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Background

Hamartoma is a kind of malformation composed 
of an unorganized combination of different tissues 
like cartilage, adipose tissue, smooth muscle, and res-
piratory epithelial cells [1,2]. Congenital malforma-
tions, hyperplasia of normal structures, benign tu-
mors of the cartilage, and responses to inflammation 
are some of the proposed etiologies [1]. However, the 
exact etiology and pathogenesis is unknown. Patients 

are usually asymptomatic and cases are often detect-
ed on routine lung scans [3]. Tru-cut or fine-needle 
aspiration biopsy may be enough for treatment in 
cases with compatible radiological and clinical find-
ings. However, surgery is inevitable in symptomatic 
cases or if malignancy cannot be ruled out.

Wedge resection and enucleation are the most 
commonly preferred surgical modalities for the treat-
ment of hamartomas. There is a concern about the 
safety and efficacy of enucleation of a pulmonary 
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ABSTRACT

Background:  Wedge resection and enucleation are the most commonly preferred surgical modalities for 
the treatment of pulmonary hamartomas. There is a concern about the safety and efficacy of enucleation for 
a pulmonary hamartoma.

Aim of the study: To compare wedge resection and enucleation for the surgical treatment of pulmonary 
hamartomas.

Material and methods: We retrospectively analyzed the data from patients who were surgically diagnosed 
with pulmonary hamartoma between January 2014 and December 2019. We obtained data on clinical find-
ings, radiological features, surgical modality, postoperative complications, and follow-up results from the 
hospital electronic database. We compared all these features in the patients who underwent wedge resection 
with those who received enucleation.

Results: A total of 18 patients with pulmonary hamartoma were analyzed. The mean age of the patients 
was 60.56±9.25 years and 10 (55.6%) were male. Twelve (66.7%) patients had no respiratory symptoms. 
Ten (55.6%) of the patients underwent wedge resection and 8 (54.4%) patients had enucleation. There were 
no significant differences in age, gender, symptom distribution, prolonged air leakage, hospital stay length, 
intensive care unit stay length, mortality, or relapse rate between the patients with wedge resection and enu-
cleation. Nodule size, calcification, metabolic activity, central or peripheral location, and lobar distribution 
were also similar.

Conclusions: We observed that there were no significant differences in the postoperative complications, 
hospital stay length, mortality or relapse between the patients with wedge resection and enucleation. Mini-
mal parenchymal damage and resection should be the aim of surgical interventions for benign lung diseases. 
Therefore, we believe that enucleation should be the first choice for the surgical treatment pulmonary hamar-
tomas.
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hamartoma. The amount and duration of air leakage 
in enucleation may be higher due to cutting of the 
lung parenchyma and suturing it afterward. Moreo-
ver, recurrence may occur as the safety margin is not 
clear and residual cells may cause relapse. On the other 
hand, the main target in surgery for benign lung dis-
eases should be the minimal resection that preserves 
the most lung tissue. Enucleation may be better than 
wedge resection in this regard. Which of these two 
methods should be prioritized is currently uncertain.

Aim of the study

The aim of this study is to compare wedge resec-
tion and enucleation for the surgical treatment of 
pulmonary hamartomas.

Material and methods

Study design

This is a retrospective, single-center study. In this 
study, we included patients with pulmonary hamar-
toma diagnosed surgically in our hospital between 
January 2015 and December 2019.

Setting

We obtained the data about clinical features (age, 
gender, symptom distribution), radiological findings 
(nodule diameter, location, calcifications, metabolic 
activity), surgical procedures, postoperative compli-
cations (prolonged air leak, hospital stay length, in-
tensive care unit [ICU] stay length, mortality) from 
the hospital electronic database.

Data sources/measurement

We compared enucleation with wedge resection in 
terms of postoperative complications, hospital stay 
length, ICU stay length, mortality, and long-term re-
currence.

We received ethical approval for the study from 
the Akdeniz University Faculty of Medicine Clinical 
Research Ethics Committee (decision no: KAEK-448, 
date: 23.06.2021). We conducted the study under the 
principles of the Declaration of Helsinki.

Statistical methods

The collected data were entered into IBM SPSS v. 
23 and all statistical analyses were performed with 

this program. Continuous variables were expressed 
as standard deviations, means, and minimum and 
maximum values, and categorical variables were ex-
pressed as percentages and frequencies. For compari-
sons between groups, the chi-squared test was used 
for categorical variables, the Student’s t-test for para-
metric variables, and the Mann–Whitney U test for 
nonparametric variables. The relationships between 
the parameters were determined by Pearson’s cor-
relation analysis. A p-value of <0.05 was considered 
statistically significant.

Results

Descriptive data

The data from 18 patients with hamartoma who 
underwent surgical intervention were analyzed. The 
mean age of the patients was 60.56±9.25 years and 
10 (55.6%) were male (Table 1). 

Table 1. The characteristics of the study group

Variables Total (n=18)

Age (years) 60.56±9.25

Gender
Female 8

Male 10

Symptoms

Asymptomatic 12

Symptomatic 6

Cough 6

Sputum 4

Chest pain 2

Characteristic
Calcification

Yes 3

No 15

Nodule diameter [mm] 16.94±3.56

Hospital stay [days] 5.28±2.23

Localization

Peripheral 14

Central 4

Left lower lobe 4

Left upper lobe 3

Right lower lobe 5

Right middle lobe 1

Right upper lobe 4

Follow-up time [months]  34.39±12.05

SUV max  2.12±0.81

n – number; mm – millimeters; SUV max – maximal standardized up-
take value.

There were no respiratory symptoms in 66.7% 
(n=12) of the patients. All of these patients were 
detected incidentally during radiological evaluation 
for another reason. The most frequent symptoms in 
symptomatic patients were cough (33.3%, n=6) and 
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sputum (22.2%, n=4). Fifteen (83.3%) patients did 
not have characteristic calcifications. In 77.8% (n=14) 
of patients, the hamartoma was located peripherally. 
Considering the lobar distribution, the right lower 
lobe (27.8%, n=5) was the most common localiza-
tion. The mean nodule diameter was 16.94±3.56 mm. 
Wedge resection was performed in 55.6% (n=10) of 
patients and enucleation was performed in 44.4% 
(n=8).

There were no significant differences in age, gen-
der, and symptom distribution between the patients 
who underwent wedge resection and those who un-
derwent enucleation (Table 2). 

Table 2. The comparison of enucleation and wedge resection.

Variables  Wedge 
(n=10)

Enucleatıon 
(n=8) p

Age (year)  59.40±11.46 62.00±4.97 0.293

Gender
Female 6 2

0.313
Male 4 6

Symptoms

Asympto- 
matıc

6 6

0.866
Sympto- 
matıc

4 2

Cough 4 2 0.502

Sputum 4 0 0.092

Chest 
paın

2 0 0.473

Characterıstıc
Calcification

Yes 2 1
0.832

No 8 7

Nodule dıameter [mm] 16.50±3.20 17.50±3.90 0.294

Hospıtal stay [day] 5.80±2.60 4.62±1.98 0.203

Localızatıon

Perıpheral 8 6
0.752

Central 2 2

Left lower 
lobe

2 2 0.752

Left upper 
lobe

2 1 0.834

Rıght 
lower lobe

4 1 0.444

Rıght 
mıddle 
lobe

1 0 0.943

Rıght up-
per lobe

1 3 0.752

Follow-up tıme [months] 34.8±9.91 33.88±14.68 0.444

SUV max 2.06±0.59 2.17±0.98 0.266

n – number; mm – millimeters; SUV max – maximal standardized up-
take value.

Nodule size, calcification, metabolic activity, loca-
tion, and lobar distribution were also similar. There 
were no significant differences in prolonged air leak-
age, hospital stay length, ICU stay length, and mor-
tality between the patients who underwent wedge 
resection and those who underwent enucleation. 

The mean follow-up time was 34.8±9.91 months in 
the patients who underwent wedge resection and 
33.88±14.68 months in the patients who underwent 
enucleation. No recurrence occurred during the fol-
low-up in both groups.

Discussion

Key results

Wedge resection and enucleation are the main 
surgical treatment modalities for pulmonary hamar-
tomas. In this study, we found that there were no 
significant differences in prolonged air leakage, hos-
pital stay length, ICU stay length, mortality and re-
lapse between wedge resection and enucleation. We 
suggest that enucleation is as effective and as safe as 
wedge resection in the surgical treatment of pulmo-
nary hamartomas. Therefore, enucleation can be pri-
oritized for functional lung tissue preservation.

Hamartoma, which was first described by the Ger-
man pathologist Eugen Albrecht in 1904, is a mal-
formation that results from the disorganized prolif-
eration of at least two mature mesenchymal tissues. 
The name is derived from the Greek word hamartia 
meaning faulty and is used in this instance to refer 
to faulty tissue development [4]. Hamartomas can 
be seen in many different parts of the body, but one 
of the most common sites is the lung. Pulmonary 
hamartoma is also the most common benign tumor 
of the lung. It is more common in men and usually 
develops between the ages of 30 and 60 years [5]. The 
mean age of the patients in our study was 60.56±9.25 
years, and our youngest patient was 36 years old, 
while the oldest was 76 years old. Often patients with 
hamartomas are asymptomatic and are identified on 
lung screening [3]. Similarly, about two-thirds of our 
patients were asymptomatic and the most common 
complaints of the symptomatic patients were cough 
and sputum. 

Pulmonary hamartoma usually presents as a soli-
tary pulmonary nodule, smaller than 3 cm in diam-
eter. However, it can also be in the form of diffuse 
lesions, starting from the endobronchial tree and 
spreading to the pulmonary parenchyma [3,6]. In 
our study, they were all in the form of solitary nod-
ules. The mean diameter was 16.94±3.56 mm, with 
the smallest nodule being 11 mm in diameter and 
the largest 24 mm. Some pulmonary hamartomas 
may grow, but this growth generally tends to be very 
slow. Some studies have reported that there is a re-
lationship between lesion diameter and patient age. 
However, in our study, we did not find a relationship 
between nodule size and age.

Besides being solitary, the pulmonary hamar-
toma is typically smooth-circumscribed or slightly 
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lobulated [7]. Fat within the nodule is diagnostic, 
but this finding is found in only half of the patients. 
Popcorn or comma-shaped calcification is pathog-
nomonic, but they are only present in 5–50% of the 
patients [8,9]. A previous study found no hamar-
tomas with popcorn calcifications and the authors 
suggested that these calcifications could not be con-
sidered characteristic for hamartoma [10]. There 
was no fat density or popcorn calcification in any of 
our patients either.

Pulmonary hamartoma is usually located in the 
periphery of the lungs [11–14]. In our study, we 
found that the right lower lobe was the most com-
mon localization, but there was no significant differ-
ence between being in the right lung and left lung. In 
our study, they were mostly located in the periphery 
of the lung. 

The presence of popcorn calcification and a high-
density outer margin with lobulation may be enough 
for the radiological diagnosis of pulmonary hamar-
toma [15]. However, 20–30% of lung cancers present 
as a solitary pulmonary nodule. Moreover, some pul-
monary hamartomas does not show typical radiologi-
cal features. Thus, it may be impossible to differen-
tiate them from primary or metastatic lung cancer 
without tissue sampling. A percutaneous biopsy is 
preferred for cytological evaluation in such cases. The 
positive predictive value of cytology in diagnosis is 
about 85%. However, it should be kept in mind that 
cytological diagnosis can be reliable only if the diag-
nosis is supported by radiological and clinical find-
ings [16]. It should be noted that up to 22% of false-
positive cytological results occur in carcinoid tumors, 
adenocarcinomas, or small cell carcinomas [17]. 

Pulmonary hamartoma generally does not cause 
mortality or morbidity unless they grow to a large 
extent or they are localized in the bronchi. In these 
cases, they can cause a mass effect and obstructive 
pneumonia or atelectasis [18]. As pulmonary hamar-
toma is benign and grows slowly, they are suggested 
to be followed without any need for surgery in cas-
es with a definitive diagnosis without surgery [19]. 
However, in symptomatic cases or if malignancy can-
not be ruled out, a surgical procedure is inevitable for 
both diagnosis and treatment.

The definitive curative treatment for pulmonary 
hamartoma is absolutely surgery. Lobectomy, and 
rarely pneumonectomy, may be necessary if they are 
localized in the deep parts of the lobe, if the distal 
lung tissue is non-functional or if they are multiple 
and giant [18,20]. In other cases, wedge resection 
or mass enucleation is preferred to protect the lung 
[21]. Minimal parenchymal damage and resection are 
recommended in the surgery of benign diseases de-
tected in the lung. Enucleation in pulmonary hamar-
toma is a surgical modality that can decrease lung pa-
renchymal loss when compared to wedge resection. 
In our study, we did not find a statistically significant 
difference between enucleation and wedge resection 
in the length of hospital stay, need for intensive care, 
postoperative air-leakage, mortality, and recurrence 
in long-term follow-up. Enucleation seems to be safe 
and effective in the surgical treatment of pulmonary 
hamartomas. Thus, it should the first choice among 
the surgical modalities for pulmonary hamartoma 
management in order to prevent lung parenchymal 
loss as much as possible.

Limitations

This study has several limitations. It is a single-
center study and a limited number of cases were ana-
lyzed. Our follow-up period was 3 years on average, 
but pulmonary hamartomas grow very slowly. Thus, 
the follow-up period in our study may not be enough 
to rule out recurrence.

Conclusions

In conclusion, the main goal in the surgical treat-
ment of pulmonary hamartoma should be the preser-
vation of functional lung tissue as much as possible. 
Enucleation should be the first choice among surgical 
modalities. This procedure is as effective and as safe 
as wedge resection and, moreover, it is better than 
wedge resection in preserving lung parenchymal 
loss.
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