with implant failure, the mean clavicular length was measured as 161.93
mm (range, 137-172.54 mm) on the treated side and 171.05 mm (range,
149.49-181.72 mm) on the intact side (p = 0.02). We conclude that anatomi-
cal restoration using plates in displaced mid-shaft clavicle fractures with loss
of cortical contact spares clavicular length and provides better functional
outcomes.
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Introduction

Clavicle fractures are frequently encountered orthopaedic in-
juries. Clavicle fractures comprise 5-15% of all fractures and
44% of fractures involving the shoulder region [1-6]. This in-
jury is more common in young, active men [6]. The mechanism
of injury generally involves direct impact to the shoulder, such
as that occurring during falls [6, 7]. Approximately 70-80% of
clavicle fractures occur as mid-shaft fractures [2, 4, 6, 8-12].
The mid-shaft is the thinnest part of the clavicle and is not
stabilized by strong ligaments and muscles as in the lateral and
medial aspects [12]. However, the mid-shaft has lower bone
density compared with the medial and lateral aspects of the
clavicle, and its anatomical structure makes it more vulnerable
to external lateral forces [6, 13].

In clavicle fractures, displacement occurs due to an imbalance
in muscular strength. The displacement of the medial fragment
is superior and posterior due to forces applied by the sterno-
cleidomastoid muscle, while the displacement of the lateral
fragment is anterior and inferior due to forces applied by the
pectoralis major and deltoid muscles [11]. In adults, limited re-
modelling, persistent clavicular shortening and angulation can
develop after clavicle fracture.

Traditional management of clavicle fractures is conservative [1,
4, 11]. In preliminary studies, a lower incidence of non-union
and better functional outcomes were reported with conserva-
tive treatment [7, 14, 15]. In particular, conservative treatment
can yield good or excellent functional outcomes in clavicle frac-
tures with preserved cortical contact in children and adoles-
cents [16, 17]. However, good outcomes reported in conserva-
tive treatment are not universal. Recent findings suggest that
the shoulder can be at high risk for residual pain, non-union
and shoulder dysfunction after conservative treatment [8, 16].
Thus, it is recommended that management of clavicle fractures
should be individualised on the basis of the characteristics of
the fracture and the patient’s expectations [8, 16].

When only conservative treatment is provided, non-union or
symptomatic mal-union are highly common in clavicle frac-
tures, including deformities such as shortening above 20 mm,
displacement, angulation above 30° or fragmentation after
high energy traumas [18]. This may cause a significant reduc-
tion in the patient’s satisfaction due to shoulder asymmetry and
poor cosmetic appearance [19].

In the present study, we assessed clinical and radiographic re-
sults as well as related complications in patient who underwent
open reduction and internal fixation using a plate due to mid-
shaft clavicle fracture.

Material and Method

Patients who underwent surgery due to clavicle fracture be-
tween October 2010 and November 2013 were retrospectively
reviewed. Patients with isolated mid-shaft clavicle fracture
without cortical contact between primary fracture fragments
were included in the present study. Based on Orthopedic Trau-
ma Association (OTA) classification [20], there were 20 patients
(47.6%) with OTA type 15-B1 clavicle fracture, 17 patients
(40.4%) with OTA type 15-B2 and five patients (11.9%) with
OTA type 15-B3 fracture. There was clavicular shortening >2
cm in 31 patients (73.8%) and fragmented segmental fracture

in 11 patients (26.2%). All patients underwent surgery within
three days after trauma. The study was conducted in accor-
dance with the Declaration of Helsinki.

Surgical technique

Operations were performed under general anaesthesia in a
semi-standing position through a transverse incision over the
fracture line. During surgery, care was taken to avoid exces-
sive smooth tissue and periosteum injuries. The supraclavicular
nerve was dissected and spared (Figure 1). After reduction of
fracture, fixation was achieved superior to the clavicle using
a clavicular plate. No auto-graft or allograft was used during
surgery.

Figure 1. Reduction of fracture fragments in clavicle and appearance of the dis-
sected supraclavicular nerve.

Post-operative care

After surgery, all patients used an arm sling pouch for three
weeks. Passive shoulder exercises were initiated at the end of
the first week, while active shoulder range of motion exercises
were initiated after three to four weeks, depending on the pa-
tient’s tolerance. After four months, all activities were allowed
without any limitations.

All patients were assessed for wound site, superficial and pro-
found infections, neurovascular complications and irritation
problems related to implants in the early post-operative period.
In the late post-operative period, complications such as delayed
union, non-union, mal-union, implant failure and keloid forma-
tion at the incision site were assessed.

Radiological evaluation

Radiologically, callus formation beyond 24 weeks was defined
as delayed union, while the presence of pain and pathological
movement at fracture line without callus tissue was defined as
non-union [21, 22]. Mal-union was defined as the presence of
asymmetry with impaired anatomical alignment of clavicle [22].
Implant failure was defined as impaired reduction of fracture
with breaking or bending of the plate or screws [22].

At the final follow-up, posteroanterior thoracic radiographs
were obtained to compare length differences between the in-
tact clavicle and fracture site [23]. At the final follow-up visit,
functional assessment was performed on the basis of the Con-
stant score [24].
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Statistical analyses

All statistical analyses were performed using SPSS version 16.0
(SPSS Inc., Chicago, USA) for Windows (Microsoft Corporation,
Redmond, USA). Paired Student’s t-tests and Mann-Whitney U-
tests were used to analyze data. P < 0.05 was considered to be
statistically significant.

Results

A total of 42 patients were enrolled in the study, including
27 men (64.2%) and 15 women (35.7%). The mean age was
31 years (range, 19-51 years), and the mean follow-up time
was 16.2 months (range, 9-26 months). Twenty-three patients
(54.7%) had left clavicle fractures, and 19 patients (45.2%) had
right clavicle fractures (Table 1). Clavicle fractures were caused
by falls in 29 patients (69%), accidents in 11 patients (26.1%)
and sports injuries in two patients (4.7%). In addition to clavicle
fractures, one patient had a humerus fracture, six patients had
rib fractures and one patient had compartment syndrome of
the hand with phalanx fractures (Figure 2).

Table 1. Demographic characteristics of patients.

Patient, n 42

Age, mean + SD (range) 31+8.4 (19-51)
Gender, n (%)

Female 15 (35.7%)
Male 27 (64.2%)

Follow-up, months, mean+SD (range) 16.2+3.9 (9-26)

Location, n (%)

Right 23 (54.7%)
Left 19 (45.2%)
Fracture class, n (%)

15-B1 20 (47.6%)
15-B2 17 (40.4%)
15-B3 5 (11.9%)

Figure 2. Radiograph at post-operative month 15 in a patient with clavicle frac-
ture accompanied by humerus shaft fracture.

No neurovascular complications were observed after surgery.
No superficial or profound infections were detected during the

postoperative period. At the final follow-up visit, no keloid for-
mation was observed at the incision sites. After three months,
implant failure was detected in five patients (11.9%). Screw
pull-out and reduction loss at the fracture line was observed
in one patient, while implant breakage was observed in four
patients (Figure 3). Autogenous grafting and plate fixation was
performed in these patients following removal of implants. Im-
plant irritation was detected in two patients (4.7%); thus, im-
plants were removed after union.

Figure 3. A patient with implant failure after surgical treatment of clavicle frac-
ture: a) Pre-operative radiograph. b) Radiograph at post-operative month 16. c)
Poor cosmetic result.

In patients without implant failure, the mean clavicular length
was measured to be 164.45 mm (range, 124.78-188.19 mm) on
the treated side, while it was 165.82 mm, (range, 124.17-189.94
mm) on the intact side (p = 0.41) (Figure 4). In the five patients
(11.9%) with implant failure, the mean clavicular length was
measured to be 161.93 mm (range, 137.16-172.54 mm) on the
treated side, while it was 171.05 mm (range, 149.49-181.72
mm) on the intact side (p = 0.02).

Figure 4. Measurement of clavicular length at fractured and intact sites in a pa-
tient who underwent surgical treatment: Pre-operative radiograph (A). Clavicular
length of 145.94 mm on the right and 141.71 mm on the left after completion
of follow-up (B).

The mean Constant score was 85.2 (range, 65-96) in the final
follow-up visit. The mean Constant score was 74.8 (range, 65-
89) in seven patients (16.6%) with complications (five patients
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with implant failure and two patients with implant irritation),
while it was 89.2 (range, 83-96) in those without complications.
The mean Constant score was found to be significantly lower in
patients without complications compared with those with com-
plications (p = 0.001).

Discussion

The aim of clavicle fracture treatment is to ensure healing with
minimal dysfunction, morbidity and cosmetic deformity [16]. In
the present study, we observed that clavicular length was pre-
served with minimal shortening. We believe that this shortening
will not cause shoulder dysfunction. In addition, good functional
outcomes were achieved in our study. However, complications
did occur, particularly implant failure together with non-union
and requirement of implant removal during the post-operative
period.

Mal-union and shortening are frequently observed complica-
tions in clavicle fractures [17]. Non-union rates are 15-20% in
displaced, fragmented fractures, while mal-union can be seen
in up to 14-36% of patients who underwent conservative treat-
ment [6, 25]. Hill et al. reported that the risk for adverse con-
sequences and non-union was higher in clavicle fractures with
a shortening of >2 c¢m initially treated with conservative treat-
ment [3]. In that study, poor results were reported in 31% of
patients, while non-union was reported in 15% of the patients.
In a meta-analysis, Zlowodzki et al. reported a non-union rate of
15.1% in clavicle fractures after non-surgical therapy [26]. In an
anatomical and functional study, Ledger et al. reported a mean
shortening of 21.4 mm in 10 patients with clavicle fracture after
conservative treatment [11]. In addition, authors also detected
significant decreases in VAS scores and limitations in adduc-
tion and internal rotation of the involved shoulder. Lazarides et
al. reported shortening in 120 patients at a mean follow-up of
30 months after conservative treatment among 132 patients
with displaced mid-clavicular fractures [10]. The authors found
that the extent of shortening was 14.4 mm in men and 11.2
mm in women. They also found impaired shoulder movements
in 13.6% and decreased strength in 16% of the patients. In
a study conducted by Robinson et al., the non-union rate was
found to be 21% in displaced mid-shaft fractures of the clavicle
[27]. In addition, Nowak et al. found permanent problems and
weakness in 46% of 208 patients with clavicle fracture after
conservative treatment [28].

Mal-union with a shorter clavicle leads to abnormal biome-
chanical stress and glenohumeral and scapulothoracic dysfunc-
tion [29]. It is believed that mal-union and clavicular shorten-
ing cause rotation in the glenoid fossa, which, in turn, results
in disruption of the glenohumoral joint and scapular rotation
[10, 19, 30]. It has been reported that limitations in extension
and abduction develop in disordered glenohumoral joints. Some
authors have suggested that clavicular shortening enhanced
angulation upwards to the sternoclavicular joint and anterior
scapular version; in turn, resultant static changes in anatomy
can cause limited function of the shoulder [19, 29].

Smekal et al. measured clavicular length in mid-shaft fractures
using different imaging modalities [22]. Based on their find-
ings, the authors suggested the use of posteroranterior tho-
racic radiography to detect clavicular shortening. In our study,

we compared clavicular length between intact and operated
clavicles using posteroanterior thoracic radiographs. We mea-
sured the amount of shortening due to surgery at the end of
follow-up. We found that the mean shortening was 1.37 mm
in patients without implant failure. This shortening is markedly
smaller than those reported after conservative therapy in the
literature; in addition, it does not cause functional impairment
in the shoulder.

Recent studies have demonstrated that surgical therapy is
more effective than non-surgical management with regard to
non-union, mal-union and patient satisfaction [31]. In a multi-
centre study, it was found that radiological union developed less
than 12 weeks after surgery in clavicle fractures. The authors
reported lower rates of non-union and no cases of mal-union
in the surgery group and better functional outcomes one year
after surgery [20].

There is a progressive increase in the number of patients un-
dergoing surgery. However, surgical management is not free
from risk, with reported complication rates of 15-27% [10, 17,
21,25, 32]. Complications include infection, skin problems, non-
union, implant failure and poor cosmetic results [25, 33-35].
Bostman et al. reported complication and re-operation rates of
43% and 14%, respectively [34]. In a study involving 20 patients,
Kulshrestha et al. reported that implants were removed due to
implant irritation in four patients (9%) and that mal-union was
detected in four patients (4.4%) [8]. In a study comparing a
conservative approach with surgical therapy, Mirzatolooei et al.
detected non-union secondary to infection in one patient (3.4%)
and mal-union in four patients (13.7%) among 29 patients in
the surgery group. The authors also reported implant removal
in two patients (6.8%). In their study, the Constant score was
reported as 89.8, and there was a mean shortening of 4 mm
compared with the intact clavicle [36]. In a study comparing
locking intramedullar fixation and plate fixation, Ferran et al. re-
ported a Constant score of 88.7 in the plate group and implant
removal in eight patients (53%) after a mean follow-up of 12.4
months [33].

Infraclavicular hypoaesthesia secondary due to supraclavicular
nerve injury with reported incidence of 10-29% is the most com-
mon complication following surgical therapy [5, 21]. However,
no nerve injuries were detected after surgery in our patients. In
the literature, it has been emphasized that re-operation would
be required for removal of the implant in the majority of cases
treated surgically [7, 16, 17, 25, 31, 34-36]. In our study, im-
plants were removed due to implant irritation in two patients
(4.7%), and five patients (11.9%) underwent re-operation due
to implant failure.

In conclusion, surgical therapy allows rapid anatomic restora-
tion with stable fixation and early mobilization, although there
is no consensus on choice of treatment in mid-shaft clavicle
fractures. The present study has some limitations, including the
lack of a control group for comparison. Based on our results,
we believe that clavicular shortening and resultant potential
shoulder dysfunction can be avoided by anatomical restoration
with a plate in displaced mid-shaft clavicle fractures with loss
of cortical contact.
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Ozet

Amag: Kromozom 10g25.3'te lokalize transkripsiyon faktorii 7-benzeri 2
(TCF7L2) geni bircok kanser tipi ile iliskisi gosterilmis, yiiksek hareketli grup
iceren bir transkripsiyon faktorini kodlar. Bu faktér, embriyonik gelisimin
ve olgun dokularda homeostazinin diizenlenmesinde kilit rol oynayan Wnt/B-
katenin sinyal yolaginin 6nemli bir parcasidir. Wnt/B-katenin sinyal yolagi-
nin devamli aktivasyonunun kanser gelisimine yol acabilecegi bilinmektedir.
Bu calismada, Wnt/B-katenin sinyal yolaginin kilit efektorii TCF7L2 geninde-
ki rs7903146C>T ve rs12255372G>T tek niikleotid polimorfizmlerinin mide
kanseri ile iliskisinin ortaya konulmasi ve iliskili risk allellerinin belirlenme-
si amaglanmistir. Gere¢ ve Yontem: Calismamizda; TCF7L2 genindeki poli-
morfizmler, 38 mide kanseri hastasi ve 48 saglikl bireyde, PCR-RFLP tek-
nigi kullanilarak genotiplendirildi. Elde edilen veriler istatistiksel olarak ana-
liz edildi ve tim degerlendirmelerde p<0.05 anlamli kabul edildi. Bulgular:
rs12255372G>T polimorfizmi additif model altinda (OR: 0.366 [95% Cl:
0.135-0.989] p= 0.047) hastalikla iliskili bulunurken rs7903146C>T ile mide
kanseri arasinda anlaml bir iliski tespit edilmedi (p> 0.05). Tartisma: Calis-
mamiz, TCF7L2 gen polimorfizmlerinin mide kanseri ile iliskisinin belirlenme-
sine yonelik Turk poptilasyonunda yapilan ilk arastirmadir ve rs12255372G>T
polimorfizminin mide kanseri icin bir risk belirteci olabilecegini gostermekte-
dir. Diger taraftan 6rnek sayisinin artirildigi daha genis bir populasyonda ya-
pilan ileriki calismalara ihtiyag vardir.

Anahtar Kelimeler
TCF7L2 Geni; SNP; Mide Kanseri; Tiirk Populasyonu

Abstract

Aim: The Transcription factor 7-like 2 (TCF7L2) gene, located on chromo-
some 10g25.3, encodes a transcription factor, which contains a high mobility
group box, demonstrated in association with many cancer types. This factor
is a critical part of Wnt/B-catenin signaling pathway that plays key roles in
regulation of embryonic development and homeostasis in mature tissues.
It is known that the constant activation of Wnt/B-catenin signaling path-
way can cause cancer development. In this study, it is aimed to reveal the
association between rs7903146C>T and rs12255372G>T single nucleotide
polymorphisms in TCF7L2 gene, the key effector of Wnt/B-catenin signaling
pathway, and gastric cancer and to determine associated risk alleles. Mate-
rial and Method: In our study, polymorphisms in TCF7L2 gene were geno-
typed using PCR-PFLP technique in 38 patients with gastric cancer and 48
healthy individuals. The obtained data were statistically analyzed and p<0.05
was accepted significant in all assessments. Results: No significant associa-
tion was determined between rs7903146C>T and disease (p> 0.05) while
12255372G>T polymorphism was associated with the disease under addi-
tive model (OR: 0.366 [95% Cl: 0.135-0.989] p=0.047). Discussion: This is
the first study to examine the association between TCF7L2 gene and gastric
cancer risk in Turkish population and suggests that rs12255372G>T could be
a potential indicator for gastric cancer. On the other hand, further studies
are required which will be carry out in more increased number of samples in
a wider population.
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Introduction

Gastric cancer (GC) is the fourth most common malign tumor
type in the world and the incidence rate between countries and
even in different regions of a country shows significant differ-
ences [1]. Although numerous biological and epidemiological
studies, the mechanisms revealing GC are not yet fully under-
stood but it is known that gastric carcinoma is a very gradual
and multifactorial process which genetic and environmental
factors are in interaction with each other [2, 3].

Helicobacter pylori infection, smoking, inadequate fruit and
vegetable, high meat and salt consumption and lack of food
cooling are the major environmental factors [4]. On the other
hand, positive family history means high risk for GC [5] and ge-
netic susceptibility accounts for 35% of disease etiology [6]. In
recent years, studies have focused on the effects of single nu-
cleotide polymorphisms (SNPs) which thought to cause disease
development by altering the functions of a variety of biological
pathways in GC. In this context, the association of the SNPs
in genes such as NFKB1, PSCA, MUC1, TGFBR1, ERCC4, TOX3
with GC was investigated in various studies conducted in order
to reveal the genetic basis of GC [2, 7-9].

The transcription factor 7-like 2 (TCF7L2) gene located on
10g25.3, encodes a high mobility group (HMG) box-containing
transcription factor (TCF-4) which is associated with multiple
types of cancer [10].This transcription factor is an important
part of Wnt/B-catenin signaling pathway that modulates cell
proliferation, cell polarity and cell differentiation during embry-
onic development and also plays a key role on homeostasis in
mature tissues [11]. It is known that any mutation which may
occur in Wnt/B-catenin signaling pathway causes neonatal de-
fects, osteoporosis, cancer, and other various diseases [11].
Bipartite transcription factor B-catenin/T cell factor (B-cat/
TCF), is the major effector of Wnt signaling which is formed by
the heterodimerisation of free B-cat with one of the four mem-
bers of the TCF family [(TCF7 (also known as TCF-1), lymphoid
enhancer binding factor (LEF-1), TCF7L1 (also known as TCF-
3) and TCF7L2 (also known as TCF-4)] [12]. The active nuclear
complex formed by B-catenin and one member of the TCF fam-
ily; activates the transcription of the Wnt target genes involved
in cellular proliferation, evasion of apoptosis, tissue invasion
and metastasis [12].

Due to many of these target genes are the proto-oncogenes,
the constant activation of Wnt/B-catenin signaling is associ-
ated with various cancer types such as colorectal cancer, hepa-
tocellular carcinoma and gastric carcinoma [13-16]. The asso-
ciation of SNPs in various genes with GC was shown in different
populations [17]. In the present study, we conducted a case-
control association study to evaluate the effect of rs7903146
(C/T) and rs12255372 (G/T) variations in TCF7L2 gene, the key
effector of Wnt/B-catenin signaling pathway, on the risk of GC
in a Turkish population.

Material and Method

Study subjects

38 patients (12 female, 26 male) diagnosed with GC from Sel-
cuk University, Faculty of Medicine, Department of Oncology
and 48 volunteers (29 female, 19 male) with no family history
of cancer were included in this study. Informed written consent

was obtained from each individual before participation into the
study and the Ethical Committee of the Selcuk University, Fac-
ulty of Medicine approved the study (decision no:2011/014).

Genomic DNA isolation and genotype analysis

Genomic DNA was extracted from peripheral blood leukocytes
using standard proteinase K (Sigma, St Louis, America) and SDS
(Sigma, St Louis, America) procedure. The nucleotide sequence
of the TCF7L2 gene was obtained from the GenBank™ data-
base. A polymerase chain reaction (PCR)-based restriction frag-
ment length polymorphism (RFLP) method was used to geno-
type rs7903146 (C/T) and rs12255372 (G/T) polymorphisms.
PCR amplification was carried out in a 30pl volume containing
50-100 ng genomic DNA, 1X PCR buffer (Fermentase, Vilnius,
Litvania), 0.6mM deoxynucleoside triphosphates (Fermentase,
Vilnius, Litvania), 0.1 units Taq polymerase (Fermentase, Vil-
nius, Litvania) and 0.4 uM of each primers (Biomers, Singapur)
for rs7903146(C/T) (forward: 5-GAGAGCTAAGCACTTTTTAG-
GTA-3" and reverse: 5’-CTGACATTGACTAAGTTACTTGC-3’) and
for rs12255372 (G/T) (forward: 5-TGTTAATGGCTTGCAGGT-
CAG-3’ and reverse: 5'-CACCCAAGGTTTGAGGCCTAA-3’) poly-
morphisms. PCR reactions were performed as follows: an initial
denaturation at 94 °C for 5 min was followed by 35 cycles of
denaturation at 94 °C for 30 s, annealing at 65,5°C and 54°C
for rs7903146 and rs12255372, respectively for 30 s, elonga-
tion at 72 °C for 30 s, and a final extension at 72 °C for 2 min.
After amplification, 10pl PCR products were digested with Rsal
(Fast Digest, Fermentase, Vilnius, Litvania) at 65°C for 1 h and
with Tasl (Fast Digest, Fermentase Vilnius, Litvania) at 37°C for
1 h for genotyping of rs7903146 (C/T) and rs12255372 (G/T)
polymorphisms, respectively. After treatment with restriction
enzymes, DNA fragments were visualized on 3% agarose gel
electrophoresis and stained with ethidium bromide (Sigma, St
Louis, America). Genotyping results were validated by direct se-
quencing of randomly selected samples for each genotype of
all two SNPs.

Statistical analysis

Initial comparison was performed between patient and control
groups using t-test. x> goodness of fit test was carried out to
evaluate Hardy-Weinberg equilibrium (HWE) in patient and con-
trol groups. Analyses were carried out using dominant, additive,
and recessive models. Dominance was defined in terms of al-
lele 2 (minor allele) effects. In dominant allele 2 models, homo-
zygous individuals for allele 1 were compared with carriers of
allele 2. In recessive allele 2 models, homozygous individuals
for allele 2 were compared with carriers of allele 1. The odds
ratio (OR) and its 95% confidence interval (Cl) was obtained
by logistic regression method to determine the correlation be-
tween the genotypes or alleles of TCF7L2 rs7903146 (C/T) and
rs12255372 (G/T) polymorphisms and GC risk by SPSS 18.0
software (SPSS Inc., Chicago, IL). In all analyses, a p value <0.05
was considered statistically significant.

Results

After the incubation with restriction enzymes; the rs7903146
C allele was cut into two fragments of 91 and 22 bp, while the
rs7903146 T allele remained uncut (113 bp). For rs12255371
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polymorphism; the DNA obtained from the GG homozygote in-
dividuals were digested into five fragments (162, 130, 99, 36,
and 35bp); from TT homozygote individuals were digested into
six fragments (145, 130, 99, 36, 35 and 17bp). When seven
bands were visualized, the individuals were genotyped as be-
ing GT heterozygotes. According to result of X? analyze, both of
the SNPs were in Hardy-Weinberg equilibrium (p<0.05) except
deviation observed in patient group for rs12255372 (p<0.05).
Genotype distributions of the SNPs were detailed in table 1.
There was no significant association between rs7903146C>T
and disease (p> 0.05) while 12255372G>T polymorphism was
associated with the disease under additive model [OR: 0.366
(95% Cl: 0.135-0.989) p=0.047] after odds analyzing carried out
under dominant, recessive and additive models.

Table 1. Genotype distributions and results for association analysis between rs7903146 and rs12255372

polymorphisms and gastric cancer

found in GC with high microsatellite instability [16]. The asso-
ciation of some SNPs in TCF7L2 gene with various cancer types
was shown in recent studies. Of these SNPs, rs7903146 (C>T)
polymorphism was reported to be associated with colorectal
and lung cancer [22] prostate cancer and increased breast can-
cer risk [23]. Neverthless, Connor et al [10] determined three
polimorphisms rs3750805, rs7900150 and rs1225404 as well
as rs7903146 in TCF7L2 to be associated with breast cancer.
Rs12255372 (G>T) was shown to be associated with familial
breast cancer risk [23] while it was shown to increase prostate
cancer aggressiveness in another study [24]. Results of a meta-
analysis indicated that there was a significant association be-
tween TCF7L2 rs7903146 (C>T) polymorphism and the risk of
breast, prostate and colon cancer rather than colorectal, lung
and ovarian cancer [21]. Although numer-
ous studies have shown different genes and
variants as genetic risk factors for gastric

0Odds ratio (95% CI-P) . B

LchZ:ieon SNP Genotype n (%) — _ . cancer, revealing the exact molecular mech

Additive Dominant  Recessive  apism of GC is still a challenge. The strong

Intron 4 rs12255372  G/G G/T T 0,366 0,46 085 candidate TCF7L2 gene, as a transcription
G>T [013-099]  [0,19-1,12] [0,22-3,28] }

Patient 17(44,74) 16(4270) 5(1315) p=0047  p=0089  p=0819 factor, may enhance the canceration of

Control 31(65,96) 10(21,28) 6(12,76) gastric epithelial cells by changing the ex-

Intron3  rs7903146  C/C T dl 1.2 1.6 06 pressions of a variety of genes involved

T [031-4651] [0,44-562] [023-134] .

Patient 14(36,84) 18(47,37) 6(15,79) p=0,792 p=0,484  p=0,191 in cell cycle such as c-myc oncogenes. In

Control 25(52,08) 18(37,5)  5(10,42) our country, although it is the second most

common type of cancer subsequently breast

Discussion cancer in women and lung cancer in men [25], there is no study

Gastric cancer (GC), which is the third leading cause of cancer
related death in men and the fifth in women worldwide, mostly
occurred in countries of Far East such as China and Japan and
Eastern European countries [17]. Evidence from several mo-
lecular genetics studies indicates that genetic factors of an
individual are involved in his/her susceptibility to GC as well as
environment and viral/bacterial infections [18]. In a Han Chi-
nese population study, homozygote GG genotype of rs4648068
in NFKB1 gene is associated with increased GC risk [7] while
an other Chinese population provided evidence that polymor-
phism in PSCA gene is involved in susceptibility to GC [8]. Also,
rs6478974 and rs10512263 polymorphisms in TGFB1 gene
were shown to be associated with GC development under domi-
nant models by Chen et al [9]. Ferrer-Ferrer et al [19] reported
an association between HSP70 genotypes and the develop-
ment of GC in a population in Costa Rica. The SNP rs6983267
is another polymorphism demonstrated to be predisposing the
susceptibility of GC in a case-control study whereas Zhang et
al [2] showed that rs3803662 in TOX3 gene was significantly
associated with survival of GC.

The TCF7L2 gene was firstly reported to be associated with
type 2 diabetes (T2D) by Grant et al [20] and has been con-
firmed to be one of the strongest susceptibility gene of T2D
with following studies further. On the other hand, it is hypoth-
esized that TCF7L2 gene may affect cancer independently of
diabetes because of its product (TCF4 protein) is involved the
Wnt/B-catenin signaling pathway as a transcription factor that
induces the expression of target genes such as the cyclin D1
(CCND1) and c-myc oncogenes involved in cellular proliferation,
evasion of apoptosis, and also tissue invasion and metasta-
sis [21]. The frameshift mutations in TCF7L2 gene have been

on the genetic basis of GC. Up to now, the associations between
polymorphisms in various genes and GC have been investigated
in several studies worldwide, but the association between TC-
F7L2 gene polymorphisms and the GC risk was not investigated
in any study to the best of our knowledge. We investigated the
risk associated with rs12255372(G>T) and rs7903146(C>T)
SNPs in TCF7L2 gene for the first time in a Turkish population
with GC.

In our study we did not detect a significant association between
rs7903146C>T and GC (p> 0.05) but rs12255372G>T polymor-
phism was significantly associated with the disease risk. Our
findings suggest that rs12255372 (T) variant may increase the
susceptibility of GC, thus could be a potential indicator for GC
risk. Lack of association between rs7903146 and GC could be
due to our relatively small sample size. The other limitations of
the present study is; not determining the effect of gene-gene/
gene environment interaction and of analyzing stratified of tu-
mor size, histological type, dept of invasion, drinking status, in-
formation of tumor site, etc. However, it is the first study which
investigates the association between TCF7L2 gene polymor-
phisms and GC which presents the initial data obtained from
Turkish population about whether TCF7L2 gene polymorphisms
are associated with GC.

Further studies are required to confirm our findings and the
role of these variants in GC susceptibility in larger sample sizes
among ethnically and geographically different populations.
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Ozet

Amag: Depresyon ve inflamasyon son dénem bobrek yetmezligi (SDBY) has-
talarinda siktir. Calismamizda depresyon, inflamasyon ve sosyal destek ara-
sindaki iliskiyi incelemeyi amacladik. Gereg ve Yontem: Calismaya 137 has-
ta alindi. Tim hastalarda Beck Depresyon Olcegi (BDO), Cok Boyutlu Algila-
nan Sosyal Destek Olcegi (CBASDO) ve Malniitrisyon inflamasyon Skoru(MIS)’
nu kullandik. Bulgular: BDO, CBASDO ve MIS sirasiyla 15.9+9.5, 60.515.1,
7.8+2.9 olarak bulundu. Hastalar BDO puanlarina gére; depresyonu olan has-
talar (BDO puani= 17, n= 55, % 40) ve depresyonu olmayan hastalar (BDO
puani< 17, n = 82, % 59) olmak uzere iki gruba ayrildi. Depresif hastalarin
cogunlugu kadindi (% 58) ve yalniz yasiyorlardi (% 97). Haftalik eritropoei-
tin dozu ve CRP diizeyleri depresyonu olmayan hastalara gére depresyonu
olan hastalarda daha yiiksekti ve bu fark istatistiksel olarak anlaml degildi
(p>0.05). MiS, depresyonu olan hastalarda (6+2.2), depresyonu olmayan has-
talara (10.51.8) gére daha yiksekti (p<0.001). Depresyonu olan hastalarin
CBASDO puanlari (57.3+17.9), depresyonu olmayan hastalarin puanina gére
(62.7+12.5) daha dusiik bulundu (p<0.05). BDO ve CBASDO puanlari arasinda
negatif korelasyon varken, BDO puani ve MiS arasinda pozitif bir korelasyon
saptandi. Yapilan ¢ok degiskenli lineer regresyon analizinde (cinsiyet, BUN,
albiimin, MIS ve CBASDO), depresyon bagimsiz olarak MIS (B= 0.60, t=9.9
p<0.001) ve CBASDO (B= -0.37, t=-6.2 p<0.001) ile iliskili bulundu. Tartisma:
Hemodiyaliz hastalarinin daha fazla sosyal ve psikolojik destege ihtiyaci var-
dir. Calismamizda yiiksek diizeyde inflamasyon ve disiik sosyal destek, dep-
resyonun varligi ile iliskili bulundu. Ancak, bu sonuglarin dogrulanmasi igin bii-
yik 6lcekli calismalara ihtiyag vardir.

Anahtar Kelimeler
Depresyon; Malniitrisyon; inflamasyon; Sosyal Destek

Abstract

Aim: Depression and inflammation are common in patients with end-stage
renal disease (ESRD). In our study, we aimed to investigate the relationship
between depression, inflammation and social support. Material and Method:
Accordingly, 137 patients were enrolled. We used Beck Depression Inventory
(BDI) and Multidimensional Scale of Perceived Social Support (MSPSS) and
Malnutrition Inflammation Score (MIS) in all patients. Results: BDI, MSPSS
and MISS were 15.9+9.5, 60.5+15.1, 7.8+2.9 respectively. The patients were
divided into two groups with respect to BDI scores: patients with depres-
sion (BDI score = 17, n= 55, 40.2%) and patients without depression (BDI
score< 17, n = 82, 59.8%). In depressive patients, the majority were female
(58%) and lived alone ( 97%). The weekly erythropoietin dose and CRP levels
were higher in patients with depression than in patients without depression
and this difference did not reach statistical significance (p>0.05). MIS scores
were higher in patients with depression (10.5+1.8) than in patients without
depression (6+2.2) (p<0.001). Patients with depression (57.3+17.9) had lower
MSPSS scores than patients without depression (62.7+12.5) (p<0.05). There
was positive correlation between BDI and MIS, while negative correlation
was observed between BDI and MSPSS. In the multivariate linear regression
analysis (gender, BUN, albumin, MIS and MSPSS), depression was indepen-
dently associated with MIS (B= 0.60, t=9.9 p<0.001) and MSPSS (B= -0.37,
t=-6.2 p<0.001). Discussion: Hemodialysis patients needed more social and
psychological support. They had higher inflammation and lower social sup-
port that associated with the presence of depression, although large-scale
studies are needed to confirm our results.
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Introduction

Depression is a common psychiatric condition in end-stage re-
nal disease (ESRD) patients. Depression often causes a serious
decline in energy level, loss of appetite and reduced interest in
everyday activities. Most ESRD patients show such symptoms
and they can be overwhelming [1]. Depression may also lead to
malnutrition which is a common problem in the ESRD patients
[2].

All the evidence points that malnutrition is an important cause
of morbidity and mortality in ESRD patients. As depression is
commonly associated with poor oral intake, it can aggravate
malnutrition in chronic dialysis patients. In many studies, it is
suggested that increased cytokines may trigger signs of de-
pression and stimulate catabolism and cause negative protein
balance. Moreover, ongoing chronic inflamation may contribute
to malnutrition. A new scoring system called Malnutrition In-
flammation Syndrome (MIS) is helpful for showing us the hos-
pitalization risk in ESRD patients [2,3]. A triad of depression,
malnutrition and, inflammation contributes to the high mortal-
ity in these patients [4,5]. Social affection and support is an im-
portant issue for the treatment of depression in patients with
chronic ilness. For several reasons, hemodialysis patients need
serious medical, social and psychological support and social
support is an essential part of ESRD treatment. The patients
can get social help and support from family, friends and also
the medical personnels. Indeed, ESRD and its treatment with
dialysis, often prove to be a huge burden on the psychology
and social lives of these patients [6]. One way of measuring
the level of social support is to use the MSPSS. Although how it
works is not clearly known, social support seems to have a posi-
tive effect on the cardiovascular, endocrinologic and immune
system in patients with normal kidney functions.

On the other hand, poor social support and unhappy marital life
are related with higher blood pressure, higher circulating lev-
els of catecholamines, and worse immune function [7,8]. Good
social support has been associated with lower BDI score and
higher MIS score in hemodialysis patients [9]. The objective of
this study was to evaluate the relationship between depression,
malnutrition inflammation and social support in hemodialysis
patients.

Material and Method

The study protocol was approved by our local scientific eth-
ics committee (The IRB approval number is 2007/179). In this
study 137 hemodialysis patients (male/female, 78/59, mean
age, 53.3+13.2 years, mean dialysis duration 56.1+5.4 months),
who had been on hemodialysis for the last six months were
included from Ondokuz Mayis University Hemodialysis Unit and
Samsun Training and Reserach Hospital Nephrology Depart-
ment. If the patients had a history of malignity, acute or chronic
inflammatory illness or a hospitalization period within last six
months were excluded. The therapies such as corticosteroids
and antidepressants could affect the results and thus these pa-
tients were eliminated.

Standard bicarbonate dialysis solution by semisynthetic mem-
branes (dialysis filters surface area 1.1 to 1.7 m2) were used in
all patients three times a week. All patients were normotensive
and without edema by the exact dry weight target. The average

urea Kt/V in these patients was 1.4+0.2. In all patients, age,
gender, duration of ESRD, education duration, and body mass
index (BMI) were recorded. Moreover, patients’ medication was
recorded in terms of erythropoietin dose. At the beginning of
the inflammatory infectious state blood tests were performed.
Serum calcium, phosphorus, C-reactive protein (CRP), albu-
min, hemoglobin, total iron-binding capacity, and ferritin were
measured following at least an eight hour of fasting. All blood
samples were obtained during the midweek hemodialysis ses-
sion and serum samples were made by standard methods in the
routine clinical laboratory. Social support was assessed by the
MSPSS, depression was assessed by BDI and the malnutrition
and inflammation status was assessed by the MIS.

The BDI is an inventory that utilizes the existent symptoms of
depression. The BDI score ranges from O to 63. The BDI was
used for the diagnosis of depression. We used the MSPSS to
evaluate perceived social support. The MSPSS consisted of
three support categories: social support from family, social sup-
port from friends, and from one special person. Research dem-
onstrated that MSPSS outcomes are related with depression
in renal failure patients who receive maintenance hemodialysis
[6]. MIS is a new, comprehensive scoring system created using
seven components of the Subjective Global Assessment, and
combining them with three new parameters (body mass index,
serum albumin, and total iron-binding capacity). Each compo-
nent of the MIS has four levels of severity, from O (normal) to
3 (very severe). In malnutrition, MIS tends to rise. The MIS is
an indicator of malnutrition inflammation complex syndrome
and MIS score is used to estimate morbidity and mortality in
hemodialysis patients [9]. SPSS software (Statistical Package
for the Social Sciences version 10.0; SPSS Inc., Chicago, IL,
USA) was used for the analysis of the statistics datas. Statisti-
cal significant p value was <0.05 for the results. Datas were
shown as meanzstandard deviation. Data were expressed as
mean+standard deviation. According to BDI score, the patients
were divided into two groups. BDI score = 17 indicates mild-
to-moderate depression. Comparisons of continuous variables
were assessed by student’s t test. Comparisons of the categor-
ic variables were assessed by the pearson chi-square test. To
show the correlations we used the pearson r coefficient. The
situations that predicts depression in hemodialysis patients
were detected by using multiple linear regression analysis. The
factors affecting depression (variables included gender, BUN,
albumin, MIS, and MSPSS) were evaluated with linear regres-
sion analysis.

Results

Table 1 shows the demografic, clinical and laboratory data of
137 hemodialysis patients. Table 2 shows the demografic and
laboratory data of patients with and without depression. BDI,
MSPSS and MIS were 15.9+9.5, 60.5+15.1, 7.8+2.9 respective-
ly, in all patients. Most of the patients were married (67.3%),
living with family, and unemployed (61.2%) in all patients. We
grouped the patients into two according to their BDI scores:
patients with depression (BDI score = 17, n= 55) and patients
without depression (BDI score< 17, n = 82). In the non-depres-
sive group, BUN and serum albumin levels were higher than the
depressive group (p<0.05). In depression group, most of the pa-
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Table 1. Demographic, clinical and laboratory data of all patients

Variable Mean +SD (n=137)
Mean Age, y 532+13.2
Gender, M/F 78/59
Mean duration of dialysis, months 56.1+5.4
Mean duration of education, year 6.60+4.89
BMI (kg/m2) 26.2+5.7
Married (%) 67.3

Lives with family (%) 91.5
Unemployed (%) 61.2
MSPSS (12-84) 60.5+15.1
MIS (0-30) 7.8+2.9
BDI (0-63) 15.9+9.5
Kt/V 1.4:0.2
BUN, mg/dL 83.3+14.6
Creatinine, mg/dL 9.3+2.6
Calcium, mg/dL 9.4+0.7
Phosphorus, mg/dL 5.12+1.53
iPTH, pg/mL 382.1£97.9
Total cholesterol, mg/dL 178.1+53.2
LDL, mg/dL 94.7+33.1
Triglyceride, mg/dL 184.7+94.5
Albumin, g/dL 3.9+0.5
CRP, mg/L 14.4+9.6
Hemoglobin, g/dL 10.8+1.3
Ferritin, ng/mL 328.9+213.2

SD; standard deviation, MSPSS; Multidimensional Scale of Perceived Social
Support, MIS; Malnutrition Inflammation Score BDI; Beck Depression Inventory.

Table 2. Comparison of demographic and laboratory data in patients with de-
pression and without depression

Variable Patients Without  Patients With P

Depression Depression

(BDI<17) (BDI= 17)

(n=82)(59.8%) (n=55)(40.2%)

Mean+SD Mean+SD
Mean Age, y 53.6+14.5 53.1+11.3 NS
Gender, M/F 55/27 23/32 NS
Mean duration of dialysis, 60.2+62.5 499 +37.8 NS
months
Mean duration of education, 7.8+4.3 5.6+3.8 p<0.05
year
MSPSS (12-84) 62.7+£12.5 57.3+17.9 p<0.05
MIS (0-30) 6+2.2 10.5+1.8 p<0.05
BUN, mg/dL 86.3+14.6 78.3+1.3 p<0.05
Creatinine, mg/dL 9.6+2.5 8.8+2.1 NS
Calcium, mg/dL 8.7+0.8 10.5£11.6 NS
Phosphorus, mg/dL 5.8+1.6 56+1.3 NS
iPTH, pg/mL 318.3+57.5 477.15+41.6 NS
Total cholesterol, mg/dL 172.7+48.1 185.9+49.5 NS
LDL, mg/dL 91.7+32 99.2+34.4 NS
Triglyceride, mg/dL 186.7+97.3 182.1+91.1 NS
Albumin, g/dL 3.9:0.3 3.3:0.3 p<0.05
CRP, mg/L 12.7+11.1 16.8+7.9 NS
Hemoglobin, g/dL 10.8+1.6 10.5+1.3 NS

Ferritin, ng/mL

415.17+266.96

351.63+207.66 NS

SD; standard deviation, MSPSS; Multidimensional Scale of Perceived Social
Support, MIS; Malnutrition Inflammation Score

tients were living alone (97%) and females (58%) but there was
no certain statistical change between the depressive and non
depressive patients groups when we compare in terms of lonely
status and gender. Additionally we observed no significant dif-
ference in patients with and without depression in terms of
marital status and occupational status (p>0.05). Depression
score was higher for patients paying rent in comparison with
patients not paying rent (p<0.01). The erythropoietin require-
ment was higher in patients with depression than without de-
pression (6535.6+3713.5, 5439.7+2548.1, p>0.05 respectively).
Accorging to our analysisis, MIS scores were higher in patients
with depression (10.5+1.8) than in patients without depression
(6+2.2) (p<0.001), and patients with depression (57.3+17.9)
had lower MSPSS scores than patients without depression
(62.7412.5) (p<0.05). While BDI and MIS (r=0.62, p<0.001),
showed positive correlation, BDI and MSPSS (r=-0.41, p<0.001)
showed negative correlation. In the multivariate linear regres-
sion analysis, depression was independently associated with
MIS (B= 0.60, t=9.9 p<0.001) and MSPSS (B= -0.37, t=-6.2
p<0.001) (variables included gender, BUN, albumin, MIS, and
MSPSS) (Table 3).

Table 3. Multiple linear regression model of factors affecting depression in
hemodialysis patients.

Variable B coefficient t P Value
Gender 0.46 3.98 >0.05
BUN 0.51 9.17 >0.05
Albumin 0.73 87 >0.05
MIS 0.60 9.9 <0.001
MSPSS -0.37 6.2 <0.001

MIS; Malnutrition Inflammation Score, MSPSS; Multidimensional Scale of Per-
ceived Social Support

Discussion

In the present study we observed that hemodialysis has signifi-
cant negative affects on the physical and psycho-social lives of
ESRD patients. Depression and malnutrition-inflammation also
are major problems in hemodialysis patients. Depressive pa-
tients had lower education level, MSPSS, serum albumin levels
and higher MIS levels than non-depressive patients. Moreover,
our results show that higher MIS and lower MSPSS values were
associated with the presence of depression.

The prevalance rate for depression in patients with ESRD is high
[2]. Koo et al. showed that depression is related with malnutri-
tion in the ESRD patients [2]. However, they did not evaluate
the relationship between the demographic data (such as educa-
tion, marital status, work status, living with family, and social
support) and depression. Some studies, reported that an asso-
ciation between depression and MSPSS values, and in patients
with depressive mood MSPSS was significantly lower than in
patients with non-depressive mood [8,9]. There are a few stud-
ies on the triad of social support, depression and, malnutrition-
inflammation [9]. In our study, we also evaluated the triad of
depression, social support and malnutrition-inflammation.

In hemodialysis patients nearly half of them complain from de-
pression and 5-20% have major depression [10]. High depres-
sion score in the ESRD patients is associated with mortality
[T1]. In our patients, the mean depression score was 15.9+9.5
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and we found that 40.2% of our patients had depression ac-
cording to the BDI. In fact, diagnosis of depression is not easy
in the ESRD patients. There is usually an overlap between the
symptoms of uremia and depression. Symptoms and signs of
renal failure, side effects of treatments (such as weight loss
and low appetite) are similar to those of depression [10-12].
The main risk factors of depression in ESRD patients are fe-
male gender, living alone, low education, and low albumin levels
[12]. and higher inflammation may be contributing to this quite
high depression rate.

Protein-energy malnutrition and inflammation are disorders
that often appear together and follows each other in hemodi-
alysis patients [13]. It is suggested that malnutrition can lead to
inflammation. Inflammatory process in ESRD is connected with
the uremic environment and also elevated levels of proinflam-
matory cytokines are found paralelly to the process [13]. Serum
levels of proinflammatory cytokines elevated in depressed pa-
tients [2]. BDI score influences MIS score, and thus, it may lead
to poor oral intake, muscle loss, hypoalbuminemia, recurrent
anemia and increased atherosclerosis by aggravating malnutri-
tion and inflammation in patients with ESRD [14] and there was
a significant association between depression and MIS values
[9]. Morever a study showed that MIS and CRP were predic-
tors of mortality and morbidity in the ESRD patients [15]. In
our study we measured serum albumin levels, CRP levels, and
MIS to evaluate the causes of inflammation. Patients with de-
pression had higher MIS, CRP levels, and lower serum albumin
levels, Accordingly, our findings suggest that the MIS score is
an important factor for depression in hemodialysis patients.
Anemia has been associated with increased fatigue, lethargy
and weakness in individuals and also with sleep disorders in
hemodialysis patients. In one study, fatigue is related to pres-
ence of depression [16]. Because depression is connected with
appetite and oral intake. Bilgic et al. reported a strong correla-
tion between depression and lower levels of hemoglobin [17].
In our study, although hemoglobin levels did not differ between
the patients with and without depression, although the eryth-
ropoietin dose was higher in patients with depression than in
patients without depression.

Social support is a complex relationship in which feelings af-
fections ,help and obligations are given bilaterally [18]. Most
of the times family members relatives close friends or a spe-
cial person give social supports [18]. Life style modifications
change of social activities restricted independence are often
found in patients with ESRD. All of these changes make easy
to develop depression state. Social support clearly is a good
cure for depressive symptoms in the ESRD patients. The ESRD
patients receive either functional or emotional support which
can be given by a family member or spouse [8]. Some stud-
ies suggested a relationship between social support and low
mortality, and showed that perceived social support is closely
related with depression in the ESRD patients [6]. In our study,
most of the patients were married, unemployed and lived with
family patients with and without depression. We observed that
the patients with depression was living alone, had significantly
lower social support, lower educational status. Single patients
were significantly more depressive than others, this showed the
importance of protected family stracture. Healty family struc-

ture is considered value for hemodialysis patients as a section
of social support. Also social support and marital status seems
to have a positive effect on depression. This strong family
structure can be protecting from depression in the developing
country like Turkey.

Depression, inflammation, and absence of social support are
still common problem in hemodialysis patients. Higher inflam-
mation and lower social support were associated with the pres-
ence of depression. Hemodialysis patients needed more social
and psychological support. Thus, the clinicans and the hemo-
dialysis personnel should be aware of pschological and social
signs and symptoms in hemodialysis patients. As a result, we
advice to spend sufficient attention to detect the diagnosis of
depression and effectual therapies and social supporting pro-
grams for hemodialysis patients.

Study limitations

This study is conducted with a somewhat small population.
There was no control group in the study, and a control group
was formed by dividing patients into study groups. DSM-IV R
is the gold standard for diagnosis of depressive disorder. In the
current study, depression was diagnosed using BDI. CRP and
MIS levels were used to determine inflammation; use of IL-6
and TNF-a may further increase the value of our study.
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Ozet

Amag: Bu arastirma, yaniklarda hastaneye basvuru 6ncesi yapilan, ilk uygula-
malarin ve bunlari etkileyen faktorlerin belirlenmesi amaciyla yapilmistir. Ge-
re¢ ve Yontem: Arastirma, Erzurum'da bulunan iki hastanenin yanik dnitele-
rinde, Aralik 2013-Agustos 2014 tarihleri arasinda yapilmistir. Arastirmanin
evrenini, calismanin yapildigi tarihlerde, ilgili hastanelerin yanik tnitelerinde
yatarak tedavi géren 0-12 grubu cocuklar ve anneleri olusturmustur. Calis-
ma, arastirmaya alinma kriterlerine uygun olan toplam 121 cocuk ve onlarin
anneleri ile yiritilmistir. Verilerin toplanmasinda anket formu kullanilmis-
tir. Veriler, yiizdelik dagilimlar, ortalama ve ki-kare testi kullanilarak deger-
lendirilmistir. Bulgular: Arastirma sonucunda; Yanik meydana geldiginde an-
nelerin yaptigi ilk uygulamanin soguk suya tutup kiyafetlerini ¢ikarma oldugu
(%57.9), ikinci olarak (27.3%) yalnizca soguk su uygulama, daha sonra yaptik-
lari uygulamanin ise, baska bir uygulama yapmadan ¢ocugu hastaneye gotiir-
me (%75.2), yanik yarasinin iizerine zeytin yagi siirme (%10,7), yanik yarasi-
nin lizerine yogurt siirme (%8.3) oldugu saptanmustir. Tartisma: Yapilan aras-
tirma sonucunda annelerin ilk yardim bilgilerinin yeterli diizeyde olmadig ve
egitim seviyesi diisiik olan, kirsal alanda yasayan ve yasi kiiciik olan annelerin
daha hatali ilk yardim uygulamalari yaptiklari saptanmistir.

Anahtar Kelimeler
Yanik; Cocuk; Anne; ilkyardim; Hemsire

Abstract

Aim: The objective of this study was to determine the first aid practices
performed and, effecting factors in burn injuries in before hospital admis-
sion. Material and Method: The study was conducted in burn centers of two
hospitals in the Erzurum, between December 2013 and August 2014. The
population was consisted of inpatient children aged 0-12 years who were
treated in burn centers of related hospitals and their mothers at the date of
the study. The study was carried out with a total of 121 children and their
mothers who met the research inclusion criteria. Questionnaire data was
used to collect data. In data analysis, percentage distributions, means and
chi-square test were used. Results: It was found that, children’ mothers appli-
cate the cold water first when the burns ocur (57.9%), secondly only applying
cold water (27.3%), then the mothers took off their children to hospital not
to any application (75.2%), burn wound on the olive oil riding (10.7%), burn
wound yogurt riding (8.3%). Discussion: As a result, it was determined that
children” mothers don’t have an adequate level of first-aid knowledge, and
younger mothers with low levels of education living in rural areas perform
incorrect first aid practices.
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Introduction

Burns in childhood represent a significant issue due to both the
challenging treatment process and the physical and psychologi-
cal trauma suffered by the child and his/her family [1]. In high-
income level countries, the numbers of burn injuries have sub-
stantially decreased as a consequence of changes in first aid
training, good socioeconomic status, and important improve-
ments in the treatment of burns [2]. However, similar improve-
ments have not been observed in low and middle income level
countries such as Turkey [3]. In studies conducted in different
cities within Turkey, the rate of burns in children was found to
be 40-75% [4]. Although the mortality rate is lower in children
compared to adults, burn injuries are still among the significant
reasons for death in children [5].

Developmental and family characteristics combination in-
crease, the risk of burn injuries in children. Many factors, such
as movements of small children to explore their surroundings,
their ability to reach hot liquids and other flammable substanc-
es, negative conditions home, overcrowded environment, child
negligence and abuse, playing with matches or dangerous fire
setting behavior fire-setting behavior, and unsafe movements
pose a risk for burns in children [6,7].

Burns and scalds in most babies and young children are caused
by boiling water. These are followed by burns from flame, hot
contacts, and electrical and chemical burns [8, 9]. Despite tech-
nological progress, burns are still a serious, life-threatening
problem. The most inexpensive and efficient method of dealing
with this concern is through preventing burns before they occur
[10]. Therefore, a number of security measures should be put in
place and families’ awareness of this issue should be enhanced
in order to protect children from burns [11]. When burns oc-
cur, correct first aid practices are very important to reduce the
width of the burn and possible complications in patients [12]. A
conscious effort is required to engage in these practices, since
performing them incorrectly may threaten health and cause
poor cosmetic results in burns [13, 14].

Nurses have the greatest responsibility for the care of children
with burns treated in hospitals. The nurse is the healthcare
worker that has the most contact with patients among the burn
team; moreover, the nurse has a primary role in training fami-
lies on first aid practices required for burn injuries and facilitat-
ing the patient’s psychological adjustment [15]. The aim of this
study is to assess pre-hospital practices performed for children
with burn injuries and affecting factors these practices in the
age group of 0-12 years.

Material and Method

Study setting

The study was conducted as descriptive in burn centers of a
university hospital and a state hospital in the Province of Er-
zurum, Turkey, between December 2013 and August 2014.

Sample size and sample tecnique

The study population consisted of inpatient children aged of
0-12 years who were treated in burn centers in related hospi-
tals during the study period, along with their mothers. The study
was carried out with total 121 children and their mothers who
met the research inclusion criteria. Any sample selection was

not performed during the study; rather, whole effort was made
to reach all inpatient children and mothers during the study pe-
riod. The inclusion criteria for the study were as follows:

+ 0-12 aged group of children, children with second- to third-
degree burns (first-degree burns were not included in the study
because patients with first-degree burns are not hospitalized),
« Mothers who agreed to participate in the research and had no
audiovisual or psychological problems.

Data Collection

Questionnaire

A questionnaire was developed by the researchers based on the
literature data and used for data collection [16-19]. Data were
collected through face-to-face interviews with mothers of in-
patient children’ in the burn centers of the respective hospitals.
Data collection time was approximately 15-20 minutes for each
participant. Immediately after data collection, the “First Aid for
Burns” pamphlet, which was created by the researcher using
the relevant literature to raise awareness about the correct first
aid practices for burns, was distributed to mothers [6, 7, 20, 21].

Ethical considerations

Legal permission was obtained from the relevant institutions to
conduct the study. The research began after approval from the
Ethics Committee was received. Official permissions from the
respective hospitals were obtained to collect the study data. In-
formed consent was obtained from mother which under 7 years
age of children. For children 7 years and older consent was ob-
tained from both the mothers and themselves.

Statistical analysis

Demographic and other individual characteristics of participants
were reported using descriptive statistics. Then we conducted
bivariate analyses using percentage distributions, means, and
the chi-square test. Statistical significance was considered at
p<0.05. All analyses were conducted using the Statistical Pack-
age for Social Science (PASW) software version 18.

Results

It was found that 68.6% of children participating in the study
were aged 0-6 years age group, 55.4% were male, and 62.8%
lived in a rural area. Looking at the characteristics of the chil-
dren’ families, 57.8% had an intermediate level of income;
62.8% lived in rural areas; 67.8% lived within a nuclear family;
95.9% of the mothers was housewives, of which 45.5% were
illiterate; and 82.6% of the fathers was self-employed (farmers,
builder’s laborers, cleaners, etc.), and 48.8% was primary school
graduates (Table 1).

It was found that the first practices in the burns area were
“applying cold water and removing clothes.” Following these
practices, 75.2% of the participants took their child to hospi-
tal without performing any other intervention, 10.7% applied
olive oil burn wounds, 8.3% applied yogurt burn wounds, and
5.8% applied toothpaste or grated potatoes burn wounds. Of
the people who performed first aid on the burn wounds, 70.2%
were found to be the mother of the child with burn injuries. It
was determined that 82.6% of children were taken to the hospi-
tal on the day of the accident; moreover, hospitals were the first
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Table 1. Distribution of descriptive characteristics of children, their mothers
and burn.

Descriptive characteristics N %

Age of children

0-12 month 16 13.2
1-6 age 83 68.6
7-12 age 22 18.2
Gender of children

Famale 54 44.6
Male 67 55.4
The income level of the family

High 12 9.9
Middle 69 57.0
Low 40 33.1
Place of residence

City 45 372
Town 76 62.8
Type of family

Nucleus 82 67.8
Extended 39 322
The age of the mother 30.59+6.08

Age of mother

19-34 age 88 72.7
35ageand T 33 27.3
The occupation of mother

Homemaker 116 95.9
Working 5 4.1
The education of mother

llliterate 55 455
Literate/primary school 49 40.5
Junior high school/high school grad 17 14.0
Type of burn

Scald burns 93 76.9
Flame burns 22 18.1
Electrical burns 6 5.0
Place of being burn

Kitchen 33 27.2
Living room 67 55.4
Other 21 17.4
Total 121 100.00

medical institutions to which children were admitted (Table 2).
If we look at the burn characteristics of the children, statis-
tically significant difference was found between the children’
age group, gender, type of burn, and place of the burn accident;
between children’ place of residence and place of the burn acci-
dent; and between the burn practices and the first health insti-
tution to which the children were admitted. In relation with the
burn characteristics of children, the mother’s age was found to
be related to the type of burn, place of burn accident, and first
practices performed on the burn injury. Moreover, the mother’s
educational level was determined to be correlated only with the
first interventions performed on burn injuries (Table 3).

Discussion
In the past 5 years, 120,000 children have been admitted to
hospitals as a result of home accidents in Turkey [22]; approxi-

Table 2. Distribution of first aid applications applied to burn area

First aid applications N %

The first aid application when burn occur 70 57.9
Applying cold water and removing clothes 33 27.3
Only applying cold water 18 149

Take away without doing nothing

The application was later 91 75.2
Took to hospital without performing any other intervention

Applied yogurt to the burn wounds 10 83
Applied olive oil to the burn wounds 13 10.7
Other* 7 58
The person who performing first aid

Mother 85 70.2
Father 8 6.6
Grandma 17 14.0
Other** 11 9.1
The time to contact to the hospital

On the same day 100 82.6
After 1-2 days 21 17.4
First referenced health institutions

Emergency room 36 29.8
Cottage hospital 28 231
Hospital 57 471

* Applied toothpaste or grated potatoes to the burn wounds, ** Neighbors,
relatives

mately one-third of these accidents were burn cases [23, 24].
As a result of this study, burns were found to be more prevalent
in preschool children aged 0-6 years. In the literature, by far
the most burn cases were reported to have occurred in the pre-
school period [25, 26]. Different behavioral and physical char-
acteristics from adults, lack of awareness of the dangers, cu-
riosity, their highly mobile nature, and living areas not suitable
for children are among the reasons for high prevalence of burn
cases in preschool children [27].

Looking at the first practices in burn injuries, it was found that
more than half of the people performing first aid applied cold
water and removed clothing from the area, 27.3% applied cold
water only, and 14.9% took the child to the hospital without any
intervention. Looking at the following these practices, 75.2%
took the child to the hospital without performing any interven-
tion other than applying cold water and/or removing clothing
from the area, 10.7% applied olive oil to the burn wound, 8.3%
was applied yogurt to the burn wound, and 5.8% was applied
toothpaste or grated potatoes to the burn wound. In a study
previously conducted in Turkey, it was found that 67.6% of
mothers applied cold water to their children’s burn wounds, 11%
applied ice, 5.5% applied tomato paste, 5.5% applied tooth-
paste, and 3.7% applied butter on the burn area [28]. In their
study, Battaloglu-inang et al. was found that 44.5% of mothers
applied cold water to burn wounds, 14.8% applied ice and took
the child to the hospital, and 3.7% applied tomato paste, tooth-
paste, yogurt, or another home remedy [1].

In this study, it was reported that mothers, grandparents, and
fathers were the persons applying the first aid respectively.
Similarly, another study reported that most first aid practices
were applied by mothers [23]. Knowledge and application of the
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Table 3. Comparison of descriptive characteristics of children and mothers according to burn features

Distribution of burn features Age of children Gender Place of Mother age Mother education
0-12 month/ Female/ residence 19-34/35 and T llliterate/ Literate-primary school
1-6 age/7-12 age Male City/Town /high school

Type of burn

Scald burns 16/67/10%* 47/46* 75/18*

Flame burns 0/15/7 715 13/9

Electrical burns 0/1/5 0/6 0/6

Place of being burn

Kitchen 4/23/6 14/19 19/14 25/8

Living room 12/51/4** 36/31* 20/47* 55/12**

Other 0/9/12 an7 6/15 8/13

The first aid application when burn occur

Applying cold water and removing clothes 24/46* 48/22* 47/36/7*

Only applying cold water 18/15 30/3 19/6/8

Take away without doing nothing 3/15 10/8 9/7/2

The application was later

Took to hospital without performing any other intervention 38/53*

Applied yogurt to the burn wounds 1/9

Applied olive oil to the burn wounds 6/7

Other* 0/7

First referenced health institutions

Emergency room 20/16

Cottage hospital 5/23

Hospital 20/37*

proper first aid practices on the part of the parents, who are the
closest to the child and responsible for their supervision, may
save the child’s life; in contrast, incorrect practices may lead to
injury and death [11, 23]

In the study, scald burns were found to be most prevalent in
all age groups. Aytac et al. was also found that scald burns are
more frequent in all age groups than other types of burns [16].
In the comparison of the age groups of the children and place of
the burn accidents, it was determined that most burns occurred
in children aged 0-12 months and 1-6 years, and most often
in sitting rooms. This can be explained by referring to the cold
winter months in the Province of Erzurum; severe hard winter
conditions caused children to spend most of their time indoor
areas such as the home, and particularly the sitting room, rath-
er than open playgrounds.

Comparison of the genders of children, types of burns, and loca-
tions of the burn accidents, it was found that most burn inci-
dents occurred in sitting rooms and scald-type burns were more
common in female children. In the study results, the majority
of burn accidents experienced by people living in rural areas
also occurred in sitting rooms (p<0.05). In previous studies in
the literature, it was reported that burn incidents were more
frequent in rural areas than urban ones [29, 30]. Factors such as
the frequent use of stoves in sitting rooms for heating in rural
areas in Erzurum, as well as meeting, cooking and hot water
needs by using stoves result in burn accidents in sitting rooms
[31]. The frequent scald burns in female children can be ex-
plained by the fact that daughters spend more time with their
mothers in Turkish culture, prefer playing in the house more,
and see their mothers as their role models; therefore, they try
to emulate their mothers’ tasks around the home.

In this study, it was found that the first practice in burns injuries

in rural areas was to apply cold water and remove children’s
clothes from the area (p<0.05). The first aid to be performed
immediately is very important when it comes to reducing pos-
sible complications in patients with burns, even if the size of the
burn is small [32]. Application of cold water to the burn area is
a useful first aid practice that reduces the risk of deep burns,
edema, and fibrosis [33, 34]. However, attempting to remove
adherent clothes may cause larger skin tissue losses; therefore,
clothing must be cut and then removed carefully [27].

Looking at the practices following the first intervention, incor-
rect practices such as applying yogurt, olive oil, tomato paste,
and toothpaste to the burn wounds of the children were found
to be more frequent in rural areas. Applying foreign substances
such as yogurt, oil, soap, toothpaste, liniments, and so on an in-
correct first aid practice that may cause wound infections, delay
the healing process, and lead to poor cosmetic results [35]. In
the literature, interventions of families such as applying yogurt,
toothpaste, and so on, when they were unaware of the correct
first aid methods, were reported as significant factors bringing
about morbidity and mortality [36].

In the study results, the comparison of the healthcare institu-
tions to which patients were admitted based on the places of
settlement revealed that children living in urban areas were
taken to emergency services, whereas children living in rural
areas were taken to the outpatient clinics of hospitals (p<0.05).
Treatment in the first hours after a burn is vital. Therefore, it is
necessary to know which primary healthcare provider a patient
should be taken to. Any healthcare provider can treat patients
with minor burns; however, children with more severe burn in-
juries should be taken to burn centers for treatment [37]. The
higher rate of hospital admissions in the study indicates that
families know that they need to consult healthcare providers
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in burn cases.

The study results revealed that burn incidents were less com-
mon in children of mothers aged 35 years and over (p<0.05). In
the literature, it was reported that the frequency of household
accidents and health risks of children decrease as the maternal
age increases, because younger mothers tend to be inexperi-
enced [30].

Looking at the comparison of educational levels of mothers
and first aid practices performed, it was found that illiterate
mothers applied incorrect first aid practices more frequently
(p<0.05). Moreover, in previous studies, burn incidents were
found to be more prevalent in families with lower parental edu-
cation levels [23]. In a study by Coksun et al. on the first aid
knowledge of mothers of children aged 0-14 years, mothers’
first aid knowledge was found to increase as their level of edu-
cation increased [37].

Conclusion

In general, the study determined the following: the rate of in-
correct first aid practices was higher; scald burns were more
prevalent in all age groups; incorrect practices such as apply-
ing yogurt, olive oil, tomato paste, and toothpaste to the burn
wounds were more frequent in rural areas; burn injuries were
less common in children of mother aged 35 years or over; cor-
rect first aid practices were more frequent in older mothers
(above 35 years); and incorrect first aid practices increased with
lower levels of education among the mothers.

Based on these results, training should be given by nurses to
parents of children aged 0-12 years on the first aid practices
to be applied for burn injuries, as well as recommendations on
furniture arrangement that suit the developmental character-
istics of children in order to reduce the risk of burn injuries in
the childhood period. Another recommendation is that compre-
hensive research should be conducted on this topic with larger
samples. The study findings are limited to data on children
aged 0-12 years with second- and third-degree burns and their
mothers. Therefore, the study results can only be generalized
to this group.
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Ozet

Amag: Deneysel kiint toraks travmasi sonrasi olusan pulmoner kontiizyon-
daki birincil ve ikincil hasar tizerine Koenzim Q10’un etkisinin biyokimyasal
ve histopatolojik parametreler ile degerlendirilmesi amaclanmistir. Gereg ve
Yontem: Bu calismada Wistar Albino cinsi 16 haftalik, 205+45 gr. agirligin-
da 56 adet disi rat kullanildi. Her gurupta sekiz rat olacak sekilde rastge-
le yedi guruba ayrildi. Travma modeli icin sabit bir platform ve alimtinyum
tiipten olusan bir travma diizenegi hazirlandi. Pulmoner kontiizyonu olustur-
mak i¢in 2.45 joule’liik bir travma siddeti olusturuldu. Kontrol ve Calisma gu-
ruplari sakrifiye edilme zamanlarina gére isimlendirildi. Sam grubuna trav-
ma ve/veya ilag uygulanmazken Kontrol gruplarina sadece travma olusturul-
du. Calisma gruplarina ise travma uygulandiktan sonra 0. - 24.- 48. saatler-
de Koenzim Q10 intraperitoneal uygulandi. $am gurubu hemen, Kontrol ve
Calisma guruplari travmadan 24, 48, 72 saat sonra sakrifiye edilerek kan
ve akciger doku ornekleri alinarak incelendi. Bulgular: Sam grubu ile Calis-
ma 72 arasinda Yiiksek Duyarlikli C-Reaktif Protein degeri acisindan anlam-
Il fark yoktu. Histopatolojik olarak incelendiginde; Calisma gruplari ile Kont-
rol gruplari arasinda fark gézlenmedi. Sam grubu ile Calisma gruplari arasin-
da fark gozlenmez iken, Sam grubu ile Kontrol gruplar arasinda fark gézlen-
di. Tartisma:Kiint toraks travmasinda sekonder hasari azaltamak icin Koen-
zim Q10 antioksidan bir ajan olarak kullanilabilir.

Anahtar Kelimeler
Pulmoner Kontiizyon; Koenzim Q10; Deneysel Calisma

Abstract

Aim: Pulmonary contusion negatively affects prognosis in the case of dam-
ages following a trauma. Objective of this experimental study performed in
Turkey was to evaluate effects of coenzyme Q10 on primary and secondary
damages of pulmonary contusion following experimental thoracic blunt trau-
ma using biochemical and histopathological parameters. Material and Meth-
od: A total of 56 Wistar Albino female rats with a mean weight of 205+45
g were included in this study. Rats were randomly divided into seven groups
with each group having eight rats. A trauma device which consisted of a fixed
platform, and an aluminium tube was prepared. Rats were administered 2.45
) of chest impact energy in order to generate pulmonary contusion. Control
and Study groups were named according to the sacrificed time. No process
(trauma and/or medication) was performed in the sham group, while only
trauma was induced in the controls. On the other hand, after induced trauma,
intraperitoneal Q10 (0. - 24. - 48. hours) was administered to study group.
Rats were sacrificed at the end of the after trauma 24, 48 and 72 hours,
and their blood and lung tissue samples were analyzed. Results: No signifi-
cant difference was found between sham and Study-72 groups in terms of
high-sensitivity C-reactive protein. On the histopathological examination, no
significant difference was found between study and control groups. While no
significant difference was found between the sham and study groups, signifi-
cant difference was observed between sham and control groups. Discussion:
Coenzyme Q10, an antioxidant agent, can be used as an antioxidant agent in
order to reduce the secondary damage in blunt thoracic trauma.
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Introduction

Traumas are one of the most important public health problems
in the world. Severe thoracic trauma cases are accounted for
about one-third of the patients hospitalized due to trauma. In-
creasing number of thoracic injuries, mainly due to traffic ac-
cidents is encountered in our country [1, 2].

Pulmonary contusion (PC) negatively affects prognosis in the
case of damages following a trauma. Blunt thoracic trauma is
often accompanied by moderate blunt trauma and severe PC.
Thus, resuscitation efforts and supportive interventions have a
positive effect on the prognosis if performed early. Although the
exact mechanism is not fully understood, PC may cause various
pathophysiological changes in a wide spectrum [3, 4]. Currently,
there is not any widely accepted and standardized pharmaco-
logic treatment approach for PC. Available treatment methods
are limited to the options which are originated from the empiri-
cal observations and clinical judgments. Supportive care thera-
pies are applied such as oxygen, cardiopulmonary monitoring,
analgesia and preventive care for infection [4].

Pulmonary contusion has been demonstrated to be concomi-
tant with a progressive inflammatory response mediated by
the local and systemic immunological changes [4, 5]. Therefore,
efficiency of antioxidant agents for treatment of PC is investi-
gated.

The aim of the present study was to evaluate the effects of co-
enzyme Q10 on primary and secondary damages of pulmonary
contusion following experimental thoracic blunt trauma using
biochemical and histopathological parameters.

Material and Method

This experimental study was conducted with the permission
of Erciyes University Experimental Animals Ethics Committee.
Fifty-six 16-week Wistar Albino female rats with a mean weight
of 205+45g were used. The standards recommended by the
Council of Europe (European Convention For the Protection of
Vertebrate Animals Used for Experimental and Other Scientific
Purposed: ETS 123) were followed in this experimental study.
The rats were accommodated in cages meeting the require-
ments of cleanliness and nutrition with a room temperature of
20 to 26 °C before and during the study as to be four rats per
cage with circadian rhythms as 12-hour day/night in Erciyes
University Experimental Animals Research and Breeding Labo-
ratory. The rats were fasted 12 hours before the experiment.
The rats were randomly divided into seven groups with each
group having 8 rats:

« Group 1 (Sham group): Lung tissue and blood samples were
collected without creating trauma.

« Group 2 (Control-24): Blunt thoracic trauma was created. Lung
tissue and blood samples were collected by thoracotomy per-
formed at 24th hour of trauma.

« Group 3 (Control-48): Blunt thoracic trauma was created. Lung
tissue and blood samples were collected by thoracotomy per-
formed at 48th hour of trauma.

« Group 4 (Control-72): Blunt thoracic trauma was created. Lung
tissue and blood samples were collected by thoracotomy per-
formed at 72nd hour of trauma.

« Group 5 (Study-24): Blunt thoracic trauma was created. CoQ10
was administered intraperitoneally at the hour zero. Lung tissue

and blood samples were collected by thoracotomy performed at
24th hour of trauma.

« Group 6 (Study-48): Blunt thoracic trauma was created. CoQ10
was administered intraperitoneally at the hour zero and 24.
Lung tissue and blood samples were collected by thoracotomy
performed at 48th hour of trauma.

« Group 7 (Study-72): Blunt thoracic trauma was created. CoQ10
was administered intraperitoneally at the hour zero, 24 and 48.
Lung tissue and blood samples were collected by thoracotomy
performed at 72nd hour of trauma.

A trauma device which consisted of a fixed platform, and an
aluminum tube was prepared. Our model to create blunt tho-
racic trauma was prepared by examining the similar studies in
the literature, considering features such as variability of the
trauma impact, easily ensured standardization (weight and
height of the weight dropping may be changed), reproducibility,
ease of implementation and portability [3, 4, 6].

Previous studies have shown that a trauma of approximately
2.45 jis required in order to create a life compatible PC in rats
[3, 4, 6]. Cylinder height and weight to be dropped are calcu-
lated with the formula of E=mgh, in which, E stands for energy
to be applied (joule), m stands for weight to be dropped (kg), g
stands for gravitational acceleration (9.8 m/s2) and h shows
height of the weight to be dropped (m). The proper height was
found as 50 cm, and the weight 500 g. by this way, the trauma
to be created was standardized.

Using this mechanism, rats were administered anesthesia and
analgesia, and laid on the foam surface platform in a supine
position as to be 45 degrees toward the left side in order to de-
crease the risk for the heart contusion. Except for Sham group
in this position, a metal weight of 500 g was dropped from
height of 50 cm with free fall at a constant speed through a
cylindrical aluminum tube on the right hemithorax. Rats were
followed after trauma.

All the rats were administered xylazine at a dose of 10 mg/kg
and ketamine hydrochloride of 75 mg/kg through intraperitone-
al route before the surgical processes. The doses not exceeding
20% of the initial doses were intermittently repeated when it
was deemed necessary. Analgesia was provided with intraperi-
toneal morphine sulfate administration of 0.05 mg/kg before
and after the trauma and surgical processes.

Coenzyme Q10 was dissolved in soybean oil. Soybean oil was
sterilized at 135 °C in a gravity autoclave for 5 minutes. It was
intraperitoneally administered at a dose of 30 mg/kg/day for
anti-inflammatory efficiency of CoQ10 once a day. Then thora-
cotomy was performed using midsternotomy technique follow-
ing the analgesia and anesthesia, and 5 ml of blood was drawn
from the heart.

Blood samples sent for biochemical analysis were centrifuged
at 3000 rpm for 10 minutes and separated to their serums.
High - sensitivity C - reactive protein (Hs - CRP) was studied
blindly with ELISA method. The results were evaluated as pg/
mL.

Following the blood collecting, right and left main bronchi were
clamped and euthanasia was applied. Lung tissues were rapidly
removed. The samples collected for histopathological examina-
tion were put into 10% formaldehyde and fixed.

Sections of 5 mm thickness were obtained from the paraffin
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blocks prepared from the lung tissues removed from the rats.
These sections were stained with Hematoxylin and eosin (H &
E) and studied blindly by a single pathologist under a light mi-
croscope at 40 and 100 magnification (Table 1) [3, 4, 6, 7].

Table 1. Evaluation of the histopathologic examination

hours (P>0.05) (Figure 2).

Cell density of parenchymal inflammation: Significant differenc-
es were observed between sham and Study-48 groups in terms
of cell density of parenchymal inflammation (P<0.05), while no

Grade O Grade 1 Grade 2 Grade 3
Atelectasis, conges- No Focal Patched (small, but Diffused (along 5 magnifi-
tion and intraalveolar multifocal foci from 5 cation areas)
hemoorhage magnification areas)

Parenchymal inflam- No inflammation

mation

According to cell
density

According to cell type No inflammation

Perivascular mono- No
nuclear inflammation

Bronchial damage No

Mild inflammation/ Indi-
vidual cells

Neutrophil weighed

Mild (individual cells)

Damage to focal epi-
thelium

Moderate inflammation/
Aggregations forming
groups of 2-4 cells

Severe inflammation/ ag-
gregations > 5 cells

Mononuclear cells
weighed

Neutrophil and mono-
nuclear cells weighed

Moderate (cell groups) Severe (aggregation
forming cuff around the

vessel)

Destruction of focal wall Intense damage in bron-

chiole with abscessing

Statistical analysis: Statistical analysis was performed with
SPSS 15.0 (Statistical Package for Social Sciences, SPSS Inc,
Chicago, USA) software. Evaluation of the differences between
the groups was carried out with “Chi-Square” test. Mean levels
of Hs-CRP were compared with “One-Way Analysis of Variance
(ANOVA)” and histopathological evaluations were compared
with Kruskal Wallis test. Holm-Sidak Test from the “Post - Hoc”
test was applied. Compliance of the data with normal distri-
bution was evaluated with “Shapiro-Wilk” and the data were
found to comply with normal distribution. Values of P<0.05
were considered statistically significant.

Results

Hs-CRP: Mean level of Hs-CRP was found at the lowest level
in the sham group, while this value was observed to be high
in the control and study groups that were exposed to trauma.
ANOVA results showed that groups were statistically different
in terms of Hs-CRP (P=0,000). Holm-Sidak test to see statisti-
cally different groups indicated sham and Study-72 groups did
not differ significantly (P>0.05), while other control and study
groups had significantly higher Hs-CRP levels than the sham
group (P<0.05). No statistically significant difference was found
between control and study groups at 24, 48, and 72 hours
(P>0.05) (Table 2) (Figure 1).

Histopathological
showed that groups were statistically different in terms of
histopathological evaluation terms (P=0.002 for atelectasis,
congestion and intraalveolar hemorrhage, P=0.001 for cell den-
sity of parenchymal inflammation, P=0.000 for parenchymal
inflammation according to cell type, P=0.000 for perivascular

Evaluation: Kruskal Wallis Test results

mononuclear inflammation and P=0.045 for bronchial damage)
(Table 3).

Atelectasis, congestion and intraalveolar hemorrhage: Sig-
nificant differences were observed between sham and control
groups at 24, 48, and 72 hours in terms of atelectasis, conges-
tion and intraalveolar hemorrhage (P<0.05), while no significant
difference was observed between sham and study groups at 24,
48, and 72 hours (P>0.05). No statistically significant difference
was found between control and study groups at 24, 48, and 72

Table 2. ANOVA results for Hs-CRP.

Groups n Mean Std. Dev. F p Homog-
enous
Subsets
Sham 8 2880 13.99 6.110 0.000 a
Control-24 8 52.80 9.44 b
Control-48 8 61.75 16.32 b
Control-72 8 56.24 14.21 b
Study-24 8 69.29 15.26 b
Study-48 8 52.75 8.12 b
Study-72 8 50.08 19.84 ab

Figure 1. Mean value of Hs-CRP variations of the groups.

significant difference was observed among sham, Study-24 and
Study-72 groups (P>0.05). No statistically significant difference
was found between control and study groups at 24, 48, and 72
hours (P>0.05) (Figure 2).

Parenchymal inflammation according to cell type: Significant
differences were observed among sham, control and Study-48
groups in terms of the cell type (P<0.05), while no significant
difference was found between sham and Study-72 groups
(P>0.05). No statistically significant difference was found be-
tween control and study groups at 24, 48, and 72 hours (P>0.05)
(Figure 2).
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Table 3. Kruskal Wallis test results for histopathological evaluation

©
o
2 3
=, g8
5% § e 2
2 3 2 [} S 3
T O S c b =] a v
- Sham 8 0.00 1.00 0.002 a
c
[J]
S @  Control-24 8 100 1.00 b
o £
g E Control-48 8 200 1.75 b
oo
g £  Control-72 8 1.00 0.75 b
5 S Study-24 8 100 1.00 ab
- =
§ T Study-48 8 1.00 0.75 ab
3 5
X £ Study-72 8 1.00 0.00 ab
- Sham 8 0.00 0.75 0.001 a
o
B Control-24 8 1.00 0.00 ab
£
g Control-48 8 2.00 1.00 ab
[rey
£ Control-72 8 1.00 0.00 ab
©
Ig Study-24 8 1.00 1.00 ab
= Study-48 8 1.00 0.00 b
&£ Study-72 8 0.50 1.00 ab
Sham 8 0.00 0.75 0.000 a
Control-24 8 1.00 0.75 b
Control-48 8 2.00 0.00 b
Control-72 8 3.00 0.00 b
. Study-24 8 1.00 1.00 b
s Study-48 8 1.00 0.00 b
Il Study-72 8 0.50 1.00 ab
Sham 8 0.00 0.00 0.000 a
‘%‘3 Control-24 8 1.00 1.50 b
g Control-48 8 250 1.75 b
c
g Control-72 8 1.00 0.00 b
=5
€% Study-24 8 0.00 0.75 ab
)
E
8 E  Study-48 8 000 0.75 ab
&€ E  Study-72 8 0.00 1.00 ab
Sham 8 0.00 0.00 0.045 a
Control-24 8 - - -
o Control-48 8 0.50 1.00 b
Qo
g Control-72 8 0.00 0.75 ab
1]
> Study-24 8 - - -
ke
S Study-48 8 000 0.00 ab
o
@ Study-72 8 0.00 0.00 ab

Perivascular mononuclear inflammation: Significant differences
were observed between sham and control groups in terms of
perivascular mononuclear grades (P<0.05), while no significant
difference was found between sham and study groups (P>0.05).
No statistically significant difference was found between con-
trol and study groups at 24, 48, and 72 hours (P>0.05) (Figure
2).

Bronchial damage: Because there was not any branchial dam-
age observed on histopathologic examination of all the subjects
in the sham, Control-24 and Study-24 groups, the differences
between them could not be calculated. Significant differences
were found between sham and Control-48 groups (P<0.05),
while no significant difference was found among sham, Con-
trol-72, Study-48 and Study-72 groups (P>0.05). No statistical-
ly significant difference was found between control and study

Figure 2. Appearances of histopathologic examination with Hematoxylin and Eo-
sin (H&E) staining. a) Histopathological appearance of hemorrhage area in the
parenchyma in the lung tissue of the rat at examination with H&E x 100. b) His-
topathological appearance of inflammation area in the parenchyma in the lung
tissue of rat at examination with H&E x 100. c) Histopathological appearance of
lymphoplasmacytic cell infiltration around vessel in the lung tissue of the rat at
examination with H&E x 200. d) Histopathological appearance of inflammation
and damage in bronchial epithelium in the lung tissue of the rat at examination
with H&E x 200.

groups at 24, 48, and 72 hours (P>0.05) (Figure 2).

Discussion

Blunt thoracic trauma may cause to PC in lung parenchyma.
PC radiologically begins to be seen about six hours after trau-
ma. Edema and interstitial hemorrhage begin to develop in the
lung one or two hours after the injury. Blood and proteins be-
gin to fill into intrapulmonary airways about 24 hours after the
trauma. Contusion reaches to a maximum within 48 hours. Ra-
diologically abnormal increase of opacity in a patch form and
air bubbles develop. Lesions may be single or diffused. Lesions
may be located in the perihilar region and areas adjacent to
vertebra, sternum and ribs [8]. It is clear that understanding of
the pathophysiology of blunt thoracic injury and demonstrating
of the correlation between this pathophysiology and duration
will elucidate the diagnosis and treatment processes, reducing
morbidity and mortality [9].

Alpha-fetoproteins are known to elevate in traumas. Hs-CRP
is an alpha-fetoprotein group. It is highly sensitive and can be
detected even in the low levels, providing an advantage. It is
more valuable than CRP in detection of slight elevations [10].
In their study, Is et al. stated that Hs-CRP elevates to very high
levels in serum and cerebrospinal fluid samples of the patients
with severe head traumas, thus might be used as an inflam-
matory index in traumas [11]. In a study by Turkyilmaz et al.,
level of PO2/FiO2 in arterial blood gas was the most sensi-
tive parameter in determination of the grade of lung injury due
to thoracotomy, which was followed by CRP, white blood cell,
erythrocyte sedimentation rate, D - Dimer and fibrinogen [12].
In this study, mean values of Hs-CRP were found significantly
higher in the groups exposed to trauma, consistently with the
above-mentioned studies. In our study, no significant difference
was found between the control and study groups in terms of
Hs-CRP values (P>0.05). However, there was not a significant
difference between the sham group and study 72 groups, which
received more CoQ10 (three times; at the 0, 24 and 48th hours)
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than the other study groups in terms of Hs-CRP values (P>0.05).
We believed that this might increase the antiinflammatory ef-
ficacy of CoQ10.

In a study by Raghavendran et al,, PC was studied by creating
an experimental blunt thoracic trauma [13]. They found hemor-
rhagic damage beginning at 8th minute of the trauma, being
observed at 4th and 8th minutes, involving perihilar areas and
extending to the surface of the visceral pleura and concomi-
tant impairment in alveoli with areas of diffuse intra-alveolar
hemorrhage. They observed atelectasis to become prominent
at 24th hour of the trauma and leukocyte count to increase
with neutrophil predominant in alveolar cavity and interstitial
area. They found at 48th hour of the trauma neutrophilic in-
filtration to maintenance to be predominant and intraalveolar
edema to be observed. In their study, Turut et al. found intraal-
veolar hemorrhage, congestion and alveolar edema to be pre-
dominant with fragmented alveoli in the post-traumatic early
period and leucocytic infiltration and atelectasis to be obvious
at 24th hour of the trauma [3]. In this study, atelectasis, conges-
tion and intraalveolar hemorrhage in a focal appearance, neu-
trophil weighed mild parenchymal inflammation and perivascu-
lar inflammation in the form of individual cells were observed,
while no bronchial damage was found at the 24th hour. Atel-
ectasis, congestion and intraalveolar hemorrhage were found
to be increased; diffused and mononuclear cell weighed severe
inflammation, perivascular mononuclear inflammation forming
a cuff around the vessels and mild bronchial damage were ob-
served at 48th hour. Atelectasis, congestion and intraalveolar
hemorrhage in a focal appearance, mononuclear cell weighed
mild parenchymal inflammation, and mild perivascular mono-
nuclear cell inflammation were observed and bronchial damage
was found to quite decrease at 72nd hour of the trauma. These
results were similar to those of Raghavendran et al. and Turut
et al. [3, 13].

Relative ischemia emerging with injury is followed by reperfu-
sion. However, injury becomes more serious due to formation of
free oxygen radicals during reperfusion [14]. In a healthy organ-
ism, there is a balance between formation and environmental
accumulation rates of free radicals and removal or deactivation
of these by antioxidants [15]. This is known as oxidative bal-
ance. Organism is not influenced by free radicals as long as the
oxidative balance is maintained. Cells encounter with attack of
the oxidant agents after a trauma. If the systems fail to neutral-
ize this attack, irreversible destruction emerges [16].

Today, generally fluid restriction, high-dose steroids, antibiot-
ics, diuretics, oxygen and mucolytic are used for treatment of
PC due to blunt thoracic trauma. In addition, increasingly more
understanding of the role of oxidant in development of PC and
ARDS leads to increase in the number of the studies on the
treatment to be managed through antioxidants. Aribogan et
al. administered pentoxifylline as an antioxidant agent in adult
patients with PC in the early periods following the injury; while
Maxwell et al. used albumin in the pigs in which they created
blunt thoracic injury and demonstrated it was effective as an
antioxidant [17, 18]. In their study on rats with experimentally
produced PC, Turut et al. used dexamethasone (DXM), N - acet-
ylcysteine (NAC) and aprotinin (APR), and observed histopatho-
logical and biochemical improvement in lung damage [3]. In our

study, CoQ10 was used as an antioxidant agent.

CoQ10 is a strong antioxidant which is a part of the mitochon-
drial electron transport chain, playing a role in membrane sta-
bilization [19]. Decrease of CoQ10 indicates the occurrence of
a secondary damage [20]. In their study, Kaikkonen et al. [21]
demonstrated CoQ10 to decrease oxidative stress and to in-
crease antioxidant capacity at in vivo settings. Furthermore,
CoQ10 supplementation was seen to reduce lipid peroxidation
and increase antioxidant capacity of plasma. In their study on
rats with experimentally produced spinal trauma, Kerimoglu et
al. demonstrated that methylprednisolone administered with
CoQ10 is effective in spinal cord damage [7]. These studies in-
dicate that CoQ10 can be used as an antioxidant. Numerous
studies are conducted about many antioxidant agents in lung
injuries [3, 17-20]. However, no study was found conducted us-
ing CoQ10.

In their study on rats with experimentally produced PC, Turut
et al. used DXM, NAC and APR, and found a slight improvement
both in Pa02 and PaCO02 values [3]. In addition, they demon-
strated in the patients that level of MDA in lung tissue were
decreased. Examining bronchoalveolar lavage fluid, they found
neutrophil count of DXM to decrease. They demonstrated sig-
nificant improvement on histopathologic examination of rat
lungs received APR and DXM. Consequently, they observed that
administration of DXM, NAC and APR in the early period results
in desired improvement in lung tissue, which is affected from
PC implementation.

Aribogan et al. found that pentoxifylline administration in early
period following the injury, might be effective in acute inflam-
matory response and controlling of lung damage in the patients
with PC identified [17]. In their study with pigs in which they cre-
ated blunt thoracic trauma, Maxwell et al. used albumin as an
anti-inflammatory agent [18]. They found albumin to decrease
the damage mediated by oxidants that occurred in pulmonary
alveolar capillary membrane, which plays a role in secondary
damage.

In our study, on histopathologic examination significant differ-
ence was found between the Sham and control groups in terms
of atelectasis, congestion and intraalveolar hemorrhage, while
no significant difference was found between the sham and
study groups. This indicates that CoQ10 decreases atelectasis,
congestion and intraalveolar hemorrhage which occurred in PC.
On evaluation in terms of parenchymal inflammation, a signifi-
cant difference was found between sham and control groups,
while no significant difference was found between Study-24
and Study-72 groups. This is consistent with other studies in
the literature [3, 7, 17, 18, 20] and indicates CoQ10 to decrease
inflammation and to have anti-inflammatory efficiency. How-
ever, in our study, no significant difference was found between
Sham and Study-48 groups in terms of parenchymal inflam-
mation. CoQ10 is seen not to have an impact on parenchymal
inflammation at 48th hour. However, efficiency of CoQ10 com-
pared to the other parameters is seen clearly. No difference was
found between sham and Study-48 groups, suggesting it may
be resulted from the inflammation to be maximal at 48th hour.
When the environment of blood vessels was examined in terms
of the grade of mononucleate inflammation, a significant dif-
ference was found between Sham group and Control groups,
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while no difference was found between the study groups. This
result is consistent with the other studies in the literature [3,
7, 17, 18, 20] and CoQ10 decreases the inflammation which
occurred in PC.

This is caused by damaged areas and could not be clearly de-
tected on histopathologic sections. Surface of weigh used in
trauma mechanism covered all the surface of the rat lung. Thus,
PC did not occur diffusely in all areas of rat lung tissue. A new
trauma mechanism is needed to produce equally or proportion-
ally distributed contusion in all areas of rat lung tissue.

In conclusion, although no significant difference was observed
between the control and study groups; also no significant dif-
ference was found between the sham and study groups, sug-
gesting CoQ10 that is an antioxidant agent may be used in or-
der to reduce effects of oxidants, which are responsible for the
secondary damage in blunt thoracic trauma. It is believed that
increasing the frequency and dose of CoQ10 may increase anti-
inflammatory efficiency. Further studies with a greater number
of subjects, longer follow-up duration and increased frequency
of implementation are needed in order to demonstrate that
CoQ10 can be useful in PC treatment and increasing of its fre-
quency and dosage to increase its efficiency.

Limitations: Trauma device is not completely involved the chest
wall of a rat. In this case; same contusion is not developed in
both sides of the lung. On the histopathological examination;
encountering the affected cells due to trauma is completely de-
pended to the macroscopic examination. Probability of the lung
tissue being to be less or more affected from the trauma might
negatively affect the study. A device would create an equal trau-
ma severity on all the lung tissue is needed in order to prevent
this condition.
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Ozet

Amag: insan serum albumini (iSA] dolasim sisteminde bulunan en belirgin
proteindir. ISA, koloid soliisyon olarak ézellikle yogun bakim tinitelerinde bir-
cok endikasyonla yaygin olarak kullanilmaktadir. Birgcok endikasyonu olmasi-
na ragmen gunliik kullanimda uygunsuz endikasyonlara siklikla rastlenmakta-
dir. Jinekoloji ve obsterti de cesitli endikasyonlarla ISA kullaniminin sik oldu-
gu bir branstir. Uygunsuz kullaniminin yaninda, yiiksek maliyeti, teorik hasta-
lik bulas riski, daha az maliyetli alternatiflerinin de bulundugu goz éniine alin-
diginda, bu calismamizda Saglik bakanliginin ISA kullanim yénergesi 1sigin-
da tictincg basamak dal hastanesi olan hastanemizin verilerini kullanarak, ji-
nekoloji pratiginde ISA kullanimi ve kullanim endikasyonlarindakidegisiklikle-
ri degerlendirmeyi amacladik. Gereg ve Yontem: Calisma icin hastanemiz bil-
gi islem sisteminden perinatoloji, jinekolojik onkoloji ve reprodiiktif endokri-
noloji kliniklerindeki HSA kullanim oranlari ve kullanim endikasyonlari ince-
lendi. 2012 yili sonunda Saglik Bakanhg tarafindan yayinlanan iSA kullani-
mi ile ilgili yénerge 6ncesi ISA kullanim sikligi ve kullanim endikasyonlarindaki
degisiklikler istatistiksel olarak karsilastirildi. Bulgular: Perinatoloji kliniginde
2012 yilinda Albumin kullanimi dogum bagina 0,0027 iken bu oran 2013 yi-
linda 0,018 gerilemistir. Yonerge sonrasi iSA kullanimi artan tek klinigin ji-
nekolojik onkoloji oldugu gozlenmistir. Tartisma: Jinekolojik onkoloji harig di-
ger kliniklede HSA kullanim oraninda bir azalma géze carpmakla birlikte, en-
dikasyon disi kullanim orani halen yiiksek diizeylerdedir. Uygun endikasyon-
larin 6ziimsenmesi ve giinliik pratikte uygulamaya gecirilebilmesi jinekolog-
lar arasinda kliniklerinde uygun tedavi verilebilmesi i¢in 6nem tasimaktadir.
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Abstract

Aim: Human serum albumin (HSA) is the most abundant circulating protein
in the body. HSA, as a colloid solution, used for several conditions in daily
clinical practice especially in intensive care units. HSA is commonly used for
several indications but its administration could often be considered as in-
appropriate. Gynecology and obstetrics is an important specialty that HAS
administration is necessary for several different conditions. Beside the pro-
portion of inappropriate use, the elevated cost, the theoretical risk of disease
transmission and the existence of more economical alternatives of rational-
ize, we would like to emphasize the appropriate use of HSA in obstetrics
and gynecology practice by the help of hospital’s data, which is a tertiary
care center in Turkey for Obsterics and gynecology practice. Material and
Method: Retrospectively we investigate the percentage of human albumin
use in term of sub departments such as perinatology, gynecological oncol-
ogy and reproductive endocrinology. At the end of 2012 Ministry of health
published a guideline for hospital to regulate the use of Human Albumin in
medical practice. They mentioned the appropriate indications and alternative
treatment methods for human Albumin use for the clinicians. The change
in the HSA use indications and rate of HSA use per cases was statistically
compared. Results: In 2012 Albumin use per birth in perinatology clinic is O,
0027/birth, in 2013 it is dropped to 0, 0018/ birth. The only department that
HSA use increases after implementation of guideline is gynecologic oncology
Discussion: There is a significant decrease in HSA use in clinics except gy-
necologic oncology in daily practice. Besides this decrease inappropriate use
is still common. We believe that understanding the appropriate indications
and common mistakes in daily practice could be useful for gynecologists to
determine the definitive treatment of options in their services.
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Introduction

Human serum albumin [HSA] is the most abundant circulating
protein in the body a nd show typical blood concentration of
3,5-5.0 gr/dl (35-50gr/1) [1]. It is a soluble and monomeric pro-
tein produced in the liver with a production rate of 0.2 gr/kg
per day [2]. HSA synthesis is governed by a single copy gene
lying on the long arm of chromosome 4, near the centromere
at position q11-22 [3]. Under physiological conditions, a steady
state exists between synthesis and metabolism. The amount
of albumin metabolized daily is approximately 10% of total
plasma albumin [4]. There is a distribution pattern of albumin
that is fitted to a two-compartment model, which about 40% of
albumin is stored in intravascular and 60% in the extravascular
space [5]. The escape rate of albumin from intravascular space
to extravascular space is increased in a variety of diseases as
hypertension, major surgery and trauma, sepsis, burns etc [2].
The well-known function of HSA is providing oncotic pressure
in the circulation. HSA is the main modulator of fluid distribu-
tion in the various compartments of the body as it accounts
for about 70-80% of the plasma oncotic pressure [6]. Besides
oncotic properties another function of albumin in the circula-
tion is to act as a transporter for several endogenous (steroids,
thyroxine, fatty acids, bile salts, metals) and exogenous (drugs;
warfarin, antibiotics, furasemide) molecules. HSA also act as
sweeper for oxygen radicals in the circulation with the help of
free sulphydril group in its structure. The capacity to bind ni-
trous oxide (NO) prevents rapid inactivation of NO and causes
prolongation of its anti-aggregant effect.

Clinical Use:

HSA as a colloid solution that is used for several conditions in
daily clinical practice is prepared from pooled human plasma
by alcoholic precipitation. For pathogen inactivation, albumin is
pasteurize for at least 10 h at -60 degree Celcius [2].

HSA is largely used in clinical practice with several indications,
but its administration is often inappropriate. Lots of guidelines
for regulation of HSA use are published by several institutes
and committees. Most widely used indication for HAS supple-
mentation is correction of hypovolemia. Hypovolemia due to
various reasons such as burns, trauma, and surgery can be in-
dications for albumin usage. HSA usage in hypovolemia always
controversial in the literature. First Cochrane meta-analysis
was published in 1998 claims that infusion of HSA solutions in
hypovolemia due to injury or surgery, burns and hypoprotein-
emia increased the risk of death by 6% [7]. However, in the
following meta- analysis published in 2001 and 2004 claims
that there is no increase in mortality whether HSA is used to
treat hypovolemia, supporting the safety use of HSA in criti-
cally ill patients [8, 9]. Moreover, the Saline versus Albumin Fluid
Evaluation (SAFE study) was also published in 2004 compared
saline vs. 4% HSA solution for fluid resuscitation demonstrated
that the 28-day mortality was similar [9]. Finally in 2011 the
most recent meta-analysis was published by Cochrane Data-
base showed no evidence of survival benefit of HSA compared
to the other cheaper alternatives [10].

Prevention from post-paracentesis circulatory dysfunction
(PPCD) which is defined as reduction of effective blood volume,
rapid re-accumulation of ascites, dilutional hyponatremia, and

increased mortality after large volume paracentesis is another
indication for HSA administration [11]. Cirrhosis itself can be a
cause for hypo-albuminemia because of decrease in production
but also dilution of the extracellular fluid protein content, due to
the plasma volume expansion consequent to renal sodium and
water retention, and from the increased trans-capillary escape
rate towards the extravascular space, at least in the most ad-
vanced stage of cirrhosis [12].

Spontaneous bacterial peritonitis, hepato-renal syndrome can
be counted for other important indications for HSA use. HSA is
defined as the first line treatment for these disorders [13]. The
way of administration and indications for these life-threatening
disorders are defined in several guidelines that are discussed
earlier.

Clinical Use in Obstetrics and Gynecology:

Gynecology and obstetrics are an important specialty that Hu-
man Serum Albumin use is necessary for several different con-
ditions. In assisted reproductive practice Ovarian Hyperstimula-
tion Syndrome (OHSS) is one of the important conditions that
characterized with hypoalbuminemia and intravascular fluid
loss. Decreased intravascular oncotic pressure results accumu-
lation of fluids in the extra-vascular areas such as pleura and
peritoneum. In 2011 a Cochrane Review was published about
HSA administration in OHSS. In the result section they con-
cluded that there was borderline evidence of benefit with the
routine use of human albumin in the prevention of OHSS but
also they claimed that there was good evidence to support the
use of hydroxyethyl starch in the prevention of OHSS in high
risk patients [14]. The most common contraindication to the
use of crystalloids was fluid restriction in daily practice about
HSA usage [15]. By this point of view HSA use in OHSS is the
most appropriate indication in gynecologic practice.

In perinatology unit HSA is also commonly used for correction
of hypovolemia after surgical interventions and in special cir-
cumstances like preeclampsia. There are no controlled studies
on volume substitution to correct hypovolemia in preeclampsia.
In gynecologic oncology practice hypovolemia due to accumula-
tion of ascites like in ovarian cancer or severe hypovolemia due
to extensive surgery are the indications of HSA use.

For preventing the overuse of HSA in daily practice Turkish
Government Ministry of Health implemented a guideline about
indications for HSA use at the end of 2012. According to this
guideline the indications for Albumin use is indicated for gyne-
cology and obstetrics as follows:

1- In preeclampsia and eclampsia, the patients with serum al-
bumin level >2g/dl

2-In OHSS, the patients with serum albumin level >2g/dl and
ascites, pleural effusion or pulmonary edema

3- As additional therapy for patients with spontaneous bacte-
rial peritonitis and ascites

In this study we try to investigate whether the implementation
of Ministry of Health has made any change for the indications
of HSA use in gynecology and obstetrics practice by using the
data of the biggest Women Health Hospital in Turkey.

Material and Method
At the end of 2012 Ministry of health published a guideline for

818 | Journal of Clinical and Analytical Medicine



insan Serum Albumin Kullanimi / Human Serum Albumin Use

hospital to regulate the use of Human Albumin in medical prac-
tice. They mentioned the appropriate indications and alterna-
tive treatment methods for human Albumin use for the clini-
cians. For determining the use of human albumin in gynecology
and obstetrics practice and define whether any differences in
clinical use after rational drug use policy for human albumin
began to be implemented by Turkish Government Ministry of
Health we investigate the record of our hospital which is the
biggest tertiary care center for women’s health in Turkey. Retro-
spectively we investigate the percentage of human albumin use
in term of sub departments such as perinatology, gynecological
oncology and reproductive endocrinology. By using the hospi-
tal’s online patient database and patient charts the data about
the indications for HSA use, total amount of HSA for a patient,
total patients who had undergone any treatment in each sub-
division in 2012 and 2013 was obtained. The indications for
HSA use were investigated case by case to determine the use
with correct indication according to guideline of Turkish Minis-
try of health for HSA use. The difference between HSA use be-
fore and after publication of guideline is statistically analyzed.
SPSS 19.0 was used for statistical analysis. The demographic
features of the study are demonstrated as total numbers, dif-
ference between two years was investigating by using student t
test. A p-value of <0.05 was considered statistically significant.

Results

In perinatology practice, to determine the effect of Human al-
bumin use policy Human Albumin used per birth is used. In 2012
Albumin use per birth in perinatology clinic is 0, 0027/birth, in
2013 it is dropped to O, 0018/ birth. (Table 1) The difference

Table 1. Albumin use in perinatology department before and after drug use
policy

2012 2013
Total birth 17690 birhs 17917 births
(7996 C/S vs. (8412C/S vs.
9694 Vaginal 9505 Vaginal
Perinatology delivery) delivery)
Albumin use 48 patients 33 patients
Albumin use per birth 0,0027 0,0018

p<0,05

between two consecutive years is statistically significant. The
specific indications for Human albumin, is also changed af-
ter the active implementation of this guideline. (Table 2) Pre-
eclamptic patients, who have volume deficit in the intravascular
space, were used to be treated more often with Human albumin
in 2012.

In reproductive endocrinology department, most common use

Table 2. Indications for albumin use in perinatology department

Indications for Human Albumin 2012 2013
Preeclamsia 27 11
Placenta previa 7 9
Hypertension 3 2
Ablatio Placenta 2 4
DIC 2 4
Cholestasis 0 2
Not-specified 7 0

of albumin is for the treatment of Ovarian Hyperstimulation
Syndrome. Taking into account the nature of the disease, strict
volume restriction is mandatory for the treatment. If so, human
albumin use is seemed to be the first choice for replacing the
intravascular oncotic pressure and fluid loss. (Table 3)

Table 3. Albumin use in reproductive endocrinology department before and
after drug use policy

2012 2013
Total Embryo transfers 362 412
Reproductive OHSS 18 9
Endocrinology  Albumin Use 12 patients 5 patients
Albumin use per OHSS 0,66 0,55

p>0,05

The only department that HSA use increases after implementa-
tion of guideline is gynecologic oncology. When the indications
of HSA use was investigated in more than %90 percent cases
hypoalbuminemia is the cause of administration. (Table 4) In
34 out of 36 patients in 2013 was administered due to serum
albumin levels below 2 g/dl. Other two patients HSA were used
for supportive treatment in bacterial peritonitis and ascites.

Table 4. Albumin use in gynecologic oncology department before and after drug
use policy

2012 2013
Total Malignant Cases 272 324
Oncology  Albumin Use 22 patients 36 patients
Albumin use per malignant cases 0.08 0,11

Discussion

Beside the high proportion of inappropriate use, the elevated
cost, the theoretical risk of disease transmission and the exis-
tence of more economical alternatives of rationalize and render
more appropriate the use of HSA [16]. HSA can be prescribed
as the first choice to expand effective intravascular volume in
patients with advanced cirrhosis and should be used to prevent
renal failure after spontaneous bacterial peritonitis and the
post-paracentesis circulatory dysfunction after large volume
paracentesis or to diagnose and treat hepato-renal syndrome.
HSA is also the second-line treatment for fluid resuscitation in
critically ill patients when crystalloids and non-proteic colloids
are not effective or contra-indicated. Most common contrain-
dication for crystalloids can be defined as fluid restriction and
electrolyte imbalance. Among the heterogeneous population of
ICU patients, accumulating data indicate that those with sepsis,
severe sepsis, and septic shock benefit more from HSA admin-
istration.

For gynecologist OHSS is seemed to be the one of the most
common condition that albumin use can be evaluated as the
first line choice to replace the intravascular oncotic pressure.
Ovaian carcinoma with massive ascites can be defined as other
appropriate indication for HSA use. Paracentesis or surgical re-
moval of massive ascites can cause PPCD. HSA can prevent
development of PPCD. In other circumstances like preeclampsia
and treatment of hypoalbuminemia after surgical interventions
can be defined as inappropriate use of HSA.

Practioner tends to treat the intravascular volume deficit in pre-
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eclamsia by non-coloid solutions just as crystalloids etc. after
the implementation of the guideline.

The albumin use percentage in reproductive endocrinology is
seemed to be remaining stable after the implementation of
drug policy regimen. This can be because of the nature of hy-
perstimulation of ovaries, which can be defined as the only in-
dication for albumin use in reproductive endocrinology practice,
which is explained above.

The implementation of human albumin use policy does not
seem to be effective for gynecologic oncology department. On
contrary, the use of albumin increases between consecutive
years. However, when the indications for use are investigated,
this increase cannot be explained by inappropriate use. It can be
explained by severity of disease and increase in total number of
patients that needs HSA treatment because of their conditions
and co-morbid diseases.

HSA is a lifesaving human serum protein analog whether in ap-
propriate indications. It can be easily observed that it is inap-
propriately prescribed for both adult and pediatric patients. Gy-
necology and obstetrics should also define specific indications
and guidelines for HSA use to prevent the excessive and inap-
propriate use of such a valuable weapon for specific conditions.
The data collected from our hospital record have revealed that
there is an alteration in the human albumin use after the use of
human albumin policy. These alterations are in positive or nega-
tive manner in different clinics. These findings indicate that the
enactment of the policy cannot be sufficient enough to ensure
the decrease in inappropriate use of human albumin. There
should be more organized, department based policies should
be developed. Moreover the use of human albumin indications
should be documented better in order to review more efficiently
in the following years.
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Ozet

Kandidemi 6nemli bir kan kaynakli enfeksiyondur ve yiiksek oranda mortalite
ve morbidite ile iliskilidir. Uygulanan kompleks medikal ve cerrahi prosediir-
lere paralel olarak insidansi artmaktadir. Bu calismada, Subat 2012 ile Mart
2015 tarihleri arasinda saptanan kandidemilerin tiir dagilimi ve antifungal
duyarliliklari retrospektif olarak incelenmistir. Hastanemizde, Subat 2012 ile
Mart 2015 tarihleri arasinda 157 kandidemi olgusu saptanmistir. Kandidemi-
nin toplam insidansi, 0.09/1,000 basvuru olarak bulunmustur ve 3 yillik ana-
lizde degisiklik saptanmamistir (P=0,238). Candida albicans en sik izole edi-
len enfeksiyon ajanidir (%39.5). C. albicans’ 1, C. parapsilosis (%22.9), C. tro-
picalis (%14,1), C. famata (%7.6) ve C. glabrata (%5.7) izlemektedir. En sik
kandidemi olgusu yogun bakim tnitesinde (%50,3) saptanmis, bunu pediatri
ve hematoloji onkoloji servisleri izlemektedir. Test edilen 157 izolatin %14.6
‘st flukonazole direncli olarak saptanmistir. CLSI ve EUCAST sinir degerleri
kullanilarak, izolatlarin sirasiyla %12.7 ve %7.6’ si varikonazole direncli veya
doza bagli duyarli olarak bulunmustur. En yiiksek MIK degerleri C. tropicalis
suslarinda saptanmustir (MIK90, 128 pg/ml). En distik MIK degerleri Amfo-
terisin B icin bulunmustur.

Anahtar Kelimeler
Candida; Antifungal Duyarlhk

Abstract

Candidemia has become an important bloodstream infection that is fre-
quently associated with high rates of mortality and morbidity, and its grow-
ing incidence is related to complex medical and surgical procedures. We con-
ducted a retrospective study and evaluated the species distribution and an-
tifungal susceptibility of candidemia episodes. In the period of January 2012
to May 2015, 157 episodes of candidemia were identified in the hospital. The
overall incidence of candidemia was 0,09 cases per 1,000 admissions and
remained stable during the 3- year analysis (P=0,238). Candida albicans was
the leading agent of infection (39.5%), follewed by C. parapsilosis (22.9%),
C. tropicalis (14,1%), C. famata (7.6%) and C. glabrata (5.7%). The majority
of the candidemia episodes were found in the intensive care units (50,3%),
followed by the pediatric, and the hemato-oncology ward. Overall, 14.6% af
the isolates tested were resistant to fluconazole and 12.7% and 7.6% of the
157 isolates tested were resistant or susceptible dose dependent (SDD) to
voriconazole based on CLSI and EUCAST breakpoints respectively. Higher
MICs for fluconazole were found, especially with C. tropicalis (MIC90, 128
pg/ml). Amphotericin B had the lowest MICs.
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Introduction

Candida spp are an important cause of bloodstream infections
(BSls), leading to significant mortality and morbidity rates and
with increased costs of patient care and duration of hospital-
ization. Despite the availability of effective antifungal therapy,
mortality has remained high, ranging from 36% to 63% [1]. The
incidence of Candidaemia is growing with the increasing com-
plexity of surgical procedures, the existence of patient popu-
lations who are at higher risk of infection and increased use
of broad-spectrum antimicrobial agents, advanced life-support
and aggressive chemotherapy. Candida spp are currently the
fourth [2] and sixth most common blood stream isolates found
in studies done in the United States and Europe. Candidemia
rates vary geographically. It seems that differences do exist in
the epidemiology of candidemia between different countries as
well as region to region, underscoring the need for continuous
surveillance to monitor trends in the incidence, species distri-
bution, and antifungal drug susceptibility profiles and thus are
providing the information necessary for appropriate empirical
antifungal therapy [3-7]

Although Candida albicans remains the most prevelant yeast
isolated from blood cultures, a shift toward greater isolation of
non-C. albicans Candida species has been reported, especially
in hematological, transplanted, and intensive care units (ICU)
patients [2,3,8].

A reduced antifungal susceptibility in non-C. albicans Candida
species and a correlation with routine fluconazole prophylactic
use has been suggested. Intrinsic and emerging resistance to
azoles represents a major challenge for empirical therapeutic
and prophylactic strategies [3].

This study was performed to evaluate the species distribu-
tion and antifungal susceptibilities of Candida spp growing in
the blood cultures retrospectively in Baskent University Adana
Practice and Researche Center between January 2012 and May
2015 from laboratory-based surveillance.

Material and Method

All consecutive patients who developed candidemia at Baskent
University Adana Practice and Researche Center, a 576 beds
tertiary care hospital with about 519,488 admissions per year
were enrolled in the study during the period January 2012-May
2015. Patients with at least one positive blood culture for Can-
dida spp. were identified through the microbiological laboratory
database and all informations was recorded in an electronic
database. For each patient, only the first episode of candidemia
was recorded. The information with regard to candidemia epi-
sodes were analyzed, including the fungal species and resis-
tance to antifungals. Patients whose cultures grew > 1 species
of Candida were excluded from the analysis.

During the study period there were no changes in microbiologi-
cal laboratory techniques. Candida species were isolated from
blood using BACTEC 9240 system (Becton Dickinson) following
the manufacturer’ s instructions. Yeast isolates identification
was based on germ tube production and sugar assimilation
profiles by using the API-20C AUX system (bioMérieux, France).
Antifungal susceptibility testing isolates of Candida spp. was
performed using ATMTM FUNGUS 3 (bioMérieux, France).
Yeast identification and antifungal susceptibility testing were

repeated for azole resistant C. albicans species. The interpre-
tive breakpoints used for tests were based on values recom-
mended by the Clinical Laboratory Standards Institute (CLSI) [9]
and European Committee on Antimicrobial Susceptibility Test-
ing (EUCAST) [10]. The following antifungal drugs were tested:
Amphotericin B, fluconazole, itraconazole and voriconazole.
The chi-square test was used to compare categorical variables.
Differences between the groups were considered to be signifi-
cant for variables yielding a P value of <0.05.

Results

A total of 157 episodes of candidaemia were identified during
the study period (January 2012-May 2015) with an overall inci-
dence of 0,09 episodes/1000 admissions and remained stable
during the 3-year analysis (Table 1). The age-specific incidence
rate was highest in infants (0.1 episodes/1,000 admissions).
Children (= 18 years, 57.5 % younger than 1 year) comprised 86
(54,8%) of the patients, and adults comprised 71 (45.2%) of the
patients. The median patient age of pediatric patients was 2.2
years (0-18 years) and the median patient age of adult patients
was 58.7 years (19-92 years). In our study, males (54.8%) were
more prevelant than females (44%). There were not important
differences in the incidence of candidemia from 2012 to 2015
(P=0.238) (Table 1). The demographic and clinical chracteristics
of the patients are summarized in table 1.

The distribution of isolated Candida species is shown in fig-
ure 1 and figure 3. C. albicans was the leading cause of infec-

Figure 1. Distribution of the Candida species according to underlying pathology/
medical care (n)

Figure 2. Age specific incidence of candidemia at Baskent University Adana Prac-
tice and Researche Center between January 2012 and May 2015. The incidence
was low in people aged 5-40 years but started tor ise among people aged 41 to
50 years. Incidence subsequently increased with advancing age, peaking among
patients aged 61 to 92 years (0.06 cases/1,000 admissions). With a high inci-
dence occuring in the youngest age group (<1 year, 0.1 cases/1,000 admissions).
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Figure 3. Age specific distribution of Candida spp at Baskent University Adana
Practice and Researche Center between January 2012 and May 2015.

Table 1. Patient characteristics and incidence (episodes/1000 admissions)

ity was seen with C. tropicalis (54,5%) and C. famata (75%).
As, our MIC breakpoints did not contain 4 pg/ml, we did not
evaluate SDD to fluconazole. Overall, 14.6% of the 157 isolates
tested were resistant to fluconazole based on CLSI and EUCAST
breakpoints. The rates of susceptibility to voriconazole were
100% for C. parapsilosis, 95.2% for C. albicans. Decreased sus-
ceptibility was seen with C. tropicalis (54.5% [CLSI] and 59.1%
[EUCAST]). The six strains (1 C albicans, 4 C. krusei, and 1 C.
tropicalis) were susceptible dose dependent (SDD) to voricon-
azole. Overall, 12.7 % and 7.6% of the 157 isolates tested were
resistant or susceptible dose dependent (SDD) to voriconazole
based on CLSI and EUCAST breakpoints respectively. Ampho-
tericin B had lowest MIC values.

Candida spe- C.parapsilosis  C. tropicalis C. famata C. glabrata Other* Total

cies C. albicans  (n=36 ) (n=22) (n=12) (n=9) (n=16) (n=157)

(n=62)

39.5% 22.9% 14.1% 7.6% 5.7% 10.2% 100.0%
Patients characteristic
Female sex, n (%) 30 (42.3) 15(21,1) 9(12.7) 4 (5.6) 3(4.2) 10 (14.1) 71 (45.2)
Male sex, n (%) 32(37.2) 21 (24.4) 13(15.1) 8(9.3) 6 (7) 6(7) 86 (54.8)
Underline diseases, n (%)
Surgery 26 (41.3) 17 (26.9) 7(11.1) 5(7,9) 4 (6.4) 4 (6.4) 63 (40.1)
Hematologic malignancy 5(22.7) 8 (36.4) 2(9.1) 0(0) 2(9.1) 5(22.7) 22 (14)
Solid tumour 18 (47.3) 6(15.8) 2(5.3) 5(13.2) 3(7.9) 4(10.5) 38 (24.2)
Cardiovascular diseases 10 (55.6) 0(0) 6 (33.3) 0(0) 0 (0) 2(11.1) 18 (11.4)
Diabetes mellitus 0(0) 0 (0) 2 (66.7) 0 (0) 0(0) 1(33.3) 3(1.9)
Congenital anomalies 1(2.5) 3(37.5) 3(37.5) 1(2.5) 0 (0) 0 (0) 8 (5.1)
Prematurity 2 (50) 1(25) 0(0) 1(25) 0(0) 0(0) 4(2.5)
Immunodefficiency 0 (0) 1(100) 0 (0) 0 (0) 0(0) 0 (0) 1(0.7)
Incidence (episodes/1000 admissions)
2012 0,04 0,02 0,02 0,01 0,01 0,01 0,11
2013 0,02 0,02 0,01 0,01 0,01 0,01 0.07
2014 0,05 0,02 0,02 0,01 0 0,02 0.10
2015 0,04 0,01 0,01 0,001 0 0,01 0,07

*Candida krusei (6), Candida kefyr (3), Candida lusitaniae (2), Candida magnoliae (1), Candida norvegensis (1), Candida pelliculosa (3).

tion (39,5%). Globally, non-C. albicans Candida species caused
around 60,5% of the cases each. Non-C. albicans Candida spe-
cies included Candida parapsilosis (22.9%), Candida tropicalis
(14.1%), Candida famata (7.6%) and Candida glabrata (5.7%).
The distribution of albicans and non-C. albicans Candida strains
differed according to the type of population, risk factors and
age, as shown in Figure 1. In hemato-oncology patients, C.
parapsilosis was isolated in 37,5% (6/16) of the cases, C. albi-
cans in 19% (3/16), and C. glabrata in 19%(3/16); in the overall
pediatric wards, C. parapsilosis accounted for 34.8% (16/45)
and C. albicans accounted for 33.3% (15/45); in the ICU and the
surgery ward, C. albicans was isolated 45,6%(36/79) and 77,8%
(7/9) respectively. In the internal medicine wards, C. tropicalis
was the leading cause of infection (62,5%) (5/8).

Table 2 shows the results of the in vitro activity of 4 systemi-
cally active antifungal agents tested against 157 BSI isolates
of Candida spp. By appliying species-specific new clinical break-
points (CBPs) of CLSI and EUCAST breakpoints. The rates of
susceptibility to fluconazole were 100% for C. parapsilosis and
C. glabrata and 93,5 % for C. albicans. Decreased susceptibil-

Discussion

Several studies have shown a substantial increase in the inci-
dence of candidemia in the past two decades. Our data show
that in our hospital the incidence of candidemia was stable in
the past 3 years. Our rates (0,09 episodes/1000 admissions) are
not higher than those reported for centers, including the United
States (0.28 to 0.96 case per 1,000 admissions), Europe (0.20
to 0.53/1,000 admissions) [11,12], Latin America (1.18 cases
per 1,000 admissins) [13] and Iceland (0. 55 case per 1,000
admissions) [14]. The differences in candidemia rates between
countries may reflect differences in representativeness and age
distributions of the study populations, variations in health care
practices, patterns using blood cultures, and antibiotic usage as
well as the resistance situation.

Over the past 10 years, some studies have reported a shift in
the etiology of candidemia. While C. albicans still considered
the most common species causing candidemia, increasing rate
of candidemia caused by C. tropicalis, C. parapsilosis, C. gla-
brata, and C. krusei have been reported worldwide. The species
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Table 2. Antifungal susceptibility test results for selected species of Candida
isolated during the study period

= Antifungal MICrange MIC50a MIC90b No. (%) of resistant
5 agent (pg/ml) (pg/ml) (pg/ml) gr susceptible dose
S ependent ¢

«%‘ CLSI EUCAST
@ Amfotericin B 0,5-16 0,5 0,5 NA 0

é Fluconazole 1-128 1 1 4 (6.5) 4 (6.5)
5 Itraconazole  0,125-4 0,125 0,125 NA NA

3 Voriconazole  0,06-8 0,06 0,06 3(4.8) 3(4.8)
5 Amfotericin B 0,5-16 0,5 0,5 NA 0 (0)

2 Fluconazole  1-128 1 1 000 000

é Itraconazole 0,125-4 0,125 0,125 NA NA

§ Voriconazole  0,06-8 0,06 0,06 0 (0) 0 (0)

S

r:u‘\ Amfotericin B 0,5-16 0,5 0,5 NA 0(0)

.(_‘L; Fluconazole 1-128 1 128 10 (45.5) 10 (45.5)
4 ltraconazole  0125-4 05 4 NA NA

S Voriconazole  0,06-8 0,06 8 10 (45.5) 9 (40.9)
~ AmfotericinB  0,5-16 0,5 0,5 NA 0(0)

?E Fluconazole 1-128 1 1 3(25) 3(25)

% Itraconazole 0,125-4 0,125 0,25 NA NA

:’ Voriconazole  0,06-8 0,06 0,06 3(25) NA

& AmfotericinB  0,5-16 0,5 0,5 NA 0(0)

;‘5 Fluconazole 1-128 1 8 0 (0) 0 (0)

z: Itraconazole 0,125-4 0,25 0,5 NA NA

:{J Voriconazole  0,06-8 0,06 0,25 NA NA

E Amfotericin B 0,5-16 0,5 0,5 NA 0

% Fluconazole 1-128 1 16 23(14.6) 23(14.6)
E Itraconazole  0,125-4 0,125 4 NA NA

;; Voriconazole  0,06-8 0,06 0,5 20(12.7) 12(7.6)
=

<

NA: breakpoint not available.

aMIC at which 50% of the isolates tested are inhibited.

bMIC at which 50% of the isolates tested are inhibited

¢ As, our MIC breakpoints did not contain 4 pg/ml, we did not evaluate SDD to
fluconazole.

distribution in the our study is characterized by a predominance
of C. albicans, C. parapsilosis and C. tropicalis consistent with
other studies from Turkey [15-17]. We observed a predomi-
nance of non-C. albicans Candida species (60,5%), however C.
albicans was the most frequently isolated species (39.5%). Tra-
ditionally, C. tropicalis has been the second and C. glabrata the
third or fourth most common Candida species from blood [1,6].
In our study, C. parapsilosis (22.9%) surpassed the other non-C.
albicans Candida species to become the most common species
isolated after C. albicans. The high incidence of C. parapsilosis
candidemia has been previously reported some studies from
Turkey [15-17], France [18], Spain, Italy and Latin America [13].
The relative contribution of different Candida species varies
between countries in Europe. C. albicans was identified in 56%
of cases. C. glabrata, causing 12% of the episodes, was the
second most common species recovered in all the countries,
except in Italy and Spain where it ranked 3 and 4, respectively.
C. topicalis occured in 7% of the cases, ranging from 2% to
10%. C. parapsilosis was the second most common species in
Spain and Italy [11].

Several investigators postulated that the widespread use of

fluconazole would have selected yeast species intrinsically re-
sistant or less sensitive to fluconazole, such as C. krusei, C. gla-
brata or C. tropicalis. Some published reports confirmed this
hypothesis, while others did not [8]. However, it be recognised
that other events might have played a role in the selection of
different species [1]. For example, in our study, the increased
proportion of candidemias due to C. parapsilosis, a yeast spe-
cies almost always susceptible to fluconazole, is not readily ex-
plained by increased fluconazole use. It is likely that changes
in the proportion of fungemias due to C. parapsilosis reflect
nosocomial acquisition of this species.

We identified that 50,3% of episode of fungemia occured in pa-
tients in ICU. Our findings was similar that some studies from
Turkey identified that 45,7%-70,1% of episodes of nosocomial
fungemia occured in patients in ICU [15,16,19]. C. albicans dom-
inated in our study in surgery wards with 77,8% and ICU with
45,6% of the species isolated. Non-C. albicans Candida spe-
cies occurs frequently among pediatric, haemato-oncological
and internal medicine patients. In hemato-oncology patients, C.
parapsilosis was isolated in 37,5%, C. albicans was isolated in
19% (3/16), and C. glabrata was isolated in 19%(3/16) of the
cases; in the overall pediatric wards, C. parapsilosis accounted
for 34.8% and C. albicans accounted for 33.3% (15/45); in the
internal medicine wards, C. tropicalis was the leading cause of
infection (62,5%)

Our findings of overall fluconazole-resistant (14.6 %) was higher
than the rates observed in studies from Turkey (21.81-7.48%),
European (6,3%), North American (6.6%) and Latin America
(7.1%) [13, 15-17,19-21]. Our proportion of voriconazole resis-
tant (12.7 [CLSI] and 7.6 [EUCAST]) was higher than that stud-
ies from Turkey (0%-4.4%) [15-17, 19, 21]. Azole-resistant C.
albicans strains and antifungal susceptibility testing were con-
firmed by repeating the reference method. CLSI recently devel-
oped new Candida species-specific clinical breakpoints (CBPs)
for fluconazole and voriconazole as the EUCAST for three com-
mon Candida species. A recent report has shown that resis-
tance to azoles of Candida species was increased using the new
CLSI CBPs [8]. In our study when the old breakpoints applied for
C. albicans strains, only two strains were found as resistant to
fluconazole and voriconazole (2/62, 3.2%). We didn’ t compare
the results of new and old breakpoints. We hypothesed that us-
ing these species-specific CBPs may increase the resistance to
fluconazole and voricoazole in this study. None of our Candida
bloodstream isolates had MIC of >1 pg/ml for amphotericin B,
some studies from Turkey and Europe reported the low level of
amphotericin B resistance [15-17, 19].

In our study, the proportion of children in this study was very
high (54,8%). C. albicans was the most prevelant yeast isolated
from blood cultures in all age groups. The dominant causes of
Candida BSI in the pediatric and adolescent age groups (0-19)
were C. albicans (34.5%) and C. parapsilosis (29.9%) similar
with previous studies [6]. The high incidence of Candida BSI
among infants observed here is consistent with previous stud-
ies (Figure 2) [2]. We observed the most common species that
recovered from neonates are C. albicans (15 of the 50 cases,
30%) and C. parapsilosis (15 of the 50 cases, 30%), consistent
with previous studies [2,11], with increasing age, a reduction in
the percentage of C. parapsilosis was seen (from 14,3-34.8% to
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8%). A similar trend has been noted both in population-based
and in sentinel surveilance studies conducted in the USA [11].
In contrast to other studies that reported the proportion of C.
glabrata inreased with patient age [6,11,13], we found that the
proportion of C. glabrata BSI did not increase with patient age
and the lowest proportion (4%) was seen in the > 65 year age
group. In our study, the proportion of C. albicans increased with
patient age and the highest proportion (68%) was seen in the
> 65 year age group.

Our study was subject to limitations. The major one is that this
is a single center study, regional conditions such as features of
the patient population and antimicrobial/infection control prac-
tices of this specific tertiary care centre may influence the re-
sults. As, the data we have reported are based on records from
the microbiology laboratory, the lack of clinical data, severity of
illness measures, risk factors and antifungal drug exposure data
limit the clinical utility of the study.

It is well known that positive blood culture for Candida spp is
a life threatening situation, requiring an empirical antifungal
treatment which should started with the appropriate agents as
soon as possible. Therefore, the knowledge of the local epide-
miological trends in Candida species isolated in blood cultures
is important to guide therapeutic choices.
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Comparison of Pneumatic and Laser Lithotripsy in the
Endoscopic Treatment of Upper Ureteral Stones

Ust Ureter Tasi Tedavisi / Upper Ureteral Stone Treatment
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"Third Department of Urology, Ankara Numune Research and Training Hospital,
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Ozet

Amag: Ust ireter taslarinin semirijit iireterorenoskop ile endoskopik teda-
visinde, pnématik ve holmiyum lazer litotriptér kullaniminin karsilastirmayi
amagladik. Gereg ve Yontem: Calismaya toplam 74 hasta dahil edildi. Balistik
lithotriptor kullanilan 33 hasta Grup 1 ve lazer litotriptor kullanilan 41 has-
ta Grup 2 olmak (izere hastalar 2 gruba ayrildi. Her iki grup tas boyutu, ope-
rasyon siresi, postoperatif hastanede kalis stiresi, tassizlik orani ve kompli-
kasyon oranlari a¢isindan karsilastirildi. Bulgular: Tim hastalarin yas ortala-
masli 47.6 yil idi. Ortalama tas boyutlari Grup 1 ve 2'de sirasi ile 16.4mm ve
11.0mm idi (p=0.043). Bir aylik takipler sonrasinda Grup 1 ve 2'deki tassizlik
oranlari sirasi ile %78.7 ve %80.5 idi (p=0.391). Grup 1'de 1 ve Grup 2'de 2
hastada minér komplikasyon (Clavien I-1l) saptandi. Grup 1'de 3 hastada dre-
teral perforasyon nedeni ile major komplikasyon gelisir iken (Clavien 3a ve
3b), Grup 2'de major komplikasyon saptanmadi. Tartisma: Bulgularimiza gére
lazer litotripsi daha gtivenli olarak kabul edilebilir. Merkezlerinde lazer litot-
riptor bulunan kliniklerin Ust dreter taglarinda bu yontemi ilk tercih olarak ka-
bul etmeleri gerektigini diistintiyoruz.

Anahtar Kelimeler
Ust reter tasl, endoskopik tedavi, litotripsi, lazer

Abstract

Aim: We aimed to compare the success rate of the use of a pneumatic and
a holmium laser lithotripter for endoscopic treatment of upper ureteral cal-
culi with semirigid uretero-renoscopy (URS). Material and Method: A total
of 74 patients were included in this study. The patients were divided into
two groups; a ballistic lithotripter was used for group 1 containing 33 and
a Holmium-YAG laser lithotripter for the remaining 41 patients in group 2.
Both groups were compared in terms of stone size the duration of the opera-
tion, postoperative hospitalization time, stone-free rate and complications.
Results: The mean age of the patients was 47.6. The mean stone size in
groups 1 and 2 were 16.4mm and 11.0mm, respectively (p=0.043). The mean
stone-free rate groups 1 and 2 were 78.7% and 80.5% respectively at the
approximately 1 month follow-up (p=0.391). In group 1 two patients and in
group 2 two patients had a minor complication (Clavienl-Il). In group 1 three
patients had major complications due to ureteral perforation (Clavien 3a and
3b). No major complications (Clavien 1lI-V) occurred in Group 2. Discussion:
Based on these findings laser lithotripsy can be regarded as safer. If laser
lithotripter is available in medical centers, we argue that it should be the first
choice for the treatment of upper ureteral stones.
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Introduction

In the endoscopic treatment of ureteral stones the gold stan-
dard method is semirigid uretero-renoscopy (URS) accompani-
ed by a stone crushing process. The highest success rate is ob-
tained in the treatment of lower ureteral stones [1]. For lower
ureteral stones the success rate was approximately 95-100%
and 90-95% for stones mid-ureter. Recently, for upper ureteral
stones, in the literature there have been reports of success ra-
tes varying between 70-100% [2,3].

The endoscopic treatment of upper ureteral calculi can be chal-
lenging either due to difficulty in reaching the stone or more li-
kely as a result of push-back. For stone fragmentation, vario-
us energy sources are used, such as; electrohydrolic, pneumatic
and Holmium-YAG laser. Parallel to technological developments,
the most preferred energy sources are pneumatic and laser lit-
hotripters [4,5].

The present study reports on the success of the pneumatic and
holmium laser lithotripter methods for the endoscopic treat-
ment of upper ureteral calculi using a semirigid URS in our cli-
nic.

Material and Method

A total of 74 patients who had undergone semirigid URS due
to the existence of upper ureteral stones in our clinic betwe-
en January 2009 and August 2013 were included in this study.
The energy source for the 33 patients in group 1 was the Bal-
listic lithotripter (Vibrolith™, Elmed Medical Company, Turkey)
and for the 41 patients in group 2 the energy source was a
Holmium-YAG laser lithotripter (SphinxX™, Lisa, Germany).

All the patients were preoperatively evaluated with X-ray KUB
(Kidney, ureter, and bladder), urinary ultrasonography, and non-
contrast computed tomography or intravenous urography (IVU),
or both. In stone size measurement, the dimension of the lar-
gest stone in the IVP or X-ray KUB was used for the radiopa-
que stones and in the abdomen ultrasonography or computeri-
zed tomography for the radiolucent stones.

All the patients were evaluated with urinalysis and culture. Pati-
ents with an infection were treated with appropriate antibiotics
in accordance with the preoperative urine culture based on the
antibiotic susceptibility. Other patients underwent an operation
following the appropriate antibiotic prophylaxis under general
anesthesia. For the stone fragmentation, a pneumatic lithotrip-
ter (Vibrolith, EImed, Ankara, Turkey) was used until May 2012
and the holmium-yttrium-aluminum-garnet (Ho: YAG) has been
used since that date.

Operations were performed with a 9.5 F semirigid ureterosco-
pe (Karl Storz, Germany) under the guidance of a 3-5F ureteral
catheter. The fragmentation process was continued until all the
stone particles were reduced to a size of 3 mm or less. A ure-
teral or J) (4.8-6F) stent was placed in patients determined as
necessary by the surgeon (such as edema, mucosal damage or
prolongation of operation). The stents were removed after a 3
or 4 week postoperative period. One month after treatment all
the patients were evaluated using an X-ray KUB or IVU. Patients
who had stone fragments at the size of 3 mm or less were con-
sidered to be stone-free. Both groups were evaluated and com-
pared in terms of age, gender, stone size, duration of the ope-
ration, the postoperative hospitalization time, stone-free rate

and complications.

Statistical analysis

Statistical Package for the Social Science for Windows (SPSS,
Chicago, IL) version 13.0 software was used for statistical
evaluation of the results. Descriptive statistics were given
as mean+ Standard deviation. Chi-square, Fisher’s Exact and
Mann-Whitney tests were used to compare the group parame-
ters. A p value of less than 0.05 was considered significant.

Results

The mean age of all the patients was 47.6+14.9 (range:16 to
80) years. The mean age of the groups 1 and 2 were 48.1+15.6
(range: 22 to 88), and 47.2+14.5 (range:16 to 77) years, respec-
tively. Twenty-three patients were female and 51 were male. In
groups 1 and 2, the F/M ratio was 9/29 and 14/27 respectively
and there was no statistically significant difference between
groups. The mean stone size in groups 1 and 2 were 16.4+7,7
mm (range: 5 to 30) and 11+2.9mm (range:5 to 17), respecti-
vely (p=0.043). The mean duration of operation in groups 1 and
2 were 58.9+35.8 minutes (range:20-160) and 38.7+12.8 (ran-
ge: 20 to 70) minutes, respectively (p=0.035). The mean posto-
perative hospitalization days in groups 1 and 2 were 1.8+1.8(
1-9) and 1.20+0.5(1-3), respectively (p=0.483). These results
are summarized in Table 1.The average residual stone size in

Table 1. Demographic data of the groups.

Group 1 Group 2 Total p value
(n=33) (n=41)
Mean age+SD(year) 48.1+156 472+145 47.6+149 0461+
Sex (Female/Male) 9/24 14/27 23/51 0.630#
Mean stone size (mm) 16.4+7.7 11.0£29 13.4+6.1 0.043+
Duration of operation (min) 589 +35.8 38.7+12.8 47.7+27.5 0.035+
Postoperative 1.8+1.8 1.20+0.5 1.4+1.3 0.483+

hospitalization (day)

+Mann-Whitney test, #Chi Square

group 1 was 12.5+2.1 mm (10-15) and 6.5+1.7 mm (5-10), in
group 2 (p=0.004). The mean stone-free rates for group 1 and
2 were 78.7% and 80.5% respectively approximately at the
1 month follow-up with no statistically significant differen-
ce (p=0.391) (Table 2). In group 1, ureteral perforation, requi-

Table 2. Stone free rate and residual stone size of the groups.

Group 1 Group2 Total P value
(n=33) (n=41)
Stone free rate (%) 78.7 80.5 79.6 0.391#
Mean residual stone size+SD (mm) 12.5+2.1 6.5+1.7 85+3.4 0.004+
Major peroperative complications ~ 3/33 0/41 3/74 0.006*
Push-back 4/33 1/41 5/74 0.165*

+Mann-Whitney test, #Chi Square, *Fisher-Exact test

ring open surgery, occurred in 2 patients during URS. In group 1
only one patient with ureteral perforation was treated with a ))
stent. In group 2 there was no ureteral perforation or other pro-
cedure that required open surgery. In four patients in group 1
and 1 patient in group 2 a stone push-back was observed. The-
se two patients with push-back were directed to Extracorpore-
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al Shock Wave Lithotripsy (ESWL) and in 3 patients, retrograde
intrarenal surgery (RIRS) was performed.

In group 1, two patients had a fever of over 38°C and one pa-
tient who had undergone open surgery developed a wound in-
fection (Clavien I-1l). Two patients switched to open surgery and
1 patient placed JJ stent due to ureteral perforation was consi-
dered Clavien 3b and Clavien 3a complications, respectively. In
group two, 2 patients had a fever (over 38°C) (Clavien I-Il). The-
re were no major complications (Clavien Ill-V) in Group 2. The-
re was no bleeding which required a blood transfusion in either
of the groups. In the first month after the operation, one of the
two patients who had ureteral stricture in group 1 underwent
open surgery and the other had ureteral perforation. In group 2
there was only one patient who had a ureteral stricture. No pe-
rioperative complications were observed. (Table 3)

Table 3. Per-operative and postoperative complications.

Group1 (n=33) Group2 (n=41)
Fever 2 2
Hematuria 0 0
Need for open surgery 2 0
Transfusion 0 0
Ureteral stricture 2 1

Discussion

Today, in upper ureteral stones, the first choice is ESWL for sto-
nes with a size below 10 mm stones and ESWL or ureterore-
noscopy for stones over 10 mm. The stone free rate is 70-89%
for ESWL and 81-84% for rigid-semirigid URS [2,3].Youssef et
al., compared ESWL and semirigid URS in a total of 427 pati-
ents with upper ureteral stones. They found the stone free rate
to be 83.7% in the ESWL group and 88.4% in the semirigid URS
group. The need for retreatment was 65% in the ESWL group
and 2.3% in the URS group (p<0,001). The complication rates
were 4.7% and 14% respectively in the ESWL and URS groups.
The authors commented that ESWL is safer and less -invasive
whilst URS is more effective and has a lower requirement rate
for re-treatment [6].

In the endoscopic treatment of ureteral stones, pneumatic lit-
hotripter has long been used during semirigid URS in many
medical centers [7,8]. The success rate of pneumatic lithotrip-
ters for ureteral stones has been reported to be approximately
95-100%. This success rate is reduced as the localization beco-
mes closer to the upper ureter [9,10]. In a study by Sozen et al,
a total of 500 patients who had undergone semirigid URS with
a pneumatic lithotripter. This was administered as a primary
procedure in 124 patients (24.8%) and as a secondary procedu-
re in the remaining 376 patients after ESWL. The overall stone
free rate was 94.6%, however it was found to be 83.3% for up-
per ureteral stones. The authors reported that either after un-
successful ESWL treatment or as a first line of treatment, se-
mirigid URS with pneumatic lithotripter provided safe and ef-
fective treatment for ureteral stones [11]. Gunlusoy et al., re-
ported that in a study consisting of 1296 patients, the success
rates of pneumatic lithotripsy for upper, middle, and lower ure-
teral stones were 90.5%, 93.1%, and 98.1%, respectively (P <
0.05) [12]. In another recent study by Razzaghi et al., 112 pa-

tients were divided into a Ho-YAG laser (n=56) and a pneuma-
tic group (n=56) and the mean stone size was found to be 11.7
and 10.0 mm respectively. In addition, the average stone frag-
mentation time was 13.7 minutes and 7.9 minutes (p<0,001) (4)
with stone free rate of 100% and 42.9% in the Ho-Yag and pne-
umatic groups respectively. In a study by Jeon et al., data from
patients who had undergone URS with pneumatic lithotripter
(n=26) and laser lithotripter (n=25) were evaluated. In the early
postoperative period the stone free rate was found to be 73.1%
and 96.0%, respectively (p<0,049). After 3 months, this rate
was 84.6% and 96.0% respectively (p=0,350). The mean opera-
ting time was found to be 76.9 minutes and 49.8 min respecti-
vely thus being significantly lower in the laser group (p=0.003)
[13]. We did not examine the stone free rate in the early posto-
perative period. However, after 1 month after the operation, our
stone free rate of 78.7% in pneumatic group and 80.5% in la-
ser group (p=0.391) was similar to the findings in the literatu-
re. Similar to the current literature, our operating time was sig-
nificantly lower for the laser group (58.9 min in group 1 vs 38.7
min in group 2, respectively, p=0.03).

One of the major disadvantages of semirigid URS is high pos-
sibility of stone push-back [14,15]. In a study by Razzaghi et al.,
while stone push-back was not detected in the laser lithotripter
group, it was detected in 10 patients (17.9%) in the pneumatic
lithotripter group. The authors reported that, particularly in up-
per ureteral stones, laser lithotripsy was established to be sa-
fer and more effective than the pneumatic lithotripter [4]. Simi-
larly, Garg et al., found that the stone push back rate was 16%
in the pneumatic lithotripter group and there was no such case
[16]. In the present study, stone push back was found in 4 pati-
ents (12,1%) who had undergone pneumatic lithotripsy and in
only one patient (3,2%) who had received laser lithotripsy. In re-
cent years, in view of the aforementioned findings, particularly
in upper ureteral stones, there is a tendency, in upper ureteral
stones, to use laser lithotripsy.

There are many studies reporting a negative correlation bet-
ween stone size and the success of treatment. However, there
are also studies which report no association between stone size
and success of treatment [17]. In our study, the groups were not
analyzed separately according to their stone size. We think that
the residual stone size was higher in the pneumatic group and
this was associated with the larger preoperatively stone size.
In our study, although there was no significant difference bet-
ween the stone-free rates in the two groups, the most impor-
tant difference was seen in the complication rates, and switch
to open surgery was determined to be higher in patients in the
pneumatic lithotripsy group. In pneumatic lithotripsy, the sto-
ne must be compressed between probe and mucosa. This is the
most common cause of ureteral perforation [18,19]. However,
this problem hardly occurs in laser lithotripsy procedure due
to the semi-contact fragmentation [20,21]. Mucosal tissue le-
sions can be ignored because the tissue depth is very low du-
ring fragmentation with laser probe [22,23]. Razzaghi et al., fo-
und no difference was found between the pneumatic and laser
lithotripsy groups in terms of complication rates [4]. However,
Jeon reported that the complication rate was 7.7% in his study
in relation to the pneumatic lithotripsy group, and there were no
complications in the laser lithotripsy group [13]. In our clinics,
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the arrival of the laser lithotripter in May 2012 has marked a
major shift the choice of treatment by the surgeons.

To date, Open surgery was needed in two patients using pne-
umatic lithotripter. The larger average size of the stone in this
group may also have affected the results. None of the patients
in the laser lithotripsy group needed open surgery. Consistent
with the current findings, according to our results the laser is
safer. Degirmenci reported that in the proximal ureteral place-
ment and impaction of the stones, the complication rate increa-
ses by 2.4 times and 4.3 times, respectively [24]. A study publis-
hed by Binbay et al., compared the use of pneumatic and laser
lithotripsy in impacted ureteral stones. A stone free rate was
reported to be 80% and 97.5% respectively (p=0.03). The mean
operating time was 48 and 30 minutes, respectively, which was
significantly lower in the laser lithotripsy group (p<0.001) [25].
In this study, it was emphasized that the use of Ho:YAG as
an intracorporeal lithotripter during the ureteroscopic manage-
ment of impacted ureteral stones is highly efficient with high
success rates, regardless of the location of the stone . In the
present study, ureteral stones have not been evaluated separa-
tely according to whether or not they are impacted. However,
the stone-free rate and the average duration of operation are
consistent with these findings.

In conclusion, the overall success rate is high for the treatment
of upper ureteral stones with semirigid URS. In terms of the
success of the treatment, pneumatic and laser lithotripsy are
effective methods. However, considering the duration of the
operation, possibility of push-back and complication rates, la-
ser lithotripsy can be regarded as safer. If the laser lithotrip-
ter is available in medical centers, we propose that it should be
the first choice in the endoscopic treatment of the upper ure-
teral stones.
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Ozet

Amag: Pontikulus postikus olarak da bilinen Kimmerle anomalisi birinci ser-
vikal vertebranin(atlas) yaygin bir varyasyonudur. Vertebral arter ve C-1 spi-
nal sinirin arka dalini iceren sulkus arteriovertebralis tizerinden gecen poste-
rior atlanto-oksipital membranin kismi veya tam kemiklesme triintidir. Ca-
lismamizda sulkus veretbralis ile ilgili varyasyonlarin Tiirk toplumunda sikli-
ginin arastirimasini amacladik. Gereg ve Yontem: Hastanemize bas ve bo-
yun agrisi, bos dénmesi, cinlama sikayetleri ile bagvuran, 18- 99 yas araligin-
da, 719 hastanin MDBT gértntiileri retrospektif olarak incelendi. Arkuat fo-
ramen varligi ve tipi acisindan gorintiler degerlendirildi. Bulgular: 106 vaka-
da total foramen tespit edildi. Total foramen varligi orani % 14,74 olarak he-
saplandi. Vakalarin 48’inde(%6,67) bilateral total foramen tespit edildi. 21
vakada(%2,92) sagda tek tarafli, 37 vakada(%?5,14) solda tek tarafli total fo-
ramen varligi goruldu. Bilateral total forameni olan 30 hasta, tek tarafl total
forameni olan 30 hasta ve total foramen gériilmeyen 30 hastadan olusan (¢
grup olusturuldu. Gruplar arasinda bas agrisi, bas donmesi, boyun agrisi, ku-
lak ¢inlamasi gibi semptomlar agisindan karsilastirma yapildi. Gruplar arasin-
da semptomlar agisindan istatistiki olarak anlaml farklilik saptanmadi. Tar-
tisma: Turk toplumunda arkuat foramen bulunma olasiligi yiksek bulunmus-
tur ve posterior yaklagimlarda akilda tutulmasi gerekmektedir.

Anahtar Kelimeler
Sulkus Arteria Vertebralis; Arkuat Foramen; Pontikulus Postikus

Abstract

Aim: Kimmerle’s anomaly (ponticulus posticus) is a common anatomical
variation of the atlas, is the product of the complete or incomplete ossifica-
tion of the posterior atlanto-occipital membrane over the vertebral groove,
resulting in the formation of a foramen (arcuate foramen) containing verte-
bral artery and C1 nerve. We aimed to search the variations related to the
sulcus arteriae vertebralis which is on the first cervical vertebrae in Turkish
population. Material and Method: We retrospectively reviewed 719 3-D CT
scanning digital images of consecutive patients between 18-99 years of
age with complaints of headache, neck pain, vertigo, tinnitus, hearing loss in
relation to the presence of complete or incomplete arcuate foramen. Results:
Ponticulus posticus was found unilateral or bilateral in 106(14,7%) patients,
bilateral in 48(6,6%), right side alone in 21(2,9%) patients and left side alone
in 37(5,1%) patients. We found no statistical significiant difference in symp-
toms like headache, servical pain, vertigo, tinnitus between the patients with
bilateral, unilateral and without arcuate foramen. Discussion: The probability
of the presence of arcuate foramen in Turkish population is very high which
has to be known in posterior approach.
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Introduction

Sulcus Arteria Vertebralis is the name given to the groove which
is found on C1 vertebra and where vertebral artery passes. As
a result of the ossification of posterior atlanto-occipital mem-
brane on the sulcus, arcuate foramen develops in which ver-
tebral artery and the back branch of C1 spinal nerve passes
through(Figure 1-2). Arcuate foramen can be one or two sides,

Figure 1. The forms of vertebral sulcus A: Normal sulcus vertebralis B: Partial
arcuate foramen C: Total arcuate foramen

Figure 2. A)Total arcuate foramen, B: Partial arcuate foramen on lateral cervical
radiograph

partial or complete. The presence of foramen can lead to exter-
nal mechanic pressure to artery in the extension and rotation
movements of the head. These variations of vertebrobasilar
disorder symptoms are associated with several types of head-
aches and acute hearing loss [6].

The purpose of this study is to determine the frequency of
these variations in normal population, compare the rates of the
symptoms such as headache, dizziness, neck pain, hearing loss
and tinnitus in variation and normal cases and determine the
potential connection between variation and clinic symptoms.

Material and Method

719 patients who were examined and applied with preliminary
diagnoses to Suleyman Demirel University Faculty of Medicine
Department of Radiology between May 2010 and October 2013
were taken to the study. The examinations of the patients were
examined retrospectively. 54 of the examinations were carotid
CT angioradiography, 246 of them were cervical vertebra CT,
154 of them were neck CT, 265 of them were paranasal si-
nus CT. All examinations fully contained C1 vertebra. Carotid
CTA and neck CT analyses were made by non- ionic IV contrast
substances, cervical and paranasal sinus CT was made without
contrast substance. CT analyses were made by 128-section CT
device (Definition AS, Siemens Medical Solutions, Forchheim,
Germany). The images were taken by T mm section thickness. All
of the images were re-evaluated in PACS (picture archiving and
communication system). Axial images were analyzed in bone
window. In each case, multiplanar (MPR) and volume rendering

(VRT) reconstructions were made. The images were carefully
analyzed in terms of the presence of arcuate foramen in both
sides if there was a foramen, either partial or total (Figure 3).

Figure 3. Three-dimension VRT images of sulcus vertebralis A: Normal sulcus ver-
tebralis on the both sides, B:total arcuate foramen on the left.

18 of the 48 cases with bilateral complete foramen were ex-
cluded from the study due to chronic diseases (such as malig-
nity, diabetes), chronic sinusitis diagnosis or hypertension dis-
ease which can lead to headache, injury on the head and neck
as a result of trauma and common degenerative osteophyte
changes on the neck. The remainder 30 patients constituted
our first group. The second group of patients was selected from
those with one side complete foramen. 20 of total 61 patients
with one side foramen were excluded from the study due to the
above mentioned reasons. Among 41 patients, 30 patients were
selected from the group with the age and sex similar to those in
the first group. The third group was constituted randomly from
the patients similar in terms of age and sex to the first group
among the patients without arcuate foramen. The groups were
queried in terms of symptoms such as headache, neck pain, diz-
ziness, tinnitus, syncope attacks, hearing loss, and epilepsy. The
patients who had headache complaints were queried and were
classified as migraine and other headaches. The differences in
terms of clinical findings were assessed between the groups.
Statistical assessment was made in the computer environment
by Mann-Whitney U test by using SPSS for Windows (version
15.0). When p value is less than 0.05, the difference was ac-
cepted as statistically significant. The distribution of the cases
according to the gender and foramen type was drown as a
graph (Figure 5).

Figure 5. The distribution of the cases according to the gender and foramen type

Results

From total 719 cases, 296 were women (41.2%), 423 were men
(58.8%). The age average of the cases was 46.5 (18-99). Bilat-
eral complete foramen was diagnosed in 48 of the cases. 21
cases had one side complete foramen on the right, 37 cases
had one side complete foramen on the left. Complete fora-
men was seen on the right in total 69 cases, and on the left in
85 cases. Complete foramen on the right was determined 1.2
times more. Complete foramen was found in total 106 cases.
The presence of complete foramen was calculated as 14.7%.
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Among 106 patients with bilateral and one side total arcuate
foramen, 74 of them were men (69.8%), 32 of them were wom-
en (30.1%). Complete foramen was determined at the rate of
17.4% in men, and 10.8% in women(Table 1). Complete fora-
men in men was statistically found significantly higher (p<0,02).
68.9% of the patients with one side total arcuate foramen and
70.8% of the patients with bilateral arcuate foramen were men.
No statistically significant difference was found in terms of sex
in the patients with one side and two side complete foramen
(p<0,05).

Table 1. The distribution of total arcuate foramen according to the gender

Bilateral Right Left Sum
Women 14 6 12 32
Men 34 15 25 74
Sum 48 21 37 106

The presence of bilateral complete foramen corresponded
6.67% of all cases, 2.92% of the cases with one side foramen
on the right, and 5.14% of the cases with one side complete fo-
ramen on the left. Higher arcuate foramen on the left was sta-
tistically found significant (p<0,05). Among 296 women, 14 had
bilateral complete foramen, 6 had one side complete foramen
on the right, and 12 had one side complete foramen on the left.
Among all women, the presence of bilateral complete foramen
was found as 4.7%, the presence of one side foramen on the
left was found as 2,1%, and the presence of one side foramen
on the left was found as 4.1%. Among 423 men, 34 had bilat-
eral, 15 had one side on the right, and 25 had one side complete
foramen on the left. Among all men, the presence of bilateral
complete foramen was found as 8.1%, the presence one side
foramen on the right was found 3.5%, the presence of one side
foramen on the left was found as 5.9% .

The average age of all patients was 46.5, the average age of
106 patients with complete foramen on the right and on the
left was 46.9, and the average age of the patients with bilat-
eral foramen was 46.9. It was accepted that the prevalence of
total arcuate foramen did not show significant difference with
the age.

The number of cases with partial foramen on both sides was
found as 39 (25 men, 14 women). These numbers corresponded
5.9% of men and 4.7% of women. 88 patients had partial fora-
men on the right while 91 patients had partial foramen on the
left (Figure 4).

Figure 4. Three-dimension VRT images of partial arcuate foramen. A: Normal sul-
cus vertebralis on the right, partial arcuate foramen on the left. B: Lateral VRT
image of partial arcuate foramen.

19 of the patients with partial foramen on the right (11 men,
8 women), also had complete foramen on the left; 12 of the
patients with partial foramen on the left (8 men, 4 women) had
complete foramen on the right. 30 (15 men, 15 women) cases,
only had partial foramen on the right, 40 (25 men, 15 women)

cases only had partial foramen on the left. Total 140 patients
had partial foramen (19.5%). 18.9% of women, 19.8% of men
had partial foramen. The prevalence of partial foramen did not
show any difference with sex. There was no significant differ-
ence between the right and the left, either (Table 2).

Table 2. The distribution of partial arcuate foramen according to the gender

Bilateral  Only Right Only left  Left partial ~ Sum
right partial and  partial and right
partial left total total
Women 14 15 8 15 4 56
Men 25 15 11 25 8 84
Sum 39 30 19 40 12 140

There was no difference in terms of age and sex among the
three groups which were created to be analyzed in terms of
clinical symptoms. The age average of the first group was cal-
culated as 34.1, the age average of the second group was cal-
culated as 34.1 and the age average of the third group was cal-
culated as 34.4. Each of the three groups involved 10 women,
20 men patients. The age average of these groups was quite
lower when compared to the age average of 719 patients. This
was because the cases which were excluded from the study due
to chronic diseases were older.

Headache complaint was determined in 12 patients (6 women,
6 men) in the first group; 7 patients (4 women, 3 men) in the
second group, 8 patients (4 women, 4 men) in the third group.
No statistically significant difference was found among the
groups although headache complaint was higher in number in
the first group (p=0,329).

Among the patients with headache complaint, migraine was
diagnosed in 4 patients (2 women, 2 men) patients in the first
group, 2 patients (2 women) in the second group, 3 patients (2
women, 1 men) in the third group. The number of patients in
whom migraine was diagnosed was also higher when compared
to the others in the first group but it was not statistically found
significant (p>0,69).

Neck pain was found in 3 men patients in the first group, 1
women patient in the second group, 3 men patients in the third
group. No statistically significant difference was found among
the groups (p>0,538). The number of the patients with dizziness
complaint was 5 (3 men, 2 women) in the first group, 2 (2 men)
in the second group, 2 (2 women) in the third group. Dizziness
complaint in the group with bilateral foramen was numerically
higher when compared to the two groups. However, no statisti-
cally significant difference was found (p>0,329). There were 2
(1 women, 1 men) in the first group, 2 (2 men) in the second
group, 1 women patient in the third group who occasionally
had syncope attacks. There was no significant difference in this
group, either (p>0,809).

There was 1 women patient with hearing loss in the first group,
and 2 men patients in the second group. None of the patients
complained hearing loss in the third group. 2 men patients in
the first group, and only one men patient in the third group
had tinnitus. No statistically significant difference was found
in terms of these symptoms. None of the patients described
epileptic attack in three groups.
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Discussion

Arcuate foramen is a variation which is randomly found in ra-
diologic examinations made for several clinic conditions, which
is not so rare. Patients are usually asymptomatic. The clinic im-
portance of this anatomic variation has not been clearly deter-
mined yet and there are a few studies in literature which state
that the presence of arcuate foramen can be connected with
clinical symptoms such as headaches and neck aches, vertigo,
nausea, vomiting, loss of balance, sight, swallowing, and hear-
ing problems.

In literature, there are many different results in relation to arcu-
ate foramen incidence and prevalence in women and men from
different countries (Table 3).

Table 3. The incidence of total arcuate foramen on various materials and stud-
ies

Study Materials Incidence
Pyo, 1959[10] Radyografi 12.6
Romanus, 1964 Radyografi 143
Lamberty, 1973[7] Kemik spesmenler 15
Lamberty, 1973[7] Radyografi 7.5
Basoglu, 1983 Kemik spesmenler 9.5
David M. 1991 Radyografi 13.5
Mitchell, 1998 Kemik spesmenler 9.8
Malas, 1998[8] Radyografi 26
Hasan, 2001 Kemik spesmenler 34
Kavakl,2004[5] Kemik spesmenler 12.8
Krishnamurthy, 2007 Kemik spesmenler 8.33
Yong Jae Cho, 2009[2] 3D BT 15.5

In our study, we determined complete foramen (right, left and
bilateral) at the rate of 14.7%. This result was higher when
compared to many studies as in the study by M.A. Malas et al.
that the complete foramen was found at the rate of 2.6% while
1000 lateral cervical radiographs were evaluated. According to
this study, complete foramen was significantly higher in men,
partial foramen was significantly higher in women [8]. Likewise,
it was determined in another study which was done in our coun-
try by E. Unur et al., complete foramen rate was found as 5.1%
in cervical radiographs [13].

The reason why the incidence was lower in these studies when
compared to our study was because the studies were done by
cervical radiographs. In an autopsy study which was performed
in Kenya, this rate was calculated as 14.7%. According to this
study, the prevalence of foramen was higher on the right when
compared to the left and in women when compared to men [4].
In the study by Kavakl et al. with bone specimens, total ar-
cuate foramen incidence was found as 12% [5]. Likewise, this
rate was 15% in a study in England which was again done with
bone specimens. This rate was found only 7.58% in the part of
the same study which was done with lateral cervical radiogra-
phies [7]. In another study which was done in Greece, the rate
of incidence of arcuate foramen was reported as 10.2% in bone
specimens [9]. The rate of incidence of arcuate foramen was
higher in our study when compared to some studies because
it was primarily done with CT. Monitoring the atlanto-occipital
region in lateral cervical radiographs can be superimposed by
the mastoid bone or malpositioning. Stronger incidence of ar-

cuate foramen in the studies which are done by cervical radio-
graphs can lead to such low results. And, the similar results in
the studies which were done by autopsy and bone specimens
with our studies show that CT is a more effective method in
the assessment of this variation. Hence, in a study which was
done by analysing 3-D CT images of 200 patients in Korea,
arcuate foramen incidence was found as 15.5% as similar to
our study [15].

The presence of complete foramen in our study was statistically
found significantly higher in men. The presence of complete fo-
ramen was found higher in men in many studies [8, 11, 12].
In another study, it was reported higher in women [4]. And no
significant difference was found in terms of age in some stud-
ies [13,10, 8].

The association of the presence of partial foramen with gender
was not found statistically significant in our study. However,
the presence of partial foramen was reported as significantly
higher in women in a study in literature [12].

The prevalence of partial foramen is in a quite wide interval in
literature. In our study, we found this rate as 19.5%. In a study
in Chile which was performed with cervical radiographies which
contained asymptomatic cases, partial foramen incidence was
reported as 10.1% [11]. And, in the study with cervical lateral
radiographs by Cakmak et al.., partial foramen was observed at
the rate of 6.2% [6].

In the study by Kavakli et al. which was done with bone spec-
imens, this rate was 9.3% [5]. In the study by Lamberty and
Zivanovic which was also done with bone specimens, partial
foramen rate was found as 21.6% [7]. In a study in Greece
which was done with bone specimens, this rate was reported
as 24.4% [9]. Wright et al. reported an important correlation
between arcuate foramen and non-aura migraine. The purpose
of this study is to research the prevalence of arcuate foramen
in persons with migraine and cervicogenic headache and com-
pare it with the group without headache. The study involved
the patients who applied to the chiropractic clinic for the first
time and whose cervical radiographs; the patients were divided
into categories which are namely those with aura migraine,
non-aura migraine, cervicogenic headache and only headache
complaint. As a result, although arcuate foramen incidence was
found numerically higher in patients with aura migraine and
non-aura migraine and patients with cervicogenic headache,
this difference was statistically found higher only in patients
with non-aura migraine [13].

In our study, most of the symptoms (headache, syncope, ver-
tigo) were particularly found numerically higher in patients with
bilateral complete foramen, this difference was not statistically
found significant. This result may have been because our study
group involved a few patients. This difference can be statisti-
cally found significant in the studies which will be done with
more patients within a long time.

Total arcuate foramen was found in 5 of the 8 epileptic patients
which were randomly included in the study by Wright et al. which
were done with the patients who applied to chiropractic clinic.
This incidental result was interpreted as there might be a con-
nection between arcuate foramen and epilepsy. However, there
were no patients who described epilepsy in our study groups.
The age average of our patient group decreased because the
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patients who were excluded due to chronic diseases were elder.
Having younger patients might also have led to significant dif-
ference in the complaints of the patients with and without ar-
cuate foramen. Degenerative skeleton changes and atheroscle-
rosis which emerge upon ageing might increase the symptoms
which are caused by arcuate foramen.

In the study by Wright et al. in which arcuate foramen incidence
was reported as significantly higher in non-aura migraine pa-
tients, the age average of the patient group was found as 46
[14]. In this study, the higher age average of the patients when
compared to our study might have increased the incidence of
clinical symptoms.

A similar study by Cakmak et al. scrutinized the association
between the presence of arcuate foramen and clinical symp-
toms such as headache, dizziness, lacrimation, shoulder, arm
and neck pain. In this study, the patients with complete fora-
men were compared to the patients with partial foramen. All
symptoms excluding lacrimation were found significantly higher
in patients with complete foramen [6]. This study involved pa-
tients between 29 and 79 years old and the age average was
reported as 49.5. The higher age average of the patients in this
study when compared to our study might also have increased
the incidence of clinical symptoms.

Neither study by Wright et al. nor the study by Cakmak et al.
included any information indicating that the patients with
degenerative — osteophyte changes in the cervical area were
excluded from the study. The exclusion of these patients from
our study group can also explain the reason why the symptoms
were lower when compared to these studies. In a study which
was done in Chile and researched arcuate foramen incidence in
asymptomatic patients, the age average was reported as 18.4
[11]. Total arcuate foramen incidence was found as 9.2%, par-
tial arcuate foramen incidence was found as 10.1% in these
patients. That this patient group consists of younger patients
can also support the fact that the incidence of arcuate fora-
men related symptoms increased along with the changes that
emerge upon ageing.

Moreover, retrospective study and the impossibility of face-to-
face interview with the patients also limited our study. As a re-
sult, arcuate foramen is a variation whose incidence is reported
at varying rates in literature, which is associated with many
different symptoms and is not rare.

Conclusions

The association of this variation with clinical symptoms has not
been clearly set before. The possible association between the
clinical symptoms and the variation should be researched more
comprehensively. Even though its association with the symp-
toms has not been proven indeed, it is obvious that the pres-
ence of this variation should be known at the phase of planning
the operations concerning craniovertebral junction.

In the posterior approach for craniovertebral junction, knowing
the presence of foramen in advance during lateral dissection
and C1 laminectomy or other stabilization procedures such as
screwing of the lateral mass of the atlas will reduce the risk of
vertebral artery injury.
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Ozet

Amag: Taksi ve otobiis soférlerinin artan is yiikii koti saglk durumuna, obe-
zite, hipertansiyon, metabolik sendrom ile birlikte artan kardiyovaskiiler has-
talik riskine neden olmaktadir. Bu calismada taksi ve otobiis soforlerinde ca-
lisma kosullari ile saglik durumlarinin arasindaki iliskinin belirlenmesi amac-
lanmistir. Gereg ve Yontem: Bu calisma tanimlayici bir calismadir. Calismanin
evrenini Canakkale il merkezindeki taksi ve otobiis soforleri olusturdu. Canak-
kale Soforler ve Otomobilciler Esnaf Odasina bagh toplam 250 taksi ve oto-
biis soférii bulunmaktaydi. Calismada 70 taksi soforii ve 93 otobiis soforiine
ulasildi. Katiimcilar ¢alistiklari yerde ziyaret edildi. Sosyo-demografik 6zellik-
leri, aligkanliklari ve ¢alisma kosullarini sorgulayan anket uygulandi. Kan ba-
sincl, bel-kalca élciimleri ve herhangi bir zamanda kapiller kan sekerlerine ba-
kildi. Bulgular: Toplam 163 erkek calismaya alindi. Dokuz (%12,9) taksi soféri
ve 6 (%6,5) otobiis soféri hipertansifti ve 1 taksi soférii ve 2 otobiis soféri-
ntn random kapiller glukoz seviyesi 200 mg/dl. den yiiksekti. Hipertansiyonun
prevalansi %9,2, diabetes mellitusun %1,8 ve obezitenin %49,4'dli. Tartisma:
Soforler stres ve immobil olmak gibi bircok KVH riskine sahiptirler. Calisma-
mizda Canakkale'de soférlerin sosyo-demografik ve calisma kosullari hiper-
tansiyon, diabetes mellitus ve obezite olusumundaki risk faktorlerini acikla-
makta sinirl kalmistir. Calisma biyiiksehirlerde yapilmalidir. Bu agidan sofor-
ler kendi yerlesim yerleri ve calisma kosullarinda degerlendirilmelidir.

Anahtar Kelimeler
Soforler; Calisma Kosullari; Saglik Durumlari

Abstract

Aim: The growing taxi and bus driver workforce is at risk for poor health
status, obesity, hypertension, metabolic syndrome and with increased risk
for cardiovascular disease. We aimed to determine the relationship between
working conditions and health status in taxi and bus drivers. Material and
Method: This study is a descriptive study. The population of the study was
taxi and bus drivers in central of Canakkale. There were total 250 taxi and
bus drivers who registered in The Chamber of Canakkale Drivers and Vehicle.
We reached the 70 taxi drivers and 93 bus drivers. The participants were
visited at their workplace. We performed the questionnaire that include the
socio-demografic features, habits, the working conditions. We evaluated the
blood pressure, waist-hip measurements and capillary blood glucose at any
time. Results: Total of the 163 men drivers were enrolled the study. Nine
(12.9%) taxi drivers and 6 (6.5%) bus drivers were hipertensive, and 1 taxi
driver and 2 bus drivers with random capillary blood glucose levels higher
than 200 mg. The prevalence of hypertension was 9.2%, diabetes mellitus
was 1.8, obesity was 49.4%. Discussion: Drivers have many risk factors for
CVD like stress and immobility. In our study, the socio-demografic and work-
ing conditions are limited for explaining the risk for hipertension, diabetes
mellitus and obesity in drivers in Canakkale. These study have to be done in
metropolitan cities. In this aspect, the drivers can be evaluated in their own
living spaces and working conditions.
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Introduction

Recently, death from cardiovascular disease is in the first place
in the world. The policy makers maintained the reduction of car-
diovasculary risk in the population as a strategy of the health
management. The American Heart Academi (AHA) as set an
ambitious national goal to achieve by the year 2020: to improve
the cardiovascular health of all Americans by 20%, while reduc-
ing deaths from CVD and stroke by 20% [1]. This goal is aimed
both primary and secondary prevention from the cardiovascu-
lary death. Hyperlipidemia, increasing blood pressure, smoking,
unhealthy diet and sedantary lifestyle are the changeable of
cardiovasculary disease.

Taxi and bus drivers labor burden is increasing with growing
population in the world. Working condition are different and
defined as increased risk for CVDs. The drivers have irregular
working conditions. The severity of work is so different even
during the day. Their job is stressfull and working time is usu-
ally unclear. Hours of sleep, varying meal times due to working
shifts and with constantly living and traffic related obligations
are some of the reasons for the CVDs. On the other hand, these
conditions are also the risk factors of hipertension, diabetes
mellitus and metabolic syndrome and also CVDs [2,3]. Drivers
are considered to be involved risk for myocardial infarction in
Europe last 60 years. Bigert et al. [4] found the myocaridal in-
farction risk increased 1.66 in truck drivers, among taxi drivers
1.88 and in bus drivers was 2.14. This risk was related with
the duration of work and social factors. The environment fac-
tors were defined as the other related factors for myocardial
infarction.

We aimed to determine the effect of working conditions to
health status in taxi and bus drivers.

Material and Methods: This study is a descriptive study. The
population of the study was taxi and bus drivers in central of
Canakkale. There were total of the 250 drivers who registered
in The Chamber of Canakkale Drivers and Vehicle in March
2015. We calculate the sample size 152 drivers with confidence
level 95% and confidence interval 5%. We reached the 70 taxi
drivers and 93 bus drivers in the study.

The drivers were visited at their workplace. We performed the
questionnaire that includes the socio-demografic features, hab-
its, the working conditions. We evaluated the blood pressure in
both arms, waist-hip measurements and capillary blood glucose
at any time.

Measurements

Questionnaire: The questionnaire form was included, the socio-
demographic (age, gender, marital status, education, income
level, having any chronic disease), habits (smoking, alcohol),
working conditions variables (data about driven car, duration
time as driver, hour of driving, kilometers, sleeping time).
Anthropometric Measurements: The anthropometric measure-
ment of driver’'s weight was measured standing with shoes off
using a Standing Height Meter. Weight measurements used a
calibrated digital scale. The digital scale with sensitivity 0.01
kg was placed on the floor during measurements and drivers
removed shoes and any other weight, and stood with weight
equally distributed on both feet. Waist and hip circumference
measurements were taken with a non-elastic measuring tape.
Waist circumference measurement was taken with a measur-

ing tape midway between the lower rib and the iliac bone on
the right with stomach free. Hip measurement was taken with
standing straight at the highest point of the hip with a mea-
suring tape. Measurements were completed with sensitivity of
0.01 cm.

Blood Pressure: Blood pressure of the drivers was measured
both arms according to the guideline of Turkish Society of Car-
diology. The mean of the blood pressure was taken for evalu-
ation.

Capillary Blood Glucose Level: We used the capillary blood glu-
cose strip.

Permissions and Consent: This study received permission from
the Canakkale Onsekiz Mart University Ethics Committee. The
researchers get both orally and written permission from the
drivers.

Statistics: We used the descriptive tests for the socio-demo-
grafic variables. Kolmogorov-Smirnov test revealed that not all
variables were normally distributed. We used the Mann Whitney-
u Test for non-parametric variables. We therefore used Kendall
tau_b correlation coefficients (rho) for assessing the correlation
between the health conditions parameters and working condi-
tions. We examined the relation between the socio-demografic,
working condition variables with the measurements in Multi-
variable Linear Regression Backward Model. p<0.05 is statisti-
cally significant.

Results

There were 70 taxi drivers and 93 bus drivers. The mean age of
the taxi drivers was 41.2+11.7 [24-68] and bus drivers 42.4+9.6
[24-61] years. The mean of the working year as bus driver was
17.8+ 8.9 year [2-42] and 16.5+10.4 [2-43] year as taxi driver.
Socio-demographic features and working conditions of drivers
are given in Table 1.

Of the 70 taxi drivers 55.6% and 27.5% of bus drivers had 2
days off. Of the 70 taxi drivers 54.3% work only during day,
10.0% work only nights, 25.7% work day and night. Of the
93 bus drivers 39.9% work during day, 5.4% work only nights,
54.7% work day and night.

Nine (12.9%) taxi drivers and 6 (6.5%) bus drivers were hiper-
tensive. There was no statistical significant between them ( chi-
square2 =1.961;p=0.161). There were 1 taxi driver and 2 bus
driver with random capillary blood glucose levels higher than
200 mg. In this study, based on the ATP Ill criteria, the preva-
lence of Metabolic Syndrom was found 9.6%. Of the 8 (11.4%)
taxi drivers and 8 (8.6%) bus drivers were met the criteria of
ATP Il (chi-square2 =0.360;p=0.548). Fifty one drivers were
(31.5%) overweight and 80 (49.4%) drivers were obese. There
was only statistical significant relationship between smoking
and DM (chi-square2 =10.762;p=0.005). Diabetics were much
current smoker. There was no significant relation between alco-
hol consumption and the other factors.

Metabolic Syndrome and working hours was statistical sig-
nificant (u=750; p=0.015). MetS patients had 11,0+1.3 hours/
day with higher working hours. There was statistical significant
between obesity and age (u=2720;p=0.028). Mean age of the
obese drivers was 43.6+10.6 years with higher than non-obese.
In study, there was no statistical relation with blood pressure,
socio-demografic and working condition variables. Capillary
blood glucose levels and weight were relation with kilometers
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Table 1. Socio-Demografic Features and Working Conditions of Drivers

Taxi Drivers mean+SD  Bus Drivers mean+SD Statistical test p

Age 41.2+11.7 [24-68] 42.4+9.6 [24-61] chi-square2= <0.05
64.284

Education

Primary school  23(32.9%) 65(69.9%) chi-square2= <0.05

High school 34 (48.6%) 24 (25.8%) 23,762

University 13(18.6%) 4(4.3%)

Marital status

Single 19 (27.2%) 20 (21.5%) u=3139.5 >0.05

Married 51 (72.8%) 73 (78.5%)

Smoking

smoking 30 (42.9%) 63 (67.7%) chi-square2= <0.05

Non-smoking 40 (47.1%) 30 (33.3%) 10,170

Alcohol

Yes 47(67.1%) 64(68.8%) chi-square2= <0.05

No 23(32.9%) 29(31.2%) 2.247

Driver year 16.5+£10.4 [2-43] 17.848.9 [2-42] chi-square2= >0.05
34.266

History of 32 (45.7%) 35 (37.6%) chi-square2= >0.05

Chronic Dis- 1.077

ease

Hour of work- 10.5+2.5[3-15] 9.1+2.5[2-15] chi-square2= <0.05

ing as driver 27,547

(hour/day)

Hour of driving 5.8 £2.9 [1-12] 6.8+2.8[1-14] chi-square2= <0.05
107,162

Kilometers 64.7+33.3 [10-200] 186.0 £117,5[10-1000] chi-square2= <0.05

(km/day) 24,197

Sleeping 6.7+1.6 [4-12] 7.5+1.5[4-12] t=-3.022 <0.05

hours/day

Sistolic Blood 135.3+14.5[100-182] 128.8+11.7 [101-159] t=3.176 <0.05

Pressure (mm-

Hg.)

Diastolic Blood 80.2+10.9 [55-110] 78.9+8.7 [53-100] t=0.836 >0.05

Pressure (mm-

Hg)

Waist circum- 102.5+11.6 [76-143]  104.4+12.8 [75-142] t=-0.964 >0.05

ference (cm)

Capillary Blood  117.7+27.8 [75-205]  123.1+38.8[70-409] t=-0.993 >0.05

Glucose (mg/
dl)

chi-square2 ; chi-square test, t; independent t test, u; Mann Whitney u test

driven in day. The relation with variables are shown in Table 2.
In the multivariable Linear Regression Backward Model, we

examined the relation between the socio-demografic, work-
ing condition variables with the measurements. According to
this model; the sistolic, diastolic blood pressure, weight, waist

of them were shown in Table 3.

Discussion

In this study, we determined the effect of working
conditions to health status in taxi and bus drivers.
The prevelance of DM, MetS and HT in drivers was
lower than population, overweight and obesity prev-
alence was higher, 31.5% and 49.4% respectively.
MetS patients had 11.0+1.3 hours/day with higher
working hours. Increased capillary blood glucose lev-
els depended to age, being maried and driven old
car. In our study, the socio-demografic and working
conditions are limited for explaining the risk for hip-
ertension, diabetes mellitus, MetS and also the car-
diovascular disease risk in drivers.

Hypertension is one of the most important risk fac-
tors for stroke, coronary heart disease, and renal dis-
ease and be considered that will effect the 29.2% of
whole population in the world [5-7]. The prevalence
rates of hypertension and diabetes mellitus in drivers
was 18.2% and 8.8% in China; and 42.9% and 7.7%
in Iran [8,9], respectively. The mostly age of drivers
was 30-50 in China and 36.6 + 10.7 (21-73) years in
Iran. In Turkey, 11% in men and 16% in women is hy-
pertensive between the 20-61 years old [10]. In our
study, the mean age of the drivers was 41.2+11.7
[24-68], the prevalance of hypertension was 9.2%
and diabetes mellitus was 1.8%. In Canakkale, the
prevelance of hipertension and DM is lower in driv-
ers than the other countries. The drivers experience
may decrease physical activity, hard work, job stress,
and a disruption in normal sleep and waking pat-
terns, which might explain the higher prevalence of
hypertension and DM. These factors are varying in
each country and cities. Working conditions are af-
fected by the population of the city. In Canakkale the
population of the center of study is 120.000. In our
detailed analyzing, none of the variables that speci-
fied did not effect the hypertension and DM in study.

Table 3. The relation between the capillary blood glucose level in the Multivari-
able Linear Regression Backward Model

Blood Glucose Level

circumference were not significant relation with the variables
written above. But the capillary blood glucose level was relation
with the the age, being married and driven old car. The relation

Table 2. The relationship with socio-demographic and measuring variables

*

Blood glucose level r p
Waist circumference 0.151 0.005
Weight 0.137 0.011
Waist circumference (cm)

Blood glucose level 0.151 0.005
Weight 0.444 0.000
Kilometers (km/day) 0.122 0.029

B p* Lower Bound  Upper Bound
Constant -89,032 129  -206,283 28.220
Age 2,899 008 0,892 4.966
Marital status 24,624 011 -6.197 43,051
1=single
2=married
Duration as driver (year) 0,014 .080 -0.002 0.029
Driven old car 19,364 .035 -1.548 37,180
T=yes
2=no
Driver -15413 213 -40.399 9.593

1=Taxi driver

2=Bus driver

*Kendall tau-b correlation p<0,05

adjusted r2=0.443
*p<0.05 is significant
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The drivers have sedantary life style all day. The physical ac-
tivity is limited. In Italy, 61% of the truck drivers were obese
and overweight. The researchers declared that the traveling
more than 40,000 miles per year and hours spent behind the
wheel per day increase the risk of obesity [11]. In Poland; 45.3%
had overweight and 17.4% were diagnosed with obesity and in
Saudi Arabia 73.2% of the drivers were obese [12,13]. In Tur-
key; obesity prevelance is 20.6% and overweight was 41.5% in
males [14]. Obesity is increased the cardiovasculary risk. In our
study, the prevelance of obesity and overweight were 31.5%
and 49.4% respectively. They did not related with any social or
work related factors in our study. The working conditions, se-
dantary lifestyle and diet features effect the obesity and over-
weight.

Metabolic Syndrome have a risk factor for about 25% of the
new cases of cardiovascular diseases [14]. Cavagioni et al. [15]
declared that the MetS prevelance in drivers was 24% and it
correlates with the Framingam Risk Score in Portugal. In Tur-
key, the MetS prevalence is 10.7% in 20-29 years old, 23.9%
in 30-39 years old, 36.7% in 40-49 years old, 41.1% in 50-59
years old and in total prevelance is 33.9% in males [16]. In our
study, the prevelance of MetS was 9.6% with lower than the
general population. In this study, we can not evaluate the driver
according the all ATP IlI criterias. We could examine only the
waist circumference, blood pressure and random blood glucose
levels. The other criterias including trigliserid and HDL-C levels
could not able to evaluate for diagnosing MetS. One of the di-
agnostic criteria of the MetS is capillary blood glucose levels.
Capillary blood glucose was increasing with age, being married
and driven old car. So many older drivers were married in this
study. Older drivers had increasing blood glucose. Usage old car
is stressfull event because of crashing.

In Sweden, job strain, smoking, overweight and low phsical
activity was higher in drivers than the general population [4].
There had been developed many instruments for measuring the
drivers stress. One of them is occupational stress. Occupational
stress is defined as ongoing stress that is related to the work
and workplace. In Serbia, total elevated occupational stress risk
was related with hipertension, and dislipidemia [17,18].

There had been done many studies for increasing the aware-
ness about cardiyovasculary disease. Giving education to the
drivers about cardiyovasculary disease had been found effec-
tively [19,20].

Conclusion

Drivers have many risk factors for CVD like stress and immobil-
ity. In our study, the socio-demografic and working conditions
are limited for explaining the risk for hipertension, diabetes
mellitus and obesity in drivers in Canakkale. These study have
to be done in metropolitan cities. In this aspect, the drivers can
be evaluated in their own living spaces and working conditions.

Limitations

Limitations of the study;

-This study is descriptive study and data collected in the area.
So we could not able to get the laboratuary test including lipids
and we could not able to evaluate all of the cardiovasculary
risk, eg. measurements of LDL, HDL, Trigliserid, fasting blood
glucose.

-There are many tools for evaluating the cardiovasculary risk
like Framingam risk score. But in our study we could not use
these assesment tools for not providing financial support.

-In Canakkale all of the drivers were male so we could not able
to enroll the female drivers in study.
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Do Different Stimulation Protocols Effect
Oocyte Quality and IVF Outcomes in IVF-ET?

Stimilasyon Protokollerinin IVF Sonuglarina Etkisi / The Effect of Stimulation Protocols on IVF

Nafiye Yilmaz', Yaprak Engin Ustiin', Oya Evirgen?
Zekai Tahir Burak Women’s Health Education and Training Hospital,
2Ankara University Medical Faculty , Ankara, Turkiye

Ozet

Amag: Bu calisma IVF-ET’ de hMG ve uFSH protokollerinin oosit maturasyonu
ve IVF sonuclarina etkisini arastirmak amaciyla planlanmistir. Gereg ve Yon-
tem: Ankara Universitesi Kadin Hastaliklari ve Dogum Kliniginde IVF bslimii-
ne basvuran 82 hasta calismaya alindi. Biitiin hastalara uzun protokol GnRHa
uygulandi. Ovulasyon indiksiyonu icin 59 hasta hMG (grup:1), 23 hasta uFSH
(grup:2) kullandi. Maksimum follikiil ¢capi, dominant follikil sayisi, hCG giinii
endometrium kalinhig, tedavi siresi, kullanilan gonadotropin miktari, aspire
edilen oosit sayisi ve kalitesi, fertilizasyon orani, elde edilen embriyo sayi ve
kalitesi, transfer edilen embriyo ve siklus basina ve transfer basina gebelik
oranlan kaydedildi. Bulgular: Maksimum follikiil ¢capi, dominant follikil sayi-
sl, immature oocyte sayisi hMG alan grupta uFSH grubundan anlamli olarak
fazla bulundu(p<0.05). Diger parametreler agisindan iki grup arasinda istatis-
tiksel anlaml farklilik saptanmadi. Siklus basina gebelik orani grup 1 ve 2 de
sirastyla % 27.1, % 34.8 idi (p>0.05). Tartisma: Calismamizda klinik gebelik
oranlari agisindan hMG veya uFSH kullanan gruplar arasinda anlamli farklilik
saptanmamistir. Gelismekte olan lkelerde ovulasyon stimiilasyon preparat-
lari hasta ozellikleri ve maliyet dikkate alinarak secilmelidir.

Anahtar Kelimeler
in Vitro Fertilizasyon; insan Menopozal Gonadotropin; idrar Kékenli Folikiil

Stimulan Hormon

Abstract

Aim: This study was planned to compare the effect of different stimulation
protocols (hMG and uFSH) on oocyte maturation and in vitro fertilization
outcomes. Material and Method: Eighty-two patients admitted Ankara Uni-
versity Obstetrics and Gynecology Clinic- IVF Department were included in
this retrospective study. All patients used long GnRH agonist protocol. Fifty-
nine patients used human menopausal gonadotropin (hMG) (Group 1) and
23 patients used urine derived follicle-stimulating hormone (uFSH) (Group
2) for ovulation induction. Maximum follicle diameter, dominant follicle num-
ber, endometrial thickness at human chorionic gonadotropin day, duration
of induction, dose of gonadotropin, oocyte number and quality, fertiliza-
tion rate, embryo number and quality, pregnancy rate per cycles and transfer
were reported. Results: Maximum follicle diameter, dominant follicle number,
immature oocyte number were significantly higher in hMG group vs. uFSH
group (p<0.05). For the other parameters, there were no significant differ-
ences between the groups. Pregnancy rate per cycles were 27.1%, 34.8% in
Group 1 vs. 2 respectively (p>0.05). Discussion: Clinical pregnancy rate was
not significantly different in hMG vs. uFSH group. In developing countries,
ovarian stimulation agents should be chosen based on patient characteristics
and cost.
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Introduction

The first in vitro fertilization (IVF) cycles were put into prac-
tice in natural cycles [1]. The quality of oocytes and develo-
ping preembryos is one of the most important factors determi-
ning the success of an IVF treatment. In order to improve the
efficacy of the treatment, either more embryos at a time will
be transferred or a well-established stimulation protocol and
embryo-selection procedure with lower number of transferred
embryos is practiced. As ovarian stimulation protocol is one of
the eligible factors during an IVF treatment, its embryo qua-
lity influencing effects are necessary to know. Controlled ova-
rian hyperstimulation (COH) has been used to generate mul-
tiple follicular growth to obtain an increased quantity of oocy-
tes and a higher pregnancy rates. Different drug protocols have
been used, such as clomiphene citrate, human menopausal go-
nadotropins (hMQ), urine derived follicle-stimulating hormone
(uFSH), recombinant FSH (rFSH) and LH (Luteinizing hormone).
During ovarian stimulation gonadotrophin-releasing hormone
(GnRH) analogues are co-administered in order to prevent pre-
mature LH surges. Although GnRH antagonist protocols are in
common use, standard long protocol GnRH agonist regimen is
a well-established strategy for COH. In such a protocol, GhRH
agonist administration is primarily followed by ‘gonadotropin’
with FSH or hMG.

Because of the detrimental effects of high LH activity present
in hMG on follicle and oocyte maturation, purified, highly purifi-
ed and recombinant FSH are in use.

Assisted reproductive techniques are expensive. The costs of
medication are especially important for developing countries.
Hormonal stimulation covered the main part of the costs per
cycle due to the relatively high cost of recombinant technology.
Our aim is to test the clinical efficiency of cheaper medications
in terms of hMG and FSH.

Material and Method

This study was conducted at Ankara University Obstetrics and
Gynecology Clinic- IVF Department with 82 patients. The study
protocol was approved by the institutional review board. We
included all our first IVF cycles. Control and study groups were
similar with regard to infertility etiology (Tubal factor, endo-
metriosis, male infertility and unexplained infertility). Exclusion
criteria were advanced age and repeated implantation failure.
Patients received long term down-regulation with GnRH ago-
nist and controlled ovarian hyperstimulation with 150-3001U/
day hMG (n=59) or 150-300IU/day uFSH (n=23).

Oocyte retrieval was performed 35-36 h after the hCG injecti-
on by transvaginal ultrasound-guided double lumen needle as-
piration. ICSI was performed only in cases with severe male
factor or previous fertilization failure. Ultrasound guidance was
used for all embryo transfers, which were performed 2 or 3 days
post-oocyte retrieval, Day 2 and Day 3 embryo transfers were
equally distributed in the two groups. Luteal phase support with
intravaginal progesterone and intramuscular hCG was initiated
after oocyte retrieval.

The primary outcome measure was oocyte maturity and clinical
pregnancy. Clinical pregnancy was defined as the presence of
gestational sac with fetal heart beat detection at 6-7 weeks of
gestation. Secondary outcome measures were duration of sti-

mulation, total dose of ampules, endometrial thickness on day
of hCG administration, maximum diameter of dominant follic-
les, number of dominant follicles, oocyte retrieved and embryos,
and fertilization rates.

Student-t test, chi-square test, Mann Whitney U test were used
for statistical analysis. Statistical significance was accepted
when p < 0.05.

Results

Baseline characteristics and clinical and laboratory outcomes
of the patients analyzed are shown in Table 1, Table 2 shows
oocyte maturation characteristics. No significant differences
were observed between the two groups regarding baseline cha-
racteristics (age, infertility duration). Control and study groups
were similar with regard to infertility etiology (Tubal factor, en-
dometriosis, male infertility and unexplained infertility).

Table 1. Clinical and laboratory parameters

Group 1 (hMC)  Group 2 (FSH) p
n: 59 n:23

Age 331+53 343 +4.6 > 0.05
Infertility duration (years) 81+55 8.5 4.6 > 0.05
Stimulation day 10.7 +2.3 103+2.4 > 0.05
Number of ampoules 36.9 + 13.3 38.0+ 16.7 > 0.05
Endometrial thickness (mm) 9.7+ 1.9 93+£22 > 0.05
Max. follicle diameter 20.0+29 179+26 <0.05
Number of dominant follicle 51+26 33+24 <0.05
Number of retrieved oocyte 86 +5.8 102 +7.1 > 0.05
Fertilization rate (%) 49.2 431 > 0.05
Abnormal fertilization 2.68 1.96 >0.05
Number of embryos 4.1+3.7 47 +48 > 0.05
Number of transferred embryos 2.7+ 1.6 2.5+1.7 >0.05
Pregnancy rate (%) 271 34.8 > 0.05
Table 2. Oocyte maturity in two groups

Immature Intermediate  Mature Post-mature
Group 1 % 4.34 % 33.75 % 53.02 % 8.87
Group 2 % 0.56 % 32.85 % 59.56 % 6.46
p <0.05 >0.05 >0.05 >0.05

No significant differences were found between the two gro-
ups in stimulation duration, total dose of ampoules, endomet-
rial thickness on day of hCG administration, number of retri-
eved oocytes, fertilization rate, number of embryos and num-
ber of transferred embryos (p>0.05). Maximum follicle diame-
ter was 20.0 £+ 2.9 mm in group 1, and 17.9 + 2.6 mm in gro-
up 2. Maximum follicle diameter, dominant follicle number, im-
mature oocyte number were significantly higher in hMG group
vs. UFSH group (p<0.05). Immature oocyte ratio was 4.34% and
0.56%, in both groups, respectively (p<0.05). Table 3 and 4 sum-
marizes the grading of embryos. We found no difference betwe-
en the groups. Pregnancy rate per cycles were 27.1%, 34.8% in
Group 1 vs. 2, respectively (p>0.05).

Discussion
The clinical impact of different stimulation protocols, analy-
sis of ovarian stimulation on quality of oocytes and developing
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Table 3. Embryo quality in two groups

2 pn gri gr2 gr3 gr4
Group 1 (%) 9.56 49.62 27.16 6.89 6.74
Group 2 (%) 7.91 33.82 39.57 10.14
p > 0.05 > 0.05 > 0.05 > 0.05 > 0.05

pn:Pronucleus;
gr: grade

Table 4. Transferred embryo quality in two groups

2pn gri gr2 gr3 gr4
Group 1(%) 8.84 55.93 24 515 6.06
Group 2(%) 5 43.33 40 6.66 5
p >0.05 >0.05 >0.05 >0.05 >0.05

embryos has been studied.

A number of studies have shown that increased concentrations
of LH during the follicular phase of the menstrual cycle may be
associated with reduced rates of fertilization and implantation
and increased miscarriage rates [2]. Especially for the patients
with PCOS with high levels of LH, there are studies comparing

FSH and hMG [3, 4] Westergaard et al. [5] found no detrimental
effect of the LH activity of HMG on the clinical outcome of FVF
in GnRHa down-regulated normogonadotrophic women.

In the present study, we compared the effect of different sti-
mulation protocols (hMG and FSH) on oocyte maturation and in
vitro fertilization outcomes. We found significantly higher ma-
ximum follicle diameter, dominant follicle number, immature
oocyte number in hMG group compared with FSH group.
Placido et al [6] revealed a significant increase in the number of
oocytes in patients with ovarian steady response who received
rLH in the course of ovarian stimulation, when compared with
those undergoing an increase in rFSH dose. Bjercke et al [7] tes-
ted the clinical efficiency of recombinant FSH and highly purifi-
ed human menotrophin in terms of pregnancy and live birth ra-
tes during the first treatment cycle of IVF or ICSI. In the study of
Bjercke et al [7] similar pregnancy and live birth rates were ob-
served with hMG and rFSH. Compared to hMG, treatment cycles
with rFSH were characterized by significantly shorter stimula-
tion, lower gonadotrophin consumption, and increased number
of oocytes and embryos. Andersen et al [8] revealed that supe-
riority of highly purified-hMG over recombinant FSH in ongoing
pregnancy rate could not be concluded.

We also found no significant differences between the two gro-
ups in stimulation duration, total dose of ampoules. Our results
are in agreement with the other studies [9].

Van Wely et al [10] made a review of studies comparing recom-
binant gonadotrophin with urinary gonadotrophins (hMG, purifi-
ed FSH, highly purified FSH) for ovarian hyperstimulation in IVF
and ICSI cycles and revealed that live births are similar irrespec-
tive of the gonadotrophin used.

Kumbak et al[11] found recombinant LH supplementation in
agonist long ART cycles to have a detrimental effect on the
oocyte quality, without a beneficial or adverse effect on the
embryo quality in normoresponder women <40 years. They also
stated that inclusion of rLH during stimulation in antagonist
ART cycles, on the other hand, is neither favourable nor delete-
rious for the oocyte or the embryo quality in normoresponder
women <40 years.

As a conclusion, although we had a limited number of patients,
clinical pregnancy rate was not significantly different in hMG
vs. FSH group. Parallel with Cochrane review [10], based on our
results any type of gonadotrophin can be chosen depending on
the situations eg. cost, patient characteristics. Larger studies
are needed to clarify our results.
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Ozet

Amag: Genetik gecisle aktarilan ve sonra degismeyen 2.ve 4.parmak orani
(2D:4D), orani testesterone hormonu ile alakadardir. Bizde bu oranin kas kit-
lesi ve obesite olan iliskisini incelemeyi amacladik. Gereg ve Yontem: Diyet
poliklinigine gelen yetiskin hastalar hastalarin viicut tipi analizi, yasi ve cin-
siyeti kategorize edildi. Boy, kilo, BMI(Body mass Index) hesaplanarak Tanita
(TANITA BC-418 MA Ill) cihaziyla viicut analizleri yapildi. Ayrica bu hastala-
rin dijital kumpas araciligiyla her iki elinin isaret ve yiizik parmaklari ayri ayri
dlciilerek kayit edildi. Olgiilen degerlerin birbirine oranlari belirlenerek Tani-
ta cihaziyla elde edilen degerlerle karsilastirma yapildi. Bulgular: Diyet polik-
linigine gelen 216 hastanin 168'i kadin 48 ise erkek idi. Her iki el 2d/4d ora-
ni 1 ve iizeri olan kisilerle 1 ’in altinda olan kisilerin yapilan élciimleri karsi-
lastirildi. TF(Total Fat), FFM(Fat Free Mass), FM(Fat Mass)ler acisinda olarak
fark gozlendi. Her iki elin 2d/4d oranlarinin él¢timii ile BMI, FM, ve TF ile po-
zitif yonde korelasyon oldugu gortiliirken, FFM ile negatif yonde korelasyon
gozlenmistir. Tartisma: 2D:4D parmak oranin obezite ile dogru orantili vucut
kas kitlesi ters orantili olabilecegini diisiinmekteyiz

Anahtar Kelimeler
2.Parmak; 4.Parmak; Oran; Obezite; Kas

Abstract

Aim: Transmitted through genetic inheritance and later unchanging, the ratio
of 2nd and 4th fingers (2D:4D) is related to the hormone testosterone. We
aimed to investigate the correlation of this ratio to muscle mass and obesity.
Material and Method: Adult patients attending the diet clinic were catego-
rized by body type analysis, age and gender. Body mass index (BMI) was
calculated from height and weight, and body analysis was completed with
a Tanita (TANITA BC-418 MA III) device. Additionally patients had the index
and ring fingers of both hands separately measured with the aid of digital
calipers and recorded. The ratio of the values was determined and compared
with the values obtained by the Tanita device. Result: Of 216 patients at
the diet clinic, 168 were female and 48 were male. The measurements of
individuals with 2D:4D of both hands above 1 were compared with those of
individuals with 2D:4D of both hands below 1. Differences were observed in
terms of total fat (TF), fat free mass (FFM) and fat mass (FM). While there
was a positive correlation of the 2D:4D of both hands with BMI, FM and TF;
there was a negative correlation observed with FFM. Discussion: We believe
the 2D:4D may be directly related to obesity and inversely related to body
muscle mass.
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Introduction

Obesity results from the body’s intake of energy from nutrients
being greater than the energy expended and is a chronic disea-
se characterized by fat mass of the body increasing in propor-
tion to the fat-free body mass [1]. Obesity has become a glo-
bal public health problem. Worldwide, the proportion of adults
with a body mass index (BMI) of 25 kg/m2 or greater increa-
sed from 28.8% to 36.9% in men, and from 29.8% to 38.0% in
women between 1980 and 2013 [2]. In parallel with the world
in general, obesity is a significant public health problem in our
country. As a result there is a need for governments to crea-
te emergency action plans to reduce this epidemic and for the
food industry [3]. Studies on the genetics of obesity have ge-
nerally been performed on twins, as it was considered that the
body mass index (BMI) may be transmitted through genetic in-
heritance [4]. Another thing transmitted by genetic inheritan-
ce is finger length ratio. Research has found that from the mo-
ment these are determined in the mother’s womb, this does not
change either in the adolescent period or in adulthood [5]. The-
re are many studies reporting that the ratio of 2nd and 4th fin-
gers (2D:4D) on the hand is related to the level of gender hor-
mones in the body. Accordingly, there is a relationship between
index finger length and the level of the hormone estrogen in the
female gender and a relationship between ring finger length
and the level of the hormone testosterone in the male gender
[6]. Another supporting study found a negative relationship bet-
ween the ratio of index finger to ring finger on the hand and
testosterone in blood [5]. Testosterone increases protein for-
mation and muscle development and is one of the important
male-specific hormones that is known to contribute to develop-
ment of muscle after puberty [7].

In this study based on the association of testosterone levels in
patients attending the diet clinic with greater fat mass and lo-
wer muscle mass measured by Tanita device, we aimed to in-
vestigate the link with 2D:4D length on the hand.

Material and Method

The study included patients attending the Dietary clinic at Ca-
nakkale Onsekiz Mart University Education and Research Hos-
pital from February to June in 2015. The study obtained local
ethics committee approval. Patients in the study were cate-
gorized according to body type analysis, age and gender.BMI
was calculated and recorded along with height and weight.
Body types were categorized in three groups. Patients had body
analysis completed with a Tanita device (TANITA BC-418 MA
[I). Basal metabolism rate (BMR), total fat (TF), fat free mass
(FFM), total body water (TBW), right leg muscle mass (RLMM),
left leg muscle mass (LLMM), right arm muscle mass (RAMM),
left arm muscle mass (LAMM), trunk muscle mass (TMM) and
fat mass (FM) were calculated. The patients with Tanita me-
asurements had the index and ring fingers of both hands me-
asured individually with digital calipers. Measurements were
from the proximal curve on the volar face of the metacarpop-
halangeal joint to the tip of the finger with digital calipers, (BMI
770150) sensitive to 0.01 mm. The ratios of the measured va-
lues were later determined. All measurements were completed
by the same person. 2D: 4D1 and is greater than 1, testostero-
ne were considered dominant. Patients were asked about addi-

tional diseases. The study excluded patients with osteoarthritis,
birth deformities, hand injuries, burns, trauma and fracture his-
tory and those who attended the diet clinic for reasons such as
anorexia nervosa.

Statistical analysis; All analyses were performed using SPSS
15.0 (SPSS Inc. Chicago, IL, USA). Continuous variables were
expressed as mean+SD and categorical variables were exp-
ressed as percentages. The comparison of variables between
the two groups was performed using the x2 test and Student’s
t-test. Pearson’s correlation analysis was conducted to determi-
ne the relationship between relevant parameters. In all analy-
ses, p<0.05 was taken to indicate statistical significance.

Results

It was observed that the majority of patients attending the diet
clinic were female; of the total of 216 patients, 168 were fema-
le and 48 were male.

According to the data obtained in our study the 2D:4D of fe-
males was 0.9962+0.325 for the right hand and 0.994+0.403
for the left hand. For males the 2D:4D was 0.999+0.297 for the
right hand and 0.996+0.279 for the left hand. While there was
no statistically significant difference observed between the fin-
ger ratios of both hands, significant differences were observed
for the separate measurements. Both fingers and hands were
longer in the male gender. This is a clinically expected situati-
on. There was a statistically significant difference between he-
ight, weight and BMR ratios between the genders; however this
is an expected situation. Additionally of patients included in our
study, 72.2% (109 people) of patients with BMI 30 and above
were female and 27.8% (42 people) were male. Of patients with
BMI below 30 90.8% (59 people) were female and 9.2% (6 pe-
ople) were male. There were statistically significant differences
observed between the genders in terms of TF, FFM, TBW, trunk
and extremity muscle mass (MM) (p<0.001) (Table 1).
According to statistics obtained as a result of correlating va-
lues with 2D:4D, the measurements of people with 2D:4D of
1 and above on both hands were compared with those whose
2D:4D was below 1. 2D: 4D1 and is greater than 1, testostero-
ne were considered dominant. While there was a statistical dif-
ference observed in terms of total fat, FFM, and fat mass, there
was no difference in terms of the other measurements. As can
be seen, the individuals with 2D:4D of 1 and above had high to-
tal fat and fat mass, while FFM values were low (Table 2). As
a result it may be considered that this ratio is related to body
muscle mass.

While there was a positive correlation between 2D:4D measure-
ments of both hands with BMI, fat mass and total fat, a negati-
ve correlation was observed with FFM (Table 3). In other words;
as 2D:4D increases fat mass increases, and as the ratio decrea-
ses muscle mass is observed to decrease. This leads to the con-
sideration that 2D:4D may be related to obesity.

Discussion

Obesity is a widespread health problem observed in nearly all
societies and is becoming a global epidemic. The TURDEP-II
study found that the incidence of obesity was 44% for women,
27% for males and 35% in the general population. We observed
that 77.7% of patients attending our diet clinic were female [8].
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Table 1. Comparison by gender

Female (n=168) Male (n=48) P value

Ages (year) 39.1+13.9 4114133 0.377
Height(cm) 160.2+5.5 173.5£7.9 <0.001
Weight(kg) 86.9+18.3 106.5+20.0 <0.001
BMI(Body mass index)

30= 109(72.2%) 42(27.8%)

30< 59(90.8%) 6(9.2%) 0.002
Body type

Ectomorph 23(56.1%) 1(0.9%) <0.001

Mezomorph 32(52.5%) 18(43.9%) <0.001

Endomorph 113(99.1%) 29(47.5%) 0.116
Right hand 2D 67.0£4.0 72.5+4.6 <0.001
Right hand 4D 67.3+4.3 72.6+4.8 <0.001
Left hand 2D 67.2+4.0 72.0+4.7 <0.001
Left hand 4D 67.7+4.8 72.3+4.9 <0.001
Right hand 2D:4D 0.9962+.0325 0.999+.0297 0.503
Left hand 2D:4D 0.994+.0403 0.996+.0279 0.685
BMR 1587.6+202.5 2242.2+357.1 <0.001
TTF 39.9+6.4 30.1+6.0 <0.001
FFM 51.0+5.9 73.9+10.6 <0.001
TBW 372443 54.1+7.7 <0.001
RLMM 86+1.3 13.0£2.2 <0.001
LLMM 85+1.2 12,922 <0.001
RAMM 2.520.3 4.4:0.8 <0.001
LAMM 2.6:0.4 4.4+0.8 <0.001
T™M 28.2+2.9 38.8+4.8 <0.001
FM 36.2+£15.0 32.6£11.5 0.133

Table 2. The right 2D:4D, a comparison with are smaller than 1 to 1 and above ones.

with sports ability, performance and success level [13-16]. The
sport of athletics is related to prenatal testosterone and finger
length and there is said to be strong evidence of this ratio be-
ing a marker of predisposition [17]. We considered that 2D:4D
may be linked to the muscle mass of the body and may affect
sports ability and performance. However, there are studies sta-
ting that this ratio has no place in the determination of athle-
tic skills and physical fitness of adolescent girls [18]. Testoste-
rone increases muscle mass, reduces adiposity and has a relati-
onship with the 2D: 4D ratio, thus we thought it might be a risk
factor for obesity.
In our study body type analysis of both genders indicated that
the majority were endomorph body type. A somatotype study of
university students observed that in both genders endomorph
body type was dominant and in spite of similar waist circum-
ference values to the national mean, increased cardiometabo-
lic risk was found [19].
The relationship between 2D:4D and severe knee and hip oste-
oarthritis risk requiring total joint replacement has been inves-
tigated. The study found that low 2D:4D was related to severe
knee osteoarthritis, though this relationship was not found for
hip osteoarthritis. This cohort study with high numbers of pa-
tients concluded that knee and hip osteoarthritis diseases may
have different mechanisms [20]. We believe that as 2D:4D inc-
reases, there is a tendency toward obesity and osteoarthritis.
The most important limitation of our study is that hormonal la-
boratory results, such as testosterone, were not studied. As fin-
ger ratio is determined in the womb and it is considered that it
does not change in adolescence and adulthood, the lack of this
measurement may not have affected the study.
Another limitation is that there was no control

group of normal individuals and the low numbers

Right 2D:4D 1= Right 2D:4D 1< Pvalue Left 2D:4D 1= Left 2D:4D 1< P value
BMR  1778.9:371.6  1700.5:360.9 0.122  1772.9+3755 1706.1:359.2 0.189 of patients.
TF 37,9+13,7 33,5+10,8 *0010 379+136 33,6+11,0 wots M conclusion, i this study we observed that
FFM 56,2128 60,0+11,7 *0.026 56,313 59,9+11,6 *0.038 2D:4D may be directly correlated to obesity and
inversely correlated to body muscle mass. Maybe
TBW  41.9:89 40386 0201  41.9:90 40485 0.227 ) . ) )
this rate in the future be considered as a risk fac-
RLMM 9.9:23 9.4:2.4 0107  9.9:2.3 9.412.4 0.141 )
tor.However, there is a need for more comprehen-
LLMM 9.8:23 9.3:2.4 0123  9.3:2.3 9.8:2.3 0.162 ) ) )
sive studies about it.
RAMM  3.0:0.9 2.9:0.9 0363  3.00.9 2.9:0.9 0.362 . o
Declaration of conflicting interests: The authors
LAMM  3.1:09 3.0:0.8 0222  3.1:09 3.0:0.8 0.190 . . .
declare no conflicts of interest with respect to the
TMM 31158 30254 0295  31.1:59 30354 0310 ) o . )
authorship and/or publication of this article.
FM 37,9:14,1 33,4:10,8 *0.013  37,8:14,0 33,6+11,0 *0.020

The left 2D:4D a comparison with are smaller than 1 to 1 and above ones.

Tables 3. Right hand and left 2D:4D ratio of BMI, Fat Mass, Total Fat whi-
le there is a correlation with a positive value, a negative correlation is obser-
ved by the FFM.

BMI Fat Mass Total Fat FFM
Right Pearson Correlation r:0,166* r:0,175 r0,177**  r:-0,152
20:4D Sig. (2-tailed) p:0,015 p:0,010  p:0,009 p:0,026
Left Pearson Correlation r:0,172* 10,171 r:0,164* r:-0,142
20:4D Sig. (2-tailed) p:0,011  p:0,012  p:0,016 p:0,038

The 2D:4D is a popular measurement transmitted by genetic in-
heritance, with many studies on this ratio published in the lite-
rature in recent years. Studies have shown that the 2D:4D is re-
lated to the hormone testosterone [9-12]. Other studies have
shown that a low 2D:4D on both hands is inversely correlated
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Ozet

Amag: Suriye’'deki savasta atesli silah nedeniyle abdomen yaralanmasi ge-
cirerek hastanemizde cerrahi tedavi gérmiis olan hastalari retrospektif ola-
rak analiz etmeyi amagladik. Gereg ve Yontem: 2011 ile 2014 yillari arasin-
da Harran Universitesi Tip Fakiiltesi Acil Servisine atesli silah yaralanmasi
ile basvuran ve abdominal yaralanma nedeniyle Genel Cerrahi klinigine ya-
tirlarak ameliyat edilen Suriyeli hastalarin dosyalari retrospektif olarak in-
celendi. Bulgular: Atesli silah nedeniyle abdominal yaralanma gegiren 175
Suriyeli hasta genel cerrahi klinigimizde ameliyat edildi. Hastalarin % 99.4
(n=174)'ti erkek, % 0.6 (n=1)"i kadindi. Tim olgularin travma-hastane kabul
stiresi 6 saat = idi. Hastalarin % 62.8'i (n= 110) izole abdominal yaralanma,
% 37.1 (n= 65)’si iki ve daha fazla sistem yaralanmali hasta idi. En sik yara-
lanan intraabdominal organlar kolon, ince barsak ve karacigerdi. Abdominal
yaralanmalarda birden fazla organ yaralanmasi gortlme sikligi % 44.5 (n=78)
ve en sik gorilen komplikasyon yara enfeksiyonu idi (%10). Negatif laparos-
kopi % 2.8 (n=5), yogun bakim destegi % 38.2 (n= 67), ortalama yogun ba-
kim kalis stiresi 5.57 giin, mortalite % 9.7 (n= 17) idi. Tartisma: Calismamizda
atesli silahla abdominal yaralanma nedeniyle hastanemize basvuran hasta-
larin, ozellikle gastrointestinal sistem perforasyonu olanlar, travma-hastane
kabul siiresi 6 saat > ise enfeksiyon kaynakli morbiditesi ve mortalitesi art-
maktadir. Bu da bize gastrointestinal trakti perfore eden yaralanmalara er-
ken midahalenin morbidite ve mortaliteyi azaltmada énemli bir faktor oldu-
gunu gostermektedir.

Anahtar Kelimeler
Atesli Silah Yaralanmasi; Abdominal Yaralanma; Mortalite

Abstract

Aim: We aimed at analysing the patients, who underwent surgical treatment
in our hospital after having abdominal wounding by firearm in the war at
Syria, retrospectively. Material and Method: The files of Syrian patients, who
applied to Emergency Service of Harran University Medical Faculty because
of gunshot wounds and had operation after being hospitalized in General
Surgery Clinic due to abdominal injuries between the years of 2011 and
2014, were analysed retrospectively. Results: 175 Syrian patients, who had
abdominal injuries by firearms, underwent operation in our general surgery
clinic. 99.4% (n=174) of the patients were male, and 0.6% (n=1) were fe-
male. Trauma-admission to hospital times of all cases were = 6 hours. 62.8%
(n=110) of the patients had isolated abdominal injuries, and 37.1% (n=65)
had two or more system injuries. The frequency of more than one organ
injuries in abdominal region was 44.5% (n=78) and the most frequent com-
plication was wound infection (10%). Negative laparoscopy was 2.8% (n=5),
support for intensive care was 38.2% (n=67), average duration of intensive
care unit stay was 5.57 days and mortality was 9.7% (n=17). Discussion: In
our study, it was seen that infectious morbidity and mortality increased for
the patients, who applied to our hospital because of abdominal injuries by
firearm, particularly the ones with gastrointestinal perforation, if trauma-
admission to hospital times were = 6 hours. And this shows us that the early
intervention to injuries that perforate gastrointestinal tract was an impor-
tant factor for decreasing morbidity and mortality.
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Introduction

Syria is a country neighbouring on Lebanon, Israel, Jordan, Iraq
and Turkey in the Middle East, with an approximate population
of 22 million (2009). The civil war in Syria caused to deaths and
injuries of a great number of people since the year 2011. The
Syrian patients, injured by firearms, receive treatment in our
hospital, because it is close to the war territory geographically.
Abdominal injuries are one of the most important surgical
emergencies at war and in non-combatant times. Firearm, stab
and blunt traumatic injuries increase at war times. The newly
developed high energy weapons increase wounding severity
and personal and collective injuries. Multiple system and mul-
tiple organ injuries occur usually with gunshot wounds. Because
of their ballistic efficiencies and deflexion features, bullets not
only devastate the organ they hit, but also cause damage in ad-
jacent organs beside the tissues they entered. For this reason,
it may be deceptive making diagnosis and planning treatment
only by considering bullet holes [T, 2].

Gunshot wounds are the injuries with high morbidity and mor-
tality in our country and the world. They comprise 25% of trau-
matic deaths in the USA. Mortality in abdominal injuries by fire-
arms is between 3-35 % (15% on average). Deaths based on
gunshot wounds are generally between the ages of 1-45. We
are in a period, when wars and regional conflicts continue in
tens of regions of the world, particularly in the Middle East, and
the number of physical injuries increases gradually. Early and
right diagnosis of such injuries enables appropriate interven-
tion and planning treatments by estimating possible complica-
tions, and decreases mortality [1-3].

In this study, our aim is sharing the data of Syrian patients, who
were injured in their abdomens by firearms since the beginning
of the civil war in Syria and treated in our hospital, and contrib-
uting to the experience in this respect.

Material and Method

175 patients with gunshot injuries applied to the emergency
service of our hospital in the civil war in Syria between the
years of 2011-2014, were hospitalized and treated in our Gen-
eral Surgery Clinic because of abdominal injury. Injured patients
taking first-aid support in border regions was brought to the
hospital. The files of these patients were analysed retrospec-
tively. It was received local ethics committee permission from
our University before the study. After the evaluation of the gen-
eral situations and vital signs of the patients through multi-dis-
ciplinary approach, their laboratory analyses were carried out.
Digital rectal examinations were carried out and urethral foley
catheters were placed to all patients. In addition, patients were
monitorized after being given prophylactic tetanus vaccine, an-
tibiotic (1st Generation cephalosporin and/or metronidazole)
and intravenous isotonic solution. Emergency laparotomy was
implemented to patients with unstable hemodynamically (sys-
tolic blood pressure of <90 mmHg), evisceration and peritoni-
tis. After the completion of emergency examinations of stable
patients, elective laparotomy was implemented. Ages and gen-
ders of patients, firearm type causing to injury, time elapsed be-
tween wounding and admission to hospital, abdominal organs
injured and their number, number of extra abdominal organs
injured, surgical procedures implemented, lengths of intensive

care unit, need of blood transfusion, developing complications
and mortalities were recorded. Patients with isolated abdomi-
nal injuries and the ones with extra-abdominal injuries, who un-
derwent laparotomy, were included in our study.

Patients without abdominal injuries, patients brought to hos-
pital arrested and patients to the records of who could not be
accessed were excluded from the study.

All statistical analyses were performed by using SPSS for Win-
dows version 17.0 (SPSS, Chicago, IL, USA). Descriptive statis-
tics were performed and the data were expressed as mean +
Standard deviations, minimum, maximum, and percentiles.

Results

99.4% (n=174) of the patients included in the study were male
and 0.6% (n=1) were female and the age average was 30.6 (16-
65). 12% (n=21) of 175 patients had shrapnel and 88% (n=154)
had gunshot wounds. Trauma-admission to hospital times of
all cases were > 6 hours. 62.8% of the patients had isolated
abdominal, 20.5% had abdominal-extremity, 9.7% had abdom-
inal-thorax, 0.6% had abdominal-head and 6.4% had multiple
system (more than two systems) injuries (Table 1). 52.6% of ab-

Table 1. Clinical features of the patients

Injured region Patient NIC LAIC Mortality
N (%) N (%) Day N (%)
Isolated Abdomen 110(62.8) 29(26.3) 453 8(7.2)
Abdomen-Extremity 36(20.5) 14(38.8) 4.30 5(13.8)
Abdomen-Thorax 17(9.7) 13(76.5) 4.85 2(11.8)
Abdomen-Head 1(0.6) 1(100) 5.00 0(0)
More than two systems 11(6.4) 10(91) 9.20 2(18.2)
Total 175(100) 67(38.2) 5.57 17(9.7)

NIC = Need of intensive care LAIC = Length average of intensive care unit

dominal injuries had intra-abdominal single organ injury, 27.4%
had two organ injuries, 14.9% had three organ injuries, 2.3%
had intra-abdominal =4 organ injuries. And any intra-abdominal
organ injury was not determined at 2.8% of the patients (Table
2). 28(16.0%) of the patients were hemodynamically unstable.

Table 2. Number of injured organs, need of intensive care and blood transfu-
sion, mortality.

Number of ~ PATIENT  NIC ALIC  BTA CMP MRT
Injured N (%) N (%) Day Unit N (%) N (%)
Organs

0 5(2.8) 0(0) 0 0 0(0) 0(0)

1 92(52.6)  23(25) 360 3.6 15(16.3)  3(3.26)
2 48(27.4)  24(50) 417 417 11(22.9)  7(14.6)
3 26(14.9)  16(61.5) 6.68 6.7 12(46.1)  6(23)
4= 4(2.3) 4(100) 7.6 7.3 4(100) 1(25)

NIC: Need of intensive care, ALIC: Average length of intensive care unit, CMP:
Complication BTA: Blood transfusion average, MRT: Mortality

Blood transfusion was needed for 38% of the patients and the
average need per patient was 4.8 units erythrocyte suspen-
sion. Intensive care follow-up was required for 38.2% of the
patients and length of intensive care unit was 5.57 days on
the average (Table 1). Complications developed at 42 (24%) of
patients. They were wound infections in 18 (10%), pulmonary
complications (4 atelectasias, 2 pneumonias, 1 embolism) in
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7(4%), anastomotic leak in 3(1.8%), evisceration in 2 (1.2%),
bleeding in 3(1.8%), intra-abdominal abscess in 4(2.3%) and
urinary fistula in 5(2.9%) of the patients. Intra-abdominal in-
jured organ distribution and the treatments implemented were
given in Table 3. 15(88.3%) of 17 dying patients were under 50
years old and 2 (11.7%) of them were over 50 years.5 (29%) of
17 patients died of hemorrhagic shock and 12 (%71) died of
sepsis. Mortality was 3.2% for patients with intra-abdominal
single organ injury, 14.6% for the ones with two organ injuries,
23% for the ones with three organ injuries and 33.3% for 4>
organ injuries (Table 2). 9 of 17 patients who died had colon, 3
had duodenum, 3 had liver and 2 % had vessel injuries.

Table 3. Intra-abdominal injured Organ Distribution and The Treatments Imple-
mented.

Injured Organ (n, %) Treatments Implemented (n, %)
Liver 25(8.8) Primary repair 16(64)
Packing 7(27)
Non-operative 2(9)
Stomach 4(1.4) Primary repair 4(100)
Duodenum 8(2.8) Primary repair 8(100)
Small Bowel 66(23.5)  Primary repair 40(60)
(:E:'e|JIiELr:1n)1 and/ Resection + anastomose 21(32)
Jejunostomy or ileostomy 5(8)
Colon 89(31.5)  Primary repair 22(24.7)
Resection + anastomose 12(13.5)
Colostomy 53(59.5)
Primary repair + ileostomy 2(2.3)
or rez-anst.+ileostomy
Rectum 9(3.1) Primary repair 3(33.3)
Primary repair + colostomy 6(66.7)
Spleen 17(6) Splenectomy 11(65)
Splenorraphy 6(35)
Diaphragma 19(6.7) Primary repair 19(100)
Gall bladder 5(1.7) Cholecystectomy 5(100)
Choledoch 1(0.4) Primary repair 1(100)
Pancreas 2(0.8) Non-operative 2(100)
Major Abdominal Vessels  4(1.6) Primary repair 4(100)
Kidney 10(3.5) Nephrorrhaphy 7(70)
Total nephrectomy 3(30)
Ureter 9(3.1) Primary repair 9(100)
Bladder 13(4.5) Primary repair 13(100)
Femoral Venous 1(0.3) Primary repair 1(100)
Penis 1(0.3) Primary repair 1(100)
TOTAL 283(100)
Discussion

Our study is an important serie in terms of containing the data
that exhibit the points of abdominal injury, organ damages,
treatment strategies and mortality numbers of the patients,
who were transported to a 3rd level hospital after they have
taken the first intervention in the border regions. After Gunshot
wounds are an important problem in places, where violence, ter-
ror and particularly wars continue. Given the regions throughout
the world, where wars continue, particularly the Middle East, it
can be understood how big problem it is. People will encounter
increasingly with this type of wounding. While abdominal region
body surface area is 11%, the rate of abdominal injuries var-

ies between 8-9.4 % [4]. it was determined in a higher rate of
10.1% (175/1721) in our study. Moreover, abdominal injuries
increased gradually in wars since the 2nd World War [4]. The
rate of multiple organ injuries reach up to 90% in abdominal
injuries by firearm [2, 5]. And this rate was found 44.6% (n=78)
in our study.

The intra-abdominal organs of liver, small bowel and colon are
the organs injured most in injuries by firearm in the literature
[2-7]. The injured intra-abdominal organs in our cases were
31.5% colon, 23.5% small bowel and 8.8% liver injuries similarly
with the literature.

Complication is one of the important problems in injuries by
firearm and it is known that the trauma-appeal time longer than
6 hours, existence of shock during appeal, operation lengths of
more than 6 hours, existence of abdominal organ injuries more
than 2, existence of extra-abdominal organ injuries more than
2 and multiple blood transfusion increased complication rates
[7-9]. We observed that complications affected these factors in
our serie as well. It was encountered with complications in 24%
of the cases. The most frequently seen complications were the
wound site injection, bleeding and pulmonary complications [2-
6]. In addition, intra-abdominal abscess developed in 4 patients
and all of them were cured successfully through percutaneous
drainage.

In the literature, while the cause of death of the patients with
abdominal injuries by firearms was bleeding in early period,
it is seen that it was infection related sepsis in next periods
[2, 3]. While the most frequent cause of death was haemor-
rhagic shock in previous series [1, 2, 10-13], 12 of the cases in
our study died of sepsis and 5 died of haemorrhagic shock. So
we observed that the deaths of sepsis were higher for the pa-
tients with colon and small bowel injuries, who were intervened
6 hours after wounding, and that wound site infections were
higher than normal. And this makes us think that injuries perfo-
rating gastrointestinal system should be treated more carefully,
due to the fact that they could progress toward sepsis. It was
seen that abdominal aortas were affected in 2, and thorax, pel-
vis and lower extremity, which are non-abdominal body regions,
were affected in 3 of the patients died of hemorrhagic shock;
and the tendency to hemorrhagic shock increased in these or-
gan and tissue injuries and treatment should be planned in ac-
cordance to that.

In the literature, mortality increases up to 45% in injuries by
firearm [10-13]. One of the factors affecting these results is the
time to reach from the site of injury to the hospital. This time is
short in Kuwait, Korea and Vietnam war so that mortality rate is
short; but in the Afghanistan war, mortality rate is high because
it took few days to reach a hospital (16.7%) [7,11,12].

And in our study, the rate of mortality was found as 9.7%. We
think that the mortality rate to be lower in our study is de-
pendent on patients to have hemodynamic stability to endure
more than 6 hours time elapsed during transportation from the
wounding site to our hospital and the possible deaths of seri-
ously wounded patients during this transportation. In addition,
we associate liver injuries to be third in our serie to that, where
hemorrhagic shock is frequently seen.

Many factors can have influence on mortality in injuries by fire-
arm. And two of these factors are multiple organ and multiple
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system injuries [14]. In our study, mortality was found as 13.8%
for patients with more than one system injuries, and as 18% for
patients with more than one organ injuries. It was determined
that the increase in number of injured intra-abdominal organs
and injured systems raised the rate of mortality.

One of the important factors that affects mortality is advanced
age and the rate mortality is higher for the patients over the
age of 50 [1]. However, in our study, only 2 of 17 patients died
were over the age of 50. The reason for this can be shown as
crusaders attending to war to be young people below the age
of 50.

Diagnosis of intra-abdominal penetration existence is hard
for tangential and thoraco-abdominal injuries by firearm. This
may cause negative laparoscopies [5]. The diagnostic accuracy
of laparoscopy was excellent for retroperitoneal hematomas,
hemoperitoneum, solid organ injuries and diaphragmatic lac-
erations [15,16]. In our study, it was hesitated in determining
intra-abdominal penetration in 21 cases. Diagnostic laparosco-
py was implemented to all cases. It was determined that intra-
abdominal organ injuries existed in 16 and did not exist in 5 of
these cases. Negative laparoscopy was determined as 2.9% by
us in our study [2, 3].

Conclusions

Abdominal injuries by firearm are the injuries with high morbid-
ity and mortality. If these injuries occur as multiple organ and
multiple system injuries, than morbidity and mortality become
higher. Besides, intensive care support, length of intensive care
unit and the need for blood transfusion increase in such cases.
If treatment is started in patients with abdominal injuries by
firearm later than 6 hours, the number of infection related com-
plications and mortality increase. Due to the injuries occurring
in war times are mostly multiple system and multiple organ
injuries, early, fast and efficient intervention in a full-fledged
hospital with an experienced staff can decrease morbidity and
mortality significantly.
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Ozet

Amag: Diinyada 6liimlere neden olan major risk faktorlerinden biri de tip-2 di-
yabettir (DM). Turkiye'de toplumun DM’ye yakalanma riskini tahmin eden for-
miiliize edilmis bir ara¢ bulunmamaktadir. Arastirmanin amaci, Finnish Diya-
bet Risk Skoru (FINDRISC) araci kullanilarak Tirk toplumunda DM risk diize-
yini belirlemektir. Gereg ve Yontem: Kesitsel nitelikteki bu calismanin verile-
ri, Yozgat il merkezinde 2011 yapilan “Kronik hastaliklar icin davranissal risk
faktorleri” adh arastirmadan elde edilmistir. Arastirma grubu, 25-79 yaslarin-
da, daha 6nce kan sekerini 6lctiirmiis ancak DM tanisi almamis 825 kisiden
olusmaktadir. DM risk diizeyi, FINDRISC araci kullanilarak hesaplanmistir. Ol-
cek skoru 0-26 arasinda olup, =15 puan alanlar yiksek riskli (risk orani 1/3)
olarak kabul edilmektedir. Verilerin analizinde, t testi, ANOVA, ki-kare tes-
ti ve binary lojistik regresyon kullanilmistir. Bulgular: Arastirmaya alinanla-
rin 10 yillik DM riski puan ortalamasi 8.8+4.6'dir. FINDRISC puani diistik/orta
ve yiiksek olarak 2 gruba ayrildiginda, yiksek risk grubunda olanlarin orani
%11.5'dir. Bu oran, Tirkiye icin hesaplanan 10 yillik DM insidansi (%11-12.4)
ile benzerdir. Bu calismada da, FINDRISC hesaplamasina alinan faktorlerin
tamam istatistiksel olarak 6nemli bulunmustur (p<0.01). Tekli analizde, cinsi-
yete, medeni duruma, égrenim diizeyine, ekonomik diizeye, yagam memnuni-
yetine, calisma durumuna ve sigara icme durumuna gére DM riski farkli iken,
cok degiskenli lojistik analizde bu degiskenler 6nemli bulunmamistir (p>0.05).
Tartisma: Turk toplumunda DM riski hesaplamasinda FINDRISC kullanilabilir.
Her on yetiskinden biri, 10 yil icinde DM’ye yakalanma agisindan yiiksek risk
altindadir. Bu sorunu 6nlemek icin bireysel ve toplumsal diizeyde cesitli prog-
ramlarin acilen uygulanmasi gerekmektedir.

Anahtar Kelimeler
Diyabet; Risk Tahmini; Toplum

Abstract

Aim: One of the major risk factors that can cause death in the world is also
type-2 diabetes mellitus (DM). Turkey does not have a vehicle in the society
has been formulate predicting the risk of developing DM. The purpose of this
study is to determine the level of DM risk in Turkish society using the Finnish
Diabetes Risk Score (FINDRISC) tool. Material and Method: This is a cross-
sectional study. The data has been obtained from “behavioral risk factors for
chronic diseases study” that was made in the province of Yozgat, in 2011.
The study population included 825 subjects between 25 to 79 years old who
had measured their blood sugar before, but who were not diagnosed DM. DM
risk level was calculated using FINDRISC tool. The scale score is between
0-26, =15 points are considered high risk (risk ratio 1/3). In analyzing the
data, t-test, ANOVA and chi-square test and binary logistic regression were
used. Results: Of the subjects 10 years of DM risk score’s mean was 8.8 +
4.6. When FINDRISC score low / medium and high divided into 2 groups, the
proportion of those in the high risk group is 11.5%. This rate is similar to the
10-year incidence of DM calculated (11-12.4%) for Turkey. In this study, all of
the factors taken into FINDRISC calculations were statistically significant (p
<0.01). In univariate analysis, DM risk differently according to gender, marital
status, education level, economic level, life satisfaction, employment status,
and smoking status while in logistic analysis of these variables were not sig-
nificant (p> 0.05). Discussion: FINDRISC used to be in the DM risk calculations
of Turkish population. One out of every ten adults are at high risk of develop-
ing DM in 10 years. To avoid this problem urgently needs to be implemented
by the various programs on an individual and societal level.
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Giris

Diinya Saglk Orgiiti'niin Bulasici olmayan hastaliklarin Kiiresel
Durum Raporu 2010’a gore, diyabetin (DM) kontrol altina aln-
masiyla fatal ve non-fatal kardiovaskiiler olgularin en az %30
azalacagi tahmin edilmektedir. Bulasici olmayan hastaliklarin
major nedenlerinden biri de yiiksek kan sekeridir. DM hastala-
ri, diyabet sorunu olmayanlara goére en az iki l¢ kat daha fazla
saglik hizmeti kullanmakta ve ulusal saglik harcamalarinin yak-
lasik olarak %15’ DM hastalarinin bakimi icin harcanmaktadir.
Bozulmus glikoz toleransi ve bozulmus aclik glikozu, DM ve kar-
diovaskiiler hastaliklarin gelismesinde 6nemli risk faktorudar.
Gelismis ulkelerdeki DM hastalarinda sorunu olmayanlara gére
inme gelisme riskinin iki kat, alt ekstremite ampiitasyon riski-
nin ise 10 kat daha fazla oldugu gorilmustir [1]. Diinyada 2013
yihnda 382 milyon DM’li kisi oldugu ve bu sayinin 2035°de 592
milyona ulasacagi, bu vakalarinin cogunlugunun diisik ve orta
gelirli Ulkelerde olacagr tahmin edilmektedir [2]. DM hastalari-
nin %46’s1 tani konmadan yasamaktadir. Diinyada 2013 yilinda
20-79 yas grubunda DM prevalansinin %8.3 oldugu, yine ayni
yilda DM’nin 5.1 milyon kisinin 6limiine neden oldugu ve en az
548 milyar $ saglik harcamasina neden oldugu tahmin edilmek-
tedir [3]. Kanada Diyabet Dernegi, 30 yasindan itibaren kan se-
kerinin 3 yilda bir 6lctilmesini 6nermektedir [4]. Tirkiye Hasta-
Ik Yiikii Calismasi 2004’e gore, llkemizdeki 6lim nedenlerinden
sekizincisi (%2.2), yine bulasici olmayan hastaliklar icinde altin-
cisi DM'dir [5]. TEKHARF calismasinin 1997/98'den 2004/05 yil-
larina kadar izlenen kohortuna gore ise, Turkiye'de 35 yas Usti
niifusta diyabet prevalansi %11 olarak tahmin edilmis ve bunun
3,3 milyon kisiye karsilik geldigi hesaplanmistir [6]. 1997-1998
yillarinda Turkiye genelinde 20 yas usti bireyler arasinda yapi-
lan “Turkiye Diyabet Epidemiyoloji Calismasi”nin (TURDEP-I so-
nuclarina gére DM prevalansi %?7,2, bozulmus glukoz toleran-
s prevalansi ise %6,7 iken [7], TURDEP-II'de (2010) standardi-
ze DM prevalansi %13,7’ye ve bozulmus glukoz toleransi %7.1’e
ylkselmistir [8]. Bu prevalansa gore, tilkemizde 6,5 milyon kisi-
nin DM hastasi oldugu tahmin edilmektedir. TURDEP-II calisma-
si, 1998'de yapilan TURDEP-I calismasiyla kiyaslandiginda, dl-
kemizde DM ve bozulmus glukoz toleransi sikligi sirasiyla %90
ve %6’lik bir artis gostermistir [9]. Tirkiye (2011) %8.1’lik DM
prevalansi [10] ve bilinen 3.6 milyon DM vakasi ile Avrupa ulke-
leri icinde 4. sirada yer almaktadir [11]. Yine 2012 yilinda Turki-
ye genelinde yapilan Chronic Diseases and Risk Factors Survey
calismasinda, DM prevalansi %11 ve BAG prevalansi ise %16
olarak saptanmistir. DM farkindaligi, TURDEP-II'ye gore %54.5,
CDRFS’ye gore %74 olup, DM’si kontrol altinda olanlarin orani
sirastyla %35.5 ve %29°dur [9,12].

Hastaliklarin insidansini hesaplamak icin kohort arastirmalari-
nin yapiimasi gerekmektedir, ancak insidans arastirmalari pa-
hali ve uzun zaman alan calismalardir. Diinyada kohort aras-
tirmalarindan yararlanarak toplumdaki DM riskini tahmin eden
bircok &lcek gelistirilmistir. Gelistirilen bu 6lcekler yardimiyla
toplumun DM risk diizeyi kesitsel arastirmalarla hesaplanabil-
mektedir. Kesitsel arastirmalar, insidans arastirmalarina gore
daha kisa siirede yapilan ve maliyeti daha dustik olabilen aras-
tirmalardir. Yapilan bir derleme calismasinda (2009), DM riskini
tahmin etmeye calisan 56 adet arastirma saptanmistir [13]. Ul-
kemizde bugiine kadar DM risk tahmini icin bir 6lcek/arag kulla-
nilmamistir. Bu calismada, DM riskini hesaplamada Finnish Di-

yabet Risk Skoru (Finnish Diabetes Risk Score [FINDRISC]) kul-
laniimistir. [14-16]

Arastirmanin amaci, Finnish Diyabet Risk Skoru (FINDRISC) ara-
i kullamilarak Tirk toplumunda DM risk diizeyini belirlemektir.

Gerec ve Yontem

Bu arastirmanin verileri, retrospektif ve kesitsel tiirde bir aras-
tirma olan “Kronik hastaliklar icin davranissal risk faktorleri”
adh calismadan elde edilmistir. Arastirma, 2011 yilinda Yozgat
il merkezinde yasayan 18 yas ve lzeri kisiler arasinda yapiimis-
tir. Tirkiye istatistik Kurumu 2010 yili verilerine gére, Yozgat il
merkezi niifusu 75012 ve 18 yas ve lzeri niifus yaklasik olarak
510007dir (22). Orneklem seciminde sistematik 6rnekleme yon-
temi kullanilmistir. Konut ve is yerlerinden 25’te biri 6rnekleme
alinmistir. Is yerlerinde, 25 kisi ve daha az calisan varsa hepsi
ornekleme alinmistir. Eger is yerinde 25’ten fazla kisi varsa, ba-
sit rastgele drnekleme ile yalniz 25 kisisi 6rnekleme alhinmistir.
Veriler, arastirmaci tarafindan literatiire dayal olarak hazirla-
nan anket formunun goértismeciler araciligiyla doldurulmasiyla
toplanmistir. Gorlismeci olarak arastirmaci tarafindan egitilen
intérn hemsireler gérev yapmistir. Arastirmaya katilanlarin boy,
agirlik ve bel cevresi dlcimleri intérn hemsireler tarafindan ya-
pilmistir. Arastirma, sozlii onam vererek arastirmaya katiimayi
kabul eden 1837 yetiskin iizerinde yapilmistir. Arastirmanin ku-
rum izni Yozgat Valiligi'nden, etik kurul onayi ise Yozgat Devlet
Hastanesi Etik Kurulu'ndan alinmistir.

DM gelistirme riski, FINDRISC 6lcegi kullanilarak hesaplanmis-
tir. FINDRISC 6lcegi hesaplamasina uygun olan 25-79 yas gru-
bundaki 825 kisinin verileri degerlendirmeye alinmistir. Daha
once hekim tarafindan DM tanisi konanlar ile daha 6nce kan se-
kerini dlctiirmedigini belirtenler degerlendirmeye alinmamistir.
Kisiler, FINDRISC 6lceginden 10 yillik DM risk puani olarak mini-
mum O, maksimum 26 puan alabilir. 10 yillik DM risk skoru he-
saplamasina; yas (18-44: 0, 45-54: 2, 55-64: 3, =65: 4), beden
kitle indeksi (<25: 0, 25-29.9: 1, 230: 3), bel cevresi (kadin ve er-
kekte sirasiyla <80-94: 0, 80-88/94-102: 3, >88/102: 4) yetersiz
egzersiz yapmak (haftada 3 giin ve 150 dk daha az): 2, her giin
sebze-meyve tiiketmemek: 1, hipertansiyon ilaci kullanmak: 2,
gebelik donemi dahil kan sekeri yiiksek saptanma: 5, ebe/dede,
amca/dayi, hala/teyze DM varhgi: 3, anne/ baba/ kardes/ evlat-
ta DM varligi: 5 puan alinarak hesaplanmistir. Toplam puan; dii-
stk risk: 0 = 11 puan (10 yillik DM riski <1/7), orta risk: 12 - 14
puan (10 yillik DM riski 1/6), yiiksek risk: 15 - 20 puan (10 yillik
DM riski 1/3) ve cok yiiksek risk: =27 puan (10 yillik DM riski 1/2)
olarak siniflandirilmistir [14-16]. Canadian Task Force on Pre-
ventive Health Care (CTFPHC), DM riski hesaplamasinda FIND-
RISC 6lcegini veya bu dlcek lizerine oturan Canadian Diabetes
Risk Assessment Questionnaire (CANRISK) kullaniimasini ve risk
tahmininde kesim noktasi olarak 15 ve Uzerinde puan alanlari
yiiksek riskli olarak kabul edilmesini uygun gérmiistr [17].
Veriler, SPSS paket programinda degerlendirilmistir. istatisti-
ki degerlendirmede, aritmetik ortalamalari karsilastirmada Stu-
dent t testi ve One way ANOVA, risk diizeyini karsilastirmada
ki-kare testi ve cok degiskenli analizde binary lojistik regresyon
(BLR) kullaniimistir. BLR analizi éncesinde modelin uyum iyiligi-
ne Hosmer and Lemeshow Test ile (p>0.05) ve modelin énem-
liligine Omnibus Test ile (p<0.05) bakilmistir [18]. BLR analizi-
ne bagimh degisken olarak 10 yillik DM riski 2 grup (<15 puan;
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diisiik/ orta risk:0 ve =15 puan; yiiksek risk:1) halinde alinmistir.
FINDRISC hesaplamasina dahil edilmeyen ancak ki-kare testine
gore onemli bulunan bagimsiz degiskenler BLR analizine alin-
mistir. Cinsiyet, medeni durum, calisma durumu ve giinliik siga-
ra icme durumu kategorik tiirde, 6grenim diizeyi, yasam mem-
nuniyeti ve ekonomik diizey ordinal tiirde bagimsiz degiskenler
olarak alinmistir. Bu degiskenler ile yas ve beden kitle indeksi
arasinda genelde bir iliski oldugu icin modele yas ve beden kitle
indeksi tekrar dahil edilmistir.

Bulgular

Arastirmaya katilanlarin sosyo-demografik 6zelliklerine bakildi-
ginda; %55.8’i, kadin, %88.8’i evli oldugunu, %35.3’U 5 yil ve
daha az 6grenim gordigini, %26.5’i lisans mezunu oldugunu,
%74.2’si yasamindan memnun oldugunu, %57.0’si halen bir iste
calistigini, %25.9'u her giin sigara ictigini, %26.4’'t0 ekonomik
durumunun iyi oldugunu belirtirken, %9.2’si ise koti oldugunu
belirtmistir (Tablo 2).

Arastirmaya katilanlarin FINDRISC hesaplamasina alinan 6zel-
liklerine bakildiginda, %62.8’i 25-44 (%29.9'u 25-34) yas
grubunda, %6.9'u 65 ve Uzeri yasinda olup yas ortalamasi
42.4+12.0'tuir. Deneklerin %32.1’inin obez oldugu ve %46.1’inin
bel cevresinin riskli diizeyde oldugu saptanmistir. Yine denekle-
rin %32.1'i aile bireylerinden en az birinde DM oldugunu, %?7’si
kan sekerinin daha 6nce yiiksek saptandigini, %17.8’i her giin
sebze-meyve tilkketmedigini, %74.1'i yeterli egzersiz yapmadigi-
ni ifade etmistir (Tablo 3).

Arastirma grubunun 10 yilhk FINDRISC puan ortalamasi
8.82+4.62 (%95 giiven araligl, 8.51-9.14)'dir. FINDRISC puani 3
gruba ayrildiginda 10 yillik DM risk dizeyi; dusuk, orta

ve yiiksek riskli olanlarin orani sirasiyla %71, %17.5 ve %11.5dir
(Tablo 1).

Tablo 1. Arastirma grubunda 10 yillik DM risk diizeyi ve FINDRISC ortalamasi.

%95 GA
Risk diizeyi Sayi % Alt simr Ust sinir
Dustik: <12 (<1/25) 586 71.0 6.50 6.25 6.75
Orta:12 - 14 (1/6) 144 17.5 13.04 1290 13.19
Yiksek: 15 -20 (1/3) 92 1.2 1655 1622 16.89
Cok yiiksek: = 21 (1/2) 3 0.4 22.33 18.54 26.13
Toplam 825 1000 8.82 8.51 9.14

X : Aritmetik ortalama, GA: Giiven arahgi

FINDRISC hesaplanmasina dahil edilmeyen cinsiyet, medeni du-
rum, 6grenim duzeyi, ekonomik diizey, calisma durumu, giin-
Ik sigara icime durumu ve yasam memnuniyeti degiskenleri-
ne gore 10 yillik DM risk diizeyi istatistiksel olarak farkli bulun-
mustur (Tablo 2). DM risk diizeyini yiksek (=15 puan) ve yiiksek
olmayan (<15 puan) olarak 2 gruba ayirip cok degiskenli olarak
BLR analizinde incelendiginde; bu 7 degiskenin hicbiri de ista-
tistiksel olarak énemli bulunmamistir (p>0.05). Bu faktorler ile
yas ve beden kitle indeksi arasinda iliski oldugu icin BLR anali-
zine yas ve beden kitle indekside dahil edilerek analiz yapilmis-
tir (Tablo 3).

Yas, beden kitle indeksi ve bel cevresi arttikca FINDRISC puani
ve risk diizeyi artmaktadir. Yiiksek risk grubunda (risk orani 1/3)
olanlarin orani, 45 yas altinda %4.3 iken, 65 yas ve lzerinde bu

Tablo 2. Sosyo-demografik ozelliklere gére 10 yillik DM diizeyi ve FINDRISC or-
talamasi.

Cesitli 6zel- Denek Distik ve Yiiksek risk  FINDRISC
likler Sayisi orta risk
Cinsiyet n (%) n (%) n (%) X (SS)
Erkek 365 (44.2) 341 (93.4) 24 (6.6) 7.68 (4.33)
Kadin 460 (55.8) 389 (84.6) 71 (15.4) 9.73 (4.64)
Medeni durum X2 =15.68 p <0.001 t=6.48, p<0.001
Evli 733 (88.8) 656 (89.5) 77 (10.5) 8.75 (4.49)
Bekar 44 (5.3) 43 (97.7) 1(2.3) 5.59 (3.63)
Esi 6lmiis/ 48 (5.8) 31 (64.6) 17 (35.4)  12.85(4.71)
esinden
ayriimis
Ogrenim X2=3134  p<0001  F=31.25p<0.001
durumu
<ilkokul 291 (35.3) 228(78.4) 63 (21.6) 11.32 (4.19)
ilkégretim 83(10.1) 73 (88.0) 10(12.0) 9.58 (4.03)
Lise 131 (15.9) 119 (90.8) 12(9.2) 7.97 (4.49)
On lisans 101 (12.2) 95(94.1) 6 (5.9) 7.60 (4.42)
Lisans 219 (26.5) 215(98.2) 4(1.8) 6.29 (3.76)
Calisma X2 =53.33 p <0.001 F=51.17, p<0.001
durumu
Halen calisan 470 (57.0) 444 (94.5) 26 (5.5) 7.27 (4.26)
Calismayan 355(43.0) 286 (80.6) 69 (19.4) 10.87 (4.27)
Ekonomik X2 =38.38 p <0.001 t=12.01, p<0.001
durum
iyi 218 (26.4) 209 (95.9) 9 (4.1) 6.76 (4.12)
Orta 531 (64.4) 461 (86.8) 70(132)  9.44 (4.54)
Kotii 76 (9.2) 60 (78.9) 16 (21.1) 1043 (4.73)
Yasam X2 =19.91 p <0.001 F=33.59, p<0.001
memnuniyeti
Memnun 612 (74.2) 549 (89.7) 63 (10.3) 8.57 (4.53)
Notr/ 213(25.8) 181 (85.0) 32(15.0) 9.55 (4.81)
memnun degil
Her giin X2 =3.47 P=0.06 t=2.69, p=0.008
sigara igme
Hayir 611(74.1) 528 (86.4) 83 (13.6) 9.22 (4.68)
Evet 214 (25.9) 202 (94.4) 12 (5.6) 7.69 (4.25)

X2 =9.90 P< 0.001 t=4.42, p<0.001
Toplam 8 2 5 730(885) 95 (11.5) 8.82 (4.62)

(100.0)

Diistik ve orta risk: 0-14 puan, Yiksek risk: 215 puan, X: Aritmetik ortalama, SS:
Standart sapma

oran %38.6’ya ¢cikmaktadir. Obezler (%27.9), hafif obez olan-
lara (%4.6) gore 6 kat, bel cevresi riskli olanlar (%21.9) sinirda
riskli olanlara (%5.3) gore 4 kat daha yiiksek risk altindadir. Bi-
rinci derece akrabalarinda DM sorunu bulunan kisilerin (%29.8),
diger kisilere (%4.5) gore 6.5 kat, daha énce kan sekeri yiiksek
saptananlarin (%46.6) saptanmayanlara (%8.9) gore 5 kat, hi-
pertansiyon ilaci kullananlarin (%32.9) kullanmayanlara (%7.2)
gore 4.5 kat, giinliik sebze-meyve tikketmeyenler (%19) her giin
tliketenlere (%9.9) gore yaklasik 2 kat, yetersiz egzersiz yapan-
lar (%14.2) yeterli egzersiz yapanlara (%?3.7) gore yaklasik 4 kat
daha yiiksek risk altindadir. FINDRISC hesaplamasina dahil edi-
len faktorlere gore, hem FINDRISC puan ortalamasi hem de risk
diizeyi istatistiksel olarak 6nemli bulunmustur (Tablo 4). Bu ca-
lismada da, FINDRISC hesaplamasina dahil edilen faktorlerin
DM icin temel risk faktérleri oldugu gorilmustar.
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Tablo 3. DM ile iliskili olabilecek degiskenlerin binary lojistik regresyon ile ana-
lizi

Tablo 4. FINDRISC'teki risk faktérlerine gére 10 yillik DM risk puan ortalama-
si ve risk diizeyi.

%95 GA. DM risk diizeyi
esitli Denek
Onemli bulunan B p OR. Alt Ust tgizjllikler sayisi Diisiik ve Yiiksek FINDRISC
bagimsiz degiskenler sinir sinir orta risk risk
Yas .068 .000 1.070 1.041 1.101 Yas gruplari n (%) n (%) n (%) X (SS)
BKI 169 000 1185 1.125 1247 25 - 44 518 (62.8) 496 (95.8) 22 (42) 7.12(4.08)
Ogrenim duizeyi -.056 668 946 734 1.219 45-54 171(207) 139(81.3) 32(187) 10.79 (4.08)
Ekonomik diizey -073 483 930 759 1.139 55-64 79 (9.6) 60 (75.9) 19 (24.1) 1233 (3.77)
Yasam memnuniyeti 259 106 1295  .947 1.771 > 65 57 (6.9) 35(61.4)  22(386) 13.53(3.44)
Cinsiyet (ref. kadin) 609 098 1.839  .894 3.785 BMI (kg/m2) X2=88.76  p<0.001  F=91.15, p<0.001
Medeni durum (ref. evli) .821 <25 234 (28.4) 228 (97.4) 6(2.6) 5.16 (3.50)
Bekar -263 805  .769 .095 6.195 25-29.9 326(39.5) 311(954) 15(46) 829 (3.68)
Esinden ayri/ esi 6Imiis -267 560  .766 313 1.877 =30 265(32.1)  191(72.0)  74(27.9) 12.72(3.42)
Calisma durumu 327 413 1386 634 3.030 Bel gevresi (ka- X2=103.73 p<0.001 F=288.41, p<0.001
(ref. calismayan) din/erkek)
Gunlik sigara icme -310 393 734 361 1.492 <80/ 94 cm 233(282) 233(100.0) 0(0.0) 432 (3.04)
(ref. icmeyen) 80-88/94-102 208 (252) 197 (947) 11(53) 815(3.14)
Sabit -10.819 000  .000 cm
Hosmer ve Lemeshow test: p=0.812, O.R. Odds ratio, GA: Giiven araligi > 88/ 102 cm 384 (46.5) 300(78.1) 84(21.9) 11.91 (3.59)
Bag_|.rI15|z fjeg|%ken!er: Cinsiyet, mede.m d'urum ve gall?m(‘:\"durumu.kategonk tar- Ailede DM X2-78.68 p<0.001  F=382.61, p<0.001
de, 6grenim diizeyi, yasam memnuniyeti ve ekonomik diizey ordinal tiirde, yas
ve BKI surekli tiirde alinmistir. Ailede DM yok 560 (67.9) 535(95.5) 25 (4.5) 7.31 (4.09)
Ebe/dede, 37 (4.5) 35(946)  2(5.4) 8.86 (3.07)
amca/dayi,
Tartisma hala/teyzede
Bu arastirmada, FINDRISC kullanilarak Yozgat il merkezinde ya- Anne/baba 228 (27.6) 160(702) 68(29.8) 12.54(3.91)
sayan 25-79 yas araligindaki kisilerin DM risk diizeyi incelen- / kardes/co-
o cukta
mistir.
Kan sekeri yiik- X2=103.69 p<0.001 F=13824, p<0.001
Arastirma grubunun FINDRISC puan ortalamasi 8.8+4.6 olup, sek saptanma
o . . , . )
%11.5°i 10 yil icinde DM’ye ye.lkalanma acisindan yiiksek risk Hayir 767(930) 699 (911) 68(89) 842 (4.43)
(RO =1/3) altindadir (Tablo 1). Isvec’te FINDRISC ile yapilan bir Evet 58 (7.0) 31 (53.4) 27 (466) 14.16 (3.71)
calismada, risk puan ortalamasi 8.5+4.5, yiiksek risk grubunda Hipertansiyon X2-7516  p<0001  t=11.19, p<0.001
olanlarin orani ise %9.6 olarak saptanmistir [19]. Onat ve ark. ilact kullanma
yaptigi arastirmaya gore, DM insidansi kadinlarda binde 11, er- Hayir 685(83.0) 636(92.8) 49(7.2) 7.96(4.26)
keklerde binde 12.4’tlir [20]. Yani 10 yillik DM insidansi %11- Evet 140 (17.0) 94 (67.1) 46 (32.9) 13.06 (3.96)
12.4 olacaktir. Bu calismadaki yiiksek risk grubunun 10 yillik DM Her giin sebze- X2=7337  p<0.001 t=13.07, p<0.001
insidansi, Isvec’te ve Onat et al (2006) saptadig| insidansla ben- meyve tiket-
me
zerdir. International Diabetes Federation [3] gore diinyada 20-
) L, Evet 678(822) 611(90.1) 67(9.9) 853 (4.59)
79 yas grubunda DM prevalansi %8.3 iken, Turkiye'de 15 yas
TR Hayir 147 (17.8)  119(81.0) 28(19.0) 10.18 (4.56)
ve uzeri kisiler arasinda yapilan CDRFS (2012) arastirmasinda
_ X . Egzersiz yapma X2=9.96 p=0.002  t=3.96, p<0.001
%711 oldugu belirtmektedir [12].
L , L Yeterli 214(259) 206 (96.3) 8(3.7) 7.43 (4.40)
Turkiye’'de 2013’ten 2035 yilina kadar yetiskin nifusun (20-79
N L . Yetersiz 611(74.1) 524(858) 87(142) 9.31(4.60)
yas grubu) %32.3 oraninda, DM’li kisi sayisinin ise bu oranin
L o s X2=25.42 <0.001  t=5.18, p<0.001
iki kati kadar daha (%67.3) artacagi ve her yil 216 bin kisinin P P
Toplam 825(100.0) 730(88.5) 95(11.5) 8.82(4.62)

DM hastaligina yakalanacagl tahmin edilmektedir [2]. CDRFS
(2012) arastirmasina gore, DM sorunu oldugunu belirtenlerin
orani %8 olup, kadinlarda (%9) erkeklerden (%?7) biraz daha faz-
ladir. DM farkindalik orani %74 olup, kadinlarda (78%) erkekle-
re (69%) gore daha yiksektir [12].

ingiltere’de 1993-2008 yillari verilerini kullanarak QDSCORE 6l-
cegi ile 10 yillik DM riski hesaplanmis ve DM insidansiyla ben-
zer bulunmustur. QDSCORE o6lcegi ile DM risk hesaplamasi in-
sidans calismasina gerek olmadan yapildigi icin maliyet etkinlik
acisindan uygun bulunmustur. Bu calismada kadin ve erkeklerde
gozlenen risk ile tahmin edilen risk benzer bulunmustur. Yalniz
55 ve lizeri yastakilerde tahmin edilen risk, gozlenen riske gore
biraz daha diisik saptanmistir. Ancak bu fark hafif bir diizeyde-
dir. QDSCORE’un hem klinikte hem de toplum taramalarinda ru-
tin olarak kullaniimasi énerilmektedir [21]. Yine Bulgaristan'da

Diisiik ve orta risk: 0-14 puan, Yiksek risk: =15 puan, X: Aritmetik ortalama,
SS: Standart sapma

FINDRISC kullanilarak yapilan bir calismada, tani konmamis di-
yabet vakalarini ortaya ¢ikarmada FINDRISC tarama aracinin
duyarliligi %78, seciciligi %62 olarak saptanmistir [22]. Buda
bize, DM riski hesaplamasi icin gelistirilen araclarin gecerlik ve
glvenirliklerinin uygun oldugunu géstermektedir.

TURDEP-I calismasinda, DM riskini artiran faktorlerin; erkek ol-
mak, yas artisi, ailede DM varligi, kiside HT varligi, yetersiz fizik-
sel aktivite, sigara icme ve genis bel cevresi oldugu saptanmis-
tir [7]. TURDEP-I'de énemli bulunan cinsiyet ve sigara icme de-
giskenleri, bu calismada yapilan ¢oklu lojistik analizinde 6nemli
bulunmamistir (Tablo 3). Yine CDRFS calismasinda da DM pre-
valansi cinsiyete gore farkli bulunmamistir [12]. Bu arastirmada
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FINDRISC hesaplamasina alinan risk faktorlerinin cogu, TUR-
DEP, QDSCORE, Avustralya Diyabet Risk Degerlendirme Araci
(AUSDRISK) ve diger risk arastirmalarinda da kullaniimaktadir
[23,24]. Canadian Task Force on Preventive Health Care, DM be-
lirtileri olmayan yetiskinlerin 3-5 yilda bir FINDRISC araci ile ta-
ramalarinin yapilmasini, 6lcekten kesim noktasi olan 15 ve (ize-
rinde puan alanlar yiiksek riskli olarak kabul edilmesini uygun
gérmistir [17]. Ulkemizle cografi ve kiiltirel olarak benzer bir
llke olan Yunanistan'da DM taramasinda FINDRISC aracinin kul-
lanimi uygun bulunmustur [25].

Tidm bu aciklamalara gore, Tiirkiye'de DM risk tahmininde FIND-
RISC aracindan yararlanilabilir. Saghk kuruluglarina -6zellikle de
aile hekimlerine- basvuran yetiskinlerin kan sekeri 6lcimi sor-
gulanmal, kisilerin DM riski hesaplanmali ve risk diizeyine gore
kan sekeri olcilmeli, riski yiksek olanlara risk faktorlerini nasil
kontrol altinda tutabilecegi konusunda danismanlik verilmelidir.
Tesekkir: Bu arastirmanin yapilmasi ve yazilmasi sirecinde,
herhangi bir kisi veya kurulustan finansal bir destek, bagis vb.
yardim alinmamustir. Ayrica bu calisma ile ilgili olarak, herhangi
bir kisi veya kurulusla bir ¢ikar iliskisi bulunmamaktadir.

Cikar Cakismasi ve Finansman Beyani
Bu calismada cikar cakismasi ve finansman destek alindigi be-
yan edilmemistir.
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Ozet

Amag: Damar ici kateter yerlestirilmesi gerek yogun bakim tniteleri gerekse
servislerde hasta ¢ocuklarin yonetiminde giderek artan siklikta kullaniimak-
tadir. Bu calismada amag, kateter yerlestirilmesi ile iliskili komplikasyonlar
ve risklerin degerlendirilmesidir. Gereg ve Yontem: Agustos 2014 ile Agustos
2015 tarihleri arasinda istanbul Universitesi Cocuk Yogun Bakim Unitesinde
damar ici kateter yerlestirilen 105 hasta ve yerlestirilen 171 kateter geriye
doniik olarak dosya kayitlari ile incelendi. Bulgular: Ortalama kateter takilma
yasi 4,45+5,48 yil, dagilimi 3 giin-228 ay, 78’i (%45,6) kiz, 93'li (%54,4) erkek
idi. Yiiz on beg kateterin (%67,3) kalis siiresi 7 giin ve lizeri, ortalama kalis si-
resi 20,33+38,80 idi. En sik altta yatan hastalik metabolik hastalikti (n=43,
%25,1). Kateterler en siklikla damar yolu bulunamamasi nedeni ile takilmis-
t1 (n=77, %45). Kateter tipleri en sik santral venéz kateter (n=110, %64,3)
ve hemodiyaliz kateteri (n=51, %29,8) idi. Hastalara 98 femoral (%57,3), 48
juguler (%28,1) ve 22 subklaviyan kateter (%12,9) yerlestirildi. Kateterlerin
107’si (%62,6) sadece yogun bakim tinitesinde, 30'u (%17,5) yogun bakim-
dan sonra serviste ve 34U (%19,9) serviste kullanilimak tizere takildi. Has-
talarin 13’tnde (%7,6) kateter iliskili enfeksiyon gézlendi. Hastalarin 6'sinda
(%3,5) islem sirasinda ya da sonrasinda enfeksiyon disi komplikasyon goz-
lendi. Kateterlerin 95’ (%55,6) gereksinimin ortadan kalkmasi nedeniyle ce-
kildi. Kateter tipi, boyu ve takildigi bolge karsilastirildiginda enfeksiyon sik-
g1 acisindan anlamh bir farklilik bulunmazken (p>0,05), kateter kalis siresi
uzadikca enfeksiyon sikhginin anlamli olarak arttigi gorildi (p<0,05). Servis-
te takip edilen kateterlerde enfeksiyon sikligr anlamli olarak yiiksek saptan-
di (p<0,05). Tartisma: Cocuk hastalarin izleminde 6nem tasiyan kateterlerin
tecriibeli kisiler tarafindan yerlestirilmesi ve bakimi ile komplikasyon oranla-
ri azaltilabilmektedir.

Anahtar Kelimeler
Cocuk; Damar ici Kateter; Kateter Komplikasyonlari; Kateter iliskili Kan Aki-
mi Enfeksiyonlari

Abstract

Aim: Intravascular catheters are used in intensive care units as well as the
services with increased frequency in the management of children. The aim
of this study is to evaluate the complications and risk factors associated
with intravascular catheterization. Material and Method: Between the years
2014-2015 Augusts, in Medical Faculty of Cerrahpasa, University of Istan-
bul, Pediatric Intensive Care Unit, 105 patients and placed 171 intravascular
catheters analyzed retrospectively by the patients’ medical records. Results:
Average age of catheter insertion was 4,45+5,48 years, ranging between 3
days-228 months. 78 of the patients (45.6%) were female, 93 (54.4%) were
male. One hundred and fifteen catheters (67.3%) were used 7 days or more,
the average length of usage was 20.33+38.80. The most common underly-
ing disease was metabolic disease (n = 43, 25.1%). Catheters were inserted
most often because of the absence of a peripheral venous route (n = 77,
45%). The most common catheter types were central venous catheter (n =
110, 64.3%) and hemodialysis catheters (n = 51, 29.8%), respectively. Ninety
eight femoral (57.3%), 48 jugular (28.1%) and 22 subclavian (12.9%) cath-
eters were placed. Hundred and seven of the catheters (62.6%) were used
only in intensive care unit, 30 (17.5%) in services after intensive care unit
and 34 catheters (19.9%) were placed for the usage in services. Catheter-
related infections were observed in 13 patients (7.6%). Noninfectious com-
plications were observed in 6 cases (3.5%) during or after insertion. Ninety
five catheters (55.6%) withdrew due to no more remaining requirement. As
catheter type, size and location had no risk for catheter related infections
(p> 0.05), increased time length for the usage of catheters showed a signifi-
cant increase in infection incidence (p <0.05). The frequency of infection of
catheters followed in services was significantly higher (p <0.05). Discussion:
The insertion and care of catheters by skilled persons reduce the complica-
tion rates.

Keywords
Children; Intravascular Catheter; Catheter Complications; Catheter Related
Infections
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Giris

Guntumiizde ¢ocuk yogun bakimlarin 6nemi ve sayisindaki arti-
sa paralel olarak yatan hasta sayisi ile hastaya yapilan girisim-
ler artmaktadir. Cocuklarda damar yolu bulma sorunlari, paren-
teral beslenme, kan drinlerinin verilmesi, ekstrakorporeal teda-
vilerin uygulanmasi, hemodinamik parametrelerin takibi ve kan
orneklemesinin yapilmasi gibi nedenler ile kateterizasyon islem-
leri daha sik olarak uygulanmaktadir. Birtakim 6n yargilardan
dolayr bazi merkezlerin kateter kullaniminda halen cekinceleri
vardir. Bu ¢ekincelerden en 6nemlisi de mortalite ve morbidite-
si yiiksek olan kateter iliskili enfeksiyonlardir. Ozellikle subklavi-
yan ve internal juguler kateterler yerlestirilmesi sirasinda pné-
motoraks, hemotoraks, tromboemboli gibi yasami tehdit edici
komplikasyonlar gelisebilmektedir. Bu calismanin amaci kateter
kullaniminin tecriibeli ellerde giivenilir oldugunu goéstermektir.

Gerec ve Yontem

istanbul Universitesi Cerrahpasa Tip Fakiiltesi Cocuk Yogun Ba-
kim Unitesi'nde Agustos 2014-Agustos 2015 tarihleri arasin-
da takilan tim kateterler geriye donik olarak incelendi ve has-
ta bilgileri toplandi. Kateter takilan hastalarin yas, cinsiyet, tani,
yogun bakim yatis ve cikis tarihleri, yogun bakimda kalis stre-
leri, kateter takilma endikasyonlari, takilma yeri ve kalis sire-
si, kateter takilma sirasinda ve sonrasinda gelisen komplikas-
yonlar, enfeksiyon oranlari, ireyen mikroorganizmalar, katete-
rin cekilme nedeni ve kateter enfeksiyonuna bagh &limler in-
celendi.

Hemodiyaliz ve santral venoz kateterizasyon (SVK) icin femo-
ral, internal juguler ve subklaviyan venler kullanildi. Arter kate-
terizasyonu icin femoral ve radyal arterler kullanildi. Kateter ta-
kilma 6ncesinde hastalara sedasyon ve analjezi uygulandi. Se-
dasyon ve analjezi icin midazolam, ketamin, remifentanil ve pro-
pofol tercih edildi. Lokal anestezik olarak da lidokain kullanildi.
Néromuskiiler blokér kullaniimadi. Hicbir hastaya cerrahi kate-
ter takilmadi. Tim kateterler tek bir uzman tarafindan takildi.
Kateter takildigi sirada aseptik teknik kullanildi. Girisim yeri
%10 povidon iyot ile steril edildikten sonra kurumasi beklen-
di. Tim viicudu 6rtecek sekilde tek kullamimlik steril 6rtii kulla-
nildi. islem sirasinda steril 6nliik, maske ve bone giyildi. Ultraso-
nografi (USG) kullaniimadi. Kateterler Seldinger teknigi ile takil-
di ve 2.0 keskin uclu ipek ile cilde sabitlendi. Uzeri ilk giin ste-
ril gazl bezle kapatildi. Ertesi giin pansuman yenilendi ve gtin-
Iik pansuman yapildi. Juguler ve subklaviyan kateterlerin takil-
ma islemi sonrasinda akciger grafisi cekildi. Kateter takilma is-
lemi sirasinda heparin kullanilmadi. islem sonrasinda kilit soliis-
yonu veya antibiyotikle kapatma uygulanmadi. Diyaliz kateterle-
ri disinda heparinli kapatma yapilmadi. Kateter giris yerine lokal
antibiyotik uygulanmadi. Kateter setleri lipid iceren sivilar kul-
laniliyorsa 24 saatte bir, digerleri ise 48 saatte bir degistirildi.
Sepsis klinigi ve laboratuvar bulgulari olan hastalardan kiltir
orneklemeleri yapildi. Kateterden ve periferden alinan kan kiil-
tlrlerinde ayni mikroorganizmanin tremesi kateter iliskili kan
akimi enfeksiyonu, kateterden alinanda tireme olup periferden
alinan kan kultirlerinde treme olmamasi kolonizasyon olarak
kabul edildi. Giris yerinde kizariklik, akinti ve 1si artisi olmasi lo-
kal enfeksiyon olarak degerlendirildi. Tim bu enfeksiyon durum-
larinda kateterler cekildi. Kateter kaynakli enfeksiyon, katetere
bagli komplikasyon ya da limende tikaniklik olmadikca kateter-

ler rutin olarak degistirilmedi. Kateter enfeksiyonu dustnulme-
dikge rutin olarak kateter ucu kiltiri gonderilmedi. Kateterlerin
hepsi steril kosullarda cocuk hekimi tarafindan cekildi.
istatistiksel analizde SPSS programi (15.0. siiriim, Chicago,
SPSS Inc.) kullanildi. Sayisal veriler ortalamaz+standart sapma,
kategorik veriler ise siklik (n) ve yiizde (%) ile belirtildi. Sayi-
sal verilerin degerlendirilmesinde normal dagilim gosteriyorsa
Student-t testi, normal dagilim goéstermiyorsa Mann-Whitney U
testi ve kategorik verilerin degerlendirilmesinde Ki-Kare testi
kullanildi. istatistiksel anlamlilik p degerinin 0,05’in alti olarak
kabul edildi.

Bulgular

Agustos 2014 ile Agustos 2015 tarihleri arasinda ¢ocuk yogun
bakim tnitesine yatirilan 105 hastaya 171 adet kateter yerles-
tirildi. Kateterlerin 78’i (%45,6) kiz, 93’0 (%54,4) erkek hasta-
ya takilmisti. Hastalarin yas dagilimlari 3 giin ile 228 ay arasin-
da olup ortalama kateter takilma yasi 4,45+5,48 yildi. Hasta-
larin tartilari 2,5 ile 110 kilogram arasinda idi. Kateterlerin 43
‘i (%25,1) metabolik hastalik tanisi ile yatirilan hastalara ta-
kildi (Hastalarin dagilimi ayrintili olarak Tablo I‘'de gosterilmis-
tir). Hastalarin 82’sinde (%48) basvuru aninda enfeksiyon var-
di. Takilma nedenlerinden en sik t¢ neden 77 kez (%45) damar
yolu bulunamamasi, 53 kez (%31) hemodiyaliz uygulanmasi ve
34 kez (%19,9) ilag ve sivi tedavisi idi. En sik kateter tipi ola-
rak hastalara 110 (%64,3) santral venoz kateter (SVK) ve 51
(%29,8) hemodiyaliz kateteri yerlestirildi. iki hastanin hemodi-
yalizi uygun boyda kateter olmadigi icin SVK ile yapildi. Kan uri-
ni aktarimi 124 kateter (%72,5) aracihgi ile yapildi. Hastala-
ra 98 (%57,3) femoral, 48 (%28,1) juguler ve 22 (%12,9) subk-
laviyan kateter yerlestirildi. Yiiz sekiz kateter (%63,2) acil sart-
larda takildi. En sik (n= 86, %50,3) kullanilan kateter 4 french
iki lumenli gecici kateter idi (Seldiflex 4F-2L, PU 8 cm, 1,3 mm).
Kateterlerin 107 tanesi (%62,6) sadece yogun bakim unitesin-
de izlendi. 30 kateter (%17,5) yogun bakimdan sonra serviste
kullanilmaya devam edildi. 34 kateter (%19,9) serviste kullanil-
mak Uzere takildi. Kateterlerin 95’i (%55,6) gereksinimin orta-
dan kalkmasi nedeniyle ¢ekildi. Yiiz on bes kateterin (%67,3) ka-
lis suresi 7 guin ve lzeri, ortalama kalis siresi 20,33+38,80 idi.
Hastalarin 6’sinda (%3,5) islem sirasinda ya da sonrasinda en-
feksiyon disi komplikasyon gozlendi. Bir hastada juguler ven ka-
teteri takilirken arter ponksiyonuna baglh transfiizyon gerekti-
ren hematom, bir hastada subklaviyan ven kateteri takilirken
pnémotoraks gelisti ve tiip torakostomi yapildi. Dért hastanin
femoral vende tromboz gelismesi nedeniyle kateterleri cekildi,
distik molekdl agirlikli heparin tedavisi uygulandi. Kateter takil-
ma sirasinda élen hastamiz olmadi.

Hastalarin 6’sinda (%3,5) kateter sepsisi, 4’inde (%2,3) lokal
enfeksiyon ve 3’tinde (%1,8) kolonizasyon saptandi. Bin kateter
giinline disen kateter enfeksiyon sayisi 3,38 olarak hesaplan-
di, bu sayi sadece yogun bakim Unitesinde izlenen hastalar icin
1,88 idi. Katetere bagli sepsisten iki hasta kaybedildi. Hastala-
rin ikisi de agir malniitre ve uzun sireli total parenteral beslen-
me alan hastalardi. Kateterler de uzun sireli beslenme icin ta-
kilmisti. Hastalarin birinde karbapenem direncli Klebsiella Pneu-
moniae, digerinde ise Enterobacter Cloacae tiremesi oldu. Kate-
ter iliskili enfeksiyonlarda treyen mikroorganizmalar Tablo II'de
gosterilmistir.
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Kateter tipi, boyu ve takildigi bolge karsilastirildiginda enfek-
siyon sikligi acisindan anlamli bir farkhlik bulunmadi (p>0,05).
Kateter takilma yasi ile enfeksiyon ya da komplikasyon gelisme
sikhgr arasinda anlaml fark bulunmadi (p>0,05). Basvuruda en-
feksiyon varligi ile kateter enfeksiyonu gelisme sikligI arasinda
anlamli bir iliski bulunmadi (p>0,05). Kateter kalis siiresi uzadik-
ca enfeksiyon sikliginin anlamh olarak arttigi gorildii (p=0,001).
Serviste takip edilen kateterlerde enfeksiyon sikhigi anlamli ola-
rak yiiksek saptandi (p=0,008).

Tartisma

Cocuk hastalarda damar ici kateter kullanimi kan érneklemesi-
nin yapilmasi, ilag ve sivi tedavisinin uygulanmasi, hemodina-
mik bulgularin takibi, ekstrakorporeal tedavilerin uygulanmasi
gibi pek cok amacla gerek yogun bakim tniteleri gerekse yatak-
Il servislerde giderek artan siklikta kullanilmaktadir1,2,3. Ayri-
ca kateter uygulamasi ile zor damar yolu bulmanin gerek sag-
Ik calisani gerekse ¢ocuk ve aile lizerinde yarattigi stres orta-
dan kalkmakta ve verilen saglik hizmetinin kalitesi artiriimakta-
dir. Teknik zorluklar ve isleme bagli komplikasyonlar gozlenebil-
se de deneyimli kisiler tarafindan takilan ve bakimi uygulanan
kateterlerde komplikasyonlarin azaldig vurgulanmakta ve kulla-
nim alanlar genisletilmektedir4,5.

En sik gorilen komplikasyonlar mekanik, enfeksiy6z ve trombo-
tik komplikasyonlar olarak gruplandirilabilir4,6. Bu komplikas-
yon oranlari gesitli girisimlerle, 6rnegin USG rehberliginde ka-
teter takilmasi, antibiyotik ile kapatma yapilmasi ya da fibrino-
litik kullanimi gibi, azaltilmaya calisiimaktadir. Bizim yogun ba-
kimimizda USG cihazi olmadigi icin klasik yontem ile kateteri-
zasyon uygulandi.

Mekanik problemler kateterde tikaniklik, kateterin kivrilmasi, ki-
riimasi, yirtilmasi ya da yanhslikla yerinden ¢ikmasidir ve nadi-
ren hayati tehdit edicidir. En ciddi problem oldukca nadir gortil-
se de kateterin kirilip parcasinin emboli atmasidir. Calismamiz-
da bir hastada transfiizyon gerektiren hematom ve bir hasta-
da pnémotoraks gelisti. Hastalarin acil midahalesi yapildiktan
sonra farkli bolgeye takilan kateterlerde problem yasanmadi.
Cocuklarda kateter iliskili enfeksiyonlar 1000 kateter giiniine
0,5 ile 2,8 araliginda bildirilmistir7. Enfeksiyonun 6nlenmesin-
de bircok yayinlanmis rehber bulunmaktadir8,9,10. Enfeksiyo-
nun belirlenmesinde periferden ve kateterden alinan kan 6rnegi
ve kateter ucu kiltirlerinin yapiimasi énem tasimaktadir. Boyle-
ce kateter kaynakli kan akimi enfeksiyonu tanisi konulabilmekte
ve kateterin ¢ekim karari verilebilmektedir. Bakteriyeminin ra-
porlanmasinda, 1000 kateter giiniine denk gelen kateter iligkili
enfeksiyon sayisinin hesaplanmasi ile enfeksiyon riskinin belir-
lenmesi 6nemlidir11. Mclaws ve ark.nin yaptigi calismada 1-5
giin arasinda kalan kateterlerin enfeksiyon siklig1 1000 kateter
giintine 2,1 iken 16-30 glin arasinda kalan kateterlerde 10,2'ye
yikseldigi gorilmistiir12. Ancak 2015’te yayinlanan Cochrane
analizinde 72-96 saatte bir kateterlerin diizenli degistirilmesi-
nin kateter iliskili komplikasyonlari azaltmadigi sonucuna ula-
silmis ve kateterlerin klinik olarak gereklilik halinde degistiril-
mesi onerilmistir13. Kateter kalis stiresinin 21 giinden uzun ol-
masi, parenteral beslenme icin kateter takilmasi, kronik meta-
bolik bozuklugun olmasi, yogun bakim nitesinde kalma ve tek-
rarlayan kateter uygulanmasi kateter iliskili enfeksiyonlar arti-
ran en 6nemli risk faktorlerindendir4,6,7,8. Calismamizda da ol-

dugu gibi eskiden sanilanin aksine kateter takilma yeri ile en-
feksiyon sikligi arasinda bir iliski bulunmamistir14. En sik sap-
tanan mikrobiyolojik etkenler gram pozitif koklardir (Koagtlaz
negatif stafilokok, Stafilokok Aureus). Gram negatif etkenler ve
mantarlar da sik gorilen enfeksiyon etkenleridir15. Enfeksiyo-
nun tedavisinde kateterler cekilmeli ve uygun sistemik antibiyo-
tikler uygulanmalidir. Yogun bakim tnitemizde rutin kateter de-
gisimi yapilmadi, antibiyotik ya da kilit soltisyonu ile kapatma
yapilmadi, ancak komplikasyon ya da tikaniklik gelismis ise ka-
teterler degistirildi. Ayrica Yogun bakimimizda HEPA (High Effi-
ciency Particulate Air) filtre bulunmamakta idi. Aseptik teknik-
le takilan kateterlerin ayni 6zenle bakimlari yapildi, giris yerleri
kontrol edildi. Gunlik pansumanlari degistirildi. Bin kateter gii-
niine disen kateter enfeksiyon sayisi 3,38 olarak hesaplandi, bu
sayl sadece yogun bakim unitesinde izlenen hastalar icin 1,88
bulundu. Serviste takip edilen kateterlerde enfeksiyon sikligi an-
lamli olarak yiiksek saptandi. Bu farkin bizce nedeni yogun ba-
kim hemsire ve personelinin kateter bakimi ile takibi konusunda
egitim almis olmasidir. Hastalarin 6’sinda (%3,5) kateter sep-
sisi, 4’inde (%2,3) lokal enfeksiyon ve 3’tinde (%1,8) kolonizas-
yon saptandi. Agir malniitre, uzun sureli total parenteral beslen-
me alan ve bu amacla santral venoz kateter yerlestirilen iki has-
ta katetere bagli sepsisten kaybedildi. Birinde karbapenem di-
rencli Klebsiella Pneumoniae, digerinde ise Enterobacter Cloa-
cae lUremesi oldu. Her iki hasta da kateterleri takildiktan son-
ra servise devredilmisti. Servis izlemi sirasinda septik soka gir-
meleri izerine yogun bakima alindilar. Enfeksiyon saptandigin-
da birinin kateteri 48.gtintinde subklaviyan, digeri ise 10. gliniin-
de femoral kateterdi. Kateter enfeksiyonu nedeniyle toplamda
8 hastanin (%4,7) kateteri ¢ekildi. Kalis stiresi uzadik¢a enfeksi-
yon sikliginin anlamli olarak arttigi gorildi. Kan drini verilme-
si ile kateter infeksiyonu arasinda da istatistiksel anlamli fark-
lihk bulunmadi. Zaten hastalarin biyiik cogunluguna kan triini
aktarimi yapilmisti.

Kateter kullaniminda en 6nemli cekincelerden biri de tromboz
gelisimidir. Risk faktorleri konjenital olarak tromboza yatkin-
lik olusturan hastaliklar, 6ncesinde bilinen kateterde tikaniklik
ve kateter iliskili enfeksiyonlarin varligidir. Trombozu 6ngérmek
ve 6nlemek amaciyla ¢ocukta ve ailede tromboz sorgulanma-
I, tromboz riskinin artiracak altta yatan hematolojik ve onkolo-
jik hastaliklar belirlenmelidir; ayrica damar boyutuna uygun ka-
teterler kullanilmali, kateterin kullanim siiresi g6z 6niinde tutul-
maldir. Duzenli antikoagtlan tedavi ile profilaksi 6nerilmemek-
tedir. Tromboz agisindan yiiksek riski olan ve kanama riski dii-
stk olan cocuklarda tromboprofilaksi yapilabilir16. Kateter ilis-
kili derin ven trombozu enfeksiyon, posttrombotik sendromlar
ve pulmoner emboliye neden olabilir. Bulgu vermeyebildiginden
ya da gec bulgu verebildiginden diizenli Doppler USG yapilmasi
ya da dustik molekil agirlikli heparin profilaksisi etkinligi acisin-
dan da bircok ¢alisma mevcuttur17,18. Ayrica bulgu vermeyen
trombiislerde tedavi trombdsin yeri, blyikligu, damar tikama
derecesi, hastanin mevcut koagtlasyon durumu gibi cok faktére
bagli olarak klinisyenin kararidir. Tedavide diistik molekil agir-
likl heparin giivenle kullanilabilir. Unitemizde sadece uzun siireli
femoral kateteri olan ya da ekstremite dolasimi bozulan hasta-
lardan doppler USG istedik. Dort hastada (%2,3) tromboz gelis-
ti, tromboz gelisen tim kateterler femoral vende yerlesimli idi.
Hastalarin kateterleri cekilip diisiik molekdl agirlikli heparin te-
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davisi uygulandiktan sonra problem yasanmadi.

Ozetle; bu calismada ¢ocuk yas grubunda damar ici kateter kul-
lanimi ve bakiminin deneyimli ekip tarafindan uygulanmasinin
komplikasyonlari azaltacagini son bir yillik deneyimimiz ile gos-
termek istedik. Bununla birlikte cocuk hastalarda bu gériistimii-
ze destek olacak daha kapsamli ileriye doniik calismalara ihti-
yag vardir.

Cikar Cakismasi ve Finansman Beyani
Bu calismada cikar cakismasi ve finansman destek alindigi be-
yan edilmemistir.
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Ozet

Amag: Bu calismada 2011-2014 yillari arasinda cesitli klinik 6rneklerden izo-
le edilen S.aureus suslarinin antibiyotik duyarliliklarinin belirlenmesi ve yillar
icerisindeki degisiminin incelenmesi amaclanmistir. Gereg ve Yontem: Sus-
larin identifikasyonu ve antibiyotik duyarlilik testleri Vitek 2 compact oto-
matize sistemi (bioMérieux, Fransa) ile yapiimistir. Vankomisine ve teikop-
lanine orta duyarh bulunan suslar E-test yontemiyle test edilmistir. Bulgular:
S.aureus suglarl (n=1442) en sik yara, idrar ve kan 6rneklerinden izole edil-
mistir. Yatan hastalardan MRSA izole edilme oranlarinin ayaktan hastalara
gore anlaml 6lciide yiiksek oldugu saptanmistir. Tim suglar vankomisin, te-
ikoplanin, linezolid ve tigesikline duyarli bulunmustur. MRSA suslarinin top-
lam dort yillik eritromisin, klindamisin, siprofloksasin, moksifloksasin, genta-
misin, ko-trimoksazol, fusidik asit direng oranlari metisiline duyarl S.aureus
(MSSA) suslarina gore istatistiksel olarak anlaml derecede yiiksek bulunmus-
tur. MSSA suslarinin antibiyotik direnc oranlarinda yillar icinde istatistiksel
olarak anlamli bir degisiklik saptanmazken, MRSA suslarinda yillar icinde erit-
romisin, klindamisin, siprofloksasin, moksifloksasin ve gentamisin direncin-
de anlaml bir azalma saptanmistir. Tartisma: Glikopeptidler, linezolid ve ti-
gesiklin S.aureus suslarina karsi en etkili antibiyotikler olarak saptanmistir.
infeksiyonlarin kontrolii ve direnc gelisiminin énlenebilmesi icin etkin stirve-
yans calismalariyla antimikrobiyal direng profillerinin tespit edilmesi ve yillar
icinde ortaya ¢ikan degisikliklerin izlenmesinin gerekli oldugu dustintlmustdir.

Anahtar Kelimeler
Staphylococcus aureus; Antibiyotik Direnci; MRSA; MSSA

Abstract

Aim: The aim of this study was to determine the antibiotic susceptibilities of
S.aureus strains isolated from various clinical specimens between the years
2011-2014 and to investigate the changes of these susceptibilities over the
years. Material and Method: Identification and antibiotic susceptibility test-
ing of the strains were performed by Vitek 2 compact automated system
(bioMérieux, France). The strains found to be intermediate susceptible to van-
comycin and teicoplanin were also tested by E-test method. Results: S.aureus
strains (n=1442) were most commonly isolated from wound, urine and blood
samples. The isolation rates of methicillin-resistant S.aureus (MRSA) in hos-
pitalized patients were significantly higher than the isolation rates of MRSA
in outpatients. All strains were susceptible to vancomycin, teicoplanin, line-
zolid and tigecycline. The total of four years resistance rates of MRSA strains
to erythromycin, clindamycin, ciprofloxacin, moxifloxacin, gentamicin, co-tri-
moxazole, fusidic acid were significantly higher than the resistance rates of
methicillin-sensitive S.aureus (MSSA). The changes in the rates of antibiotic
resistance were not statistically significant in MSSA strains over the years,
and statistically significant decrease was found in erythromycin, clindamy-
cin, ciprofloxacin, moxifloxacin and gentamicin resistance in MRSA strains.
Discussion: Glycopeptides, linezolid and tigecycline were the most effective
antibiotics against S.aureus strains. It was considered as necessary to detect
antimicrobial resistance profiles by effective surveillance studies and monitor
the changes occurred over the years in order to prevent the development of
resistance and control of infections.
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Giris

Staphylococcus aureus, morbidite ve mortalitesi yilksek toplum
ve hastane kaynakli infeksiyonlara yol acabilen énemli bir pato-
jendir. Basta deri ve yumusak doku infeksiyonlari olmak tizere
osteomyelit, septik artrit, pnémoni, endokardit ve bakteriyemiye
neden olan S. aureus, hastane infeksiyonu etkenleri arasinda ilk
siralarda yer almaktadir [1-3]. Ozellikle metisiline direncli sus-
larin neden oldugu infeksiyonlarin tedavisinde biyiik sorunlar
yasanmaktadir. Metisiline direncli S.aureus (MRSA) suslari tim
beta laktam grubu antibiyotiklere direncli olmakla birlikte mak-
rolidler, linkozamidler, kinolonlar ve aminoglikozidlere de direnc
gosterebilmektedir [3,4]. MRSAya bagli infeksiyonlarin tedavi-
sinde glikopeptid grubu antibiyotiklerin 6zellikle de vankomisi-
nin sik kullanimi sonucunda; vankomisine orta diizeyde duyarli
(VISA), heterojen orta diizeyde duyarli (hVISA) ve direncli (VRSA)
suslarinin ortaya ciktigi bildirilmektedir. Son yillarda artis gos-
teren bu coklu antibiyotik direnci, ciddi MRSA enfeksiyonlarin-
da antimikrobiyal tedavi seceneklerini kisitlayabilecek boyutla-
ra ulasmistir [1,2].

Antibiyotik direnc profillerinin diizenli olarak izlenmesi, ampi-
rik tedavide secilecek ilaglarin belirlenmesi ve direnc gelisimi-
nin 6nlenebilmesi acisindan énemlidir. Bu retrospektif calisma-
da hastanemizde dort yillik siire icinde gesitli klinik 6rneklerden
izole edilen S.aureus suslarinin antibiyotik duyarhlklarinin be-
lirlenmesi ve yillar icerisindeki degisiminin incelenmesi amag-
lanmistir.

Gerec ve Yontem

Ocak 2011-Aralik 2014 tarihleri arasinda cesitli klinik 6rnekler-
den izole edilen 1442 S.aureus susu calismaya alinmistir. Ayak-
tan ve yatan hastalardan alinan érnekler kanli, Eosine Methyle-
ne Blue (EMB) ve cikolata agar besiyerlerine ekilmis, kan kiilttir-
leri BacT/Alert 3D (bioMérieux, Fransa) otomatize kan kultiri
sisteminde degerlendirilmistir. izole edilen suslar konvansiyonel
yontemlerin (koloni morfolojisi, gram boyama, katalaz, lam ve
tlpte koagiilaz, sefoksitin tarama testi) yanisira Vitek 2 com-
pact (bioMérieux, Fransa) otomatize sistemi ile tir diizeyinde
tanimlanmistir. Suslarin antibiyotiklere karsi duyarhliklar Cli-
nical Laboratory Standards Institute (CLSI) ve tretici firmanin
onerileri dogrultusunda Vitek 2 compact otomatize sistemi ile
arastinlmistir. CLSI onayli standart sinir degeri olmayan fusi-
dik asit ve tigesiklin icin European Committee on Antimicrobial
Susceptibility Testing (EUCAST) kriterlerine gére minimum inhi-
bitér konsantrasyon (MIK) degeri sirasiyla <1 pg/ml ve <0.5 pg/
ml olanlar duyarli olarak degerlendirilmistir. Vankomisine ve te-
ikoplanine orta duyarl bulunan suslar E-test (bioMérieux, Fran-
sa) yontemiyle de test edilmistir. Kontrol susu olarak S.aureus
ATTC 25923 standart susu kullanilmistir. Tekrarlayan tremeler-
de, ayni hastaya ait tek 6rnek calismaya dahil edilmistir. Orta
duyarli olarak saptanan suslar direncli olarak kabul edilmistir.
Calismamiza ait veriler retrospektif olarak elde edilmis ve in-
celenmistir. Antibiyotik duyarhhklarinin istatistiksel olarak kar-
silastirimasinda ki-kare ve Fisher’s exact testi kullanilmistir.
p<0.05 degeri anlamli olarak kabul edilmistir.

Bulgular
Dért yillik siire icinde izole edilen 1442 S.aureus susunun 1303’u
metisiline duyarli, 139’u metisiline direncli olarak belirlenmistir.

Metisiline duyarli S.aureus (MSSA) ve MRSA suslarinin 6rnekle-
re gore dagilimi Tablo 1’de gosterilmistir. S.aureus suslarinin si-
rasiyla en sik yara (%43.4), idrar (%26.4) ve kan (%22.7) érnek-
lerinden izole edildigi gorulmistir.

Ayaktan ve yatan hastalarda MSSA ve MRSA suslarinin yilla-
ra gore dagilimi Tablo 2'de gosterilmistir. MSSA suslarinin
(n=1303) en sik ayaktan hastalardan (n=713), MRSA suslarinin
(n=139) ise en sik yatan hastalardan (n=104) izole edildigi go-
ralmustir. Yatan hasta érneklerinden MRSA izole edilme ora-

Tablo 1. MSSA ve MRSA suslarinin érneklere gére dagilimi [n (%)]

Ornek MSSA MRSA Toplam
Yara 548 (42.1) 78 (56.1) 626 (43.4)
idrar 367 (28.2) 14 (10.1) 381 (26.4)
Kan 295 (22.6) 33 (23.8) 328(22.7)
Trakeal aspirat 39 (3.0 10(7.2) 49 (3.4)
Balgam 19 (1.5) 1(0.7) 20 (1.4)
Kulak 16 (1.2) - 16 (1.1)
Vajen 6 (0.5) - 6 (0.4)
BOS 4(0.3) - 4(0.3)
Konjonktiva 4 (0.3) - 4 (0.3)
Bogaz 3(0.2) 2(1.4) 5 (0.4)
Kateter 2 (0.1) 1(0.7) 3(0.2)
Toplam 1303 (100) 139 (100) 1442 (100)

Tablo 2. Ayaktan ve yatan hastalarda MSSA ve MRSA suslarinin yillara gore da-
gilimi [n (%)].

Yillar Ayaktan Yatan

MSSA MRSA MSSA MRSA
2011 184 (94.8) 10(5.2) 137 (82.0) 30 (18.0)
2012 179 (95.2) 9 (4.8) 154 (82.8) 32(17.2)
2013 196 (97.0) 6 (3.0 146 (87.4) 21(12.6)
2014 154 (93.9) 10 (6.1) 153 (87.9) 21(12.1)
2011-2014 713 (95.3) 35 (4.7) 590 (85.0) 104 (15.0)

ninin ayaktan hasta érneklerine gére anlamh dlctide yiiksek ol-
dugu saptanmistir (p=0.000). Ayaktan hastalarda MRSA susu
izolasyon oranlari 2011, 2012, 2013, 2014 yillarinda sirasiy-
la %5.2, %4.8, %3.0, %6.1 olarak saptanmis olup yillar icindeki
degisiklikler istatistiksel olarak anlamli bulunmamistir (p>0.05).
Yatan hastalarda ise MRSA susu izolasyon oranlari 2011, 2012,
2013, 2014 yillarinda sirasiyla %18.0, %17.2, %12.6, %12.1
olarak saptanmistir. Yatan hastalarda yillar icinde MRSA susu
izolasyon oranlarinda bir azalmanin oldugu gériilmesine rag-
men fark istatistiksel olarak anlaml bulunmamistir (p>0.05).

MSSA ve MRSA suslariin yillara gére antibiyotik direng oranla-
ri Tablo 3 ve 4’te gosterilmistir. Vitek 2 compact otomatize sis-
teminde vankomisine orta duyarli bulunan 6 MRSA susu ve tei-
koplanine orta duyarli bulunan 9 MRSA susu E-test yontemi ile
vankomisine ve teikoplanine duyarli olarak saptanmistir. MSSA
suslarinin antibiyotik direng oranlarinda yillar icinde istatistik-
sel olarak anlamh bir degisiklik saptanmazken, MRSA suslarin-
da yillar icinde eritromisin, klindamisin, siprofloksasin, moksif-
loksasin ve gentamisin direncinde istatistiksel olarak anlam-
Il bir azalma saptanmistir (Tablo 3,4). MRSA suslarinin toplam
dort yillik eritromisin, klindamisin, siprofloksasin, moksifloksa-
sin, gentamisin, ko-trimoksazol, fusidik asit diren¢ oranlarinin
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MSSA suslarinin direng oranlarina goére istatistiksel olarak an-
lamli derecede yiiksek oldugu gorilmustir (timd icin p=0.000).

Tablo 3. MSSA suslarinin yillara gére antibiyotik direng oranlari (%)

<
Antibiyotikler = o g 5 28 3
—m N M n Ia - - oy
RE Q& RE&E R& Re 1
Penisilin 88.7 86.8 81.5 83.6 85.1 0.062
Eritromisin 153 13.8 184 12.7 15.1 0.355
Klindamisin 12.8 11.5 135 10.2 12.0 0.307
Siprofloksasin 5.7 6.9 7.6 4.2 6.2 0.412
Moksifloksasin 1.9 24 2.7 1.6 22 0.818
Gentamisin 3.1 2.7 26 2.0 2.6 0.359
Ko-trimoksazol 34 4.5 4.7 26 39 0.563
Fusidik asit 59 4.5 3.6 29 42 0.070
Tigesiklin 0 0 0 0 0
Vankomisin 0 0 0 0 0
Teikoplanin 0 0 0 0 0
Linezolid 0 0 0 0 0
Tablo 4. MRSA suslarinin yillara gére antibiyotik direng oranlari (%)
Y
Antibiyotikler 5 = = = 8 ?ﬁ )‘G:JD
=y 2y 2q X o %
RE RE& RE&E R& R:& 1
Eritromisin 57.5 50.0 44.4 323 471 0.034
Klindamisin 541 47.5 37.0 30.0 432 0.037
Siprofloksasin 63.2 51.2 44.4 35.5 49.6 0.030
Moksifloksasin 55.0 487 36.0 29.0 438 0.029
Gentamisin 57.9 475 40.7 31.0 455 0.029
Ko-trimoksazol 12.8 14.6 23.1 17.9 16.4 0.568
Fusidik asit 10.5 125 7.7 6.7 9.8 0.577
Tigesiklin 0 0 0 0 0 -
Vankomisin 0 0 0 0 0 -
Teikoplanin 0 0 0 0 0 -
Linezolid 0 0 0 0 0 -
Tartisma

S.aureus suslarinda metisilin direnci, ilk kez 1961 yilinda ta-
nimlandiktan sonra giderek yayginlasarak tiim diinyada 6nem-
li bir sorun haline gelmistir [2,3]. MRSA goriilme sikhg lkeler,
bolgeler, hastaneler ve hatta ayni hastanenin servisleri arasin-
da degiskenlik gosterebilmektedir. Avrupa’da 2002-2008 yilla-
ri arasinda yapilan siirveyans calismasinin verilerine gore lke-
ler arasi MRSA oranlari %5-100 arasinda degismektedir. Eu-
ropean Antimicrobial Resistance Surveillance System (EARSS)
tarafindan yiritilen bu calismada MRSA oranlari Kuzey Avru-
pa ulkelerinde ve Hollanda'da %S5’in altinda saptanirken ara-
larinda Tiirkiye'nin de bulundugu Balkan tlkelerinde, italya ve
ispanya gibi Giiney Avrupa ilkelerinde, ingiltere ve irlanda’da
%25 ve lizerinde tespit edilmistir. Malta ve Portekiz'de ise bu
oranin %50’lere ulastigl gorilmistir [5]. Bununla birlikte ayni
sirveyans calismasinin 2002-2009 verilerinin degerlendirildigi
EARS-net raporunda Almanya, Fransa, Belcika, Avusturya, ingil-
tere ve irlanda'da saptanan MRSA oranlarinin yillar icinde azal-
digi bildirilmistir [6]. Dinyanin diger farkli bolgelerinde yapilan

cok merkezli calismalarda; Gales ve ark. [7] Brezilya'da MRSA
oranini %31, Janagihara ve ark. [8] Japonya'da %50.5, Tillotson
ve ark. [9] ABD’de %57 olarak saptamislardir.

Ulkemizde de cesitli hastanelerde yapilan ¢alismalarda %10.9-
76.7 araliginda farklh MRSA oranlarinin bildirildigi gorilmekte-
dir [10-18]. Giilmez ve Giir [13], 2000-2011 yillari arasi ¢ocuk
hastalarin kan kiiltirlerinden izole ettikleri S.aureus suglarinda
metisilin direncinin yillar icinde azaldigini ve 2011 yilinda ora-
nin % O oldugu bildirmiglerdir. Cetinkol ve arkadaslarinin [14]
yaptigi calismada, kan kiltiirlerinden izole edilen S.aureus sus-
larinda metisiline direncin yillar icinde azaldigi ve 2008 yilinda
% 35.1 iken bu oranin 2012 yilinda % 18.5%e dustiigl belirlen-
mistir. Calismamizda da benzer sekilde yatan hastalarda meti-
silin direng oranlari 2011, 2012, 2013 ve 2014 yillarinda gide-
rek azalan oranlarda sirasiyla %18.0, %17.2, %12.6, %12.1 ola-
rak bulunmustur. Ancak yillar icinde gozlenen bu direng azal-
masi istatistiksel olarak anlamli bulunmamistir. Toplum kaynak-
I MRSA infeksiyonlari, hastane kaynakli MRSA infeksiyonlarina
gore daha az siklikla gorilmektedir. Son yillarda ABD’de toplum
kaynakli MRSA infeksiyonlarinin sikhginda ciddi artislar gordlir-
ken Avrupa’da halen diisiik oranlarda seyretmektedir. Uzun sii-
reli hospitalizasyon, ileri yas, altta yatan ciddi hastalklar, ma-
lignansi, énceden antibiyotik kullanimi ve en 6nemlisi uygula-
nan invaziv islemler bu bakterilerle gelisen hastane infeksiyon-
lari icin bagslica risk faktérleridir [1,3,11]. Literatiir bilgileriyle
uyumlu olarak calismamizda yatan hastalardan MRSA izolasyon
oraninin, ayaktan hastalardaki izolasyon oranina gore istatistik-
sel olarak anlamli élciide yiiksek oldugu gorulmistr.

Metisilin direncinin yayginlasmasiyla birlikte MRSA suslarinin
neden oldugu ciddi infeksiyonlarin tedavisinde vankomisinin
siklikla kullanilmaya baslanmasi, vankomisine duyarliligi azal-
mis suslarin ortaya cikmasina neden olmustur. ilk VISA susu
1996 yilinda Japonya'da, vankomisine direncli ilk S.aureus susu
ise 2002 yilinda ABD'de tamimlanmistir [1-3]. Ulkemizde yapi-
lan cesitli calismalarda S.aureus suslarinda vankomisin direnci-
ne rastlanmamistir [10-12,15,19-23]. FDA tarafindan 2000 yi-
linda kullanim onayi alan linezolid, metisiline direncli suslarda
glikopeptidlere alternatif antimikrobiyal ajan olarak goértilmek-
tedir. S.aureus suslarinda linezolid direncine ¢ok nadir rastlan-
maktadir. ilk kez 2001 yilinda yayinlanan linezolid direncinden
bu yana yapilan cesitli calismalarda linezolid direnci <%0.1 ola-
rak bulunmustur [3,4,7-9,20,21,23]. Calismamizda izole ettigi-
miz S.aureus suslarinda glikopeptidlere ve linezolide direng sap-
tanmamistir.

Beta-laktam grubu antibiyotiklere karsi gorilen direnc ve peni-
silin allerjisi nedeniyle &zellikle toplum kékenli S.aureus infek-
siyonlarinin tedavisinde siklikla makrolid ve linkozamid grubu
antibiyotikler kullanilmaktadir [18,22]. Ulkemizde ve yurt digin-
da yapilan calismalarda MSSA suslarinda eritromisin ve klinda-
misin direnci sirasiyla %6.4-25.5 ve %1.7-10, MRSA suglarinda
ise daha yuksek olmak uzere sirasiyla %56-99 ve %10.1-87.9
arasinda degismektedir [4,7,8,10,12,15,18,19]. Calismamiz-
da MSSA suslarinda toplam doért yillik eritromisin ve klindami-
sin direnci sirasiyla %15.1 ve %12.0 olarak bulunmus olup yillar
icinde istatistiksel olarak anlaml bir degisiklik saptanmamustir.
MRSA suslarinda ise dért yillik eritromisin ve klindamisin direnci
sirasiyla %47.1 ve %43.2 olarak bulunmus olup yillar icinde ista-
tistiksel olarak anlamli bir azalma saptanmistir.
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S.aureus suslarinda metisilin direnci ile kinolon direnci arasinda
dogrudan bir iliski oldugu bilinmektedir [17,22]. Calismamizda
MRSA suslarinda kinolon direncinin MSSA suslarina gére daha
yiiksek oldugu ve MRSA suslarinda yillar icinde istatistiksel ola-
rak anlaml bir azalmanin oldugu gériilmistir (Tablo 3, 4). Mok-
sifloksasinin, MSSA suslarina siprofloksasine gore daha etkili
oldugu bircok calismada saptanmistir [8,17,18]. Calismamizda
da benzer sekilde MSSAda toplam dort yillik siprofloksasin di-
renci (%6.2) moksifloksasin direncinden (%?2.2) daha yiiksek bu-
lunmustur. MSSA infeksiyonlarinin tedavisinde, antibiyotik du-
yarhlik testlerinin sonucglar da g6z éniinde bulundurularak kino-
lonlar alternatif bir ilag grubu olarak degerlendirilebilir.
Ulkemizde ve yurt disinda yapilan calismalarda gentamisin di-
renci MSSA suslarinda %0.4-8.2, MRSA suslarinda %41.3-90.2
arasinda bildirilmektedir [4,8-12,15,18-20]. Calismamizda top-
lam dort yillik gentamisin direnci MSSA ve MRSA suslarinda si-
rasiyla %2.6 ve %45.5 olarak bulunmustur. MRSA'da gentamisin
direncinin daha yiiksek oldugu ve yillar icinde istatistiksel ola-
rak anlamli derecede azaldigI saptanmistir. Calismamizin bulgu-
larina benzer sekilde, Holmes ve ark. [24] 1999-2006 yillar ara-
sinda MRSA suslarinda gentamisin ile birlikte siprofloksasin ve
klindamisin direnclerinin, Sipahi ve ark. [16] 2001-2005 yillari
arasinda S.aureus suslarinda metisilin, eritromisin, klindamisin,
levofloksasin ve gentamisin direnclerinin istatistiksel olarak an-
laml sekilde azaldigini bildirmiglerdir.

Ko-trimoksazol, yasamsal risk tasimayan stafilokok infeksi-
yonlarinin tedavisinde kullanilmasi 6nerilen bir antibiyotik-
tir [25]. Calismamizda dort yillik ko-trimoksazol direnci MSSA
suslarinda %3.9, MRSA suslarinda %16.4 olarak bulunmus-
tur. Ulkemizde ve yurt disinda yapilan calismalarda S.aureus
suslarinda ko-trimoksazol direnci %0-74 araliginda bildiril-
mistir [4,7,9,10,12,15,18,19,22,24]. Toplum kokenli ve komp-
like olmayan S.aureus infeksiyonlarinin ampirik tedavisinde ko-
trimoksazol alternatif bir antibiyotik olarak diisintilebilir.
Fusidik asit bakteriyemi, endokardit, osteomyelit olgularinin te-
davisinde tercih edilmeyen ancak komplike olmayan ve oral yol-
la tedavi edilebilecek S.aureus infeksiyonlarda siklikla kullanilan
bir antimikrobiyal ajandir [25]. Ulkemizde yapilan ¢alismalarda,
fusidik asit direncini Eksi ve ark. [11] MSSAda %?2.4, MRSAda
%9.2, Yaman ve ark. [19] MSSAda %4, MRSAda %6, Yildiz ve
ark. [20] MRSAda %8.1 olarak bildirmislerdir. izole ettigimiz
MSSA ve MRSA suslarinda toplam dért yillik fusidik asit diren-
ci sirasiyla %4.2 ve %9.8 olarak bulunmus olup yillar icinde is-
tatistiksel olarak anlamli bir degisiklik saptanmamustir. Fusidik
asit, antibiyotik duyarllik testlerinin sonuclarina gére komplike
olmayan MSSA ve MRSA infeksiyonlarinin tedavisinde kullanila-
bilecek alternatif bir antibiyotik olarak degerlendirilebilir.
Ulkemizde 2008 yilinda kullanima girmis olan tigesiklinin MRSA
suslarinin neden oldugu komplike deri ve yumusak doku infeksi-
yonlarinin tedavisinde etkin bir sekilde kullanilabilecegi bildiril-
mistir [3,21,25]. Son zamanlarda yapilan ¢alismalarda tigesik-
line karsi direnc bildiriimeye baslanmistir. Oksiiz ve ark. [21] ti-
gesiklin direncini %2, Cesur ve ark. [23] %3 olarak bildirmisler-
dir. Calismamizda S.aureus suslarinda tigesiklin direnci saptan-
mamistir. Tigesiklin, MSSA ve MRSA suslarina karsi glikopeptid-
ler ve linezolidden sonra en etkili antibiyotik olarak bulunmustur.
Sonug olarak, 2011-2014 yillari arasinda cesitli klinik 6rnekler-
den izole ettigimiz S.aureus suslarinda glikopeptid, linezolid ve

tigesiklin direncine rastlanmamis olup MRSA suslarinda yillar
icinde eritromisin, klindamisin, kinolon ve gentamisin direncin-
de azalmanin oldugu gériilmiistiir. infeksiyonlarin kontroli ve di-
reng gelisiminin énlenebilmesi icin tim merkezlerin etkin siirve-
yans calismalariyla antimikrobiyal direnc profillerini tespit et-
meleri, yillar icinde ortaya ¢ikan degisiklikleri izlemeleri ve buna
gore antibiyotiklerin tercih edilmesi gerektigi diistinilmustr.
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Ozet

Amag: Bu calismanin amaci ankilozan spondilitli hastalarda ayak dizabilitesi
ve iliskili faktorleri klinik ve ultrasonografik olarak degerlendirmektir. Gereg
ve Yontem: Calismaya modifiye New York kriterlerine gére ankilozan spondi-
lit (AS) tanisi konulan 40 hasta ve 30 saglkh kontrol alindi. Hastalik aktivite-
si (BASDAI) ve fonksiyonel durumun (BASFI) yani sira Ayak Fonksiyon indeksi
(AFI) ile ayak fonksiyonlari, Ankylosing Spondylitis Quality of Life (ASQoL) an-
keti ile yasam kalitesi degerlendirildi. Her iki grupta ultrason ile plantar fas-
ya (PF) ve asil tendon (AT) kalinliklari, ekojenite degisiklikleri, kemik erozyon-
lari, entezofit ve bursit varligi degerlendirildi. Bulgular: Hastalarin yas orta-
lamasi 39,9+10,4 yil, hastalik stiresi medyan 48 (1-288) ay idi. Onalti (%40)
hastada ayak agrisi mevcuttu. Onii¢ (% 32,5) hastada klinik entezit bulgulari
saptandi. Otuz (% 75) hastada ultrasonografik incelemede en az bir patolo-
jik bulgu gozlendi. AS’li grubun ortalama AFi skoru kontrol grubuna gére yiik-
sekti (p<0,001). Hasta grubunda ortalama PF ve AT kalinliklarinin fazla oldu-
gu saptand: (Sirasiyla p<0,05, p<0,001). Hastalarin AFi skorlari ile BASDAI,
ASQoL ve BASFI skorlari arasinda anlamli pozitif iliski oldugu gordldu (Tum p
degerleri<0,001). Tartisma: AS’li hastalarda ayak tutulumu 6nemli bir dizabi-
lite nedenidir. Ayak dizabilitesi aktif hastalik ile iliskili olup, yasam kalitesin-
de azalmaya yol agmaktadir.

Anahtar Kelimeler
Ankilozan Spondilit, Ayak Dizabilitesi, Entezit, Yasam Kalitesi

Bu calisma 11. Tiirk Romatoloji Sempozyumu’nda poster olarak sunulmustur.

Abstract

Aim: The objective of this study was to perform a clinical and ultrasono-
graphic assessment of foot disability and related factors among patients
with ankylosing spondylitis. Material and Method: The study enrolled 40 pa-
tients diagnosed with ankylosing spondylitis (AS) according to the modified
New York criteria and 30 matched healthy controls. In addition to the as-
sessments for Disease activity (BASDAI) and functional status (BASFI), foot
functioning was evaluated using the Foot Function Index (FFI) and quality
of life using the Ankylosing Spondylitis Quality of Life (ASQoL) question-
naire. Thickness of plantar fascia (PF) and Achilles tendon (AT), changes in
echogenicity and presence of bone erosions, entesophytes and bursitis were
examined using ultrasound. Results: The mean age of patients was 39.9 +
10.4 years and median disease duration was 48 (1-288) months. Sixteen
patients (40%) had foot pain. Thirteen patients (32.5%) had clinical evidence
for enthesitis. Thirty patients (75%) showed at least one pathological find-
ing at ultrasonographic examination. Mean FF| score was higher in the AS
group versus control group (p<0.001). Mean PF and AT thickness values were
found to be greater in the patient group (p<0.05 and p<0.001, respectively).
A significant positive correlation was found between FFI scores and BASDAI,
ASQoL and BASFI scores among patients (all p values<0.001). Discussion:
Foot involvement is a major cause of disability in AS patients. Foot disability
is associated with active disease and results in reduced quality of life.
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Giris

Ankilozan spondilit spinal, articular ve entesal tutulumlar nedeni
ile mobilite azalmasi ve fonksiyonel kayiplara yol acan enflama-
tuar bir hastaliktir. Ankilozan spondilit (AS) seyrinde entezisler
enflamatuar siirecin en fazla etkiledigi bolgelerdendir. Entezit;
ligament, tendon ve eklem kapsiillerinin kemige yapisma yerle-
rindeki enflamasyon olarak tanimlanmaktadir. Periferik entezit
tanisi siklikla lokalize agr, sislik ve hassasiyet gibi klinik bulgu-
lar ile konulmaktadir. Ancak olgularin biyiik kisminin asempto-
matik olmasi nedeni ile entezit tanisinda fizik muayenenin ye-
tersiz kalabildigi gosterilmistir [1, 2].

Non-invazif, ucuz ve hizli bir yontem olan ultrason (US) ente-
zit tanisinda manyetik rezonans goriintiileme (MRG) ile karsi-
lastinlabilir diizeydeki basarisi ile son yillarda 6n plana ¢ikmis-
tir [3]. Erozyonlar, tendon kalinlasmasi, tendonun fibriler yapisi-
nin bozulmasi, ekojenite degisiklikleri, lokal kalsifikasyonlar ve
entezofit’ler gibi yapisal ve enflamatuar lezyonlar géstermede
ultrason ¢ok duyarl bir yontemdir [4]. Gelistirilen skorlama sis-
temleri sayesinde ultrason entezitlerin semikantitatif olarak de-
gerlendirilmesine de imkan saglamaktadir [1].

Asil tendonu ve plantar fasyanin kemige yapisma yerleri spondi-
loartropatilerde (SpA) en sik etkilenen entezis bélgelerindendir
[5, 6]. Bu lezyonlara bagli gelisebilecek topuk agrisi tani kriter-
leri arasinda da yer almaktadir. AS’li hastalarda entezitlere bag-
Il olarak yasam kalitesinin azaldigi bilinmektedir [7, 8]. Ancak
AS’in 6nde gelen klinik problemlerinden olan enflamatuar ayak
lezyonlarinin yol actigi ayak dizabilitesi ve bunun yasam kalitesi
lizerine etkileri incelenmemistir.

Bu calismada ankilozan spondilitli hastalarda ayak dizabilitesi-
ni, dizabilite dizeyini etkileyen faktorleri ve yasam kalitesi ile
fonksiyonel kapasite lizerine etkilerini arastirmayi amacladik.

Gerec ve Yontem

Calismaya fizik tedavi ve rehabilitasyon polikliniklerimizde ta-
kip ve tedavi edilmekte olan 40 ankilozan spondilitli hasta alin-
di. AS tanisi 1984 modifiye New York tani kriterlerine gére ko-
nuldu. Eklem ve yumusak dokuya yonelik cerrahi operasyon ge-
ciren hastalar, ayaktaki entezitler veya eklemlere kortikostero-
id enjeksiyonu yapilmis olan hastalar, ayak fonksiyonlarini etki-
leyebilecek pes planus, pes cavus gibi primer ayak problemle-
ri olan hastalar ile nérolojik, metabolik, agir kardiyak, pulmoner
ve malign hastaligi olanlar calisma disinda birakildi. Viicut kit-
le indeksi (VKIi), yas ve cinsiyetin tendon kalinliklarini etkiledigi
bilinmektedir [9]. Bu nedenle kontrol grubu icin yas, cinsiyet ve
VKI olarak eglestirilmis, primer ayak problemi olmayan 30 sag-
likli kisi alindi. Calisma hastanemizin lokal etik kurulunun ona-
yi ile yapildi. Hasta ve kontrol grubundaki katilimcilarin calisma
oncesinde yazili onamlari alindi.

Klinik degerlendirmeler: Hastalarin lomber lateral fleksiyon,
tragus-duvar mesafesi, modifiye Schober testi, servikal rotas-
yon ve intermalleoler mesafe 6lctimleri yapildi. Bu él¢timler kul-
lanilarak ASAS tarafindan énerilen basamakli tanimlama yon-
temi ile Bath Ankylosing Spondylitis Metrology Index (BASMI)
skorlari hesaplandi [10]. Hastalik aktivitesini degerlendirmek
icin Bath Ankylosing Spondylitis Disease Activity Index (BAS-
DAI) [11] ile C-reaktif protein (CRP) ve eritrosit sedimantasyon
hizi (ESR) degerleri kullanildi. Bath Ankylosing Spondylitis Func-
tional Index (BASFI) ile hastalarin fonksiyonel kapasiteleri de-

gerlendirildi [12]. Hastalarin yasam kalitelerinin degerlendiril-
mesi icin Ankylosing Spondylitis Quality of Life (ASQoL) anketi
Turkce versiyonu kullanildi [13].

Hasta ve kontrol gruplarinda ayak fonksiyonlari Ayak Fonksiyon
indeksi (AFi) ile degerlendirildi. AFi ayak agrisini degerlendiren
9, yetersizligi degerlendiren 9 ve kisitlilig1 degerlendiren 5 ol-
mak tzere toplam 23 sorudan olusan bir 6lcektir. Katilimcila-
rin son bir hafta icindeki durumlarini g6z 6niine alarak tiim so-
rulari 0-10 arasi 6lgeklendirilmis gorsel analog skala ile skorla-
malari istenmektedir. Bitiin sorularin aldigi skorlar toplandiktan
sonra bu sorularin alabilecegi toplam maksimum skora bélintip,
elde edilen sayi 100 ile carpilarak indeks toplam skoru hesap-
lanir. indeksin yiiksek skorlari artmis ayak dizabilitesini goster-
mektedir. Bu calismada 6lcegin Tiirkce versiyonu kullaniimistir
[14]. Plantar fasya (PF) ve asil tendon (AT) yapisma yerleri sislik,
kizariklk, hassasiyet gibi klinik entezit bulgular acisindan mua-
yene edildi. Ayak eklemleri periferik artrit varligi acisindan de-
gerlendirildi. Butin klinik degerlendirmeler deneyimli fiziatrist
tarafindan yapildi.

Ultrasonografik incelemeler: Ultrasonografik inceleme musku-
loskeletal ultrason konusunda deneyimli fiziatrist tarafindan ya-
pildi. incelemeler icin GE marka, Logiq P5 model US cihazi ve
7-12 MHz lineer prob kullanildi. Hasta grupta her iki ayaktaki
plantar fasya ve asil tendonlarina ait toplam 160 entezis bol-
gesi US ile degerlendirildi. incelemeler 22-24 °C isidaki odada,
hasta yuziistti yatar durumda ve ayak bilegi nétral pozisyonda
iken yapild.. ilk olarak Gri skala US ile tendonlarda fokal degisik-
likler (hipoekojenite), tendon kalsifikasyonlari, kemik erozyonla-
ri, entezofitler, bursitler ile asil tendonu ve plantar fasya kalin-
liklari degerlendirildi. Asil tendonu ve plantar fasya kalinhgi 6l-
cumleri kalkaneus’a yapisma yerlerinden yapildi (Resim 1a ve
1b). Asil tendonu ve plantar fasya kalinlik él¢timleri iki kez yapi-
larak elde edilen ortalamalar degerlendirmeye alindi.

US ile elde edilen bulgularin asil ve plantar fasya entesopatisi
olarak kabul edilebilmesi icin OMERACT tarafindan tanimlanan
entesopati bulgulari esas alindi [15]. Elde edilen entesopati bul-
gularinin semikantitatif olarak degerlendirilmesi amaci ile Glas-
gow Ultrasound Enthesitis Scoring System (GUESS) kullanildi.
GUESS ile her iki ayak icin alinabilecek toplam skor O ile 14 ara-
sinda degismektedir [1]. Gri skala incelemeden sonra ayni bol-
gelerde power doppler ile anormal lokal vaskiilarizasyon arasti-
rildi. Power doppler ayarlari; vuru tekrarlama sikhgi (pulse repe-
tition frequency) 0.5-1.0 kHz, power doppler frekansi 5-6.7 MHz
ve dusik duvar filtresi seklinde yapildi. Power doppler ultrason
(PDUS) ile inceleme longitudinal ve transvers planlarda yapil-
di. inceleme sirasinda anatomik yapilarin basi altinda kalma-
masi icin proba asiri basin¢ uygulanmamasina 6zen gosterildi.

[statistiksel incelemeler

Calismada elde edilen bulgular degerlendirilirken, istatistiksel
analizler icin SPSS (Statistical Package for Social Sciences) for
Windows 19.0 programi kullanildi. Calisma verileri degerlendiri-
lirken tanimlayici istatistiksel metodlarin (normal dagilim gos-
teren veriler icin ortalama ve standart sapma, normal dagilim
gostermeyen veriler icin medyan ve minimum-maksimum) yani
sira normal dagilim gosteren niceliksel verilerin gruplar arasi
karsilastirmalar icin Student-T Testi, normal dagilim goster-
meyen niceliksel verilerin gruplar arasi karsilastirmalari icin ise
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Resim 1. Kalkaneal entezis bdlgesinde asil tendonu kalinlik élciim lokalizasyonu
(Beyaz oklar), AT: Asil tendonu (A). Kalkaneal entezis bélgesinde plantar fasya ka-
linhk 6lctim lokalizasyonu (Beyaz oklar), PF: plantar fasya (B).

Mann-Whitney U testi kullanildi. Ayak fonksiyon indeksi ile di-
ger parametreler arasindaki iliskiler spearman korelasyon anali-
zi ile degerlendirildi. Sonuclar % 95’lik giiven araliginda, anlam-
Ik p<0.05 diizeyinde degerlendirildi.

Bulgular

Ankilozan spondilitli hastalarin 26’si TNF-alfa antagonisti (anti-
TNF), 7’si sulfasalazin (SLZ), 3’ nonsteroid antienflamatuar ilag
(NSAEI) kullanmakta, 4t ise ilacsiz takip edilmekte idi. Hasta-
lar 1 ile 288 ay arasinda degisen hastalik sirelerine sahiplerdi.
Onalti (%40) AS’li hasta ayak agrisindan sikayetci idi. Yapilan
klinik degerlendirme ile 13 (%32,5) hastada entezit (Entezis bol-
gelerinde sislik ve/veya hassasiyet) bulgusu saptandi. AS’li has-
talarin diger klinik ve laboratuar karakteristikleri tablo 1'de go-
rilmektedir. Ankilozan spondilit ve kontrol gruplar arasinda yas,
viicut kitle indeksi ve cinsiyet oranlari arasinda fark yoktu (Tablo
1). AS grubundaki hastalarin ayak fonksiyon indeksleri medyan
degeri kontrol grubuna gore ileri derecede anlamli olacak sekil-
de yiiksek bulundu (p = 0,000).

AS’li hastalarin sag ve sol plantar fasya kalinliklari median de-
gerleri kontrol grubuna gore istatistiksel olarak anlamli olacak
sekilde artmig bulundu (Tablo 2). Sag ve sol asil tendon kalinlik-
lari ise AS grubunda kontrol grubuna gore ileri diizeyde anlamh
olacak sekilde yiiksekti (p = 0,000 ). En az bir patolojik ultrason
bulgusu saptanan kisi sayisi AS grubunda 30 (%?75) iken, kontrol
grubunda sadece 5 (%16,7) olarak saptandi (Tablo 2). Ug AS’li

Tablo 1. Gruplarin karakteristik 6zellikleri

AS (n=40) Kontrol (n=30) P degeri
Yas, yil 39.9 + 104 388+7.9 0.637
Cinsiyet (% kadin) 13 (%32.5) 10 (%33.3) 0.941
VKI, kg/m2 27.4 + 44 264+ 36 0.284
AFi 17.4 (0-59.1)2 0(0-8.6)2 0.000*

Hastalik siiresi (ay)
ESH, mm/h
CRP, mg/L
GUESS
BASDAI
BASFI
BASMI
ASQolL
Tedavi, n (%)
NSAEI
Sulfasalazin
Anti -TNF

ilagsiz takip

48 (1-288)

15 (4-68)2

0.32 (0.01-7.9)2
2.5 (0-7)
4(0-8.1)

2.5 (0-9.3)

2.8 (0.8-8.4)2

7 (0-18)

3 (%7.5)
7 (%17.5)
26 (%65)
4 (%10)

a Medyan (minimum-maksimum), * p<0.001, AFi: ayak fonksiyon indeksi, AS: ankilozan spon-
dilit, ESH: eritrosit sedimantasyon hizi, NSAEI: non steroid antienflamatuar ilag, GUESS:
glasgow ultrasound enthesitis scoring system. VKI: viicut kitle indeksi

Tablo 2. Ankilozan spondilit ve kontrol gruplarinda ultrason bulgularinin karsi-

lastirmasi

AS (n=40) Kontrol (n=30) P degeri
PF kalinlig (R), mm 32(2.6-49)2 3.0(2.2-3.8)2 0.016*
PF kalinligr (L), mm 3.4 (2.3-4.8)2 3.0 (2.2-4.5)2 0.011*
AT kahnligr (R), mm 5.0(3.6-7.4)2 4.1 (3.6-5.2)2  0.000**
AT kalinligi (L), mm 49 (3.7-7.3)2 4.1 (3.0-5.4)2  0.000**
Patolojik US, n (%) 30 (%75) 5(%16.7) 0.000**

aMedyan (minimum-maksimum). * p<0.05, ** p<0.001, AT: asil tendonu, PF: plantar fasya

hastada (%7,5) power doppler ile patolojik sinyal izlendi.

AS’li hastalarin GUESS skorlari ile ayak fonksiyon indeksi skor-
larr arasinda cok iyi derecede korelasyon saptandi (p = 0,000).
GUESS skorlarr ile ASQoL ve BASFI skorlari arasinda iyi derece-
de, GUESS ve BASDAI skorlari arasinda ise orta derecede ko-
relasyon mevcuttu (Tablo 3). Ayak fonksiyon indeksi skorlari ise
ASQolL, BASDAI ve BASFI skorlarinin timd ile cok iyi derecede
korele bulundu (Tum p degerleri = 0,000). Gerek GUESS, gerek-
se AFi skorlari BASMI skorlari ile korele degildi (Tablo 3). Ayrica
CRP, ESR diizeyleri, yas ve hastalik siireleri de GUESS skorlari ve
ayak fonksiyon indeksi ile iliskili bulunmadi (Tim p degerleri >
0,05). Hastalarin BASDAI ve ASQoL skorlari arasinda da ¢ok iyi
derecede korelasyon mevcuttu (p = 0,000).

Tablo 3. Ayak dizabilitesi ve diger parametrelerin korelasyon analizi

GUESS  AFi ASQOL  BASDAI  BASFI BASMI
GUESS r 1,000 ,695 ,495 ,336 ,485 ,201
P ,000 *** ,002 ** 036 * ,002 ** 233
AFi r ,695 1,000 ,789 ,647 -710 ,205
P ,000 *** ,000 *** ,000 *** ,000 *** 223

* p<0,05, ** p<0,01, *** p<0,001. AFI: ayak fonksiyon indeksi, ASQoL: Ankylosing Spondyli-
tis Quality of Life, BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASFI: Bath
Ankylosing Spondylitis Functional Index, BASMI: Bath Ankylosing Spondylitis Metrology In-
dex, GUESS: Glasgow Ultrasound Enthesitis Scoring System
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Tartisma

Ayaklar tendon ve ligamentlerin énemli katkilari ile viicudu dina-
mik ve statik olarak dengede tutan kompleks yapilardir. Bu ne-
denle entesopatik lezyonlar agri yaninda 6nemli dizabiliteye de
neden olmaktadir [16].

AS’li hasta grubumuzun yaklasik ticte birinde fizik muayene ile
ayaklarda entezit saptanmistir. Ultrason ile en az bir enteso-
pati bulgusu saptadigimiz hasta orani ise %?75'tir. Bu oranlar
literatir ile karsilastirilabilir diizeydedir. D’Agustino ve ark. [5]
tim SpAlar icinde en sik asil (%79), ikinci siklikta plantar fas-
ya (%74) entezitine rastlandigini bildirmislerdir. Aydin ve ark. [2]
AS’li hastalarin %83’unde asil tendon lezyonu saptamislardir.
Balint ve ark.’a [1] gore alt ekstremitedeki 5 entezis bolgesi de-
gerlendirildiginde SpA'll hastalarin %22’sinde klinik, %56’sinda
sonografik entesopati saptanmistir. Borman ve ark. [17] SPA'li
hastalarin %56,8'inde US ile ayakta entezit bulgusuna rastla-
mislardir. Ayni calismada klinik entezit orani ise %37'dir. Kiris
ve ark.nin [18] AS'de klinik ve ultrasonografik asil enteziti oran-
lari ise literatiire gore biraz yiiksektir (Sirasiyla %45, %96). Kli-
nik entezit sikhginin %10 - %60 arasinda degistigi bildiriimek-
tedir [19].

Sonuclarimiz AS’li hastalarda entezis diizeyindeki AT ve PF ka-
linliklarinin saglikli kontrollere gére artmis oldugunu goster-
mistir. Entezit tanisi i¢in en karakteristik bulgunun calismala-
rin %94’tinde saptanan tendon kahnlk artisi oldugu bilinmek-
tedir [20]. Aydin ve ark. [9] seronegatif spondiloartropatili has-
talarda entezis diizeyinde asil tendonu kalinhklarinin kontrolle-
re gore artmis oldugunu gostermislerdir. Geng ve ark. [21] ise
AS’li hastalarda ortalama asil tendonu kalinligini kontrol grubu-
na gore artmis bulmakla birlikte PF kalinliklarini kontrollerden
farkli bulamamislardir.

Bulgularimiz ayak dizabilitesinin (AFi) GUESS skorlari ve hasta-
lik aktivitesi (BASDAI) ile belirgin bicimde iliskili oldugunu gos-
termistir. Hastalik aktivitesi arttikca GUESS skoru ve ayak diza-
bilitesi artmaktadir. Laatris ve ark.’a [22] gére BASDAI skorlari
Mander Enthesis Index (MEI) ve Maastricht Ankylosing Spond-
ylitis Enthesitis Score (MASES) ile iliskilidir. Hamdi ve ark. [23]
ise BASDAI ile doppler skoru arasinda iliski oldugunu goster-
mislerdir.

Calismamizda AF ile GUESS skorlari ESR, CRP, BASMI ve has-
talik suresi ile iliskili bulunmamistir. GUESS skorlari diger ca-
lismalarda da ESR ve CRP diizeyleri ile iliskili bulunmamistir [1,
17]. Literatiir sonuclar klinik entezit siddetinin de ESR ve CRP
diizeyleri ile iliskili olmadig yoniindedir [22]. Entezit siddetinin
hastalik suresi ile iligkili olmadigi yéniindeki bulgularimiz Laat-
ris ve ark.’nin [22] calismasi ile uyumludur.

Yaptigimiz literatiir arastirmasina gore calismamiz AS’li hasta-
larda klinik ve ultrasonografik ayak tutulumunun yol actigr ayak
dizabilitesini ve klinik etkilerini degerlendiren ilk calismadir.
AS’li hastalarin guinliik yasam aktivitelerinin kisitlandigi ve ya-
sam kalitelerinin azaldigi bilinmektedir. Ozellikle yiiksek hasta-
lik aktivitesi durumunda yasam kalitesinin belirgin bicimde et-
kilendigi gosterilmistir [24]. Bizim calismamizda da bu bulgular
destekler sekilde BASDAI ve ASQoL skorlari arasinda cok iyi de-
recede korelasyon saptanmistir. SpA'll hastalarda yiriime limi-
tasyonlari da sik gortilmektedir [25]. Entesopatilerin AS’de ya-
sam kalitesini bozan en 6nemli fakt6r oldugu bildirilmistir [7].
Yiiksek MASES ve MEI skorlarinin disiik yasam kalitesi ile ilis-

kisi bilinmektedir [8, 22]. Laatris ve ark.’a [22] gore yiksek MA-
SES ve MEI skorlari fonksiyonel disabilite (BASFI) artisi ile so-
nuclanmaktadir. Bizim bulgularimiz da AFi ve GUESS skorlari
arttikca fonksiyonel kapasite (BASFI) ve yasam kalitesinin azal-
digi yonindedir. Literatiirde sonografik indekslerin klinik para-
metrelerle iliskili olmadigini bildiren bazi calismalara da rast-
lanmaktadir [6, 17].

Ayaktaki entesopatik lezyonlar TNF-alfa antagonisti tedavile-
re cok iyi cevap vermektedir. TNF-alfa antagonisti tedavi son-
rasinda US skorlarinda anlamli azalmalar oldugu gosterilmis-
tir. Asil tendonundaki entesopatik bulgularin US ile takibinin
anti-TNF tedavilere cevabin monitérize edilmesinde kullaniima-
si onerilmektedir. [2].

SpA'll hastalarda kemik erozyonlari ve entesopatik degisiklikle-
rin erken donemde gortilmesinin prognoz agisindan olumsuz bir
gosterge olabilecegi bilinmektedir. Bu nedenle ayaktaki enteso-
patik lezyonlarin US ile erken dénemde saptanabilmesi prognoz
tahmini ve tedavi secimi icin dnemli gériinmektedir [17].
Goriulmektedir ki AS’li hastalarin biytk bir cogunlugunda asil
ve/veya plantar fasya entezis bélgeleri enflamasyondan etkilen-
mektedir. Bu durum AS’de ayak sagliginin ne kadar 6nemli oldu-
gunu gostermektedir. Ne yazik ki AS takip ve tedavi stratejileri
icinde ayak problemleri cogu zaman gézardi edilmektedir. Klinik
6nemlerine ragmen entezitlerin tedavi secenekleri de sinirlidir.
Calismamizin kisithliklari arasinda hasta grubumuzun farkli te-
daviler almasi nedeni ile entesopatik lezyonlarin farkhhk géster-
mesi ile ultrasonografik élctimlerin bir kisi tarafindan yapilma-
si ve gozlemci ici gecerlilik degerlendirmesinin yapilmamis ol-
masi sayilabilir.

Sonug olarak ankilozan spondilitli hastalarda basta entezitler
olmak Uizere ayakta olusan enflamatuar lezyonlar 6nemli disa-
bilite nedenidir. Ayak tutulumu fonksiyonel kapasitenin azal-
mas! ve yasam kalitesi kayibina yol agmaktadir. Tedavi siire-
cinde genellikle ihmal edilen ayak patolojilerinin; lokal enjeksi-
yonlar, ayakkabi modifikasyonlari, splintleme, ortezler, fizik te-
davi ajanlar gibi lokal tedavi seceneklerini de kapsayacak se-
kilde etkin tedavisi ile hastalarin mobilite, fonksiyonel kapasi-
te ve yasam kalitelerinin artirilabilecegi aciktir. Entezopatile-
rin erken tanisi yaninda, asil entezitlerinin US ile takibi yoluy-
la anti-TNF tedavi etkinliginin monitdrize edilebilmesi gibi yeni
kullanim alanlarinin olmasi da tanisal ayak ultrasonunun spon-
diloartropatilerde etkin kullaniimasinin 6nemini géstermektedir.

Cikar Cakismasi ve Finansman Beyani
Bu calismada cikar cakismasi ve finansman destek alindigi be-
yan edilmemistir.
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Ozet

Amag: interstisyel Cajal hiicrelerinin (ICH) azalmis olmasi intestinal motilite
bozukluklari ile iligkilendirilmektedir. Bu calismada deneysel 6zefagus atrezi-
si (OA) rat modelinde, rat fetiis 6zefaguslarindaki iCH dagiliminin degerlen-
dirilmesi amaclanmistir. Gereg ve Yéntem: Elde edilen rat fetisleri tic grup-
ta toplanarak kontrol grubu, 6zefagus atrezisi eslik etmeyen ve 6zefagus at-
rezisi eslik eden adriyamisin gruplari olusturuldu. Adriyamisin grubu ratlara 6
ve 9. gebelik giinlerinde 4 doz, 2 mg/kg'dan intraperitoneal adriyamisin en-
jekte edildi. Rat fetislerinin 6zefagusunda, imminohistokimyasal yontemle
(c-kit, CD117) ICH varhigi degerlendirildi. Mikroskobik degerlendirme ortala-
ma ICH sayilarina gore, 1'den 3'e kadar olan gérsel bir skorlama sistemi kul-
lanilarak yapildi. Bulgular: Her gruba 7 fetiis dahil edildi. Gruplardaki iCH skor
3 alan fetiislerin sayisi, kontrol grubunda 5 (%72), OA eslik etmeyen adriya-
misin grubunda 3 (%42), OA eslik eden adriyamisin grubunda 1 (%14) ola-
rak belirlendi. OAnin eslik ettigi adriyamisin grubu ile kontrol grubu karsilas-
tinldiginda, OAnin eslik ettigi adriyamisin grubunda iCH dagiliminda anlam-
Il bir azalma oldugu belirlendi (p < 0.05). Konrol grubu ile OAnin eslik etmedi-
gi adriyamisin grubu karsilastirildiginda iCH dagiliminda anlamli bir fark ol-
madig! belirflendi (p > 0.05). Tartisma: OAli rat fetiislerin iCH yogunlugunun
OA olmayan rat fetisler ile karsilastirildiginda daha diisiik oldugu gériildii. Bu
bulgular OAde ICH dagiliminin konjenital olarak anormal oldugunu géstere-
bilir. Bu durum, OAne bagl ameliyat olmus 6zefaguslarda gériilen dismotili-
te ile iligkilendirilebilir.
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Abstract

Aim: Scarcity of the interstitial cells of Cajal (ICC) is related to motility dis-
orders. In the study, we aimed to evaluate the number and density of ICCs in
the fetal rat esophagus in the adriamycin - esophageal atresia (EA) model.
Material and Method: Rat fetuses were divided into three groups as a control,
adriamycin group without EA and adriamycin group with EA. Four doses of
adriamycin, 2 mg/kg each, were injected intraperitoneally to the adriamycin
group rats between on 6 and 9 days of gestation. The presence of ICCs in
the esophagus of the rat fetuses was determined by using an immunohisto-
chemistry technique (c-kit, CD117). The average numbers of ICCs were cal-
culated with microscopic evaluation by using a visual scoring system (rangel
to 3). Results: Seven fetuses were included in each group. The ICCs score 3
distributions of fetuses were 5 (72%) fetuses in the control group, 3 (43%)
fetuses in the adriamycin group without EA, 1 (14%) fetus in the adriamycin
group with EA. It have been found that there was a marked reduction of ICCs
distribution in the adriamycin group with EA compared to control group (p <
0.05). There was no significant difference the ICCs distribution between the
control group and the adriamycin group without EA (p > 0.05). Discussion:
ICCs density was significantly decreased in the rat fetuses with EA compared
to the fetuses without EA. These findings support the idea that ICCs density
may be congenitally abnormal in EA. This may be led to dismotility seen in
the operated esophagus due to EA.
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Introduction

The current treatment approach for esophageal atresia (EA)
and tracheoesophageal fistula (TEF) is esophago-esophagos-
tomy [1]. The motility problems in the patients who underwent
an esophageal atresia repair can appear during postoperative
period and 60-90% of the patients suffer from dysphagia, vom-
iting and gastroesophageal reflux disease (GERD) depended on
the motility disorder [1-4]. It was determined that the motil-
ity disorders seen in the patients with esophageal atresia may
result from primary malformation of the neural structures or
neural tissue injuries secondary to atresia repair [5-7].

The control of the esophageal motility is provided by the intrin-
sic and extrinsic innervations of the esophagus that regulate
the muscle activity [8,9]. It has been believed that the inter-
stitial cells of Cajal (ICCs) have critical roles in intrinsic inner-
vations of the gastrointestinal system [10]. Distribution and
maturation of the intrinsic pacemaker cells are determined as
abnormal in some gastrointestinal system diseases related to
peristalsis and motility disorders [11-15]. It is likely to be seen a
relation between the density of ICCs and esophageal dismotility
in the patients operated for EA.

The development of EA/TEF in rat fetuses has been observed
experimentally when adriamycin that is known to have a tera-
togenic effect, was given to pregnant rats [16,17]. In the current
study, we aimed to evaluate the number and density of ICCs in
the fetal rat esophagus using adriamycin-induced EA rat model.

Material and Method

All procedures involving animals were reviewed and approved
by The Institutional Ethics Committee for Animal Experiments
(no: 60/2010-24/12/2010). The animal protocol was designed
to minimize pain or discomfort to the animals. This study was
conducted in the Experimental Animal Department and Pathol-
ogy Department of Dokuz Eyldl University between April and
July 2012.

Animal model

Primigravida female Wistar albino rats, weighing 200-250g,
kept on standard laboratory chow and with free access drinking
water and eating food, were used throughout the experiments.
Couples were kept together for 24 hours. After mating, the fe-
male rats that had the vaginal plate plaque and sperm in their
vaginal smears were accepted as the #0 day of their pregnancy
and they were included in the study. The pregnant rats were
kept in plastic bathtubs in laboratories in which the humidity
and the temperature were controlled. The rats were housed in
separate cages with controlled temperature (23°C), humidity
(50%) and 12 hour light/dark cycle.

In this study, 2 main groups were created. These are the control
group and the adriamycin groups. The control group includes
normal rat fetuses that did not undergo any intervention. The
adriamycin groups included two subgroups; with EA and without
EA groups. Four doses of adriamycin (Adriblastina; Deva, Istan-
bul, Turkey), 2mg/kg each, were injected intraperitoneally to the
adriamycin group rats between the embryologic day (E) E6 and
E9 days of gestation.

Tissue Handling

At the E20, all dams were general anesthesia (pentobarbital
50 mg/kg body wt intraperitoneal injection) with ether and the
surviving fetuses were harvested by cesarean section, then the
dams were euthanized by cervical dislocation and the rat fetus-
es were killed by decapitation. Then, the fetuses were dissected
under the microscope with x10 magnification and the fetuses
in the adriamycin group were divided into two groups; fetuses
with EA and fetuses without EA. The fetal distal esophagus was
dissected starting from the gastroesophageal junction up to
the tracheal bifurcation region and harvested. A full-thickness
biopsy from the lower one third of the esophageal tissue was
obtained from the fetuses of all groups. The study continued
until we obtained 7 fetuses in each group.

Tissue preparation and immunohistochemical staining

The 4 pm sections were obtained from the tissues. They were
embedded into the paraffin blocks and incubated 48 h in the
Bouin’s solution for the histopathological examination. The sec-
tions were deparaffinized with xylene. The dehydration of the
sections was performed with alcohol (1x5 min). The samples
were boiled in the microwave oven (56°C, 5 min) in ethylene-
diamine-tetraacetic acid (EDTA) buffer in order to expose the
antigen. The samples were treated with polyclonal primer an-
tibody (A4502: CD117, c-kit, DAKO, California, USA) at 1:100
dilution at room temperature for 45 min. Then, the chromo-
genic material with peroxidase and the labeled secondary an-
tibody (ACT500: DAB Chromogen/Substrate Kit, Scy-Tek, Utah,
USA) was applied to the samples. Upon waiting 20 min at room
temperature, the emergence of the brown color was consid-
ered as positive staining. The counterstaining of the samples
was performed with Hematoxylin-eosin for the morphological
evaluation. ICCs were evaluated morphologically as a result of
microscopic observations by staining the cells with Hematoxy-
lin-eosin. The c-kit (CD117) positive cells were detected in all
groups according to the immunohistochemical findings.

Under x40 magnification light microscope, ICCs were counted
in 10 different microscopic sites which were selected randomly
by the pathologist and expressed as count per unit area (100
pm?2). The pathologist was blinded with respect to experimental
groups when preparing and evaluating the specimens. Morpho-
logical differences were used to distinguish the ICCs from the
mast cells. The counting results of the ICCs were scored from
1-3, according to the average number of ICCs. The scoring sys-
tem was as follows: score 1= if cell count is between 0 and 2,
score 2= if cell count is 3 or 4, Score 3= if cell count is more
than 4 (Table1).

Table 1. The visual scoring system for the evaluation of the ICC distributions
in fetal rat esophagus

Visual scoring system
Score 1= if cell amount is between 0-2
Score 2= if cell amount is between 3-4

Score 3= if cell amount is more than 4

Statistical analysis
The statistical differences between the groups were evaluated
by using chi-square and Kruskal-Wallis test. The p-value less
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than 0.05 were considered as statistically significant.

Results

Macroscopic observations

In this study, 28 fetuses was obtained from 5 pregnant rats
in which there were one pregnant rat in the control group and
four pregnant rats in the adriamycin group. Seven fetuses
were obtained in the control group. In the adriamycin group,
EA and distal TEF (Type C) were determined in 10 (47%) out
of 21 fetuses. Seven fetuses from each group were included
to the study. In the adriamycin group, three out of 10 fetuses
with EA, and four out of 11 fetuses without EA in which did not
obtained convenient esophageal tissue were excluded from the
study. Biopsy specimens could only be obtained from the distal
esophagus, since the proximal esophagus was embedded in the
neck and it was not technically possible to obtain a proper tis-
sue for biopsy. Therefore, tissue samples were taken from the
1/3 distal esophagus of the control and experimental group fe-
tuses without EA and the distal esophagus of the fetuses with
EA (Figure 1).

Figure 1. Type-C esophageal atresia in a rat fetus (x10 magnification), tracheo-
esophageal fistula (black arrow), gastroesophageal junction (gray arrow)

Changes in the number and density of ICCs

The ICCs score distributions of fetuses were as follows: the
score was 2 (28%) in 2 fetus and score 3 was (72%) in 5 fetus
of the control group whereas the score was 1 (14%) in 1 fetus,
score 2 was (43%) in 3 fetus and score 3 was (43%) in 3 fetus
of the adriamycin group without EA. There was no c-kit (-) sec-
tions in the both control and adriamycin group without EA. In
the adriamycin group with EA, the score was 1 (72%) in 5 fetus,
score 2 was (14%) in 1 fetus and score 3 was (14%) in 1 fetus
(In the adriamycin group with EA, there were 3 sections which
were stained c-kit (-) (Figures 2-4).

When the ICCs scores of each group were evaluated, we have
found that there was a marked reduction curve of ICCs distribu-
tion of the group with EA (p < 0.05). When we compared the
control group and the group without EA, there was no statisti-
cally significant difference between them regarding the ICCs
scores distributions (p > 0.05) (Table 2).

Discussion
ICCs had been first described in the gastrointestinal tract
that was thought to be originating from the precursors of the

Figure 2. ICCs were not observed between muscles of the esophageal tissues in
the rat fetuses with EA, while there are many mast cells staining c-kit positive
(c-kit, x40)

Figure 3. C-kit (CD117) positive ICCs (arrow) in intermuscular area of the fetal rat
esophagus in the control group (c-kit, original magnification x40)

Figure 4. C-kit (+) ICCs (arrow) in the rat fetus esophagi of the adriamycin group
without EA in the intermuscular area (c-kit, original magnification x40)

smooth muscle cells serving as a pacemaker to initiate peristal-
sis [10]. ICCs in the gastrointestinal system are located in the
myenteric plexus, inside the circular muscle layer and between
the muscle fibers on the gut wall [10]. Intrinsic pacemaker cells
included ICCs maintain an electrical activity for the peristaltic
waves [10]. ICCs are important cells for organs with peristaltic
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Table 2. The visual scores distribution of the interstitial cells of Cajal in the
fetal rat fetuses

Groups Score 1 (n) Score 2 (n) Score 3 (n)
Control 0 2 5
EA atresia (-)t 1 3 3
EA atresia (+)* 5 1 1

Esophageal atresia (EA)
t p = 0.427 when the atresia (-) group compared with control group
* p = 0.018 when the atresia (+) group compared with control group

function. ICCs produce signals for rhythmic contractions and
their absence is associated with peristaltic dysfunction. ICCs
show c-kit positivity by means of tyrosine kinase surface recep-
tors which can be stained with c-kit antibodies [18]. Peristaltic
dysfunction is closely related with the aplasia, hypoplasia or
dysplasia of these cells. ICCs have been shown to be absent or
decreased in some gastrointestinal system diseases related to
peristalsis and motility disorders such as Hirschsprung’s dis-
ease, neuronal intestinal dysplasia, infantile hypertrophic py-
loric stenosis [11-15,19]. It is demonstrated that a remarkable
decrease of ICC in small bowel wall of patients with intestinal
atresia [14,15].

It is reported in some studies that esophageal motility failure
in EA is associated with the neural damage due to operation,
anatomical branching defects of the vagus nerve and Auerbach
plexus hypoplasia [5-9,20,21]. The motility defects seen in the
esophagus of EA-TEF cases, in which surgical dissection is lim-
ited at the lower esophagus, strongly suggests that the motil-
ity problems may result from the innervation deficiency of the
esophagus [22]. Additionally, the detection of the irregular peri-
staltic pattern and accompanying GERD before the corrective
operation in isolated TEF cases is also showed that innervation
defects of the esophagus may be congenital [23].

It has been recently stated that ICCs are closely contact with
smooth muscle cells and nerve endings [10,18]. Thus, it is pos-
sible that ICCs numbers and the distributions may also be af-
fected in the EA in which smooth muscle structure is disrupted
congenitally.

After the animal models of EA were described, several stud-
ies have been conducted regarding the pathophysiology of the
EA [8,9]. Romeo et al [20] have showed that a decline in the
relaxation response in the lower esophageal segments of the
babies who had not surgery for EA with manometer in the new-
born period. In an experimental EA rat model, Turgay et al [24]
have showed a decline in the relaxation response in the lower
esophageal segments of the rat fetuses with adriamycin in-
duced EA. However, there is no data about the relation between
the ICCs and the insufficient esophageal relaxation response
in EA. Midrio et al [25] have performed a post-mortem study
investigating the ICCs numbers and distributions in the esopha-
gus of the babies with EA. They have found that the density
of the ICCs was significantly decreased in the biopsy samples
obtained from both distal and proximal segments of the atretic
esophagus [25].

In the current study, we have found that ICCs numbers and den-
sities significantly decreased in the rat fetuses with EA com-
pared to the fetuses without EA. These findings support the
idea that ICCs density may be congenitally abnormal in EA. We
conclude that a decline in the ICCs density may negatively af-

fect the esophageal peristaltic activity in the EA by decreasing
the relaxation response in the smooth muscle tissue. This may
be related to dismotility seen in the operated esophagus due to
EA and TEF.

In conclusion, the scarcity of the ICCs in EA may result in the
esophageal motility problems with different clinical findings
observed after the operation. Nevertheless, further histological
and physiological studies should be done to determine the rela-
tion between the absence of ICCs and esophageal peristalsis
disorders. Additionally teratogenic effects of adriamycin on the
fetal esophagus should also evaluated.

Competing interests
The authors declare that they have no competing interests.

References

1. Lija HE, Wester T. Outcome in neonates with esophageal atresia treated over
the last 20 years. Pediatr Surg Int 2008;24(5):531-6.

2. Spitz L. Esophageal atresia. Lessons | have learned in a 40- year experience. )
Pediatr Surg 2006;41(10):1635-40.

3. Tomaselli V, Volpi ML, Dell’Agnola CA, Bini M, Rossi A, Indriolo A. Long-term
evaluation of esophageal function in patients treated at birth for esophageal
atresia. Pediatr Surg Int 2003;19(1-2):40-3.

4. Shono T, Suita S, Arima T, Handa N, Ishii K, Hirose R, et al. Motility function of
the esophagus before primary anastomosis in esophageal atresia. J Pediatr Surg
1993;28(5):673-6.

5. Kirkpatrick JA, Cresson SL, Pilling GP 4th. The motor activity of the esopha-
gus in association with esophageal atresia and tracheoesophageal fistula. Am )
Roentgenol Radium Ther Nucl Med 1961;86:884-7.

6. Davies MR. Anatomy of the extrinsic motor nerve supply to mobilized segments
of the oesophagus disrupted by dissection during repair of oesophageal atresia
with distal fistula. Br J Surg 1996;83(9):1268-70.

7. Cheng W, Bishop AE, Spitz L, Polak JM. Abnormal enteric nerve morphology
atretic esophagus of fetal rats with adriamycin-induced esophageal atresia. Pe-
diatr Surg Int 1999;15(1):8-10.

8. Qi BQ, Uemura S, Farmer P, Myers NA, Hutson JM. Intrinsic innervation of the
oesophagus in fetal rats with oesophageal atresia. Pediatr Surg Int 1999;15(1):2-
7.

9. Qi BQ, Merei J, Farmer P, Hasthorpe S, Myers NA, Beasley SW, et al. The vagus
and recurrent laryngeal nerves in the rodent experimental model of esophageal
atresia. J Pediatr Surg 1997;32(11):1580-6.

10. Sanders KM, Ward SM. Interstitial cells of Cajal-a new perspective on smooth
muscle function. J Physiol 2006;576(3):721-6.

11. Taniguchi K, Matsuura K, Matsuoka T, Nakatani H, Nakano T, Furuya Y, et
al. A morphological study of the pacemarker cells of the aganglionic intes-
tine in hirschsprung’s disease utilizing Is/ls model mice. Med Mol Morphol
2005;38(2):123-9.

12. Jeng YM, Mao TL, Hsu WM, Huang SF, Hsu HC. Congenital interstitial cells
of cajal hyperplasia with neuronal intestinal dysplasia. Am J Surg Pathol
2000;24(11):1568-72.

13. Vanderwinden JM, Liu H, Menu R, Conreur JL, De Laet MH, Vanderhaeghen JJ.
The pathology of infantile hypertrophic pyloric stenosis after healing. J Pediatr
Surg 1996;31(11):1530-4.

14. Schoenberg RA, Kluth D. Experimental small bowel obstruction in chick
embryos: Effects on the developing enteric nervous system. ] Pediatr Surg
2002;37(5):735-40.

15. Tander B, Bicakci U, Sullu Y, Rizalar R, Ariturk E, Bernay F, et al. Alterations of
Cajal cells in patients with small bowel atresia. J Pediatr Surg 2010;45(4):724-8.
16. Diez-Pardo JA, Baoquan Q, Navarro C, Tovar JA. A new rodent experimental
model of esophageal atresia and tracheoesophageal fistula: preliminary report. )
Pediatr Surg 1996;31(4):498-502.

17. Merei J, Hasthorpe S, Farmer P, Hutson JM. Visceral anomalies in prenatally
adriamycin-exposed rat fetuses: a model for the VATER association. Pediatr Surg
Int 1999;15(1):11-6.

18. Sanders KM, Ordog T, Koh SD, Torihashi S, Ward SM. Development and plas-
ticity of interstitial cells of Cajal. Neurogastroenterol Motil 1999;11(5):311-38.
19. Harberson J, Thomas RM, Harbison SP, Parkman HP. Gastric neuromuscular
pathology in gastroparesis: analysis of full-thickness antral biopsies. Digestive
Diseases and Sciences 2010;55(2):359-70.

20. Romeo G, Zuccarello B, Proietto F, Romeo C. Disorders of the esophageal mo-
tor activity in atresia of the esophagus. ) Pediatr Surg 1987;22(2):120-4.

21. Nakazato Y, Landing BH, Wells TR. Abnormal Auerbach plexus in the esopha-
gus and stomach of patients with esophageal atresia and tracheoesophageal fis-
tula. ) Pediatr Surg 1986;21(10):831-7.

22. Burgess )N, Carlson HC, Ellis FH Jr. Esophageal function after successful repair
of esophageal atresia and tracheoesophageal fistula. A manometric and cinefluo-
rographic study. ) Thorac Cardiovasc Surg 1968;56(5):667-73.

872 | Journal of Clinical and Analytical Medicine



Ozefagusda interstisyel Cajal Hiicrelerinin Dagilimi / Distribution of Interstitial Cells of Cajal in the Esophagus

23. Gundry SR, Orringer MB. Esophageal motor dysfunction in an adult with a
congenital tracheoesophageal fistula. Arch Surg 1985;120(9):1082-3.

24. Turgay M, Yildiz F, Utkan T, Ulak G, Gacar N, Erden F. Impaired esophageal
reactivity in adriamycin-induced rat esophageal atresia: an in vitro study. ) Pediatr
Surg 2001;36(10):1569-73.

25. Midrio P, Alaggio R, Strojna A, Gamba P, Giacomelli L, Pizzi S, et al. Reduction
of interstitial cells of Cajal in esophageal atresia. ] Pediatr Gastroenterol Nutr
2010;51(5):610-7.

How to cite this article:

isbir C, Karakus 0.Z, Ates O, Hakgtider G, Ozer E, Olguner M, Akgiir FM. Distribu-
tion of Interstitial Cells of Cajal in the Esophagus of Fetal Rats with Esophageal
Atresia. ) Clin Anal Med 2015;6(suppl 6): 869-73.

Journal of Clinical and Analytical Medicine | 873



Treatment of Clarithromycin-Induced Rhabdomyolysis
with Continuous Renal Replacement Therapy

Klaritromisine ikincil Gelisen Rabdomyoliz / Clarithromycin-Induced Rhabdomyolysis
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Ozet

Rabdomiyoliz yaygin ve siddetli kas yaralanmasi ile karakterize nadir gortlen, ha-
yati tehdit eden bir hastaliktir. Rabdomiyolizin klinigi asemptomatik hastaliktan
akut bobrek yetmezligi gelisimine kadar degiskenlik géstermektedir. Sik kullanilan
makrolid grubu bir antibiyotik olan klaritromisin sitokrom p 450 enzim sistemini
inhibe ederek rabdomiyolize neden olabilir. Eriskinlerde makrolit ve statinlerin bir-
likte kullanimi sonrasi rabdomyoliz gelisimi bildirilmistir. Ama ¢ocuklarda 6zellik-
le de tek basina klaritromisin kullanimi sonucu nadir gorilmektedir. Bu yazida 8
yasinda bir hastada klaritromisin kullanimini takiben gelisen agir rabdomyoliz ve

akut bobrek yetersizligi ile ilgili deneyimimizi sunmaktayiz.

Anahtar Kelimeler

Rabdomyoliz; Klaritromisin; Renal Replasman

Abstract

Rhabdomyolysis is a rare, life-threatening syndrome characterized by a diffuse
and severe muscle injury. Clinical presentation is variable, ranging from asymp-
tomatic disease to acute renal failure. Clarithromycin, a commonly used macrolide
antibiotic, can cause rhabdomyolysis by inhibiting CYP450 enzyme system. Rhab-
domyolysis related to combination of macrolide and statins has been previously
reported in adults. However, it is rare in children, especially with clarithromycin
monotherapy. Herein we report our experience with a severe rhabdomyolysis and

acute renal failure following clarithromycin administration in a 8-year-old patient.
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Introduction

Rhabdomyolysis is a clinical and laboratory syndrome caused
by myocyte necrosis that impairs the integrity of the cell mem-
brane and leads to the release of myoglobulin and toxic intra-
cellular constituents containing electrolytes and proteins into
the bloodstream [1]. Assessment of serum creatine kinase is
the most sensitive confirmatory laboratory test. Rhabdomy-
olysis may be associated with toxins, crush injury, overexertion,
seizures, genetic disorders, and metabolic disorders. The most
common cause of rhabdomyolysis in children is viral myositis,
whereas medications in adults [2]. It is important to recognize
drug induced rhabdomyolysis early because it is usually revers-
ible. Rhabdomyolysis secondary to concomitant use of macro-
lides and statins has been reported previously in adult [3], but it
is uncommon in children, especially in clarithromycin monother-
apy [2]. We report the successful treatment of rhabdomyolysis
and acute renal failure related to administration of clarithro-
mycin with continuous veno-venous hemodialysis therapy in a
8-year-old boy. Clarithromycin was suspected to be the cause
of rhabdomyolysis, as no other precipating factor or drug inter-
action were identified.

Case Report

A 8-year-old previously healthy boy was referred for diffuse
and severe muscle pain, weakness and dark urine. He had been
administered clarithromycin twice daily (15 mg/kg/day) for 5
days due to fever, cough and rinorrhea. His muscle pain had
started after the second day of clarithromycin. He did not have
any concomitant medication. Physical examination revealed a
body temperature of 36.60C, heart rate 142 beats/min, arte-
rial blood pressure 115/72 mmHg, and blood oxygen satura-
tion 96%. Muscle strength was 3/5 in all extremities and deep
tendon reflexes were hypoactive. Laboratory studies showed
creatine kinase (CK) 58722 U/L (normal range, 55-170 U/L),
lactate dehidrogenase 4271 U/L, alanine aminotransferase
1435 U/L, aspartate amino transferase >10000 U/L, glucose
89 mg/dl, urea 85 mg/dl, creatinine 1.9 mg/d|, uric acid 8.9 mg/
dl, sodium 142 mmol/L, potasium 6.5 meq/L, calcium 6.1 mg/
dl, phosphorus 7.2 mg/dl and blood pH 7.34, base excess -11,2
mmol/L, HCO3 14,5 mmol/L, pCO2 27,4 mmHg and thyroid-
stimulating hormone 2.2 mlU/mL. Urine output was diminished.
It was brown in colour and myoglobin was detected. There was
no calculi and its culture was sterile. Complete blood count, pe-
ripheral blood smear and other serum electrolyte tests were all
in normal ranges. Serum lactate, pyruvate, ammonia, tandem
mass spectroscopic analysis and urine organic acide levels were
all normal. Influenza A (H1N1) or other respiratory tract viruses
were not detected in nasopharyngeal swab by rRT-PCR assay.
Serologic studies determined Ebstein-Barr immunglobulin M
(IgM), herpes simplex virus I1gM, cytomegalovirus IgM and my-
coplasma IgM as negative. The probability that the symptoms
of rhabdomyolysis that occurred after clarithromycin treat-
ment were an adverse drug reaction (ADR) was assessed using
the Naranjo ADR probability scale. The total Naranjo score for
the patient was 5, which is in the “probable” range. So, clar-
ithromycin was considered a probable cause of rhabdomyolysis
and was immediately stopped. Agresive intravenous hydration
was initiated. Because of impaired renal function, (and) high

potassium and phosphorus levels and fluid overload, the patient
received continuous veno-venous hemodialysis (CVVHD) with a
dialysate flow rate of 900 mL/hour, in which multibic 0 was
used. The blood flow rate was 90 mL/min. After 3 days of treat-
ment, by recovery of renal function and electrolyte imbalance,
urine output improved and CVVHD was stopped.

Discussion

Clarithromycin, like the other macrolides inhibits CYP450 en-
zyme system. Clarithromycin is also involved in the CYP3A4
component of this pathyway which is responsible for statins
and 1ts own metabolism. Beside pharmacokinetic interactions
clarithromycin might cause direct muscle toxicity [3]. Rhabdo-
myolysis due to interaction of macrolides and statins is report-
ed in adults [3]. To date, there are only two pediatric cases in
the literature reporting rhabdomyolysis after monotherapy with
clarithromycin [2,4].

The infections, especially acute viral infections, metabolic dis-
orders, seizures, immobility and drugs can lead to rhabdomyoly-
sis. Viral myositis is the most common cause of rhabdomyolysis
in children [2]. The symptoms of viral myositis are nonspecific
and child may not have the classic symptoms of rhabdomyoly-
sis. Therefore we cannot completely rule out viral infections in
our patients, although viral markers are negative. An objective
causality assessment using the Naranjo probability scale sug-
gested that clarithromycin was the probable cause of rhabdo-
myolysis in our patient [5].

Rhabdomyolysis ranges from asymtomatic elevation of muscle
enzymes to acute renal failure (ARF) due to obstruction of renal
tubules with myoglobulin. Acute renal failure is the most serious
complication of rhabdomyolysis. The rate of ARF due to rhab-
domyolysis is lower in children compared with adults. Wu et al
reported the prevalence of ARF as 5% among 191 children and
only 3 of them required renal replacement therapy (RRT) [6].
Although there is not a definite correlation between eleveted
serum CK levels and rate of ARF, high CK levels can suggest
the severity of rhabdomyolysis. In a recent study, it is reported
that if a peak value of CK >5000 U/L the risk of ARF increases
and if a peak value of CK>10 000 U/L the probability of RRT
increases [7].

For the recovery of renal function, complete removal of myo-
globulin from circulaton is required. Continuous veno-venous
hemodialysis (CVVHD) is more effective than hemodialysis in
reducing serum myoglobulin levels [8]. We used CVVHD in the
treatment of acute renal failure in our patient and after he-
modialysis for 3 days he completely recovered. The two other
reported pediatric cases after clarithromycin usage improved
only with intravenous fluid and drug withdrawal. None of them
had acute renal failure and recieved CVVHD. Our patient may be
the only pediatric case who had get CVVHD for severe rhabdo-
myolysis after clarithromycin administration.

In conclusion, it is important for clinicians to recognise rhabdo-
myolysis early in patients treated with clarithromycin because
the clinical process due to drugs is usually reversible. We re-
ported this case both to remind clinians to be aware of this
adverse effect of clarithromycin which is commonly used in dai-
ly practice and also to consider continuous renal replacement
treatment as a remedy of rhabdomyolysis.
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Ozet

Rabdomiyoliz iskelet kasinin travmatik ve nontravmatik nedenlere bagli olarak go-
rilen klinik ve biyokimyasal sendromudur ve kelime olarak kas erimesi anlami-
ni tagimaktadir. Ezilme tipi travmay takiben gelisen rabdomiyoliz (Crush sendro-
mu) nadir gorilen ancak ABY etyolojisinde iyi taninan bir klinik durumdur. Nont-
ravmatik rabdomiyoliz ise nadirdir. Bu yazida akut bobrek yetmezligi (ABY) klini-
ginde basvurarak rabdomiyoliz tanisi konulan ve tekrarlayan diyaliz uygulanan bir

olgu sunulmaktadir.
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Abstract

Rhabdomyolysis is a musculoskeletal clinical and biochemical syndrome which
is seen associated with traumatic and non-traumatic causes and is known as
muscular dystrophy. Rhabdomyolysis which develops following crush-type trauma
(Crush syndrome) is rarely seen but is a well-known clinical event in the etiology
of acute renal failure. Non-traumatic rhabdomyolysis is rare. The case is here
presented of a patient who was diagnosed with rhabdomyolysis on presentation

with acute renal failure and to whom repeated dialysis was applied.
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Introduction

Rhabdomyolysis is known as a syndrome which destroys the
integrity of the sarcolemma as a result of musculoskeletal dam-
age from traumatic or non-traumatic reasons [1]. In 5-7% of
cases that develop acute renal failure, musculoskeletal break-
down is responsible [2]. Reasons in the etiology include medica-
tions such as colchicine, lithium and statins, hereditary muscle
enzyme deficiencies, trauma, viral infections, excessive exercise
and hyothyroidism [3]. The aim of this case presentation was to
draw attention to the necessity of keeping in mind the diagno-
sis of rhabdomyolysis in a patient with no trauma history who
presentedwith acute renal failure.

Case Report

An 11-year old male presented at the pediatric emergency poly-
clinic with the complaint of dark brown coloured urine which
had been ongoing for 4 months. From the history it was learned
that the patient had had diarrhoea for one week and on the day
of presentation had started to experience pain on walking and
difficulty standing. In the physical examination, the patient was
conscious and co-operative with a weak appearance, pulse 98/
min, respiratory count 24/min, and TA 120/85 mmHg. The eye-
balls were sunken, the skin had reduced turgor and there was a
herpetic lesion on the lower lip. In the apex 3/6 systolic murmur
could be heard. Deep tendon reflexes were normo-active and
muscle strength in the lower and upper extremities was 3/5.
Values in the full blood count were Hb: 11 g/dL, PLT: 136.000/
pL, WBC: 6600/pL, RBC: 6.3x106/pL, MCV: 85 fl, MCHC: 34 g/dL,
RDW: 13% and in the peripheral blood smear, thrombocyte ag-
gregation, leukocyte and erythrocyte morphology was normal
and there was 5% reticulocytosis. In the full urine test, density
was 1035, protein 3+ and abundant erythrocytes were deter-
mined in microscopy. In the biochemical tests, the values were
determined as BUN 20 mg/dL, creatinine 1.28 mg/dL, uric acid
10.5 mg/dL, sodium 123 mmol/L, potassium 5 mmol/L, phos-
phorus 8 mg/dL, AST 6953 U/L, ALT 721 U/L, lactic dehydro-
genase (LDH) 331.910 U/L, creatinine clearance 13.5 mL/min.
Complements (C3, C4) and IgA values were within the normal
range. Prothrombin time was determined as 15.1 secs, aPTT
62.3 secs, fibrinogen 281 mg/dL, D-Dimer 1278 (normal deger)
ng/ml, and the direct Coombs test was negative. Blood gas val-
ues were pH 7.42, pCO2 29, HCO3 20.9, and BE -5.1.

The patient was admitted to the pediatric intensive care unit
with findings of acute renal failure (ARF), thrombocytopenia
and impaired liver function tests. The echocardiographic evalu-
ation was found to be normal, the size of the kidneys was nor-
mal on the urinary system ultrasonography and there was seen
to be increased parenchyma echogenity (consistent with Grade
2 parenchymal disease). Three times (20 cc/kg) 0.9% NaCl was
administered intravenously because of hyponatremic dehydra-
tion. Together with parenteral fluid therapy and diuretic treat-
ment, treatments for the raised levels of uric acid and phos-
phorus were started. Under observation, the patient developed
hyperkalemia (K+: 6.3 mg/dL) and hypocalcemia (Ca++: 6.7 mg/
dL), which recovered with the administration of 2 cc/kg iv cal-
cium gluconate.

From the history and the acute muscle weakness determined
in the physical examination and the determination of creatine

kinase (CK) 38.350 U/L, blood and urine myoglobin >3000 ng/
mL, the clinical table was thought to be consistent with rhabdo-
myolysis. There were no findings of hemolysis in the peripheral
smear and under observation the thrombocyte count did not
decrease. Blood electrolytes recovered with fluid treatment but
creatine continued to rise and urine output continued to fall. In
the kidney biopsy, acute tubular damage was determined con-
sistent with rhabdomyolysis. The thyroid functions were normal
and in viral serology, EBV, CMV, HSV, HIV and toxoplasma were
found to be negative, perinuclear anti-neutrophil cytoplasmic
antibody (p-ANCA) negative, antinuclear antibody negative,
cytoplasmic  anti-neutrophil  cytoplasmic antibody (c-AN-
CA) and anti-ds-DNA negative. Proteinuria was determined at
64 mg/m2/hour in 24 hours of urine. Four times hemodialysis
and pulse steroid treatments were administered to the patient.
Polyuria which had developed under observation receded and
renal functions returned to normal. With improvement of the
clinical and laboratory values, the patient was administered
oral steroid treatment, referred to the polyclinic for follow-up
and was discharged.

Discussion

Following damage to the striated muscle cells, intracellular ele-
ments pass into systemic circulation resulting in the clinical and
laboratory findings of rhabdomyolysis. This situation can show
variations from a table of temporary hypocalcemia, hyperkale-
mia, increased creatin kinase and myoglobin as far as a Crush
syndrome table characterised by hypovolemic shock, cardiac ar-
rest and ARF. When muscle cells are damaged, proteins such as
myoglobin, CK, aldolase, LDH, potassium, and AST and cellular
components apart from proteins are expressed into the plasma
[2, 4]. Determination of myoglobin at high levels in the serum
may be an indicator of early stage damage in the muscle or the
muscle membrane.

Rhabdomyolysis may occur for traumatic reasons such as
earthquakes, electric shocks or mining accidents or for many
different reasons such as alcoholism and medication use (es-
pecially statins), excessive physical activity, long-term lack of
movement, epileptic seizures, hyperthermia, hypothermia, in-
fections, electrolyte imbalances (especially hypokalemia, hypo-
phosphatemia). Rhabdomyolysis is also seen in many congeni-
tal diseases of the metabolism, in glycolytic enzyme deficiency
diseases, in some diseases with abnormal lipid metabolism and
in malignant hyperthermia [2].

Frequently seen complications of rhabdomyolysis are cardiac
arrest, hypovolemia, arrythmia, compartment syndrome, wide-
spread intravascular coagulation and ARF. As the most com-
mon complication, ARF develops associated with impaired renal
perfusion and myoglobin damage. Of all ARF cases, 5-25% are
known to be associated with rhabdomyolysis and approximately
10-40% of rhabdomyolysis cases develop ARF. The most sig-
nificant laboratory finding of rhabdomyolysis is the increased
level of serum myoglobin. With a normal plasma level of <0.003
mg/dL, myoglobin is completely cleared from the plasma in ap-
proximately 6 hours with a very short half life of 1-3 hours. As
the half life is short, the level is generally found to be normal
on presentation [5]. In healthy individuals, as approximately 50-
85% is associated with plasma globulins, the transfer of myo-
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globin to the urine is negligible. Myoglobinuria has been seen
to be much greater in muscle mass which has suffered necrosis.
The main factors affecting the formation of myoglobinuria are
the level of blood myoglobin, the glomerular filtration rate and
urine flow rate [6]. Although the current patient had impaired
kidney function, the myoglobin level in the urine was found to
be >3000 ng/mL.

Sometimes rhabdomyolysis may develop without any trauma
and this is known as non-traumatic rhabdomyolysis. The current
case was thought to be non-traumatic rhabdomyolysis and the
fluid loss due to diarrhea and reduced oral intake were consid-
ered to have facilitated acute renal failure.

The most practical and meaningful test in the diagnosis of
rhabdomyolysis is an increase in creatin kinase showing mus-
cle damage. As 70% of potassium in the body is found in the
muscles, severe hyperpotassemia may be seen in rhabdomy-
olysis cases. In the current case potassium was determined at
6.1 mg/dL. While the ARF table is initially prerenal character in
rhabdomyolysis patients, at an advanced stage, acute tubular
necrosis occurs [7]. In the current patient, despite sufficient ap-
propriate fluid treatment, oliguria continued suggesting acute
tubular necrosis.

In patients developing ARF asociated with Crush syndrome, it
is not necessary to perform a kidney biopsy in all cases but in
cases that do not start the recovery process of ARF, a biopsy
can be performed to ascertain the underlying cause. Due to the
raised levels of creatinine in the current case, kidney biopsy was
performed and acute tubular necrosis associated with rhabdo-
myolysis was determined.

Conclusion

Rhabdomyolysis, which develops for various reasons and be-
comes evident with widesprread muscle damage, must be kept
in mind for patients presenting with ARF table even if there is
a history of trauma. It should not be forgotten that despite ap-
propriate treatment, it may lead to 2-5% mortality [8].
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Ozet

Rahim ici arag (RIA) diinya ¢apinda yaygin olarak kullanilan etkin ve giivenilir bir
dogum kontrol yontemidir. Ancak kullanim sirasinda nadiren kendiliginden veya
iatrojenik olarak kirilabilirBiz 30 yasinda bir kadinda 2 yil 6nce takilmis bakir-
It RIAnIn tek kolunun kendiliginden kirildigi ve atildigi olguyu sunulmustur. Has-
ta klinigimize vajinal ¢ikimda yabanci bir cisim tarileyerek basvurmustur. Yapilan
transvajinal incelemede RIANIn yerinden oynadigi ve sol kola ait ekojenitenin ol-
madig! izlenmistir.Rahim ici ara¢ kirlmasi nadir goriilse de 6zellikle RIAnin dis-
like oldugu vakalarda akilda tutulmahdir. Rutin kontrollerde ultrasonografik ola-
rak fundustan uzaklik ve lokalizasyonun yani sira ekojenitenin devami ve biitinlii-

g de degerlendirilmelidir.
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Abstract

Intrauterine device (IUD) is an effective and safe contraceptive method which is
commonly used worldwide. However, spontaneous or iatrogenic IUD fracture was
rarely occurred during usage. We present the case about spontaneous fracture
of one arm of copper IUD and the spontaneous expulsion of the broken piece
in a 30-year-old woman 2 years after insertion. The patient recoursed to our
clinic due to finding of a foreign body at vaginal outlet. Copper IUD was dislo-
cated in transvaginal ultrasonographic (TVUSG) examination and echogenicity of
left transverse arm was not identified in transvers section.Although IUD fracture
seems rarely, it must be born in mind especially when dislocation exists. Distance
to fundus and its location, besides the continuity of its echogenicity and integrity

should be observed during routine controls.
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Introduction

Intrauterine device (IUD) is a cost efficient, effective, long act-
ing and reversible contraceptive method which is preferred by
an increasing number of women worldwide [1]. The use of IUD
may be associated with abnormal uterine bleeding, pelvic pain,
dysmenorrhea. Also dislocation, expulsion and perforation can
be seen [2, 3].

Spontaneous or iatrogenic IUD fracture is seen rarely in liter-
ature as case presentations. Here we present the case about
spontaneous fracture of one arm of copper IUD and the spon-
taneous expulsion of the broken piece in a 30-year-old woman
2 years after insertion. The patient recoursed to our clinic due
to finding of a foreign body at her vagina outlet. At transvaginal
ultrasonography (TVUSG) copper IUD was dislocated and echo-
genicity dependent to left transverse arm was not identified in
transvers section. This is the first case reported in the literature
about the spontaneous breakage of one arm of copper IUD and
subsequent spontaneous expulsion of the broken piece.

Case Report

A 30 years old patient who gave her first birth by cesarean
section 2 years ago recoursed to our clinic due to finding of a
foreign body at her vagina outlet. The foreign body was deter-
mined to be a piece of copper IUD. Copper IUD (Copper T380A)
was inserted in the postpartum 2nd month easily, without any
complication. It was in its place at the controls in the 3rd and
18th months. The patient complained from blot hemorrhage for
20 days and pelvic pain for 2 days. During the gynecologic ex-
amination the string of IUD was seen and minimal blood was
observed in cervical ostium. In TVUSG examination, copper IUD
was seen as dislocated. Left transverse arm echogenicity was
not identified in transvers section (Fig. I). It was found out that
copper 1UD has broken at the joint of left transverse arm and
vertical body. It was removed easily by pulling the string. Ad-
ditional intervention was not necessitated because the broken
piece and the piece taken out had complemented each other
and echogenicity dependent to copper IUD was not identified at
control TVUSG (Fig. II).

Discussion

IUD is an effective and safe contraception method which is
commonly used worldwide [1]. Its ease of use and very rarely
observed systemic side effects provide an advantage as to the
other contraception methods [4]. It may cause abnormal uterine
bleeding, pelvic pain and dysmenorrhea. Also dislocation, expul-
sion and uterine perforation can be observed [2, 3].
Spontaneous or iatrogenic fracture of 1UD is a quite rarely seen
situation. In the reported cases breakage and retention of 1UD
has been occurred during removal[4]. In the first spontaneous
fracture of copper IUD case, the vertical piece of it was ex-
pelled 5 weeks after its easy postpartum placement; the re-
maining piece was removed by hysteroscopy[5]. To the best of
our knowledge this is the first case of spontaneous fracture of
one arm of copper IUD and the spontaneous expulsion of the
broken piece.

Emerging of a stress on T-junction due to imposing excessive
force to the arms during placement, increase in the stress re-
sulting from uterine contractions developed during menses and

Fig I. Absence of the left arm echogenicity

Fig II. Broken and removed part of IUCD

manufacturing defects are considered being responsible from
breakage of IUD [6]. To understand fracture mechanisms, force
imposed to different IUD types during the insertion, removal
and breakage are measured [6, 7]. According to the results of
these measurements, a force of 1.5-4 N and 5-6 N is needed for
an easy IUD placement and removal, respectively. However for
the breakage of IUD 15-22 N force is needed [6, 8]. Moreover
it was shown that, as the time period in uterus is extended,
the pressure for breakage gets lower [9]. Because uterus can
create 20 N magnitude force, uterine forces seems to be more
effective factor on fracture mechanism than the forces applied
during routine 1UD insertion and removal [6, 8]. In fact most of
the fractures identified during removal might occur previously.
Unless routine ultrasonography is performed before removal
or continuity of IUD echogenicity is examined carefully, intra-
uterine fractures can be overlooked. In our case, if the broken
piece had not been expelled spontaneously and it had not been
realized by the patient, it could be perceived as broken during
removal.
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Uterine forces resulting in IUD fracture and dislocation seems
to be same [8]. In our case, coexistence of dislocation and frac-
ture and spontaneous expulsion of the broken piece gave rise
to the thought of the effects of the uterine contractions in the
foreground. However, determining whether dislocation or frac-
ture was occurred first was not possible. Due to dislocation,
more pressure might be imposed on the joint of the left arm
and the body and that may cause fracture or; after the frac-
ture, stabilization of IUD might be disconcerted and this might
be the cause of dislocation. For this reason, when dislocation
is determined, to eliminate the fracture risk, dislocated IUD
should be removed as soon as possible. In addition, retention
of the broken piece can cause adhesion, infection, perforation
and infertility [4, 5]. In our case, because the broken piece was
spontaneously expelled and the remaining piece was removed
easily, additional intervention was not necessitated.

In conclusion, IUD fracture possibility must be born in mind es-
pecially when dislocation exists. During routine controls, dis-
tance of the IUD to fundus and its location, besides the conti-
nuity of its echogenicity and after removal its integrity should
be observed. The patients should be informed about this rare
but important condition and checked periodically. Moreover,
IUD manufacturers must be informed on the fracture cases to
improve the manufacturing quality.
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Ozet

Politiri, polidipsi, hipertansiyon, ciddi hiponatremi, metabolik alkaloz ve nefrotik si-
nirda proteindrisi olan, 18 aylik erkek olgu sunuldu. Hipertansiyon ilaca direncliy-
di. Angiografide, sag renal arter tikanikhigi saptandi. Bébregin nikleer taramasin-
da, afonksiyone sag bobrek tespit edildi. Perkiitan renal arter anjiyoplasti, hasta-
miz i¢in uygun olmadigindan nefrektomi yapildi. Tim bulgular sag nefrektomiden
sonra diizeldi. Cocuklarda hiponatremik hipertansif sendromun nadir olmasi, onun
yeterli bilinmedigini gosterir. Politirik, hipertansif ve hiponatremik ¢ocuklarda, re-
nal hasari ve yasami tehdit eden komplikasyonlari 6nlemek amaciyla, hiponatre-

mik hipertansif sendromun farkindaliginin arttirilmasi amagland.
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Abstract

An eighteen-month-old boy presented with polyuria, polydipsia, hypertension,
severe hyponatremia, metabolic alkalosis and nephrotic-range proteinuria. Hy-
pertension was drug resistant. Renal artery angiogram revealed right renal ar-
tery occlusion. Nonfunctional right kidney was also detected on the nuclear renal
scan. As percutaneous transluminal renal artery angioplasty was not appropriate
for our patient, nephrectomy was performed. Right nephrectomy resulted in the
resolution of all the symptoms. Rarity of hyponatremic hypertensive syndrome in
children may project its under-recognition. We aimed to increase awareness of
early diagnosis of HHS among polyuric, hypertensive and hyponatremic children in

order to prevent renal damage and life-threatening complications.
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Introduction

Hyponatremic hypertensive syndrome (HHS) is a condition char-
acterized by severe hypertension, hyponatremia or hypochlore-
mia caused by unilateral renal artery stenosis or occlusion [1]. In
children, 5-25% of the cases with secondary hypertension are
due to renovascular hypertension. Although information about
HHS in adults is well-known since 1950 [2], there are only a
few cases available in the literature regarding this condition in
children [1, 3-4]. However, some reports emphasized that rarity
of this disease in children might be the result of the lack of its
recognition [1, 5 ].

Activation of renin and angiotensin Il system by the ischemic
kidney causes hypertension and pressure diuresis from nonste-
notic kidney. On the other hand, increase in aldosterone and
antidiuretic hormone (ADH) secretion and thirst also cause hy-
ponatremia and hyokalemia [1, 5].

HHS may be accompanied by weight loss, polyuria, polydipsia,
hypertension, enuresis, fatigue, unconsciousness and personal-
ity changes [1, 3, 5]. Associated laboratory findings may include
hyponatremia, hypokalemia, hypochloremic alkalosis, hyper-
reninemia, hyperaldosteronism, high sodium levels in the urine,
and sometimes high nephrotic level of proteinuria, hypercalci-
uria and glycosuria [5-6]. The aim of this study was to report
an infant who presented with polyuria and was diagnosed with
hyponatremic hypertensive syndrome.

Case Report

An 18-month-old boy was referred to the Pediatrics department
with symptoms of drinking large volumes of water, with fre-
quent urination and weakness, as well as growth retardation for
three months. It was reported that his fluid intake was 2000-
4000 ml/day and daily urine output was 3000 ml/day since two
months. The family history indicated that parents were third-
degree relatives. The physical examination showed the infant’s
body weight to be 9800 g (<3 percentile), height 84 cm (50
percentile), and blood pressure of 180/100 mmHg (>99 per-
centile) (Table 1). He displayed symptoms of 10% dehydration,
such as sunken eyes, dry mucus membranes and mild delay in
skin turgor elasticity. All peripheral pulses were evident. Neuro-
logical, eye and all other system examinations were normal. No
papilledema was found in the eye examination.

Complete blood count and renal function tests (blood urea 25
mg/dl, serum creatinine 0.34 mg/dl) were within normal ranges.
Hyponatremia (125 mEg/L), hypochloremia (90 mEq/l), hypo-
kalemia (2.9 mEg/L), hypoalbuminemia (2.9 gr/dl) and hyper-
cholesterolemia (293 mg/dl) were detected. Analysis of blood
gases howed metabolic alkalosis (pH: 7.50, bicarbonates 29.8
mEq/L). Urinalysis indicated Ph of 7, density:1005 and +3 pro-
teins. The 24-hour urine protein test result showed 159 mg/m2/
hr and the fractional excretion of sodium (FENa) was calculated
to be 10% while the fractional excretion of potassium (FEK)
was 14%. No glycosuria or hypercalciuria was found. The renin
test performed in bed revealed 2500 pg/ml (2.77-61.80 pg/ml)
and aldosterone was determined at 745 (30-350 pg/ml). The
antidiuretic hormone was not evaluated.

Echocardiogram revealed left ventricular hypertrophy. Evi-
dence of end-organ damages, secondary to hypertension was
detected. The dimercaptosuccinic acid (DMSA) revealed a non-

functional right kidney (<10% functioning). Renal Doppler ultra-
sound revealed left hydronephrosis and possible right renal ar-
tery stenosis. The left kidney showed normal vascular structure.
Magnetic Resonance (MR) angiography revealed hypoplastic
right kidney with occlusion in the right renal artery, 2 mm from
the aorta outlet. The angiographic examination revealed that
the right renal artery was almost completely constricted and
the blood circulation in the kidney was via the collateral circula-
tion (Fig. 1). The infant was diagnosed as having HHS with clini-
cal findings of resistant hyponatremia and hypertension with
unilateral renal artery stenosis.

Fig. 1. Very little filling or full stenosis of the right renal artery on the renal arterio-
graph (thin arrow) and normal filling of the left renal artery (bold arrow)

On admission rehydration and sodium chloride treatment
were started. The serum sodium was corrected on the 7th day
post treatment, with 20-30 mEq/kg/day of sodium chloride.
Although maximum doses of nifedipine, enalapril and beta-
blocker were administered, no response was observed. As per-
cutaneous transluminal renal artery angioplasty (PTRA) could
not be performed in this case, the only option available right
nephrectomy, which was performed. One day post nephrectomy,
diuresis decreased to 4 cc/kg/hour and blood pressure began to
drop. Symptoms like hypertension, polyuria, polydipsia, hypona-
tremia, alkalosis and nephrotic proteinuria were all resolved by
one week post nephrectomy (Table 1). During the follow up of
18 months after nephrectomy, no pathologic clinical or labora-
tory findings were observed.

Discussion

Hyponatremic hypertensive syndrome is a rare and special type
of renovascular hypertension with hyponatremia, hypokalemia,
polyuria, proteinuria and high renin activity [4-5]. It occurs more
often in adults than in children, a few studies are available on
children diagnosed with HHS [3, 6]. HHS could be underdiag-
nosed in children due to inadequate information and awareness
regarding the disease [4-5].
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Table 1. Clinical and laboratory parameters of a patient with hyponatremic
hypertension syndrome

Variable Preoperation Postoperation
Blood Pressure (mmHg) 180/100 85/55
Daily urine volume (ml) 3000 650
Body weight (kg) 9.8 12
Serum parameters Na (meq/l) 125 136
K (meq/l) 2.9 3.7

Cl (meq/l) 90 110
Bicarbonate (meq/l) 29.8 23
Albumin (g/dl) 29 3.8
Urinary parameters FENa (%) 10 2

FEK (%) 14 38
Urinary protein excretion (mg/m2/h) 159 8
Urine osmolarity (mOsm/kg) 169 350
Urinary Na (mmol/l) 90 27
Urinary K(mmol/I) 3 1

FENa=Fractional excretion of sodium; FEK=fractional excretion of potassium

Our patient revealed weight loss, polyuria, polydipsia, drug-
resistant hypertension, resistant hyponatremia, hypokalemia,
hypochloremic alkalosis, hyperreninemia, hyperaldosteronism,
high sodium levels in the urine and nephrotic level of protein-
uria. These symptoms are indicators of hyponatremic hyperten-
sive syndrome. Although our patient had polyuria and growth
retardation for three months, he was unrecognized as men-
tioned in the literature [4-5].

For a patient to develop HHS, the condition of unilateral re-
nal artery stenosis is observed, with the other kidney display-
ing normal perfusion and function [1]. In the pathogenesis of
the disease, the main problem is the release of high quantities
of renin from the ischemic kidney due to renovascular stenosis
[4]. Our patient had right renal artery occlusion. It was thought
that renal ischemia in our patient caused hyperreninemia re-
sulting with hypertension and pressure diuresis. Stimulation of
thirst, causing polyuria, together with pressure diuresis was the
reason of sodium loss in urine resulted with hyponatremia (Ta-
ble 1). Direct renal action of angiotensin Il and ADH secretion
might also have role in hyponatremic renin angiotensin system
activation caused hyperaldosteronism resulted with hypokale-
mia [1, 5].

Measurement of blood pressure in children with unexplained
polydipsia and polyuria is important. Late diagnosis of hyper-
tension in our patient caused end organ damage both in hearth
as left ventricular hypertrophy and kidney as glomerular hyper-
filtration. Nephrotic-range proteinuria in our patient similar to
that reported by Trivelli [4] was probably due to the glomerular
hyperfiltration, deriving from hyperreninemia and hypertension.
Quick resolution of proteinuria after right nephrectomy demon-
strated reversible nonstenotic kidney hyperfiltration.

Trivelli et al. [4] reported hypercalciuria in two children with
HHS which lasted for several months after surgery. We sup-
posed that in our patient, not having hypercalciuria, distal con-
voluted tubules were not involved.

The first choice for the antihypertensive treatment of cases
with HHS should be the angiotensin-converting-enzyme inhibi-
tors or angiotensin receptor blockers. Except potent diuretics,

which may exacerbate the disorder, additional antihypertensive
drugs can be used [5]. No response was observed to the antihy-
pertensive agents used.

For the achievement of cure, surgical correction of the underly-
ing renal ischemia is necessary Percutaneous transluminal re-
nal angioplasty with or without stenting or uninephrectomy can
be used [5, 7]. Nephrectomy is necessary if the ischemic kidney
contributes less than 10% of the renal function or if PTRA fails
[6, 8]. It is impossible to perform PTRA in our patient, because
his right renal artery was almost completely constricted and
DMSA revealed a non-functional (10 %) right kidney. Therefore,
we performed to threat our patient with unilateral nephrectomy
of the affected kidney.

In conclusion, clinicians should be careful in differantial diag-
nosis of the children with polyuria and unexplained electrolyte
abnormalities. This case, with the other few reports, indicated
that HHS may also be seen in renovascular hypertension in chil-
dren. Our case report also emphasizes the importance of early
diagnosis in preventing life-threatining complications and pre-
serving renal function of the non-stenotic kidney.
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Ozet

Darier hastaligi (Darier-White hastaligi, keratozis follikilaris), 6zellikle seboreik
bolgeleri tutan, keratinizasyon bozuklugu ile karakterize, otozomal dominant ge-
cisli, nadir gézlenen bir hastaliktir. Bu makalede, klinik ve histopatolojik bulgular
ile Darier’s disease tanisi konulan 47 ve 28 yaslarinda ki anne ve kiz iki kadin has-

ta, bu hastaligin nadir gériilmesi nedeniyle sunulmustur.
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Abstract

Darier’s disease (Darier-White disease, keratosis follicularis) is a rare autosomal
dominant disease particularly involving the seborrheic areas and characterized
by impaired keratinization. Herein, two cases of this rare disease in a mother
and her daughter, aged 47 and 28 years, are reported, together with clinical and

histopathological findings.
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Introduction

Darier’s disease, also known as Darier-White disease or kera-
tosis follicularis, is a rare, autosomal dominant keratinization
disorder first reported in 1889 by Darier and White. It is ob-
served equally in both sexes [1-3]. Impairment in desmosomes
and the tonofilament-desmosome complex, and compromise of
epidermal homeostasis resulting from damage in ATP2A2 gene
on the 12g23-24 1 chromosome that codes the calcium pump
have been implicated in the pathogenesis of the disease [4].
Darier’s disease is an entity that should be considered in the
differential diagnosis of dermatoses progressing with keratotic
papular lesions.

This report presents two familial cases of Darier’s disease of a
mother and her daughter.

Case Report 1

A 47-year-old woman presented to our clinic with numerous
mildly itching brown eruptions on the trunk and skin folds, hav-
ing persisted and worsened for about 30 years. Her symptoms
increased with sunlight and sweating and improved in the win-
ter. Her history revealed that she had hepatitis B infection for
12 years, and she had been receiving telbivudine therapy for 14
months. In addition, she had generalized anxiety disorder for 4
years, and was using paroxetine for 2 years. Further investiga-
tion revealed that her daughter had similar eruptions. Physical
examination findings were normal. Dermatological examination
revealed numerous brown hyperkeratotic papular lesions on the
bilateral axillary regions, beneath the breasts and on the trunk
(Figure 1). Complete blood count and routine biochemical tests

Figure 1. Brown hyperkeratotic papules on the trunk in Case 1.

were within normal limits. A punch biopsy from a keratotic pap-
ular lesion on the trunk was performed. Histopathologically, a
parakeratotic plug accompanying hyperkeratosis was detected
in the stratum corneum (Figure 2). Beneath the parakeratotic
plug, mild papillomatosis, irregular acanthosis, and focal supra-
basal acantholysis were observed in the epidermis, by perform-
ing serial sections (Figure 3). In addition, dyskeratotic cells were
present in the formation of “corps ronds” and “grains” in the
upper part of the epidermis (Figure 3). Mild rete hyperplasia in
the upper dermis was detected. There were mild perivascular
chronic inflammation and melanophages in the upper dermis.
The histopathological features were evaluated as compatible
with Darier’s disease. After clinicopathological correlation, the
case was diagnosed as Darier’s disease. Treatment with acitre-
tin (25 mg/day) was started.

Figure 2. The microscopic photo of Case 1 showing focal suprabasal acantholysis
(H&E, x40).

Figure 3. The higher-power microscopic view of Case 1 illustrating focal supra-
basal acantholysis, dyskeratotic cells as “corps ronds”, and “grains” (H&E, x200).

Case Report 2

The 28-year-old daughter of Case 1 had eruptions extending
from the neck to the trunk for approximately 10 years. These
eruptions increased in size and number in the summer, and
itching occurred. No characteristic finding was determined in
her clinical history. Physical examination findings were normal.
Dermatological examination revealed brown hyperkeratotic
papular lesions on both sides of the neck, and both beneath and
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between the breasts (Figure 4). Complete blood count and rou-
tine biochemical tests were within normal limits. A punch biopsy
from a keratotic papular lesion on the neck was performed. The
histopathological findings were similar but more striking and
characteristic than Case 1. In the present case suprabasal ac-
antholysis was extensive and formed suprabasal clefts (Figure
5). Dyskeratotic cells as “corps ronds” and “grains” in the upper
part of the epidermis were also present (Figure 6). There was
mild perivascular chronic inflammation accompanying a few
eosinophils and melanophages in the upper dermis. The histo-
pathological features were reported as consistent with Darier’s
disease. On the basis of clinical and histopathological find-
ings, the case was diagnosed as Darier’s disease. Topical 0.1%
adapalene gel and moisturizing cream treatment was started.
Since the patients did not attend to regular follow-up, the ef-
ficiency of the treatment could not be determined.

Figure 4. Brown hyperkeratotic papules on the neck of Case 2.

Figure 5. The microscopic photo of Case 2 showing extensive suprabasal acan-
tholysis forming suprabasal clefts (H&E, x40).

Figure 6. The high-power microscopic view of Case 2 illustrating suprabasal
clefts, dyskeratotic cells as “corps ronds”, and “grains” (H&E, x400).

Discussion

The characteristic features of Darier’s disease are fatty, hyper-
keratotic hard lesions located at the anterior part of the chest,
the middle part of the back, and seborrheic areas such as the
hair margins and flexural areas. In general, the lesions are itch-
ing. The symptoms usually begin between the ages of 6 and 20
years, and peak in puberty. Clinically, Darier’s disease may be
confused with seborrheic dermatitis and acne. The triggering
factor initiating pathogenesis is unknown, but increased sebum
secretion in puberty and changes in bacterial flora are thought
to play significant roles. Symptoms may worsen with sunlight
and sweating, as in our cases. This is attributed to solar injury
induced inflammation [1, 5].

Hair is generally normal in Darier’s disease, while hairy skin is
frequently covered with thick, fatty squames and crusts. Acral
involvement in the form of punctate, keratotic papules is seen
on the hands and feet in 95% of patients [1, 6]. Nail involve-
ment manifests as fragility in the nails, subungual hyperkera-
tosis and splinter hemorrhage. Longitudinal white ridges may
appear, and V-shaped nicks are seen at the free edge of the
nail. Oral mucosal involvement may occur in about 15% of the
cases as mucosal plaques and/or a cobblestone appearance in
the hard palate [2, 4, 5]. In our cases there was no hairy skin,
acral area, nail or oral mucosa involvement.

Darier’s disease is a disorder of epidermal maturation and ke-
ratinization showing acantholytic dyskeratosis, histopathologi-
cally. The most strikingly characteristic features are suprabasal
acantolysis forming clefts or lacunae, and dyskeratotic cells
called “corps ronds” and “grains”, histopathologically (1, 7). The
histopathological appearance also supported diagnosis in our
cases.

No relation is determined between Darier’s disease and other
medical problems in the literature. However, accompanying
neuropsychiatric problems such as bipolar affective disorder,
mental retardation, schizophrenia, recurrent depression, at-
tempted suicide and epilepsy have been reported in some fami-
lies [5, 6]. Our first case had a history of paroxetine use due to
generalized anxiety disorder. Although Darier’s disease exhibits
a progressive course, it has no important complications. The
most common complications are secondary skin infections such
as widespread viral, bacterial, and dermatophyte infections [7].
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No complication was observed in our cases.

The main approach for the treatment of Darier’s disease in-
cludes avoiding heat and sunlight, and using emollients. Anti-
septics, retinoids, tacrolimus, and 15% fluorouracil are used in
topical treatment. Isotretinoin and acitretin therapies are more
popular in widespread and serious cases [1, 5]. Alitretinoin, an
endogenous retinoid used in severe, chronic hand eczema re-
sistant to topical potent steroids, has recently been reported
to be more beneficial in Darier’s disease [8]. Oral treatments
including prednisolone, cyclosporine, oral contraceptives, and
essential fatty acids are the alternative therapies that are used
rarely. Surgical procedures such as laser and dermabrasion may
be tried if there is no response to oral therapies [6].

In conclusion, Darier’s disease is an inherited rare entity that is
a member of the acantholytic dyskeratosis family. It should be
kept in mind in the differential diagnosis of dermatoses pro-
gressing with keratotic papular lesions, clinically. In the present
report, a mother and her daughter with Darrier’s disease are
presented emphasizing the rarity of this disorder, the signifi-
cance of the detailed clinical history, and a summary of the ba-
sic diagnostic and therapeutic approaches.
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Manyetik rezonans goriintiileme, miyelopatik semptomlar ile basvuran spinal
kord lezyonu arastirilan hastalarin degerlendirilmesi icin tercih edilen gegerli
gortntileme yontemidir. Erken tani, bu lezyonlarin tedavisinde 6nemli bir rol
oynar, prognozu ve hastanin sonucunu etkileyebilir. Bu derlemede infarkt, ka-
vernéz malformasyon (CM), arteriovenéz malformasyon (AVM), tiberkiiloma,
brusella apsesi, hemangioblastoma, dermoid, epidermoid tiimérler, ve metas-
tazi iceren nadir intramediiller spinal kord lezyonlari klinik bulgular ve manye-

tik rezonans sinyal 6zellikleri sunulmustur.

MR Goriintiileme; Spinal Kord; intrameduller Lezyon

Magnetic resonance imaging is the current imaging modality of choice for
evaluating patients presenting with myelopathic symptoms in the search for
spinal cord lesions. Early diagnosis plays an important role in the manage-
ment of these lesions and can affect the prognosis and final outcome of the
patient. In this review article, the clinical presentation and magnetic reso-
nance signal characteristics of unusual intramedullary spinal cord lesions,
including infarction, cavernous malformation (CM), arteriovenous malforma-
tion (AVM), tuberculoma, brucella abscess, hemangioblastoma, dermoid, epi-

dermoid tumors, and metastases, are presented.
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Introduction

Spinal cord lesions are rare; magnetic resonance imaging
should be performed as soon as possible and as the first tech-
nique whenever an intrinsic spinal cord lesion is suspected clini-
cally. In this pictorial essay, unusual intramedullary spinal cord
lesions, including vascular lesions of the spinal cord (such as
infarction, cavernous malformation (CM), arteriovenous malfor-
mation (AVM), spinal cord abscess (including tuberculoma and
brucella abscess) and rare intramedullary neoplasms (including
hemangioblastoma, dermoid, epidermoid tumors, and metas-
tases) are presented. The clinical presentation and magnetic
resonance signal characteristics of these unusual intramedul-
lary lesions are discussed.

Vascular Diseases of the Spinal Cord

Vascular diseases affecting the spinal cord, while a relatively
rare occurrence, compared with cerebrovascular events, can
cause substantial neurological morbidity. They include various
pathologies, including structural issues (e.g., infarction, cavern-
ous malformation (CM), arteriovenous malformation (AVM).

Spinal Cord Infarction

The key to distinguishing spinal cord infarction from other enti-
ties that can have a similar appearance on imaging is the clini-
cal history. Spinal cord infarction is characterized clinically by
sudden motor and sensory loss below the level of the spinal
cord injury [1]. Underlying causes include aortic disease and
surgery, atherosclerosis, degenerative spinal disease, systemic
hypotension, vertebral artery dissection, coag-ulopathy, trau-
ma, and cocaine abuse. However, the cause has been reported
to be idiopathic in 28-74% of cases [2].

Infarction occurs most commonly in the thoracic and thora-
columbar cord, which has a tenuous blood supply. Spinal cord
infarction typically manifests in MRI as focal cord swelling,
including intramedullary hyperintensity on T2-weighted im-
ages (Fig. 1). Diffusion-weighted imaging demonstrating focal

Figure 1. Spinal cord infarction. A
55-year-old female with recent ab-
dominal aortic aneurysm repair pre-
sented with paralysis and paresthesia
in both lower extremities. MR image
obtained 2 days after the onset of
symptoms. Sagittal T2-weighted (A),
image demonstrates diffuse central
hyperintensity (arrows) with cord
expansion between the Th11 and L1
spinal levels. Axial T2-weighted (B),
hyperintense signal with involvement
of gray matter and adjacent central
white matter (arrow).

restricted diffusion has become increasingly sensitive for the
diagnosis of spinal cord infarcts, but its sensitivity is not as
high as in the brain. Infarction may show minimal enhancement
(typically after 5 days). Contrast enhancement may persist for
up to 3 weeks after onset. Mild cord expansion is often present.
However, as described in several studies, conventional MRl may
appear normal in some patients, especially in the acute phase
[1-4].

Cavernous Malformation

Cavernous malformation (CM) is also known as cavernous angi-
oma, cavernous hemangioma, and cavernoma. CMs are angio-
graphically occult vascular malformations, defined by abnormal,
enlarged vascular channels but without interposing neural or
glial tissue. Intracerebral CMs are more common than spinal
lesions; coexisting intracranial CMs can be found in a quarter of
cases and even more frequently in familial cases [3]. The clinical
presentation is variable, and patients may receive a diagnosis
of an asymptomatic intramedullary CM. The acute presentation
is likely due to hemorrhage within the vascular spaces or into
the spinal cord parenchyma [1].

The diagnosis of spinal CM requires MRI. CM typically demon-
strates a speckled “popcorn” heterogeneous signal intensity
on both T1- and T2-weighted images due to blood products
in various stages of evolution. The lesion may demonstrate a
peripheral rim of hemosiderin of low signal intensity on T2-
weighted images. Gradient echo sequences may demonstrate
the “blooming” susceptibility artifact from the presence of
blood products (Fig. 2) [1,3,4]. CT may also be of value, be-

Figure 2. Cavernous malformation. A 61-year-old female with an incidentally re-
vealed spinal cord cavernous malformation (CM). Sagittal T1- weighted (A) and
T2- weighted (B) spinal MR images show a focal area of hyperintensity with a hy-
pointense rim on the right side of the cervical cord (arrow). (C) The lesion “bloom-
ing” artifact on a sagittal gradient echo image (arrow).

cause some cavernomas demonstrate extensive calcification. In
acutely hemorrhaging cavernomas, however, spinal angiogra-
phy should be performed to rule out small glomerular AVM [1].

Spinal AVMs

Spinal cord AVMs are congenital lesions resulting from a defect
in early vascular embryogenesis. Spinal AVMs are a rare clinical
phenomenon, although precise estimates of the incidence are
lacking for all but a specific subset called “spinal dural AV fis-
tulae” (sdAVF), which has been reported to affect 5 10 patients
per million population annually [3] . Spinal dural AV fistulae are
the most frequent vascular malformations of the spine and rep-
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resent upwards of 70% of all spinal AVMs [1]. Both sdAVFs and
AVMs are predominantly thoracolumbar, but may develop at
any level of the cord, including the filum terminale. They cause
symptoms primarily from venous hypertension, which then pro-
duces cord edema and, eventually, infarction. Spinal MRI and
angiography are essential in establishing a diagnosis of spinal
AVM. Spinal MRI has excellent sensitivity and specificity for the
detection of spinal AVYMs and sdAVF, as long as it includes all
necessary sequences and is interpreted by experienced neuro-
radiologists [3]. MRI of the entire spine should be performed, be
it in the setting of a progressive myelopathy or spinal subarach-
noid hemorrhage, because neurological signs and symptoms do
not correspond well with the level of the vascular lesion. MRI
characteristics of the myelopathy associated with sdAVF in-
clude longitudinally extensive T2 hyperintensity within the cen-
tral aspect of the spinal cord, involving the conus medullaris
in as many as 95% of patients. Spinal cord enlargement and
dilated perimedullary veins may also be seen, most prominently
on sagittal T2 sequences. The cord becomes swollen and may
demonstrate patchy or diffuse enhancement as a sign of chron-
ic venous congestion [4] (Fig. 3).

Figure 3. Spinal dural AV fistula: A 46-year-old male presented with bilateral lower
extremity weakness for 2 months. Sagittal T2- weighted (A) spinal MR images,
intramedullary high-intensity area (arrow) and dilated perimedullary vessels (open
arrow), which are present as a flow void in these images. The combination of
pathologically dilated vessels and edema of the cord is pathognomonic for spinal
dural AV fistulae. Gadolinium-enhanced fat-suppressed T1 -weighted image (B)
the cord is swollen, demonstrating patchy enhancement (arrow).

Spinal Cord Abscess

Intramedullary abscess of the spinal cord is a rare infection of
the central nervous system. It is associated with high morbidity
and mortality. Early recognition and treatment are important
[5]. Multiple organisms have been shown to cause intramedul-
lary abscess; we discuss tuberculoma and brucella abscess.

Tuberculoma

The most common form of spinal tuberculosis is meningitis,
but involvement of spinal cord in the form of intramedullary
tuberculoma is rare and the concurrent occurrence of cranial
and intramedullary tuberculomas is extremely rare [6]. Central
nervous system tuberculosis occurs because of the hematog-
enous spread of the bacilli from a distant focus. Additionally,
in spinal tuberculosis, the tuberculous bacilli may gain entry
through the subarachnoid space or central canal and produce
a local inflammatory response, which can evolve into an intra-
medullary granulomatous lesion [6,7]. The clinical presentation
of intramedullary tuberculoma is progressive myelopathy, with
or without sphincter disturbances [6,8].

The MRI findings in cases of spinal intramedullary tuberculoma
can vary during the different phases of the tuberculoma. In the
early phase, there are severe infective reactions and variable
degrees of edema around the lesion. During this phase, tuber-
culoma appears isointense on both TTWI and T2WI and is ho-
mogenously enhanced. Subsequently the tuberculoma capsule
becomes richer in collagen. As a result, TTWI shows equal signal
intensity and T2WI shows equal or low signal intensity. After
enhanced scanning, there is rim enhancement and a low signal
in the central region (Fig. 4). The center of the tuberculoma

Figure 4. Co-occurrence of intracerebral tuberculoma with spinal cord tubercu-
loma. A 31-year-old female with a history of tuberculous meningitis with weak-
ness right lower limb for 2 days. Sagittal T2- weighted (A) MR image showing
an intramedullary lesion with extensive surrounding edema. Enhanced sagittal
T1- weighted image (B) shows obvious ring enhancement of the intramedullary
lesion (arrow).
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becomes hyperintense on T2WI with the development of case-
ation. The solid parts of granulomas may appear as hypo- to
hyperintense on T2WI with the development of caseation; also,
T2WI typically shows a “target sign” [7,8].

Brucella Abscess

Brucellosis is an infectious disease caused by a Gram-negative
intracellular coccobacillus.

Brucella reaches the CNS via the hematogeneous route or by
direct extension from spondylitis. Nervous system complica-
tions of neurobrucellosis include meningitis, encephalitis, brain
abscess, epidural abscess, demyelization syndromes, and me-
ningovascular syndromes. Meningitis has been reported as
the most frequent presentation, occurring in ~50% of cases,
but abscess and granuloma development generally have rare-
ly been reported [9,10]. Neurobrucellosis can be diagnosed
by raised brucella titers in the CSF, which were also detected
in the present case. The lesion exhibits a hypointense signal
on T1-weighted sequences and a hyperintense signal on T2-
weighted sequences with associated spinal cord edema (Fig.
5). Intramedullary abscesses may show restricted diffusion on
diffusion-weighted images [5].

Figure 5. Intramedullary Brucella abscess. A 15-year-old male with a history of
brucellosis presented with progressive upper and lower extremity pins and nee-
dles symptoms. Pretreatment: Sagittal T2-weighted MR image (A) showing intra-
medullary isointense lesion with surrounding edema. Enhanced sagittal and axial
T1-weighted (B,C) showed obvious homogeneous enhancement of the intramed-
ullary lesion. The lesion is hyperintense on axial DWI (D). Restricted diffusion is
seen on the ADC map (E).

Rare Intramedullary Neoplasms
We discuss hemangioblastomas, dermoid and epidermoid tu-
mors, and metastases.

Hemangioblastoma

Hemangioblastomas are benign WHO grade | tumors. Heman-
gioblastomas of the spinal cord tend to be solitary (80%), with
multiple lesions being suggestive of VHL syndrome (autosomal-
dominant cerebelloretinal hemangioblastomatosis, renal cell
carcinoma, multiple renal and pancreatic cysts, pancreatic cyst-
adenocarcinoma, and epididymal cysts) [1]. These neoplasms
are slow-growing and may present with sensory changes, pain,
and motor dysfunction [11]. On MRI, hemangioblastomas are
well-circumscribed nodular masses with variable T1 intensity
(typically isointense), prominent enhancement with gadolinium,
and hyperintensity on T2-weighted imaging. Flow voids, ad-
jacent cysts, and hemorrhage are also common findings. The
signal within the cyst may vary depending on the protein con-
tent within the cyst fluid. A syrinx may be present, and there
may also be long segment cord edema without a syrinx [11,12].
Some cases may have the classic “cystic mass with an enhanc-
ing mural nodule” appearance characteristic of cerebellar he-
mangioblastoma (Fig. 6) (1).

Figure 6. A 29-year-old female with multiple hemangioblastoma lesions in the
spinal cord and cerebellum in von Hippel-Lindau (VHL) syndrome. Sagittal post-
contrast T1- weighted images (A) show enhanced nodule posterior aspects of the
cord and cerebellum (arrows). Sagittal T2-weighted (B) consistent with edema
and a cystic mass. Sagittal postcontrast T1-weighted images (C) enhanced nod-
ule (arrow) and open arrow show a hyperintense linear structure consistent with
a vessel posterior to the cord.

Dermoid Tumor

Dermoid tumors or dermoid cysts are rare, congenital, be-
nign, slow-growing tumors composed of more than one of the
three primitive germ cell layers that produce skin and its ap-
pendages (hair follicles, sweat gland, and sebaceous glands).
Dermoid cysts can be associated with dermal sinus (20%),
vertebral abnormalities, and closed dysraphism [1]. Patients
may present with slowly progressive compressive radiculopa-
thy and myelopathy or cauda equina syndrome. These tumors
may often become acutely symptomatic after rupture or infec-
tion [1,13]. On MR imaging, the signal intensity characteristics
are variable, depending on the cystic contents, with the two
major components being fluid and lipid. The lipid components
appear hyperintense on T1- weighted MR images and exhibit
low signal in-tensities on gadolinium-enhanced fat-suppressed
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T1-weighted MR images (Fig. 7). The lesion can also appear

Figure 7. Intramedullary dermoid tumor. A 3-year-old female patient with previ-
ous history of occult spinal dyraphism. Sagittal MRI of spine: T2-weighted (A),
T1-weighted (B) and gadolinium-enhanced fat-suppressed T1-weighted images
(C). There is a well-defined intramedullary cystic mass, expanding the dorsal
spinal cord. The dorsal component (arrows) is hyperintense on T1-weighted and
T2 -weighted images and shows suppression on gadolinium-enhanced fat-sup-
pressed T1-weighted MR image, consistent with fat.

hypointense on T1-weighted MR images because of increased
water content. On T2 weighted MR images, the fluid compo-
nents are hyperintense. The soft-tissue component usually en-
hances after administration of intravenous contrast [1,13].

Epidermoid Cysts

Epidermoid cysts are benign tumors originating from ectoderm
remnants. Intramedullary epidermoid cysts are very rare en-
tities. They can be congenital, and are frequently associated
with other spinal malformations, such as spina bifida [14]. Pa-
tients may present with non-specific presentations and symp-
toms, such as numbness, weakness, spasticity, and paraparesis
of the lower extremities [15]. On MRI, where the absence of
peritumoral edema and sharp boundaries between the lesion
and surrounding parenchyma confine the diagnosis, there is
minimal peripheral enhancement with gadolinium, and an in-
homogeneous signal is usually observed on both T1 and T2WiI
[14,15]. At MR imaging, epidermoid tumors can mimic cystic
lesions with fluid content, such as arachnoid cysts. DWI can help
in obtaining a correct diagnosis. Arachnoid cysts exhibit elevat-
ed diffusion with low signal on trace DWI and high ADC values,
whereas epidermoid cysts show high signals on DWI (Fig. 8).
ADC measured in the tumor was lower than that reported in
intracranial epidermoids [14].

Metastasis

Intramedullary spinal cord metastases (ISCM) are rare. Al-
though lung and breast cancers are the most common tumor
sites in ISCM, melanoma, renal, colorectal, and lymphoma have
also been reported [1,12]. The prognosis of patients with ISCM
is very poor and nearly all patients present with motor weak-
ness and pain, as well as bowel and bladder dysfunction (60%)
and parasthesias (50%) [1]. At MR imaging, metastatic intra-
medullary lesions often show cord expansion due to associated
edema, which is usually out of proportion to a seemingly focal
small cord lesion, usually extending over several vertebral seg-

Figure 8. Intramedullary epidermoid cysts. A 3-year-old male patient who present-
ed with bilateral lower extremity weakness for 4 days. MRI of the thoracolumbar
spine shows an intramedullary mass at the T8-9 level. On sagittal T2-weighted
image (A), the intramedullary lesion appeared hyperintense and well-defined (ar-
row). Sagittal T1-weighted image(B) lesion hypointense (arrow). On sagittal DWI
(C), a marked high signal with low apparent diffusion coefficient value (D) is dem-
onstrated.

ments. Postcontrast images may show either a ring-enhancing
or a homogenously enhancing lesion (Fig. 9). The presence of
hemorrhage may produce heterogeneous enhancement [1,12].

Figure 9. Intramedullary metastasis (primary, lung). A 45-year-old female with
lung cancer with a known history of metastatic disease presents with bilateral
lower and upper extremity paresthesia and weakness. On sagittal T2-weighted
image (A), the intramedullary lesion appears isointense (arrow), there is a diffuse
increased T2 signal, consistent with edema with enlargement of the cord (arrow
head). Postcontrast sagittal (B) images show a lesion (arrow) of homogeneous
enhancement in the cervical cord.
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Conclusion

We have briefly reviewed clinical presentation and magnetic
resonance signal characteristics of unusual intramedullary le-
sions, including infarction, CM, AVM, tuberculoma, brucella ab-
scess, hemangioblastoma, dermoid, epidermoid tumors, and
metastases. When spinal cord diseases are suspected, MRI
should constitute the first diagnostic modality to identify the
lesion and rule out potential differential diagnoses.
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Ultrasonografi, bilgisayarl tomografi ve manyetik rezonans gériintiileme gibi
radyolojik gortntileme yontemlerinin yaygin kullanimi ile birlikte ozellikle 2
cm'den kiigtk, klinik olarak lokalize bébrek tiimérlerinin insidansinda goze car-
pan bir artis olmustur. Dahasi, bu lezyonlarin kesin patoloji sonuglari %30’lara
kadar iyi huyludur. Problarin gelismesi ve es zamanli goriintileme yetene-
gi gibi strekli yenilikler ile birlikte ablasyon tekniklerinin (radyofrekans ab-
lasyon [RFA], krioablasyon [CA], yiiksek yogunlukla odaklanmis ultrasonogra-
fi [HIFU], microwave ablasyon [MWA]) gelismesi 6zellikle T1 renal tiimérle-
rin tedavisinde bu tekniklere olan ilgiyi arttirmistir. RFA ve CAnin nefrekto-
mi ile karsilastirildiginda benzer kanser-spesifik sagkalim, hastaliksiz sagka-
lim, niiksstiz sagkalim ve genel sagkalim oranlari vardir. MWA ve HIFU di-
stik hasta sayilari ve yetersiz klinik deneyim ile hala deneyseldir. Minimal in-
vazif teknikler pek cok komorbiditesi ile yiiksek cerrahi ve anestezik riske sa-
hip, VHL gibi sistemik hastaliklara bagli bircok tiimérii olan ya da cerrahiye
gitmek istemeyen hastalar icin uygun bir teknik olabilir. Ozellikle rélatif kisa
yasam beklentisi ve diisiik performans durumlu yash hastalar bu islemler icin
iyi birer aday olabilirler.

Bobrek Tumori; RFA; HIFU; MWA

With the widespread use of abdominal imaging modalities such as ultra-
sound (US), computerized tomography (CT) and magnetic resonance imaging
(MRI), there has been a pronounced increase in the incidence of renal tumors
especially clinically localized, small < 2 cm ones. Moreover the final pathology
of these lesions is benign up to 30%. The development of ablation techniques
(radiofrequency ablation, cryoablation, high-intensity focused ultrasound
and microwave ablation) with continuous innovations such as refinement of
probes and real-time imaging capabilities has pioneered the great interest in
these techniques, especially for the treatment of T1 renal malignancies. RFA
and CA have similar cancer specific survival, disease-free survival, recurrence
free survival and overall survival rates compared to nephrectomy. MWA and
HIFU remain still experimental due to low patient volume and insufficient
clinical experience. Minimal invasive techniques can be a feasible treatment
alternative for patients who have high surgical and anesthetic risk with mul-
tiple comorbidities, have multiple tumors due to a systemic disease like VHL
or do not want to undergo extirpative surgery. Especially elderly patients
can be good candidates for these procedures with their relatively short life
expectance and impaired performance status.

Renal Masses; RFA; HIFU; MWA
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Introduction

With the widespread use of abdominal imaging modalities such
as ultrasound (US), computerized tomography (CT) and mag-
netic resonance imaging (MRI), there has been a pronounced
increase in the incidence of renal tumors especially clinically
localized, small < 2 cm ones [1]. It is estimated that more than
50% of renal cell carcinomas (RCCs) are being identified inci-
dentally [2]. This exaggerated utilization of modern technology
has led to the alteration of clinical landscape of renal tumors.
At the present time, majority of renal tumors are detected inci-
dentally with small dimensions (<4cm), low grade and low ma-
lignant potential. Moreover the final pathology of these lesions
is benign up to 30% [3].

The surgical management of RCC has evolved impressively sub-
sequent to description of radical nephrectomy (RN) and ipsilat-
eral adrenalectomy as gold standard treatment in 1969 [4]. The
data supporting that surgically induced chronic kidney disease
may increase cardiovascular and metabolic risk factors has led
a shift toward nephron preserving treatment options [5]. Cur-
rently, partial nephrectomy (PN) has became the gold standard
for the management of small renal masses (SRMs) because it
preserves the normal renal parenchymal tissue and has similar
oncologic outcomes to radical nephrectomy [6]. While PN has
similar oncologic outcomes to RN, it is related with increased
complications [5]. Another management choice in SRMs is ac-
tive surveillance (AC). AC surveillance is postulated as an ap-
propriate initial strategy for SRMs. It is especially convenient
for elder patients with multiple or serious comorbidities thus
unfit for surgery [7].

Minimal invasive treatment modalities like thermal ablations
(cryotherapy or radiofrequency ablation) and high intensity fo-
cused ultrasound (HIFU) can be a good choice for those patients
who are unsuitable for or not willing to undergo extirpative sur-
gery, elderly or have multiple tumors due to systemic diseases
like Von-Hippel Lindau (VHL) disease. The development of abla-
tion techniques with continuous innovations such as refinement
of probes and real-time imaging capabilities has pioneered the
great interest in these techniques, especially for the treatment
of T1 renal malignancies. Ablation procedures also have some
superiority in terms of cost compared to both open and radical
nephrectomy [8].

On the other hand, the maximum tumor size for such ablative
techniques still remains controversial. While EAU guidelines re-
stricts it use with tumors smaller than 3 cm some studies have
reported success in pT1b (4-7 cm) tumors [3].

The purpose of the following section is to overview the current
literature to provide the reader a point-view about most often
applied ablative procedures.

Radiofrequency Ablation (RFA) of Renal Tumors

RFA or radio thermal ablation is a tissue-destruction tech-
nique, which uses thermal energy produced by alternating high-
frequency electric current between 100-500 kHz. The current
reaching the tissue via needle electrode causes the resistive
heating of adjacent tissue known as Joule effect. Alteration of
tertiary structure of intracellular protein occurs at 60° C which
causes the denaturation of collagen and lipid bilayer damage.
Thermal coagulation starts at 70° C while the drying of the tis-
sues takes places at about 100° C. Higher temperatures are not
suggested due to increase in impedance and diminish in the
efficacy of the treatment caused by the tissue charring [9]. RFA
can be performed either laparoscopic (L/S) or percutaneous.

RFA has been widely accepted as an affective nephron-sparing
procedure in the management of small RCCs. The AUA guide-
lines recommended RFA as a treatment option especially for
clinical T1a RCC patients. Multiple retrospective studies have
demonstrated that RFA has a similar cancer-specific survival
(CSS) and disease-free survival (DFS) rates compared to ne-
phrectomy in clinical T1a RCCs [10].

Chang et al. conducted a study with 268 patients providing us
information on perioperative and long-term outcomes of RFA
and PN. As perioperative outcomes they found larger estimated
blood loss (243.3 +284.8 mL vs. 74.8+ 50.8 mL, P < 0.001),
longer operative time (171.5+ 32.4 min vs. 132.6+ 24.9 min,
P < 0.001) and larger GFR percentage change in PN patients.
There was no statistically significant difference between the
two groups regarding to hospital stay and major complications
(Clavien system: = Illa). After minimum 5 years of follow up no
significant difference was found in the oncologic outcomes be-
tween the two groups as having similar 5-year overall survival
(OS) and 5-year CSS [10].

in another study comparing local recurrence-free survival
(LRFS), metastases-free survival (MFS) and OS among patients
treated with PN, percutaneous RFA and percutaneous cryoabla-
tion (PCA) demonstrated similar local control among the three
groups, inferior MFS for RFA and superior OS for PN [11].
Young et al. reported favorable results for L/S RFA for T1b
renal tumors. They performed L/S RFA on 51 patients with a
5.1+0.6 cm mean tumor size. The initial ablation success rate
was 90.2%. They reported the 3-year disease-free survival as
84.7%. Mild complications like postoperative fever and peri-
nephric hematoma was seen in 6 patients. No significant differ-
ence has found between pre and post RFA estimated GFR [12].
In their retrospective study conducted with 165 patients, Wah
et al. performed 200 RFA for renal tumors with a mean size of
2.9 (1-5.6) cm. The patients had 46.1 months of mean follow-
up. All tumors <3 cm has ablated completely (133/133), 1 pa-
tient through 63 with 3-5 cm tumor and 2 of 4 with >5 cm
tumor has ablated incompletely with a single RFA session. The
independent predictors of successful RFA in a single session
were tumor size and exophytic location. They found a signifi-
cant difference between the GFR measurements before and af-
ter RFA, where the GFR was higher before treatment (54.7 vs.
52.7-mL/min/1.73 m2). 10 major complications were reported
as 6 ureteric injuries, 1 calyceal-cutaneous fistula, 1 acute tu-
bular necrosis and 2 abscesses. The OS, 5-year CSS, LRFS and
MFS rates were 75.8%, 97.9%, 93.5% and 87.7% respectively
[13].

Takaki et al. compared RFA to radical nephrectomy for T1b RCC.
They have found OS rate significantly lower in RFA group than
RN group (48% vs. 97% at 10 years). RCC-related survival rate
and DFS rate was comparable between the two groups. The
percentage of decrease in the GFR was significantly higher in
the RN group than in the RFA group (32.3% +20.8 vs. 12.5%%
23.4). Major complication rates found similar between the two
groups [14].

Miller et al. stated that percutaneous thermal ablation both RFA
and CA, is safe and effective in the management of octogenar-
ian and nonagenarian patients with clinical T1a tumors [15].

A recent paper by Ma et al. [16] showed durable oncological and
functional outcomes for T1a tumor patients who underwent
RFA. The 5- and 10-year recurrence free survival (RFS) rate was
reported 94.2%.

Some researchers focused on the radiation exposure and its
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effects on life expectancy (LE) during the CT-guided ablation
of renal masses and their follow-up. Eisenger et al. found that
cumulative RFA radiation exposures (up to 305.2 mSv for one
session plus surveillance) exceed from surgery (up to 87.2 mSv).
They estimated that increased LE loss associated with RFA
compared to surgery, related to differences in radiation expo-
sure is 1-2 weeks in 65-year old patients. They emphasize that
this value increases with decreasing age thus dose-reduction
strategies must take into consideration in young patients espe-
cially in post-RFA follow-up CT scans [17].

Cryoablation (CA) of Renal Tumors

Cryoablation directly damages tissue by producing intra and
extracellular ice, which disrupts the cell membrane. This dam-
age leads to coagulation necrosis, fibrosis and scarring over the
time. Temperatures between -40 and -20 C are ideal for the
procedure. These low temperatures also leads to a indirect tu-
mor killing due to microvasculature thrombosis [18]. Cryoabla-
tion of renal tumors can be performed either laparoscopic or
percutaneous. Many studies have evaluated the outcomes of
those CA techniques.

Larcher et al. stated the long-term oncologic outcomes of lapa-
roscopic cryoablation (LCA) as primary treatment for cT1a RCC
in 174 patients. In that study median tumor size was 20 mm
and median follow-up was 48 months. Local recurrence was re-
corded in 4 biopsy-proven RCC patients. They reported the 10-
year RFS rate as 95% and the 10-year systemic progression-
free survival (PFS) rate as 100% [19].

Babaian et al. reported clinical outcomes of 114 patients who
underwent cryoablation for small renal masses. 72 tumors were
biopsy-proven RCC, 18 benign tumors (BT= angiomyolipoma or
oncocytoma) and the remaining 27 were non-diagnostic (ND). 9
patients (12.5%) in biopsy=proven RCC group developed recur-
rent disease. The 2-year and 5-year RFS rates for this group
were 90.2% and 81.2%, respectively as well as the RFS rate for
the remaining two groups was 100% [20].

In a recent study conducted by Lai et al., feasibility of CT-guid-
ed percutaneous cryoablation (PCA) in renal tumors was inves-
tigated. 7 patients experienced (23.3%) complications < Grade
4 based on Clavien-Dindo classification. They noted incomplete
ablation in 2 patients and local tumor recurrence in another 2.
Local tumor control was reported as 86.4% [21].

Theoretical advantages of laparoscopic approach are insertion
of probes under direct visualization and treatment of anterior
tumors. On the other hand percutaneous approach presents
shorter recovery time, ability to be performed on an outpa-
tient basis and avoidance of general anesthetic. Several stud-
ies compared percutaneous with laparoscopic cryoablation.
Zargar et al. analyzed 275 patients who underwent LCA and
137 patients who underwent PCA for small renal masses. They
found that the overall and major complications were similar.
36 patients (13.1%) in LCA group and 20 patients (14.6%) in
PCA group reported to have a local recurrence. They found no
significant difference in OS and RFS at 5-years between the
2 groups. Oncologic outcomes were found equivalent between
the 2 techniques. Also there was no significant difference in
median GFR preservation between LCA and PCA [22].

One meta-analysis compared LCA to laparoscopic PN (LPN) for
the treatment of SRMs. This analysis included 555 cases and
642 controls. They found LCA was associated with shorter op-
erative time, less blood loss and major complications on the
other hand LPN is related with significantly lower local recur-

rence and distant metastasis rate [23].

In another systematic review and meta-analysis compared LCA
to LPN showed similar results. LCA was associated with signifi-
cantly shorter operative time (weighted mean difference [WMD]
35.45 minutes), lower estimated blood loss (WMD 130.11 ml),
shorter length of hospital stay (WMD 1.22 days) and a lower
risk of total and urological complications. At the same time LCA
represents a significantly risk of local and metastatic tumor
progression [24].

Schmit et al. focused on complications of renal CA. They found
that maximal tumor diameter and central tumor location, prior
myocardial infarction, complicated diabetes mellitus were sig-
nificantly associated with major complications [25].

Microwave Thermal Ablation (MWA)

MWA is an actual ablative therapy used for soft tissue destruc-
tion. Microwave energy applied into the tissue via an antenna.
Microwave energy constitutes a electromagnetic field, causes
high-frequency ion vibration and intermolecular collision that
creates frictional heat, by this way leads to high temperatures
as well as coagulation necrosis [26]. In addition to its similar-
ity to RFA it has some superiority such as higher intratumoral
temperatures, larger ablation zone, less treatment time, less
dependence on electrical conductivities of tissue and more en-
tire tumor destruction [26, 27]. It could be considered in treat-
ing small SRM percutaneously or laparoscopically.

Bai et al. reported results of 22 patients with cT1a patients
who underwent retroperitoneoscopic MWA. The mean tumor
size was 2.8 cm. Mean ablation time for per tumor was about
12.4 minutes. Mean estimated blood loss was 72 ml and the
mean operative time was 99 minutes. No intraoperative com-
plications were occurred. There was no significant change in
creatinine level and glomerular filtration rate after the treat-
ment or during follow-up. Successful MWA was documented in
17 (94.4%) of 18 tumors (Table 1) [26] .

Carrafiello et al. conducted a retrospective observational study
with 12 patients who had RCCs smaller than 3 cm and treated
with percutaneous MWA. They reported technical success rate
and clinical effectiveness as 100%. No tumor recurrence was
seen on follow-up. Also no major complications reported during
or shortly after MWA. The ablation volume ranged between 10.2
and 25.1 cm3 [28].

In contrast Castle et al. found poor oncologic outcomes with a
significant complication rate at an intermediate term follow up
in their percutaneous MWA series. The recurrence rate of 10
patients with a mean tumor size of 3.65 cm who underwent
percutaneous MWA as 38% and the intraoperative and postop-
erative complication rate was 20% and 40%, respectively [29].
Yu et al. reported the outcomes of 46 patients with 49 RCC who
underwent US guided percutaneous MWA. Complete ablation
rate was 98% and metastasis-free and cancer specific survival
rates were 100% [30]. In another study Yu et al compared 65
patients who underwent MWA and 98 patients who underwent
open RN for SRM. They found MWA group overall survival sig-
nificantly lower than open RN, 67.3% and 97.8%, respectively.
But 5-year RCC-related survival rates for MWA and open RN
were comparable, 97.1% and 97.8, respectively [27].

Moreland et al. evaluated 53 consecutive patients with biopsy-
proven RCCs 4 cm who were treated with percutaneous MWA.
The mean tumor size was 2.6 cm. There was significant dif-
ference between preoperative and postoperative GFRs. Six
low-grade (Clavien 1-2) complications was documented. With
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Table 1. The Outcomes of Recently Published Studies on Minimal Invasive Treatment Modalities

Authors References No. No. Mean/Median Initial/Technical ~ RFS (%) CSS (%) DFS (%) 0S (%)
Patients ~ Tumors follow-up success (%)

Chang, et al J Endourol 2015. 45 Na 67.6+6.0 Na 95.4 95.6 86.7 90.2
Yang, et al J Endourol 2014 51 Na 31.5 90.2 Na Na 84.7 (3yr) Na

E Wah, et al BJU Int 2014; 165 200 476 95.5 935 97.9 (5yr) Na 75.8 (5yr)
Takaki, et al Radiology 2014 21 Na 46.1+32.1 81 Na 94 (10yr) 88 (10yr) 48 (10yr)
Ma, et al BJU Int 2014; 52 58 60 100 94.2 100 Na 95.7
Larcher, et al Urol Oncol 2015 109 * Na 48 98 95 100 90 (5yr) 95(5yr)
Babaian, et al Urology 2015 72* Na 26.5 98.6 81.2(5yr) Na Na Na

S Laietal J Chin Med Assoc 2015. 30 32 15.2 91* 90.9 (6mth) Na 80.9 95.2

LCA  Urology 2015. 275 Na 52.9 93.1 79(5yr) Na Na 89(5yr)
Zargar, et al
PCA 173 Na 37.8 93.4 80(5yr) Na Na 82(5yr)

Bai, et al J Endourol 2010 22 23 20** 94.4** Na Na Na Na
Yu, et al Radiology 2014 65 69 20.3 85.5 Na 97.8 Na 67.3(5yr)

g Carrafiello, Cardiovasc Intervent 12 Na 6 100 Na Na Na Na

S etal Radiol 2010;
Castle, et al Urology 2011 10 Na 179 Na 62 Na Na Na
Yu, et al Radiology 2012 46 49 20.1 98 100 92.3(3yr)  97.8(3yr)
Moreland, J Endourol 2014 53 55 8 100*** 100%** Na Na Na

> etal

T Ritchie, et al BJU Int 2011 12 Na 15 58.3 100 Na Na Na
Hacker, et al BJU Int 2006. 19 19 Na Na Na Na Na Na

* Biopsi proven RCC
**Available 17 patients
***Available 38 patients
Na: Not available

a median follow-up of 8 months none of 38 patients (0%) dem-
onstrated evidence of local recurrence or metastasis. 98% of
patients were able to discharge on the day following the opera-
tion [31].

High-intensity Focused Ultrasound (HIFU)

High- intensity focused ultrasound (HIFU) technique uses physi-
cal effect of ultrasound (US) energy to cause coagulation necro-
sis on the tissue. A focused US beam leads to mechanical vibra-
tions in the tissues, which produce heat. Rapidly increased heat
results in protein denaturation thus cell destruction and coagu-
lation necrosis with a threshold of 60° C. The efficacy of this
thermal necrosis depends on several factors such ultrasound
frequency, absorption coefficient, perfusion rate in the targeted
tissue, acoustic reflection and refraction, exposure time and
transducer characteristics. HIFU can be applied both extracor-
poreally and laparoscopically. HIFU is considered the most mini-
mally invasive technique among the ablative treatments such
there is no need of insertion of a probe into the tissue, which
may result in hemorrhage and tumor spillage. Other possible
advantages include decreased morbidity, reduced postopera-
tive pain, shorter hospitalization, preservation of renal function,
and no need of general anesthesia or skin incision [32, 33]. To
avoid tissue attenuation and respiratory movement of the kid-
ney, a laparoscopic approach can be preferred. By attaching a
HIFU transducer to a laparoscopic probe; US energy can be ap-
ply directly to the renal tumor surface.

Briones et al. suggested HIFU as a promising but investiga-
tional method due to small number of treated patients and
technologic incompetence in their review article [34]. In a study
conducted with 12 patients, HIFU was found a safe and feasible
technique for ablation of renal tumors with comparable onco-
logic efficacy with other options [35].

Hacker et al. reported the outcomes of 19 patients requiring

RN for renal tumors who underwent extracorporeal HIFU prior
to nephrectomy. They found no systemic adverse effects during
or after the procedure. Two patients had a localized grade 3
skin burn. Pathologic examinations revealed no subcapsular or
perirenal hematomas and no thermal injury to the ureter, renal
pelvis or renal vascular pedicle. Various morphological signs of
tissue ablation were noticed in 15 kidneys and there was no
correlation with administered US energy [36].

Klingler et al. reported promising results from their phase | clin-
ical study. They treated ten kidneys with solitary kidneys rang-
ing from 12 mm to 90 mm. Laparoscopic nephrectomy was per-
formed subsequent to HIFU in 2 patients with 9 cm tumors. The
remaining seven underwent laparoscopic partial nephrectomy
and one was managed with post-HIFU biopsies and radiologic
follow-up. Four of seven tumors extirpated after HIFU showed
complete ablation of the whole tumor. Two had 1 to 3 mm vi-
able tissue adjacent to HIFU targeted area and one tumor pos-
sessed vital tissue about 20% of its central area. They reported
no intra or postoperative complications related to HIFU [37].

Discussion

The development of technology leads new techniques in the
field of health. The refinement of laparoscopy and then the
use of robot-assisted surgery have created great excitement
in the management of renal masses. On the other hand, both
patients and physicians have become more concerned with
minimally invasive techniques along this time. Minimally inva-
sive techniques offer a less debilitating treatment process even
they can be performed on an outpatient base. Minimal invasive
techniques can be a feasible treatment alternative for patients
who have high surgical and anesthetic risk with multiple comor-
bidities, have multiple tumors due to a systemic disease like
VHL or do not want to undergo extirpative surgery. Especially
elderly patients can be good candidates for these procedures
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with their relatively short life expectance and impaired perfor-
mance status.

As we discuss previously minimal invasive treatment of small
renal masses consist of various ablative techniques such as
RFA, CA, MWA and HIFU. The clinical studies on MWA and HIFU
are less compared to RFA and CA. Thus MWA and HIFU remain
still experimental due to low patient volume and insufficient
clinical experience. The methodology of the studies in the lit-
erature varies which makes it difficult to make a comparison
between these techniques.

In many clinical studies, it is postulated that minimal invasive
techniques particularly RFA and CA have similar CCS, DFS, RFS
and OS rates compared to nephrectomy. Besides their favor-
able oncologic outcomes, their complication profile is accept-
able and even less compared to extirpative surgery. The pres-
ervation of renal function, shorter operative times, smaller
estimated blood loss and easy application comprise other po-
tential advantages. These techniques also present an improved
patient procedural tolerance with a shorter hospital stay and
more comfortable postoperative course. Using laparoscopic ap-
proach may improve technical success but it hampers the mini-
mal invasive aspect of these techniques.

The follow-up procedures may require consecutive CT imaging.
Physicians must be aware of the secondary neoplasms related
to that radiation exposure. Thus, definitive follow-up schemes
must be establish.

In conclusion, aforementioned techniques for the management
of small renal masses are promising with their high efficacy and
good short and intermediate term results. Controlled random-
ized trials with large patient volume and long-term follow-up
are mandatory particularly for MWA and HIFU.
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Mukopolisakkaridozlar (MPS) nadir bir hastalik grubu olmasina karsin otola-
ringolojik semptom ve bulgular oldukca yiiksektir. Multidisipliner yaklagim-
da kulak burun bogaz uzmani MPS’li cocuklarin tani ve tedavisinde tamamla-
yict bir rol oynar. MPS'li cocuklar tipik semptomlar olmadan dogar ve gecen
zamanla belirtiler gelisir. Adenotonsiller hipertrofi, otolojik sorunlar ve hava
yolu sorunlari 6zellikle otolaryngolojik sikayetler olabilir. Bu makalede MPS

hastalarinda otolaringolojik sorunlar ve tedavileri degerlendirilmistir.
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Mucopolysaccharidoses (MPSs) is a rare group of disorders with a very high
percentage of otolaryngologic symptoms and signs. Otolaryngologists play
an integral role in the multidisciplinary approach to the diagnosis and man-
agement of many children with MPSs disorders. Children with MPSs are born
without typical symptoms and develop a variety of symptoms over time. Oto-
laryngological manifestations of MPSs disorders may be especially consid-
ered adenotonsillar hypertrophy, otological problems, and airways problems.
Otolaryngologic problems and their treatments evaluated on MPSs patients

in this article.
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Intraduction

Mucopolysaccharidoses (MPSs) represent a clinically diverse
group of metabolic disorders within genetically inherited lyso-
somal storage diseases [1]. This disorders have an overall in-
cidence reported as anywhere from 1 in 150,000 to as high
as 1in 10,000 live births with geographical differences in the
frequencies of specific types [1,2]. Although MPSs are rare, the
structures of the head and neck are nearly always involved. As
a result, otolaryngologists are commonly the first clinicians to
whom these individuals present. Otolaryngological manifesta-
tions certainly exert an effect on quality of life issues, perhaps
more important is the recognition and management of upper
airway obstruction, which may range from varying degrees of
obstructive sleep apnea to life-threatening airway emergencies
[3]. The aim of this article is to evaluate otolaryngologic prob-
lems (hearing, adenoid and tonsil hypertrophy, upper airway ob-
struction) and their treatments in MPSs patients.

Pathophysiology

MPSs are lysosomal storage disorders caused by deficiency of
enzymes involved in the degradation of glycosaminoglycans
(GAGs). The primary GAGs (dermatan sulfate, heparan sulfate,
keratan sulfate, and hyaluronic acid) are an important constitu-
ent of the extracellular matrix, joint fluid, and connective tissue
throughout the body [4,5]. This metabolic block leads to the ac-
cumulation of GAGs in lysosomes, resulting in cell, tissue and
organ dysfunction. Musculoskeletal system, nervous system,
heart, lung, eye and otolaryngologic involvement are common
effected [3,6]. Hence clinical manifestations may be quite vari-
able and are often multisystem.

MPSs are heterogeneous group of autosomal-recessive disor-
ders (except for MPS I, which is X-linked-recessive) [3]. Seven
types have been described to date (Table 1). Each disorder is
caused by a deficiency of a specific enzyme required for GAG
degradation [3]. It has a continuum of clinical manifestations
from mild form to severe. The ubiquitous nature of GAGs in the
body’s connective tissues gives rise to a wide phenotypic spec-
trum usually characterized by coarse facial features, liver and
spleen enlargement, bone deformities with subsequent reduc-
tion of joint mobility, variable mental retardation and cardiac
and ophthalmologic involvement [3,7]. Predominantly a disease
of childhood, clinical features are frequently absent at birth, ap-
pearing gradually as the disease progresses along an unrelent-
ing course that commonly ends with death before adulthood [4].

Importance of the otolaryngology

MPS is a rare group of disorders with a very high percentage
of otolaryngologic symptoms and signs [6]. Otolaryngologists
play an integral role in the multidisciplinary approach to the
diagnosis and management of many children with MPS disor-
ders. The most common otolaryngologic complaints of MPS
patients are airway problems include obstructive sleep apnea
(OSA), otitis media with effusion, sinusitis, frequent respiratory
infections, adenotonsillar hypertrophy, irregular nasal septum,
turbinate hypertrophy, speech disorders, dyspnea, restricted
temporomandibular joint motion, thickened pharyngeal wall,
laryngeal abnormalities, tracheomalacia, tracheal stenosis and
short neck [3,5,8,9]. Otolaryngological disorders are extremely
frequent, mostly in MPS |, Il and VI, and are often the earliest
clinical manifestations of these diseases [3]. Mesolella et al.
[10] concluded that ear, nose and throat manifestations in all
types of MPS; in particular, recurrent otitis media was pres-

ent in 30% of cases, hearing loss in 75% (mixed in 43.33%,
conductive in 43.33%, sensorineural in 13.33%), adenotonsillar
hypertrophy in 75%, frequent infections of the upper airway in
75% and obstructive sleep apnea syndrome in 45% of cases.
Otolaryngologists are commonly the first clinicians to whom
these individuals present [11-13]. Increased awareness of the
features of MPS by otolaryngologists will lead to earlier diag-
nosis. Early diagnosis, as well as having important implications
for the affected individual and surgical treatment of processes
often significantly enhances the quality of life of these children.
They often have a number of the patients undergo adenoidec-
tomy, tonsillectomy or ventilation tube insertion prior to diag-
nosis the histological examination of the tissue could lead to
an earlier diagnosis [12,14]. Children with MPSs are born with-
out typical symptoms and develop a variety of symptoms over
time. Otolaryngological manifestations of MPSs disorders may
be especially considered adenotonsillar hypertrophy, otological
problems, and airways problems.

Otological problems

Hearing loss is often present at the time of diagnosis in nearly
all patients with MPS which is characterized by both conduc-
tive and sensorineural involvement. Otitis media with effusion
(OME) is a recurrent problem in a great majority of patients
with MPS [10,13]. It is particularly important to identify and
treat hearing loss in MPS, as it has been demonstrated that
children with hearing loss in the context of multiple disabilities
experience improvements in communication ability, language
development, social and emotional development, and behav-
ioral regulation when a hearing loss is actively managed.
Hearing loss was present in literature data, in which the per-
centage varies from 59.7% to 89%, especially those with MPS
I and Il [6,15,16]. In this international cohort of patients with
MPS 11 (HOS) over two thirds were identified to have a degree
of hearing loss by the age of 5 years, of which 22% had severe
hearing loss [11]. Conductive hearing loss (CHL) is usually sec-
ondary to recurrent upper respiratory tract infection and serous
otitis media, or a deformity of the bony ossicles. MPS patients
display an increased risk of otitis media with effusion (OME) due
to the pathologic deposition of GAGs in the post-nasal space,
eustachian tubes and middle ear [5]. There is some evidence to
suggest that tympanomastoid abnormalities may contribute to
conductive hearing loss as well. Temporal bone examination in
a patient with MPS Il and found that there was a marked ab-
sence of mastoid pneumatisation, the middle ear cleft was filled
with fibrous tissue, and the tympanic membrane was of three to
four times normal thickness as the disease progresses, patients
with CHL may develop SNHL, resulting in a mixed hearing loss
[11]. Motamed et al. [13] reported that young patients often
undergo repeated insertions of short-term ventilation tubes be-
fore MPS is diagnosed.

Nearly three-quarters of the patients with otolaryngological
data in HOS had a positive history of at least one episode of
otitis (either acute otitis media or chronic otitis media), and
about half had undergone adenoidectomy and/or insertion of
ventilation tubes. About 60% of cases experienced improve-
ment in hearing after surgical treatment [11]. Some practitio-
ners may choose to use long-term ventilation tubes when CHL
is seen because these patients will likely not outgrow their need
for ventilation tubes and because patients with MPS have a
substantially increased risk of adverse events when anaesthe-
sia is attempted [17]. Whereas long-term ventilation tubes do

902 | Journal of Clinical and Analytical Medicine



Mukopolisakkaridoz'da KBB'nin Rolii / Role of the Otolaryngologist in Mucopolysaccharidoses

Table 1. Mucopolysaccharidoses syndrome

MPS type Subtypes Eponym Enzyme deficiency Storage material
MPS | MPS | H Hurler Iduronidase Dermatan sulphate, Heparan sulphate
MPS | S Scheie Iduronidase Dermatan sulphate, Heparan sulphate
MPS | H/S Hurler—Scheie Iduronidase Dermatan sulphate, Heparan sulphate
MPS 1I Hunter luronidate sulphate sulphatase Dermatan sulphate, Heparan sulphate
MPS 11l MPS Il A Sanfilippo A Heparan-N-sulphatase Heparan sulphate
MPS 11l B Sanfilippo B N-acetylglucosaminidase Heparan sulphate
MPS 11l C Sanfilippo C Acetyl-CoA-glucosaminidase acetyltransferase Heparan sulphate
MPS 11l D Sanfilippo D N-acetylglucosamins-6-sulphatase Heparan sulphate
MPS IV MPS IV A Morquio A Galactosamine-6-sulphatase Keratan sulphate
MPS IV B Morquio B B-galactosidase Keratan sulphate
MPS VI Maroteaux-Lamy N-acetylgalactosamine-4-sulphatase Dermatan sulphate
MPS VII Sly B-glucuronidase Dermatan sulphate Heparan sulphate, Chondroitin sulphate
MPS IX Natowicz Hyaluronidase Hyaluronic acid

confer a higher risk of persistent perforation and subsequent
chronic otitis media [18].

Sensorineural hearing loss (SNHL) aetiology remains unclearin
hovewer it may result from GAGs accumulation in the cochlea,
auditory nerve, and brainstem MPS. Excessive GAGs deposition
may occur within the cochlear duct, stria vascularis, and cochle-
ar nerve sufficient to disrupt function and result in anywhere
from a mild to profound loss bilaterally [19,20]. Although audi-
tory brainstem response (ABR) is an objective test of hearing
threshold that does not require the patient’s cooperation, the
risks of sedation for MPS patients make it difficult to use in
routine clinical practice [11]. It is reasonable to conduct an ABR
directly after the insertion of ventilation tubes while the patient
is still under general anesthesia, but it is known that the results
of the ABR in this situation are not as reliable.

Insertion of ventilation tubes can improve CHL resulting from
chronic otitis media with effusion but ventilation tubes with or
without adjuvant adenoidectomy will obviously not ameliorate
SNHL, either alone or as a component of mixed hearing loss
[21]. Rehabilitation of hearing loss in MPS disorders may be
achieved by fitting conventional hearing aids for mild to moder-
ate conductive, mixed or sensorineural hearing loss. Co -
chlear implant (Cl) is an established method of rehabilitating
profound hearing loss in children [22]. However, technique is be-
ing developed to facilitate MR imaging in the presence of a Cl
it is more likely that the risks of surgery and general anesthesia
will be considered acceptable

Adenotonsillar hypertrophy

Adenotonsillar hypertrophy is almost universal in this group
of patients due to the deposition of GAGs [6]. Therefore, ad-
enoidectomy and tonsillectomy are among the most commonly
performed operations in patients with MPS, often prior to di-
agnosis [12]. Patients with MPS had significantly smaller ret-
ropalatal and retroglossal spaces compared to healthy persons
[9]. Radiological and endoscopic examination may play an im-
portant role by evaluating backward displacement of posterior
tonsillar pillars toward the posterior oropharyngeal wall; thus,
during endoscopy may determine the percentage of oropharynx
tonsils are occupying in sagittal axis [12]. Goniildas et al. [6]
discovered that most of the tonsillar enlargement was toward
the tonsillar bed instead of the lumen in MPS patients; thus
indicating that actual tonsil size might be larger than it ap-
peared on oropharyngeal examination. Therefore more careful

oropharyngeal examination on MPS patients whose tonsils ap-
pear to be grades 1 and 2, because tonsils contribute a lot to
airway obstruction.

MPS patients also have odontoid hypoplasia which predisposes
them to atlantoaxial dislocation. Therefore, the surgeon has to
be careful while inserting mouth gag and extending head on
neck during adenotonsillectomy [6]. Tonsillectomy should not be
performed on MPS patients with severe mouth opening restric-
tion. In case of possible postoperative hemorrhage intubation
of the patient and control of bleeding may be very difficult or
even impossible [6].

After adenoidectomy in normal population recurrence rate is
between 0.55 and 1.5% [23]; however, the recurrence rate in
our MPS population is 56% [6]. Despite recurrence the need for
revision surgery is rather low in MPS patients. Althought this
mechanism does not appear to explain Monroy at al claimed
that recurrent adenoid did not as much obstruct choana as pre-
op adenoid tissue [24].

Upper-airway obstruction

MPS patients have airway narrowing due to GAGs accumulation
in airway walls [6,25]. Deposition of the GAGs in the walls of
the pharynx and larynx can cause alterations of normal airway
function [5]. This changes in soft tissues including tonsils, ad-
enoids, tongue, lingual tonsils, larynx and trachea are respon-
sible for most respiratory problems. As the disease progresses,
pharyngomalacia and tracheomalacia may develop and become
severe, leading to significant airway obstruction [26]. Addition-
aly, facial features, predominantly found in MPS 1, 1I, VI and VII,
include the macro- and retroglossia and the unfavourable ratio
of tongue size to oral cavity predispose to pharyngeal collapse
(pharyngomalacia) and obstructive sleep apnea [15].
Involvement of the larynx is almost universal in severe forms
of MPS | and Il, whereas it is less severe in other forms of MPS
[15]. Laryngomalacia, typically caused by the GAGs deposits in
epiglottis and arytenoid mucosa was expanded and flaccid, so
that it prolapsed into the laryngeal inlet causing glottic steno-
sis seem to be related to respiratory problems in MPS patients
[25]. Hypertrophy of the false vocal cords reduces the glottic
space and was one of the reasons for obstructive sleep apnea
in MPS patients, but was not related to dysphagia.

OSA evaluation should begin with history and physical examina-
tion. However, airway evaluation is very difficult, typically non-
uniform among different providers and varies from case to case
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the degree of ostruction should be studied with polysomnogra-
phy and rhino-oro-laryngoscopy. Lin et al. [27] determined 88%
moderate to severe OSA, while Yeung et al determined 55%
moderate to severe OSA on MPS patients depending on poly-
somnographic data [28]. Addionaly, Mesolella et al. [10] deter-
mined upper airway obstruction in 75% of cases while literature
data describes percentages varying from 38% to 48% to 92%
[29]. Pelley et al. [30] concluded that symptoms during sleep
were not associated with PSG findings, which suggested that
this population should undergo routine PSG as early as possible.
Adenotonsillectomy is the initial treatment of choice, although
it does not always resolve the condition due to the multifactorial
origin of the obstruction, with nocturnal noninvasive ventilation
being recommended in such cases [5]. Despite adenotonsillec-
tomy being a routine procedure in most children, the risks are
usually higher in an MPS child including post-operative hemor-
rhage, airway edema, and failure to extubate [31]. The initial
intervention is often adenotonsillectomy, which may provide
temporary improvement. Subsequent steps in MPS patient may
include continuous positive airway pressure or bi-level positive
airway pressure. Ultimately tracheotomy may be required to re-
lieve severe upper airway obstruction during wakefulness [15].

Tracheotomy

Tracheotomy, which is typically performed for severe upper air-
way obstruction, may alleviate tracheal narrowing by stenting
the component caused by tracheal collapse. Tracheal stenos is
also be narrowing of the tracheal lumen due to GAG deposi-
tion in the wall and may lead to tracheomalacia [8,32]. With
progressive tracheomalacia a regular tracheostomy tube may
be insufficient and attempts have been made to bypass the ob-
struction with longer and wider tracheostomy tubes [8]. These
carry the risk of mucosal irritation and injury potentially result-
ing in granulation tissue and further accumulation of GAG de-
posits.

Tracheotomy is also a difficult operation in MPS patients; be-
cause the neck is short and with neck extension and lowest pos-
sible cervical incision the surgeon only reaches cricoid cartilage,
thus high tracheotomy is almost unavoidable, carrying the risk
of laryngotracheal stenosis [6]. Additionally, MPS patients also
have odontoid hypoplasia which predisposes them to atlanto-
axial dislocation. Therefore, the surgeon has to be careful while
giving the position on head and neck during tracheotomy [6].
Finally, otolaryngologists must be familiar with the symptoms
and signs related to MPS. They should have a basic knowledge
of MPS in order to avoid the possible complications of otolar-
yngologic treatments.
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Sinir rejenerasyon ve reinnervasyon stireci, néronla iliskili sayisiz faktori ice-
ren karmasik bir olaydir. Sinir rejenerasyonunun gelistirilmesi icin bircok bii-
yiime faktori kullaniimistir. Koagtilasyon kaskatinda énemli rolleri ile bilinen
trombositler, icerdikleri bilyiime faktorleri ile doku tamirinde de rol oynamak-
tadir. Bu buytime faktorlerinin 6zelligi, farklilasmamis hiicrelerin kemotaktik
ve mitotik 6zelliklerini arttirarak anjiogenezi baslatmasi ve dokunun iyilesme-
sine katkida bulunmasidir. Trombosit Zengin Plazma (TZP), tam kanin sant-
riftij edilmesi ile elde edilen ve suprafizyolojik dozlarda biyiime faktorii ice-
ren plazma komponentidir. Baslica maksillofasiyal ve kardiyovaskiiler cerahi
olmak tizere tibbin bircok dalinda uzun zamandir kullaniimakta olan TZP, son
yillarda tendon ve kikirdak doku rejenerasyonunu arttirici etkisi ile kas iske-
let sistemi hastaliklarinda da uygulanmaya baglanmistir. TZP'nin perferik si-
nir iyilesmesine olan katkisi ise daha yakin dénemde arastirilmaya baslanmig

ve umut verici sonuglar elde edilmistir.

Trombosit Zengin Plazma; Periferik Sinir Yaralanmasi; Sinir Rejenerasyonu

Nerve regeneration and reinnervation process is a complex event involving
numerous neuron-related factors. Many growth factors have been used to
stimulate nerve regeneration. In addition to their well-know role in hemosta-
sis, platelets also play an important role in tissue repair due to the growth
factors they contain. These growth factors initiate angiogenesis by increas-
ing the chemotactic and mitotic characteristics of the undifferentiated cells,
thus contributing to tissue healing. Platelet-rich plasma (PRP) which is ob-
tained by centrifugation of whole blood is a plasma component that con-
tains supraphysiological doses of growth factors. PRP has been used in many
branches of medicine including maxillofacial and cardiovascular surgery in
particular and is currently being used in musculoskeletal system disorders
due to its effect on increasing tendon and cartilage tissue regeneration.
Evaluation of the contribution of PRP to peripheral nerve healing has started

more recently and encouraging results have been obtained.
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Introduction

The main objective in the treatment of peripheral nerve in-
juries is ensuring functional improvement of the nerve by re-
establishing structural integrity at the lesion site. Despite the
developments in understanding the regeneration mechanisms
and technical improvements and modern surgical equipment in
microsurgery, functional improvement in peripheral nerves fol-
lowing serious injuries commonly presents unsatisfactory re-
sults [1]. This review includes information regarding the role
of platelet-rich plasma (PRP) which has an increasingly wide-
spread use in the treatment of peripheral nerve injuries, its bio-
logical mechanism of action, and review of the literature for
relevant studies.

The Pathophysiology of Peripheral Nerve Damage

Injury to the peripheral nerve causes wallerian and axonal de-
generation distal to the damaged segment. Wallerian degener-
ation is a pathological process that results when a nerve fiber is
cut or crushed, in which the part of the axon separated from the
neuron cell's body degenerates distal to the injury. The axonal
degeneration is followed by degradation of the myelin sheath.
Regeneration process starts following degeneration and regen-
eration occurs through Schwann cells [2]. Regenerations starts
at the distal end of the portion of the nerve fiber proximal to the
lesion. Sprouts are sent to the neurolemma of the injured nerve
and if it the gap is not too wide it reaches the end, grows into
it and advances between the nerve sheaths reinnervating the
target tissue growth factors such as nerve growth factor, brain-
derived neurotrophic factor, ciliary neurotrophic factor and glial
cell-derived neurotrophic produced by Schwann cells play a role
in the modulation of healing [3,4]. However, this improvement
depends on many factors. Regeneration usually develops slowly
and the healing may not be complete. Axonal degeneration de-
velops due to metabolic disorders at the axon of the nerve fi-
bers and this effects commonly result in axon destruction at the
distal regions [3].

Platelet-Rich Plasma

PRP; which is obtained by centrifugation of whole blood is a
plazma component containing higher concentration of plate-
lets than the whole blood. In addition to their primary role in
hemostasis, platelets play an instrumental role in the initiation
and regulation of healing with the growth factors, cytokines
and other bioactive factors they contain [5]. They trigger an
inflammatory response, chemotaxis, atherothrombosis, coagu-
lation and cellular differentiation regulation with autocrine and
paracrine self-activation. They contain three types of granules;
alpha, lysosomal and dense core granules. The cytokines, che-
mokines, clotting factors and growth hormones that are found
especially in the alpha and core granules play a main role in
hemostasis and injury healing [6,7]. Resting platelets at the in-
jury site are activated with thrombin within a 10-minute period
after coagulation and secrete the coagulation and growth fac-
tors within their alpha granules [5]. An important point here is
that the growth factors become activated prior to their release.
If the platelets are damaged during the PRP preparation, acti-
vation of the growth factors fail resulting in an ineffective PRP
administration. Acid citrate dextrose type A anticoagulant and
low gravitational power is therefore necessary during centrifu-
gation [8,9]. Alpha granules of the platelets contain mitogenic
and chemotactic growth factors such as insulin-like growth fac-
tor-1 (IGF-1), platelet-derived growth factor (PDGF), transform-

ing growth factor-beta (TGF-B), fibroblast growth factor (FGF),
epidermal growth factor (EGF), and vascular endothelial growth
factor (VEGF) [10]. These factors play a role in cell regulation,
differentiation, proliferation, chemotaxis, angiogenesis and ma-
trix synthesis during healing following injury [5]. Their common
characteristics are initiating angiogenesis by increasing the
chemotactic and mitotic characteristics of the undifferentiated
cells and making a positive contribution to tissue healing [1].

The Characteristics of Growth Factors

PRP contains growth factors in supraphysiological amounts
and can be called as a regenerative treatment like stem cell,
prolotherapy and nitric oxide treatments. The aim of PRP is to
activate the repair mechanisms of the body. Unlike conven-
tional treatments, the general principle is to trigger inflamma-
tion rather than suppress it. PRP has been in use for about 30
years. It was first used in 1987 by Ferrari et al [11] to decrease
the transfusion of homologous blood products following open
heart surgery. Use in maxillofacial and plastic surgery started in
the 1990s followed by application in musculoskeletal problems
[12]. PRP’s effect of accelerating the healing process in tendon,
ligament, cartilage and muscle injuries has been demonstrated
in various animal trials and clinical studies [13,14]. Although
the relevant factors are not classical neurotrophic factors other
than IGF-1, their effect on nerve regeneration is being investi-
gated in recent years and promising results have been reported.
IGF-1 was reported to play a role as a neurotrophic factor after
nerve incisions and increase the protein and lipid synthesis nec-
essary for regeneration in in vivo studies. The positive effects of
local IGF-1 administration on the nerve lesion have been shown
in several studies [10]. Experimental data show that growth
factors such as TGF-B, FGF and PDGF stimulate axonal growth
and increase Schwann cell proliferation and mitogenesis [15].

IGF-1

IGF-I is an important mediator in all stages of healing and es-
pecially in the inflammatory and proliferative stages and has
many effects such as protein synthesis, myoblast and fibro-
blast proliferation, and matrix and collagen synthesis stimula-
tion [16]. IGF-I can be secreted in various structures such as
Schwann cells, skeletal muscle and capillaries. Its receptors
are present especially in the axons, nerve endings and motor
neuron cell bodies in the peripheral nervous system [17]. IGF-I
has been shown to stimulate initial sprouting and subsequent
elongation of axons in the motor, sensory and sympathetic
nerves by acting as a neuropathic factor and providing protec-
tion from apoptosis [18]. Systemic IGF-1 treatment has been
reported to increase muscle reinnervation and prevent motor
neuron death after neonatal sciatic nerve axotomy [19], further-
more increased axonal sprouting and axonal regeneration rate
have been shown at the damaged nerve following local IGF-I
administration [17]. Tiangco et al [20] reported that local IGF-I
infusion improves muscle functions quicker than placebo in the
end-to-side nerve repair model. IGF-I has also been suggested
to play a role in repair after hypoxic ischemic damage in many
tissues and also to be of critical importance for myelinization,
which will not occur in its absence [17].

VEGF

VEGF is a potent angiogenic factor. It has been reported to
stimulate proliferation and migration of endothelial cells and
play a role in angiogenesis and increasing vascular permeabil-
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ity. VEGF has also been shown to stimulate axonal sprouting
and increase Schwann cell proliferation in experimental studies
[21]. VEGF has been reported to play a role in axon growth and
Schwann cell proliferation and act as a neurotrophic factor and
enhance nerve cell survival through FLK-1 activation. Addition-
ally, VEGF increases the survival of motor neurons with the de-
letion of the element responsible for hypoxia within VEGF that
causes motor neuron degeneration [4].

TGF- B

TGF-B is a pro-inflammatory factor which plays a role as an
immunosuppressant at the inflammatory phase. It can activate
or inhibit growth of many cells in the presence of other growth
factors and plays a role in macrophage chemotaxis [22]. It has
many biological effects such as enhancing cell migration, fibro-
blast count and type | and Il collagen expression. TGF-B also
plays a role in angiogenesis and improves mechanical structure
of the tendon during the healing process [5]. TGF-B has been
shown to be secreted from the damaged nerve following injury.
TGF-B2 and TGF-B3 regulate Schwann cell proliferation and dif-
ferentiation [23].

bFGF

bFGF plays a key role in cell proliferation and migration. It stim-
ulates angiogenesis and capillary endothelial cell proliferation.
It is also involved in the formation of granulation tissue [24].
bFGF has been shown to play a role in nerve regeneration. bFGF
can be synthesized and secreted from damaged axon, Schwann
cell, endothelial cell, fibroblast and macrophages. bFGF and
FGF-3 receptors have been shown to be upregulated at the le-
sion site at L5 sensory neurons and sciatic nerve after periph-
eral nerve injury [25]. An animal study conducted by Toledo et al
[26] showed better functional results in facial nerve recovery in
the group that received topical bFGF compared to the control
group on the 6th day, while there was no difference between
the two groups on the 16th day.

PDGF

PDGF plays an important role in embryonic development, cell
proliferation, migration and angiogenesis. PDGF has been
shown to be a potent mitogen for fibroblasts, muscle cells
and mesenchymal cells [3]. PDGF-B is also a mitogenic factor
for Schwann cells with its trophic activity on neurons. The in-
creased expression after peripheral nerve injury supports that it
plays a role in peripheral nerve regeneration [15].

PRP Therapy and Its Effectiveness

Recent studies have investigated the effect of PRP on periph-
eral nerve regeneration due to the factors it contains. Ding et
al [27] applied local PRP following a crush injury they created
in bilateral cavernous nerves of 24 rats in their study. The au-
thors found functional and histological parameters of the PRP
group to be significantly better and reported that PRP has a
positive effect on cavernous nerve regeneration and functional
improvement. The positive effects of PRP were demonstrated in
a similar study conducted by Emel [17] et al where crush injury
was formed at the sciatic nerve. Farrag et al [28] reported an
improved functional outcome with the use of PRP in compari-
son with fibrin sealant or no bioactive agents on facial nerve
regeneration in a rat model. Sarigiiney et al [10] suggested
that the PRP following an ideal surgical repair in a peripheral
nerve incision model provided a significant improvement in my-

elin thickness and latency, but had no marked positive effect on
axonal regeneration. The authors also reported PRP to be inef-
fective if surgical repair was inadequate.

Besides studies reporting positive effects, there are also some
studies which do not confirm a positive effect of PRP on heal-
ing process. Piskin et al [29] reported that PRP had no positive
effect on nerve regeneration in their studies where they recon-
structed the nerve lesion with collagen tubes. Welch et al [30]
suggested that PRP has no significant effect on healing after
direct repair in a nerve transection model.

Despite the presence of animal studies investigating the ef-
fects of PRP on peripheral nerve improvement, we did not find
any clinical studies on this subject in the literature. Ultrasound
guided intraneural PRP injection in a 28-year-old male who had
developed drop foot due to peroneal nerve paralysis after mul-
tiple ligament injury resulted in partial improvement in clinical
and electrophysiological parameters 21 weeks later. The pa-
tient was able to walk and run without an orthosis [15].

PRP injection in or around a peripheral nerve plays a role in
regeneration. The suggested mechanisms of action in various
studies are as follows:

1. It increases the number of regenerating nerve fibers by im-
proving the biological environment and thus supports axonal
sprouting and remyelination;

2. It enhances migration of undifferentiated cells at the injury
site and induces mitosis and angiogenesis;

3. Another possible effect is that the growth factors has a role
in shifting the histological property of extra- and intraneural
tissues from “stiff scar tissue or fibrosis” to “bening sof scar
tissue” where axonal sprouting and reinnervation is possible
[15,31].

In conclusion, PRP treatment has become common in musculo-
skeletal problems in recent years and has been shown to have
positive effects also on nerve regeneration. Controlled long-
term studies could be planned for its use in tendon and car-
tilage damage, chronic wound treatment and also peripheral
nerve injury, and this is an open area for future research. PRP
treatment seems to have a promising future when accompa-
nied by proper rehabilitation once the ideal PRP preparation
technique, correct dose and the correct timing are determined.
Further studies are needed to guide the development of stan-
dard PRP injection procedures and to decide when they should
be used.
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Medulla Spinalis Yaralanmasi Sonrasi Goriilen Noropatik Agri / Neuropathic Pain Following Spinal Cord Injury

Giil Mete Civelek', Sevgi ikbali Afsar?

'Fiziksel Tip ve Rehabilitasyon Klinigi, Ankara Cocuk Sagligi ve Hastaliklari Hematoloji Onkoloji Cocuk Hastanesi,
*Fiziksel Tip ve Rehabilitasyon Departmani, Bagkent Universitesi Tip Fakiiltesi, Ankara, Tiirkiye

Medulla spinalis yaralanmasi (MSY); fiziksel, psikolojik ve sosyal fonksiyon
bozukluklarina neden olabilen yikici bir hastaliktir. MSY sonrasi néropatik agri
(NPA) siktir, degisik derecelerde goriilebilir ve MSY sonrasi olusan tedavisi en
zor problemlerden biridir. MSY sonrasi fonksiyon kayiplarina NPAnin da ek-
lenmesiyle hastalarin uyku diizenleri, duygudurumlari ve giinlik yasam aktivi-
teleri olumsuz etkilenir. Agriyi etkili bir sekilde tedavi edebilmek icin MSY son-
rasi gorilen agrinin siniflandirmasi dikkatli ve dogru yapilmalidir. Uluslarara-
st Agri Calisma Grubu'nun olusturdugu siniflamaya gore MSY sonrasi goriilen
agr nosiseptif ve NPA olarak iki ana gruba ayrilir MSY sonrasi gorilen nosi-
septif agri, muskiloskeletal ya da visseral kaynakl olabilir. NPA “somatosen-
soriel sistemi dogrudan etkileyen bir lezyon veya hastalik sonucu ortaya ¢ikan
agn” olarak tanimlanmaktadir. MSY sonrasi goriilen NPA gorildigti anato-
mik bdlgeye gore siniflandirilir (lezyon seviyesinin tstiinde, lezyon seviyesin-
de, lezyon seviyesinin altinda). MSY sonrasi goriilen NPA tedavisi cogu zaman
zordur ve tedaviye yanit almak da uzun zaman alabilir. Bu nedenle MSY son-
rasi NPAnin tedavisi multidispliner olmalidir. Tedavi secenekleri farmakolojik
tedaviyi, transkutanoz elektriksel sinir stimilasyonu uygulamasini, psikiyatrik
tedavi yaklasimlarini ve secili olgularda cerrahi yaklagimlari icerir. Farmako-
lojik tedavide ilk sirada yer alan ajanlar trisiklik antidepresanlar, pregabalin
ve gabapentin yer alir. Bu derlemede MSY sonrasi gériilen NPAnin mekaniz-
malari, degerlendirilmesi ve tedavisi giincel literatiir esliginde tartisilacaktir.

Medulla Spinalis Yaralanmasi; Noropatik Agri; Mekanizma; Degerlendirme; Tedavi

Spinal cord injury (SCI) is a devastating disease which may cause physical,
psychological and social dysfunction. Neuropathic pain (NP) after SCI is com-
mon, can be seen in varying degrees and is one of the most difficultly treated
problems developing after SCI. With the addition of the NP to loss of function
after SCI, sleep patterns, moods and daily activities of patients are adversely
affected. In order to treat pain effectively, classification of pain after SCI
must be done carefully and correctly. According to classification of Interna-
tional Pain Study Group, pain after SCl is divided into two main groups as no-
ciceptive and neuropathic pain. Neuropathic pain is defined as “pain occuring
as a direct result of a disease or lesion directly affecting somato-sensorial
system”. NP after SCI can be classified according to anatomical region (above
the level of lesion, at the level of lesion, below the level of lesion). Treatment
of NP after SCl is often challenging and receiving response to treatment may
take long time. Therefore, treatment of NP after SCI should be multifactorial.
Treatment options include pharmochologic treatment, application of trans-
cutanous electrical nerve stimulation, psychiatric treatment approaches, and
surgical approaches in selected cases. In pharmachologic treatment, first
line agents are tricyclic antidepresants, pregabalin and gabapentin. In this
review, mechanisms and assessment and treatment of NP after SCl is dis-
cussed with the guide of current literature.

Spinal Cord Injury; Neuropathic Pain; Mechanism; Assessment; Treatment
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Giris

Medulla spinalis yaralanmasi (MSY) sonrasi gorilen agri siktir
ve hastalarin uyku diizenini, yasam kalitesini ve giinliik yasam
aktivitelerinin olumsuz etkilemektedir [1]. MSY sonrasi kronik
agri prevalansi %11 ile %94 arasinda degismektedir. MSY son-
rasi noropatik agri (NPA) sikhgi ise %18.3 ile %53 arasinda de-
gismektedir [2-4]. Ulkemizde ise MSY sonrasi agri sikligi %61,
NPA sikhgi ise %53 olarak bildirilmistir [4,5]. Yine Turkiye'den
bildirilmis bir calismada MSY sonrasi kronik agrisi olan hastala-
rin %88.6’sinda NPA saptanmistir [6].

Agri tedavisini etkin bir sekilde gerceklestirebilmek icin MSY
sonrasi gorulen agrinin siniflandirmasinin dikkatli ve dogru ya-
piimasi sarttir. MSY’na bagl kronik agri siniflamasinda en cok
kabul géren Uluslararasi Agr Calisma Grubu’nun olusturdugu si-
niflamaya gore MSY sonrasi goriilen agri nosiseptif ve NPA ola-
rak iki ana gruba ayrilir [7]. Nosiseptif agr serbest sinir uclarin-
daki agri reseptorlerinin uyariimasiyla ortaya cikar. MSY son-
rasi gortilen nosiseptif agri, muskiloskeletal (kemik/eklem/kas
dokularinda travma ya da enflamasyon, kas spazmi, asiri kulla-
nim, mekanik instabilite) ya da visseral (bobrek/bagirsak/sfink-
ter disfonksiyonu, disrefleksif basagrisi) kaynakl olabilir [8].
NPA ise“somatosensoriel sistemi dogrudan etkileyen bir lezyon
veya hastalik sonucu ortaya ¢ikan agr” olarak tanimlanmak-
tadir [9]. MSY sonrasi gériilen NPA gorildugiu anatomik bolge-
ye gore siniflandirilir (lezyon seviyesinin Ustiinde, lezyon sevi-
yesinde, lezyon seviyesinin altinda). Lezyon seviyesinin Ustln-
deki NPA kompresif monondropatileri, kompleks bolgesel agri
sendromunu, lezyon seviyesindeki NPA sinir kdki kompresyon-
larini, post travmatik siringomyeliyi, spinal kord travma/iskemi-
sini, lezyon seviyesinin altindaki NPA spinal kord travma/iskemi-
sini icerir [8]. NPA'si olan MSY’li hastalar siklikla allodini ve hipe-
raljezi gibi duyusal bozukluklardan sikayet ederler [10].

MSY sonrasi goriilen NPA genelde siddetli ve uzun sirelidir [11].
Bu nedenle de hem emosyonel hem fiziksel acidan MSY’li has-
talarin yasam kalitesini olumsuz etkiledigi bulunmustur [12].
Finnerup ve arkadaglari da MSY sonrasi NPA'si olan hastalar-
da yaptiklar calismalarinda hastalarin %90’inda NPAnin giin-
lik yasam aktivitelerini olumsuz etkiledigini bulmuslardir [13].
Bu derlemede MSY sonrasi gériilen NPAnin mekanizmalari, de-
gerlendirilmesi ve tedavisi tartisilacaktir.

Medulla Spinalis Yaralanmasi Sonrasi Goriilen Néropatik
Agrinin Mekanizmalari

MSY sonrasinda spinal kordda, beyinde ve periferik dokularda
bir takim patolojik degisiklikler meydana gelir. NPAnin da bu de-
gisimler sonucunda ortaya c¢iktigi distinilmektedir [14,15].

Spinal Kord

Akut iskemik ya da travmatik hasar sonucunda spinal korda bir
dizi anatomik, nérokimyasal, eksitotoksik ve enflamatuar pato-
lojik olay meydana gelir. Bu olaylar spinal néron fonksiyonun-
da degisime ve agriya yol acar [14]. Cinsiyet, irk ve hormonal
faktorler de kaskadin isleyisine etki ederler [16]. Enflamatuar
(sitokinler, prostoglandinler, reaktif oksijen radikalleri) ve néro-
modiilatér (glutamat, GABA, opioidler, serotonin, noradrenalin)
ajanlar spinal kordda néronal fonksiyonda ¢ ana etkiyle degi-
sime yol acarlar [17]:

1. Istirahat halindeki astrositleri ve mikroglial hiicreleri aktive
ederler [18].

2. Noronal atesleme yaparak stimiilasyon sonrasi artmis néro-
nal rekriitmana, artmis diizensiz arka plan aktivitesine, sodyum
kanal akimlarinda degiskenlige yol acarlar [19,20].

3. Modifiye sinaptik baglantilarin kurulmasi, protein sentezinde
degisiklikler meydana gelmesi, apoptozun indiklenmesi, modi-
fiye gen transkripsiyonu/translasyonunun indiklenmesi ile uzun
sureli sinaptik plastisite saglarlar [21,22].

Beyin

MSY sadece spinal kordda degil primer motor ve duyusal kor-
tekste de atrofiye yol acar [23]. Kortekste vuciit temsil alanla-
rinda degisimler meydana gelir [24]. Dahasi MSY sonrasi &zel-
likle talamusta noronal ateslemede degisiklikler oldugu bulun-
mustur [25]. MSY sonrasi beyinde fonksiyonel reorganizasyon
iki asamada meydana gelir. ilk olarak hizli bir mekanizma ile
inaktif durumdaki sinapslar aktiflesirler, ikinci daha yavas ama
etki stiresi daha uzun olan mekanizma ile de deafferente korteks
bolimlerinde kalinlasma meydana gelir [11].

Perifer

Literatlirde MSY sonrasi yiizeyel dokulardaki morfolojik ve fonk-
siyonel degisimleri inceleyen az sayida ¢alisma bulunmaktadir
[26,27]. MSY’li hastalarda rezidiiel spinotalamik yollarin stim-
lasyonu ile periferik agri jeneratérleri aktive olabilir, bu da MSY
sonrasi NPAnin eksaserbasyonunda rol oynayabilir [28]. Daha
once hayvan calismalarinda MSY sonrasi goriilen lezyon sevi-
yesi Uzerindeki NPAda hasar gérmemis primer afferent lifler-
de artmis duyarlilik oldugu bulunmustur. Bu sonuclar da MSY
sonrasl periferik sinir liflerinde artmis sensitizasyon olmasi ile
tarif edilen “periferik sensitizasyon” teorisini desteklemektedir
[15,29]. insanlarda da MSY sonrasi mekanik ve termal uyaranla-
ra karsi uyariima esiginin dismesi de insanlarda da bu teorinin
varhiginin gostergesi olarak kabul edilmektedir [30].

Medulla Spinalis Yaralanmasi Sonrasi Goriilen Noropatik
Agrinin Degerlendirilmesi

Uluslararasi NPA tedavi kilavuzlarinda NPAnin degerlendirilme-
sine yonelik yaklasimlar da yer almaktadir [31,32]. MSY sonra-
si goriilen NPA degerlendirmesinde de ayni yolun izlenmesi 6ne-
rilmistir [33].

MSY sonrasi NPA degerlendirilmesinde ilk basamak NPA tani-
mini dogru yaparak diger agri sebeplerini dikkatli bir sekilde dis-
lamaktir. NPA hastalar tarafindan yanma, zonklama, uyusma,
karincalanma, hissizlik, ignelenme ya da kiint bir agri diye ta-
rif edilebilir [34]. NPA'ya dizestezi, allodini (agr olusturmayacak
bir uyaranla agri duyulmasi) ya da hiperaljezi (agrili bir uyaran
icin agr esiginin azalmasi) gibi duyu bozukluklar eslik etmek-
tedir [35]. Uluslararasi Agri Calisma Grubu NPA terimleri Tab-
lo 1’de verilmistir. Tirkiye'den bildirilmis bir calismada da MSY
sonrasl NPA karakterini hastalarin % 39.1°i yanici, %37.7’si aci-
ma, %5.8'i kesici, %4.3’U igneleyici ve %4.3’l ise kramp olarak
tariflemislerdir [36].

MSY olan her hastada oldugu gibi NPA’si olan hastalar da en son
2011 yilinda American Spinal Injury Association (ASIA) tarafin-
dan revize edilen ve International Spinal Cord Society (ISCoS)
tarafindan da kabul edilmis olan omurilik yaralanmasi nérolojik
siniflamasi icin uluslararasi standartlara gére muayene edilmeli
ve siniflandiriimaldir [37]. Sonrasinda da refleks muayenesi, du-
yusal bozukluklarin muayenesi, kas spazmi, spastisite ve klonus
degerlendirmesi yapiimalidir. Hem aktif hem pasif eklem hare-
ket acikhklari 6lciilmelidir. Agr bélgesi inspeksiyon ve palpas-
yonla degerlendirilmelidir. Ayrica hastanin ambulasyon durumu-
na gore tekerlekli sandalye kullanimi, postiir ve yiiriylis paterni
acisindan da goézlem yapilmalidir [38].

Ayrica MSY sonrasi goériilen NPAnin ayirici tanisinda Leeds n6-
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Tablo 1. Uluslararasi Agri Calisma Grubu Noropatik Agri Terimleri

Agn terimi Tanim

Allodini Agrili olmayan bir stimulusun neden oldugu agri

Hiperaljezi Agrili stimulusa artmis cevap

Hiperpati Uyariya anormal agrili cevap ile karakterize agrili sendrom

Parestezi Spontan veya uyarilma ile olusan, rahatsiz edici olmayan anor-
mal duyu

Dizestezi Spontan veya uyarilma ile olusan hos olmayan, rahatsiz edici
anormal duyu

Anestezi Agrili stimulus ile agrinin yoklugu

Hiperestezi  Stimulusa artmis duyarlilik

Hipoaljezi Agrili stimulusa azalmis cevap

Hipoestezi Stimulusa azalmig duyarhlik

ropatik semptom ve bulgu degerlendirme testi ya da NPA DN-4
Anketi kullanilabilir [39]. Her iki testin de Tiirkce dilinde gecerli-
lik calismasi da yapilmistir [40,41]. NPA DN-4 Anketi klinikte ko-
layca uygulanabilecek pratik bir degerlendirme yontemidir. Top-
lam 10 maddeden olusur, 7 madde hastaya sorulan sorulardan
3 madde ise fizik muayene bulgularindan olusur (Tablo 2). 10
maddeden en az dorduniin pozitif olmasi NPA varligini goste-
rir [41].

Tablo 2. Noropatik Agri DN4 Anketi

Hasta ile goriisme

Soru 1: Agri asagidaki bir veya daha fazla 6zellige sahip mi?

1. Yanma Evet Hayir
2. Agrili soguk hissi Evet Hayir
3. Elektrik carpmasi Evet Hayir

Soru 2: Agri, ayni bélgede asagidaki yakinmalardan bir veya daha fazlasiyla
iligkili mi?

4. Karincalanma Evet Hayir
5. Ignelenme Evet Hayir
6. Hissizlik Evet Hayir
7. Kaginma Evet Hayir

Hastanin Muayenesi

Soru 3: Agri fizik muayenenin yapildigi bir alana lokalize ve asagidaki 6zellikler-
den bir veya daha fazlasini agiga ¢ikariyor mu?

8. Dokunma hipoestezisi Evet Hayir
9. igne hipoestezisi Evet Hayir
Soru 4: Agrili bélgede agriya neden olabiliyor ya da agriyr artirabiliyor mu?

10. Fircalama Evet Hayir

ikinci basamakta VAS (Vizuel agri skalasi) ya da NAS (Numerik
agr skalasi) kullanarak agrinin siddeti 6lciilmelidir. Bu skalalar
ile agrinin siddeti hastalar tarafindan subjektif olarak degerlen-
diriliyor olsa da NPAnin siddetinin zaman icerisindeki degisimi-
ni izlemek ve tedaviye cevabi degerlendirmek acisindan 6nem-
lidirler [11]. NPAnin klinik degerlendirmesi uyku dizeni, duygu-
durum ve yasam kalitesi degerlendirmelerini de icermelidir [42].
Uciincii basamakta laboratuar testler yapilabilir ancak bu test-
lerin kullanimi sinirhdir. Elektronéromiyografi periferik sinir ha-
sarini gostermek icin kullanilabilir [43]. Magnetik rezonans go-
rinttleme ile spinal kord hasarinin diizeyi ve buna bagli gelisen
patolojik durumlar (post-travmatik siringomiyeli gibi) degerlen-
dirilebilir [44].

Medulla Spinalis Yaralanmasi Sonrasi Goriilen Noropatik
Agrinin Tedavisi
MSY sonrasi goriilen NPA tedavisi ¢cogu zaman zordur ve teda-

viye yanit almak da uzun sirebilir. MSY sonrasi NPAnin tedavisi
multidisipliner olmalidir. Tedavi plani; farmakolojik tedaviyi, fi-
zik tedavi modalitelerinden transkutanéz elektriksel sinir stimii-
lasyonu (TENS) tedavisini ve psikiyatrik tedavi seceneklerini ice-
rir, direncli olgularda cerrahi tedaviler de giindeme gelebilir [45].
MSY sonrasi gorilen NPAnin tedavisinde antidepresanlar, an-
tikonviilzanlar, baklofen, non-opioid ve opioid analjezikler, alfa
adrenerjik agonistler ve ketamin gibi cok sayida ila¢ arastiril-
mistir. Ancak bazi ilaglarin tedavide etkinlikleri diisiik kaldigin-
dan bazilarinin ise siddetli yan etkileri oldugundan kullanimlari
sinirh kalmistir [46].

MSY sonrasi gorilen NPAnin tedavisinde ilk sirada trisiklik anti-
depresanlar, pregabalin ve gabapentin yer almaktadir. Bir trisik-
lik antidepresan olan amitriptilinin 50-150 mg arasinda, prega-
balinin 150-600 mg arasinda, gabapentinin 900-3600 mg ara-
sinda kullaniimasi 6nerilmektedir. ikinci sirada tramadol, opio-
idler ve lamotrijin yer almaktadir [32]. Avrupa Noroloji Dernekle-
ri Federasyonu’nun 2010'da en son kilavuzunda yayinlanan MSY
sonrasi NPAdaki ila¢ tedavisi icin kanitlarin ilag dnerileriyle bir-
likte siniflamasi tablo 3'de verilmistir.

Tablo 3. Avrupa Noroloji Dernekleri Federasyonu'nun MSY Sonrasi Goriilen
Santral Néropatik Agrida ilac Tedavisi icin Kanitlarin, ilk ve ikinci, Ugiincti Sira
ilag Onerileriyle Birlikte Siniflamasi

A diizeyi B diizeyi C dizeyi de- ik sira icin ikinci/tiglinci
deger deger ger veya A/B oneriler/ ilag sira icin éne-
dizeyi kanit- dozlari riler/ ilag doz-
larla zayif/tu- lari
tarsiz  sonug-
lar
Pregabalin  Trisiklik anti- Gabapentin Amitriptilin/  Tramadol/
depresanlar Lamotrijin (50-150 mg) (100-400 mg)
Tramadol Karbamezapin Pregabalin/ Opioidler-
Opioidler Levatirase- (150-600 mg) oksikodon/
tam Gabapentin/ (10-80 mg)
Valproat (900-3600 Lamotrijin/
Meksiletin mg) (200-400 mg)
S-Ketamin
iontoforezi

MSY sonrasi cerrahi tedaviler yapisal problemlerin giderilme-
sine yonelik olarak yapilir. Travma sonrasi spinal stabilizasyon
cerrahisi yapilmasiyla sinir dekompresyonu saglanabilir. Diger
cerrahi yontemler genelde farmakolojik tedavi yetersiz kaldigin-
da uygulanir. Bunlardan DREZ (Dorsal Root Entry Zone) operas-
yonu ile dorsal boynuzdaki hasar seviyesine yakin hiperaktif si-
nir hiicresini tahrip edilerek agrinin tedavisi hedeflenir. Ancak
DREZ igin etkinlik sonuclar farkh bildirilmistir [8]. Ciddi spasti-
site varliginda intratekal baklofenden faydalanilabilir. Kordoto-
mi, kordomiyelotomi spinal kord stimiilasyonu, derin beyin sti-
miilasyonu, motor korteks stimilasyonu diger daha az kullanilan
cerrahi tedavilerdir [8,47].

Son yillarda transkranial dogru akim uyarimi (TDAU) da MSY
sonrasl NPA tedavisinde en cok arastirilan tedavi seceneklerin-
den birisi olmustur. 2015 yilinda yayinlanan bir meta-analizde
TDAUnun MSY sonrasi NPA tedavisinde ortalama bir etkisi ol-
dugu ancak zamanla bu etkinin azaldigi bildirilmistir [48]. Bu ko-
nuyla ilgili yapilacak daha fazla sayida calismaya ihtiyac vardir.
MSY sonrasi NPAda fizik tedavi modalitelerinden TENS etkin-
ligi cesitli calismalarda gosterilmistir [49]. TENS uygulamasi
kapi kontrol mekanizmasi ile agriyi azaltmaktadir. TENS kalp
pili varliginda, gebeligin ilk ti¢ ayinda, hasta koopere olamadi-
ginda, kardiyak sorunu olan hastalarda gégis 6n duvar (izeri-
ne, epilepsi, gecici iskemik atak ve serebrovaskiiler olay geciren
hastalarin bas ve boyun bélgelerine, gozler uizerine, karotis si-
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nis tzerine ve mukozalar tizerine uygulanmamalidir [50]. TENS
tedavisi, etkinligi gosterildiginden ve uygulamasi kolay oldugun-
dan kontraendikasyonlari da g6z 6niinde bulundurularak MSY
sonrasi NPA tedavisinde secenekler arasinda yer almalidir.

Sonucg

MSY sonrasi NPA siktir ve hastalarin yasam ve uyku kalitelerini
olumsuz etkilemekte, depresyona yol agmaktadir. Fizik muaye-
ne, agrinin karakterinin ve siddetinin belirlenmesi ve gerekli du-
rumlarda elektronéromiyografi ve magnetik rezonans gorunt-
leme gibi yontemlerle MSY sonrasi NPA degerlendirmesi yapi-
lir. MSY sonrasi NPA tedavisinde multidisipliner yaklasim énem-
lidir. Tedavi secenekleri farmakolojik tedaviyi, TENS uygulama-
sini, psikiyatrik tedavi yaklasimlarini ve secili olgularda cerrahi
tedaviyi icerir. Farmakolojik tedavide ilk sirada trisiklik antidep-
resanlar, pregabalin ve gabapentin yer alir. MSY sonrasi NPAnin
patogenezi ve tedavisi ile ilgili buyiik hasta gruplarinda yapila-
cak uzun takipli prospektif randomize kontrollii calismalara ih-
tiyac vardir.

Cikar Cakismasi ve Finansman Beyani
Bu calismada cikar cakismasi ve finansman destek alindigi be-
yan edilmemistir.
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Terimleri). They should be given after abstracts.

Text: Text should consist of Introduction, Materials and Meth-
ods, Results and Discussion section. Introduction section, should
explain the issue and the purpose of study. In the Materials and
Methods section, the place of work, time, and study plan must be
stated. If there are subtitles, characteristics of cases, surgical tech-
niques or methods of experimental studies, data collection and
follow-up method, and statistical methods (detailed) used should
be stated in the form orderly as stated here. In results section, the
data obtained, together with the statistical results should be given.
In discussion section, the study results are evaluated by compari-
son with the other papers and especially with national ones. Refer-
ences, figures and tables should be numbered in order of the tran-
sition within the article. Abbreviations should be avoided as pos-
sible; if the abbreviation is used, the expression should be at the
location of the first pass. In Turkish papers, Turkish expression and
abbreviations should be used as possible. All measurement units
in the text should be given in accordance with international metric
standards. Footnotes should be given at the bottom of the men-
tion page. For medicine, equipment and other materials in paper,
the company name and location must be specified in parentheses.
The acknowledgement including the grants and financial support
or technical assistance should be at the end of the article before
the reference section.

References: Authors must be selective in the use of references
and references directly relevant with the study should be included.
Number of references should not be more than 25 in research ar-
ticles, 8 in case presentations, and surgical technical articles, 85 in
reviews, and 4 in letters to the editor. Reference number should
be given at the end of the sentence in brackets “[ ]” before point
mark, if name will not be given within the sentence. Exchange of
information during personal contact and personal experience,
manuscript during preparation and other unpublished data should
not be given as the reference. References should be written to a
separate page as double spaced, and numbered in order of transi-
tion in the text. Preference in the references should be given to
local literature in Turkish and English texts. In journal references,
year, volume, start and end pages are given; but in book refer-
ences, the only year, start and end pages must be specified. These
rules should be followed if references are shown in text; If the first
author’s last name will be given for the article’s reference, “et al.”
should be added afterwards and the reference number should be
placed in “[ ]” just after it and the sentence should be completed
subsequently. If name will not be given within the sentence, the
reference number should be given at the end of the sentence be-
fore point marks in the brackets “[ ]”. If different references to show
different expressions will be given in the sentence, they should be
given before the punctuation mark in the brackets “[ ]” at the end
of each reference relevant. If there are more than two consecutive
references, the first and last ones, between “-” sign should be pro-
vided as [2-6]; [11-17]; [9-13]. Surname and first letters of the first
name of the authors should be written in references. All authors
must be specified if the number of authors is less than or equal to
6 and, if the number of authors is higher than 6, “et al.” should be
added at the end of the first 6 authors (for international papers)
or “ve ark.” (for national papers). Names of journals should be ab-
breviated according to Index Medicus. Authors are responsible for
the reference and the accuracy of spelling. References should be
written according to the places in the article, and specified with
the sign of “[ ]” in text the end of sentence just after punctuation.
Congress presentations, personal experiences, unpublished manu-
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scripts, thesis and internet sites are not accepted as references.
‘DO’ is the only acceptable on-line reference. Spelling and punc-
tuation of the references should be suitable to examples listed be-
low.

Examples for references (Pay attention to punctuation marks):
For international published articles: Cubuk EC, Karakurt T. Surgi-
cal management of chest wall tuberculosis. J Cutan Med Surg
2009;13(1):33-9.

For national references: Ekici HA, Yucel B, Savas MN. Proantosi-
yanidin nitrojen mustarda bagli akciger hasarini azaltir. Glilhane Tip
Derg 2008;50(4):267-72.

For journal supplements: Yildirim SB. The cost of schizophrenia. J
Psychiatry 1999;49(Suppl.3):585-9.

For books: Savas Z, Batuhan M, editors. Vascular and endovascular
surgery. London: W. B. Saunders; 1999. p. 87-93

For a chapter from the book: Tosun R, Eken A, Savas MN. Hyper-
tension and stroke. In: Laragh JH, Brenner BM, editors. Hyperten-
sion: pathophysiology and management. 2nd ed. London: Ran
Press; 1985. p.495-8.

Tables: Tables should be written on a separate page as two lines
spaced. At the top of each table number and descriptive informa-
tion should be specified. If there are abbreviations used in the ta-
ble, the expansions of abbreviations should be written in the form
of subtitles and alphabetical order. If previously published tables
as a printed or electronic form used, written permission from the
author and the publisher should be obtained. This written permis-
sion should be sent by fax or mail the journal editor. Transverse and
longitudinal lines should not be drawn in the tables; just a straight
line should be drawn top and bottom. Tables should not be submit-
ted as such placed in the manuscript. Every table should be on a
separate page and in the file of article sent.

Figure, Graphics, Pictures, and Subtitles: Subtitles should be writ-
ten as double spaced on separate page. These should be numbered
in accordance with their order within the text. If abbreviations are
used n figures, graphics and pictures, expansions of abbreviations
in alphabetical order below as subtitles should be included. Arti-
cles with tables, figures, and graphics embedded in the manuscript
should not be sent. In microscopic images, the magnification ra-
tio and staining technique should be described. When benefited
from previously published figure, graphics, and pictures as printed
or electronic form, written permission from the author as well as
printing office should be taken. This written permission should be
sent by fax or mail editor of the journal. Written permission should
be taken from cases, if their images are used as recognizable. De-
scriptions of figures of the article should be written at the end of
the file sent. Where tables, figures and graphics pass in the text
should be specified. Images/photos should be colorful, and de-
tails should be clear in visible contrast. Figures and images/photos
should be added to the system as separate jpg files. Image and
photo files should be 100 pixel/inch, 8 cm width, and must not be
less than 300 dpi resolution.

Originals of the Drawings: After articles accepted for publication,
the journal editor may want the authors to send the originals of
the images, drawings, and pictures sent in electronic media if they
are not suitable for printing. Requests in this matter will be report-
ed by the journal editor.

Ethical Responsibilities: Human Research: Ethical principles fol-
lowed by researchers with the approval given by the ethics board
and human research committee in the center of the study must be
specified in the Materials and Methods section. Also statement of
informed approval about it from every participant must be includ-
ed. In such studies, the authors must specify that they comply with

the international guidelines (Declaration of Helsinki), the “Regula-
tions on Pharmaceutical Research” enforced by The Ministry of
Health of Turkey published in the 27089 numbered Official Jour-
nal dated 23 December 2008, and the other regulations published
later. Authors should send a photocopy of the official seal of Ethics
Board approval from the institution. If Photo ID is used to identify
the patient, the patient’s written consent must be submitted.

Experimental Animal Studies: Experimental Animal Studies: In
Materials and Methods section, it should be expressed that in the
experimental studies that all animals are subject to the ethical
treatment in accordance with Guide for the Care and Use of Labo-
ratory Animals. Studies on animals require ethical approval. A pho-
tocopy of the official seal of ethical approval must be submitted
to our editor. Also, in the paper, the method of the analgesia and
sacrifice applied to subjects should be written in a clear manner.
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