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ABSTRACT

Background: Ewing sarcoma (ES) is an uncommon aggressive malignant tumor of the bone and/or 
soft tissue and belongs to peripheral primitive neuroectodermal tumor (PNET) family of tumors. Bone 
PNETs primarily arise from the diaphysis of long bones, where as soft tissue PNETs are most commonly 
found in the chest wall. Multidisciplinary treatments, including chemotherapy, surgery, radiotherapy, or 
all three combined, improve the survival of patients with localized ES. However, the best approach to 
achieve local control remains controversial.

Materials and Methods: We retrospectively analysed the medical records and pathology data of 14 
patients (8 male, 6 female; mean age, 23.2 [range, 4-54] years) with primary thoracic ES who underwent 
surgery in our clinic between January 2002 and December 2019. In addition, the treatment modalities 
and tumor-related factors of chest wall ES and lung parenchyma were evaluated.

Results: The most frequent complaint was chest pain (n = 7). In 10 patients, the tumor originated 
from the ribs, whereas the remaining 4 patients had lung parenchymal tumors. Ten patients underwent 
complete tumor excision with chest wall resection, one patient underwent lower lobectomy with chest 
wall resection, and three patients underwent complete tumor excision via wedge resection. All patients 
were treated with chemotherapy, except  two who underwent bone marrow transplantation. The median 
follow-up was 31.6 (range, 2-84) months. Relapses were seen in 5 cases in the median 19.8th (range, 
4-60) month.

Conclusions: Complete tumor resection is the most effective treatment for thoracic ES and multimodal 
therapy (surgical resection, chemotherapy, and local radiation therapy), which is recommended 
when indicated, constitutes the optimal treatment for ES. Although relapses occur within the early 
postoperative period, late relapses are not uncommon. The follow-up periods must be short and should 
be maintained long term for late relapses. 

Keywords: Ewing’s sarcoma, chest wall, chemotherapy, surgery, recurrence
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Introduction 

Ewing sarcoma is an aggressive malignancy with a high 
incidence of local recurrence and distant metastasis, 
which are important prognostic factors. Surgical resec-
tion, chemotherapy, and local radiation therapy, when 
indicated, constitutes the optimal treatment. Thoracic 
sarcomas frequently involve the ribs, characterized by 
indolent progression. Hereby, these tumors are often di-
agnosed at a locally advanced stage, with massive pleu-
ral cavity involvement, or even at a metastatic stage (in 
25% of cases) [1]. Although the relapses occur within 
the early postoperative period, late relapses are not 
uncommon. The follow-up periods must be short and 
should be maintained long term for late relapses.

ES primarily affects the bones and/or soft tissues 
and mainly occurs in children and young adults. Ap-
proximately 10% of ES arises from the chest wall [2]. 
Although ES can develop in any bone or soft tissue, the 
most common sites are flat bones or long bones of the 
leg, such as the pelvis, axial skeleton, and femur. Ex-
traskeletal ES is by far less common than skeletal ES. 
ES located in the duodenum, neck, and kidney was re-
ported in some case series. However, primary ES aris-
ing from the lung is extremely rare [3]. Along with 
malignant small-cell tumors of the thoracopulmonary 
region (Askin tumor), primitive neuroectodermal tumor 
(PNET), extraosseous ES (EES), and atypical ES, and 
these malignancies are part of a spectrum of neoplas-
tic diseases known as the ES family of tumors. These 
tumors were considered to be derived from a common 
cell of origin due to their similar histopathological and 
immunohistochemical characteristics and shared non-
random chromosomal translocations [4].

The patients have metastasis at diagnosis about 20%–
30%, and the presence of metastasis at the time of diag-
nosis is the most unfavorable prognostic factor. The treat-
ment of chest wall ES involves intense local therapy with 
surgical resection and/or radiation therapy, and chemo-
therapy is used to treat systemic diseases. In addition to 
surgery, chemotherapy improves the outcome from 15%-
20% to 60%-70% [5]. In this study, we retrospectively 
analysed the findings of the cases with primary thoracic 
ES, and total resection surgery was performed.

Material and Methods

We retrospectively analysed the medical records and 
pathological data of 14 patients (8 male, 6 female; mean 

age, 23.2 [range, 4-54] years) with primary thoracic 
ES who underwent surgery in Ataturk Chest Disease 
and Thoracic Surgery Training and Research Hospital, 
Thoracic Surgery Department between January 2002 
and December 2019. The pathological material was 
reviewed by an experienced sarcoma pathologist. The 
presence of small round cell tumors with CD99 positiv-
ity without lymphoma, rhabdomyosarcoma, or neuro-
blastoma pathological features was assessed as ES. A 
panel of immunohistochemical stains, including CD99, 
synaptophysin, chromogranin, neuron-specific enolase, 
S-100, vimentin, leukocyte common antigen, cytokera-
tins (AE1/AE3), desmin, and actin, was used. 

Data of patients who underwent surgical resection 
in our clinic were evaluated retrospectively for age, 
gender, clinical features, tumor size and localization, 
clinical-stage, surgical procedure, resection margins, 
chemotherapy, radiotherapy, and treatment results. 
Informed consent was obtained from all patients. Ap-
proval was obtained from Ataturk Chest Disease and 
Thoracic Surgery Training and Research Hospital of the 
local institutional review board (No: 03.12.2020/ 703). 

All cases were staged with clinical history, physical 
examination, routine laboratory tests, chest radiograph, 
and computed tomography (CT) of the chest and brain. 
Positron emission tomography (PET)–CT was used for 
staging in three cases, while others were evaluated us-
ing additional abdominal ultrasound for metastasis. 
Bronchoscopy and transthoracic needle biopsy with CT 
were applied in all patients preoperatively. 

In this study, all patients had primary thoracic ES 
and underwent complete resection with safe margins. 
Event-free survival (EFS) was assessed using the date 
of disease progression, relapse, death, or last follow-up 
visit from the date of diagnosis. The overall survival 
was calculated from the date of diagnosis to the date of 
death or last follow-up.

Thirteen patients with Thoracic ES were diagnosed 
using tomography-assisted transthoracic biopsy (n = 3), 
incision biopsy (n = 3), metastasectomy (n = 5), supra-
clavicular lymph node biopsy (n = 1), and endobron-
chial cryobiopsy (n = 1); however, these patients were 
excluded from the study due to distant metastasis or un-
resectable/inoperable tumor. Patients with isolated tho-
racic ES who underwent total resection were included 
in the study.
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Results

The most frequent complaint was chest pain (n = 7, 
50%), followed by cough (n = 4, 28.5%), swelling of the 
chest wall (n = 2, 14.2%), and hemoptysis (n = 1, 7.1%). 
Table 1 shows the clinical features and demographics 
of patients. All patients were evaluated using chest CT. 
PET/CT was used for five patients. Three of the patients 
with PET scan were screened preoperatively and median 
fluorodeoxyglucose (FDG) uptake was 4.03 (2.5-6.4). A 
19-year-old male who was operated on due to post-trau-
matic pleural hematoma and ES was detected during sur-
gery, and a 4-year-old female patient was evaluated us-
ing PET/CT in the postoperative period for staging; both 
these patients showed no evidence of distant metastasis.

In 10 patients, the tumor originated from the ribs, 
whereas the remaining 4 patients had lung parenchymal 
tumors. Surgical procedures included complete tumor 
excision with chest wall resection (n = 10), lower lo-
bectomy with chest wall resection (n = 1), and complete 
tumor excision via wedge resection (n = 3). All the pa-
tients were treated with chemotherapy, except for two 
patients who underwent bone marrow transplantation. 
The median follow-up was 31.6 (range, 2-84) months. 
Relapse was seen in 5 cases (35.7%) in the median 
19.8th (range, 4-60) month (Table 2).

Table 1. General characteristics of patients who were 
operated for thoracic Ewing sarcoma.
Patient 
No Age Gender Complaint Locali-

zation
Size 
(cm)

1 54 F Cough RLL 12
2 36 M Pain LLL 12
3 14 M Pain LLL 13
4 20 F Cough RLL 15
5 27 M Cough LLL 2

6 13 M Pain 6-7th rib, 
RLL 8

7 11 F Pain RLL 5
8 25 M Hemoptysis RLL 5

9 21 M Pain 10th 
right rib 25

10 16 F Swelling RLL 17
11 19 M Pain RLL 14
12 39 M Pain RLL 6
13 26 F Pain RLL 7
14 4 F Swelling LUL 5
Abbrev.: F; female, M; male, RLL; right lower lobe, LLL; 
left lower lobe, LUL; left upper lobe

 ES was located on the right side in 9 cases (64.2%). 
The mean tumor size was 10.4 (range, 2-25) cm.  All cas-
es showed diffuse membranous staining only for CD99.

A 14-year-old male patient had a 2-cm lymph node on 
the superior to the pancreas. Abdominal ultrasound and 
magnetic resonance imaging were used to determine the 
nodule, and histopathological signification could not be 
done due to the localization of the nodule; however, no 
progression was seen on the 48th month follow-up period. 

The endobronchial lesion was determined in a 
20-year-old female patient via bronchoscopy, and a bi-
opsy was performed (Figure 1). Three cycles of neoad-
juvant chemotherapy were administered to the patient.

A 19-year-old male patient was admitted to the hospi-
tal due to chest pain, 45 days following a traffic accident. 
Chest x-ray revealed pleural effusion and tube insertion 
was performed due to hemothorax. Thorax CT revealed 
pleural effusion and a 14x12 cm heterogeneous solid le-
sion, suggesting a suspicious hematoma. Following this, 
a right thoracotomy was performed confirming the tu-
mor. The tumor was totally excised with wedge resec-
tion of the 9-11th ribs. Postoperative PET/CT was used to 
determine distant metastasis and no abnormal FDG up-
take was found (Figure 2). Surgical procedures included 
complete tumor excision with chest wall resection (n = 
10), lower lobectomy with chest wall resection (n = 1), 
and complete tumor excision via wedge resection (n = 3).

Figure 1. Thorax CT showing a Ewing sarcoma in a 20-year-
old female patient at the right lower lobe (Right lower lobec-
tomy and 9th rib resection was performed).
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Table 2. Treatment strategies and results of the patients who were operated for thoracic Ewing sarcoma.
Patient 
No Surgical Procedure Chemotherapy Radiotherapy Follow-up 

(months) Recurrence Secondary 
surgery Mortality

1 Wedge resection 10 - 72 - - -

2
9th rib and  sur-
rounding soft tissue 
excision

12 - 17 - - -

3 5, 6, 7th rib resec-
tion 10 + 48 - - -

4
Lower lobectomy 
and 9th rib resec-
tion

6 - 16
On surgical 
incision site, 
4th month

Metasta-
sectomy

16th 
month

5 Wedge resection
8 and bone 

marrow trans-
plantation

- 84
Right lower 
lobe, 60th 

month

Wedge 
resection -

6 5, 6, 7, 8th rib 
resection

8 and bone 
marrow trans-

plantation
- 36 - -

7 6, 7, 8th rib resec-
tion 15 - 48 - - -

8 Lower lobectomy 10 - 36
Multiple, bilat-
eral nodules, 
24th month

- -

9 9, 10, 11th rib re-
section 4 + 18

Local recur-
rence, 16th 

month
- 18th 

month

10 3, 4, 5 rib resection 6 - 12 - - -

11
9, 10, 11th rib re-
section and wedge 
resection

10 - 23 - - -

12 Wedge resection 2 - 19 Pleura, 5th 
month

Decortica-
tion -

13 2, 3rd rib resection 
and wedge resection - - 2 - - -

14 5th rib resection and 
wedge resection 6 - 12 - - -

 

Figure 2. Thorax CT findings of a 19-year-old male patient. A 14 cm diameter tumor was seen in the right lower lobe causing 
compression on the hearth and great vessels (A), Right thoracotomy and tumor excision with wedge resection and 9-10-11th rib 
resection was performed. A polyprolene mesh was used to repair the 10x15 cm chest wall defect (B).

Current Thoracic Surgery-Volume 6 Number 2  p: 44-50



A 21-year-old male patient had a giant tumor measur-
ing 25 cm adjacent to the right lower lobe (Figure 3). Total 
tumor excision and 9-10-11th rib excision was performed. 
However, the recurrence was occurred on the 16th month 
and he died on the 18th month of the follow-up.

The 10 patients with ES originating from the ribs 
underwent complete tumor excision with chest wall re-
section, one patient underwent lower lobectomy with 
chest wall resection, and 3 patients without chest wall 
invasion underwent complete tumor excision via wedge 
resection. All patients were treated with chemotherapy 
postoperatively. Three cycles of neoadjuvant chemo-
therapy were used for a 20-year-old female patient 
(Table 1, case #4). Multi-drug chemotherapy, which is 
a minimum of four drugs such as vincristine, doxoru-
bicin, dactinomycin, and cyclophosphamide, was used 
for all patients, except for two patients who underwent 
bone marrow transplantation. Radiotherapy was used 
for two patients due to narrow surgical margins and 
large tumor sizes.

Relapses were seen in 5 patients: 4 male and 1 fe-
male with a median age of 26.4 (range, 20-39) years. 
The average tumor size was 10.4 cm (range, 2-25 
cm).The clinical features and treatment modalities are 
shown in Table 1. Chemotherapy was used in all pa-
tients, except for one patient who underwent additional 
bone marrow transplantation. The median follow-up 
was 31.6 (range, 2-84) months. Relapses were seen in 5 
cases in the median 19.8th (range, 4-60) months. Three 
of them underwent secondary thoracic surgery proce-
dures (redo-thoracotomy metastasectomy, contralateral 
wedge resection, and decortication). A 20-year-old fe-
male patient who underwent redo-thoracotomy and a 
21-year-old male patient with a 25-cm chest wall tumor 
died on the 16th and 18th months, respectively, after 
diagnosis with a mortality rate of 14.3%.

Discussion 

In this study, we report the clinical features, treatment 
strategies and outcomes, complications, and survival of 
14 patients with thoracic ES who underwent surgical 
resection. In addition, we found that there was a male 
predilection. ES mainly occurs in children and young 
adults. Reportedly, ES is the 3rd most common primary 
malignant neoplasm of bone and soft tissues seen in 
children after osteosarcoma and rhabdomyosarcoma, 
respectively [6]. Extraskeletal ES/peripheral PNETs 

(pPNETs) are usually present in the 2nd decade of life 
[6]. Familial cases have been reported, and Extraskel-
etal ES/pPNET may rarely occur as a 2nd malignant 
neoplasm [7,8].

The most common sites for ES are flat bones or long 
bones of the leg, mostly located in the pelvis, axial skel-
eton, and femur. Extraskeletal ES incidence is variable 
and ranges from 1/5,000000 to 1/10,000000. In our 
study, ES developed or invaded the ribs in 8 patients 
(72.7%), whereas 27.3% of them were extraskeletal. 
The typical clinical presentation for ES is pain or swell-
ing around the tumor site [8]. In this study, cough was a 
more frequent complaint than swelling. 

EES/pPNET is often large at presentation, ranging 
from 1 to 40 cm in diameter and frequently larger than 
10 cm [6]. In this study, the mean tumor size of ex-
traskeletal and skeletal ES was 6.3 (2-12) cm and 13.6 
(5-25) cm, respectively.

Classic ES/pPNET has patterns of formless sheets 
and lobules of uniform round to oval cells, and spindle 
cell areas may be present [9]. Mitoses are present in 
variable numbers and are inconspicuous in some cases 
[6]. The overlapping histologic, immuno-histochem-
ical, and cytogenetic, and molecular genetics features 
cause diagnostic challenges despite significant clinical 
and prognostic differences. EES and PNETs are patho-
logically characterized by diffuse sheets of small round 
cells that express vimentin as well as CD99 (a MIC2 
gene product). The diagnosis can be confirmed by the 
non-random chromosomal translocation involving the 
ES breakpoint region 1 gene; t (11;22) (q24;q12) [10]. 

Figure 3. Thorax CT showing a huge Ewing sarcoma that was 
originated from 10th rib and 25 cm diameter, in a 21-year-old 
male patient.
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A capsule or pseudo-capsule frequently appears in 
the resected tumor. In some cases, it was difficult to 
identify any residual gross tumor in the margin, which 
is important for the decision of radiotherapy [11,12]. 
Positive or close margins are generally managed by ra-
diotherapy. In this study, radiotherapy was used for 2 
patients with 13 and 25 cm ES on the chest wall due to 
close surgical margins. A 21-year-old male patient with 
a 25-cm tumor had a recurrence on the 16th month of 
the follow-up and eventually died on the 18th month 
(case # 9). Furthermore, a 14-year-old male patient with 
a 13-cm tumor had a 48-month EFS postoperatively.

There are limited studies concerning the manage-
ment of primary chest wall ES. The treatment of ES is 
multimodal, which includes definitive surgery, radiation 
therapy, or a combination of both, followed by induction 
chemotherapy. Radiation therapy is applicable in unre-
sectable tumors or those that prove to have margins of 
resection involved or closely approached by a tumor. 
Treatment condensation for high-risk patients may con-
sist of high-dose chemotherapy, followed by stem cell 
transplant. In this study, 2 male patients aged 13 and 27 
with 8 and 2-cm tumor sizes, respectively, underwent 
bone marrow transplantation [6,13,14]. The 27-year-old 
patient had a recurrence in the 60th month following left 
lower lobectomy, and wedge resection for the right lower 
lobe was performed. Both the patients were followed up 
for 36 and 84 months, respectively without mortality.

Prognosis is associated with age, localization, metas-
tasis, tumor size, origin tissue of tumor, chemotherapy 
administered, and response to chemotherapy [15,16]. 
The current 5-year EFS rate for non-metastatic EWS/
pPNET ranges from 60%–75% [17].

Surgical resection of chest wall ES can be performed 
as the initial therapy (up-front) or after the patient has 
received neoadjuvant chemotherapy (delayed). Delayed 
surgery can provide smaller resections and better mar-
gin negativity rates compared to up-front surgery [18]. 
Besides reducing the tumor volume and increasing the 
rate of negative margin resections (R0), the other ben-
efit of neoadjuvant chemotherapy is decreasing the use 
of radiotherapy [1]. A study of 98 patients with chest wall 
ES showed that patients who underwent delayed surgery 
had a higher frequency of successful complete resec-
tion of the tumor and decreased requirement of radiation 
therapy to the chest [19]. The primary aim is to provide 
complete resection with adequate margins. Neoadjuvant 

chemotherapy prevents the patient from radiation therapy 
and its potential long-term complications, including pul-
monary fibrosis, increased incidence of coronary artery 
disease, and a significant incidence of secondary tumors 
[19]. Radiation therapy in doses recommended for the 
treatment of ES/PNET has been associated with a sig-
nificant incidence of secondary tumors in these patients 
(10%–30%), and delayed resection resulted in a signifi-
cant decrease in the proportion of patients requiring chest 
radiation therapy [19]. However, in this study, only one 
patient received neoadjuvant chemotherapy and relapse 
occurred in the 4th month postoperatively.

The main limitation of this study was its retrospec-
tive nature and the benefit of total resection of the af-
fected ribs could not be proved. 

In conclusion, although ES is an aggressive disease 
with a high incidence of local recurrence and distant me-
tastases, long-term survival is achievable with appropri-
ate and aggressive multimodal therapy. Relapses are not 
rare, but if they occur, surgical resection for secondary 
tumors can help improve survival. Surgical treatment 
with adequate margins in association with appropriate 
use of combined chemotherapy and postoperative ra-
diotherapy or bone marrow transplantation, when indi-
cated, is necessary for preventing relapses and achiev-
ing longer survival rates. Further prospective and larger 
sample size studies are recommended to determine the 
prognostic factors and treatment results of thoracic ES.
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ABSTRACT

Background: Although postoperative hemorrhage after thoracic surgery is uncommon, it is the most 

common indication for revision surgery after these procedures. Most postoperative hemorrhages are due 

to surgical technique, although some comorbidities can predispose the patient to bleeding. We investigated 

whether video-assisted thoracoscopic surgery (VATS) and re-thoracotomy had the same outcomes in the 

management of postoperative hemorrhage in patients who underwent open thoracotomy or VATS.

Materials and Methods: We retrospectively analyzed patients with postoperative hemorrhage after 

thoracotomy (n = 659) or VATS (n = 883) between 2018 and 2020. Revision surgery was performed 

after thoracotomy in 22 patients (3.3%) and after VATS in 4 patients (0.4%). Of these, 11 patients 

(42.3%) were re-operated by re-thoracotomy (Re-thoracotomy Group) and 15 patients (57.7%) by 

revision VATS (VATS Group).

Results: Revision due to postoperative hemorrhage was required significantly more frequently after 

thoracotomy than VATS (3.3% vs. 0.4%, p < 0.001). In patients with hemorrhage after pneumonectomy 

(n = 14), revision by VATS was preferred to re-thoracotomy (n = 10, 71.4% vs. n = 4, 28.6%). The 

mean time to discharge after revision surgery was 5.1 ± 2.2 days (range, 2-12 days) overall and was 

significantly shorter in the revision VATS Group than in the Re-thoracotomy Group (4.4 ± 1.5 days vs. 

6.2 ± 2.5 days, p = 0.004).

Conclusions: VATS has similar results to re-thoracotomy and is advantageous in terms of earlier 

recovery and shorter hospital stay. Therefore, VATS should be the preferred method for postoperative 

hemorrhage management.

Keywords: VATS, re-operation, thoracic surgery, thoracotomy, postoperative hemorrhage
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Introduction

Postoperative hemorrhage is one of the most important 
complications of thoracic surgery and is reported in 1% 
to 3% of patients after elective thoracotomy procedures 
[1]. Hemorrhagic blood loss in excess of 1000 mL is re-
ferred to as massive hemorrhage and generally requires 
revision thoracic surgery, although the decision to re-
operate depends on the patients’ hemodynamic features, 
the presence of hematoma on chest x-ray, and the hourly 
rate of hemorrhagic drainage [2,3]. Re-thoracotomy and 
video-assisted thoracoscopic surgery (VATS) are both 
options for revision surgery. While emergency re-tho-
racotomy is still the gold standard for life-threatening 
postoperative hemorrhage, VATS is increasingly being 
used in clinically stable patients [4].

Our aim in this study was to compare the results of 
revision VATS and re-thoracotomy in the management 
of postoperative hemorrhage.

Materials and Methods

We reviewed the records of patients who underwent re-
thoracotomy, VATS, or re-VATS due to postoperative 
hemorrhage between 2018 and 2020.  During this peri-
od, a total of 1542 patients underwent primary VATS (n 
= 883) or thoracotomy (n = 659). Revision was required 
due to postoperative hemorrhage in 22 patients (3.3%) 
after thoracotomy and 4 patients (0.4%) after VATS. Of 
these, 11 patients (42.3%) underwent re-thoracotomy 
(Re-thoracotomy Group) and 15 patients (57.7%) un-
derwent revision by VATS (VATS Group). The study 
was approved by the institutional review board (num-
ber/date: 2020-35/15.10.2020) and conducted in accor-
dance with the principles of the Declaration of Helsinki.

Patients who were treated with intrapleural thrombo-
lytic agents or were followed up medically instead of un-
dergoing surgical revision were excluded from this study.

Before the primary surgery, all patients were rou-
tinely evaluated for respiratory capacity and cardiac 
functions. If resection was planned, a forced expiratory 
volume in 1 second (FEV1) of at least 60% was sought. 
Cardiac functions were monitored via electrocardiogra-
phy, and patients were referred to the cardiology depart-
ment for echocardiography when necessary. Prothrom-
bin time, international normalized ratio, and partial 
thromboplastin time were checked routinely in preoper-
ative evaluations. Management of patients using antico-

agulant therapy was arranged before surgery. Warfarin 
was discontinued 3 days before and antiplatelets such as 
acetylsalicylic acid and clopidogrel were discontinued 
7 days before the procedure [6]. For patients undergo-
ing coronary procedures (e.g., angioplasty, stenting), 
their cardiologists were contacted before interrupting 
antiplatelet therapy and their management was planned 
according to the nature of the planned surgery (elective 
or emergent). Enoxaparin sodium was routinely initi-
ated at 30 to 40 mg/day subcutaneously for prophylaxis 
before planned surgery unless the procedure was short 
and/or the patient was young [5]. If lung resection was 
planned, enoxaparin sodium was initiated regardless of 
the patient’s age.

As neoadjuvant chemotherapy and radiotherapy 
may pose a risk for postoperative hemorrhage, surgery 
was performed 4 to 6 weeks after neoadjuvant therapy. 
Patients who underwent resection and elderly patients 
with comorbidities were admitted to the intensive care 
unit postoperatively for at least one night. Drainage and 
hemodynamic parameters were routinely monitored by 
intensivists, intensive care nurses, and thoracic surgery 
residents. If hemorrhagic drainage from the chest tube 
exceeded 100 mL/hour, the on-call team was alerted to 
the possibility of hemorrhage in the patient. Patients with 
ongoing drainage at a rate of 100 mL for 8 hours or 200 
mL for 2 to 4 hours were considered for revision. The 
decision to re-operate and using which surgical method 
was made by the thoracic surgery clinical council in con-
sideration of the amount of residual hematoma on x-ray, 
the patient’s hemodynamic parameters, and the volume 
of hemorrhagic drainage per hour. While re-thoracoto-
my remains the first option in life-threatening emergen-
cies, VATS has become the preferred choice for revision 
in recent years, especially in pneumonectomy patients.

In re-thoracotomy, the previous incision was com-
pletely re-opened. For revision VATS in patients with 
primary thoracotomy, the chest tube incision was en-
larged slightly for insertion of the VATS instrumenta-
tion, and another thoracoport incision was made if nec-
essary. For re-VATS in patients who underwent primary 
VATS, the chest tube incision was used and the previous 
utility thoracotomy was re-opened if necessary. After 
the clots were evacuated, the remaining lobe was re-ex-
panded in patients who underwent primary lobectomy 
and the chest cavity was carefully evaluated. If a specif-
ic bleeding site was detected, it was managed using cau-
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terization, stitches, hemoclip, or by applying oxidized 
regenerated cellulose (Surgicel® Ethicon, Somerville, 
NJ), depending on location.

Regardless of the primary surgery, all patients were 
monitored in the intensive care unit after revision sur-
gery and transferred to the ward the following day if he-
modynamically stable. Chest tubes were removed when 
drainage was less than 100 mL/day and no air leak was 
detected. Patients were discharged after chest tube re-
moval if they were clinically stable.

Patients were called to the thoracic surgery outpa-
tient clinic for follow-up between 7 and 10 days after 
discharge and routinely evaluated using chest x-ray and 
laboratory tests. Chest computed tomography was re-
quested if necessary.

Statistical Analysis

The patients’ demographic characteristics and opera-
tive data were entered into IBM SPSS Statistics version 
25.0 (IBM Corp, Armonk, NY) for analysis. Qualitative 
variables were expressed using frequency and percent 
distribution. Normally distributed continuous variables 
were reported as mean ± SD and Student’s t-test was 
used for comparison of groups. Chi-square was used for 
the analysis of qualitative variables and Fisher’s exact 
test was used if the group was small (n < 5). Nonpara-
metric continuous variables were recorded as median 
and minimum - maximum values and were compared 
by using Mann-Whitney U tests. P value less than 0.05 
was accepted as statistically significant. Odds ratio (OR) 
was used for the risk ratios of the differences detected in 
the comparisons.

Results

Between 2018 and 2020, a total of 1542 patients un-
derwent VATS (n = 883) or thoracotomy (n = 659). The 
mean age was 53.5 ± 8.6 years (range, 14-82 years) 
and the majority of the patients were male (n = 1058, 
70.1%). There were 22 patients (3.3%) who required re-
vision after thoracotomy, while only 4 patients (0.4%) 
required revision after VATS (p < 0.001) (Table 1).

Of the 659 primary thoracotomies, 446 (67.7%) were 
anatomical lung resections (120 pneumonectomies, 326 
lobectomies). Of the 883 VATS procedures, 141 (16%) 
were anatomical lung resections (1 pneumonectomy 
and 140 lobectomies). Revision was required due to 
postoperative hemorrhage after 3 (1 pneumonectomy, 

2 lobectomies) of the 141 VATS resections (2.1%) and 
after 19 (13 pneumonectomies, 6 lobectomies) of the 
446 thoracotomy resections (4.2%). There was no sig-
nificant difference in postoperative hemorrhage rates 
between resection with VATS and thoracotomy (p = 
0.315) (Table 1).

Postoperative hemorrhage occurred more frequently 
after pneumonectomy than lobectomy (14 revisions af-
ter 121 pneumonectomies [11.5%] vs. 8 revisions after 
466 lobectomies [1.7%]). There was a significant dif-
ference in the frequency of postoperative hemorrhage 
between lobectomy and pneumonectomy patients (p < 
0.001) (Table 1).

A total of 26 patients (84.6% men) underwent re-
vision after thoracotomy or VATS due to postoperative 
hemorrhage. Of these 26 patients, 15 (57.7%) under-
went revision by VATS (VATS in 12 patients, re-VATS 
in 3 patients) and 11 (42.3%) by re-thoracotomy. The 
mean age was 57.8 ± 12.1 years (range 24-74 years) 
for all re-operated patients, 59.6 ± 9.7 years (range 37-
71 years) in the revision VATS Group, and 55.5 ± 15.0 
years (range 24-74 years) in the Re-thoracotomy Group. 
There was no significant difference between the revi-
sion VATS and Re-thoracotomy Groups in terms of pa-
tient number, age, or sex (p > 0.05, table 2).

Revision was performed after lobectomy in 8 pa-
tients (revision VATS in 4 [50%], re-thoracotomy in 4 
[50%]) and after pneumonectomy in 14 patients (revi-
sion VATS in 10 [71.4%], re-thoracotomy in 4 [28.6%]). 
Although the difference was not statistically significant, 
VATS was more preferred for the management of post-
pneumonectomy hemorrhage (p = 0.386).

Postoperative hemorrhage was observed in 4 pa-
tients after operations other than anatomic lung resec-
tion (VATS thymectomy in 1 patient, decortication in 
2 patients, and surgical treatment of penetrating injury 
in 1 patient). The patient with penetrating injury under-
went re-thoracotomy due to persistent hemorrhage after 
the primary operation, and the source of the bleeding 
was identified as oozing from the parenchyma.

The mean drainage volume was 1250 ± 327.7 mL 
(range, 900-2300 mL) overall, 1166 ± 252.6 mL (range, 
900-1700 mL) in the revision VATS Group, and 1363 ± 
393.1 mL (range, 900-2300 mL) in the Re-thoracotomy 
Group (p = 0.259).
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The overall mean time from primary surgery to revi-
sion was 2.2 ± 1.4 days (range, 1-6 days). This inter-
val was 2.3 ± 1.3 days (range, 1-4 days) in the revision 
VATS Group and 2.0 ± 1.5 days (range, 1-6 days) in the 
Re-thoracotomy Group (p = 0.540).

The mean discharge time after revision was 5.1 ± 2.2 
(range, 2-12) days for all re-operated patients, 4.4 ± 1.5 
days (range 2-8 days) in the revision VATS Group, and 
6.2 ± 2.5 days (range, 3-12 days) in the Re-thoracotomy 
Group. This time was significantly shorter in the VATS 

Group than the Re-thoracotomy Group (p = 0.004).

Details related to the patients’ demographic charac-
teristics and revision surgeries of are shown in table 2.

A specific bleeding site was identified in 11 (42.3%) 
of the patients during revision. This site was the chest 
wall in 4 patients (36.3%), intercostal vessels in 2 pa-
tients (18.2%), bronchial vessels in 2 patients (18.2%), 
the subcarinal lymphatic bed in 1 patient (9.1%), the 
brachiocephalic vein in 1 patient (9.1%), and lung pa-
renchyma in 1 patient (9.1%).
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Table 1. Distribution of patients who underwent primary and revision surgery.
Variables Total

(n=1542)
VATS
(n=883)

Thoracotomy
(n=659)

P value OR 95%CI

Age, mean±SD 53.5±8.6 50.3±6.5 56.5±4.3 0.001 na na
Sex, n (%)
   Male
   Female

1058 (70.3)
484 (29.7)

562 (63.6)
321 (36.4)

496 (75.2)
163 (24.8)

0.01 na na

Revision required due to postop-
erative hemorrhage, n (%)

26 (1.7) 4 (0.4) 22 (3.3) <0.001 7.589 2.603
-
22.131

Anatomical lung resections, n (%)
   Lobectomy
   Pneumonectomy

587 (38)

466 (79.4)
121 (0.6)

141 (16) 446 (67.7) na na na

Revision required after anatomical 
lung resection due to postoperative 
hemorrhage, n (%)

22 (37.4) 3 (2.1) 19 (4.2) 0.315 2.047 0.597
-
7.022

Postoperative hemorrhage, n (%)
   After lobectomy
   After pneumonectomy

8 (1.7)
14 (11.5)

2 (1.4)
1 (100)

 6 (1.8)
13 (11.6)

<0.001 7.491 3.064 
- 
18.310

Abbrev. ;CI: Confidence interval, n: Number, na: Not applicable, OR: Odds ratio, pneumty: Pneumonectomy, VATS: Video-
assisted thoracoscopic surgery, SD: Standard deviation

Table 2. The demographic characteristics and revision surgery details of the patients.
Variables Total 

(n=26)
VATS Group 
(n=15)

Re-thoracotomy 
Group (11)

P value OR 95%CI

Age (years), mean±SD 57.8±12.1 59.6±9.7 55.5±15.0 0.610 na na
Sex, n (%)
   Male
   Female

22 (84.6)
4 (15.4)

13 (86.6)
2 (13.4)

9 (81.8)
2 (18.2)

1.00
1.00 1.00

Primary resection*
   Lobectomy
   Pneumonectomy

8 (36.3)
14 (63.7)

4 (50.0)
10 (71.4)

4 (50.0)
4 (28.6)

0.386 2.500 0.410
-
15.230

Mean amount of drainage (mL) 1250±327.7 1166.6±252.6 1363.6±393.1 0.259 na na
Mean revision time, (days) 2.2±1.4 2.3±1.3 2.0±1.5 0.540 na na
Mean discharge time after re-
operation (days)

5.1±2.2 4.4±1.5 6.2±2.5 0.004 na na

Abbrev.; CI: Confidence interval, n: Number, na: Not applicable, OR: Odds ratio, VATS: Video-assisted thoracoscopic sur-
gery, SD: Standard deviation
* Only includes resection patients who underwent postoperative revision.
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Three of the patients had a history of neoadjuvant 
chemotherapy. All 3 patients underwent primary pneu-
monectomy by thoracotomy followed by revision VATS.

Discussion

Hemothorax is one of the most important postoperative 
complications in thoracic surgery, especially after re-
sections [6]. The decision to re-operate depends on the 
amount of hemorrhagic drainage, the presence of hema-
toma in the hemithorax, and the hemodynamic stability 
and clinical condition of the patient. Although there are 
some guidelines for the management of postoperative 
hemothorax, they are controversial. Medical follow-up 
may still be an option for patients with approximately 
1000 mL of blood loss if the hemorrhage seems likely 
to stop [7]. With recent advances in VATS experience, it 
has begun to replace re-thoracotomy except in cases of 
emergency life-threatening bleeding.

According to the literature data, the incidence of 
postoperative hemorrhage is approximately 2% to 3% 
after thoracotomies and 0% to 1.7% after VATS pro-
cedures [8-10]. In the present study, re-operation rates 
due to postoperative hemorrhage were 3.3% after thora-
cotomy and 0.4% after VATS procedures. Hemorrhage 
rates after VATS may be lower because patients select-
ed for VATS have relatively easier surgical procedures 
compared to the thoracotomy patient group. Consistent 
with the literature, the lung tumors in our VATS patients 
were smaller and more peripherally located [11]. In ad-
dition, there was only 1 pneumonectomy patient in the 
revision VATS Group. In the National Veterans Affairs 
Surgical Quality Improvement Program study, 3500 pa-
tients were retrospectively evaluated and the frequency 
of postoperative hemorrhage was 2.9% after lobectomy 
and 3% after pneumonectomy [12]. In the present study, 
postoperative hemorrhages were more common after 
pneumonectomy (n = 14, 11.5%) compared to after lo-
bectomy (n = 8, 1.7%). Our center is one of the high-
volume hospitals in Turkey for lung cancer surgery. 
Patients who are receiving neoadjuvant therapy and 
require extended pneumonectomy are referred to our 
hospital from many clinics. In addition, the prevalence 
of squamous cell carcinoma is higher in Turkey than in 
European countries due to our high smoking rate. Be-
cause patients with squamous cell carcinomas present 
with large tumor size, they often require pneumonecto-
my. Therefore, our higher rate of postpneumonectomy 

hemorrhage can be attributed to our high percentage 
of patients undergoing pneumonectomy and receiving 
neoadjuvant therapy.

In the present study, VATS was preferred over re-
thoracotomy for patients with postoperative hemor-
rhage due to pneumonectomy. This is reasonable con-
sidering VATS provides excellent visibility of the entire 
hemithorax. In addition, clots can easily be evacuated 
through a single port, and we used the previous chest 
tube incision for this purpose.

In general, the reported surgical indications for 
posttraumatic hemothorax also apply to postoperative 
bleeding. The criterion for considering revision sur-
gery is ongoing hemorrhagic drainage of 100 mL for 8 
hours or 200 mL for 2 to 4 hours [13]. The mean vol-
ume of hemorrhagic drainage in this study was 1250 
mL (1166 mL in the revision VATS Group and 1363 mL 
in the Re-thoracotomy Group). The volume of hemor-
rhagic drainage was lower in the revision VATS Group 
because most were pneumonectomy patients and some 
of the blood collected in the pneumonectomy space as 
hematoma. It should be noted that large amounts of 
blood, as much as 30% to 40% of the circulating blood 
volume, can accumulate in the pleural space [13]. Be-
yond the guidelines, physician observation is crucial 
in routine practice. In some cases, careful observation 
may prevent unnecessary surgical revision if hemor-
rhagic drainage is approximately 1000 mL but appears 
likely to stop. However, a patient may also present with 
hemorrhage volume below the indication for revision 
surgery, but in fact the hemorrhage may be retained as 
a hematoma. Even if such a hemorrhage could resolve 
with follow-up alone, it might turn into empyema and 
fibrothorax. Therefore, the decision to re-operate or fol-
low up is crucial in this patient group. Surgical revi-
sion may be an option for removing clots even when 
the bleeding has stopped [14,15]. Six of the patients in 
this study underwent revision for the purpose of clot re-
moval even though the bleeding had stopped 4 to 6 days 
earlier. 

In the current study, the mean time to revision sur-
gery was found to be 2.23 days, with no significant dif-
ference between the revision VATS and Re-thoracoto-
my Groups. The timing of VATS is very important, and 
it may be more effective for evacuating clots within the 
first 2 to 3 days [16]. Some authors have suggested that 
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VATS would not be feasible after day 7 due to denser 
clots, thicker pleura, and adhesions that would prevent 
safe insertion of the VATS equipment. However, when 
performed before day 7, authors have reported that 
VATS has significant benefits over thoracotomy [17,18]. 
Morales et al. [19] reported a 15.8% rate of conversion 
to open thoracotomy after day 6. We did not encounter 
any difficulties using VATS for revision within a 5 to 6 
day period. However, these patients were pneumonec-
tomy patients. On the other hand, one patient required 
conversion to thoracotomy on the first postoperative 
day of hemorrhage. This patient had undergone VATS 
thymectomy and was bleeding from the junction of the 
brachiocephalic vein and vena cava superior where the 
thymic vein originates. Because it could not be con-
trolled with VATS, the procedure was converted to an 
open thoracotomy.

VATS requires selective intubation, which adds time 
before the surgery can be initiated. For this reason, tho-
racotomy should be the first choice rather than VATS 
for the management of hemorrhage in unstable patients 
[20]. There were no such cases in the present study. 

The specific site of bleeding usually cannot be iden-
tified during revision surgery. Sirbu et al. [21] found 
that 23% of hemorrhages originated from a mediastinal 
or bronchial vein and 17% from intercostal veins. How-
ever, they could not find any specific bleeding site in 
41% of the cases. Hemorrhage may also occur as oozing 
from vascular stapler lines, as bleeding from lymphatic 
beds, peribronchial tissue, parenchyma, or adhesions, 
or as a muscle bleed [22]. Similarly, we did not find 
any specific site of bleeding in most of our patients. We 
just evacuated the clots and cauterized suspicious areas, 
mostly on the chest wall. 

Many studies have pointed to the benefits of VATS 
over thoracotomy: shorter hospitalization, less pain, 
earlier recovery, lower costs, better lung function, bet-
ter visualization, and a higher rate of detection of small 
injuries [23,24]. In the present study, the length of hos-
pital stay after revision surgery was significantly shorter 
in patients who underwent revision VATS group com-
pared to those who underwent re-thoracotomy (3 days 
vs. 5 days).

As with every retrospective data analysis, this study 
also has its limitations. Another strategy for managing 
postoperative hemothorax is to use intrapleural throm-

bolytic agents, but the possible adverse effects of this 
management strategy are controversial, as it may in-
crease bleeding [25]. Although we have experience 
with this treatment technique, we did not include these 
patients because the aim of this study was to deter-
mine the difference in outcomes between VATS and re-
thoracotomy procedures in postoperative hemorrhage 
management. Previous studies comparing VATS with 
thoracotomy in the management of hemothorax have 
mostly focused on traumatic hemothorax. Investigating 
the management of postoperative hemorrhage alone is 
one of the notable features of this study.

In conclusion, VATS was found to be superior to re-tho-
racotomy in the management of postoperative hemor-
rhage in terms of earlier recovery time and shorter hos-
pital stay. Considering the advantages of this minimally 
invasive approach and its similar outcomes with re-tho-
racotomy, we believe that VATS should be the preferred 
technique in postoperative hemorrhage management, 
especially in pneumonectomy patients.
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ABSTRACT

Background: Bronchogenic cyst is a generally benign and rare congenital anomaly. The mediastinum and 
lung parenchyma are the most common sites the cysts occur. This study aimed to compare the effectiveness 
of thoracoscopy and thoracotomy for the treatment of bronchogenic cysts.

Materials and Methods: Twenty-one patients were operated on in Dr. Suat Seren Thoracic Surgery 
Clinic between 2004 and 2019 with the diagnosis of bronchogenic cyst. Patients were divided into two 
groups according to the surgery method as video-assisted thoracoscopic surgery (VATS) or thoracotomy. 
Demographic and operative features, radiological findings, and complications were retrospectively analyzed.

Results: Patients underwent either VATS (10 patients) or thoracotomy (11 patients). Sixteen patients 
underwent simple cyst excision, whereas parenchymal resection was performed for five patients. The mean 
Visual Analogue Scale (VAS) value was 3.5 ± 1.1 for the VATS group and 6.5 ± 1 for the thoracotomy group. 
Duration of hospital stay and chest drainage was 4.2 ± 1.7 and 3.2 ± 1.7 days, respectively, in the VATS 
group, while in the thoracotomy group, it was 7.1 ± 4.5 and 6.1 ± 4.5 days. The time of hospitalization stay, 
duration of chest drainage, operative time, and VAS values were found statistically significantly lower in the 
VATS group.

Conclusions: Both VATS and thoracotomy are preferred surgical methods in bronchogenic cyst surgery. 
VATS is superior to thoracotomy in terms of shorter hospital stay, chest drainage duration, operative time, 
and lower postoperative pain level. Minimally invasive methods can be chosen safely for the treatment of 
bronchogenic cyst in appropriate cases.

Keywords: bronchogenic cyst, videothoracoscopy, thoracotomy 
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Introduction

The bronchogenic cyst is a rare congenital anomaly 
resulting from abnormal branching of the tracheobron-
chial tree developing from the ventral part of the em-
bryological foregut between the 26th and 40th days of 
gestation [1]. The bronchogenic cyst is generally lo-
cated in the middle and posterior mediastinum or lung 
parenchyma. It is diagnosed incidentally since it is often 
asymptomatic in adults. 

Some authors claim conservative treatment for as-
ymptomatic patients. However, video-assisted thoraco-
scopic surgery (VATS) and thoracotomy are the most 
preferred treatment options for symptomatic or asymp-
tomatic patients of which can be complicated or devel-
oping malignancy. Robotic surgery can also be consid-
ered an option in recent years.

In this study, 21 patients operated on with the bron-
chogenic cyst diagnosis were analyzed in terms of de-
mographic and surgical features. It is aimed to compare 
the surgical methods accompanied by a literature review.

Materials and Methods

Data Collection 

The patients’ records operated in the thoracic surgery 
clinic of Dr. Suat Seren Chest Diseases and Surgery 
Hospital between 2004 and 2019 with the diagnosis 
of mediastinal, parenchymal, or diaphragmatic lesions 
were reviewed retrospectively. Twenty-one patients 
whose histopathological diagnosis confirmed as bron-
chogenic cysts were included in the study. The patients 
were divided into two groups as those operated by VATS 
or thoracotomy. The clinical features of these patient 
groups were reviewed as demographic characteristics at 
the time of operation (age, gender), preoperative symp-
toms, anatomical location of the cyst, cyst diameter, 
operative method, chest tube drainage duration, postop-
erative hospital stay, postoperative complications, and 
recurrence. All patients underwent routine blood tests, 
posteroanterior (PA) and lateral chest X-ray, and thorax 
computed tomography (CT) preoperatively. Magnetic 
resonance imaging (MRI) is used for determining the 
nature of the cyst. The study was approved by the insti-
tutional review board (No: 2019/5.1) and conducted per 
the principles of the Declaration of Helsinki.

Operation Method

Following the double-lumen intubation, all patients 

were operated on in the right or left lateral decubitus 
position. One of the patients with a mediastinal bron-
chogenic cyst of subcarinal position was operated in the 
supine position. As the operation method, thoracotomy 
was performed before 2010, whereas VATS was pre-
ferred for suitable cases after this year. Depending on 
the cyst’s anatomical location, fourth or fifth intercostal 
space was used for thoracotomy. In the VATS approach, 
a utility incision (4th or fifth intercostal space) and a 
camera port of length 1 cm on the sixth or seventh in-
tercostal space of the midaxillary line were used. The 
absence of air leakage for at least 24 hours and pleu-
ral drainage less than 200 mL per day were considered 
as the criteria to remove the chest tube. The air leak-
age that lasted seven days or more was considered as 
prolonged air leakage. The patients’ postoperative pain 
level was determined according to the subjective as-
sessment method of the Visual Analogue Scale (VAS).  

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) ver-
sion 22.0 program was used to analyze data. Continuous 
data were specified as mean ± standard deviation, and 
median (minimum-maximum) values. Mann-Whitney U 
test was used to compare differences between groups and 
Fisher’s Exact test for dichotomous variables. A p-value 
less than 0.05 was considered as statistically significant.

Results

The mean age of 11 female and ten male patients was 
41.3 ± 18.6 years (18-78). Eighteen of the patients 
(85%) were asymptomatic consistent with the literature. 
Fever, chest pain, dyspnea, cough were the complaints 
of symptomatic patients. All the patients underwent 
a thorax CT. MRI was also used for eight patients in 
which the nature of the cyst could not be clearly identi-
fied. MRI confirmed all the lesions as cyst successfully. 
Radiological imaging examples of mediastinal and pa-
renchymal cysts are presented as figures 1 and 2. 

Figure 1. Preoperative imaging of a mediastinal cyst.
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Figure 2. Preoperative imaging of a parenchymal cyst.

The median cyst diameter was 4.5 cm (1-10). None 
of the cysts had any tracheobronchial connection. Com-
parative characteristics of patients who underwent 
VATS and thoracotomy are summarized in table 1.

Patients underwent either thoracotomy (11 patients) 
or VATS (10 patients). Simple cyst excision (16 pa-
tients), wedge resection (3 patients), lobectomy (1 pa-
tient), and lobectomy and segmentectomy (1 patient) 
were the surgical procedures performed. The anatom-
ical localization of the cyst is presented in table 2. A 
bronchial laceration was repaired in one patient intra-
operatively, and that patient’s bronchial system was ob-
served to be intact by bronchoscopy in the postoperative 
period. Five patients had prolonged air leakage as the 
postoperative complication (23%). The median dura-
tion of postoperative hospitalization was 6 days (2-19). 
VATS patients’ hospital stay duration (p = 0.03), drain-
age duration (p = 0.03), operative time (p = 0.013), and 
VAS score (p < 0.001) of the patients operated by VATS 
were found to be statistically significantly lower than 
thoracotomy group. There was no statistically signifi-
cant difference between the two groups regarding age, 
gender, cyst diameter, and postoperative complications. 

No recurrence was observed in any of the patients dur-
ing the median follow-up of 94.5 months (15-190).

Discussion
The bronchogenic cyst is a rare, benign lesion that 
arises from abnormal budding of the tracheobronchial 
tree. The most commonly affected site is mediastinum, 
but the location may be parenchymal in 15-20% of the 
cases [2]. It is mainly located in the paratracheal and 
subcarinal regions of the mediastinum. Although medi-
astinum and parenchyma are the primary localizations, 
they may be seen on ectopic locations such as retroperi-
toneum, neck, cranial fossa, pericardium [3, 4]. The ma-
jority of the patients in our study (71%) had mediastinal 
cysts, and most of them were located at the paratracheal 
region, similar to the literature review. Besides, the cyst 
was observed on the diaphragm in one patient.

The clinical manifestations may vary, and the cysts 
are usually asymptomatic in adults until they reach large 
sizes and compress other structures or be infected due 
to having a bronchial connection. The most common 
symptoms are chest pain, cough, dyspnea, dysphagia, 
hemoptysis, depending on compression and location of 
the cyst [5]. Also, it has been reported in the literature 
that they may cause arrhythmia due to cardiac pressure 
when they reach large dimensions [6]. Several stud-
ies reported that the majority of asymptomatic patients 
will develop symptoms over time [7]. Only three (14%) 
patients had symptoms in our series, all located in the 
pulmonary parenchyma. Fever, chest pain, cough, and 
dyspnea were the complaints of symptomatic patients, 
consistent with the literature. 
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Table 1. The characteristics of patients who underwent VATS and thoracotomy.
VATS (n=10) Thoracotomy (n=11) p-value

n (%) n (%)
Gender (male) 5 (50.0) 5 (45.4) 0.55
Presence of symptoms 0 (0.0) 3 (27.2) 0.72
Side (right) 8 (80.0) 8 (72.7) 0.81
Postoperative complications 1 (10.0) 4 (36.3) 0.23

Mean ± SD Median (min-max) Mean ± SD Median (min-max)
Age (years) 46.9±23.5  44 (18-78) 38.1±13.5 33 (20-68) 0.47
Cyst Diameter (cm) 3.8±1.7 4 (2-8) 5.28±2.9 4.8 (1-10) 0.14
VAS value 3.5±1.1 4 (2-6) 6.50±1 6 (3-8) <0.001
Hospitalization (days) 4.2±1.7 4 (2-7) 7.0±4.5 7 (5-19) 0.03
Drainage duration (days) 3.2±1.7 3 (1-5) 6.1±4.5 6 (3-8) 0.03
Hounsfield Unit 33.6±10 32.2 (10-80) 44.4±27.1 42.8 (20-90) 0.66
Operative time (minutes) 102.7±36.3 100 (60-170) 200.5±111.1 180 (150-260) 0.013



Table 2. The anatomical localization of the cysts.
Mediastinum (n=15) Parenchyma (n=5) Diaphragm (n=1)
Paratracheal 9 Right lower lobe 2
Subcarinal 4 Middle lobe 1
Hilar 1 Left upper lobe 1
Paraoesophageal 1 Left lower lobe 1

Preoperative diagnosis of bronchogenic cysts may be 
challenging due to having a wide range of radiological 
and clinical features. Thoracic computed tomography 
(CT) and magnetic resonance imaging (MRI) have an 
essential value in determining the size, shape, content, 
and relationship of the cyst with surrounding tissues [8]. 
Attenuation coefficient or Hounsfield Unit (HU) value 
on CT can be a marker to determine the lesions as solid 
or cystic [9]. While cyst at mediastinum localization is 
generally presented as well-defined masses, the air-fluid 
level is the radiological finding of parenchymal cysts 
connected with bronchi. In case of infection, higher HU 
values can be obtained on CT due to protein and cal-
cium within the cyst in contrast to low HU like water or 
soft tissue of cystic lesions. Higher HU may be evaluat-
ed in favor of semisolid or solid masses. MRI provides 
more valuable information than CT when solid or cystic 
lesions cannot be differentiated [11]. The median and 
mean HU values were obtained as 34 (10-90) and 39 ± 
20.7, respectively, in our study.  This value was higher 
than the water density and 20 HU in which was evalu-
ated in favor of a cyst. This result may be related to the 
proteinous content in the cyst. Cases of bronchogenic 
cysts with high HU values have been reported in the 
literature similarly to our study [11]. 

The primary treatment for symptomatic or compli-
cated cases is surgery to relieve symptoms and pre-
vent complications such as infection and compression. 
However, on the other hand, there is still no consensus 
regarding the management of asymptomatic patients. 
Wang et al. suggested that a conservative approach may 
be appropriate provided that radiological follow-up is 
performed for this group of patients since the malignant 
transformation is not very frequent in asymptomatic pa-
tients [12]. On the other hand, opposite opinions have 
claimed that surgery should be performed instead of 
conservative treatment [13] since adenocarcinoma may 
arise from bronchogenic cyst [14]. Surgery was per-
formed for 18 patients in our study, even if they had 
no symptoms, considering the possibility of developing 

malignant degeneration and symptoms over time. As we 
did not follow up asymptomatic patients conservatively, 
we do not have sufficient data on long-term outcomes of 
non-operated asymptomatic patients. We favor surgery 
for patients even though they are asymptomatic since 
the malignant transformation is a possibility. Although 
conservative treatment may be an option for elderly as-
ymptomatic patients, thoracotomy was performed on 
a 78-year-old symptomatic male patient to relieve his 
symptoms in our study.

The appropriate treatment approach is the complete 
removal of the lesion for mediastinal cysts and anatomi-
cal or wedge resection for parenchymal cysts. Wedge re-
section is adequate for small-sized peripheral parenchy-
mal lesions. Lobectomy should be chosen for centrally 
located parenchymal lesions. While lobectomy is usu-
ally performed as anatomical resection, segmentectomy 
may also be preferred in appropriate cases. Segmentec-
tomy can be performed if the cyst does not exceed the 
boundary of the segment of the involved lobe. In our 
study, simple cyst excision was performed for mediasti-
nal and diaphragmatic cysts, while patients with paren-
chymal cysts underwent pulmonary resection.

Complete removal of the cyst should be the primary 
goal since recurrence in postoperative follow-up may oc-
cur in a cyst that has not been excised totally [15]. How-
ever, adhesions with major structures may prevent com-
plete excision of the cyst, especially in infected patients. 
In this case, destruction of the mucosal layer of the cyst 
by using electrocautery is suggested to prevent recur-
rence [16]. According to Fievet et al [17], early excision 
of the cyst between the 6th and 12th month of life could 
prevent surgical complications and incomplete cyst exci-
sion, eliminating the need for electrocautery use. 

The cyst was totally excised in all patients of our 
study. No recurrence was obtained in any patient during 
the median follow-up of 94.5 months (15-190). 

The preferred surgical approaches are generally 
VATS and thoracotomy. Duration of chest drainage for 
the VATS group is reported to be shorter than thoracot-
omy group in the literature [18]. In addition, the VATS 
group is superior to thoracotomy in terms of shorter op-
erative time, shorter postoperative hospital stay, and less 
intraoperative blood loss [19]. When comparing VATS 
and thoracotomy groups in our study, the VATS patients 
had statistically significant shorter hospital stay, shorter 
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operative time, lower VAS scores, and shorter chest 
drainage duration (p < 0.05). VATS clearly has advan-
tages, including low pain severity and good exposure to 
the thoracic cavity compared to thoracotomy [20].  

Adhesions due to infection can lead to complica-
tions, especially in symptomatic patients. One patient 
with a mediastinal cyst located on the subcarinal region 
suffered an iatrogenic injury of the bronchus in our se-
ries, similar to Granoto et al, who reported bronchus 
injury on two patients due to sharp dissection for adhe-
sions of mediastinal cysts [21]. The bronchial laceration 
was repaired intraoperatively by thoracotomy before 
the patient was discharged without any other complica-
tion in the postoperative period. Besides, a prolonged 
air leak was observed in five patients.

Since adhesions due to infection sometimes make 
the thoracoscopic approach difficult, a thoracotomy 
may be needed. At this point, robotic surgery can be 
considered an alternative to thoracotomy in the advan-
tages of 3D image quality and the manoeuvrability of 
the instruments used [22].

Today, bronchogenic cyst operation, with the devel-
opment of thoracoscopic surgery, is performed safely in 
a minimally invasive manner, and patients are discharged 
in a short time without any severe complications.

In conclusion, surgery should be performed to both 
confirm the diagnosis and prevent complications and 
malignant transformations. Since videothoracoscopy 
is superior to conventional thoracotomy in the ways of 
shorter hospital stay, shorter chest drainage duration, 
shorter operative time, and lower VAS score, minimal-
ly invasive methods can be chosen safely as the first 
choice for the treatment of bronchogenic cyst in appro-
priate cases. 
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ABSTRACT

Background: Evaluating the incidence of postoperative vocal cord dysfunction after pulmonary 
resections and the impact of timing for vocal cord medialization on preventing postoperative pulmonary 
complications for these patients.

Materials and Methods: Patients developing vocal cord dysfunction (VCD)/unilateral vocal cord 
paralysis (UVCP) after pulmonary resection were examined retrospectively, in terms of postoperative 
pulmonary complication (PPC) rates and hospital length of stay. Total of 2740 patients underwent 
anatomical pulmonary resection for malignancy. Eleven patients were referred to otolaryngology team 
with pre-diagnosis of VCD following the operation. UVCP diagnosis was confirmed with indirect 
laryngoscopic examination.

Results: UVCP diagnosis was confirmed in 8 (0.3%) with indirect laryngoscopic examination. Performed 
resections were left upper lobectomy in 3 and left pneumonectomy in 5 patients. Atelectasis necessitating 
bronchoscopy and pneumonia were the PPC, seen in 3 (37.5%) patients. Calcium hydroxyapatite injection 
for 6 patients and polytetrafluoroethylene graft implantation for 2 patients was performed. Mean duration 
between pulmonary resection and medialization was 5.3 days in patients developing PPC and 3.6 days 
in patients with no PPC (p = 0.011). All patients were discharged within an average of 8.1 (6-13) days, 
uneventfully. One patient required re-injection of calcium hydroxyapatite on 5th month. Throughout a 
mean follow-up duration of 14.8 months, all patients had stable vocal cord position. 

Conclusions: Vocal cord medialization can be performed safely for postthoracotomy UVCP. In order to 
minimize phonetic and respiratory complications, this procedure must be applied on early postoperative period. 

Keywords: acquired vocal cord palsy, complications, medialization laryngoplasty, thoracotomy
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Introduction

Postoperative pulmonary complications (PPC) are the 
major source of morbidity in patients undergoing pul-
monary resections due to malignancy. Atelectasis, bron-
chospasm and pneumonia incidence rate vary between 
5% and 80% in literature, with 20% leading to respira-
tory failure and mortality among those patients [1-3]. 
Many risk factors associated are listed: Postoperative 
pain, immobilization, insufficient respiratory exercise, 
concomitant pulmonary diseases (e.g. chronic obstruc-
tive pulmonary disease or asthma), compromised tra-
cheal ciliary activity, impaired glottis function due to 
endotracheal intubation, and orogastric aspiration [2-6].

Recurrent laryngeal nerve (RLN), which is a branch 
of Vagus nerve, is responsible for innervations of the 
larynx and vocal cords. Damage to this nerve during 
a thoracic operation, especially on the left hemithorax 
due to its anatomy, can cause phonetic problems, as-
piration and respiratory distress. Repositioning of the 
paralytic cord is recommended to prevent these serious 
complications [7-10].

Aim of our study was to evaluate our rate of recur-
rent laryngeal dysfunction after pulmonary resections, 
and clinical outcomes of these patients following vocal 
cord medialization.

Materials and Methods

After the approval of Institutional Review Board 
(14.01.21/179) the clinical files of all non-small cell 
lung carcinoma (NSCLC) patients undergoing elective 
surgery via thoracotomy between January 2011 and 
January 2020 were examined retrospectively. Data of 
patients developing postoperative unilateral vocal cord 
paralysis (UVCP), confirmed by indirect laryngoscopic 
examination and have undergone vocal cord medial-
ization procedure was evaluated. Examined variables 
were pulmonary complication incidence, timing and 
effectiveness of procedure, and hospital length of stay 
(LOS). Patients with prior tracheostomy or known pre-
operative phonetic/vocal cord dysfunction are excluded 
from the study. Written informed consent is waived 
from all patients prior to surgery.

Statistical Analysis

All analyses were performed using the MedCalc ver-
sion 12.7 (MedCalc Software bvba, Belgium).Categori-
cal data were examined using Pearson’s Chi-square test. 

For continuous variables, Student’s-t and Kolmogorov-
Smirnov tests were preferred for comparison. P values 
<0.05 were considered as statistically significant.  

Results 

Total of 2740 NSCLC patients underwent pulmonary 
resection via thoracotomy in 10 years. Eleven patients 
developed severe phonetic (hoarseness or dysphonia) 
alteration, postoperatively. After laryngoscopic exami-
nation (Figure 1), UVCP diagnosis was confirmed in 
8 (0.3%) patients and the vocal cords of other 3 were 
found edematous.

Operations performed on these 8 patients were left 
pneumonectomy in 5 (62.5%) and left upper lobectomy 
in 3 (37.5%). Gender distribution of the patients was 6 
(75%) males and 2 (25%) females, with an age average 
of 62.4 ± 22.7. Final pathology revealed squamous cell 
carcinoma in 7 and adenocarcinoma in 1 patient.  

One (12.5%) patient developed atelectasis necessi-
tating bronchoscopy on postoperative day (POD) 2, and 
2 (25%) patients developed pneumonia on POD 3 and 4, 
respectively. Overall PPC incidence was 37.5% in our 
UVCP cohort.

Calcium hydroxyapatite injection (Radiesse®; Bio-
form Medical Inc., USA) for 6 patients under general 
anesthesia, and polytetrafluoroethylene (PTFE) graft 
implantation under local anesthesia for 2 patients was 
performed. Choice of medialization technique was 
made upon the institution’s actual amenities. Mean du-
ration between pulmonary resection and medialization 
procedure was 5.3 ± 3.8 days in patients developing 
PPC and 3.6 ± 3.1 days in patients with no PPC (p = 
0.011). No complication about medialization procedure 
or 30-day mortality was seen. All patients were dis-
charged, uneventfully, with an average hospital LOS of 
8.1 ± 4.9 days. Patient demographics and clinical data 
are summarized in table 1.

Figure 1. Paralytic left vocal cord on laryngoscopic examination. 

65

Demirağ et al
Vocal cord medialization following pulmonary resections



Only one (12.5%) patient necessitated a second 
injection of calcium hydroxyapatite, on postoperative 
month 5. Throughout our mean follow-up duration of 
14.8 ± 16.2 months, the patients had stable vocal cord 
functions and no phonetic complains. 

Discussion

Intra-thoracic malignancies, especially bronchogenic 
and esophageal carcinomas are associated with a range 
of local complications caused by the primary tumor, 
lymph nodes, or the surgical resection itself [2,5,7]. 
One of the neighboring structures which is under risk of 
direct tumor invasion is the recurrent laryngeal branch 
of the Vagus nerve, particularly in malignancies of the 
left hemithorax, attributable to its anatomical location. 
During surgery, mechanical or thermal injury, or 
sacrification of an invaded RLN may cause UVCP and 
alterations in laryngeal functions since it is the major 
motor nerve of the larynx [8-10]. 

UVCP is a known sequel of intra-thoracic 
malignancies in literature. In a group of eight pooled 
series of UVCPs consisting of 1019 patients, 36% of 
cases were caused by neoplasms, with more than half of 
these resulting from lung cancer [8]. Reversible vocal 
cord dysfunction incidence is reported as high as 31% 
in patients undergoing left-sided pulmonary resection 
for malignancy, but the true incidence is difficult to 
determine as few centers perform routine laryngeal 
examination on patients with postoperative dysphonia 
[9]. Consequently, patients with RLN damage suffer 
from postoperative phonetic (hoarseness and dyspnea 
during speaking) problems as well as swallowing, 
or respiratory (difficulty in coughing, atelectasis, 

pneumonia or acute respiratory distress syndrome) 
complications [6,11]. Eleven patients in our cohort had 
new onset postoperative phonetic problems, of which 8 
(0.3%) of them were diagnosed with UVCP, confirmed 
with indirect laryngoscopic examination, all have 
undergone pulmonary resection on the left side.

The thoracic surgery patients, in general, are 
at exceptionally elevated risk for postoperative 
respiratory complications, which are the major source 
of morbidity, due to the high prevalence of COPD, 
invasiveness of thoracotomy incision, postoperative 
pain, immobilization, insufficient respiratory exercise, 
impaired glottis function due to endotracheal intubation, 
and the nature of the primary surgical procedure directly 
diminishing pulmonary function and toilet. It’s been 
shown that patients with UVCP injury demonstrate a 
5-fold risk of contracting pneumonia (and a 20% death 
rate for those who contract pneumonia), a 5-fold risk of 
re-intubation or tracheostomy. Also, they have 40-60% 
longer hospital stays than patients without RLN injury 
because, vocal cord closure is considered to be the most 
important protective mechanism against aspiration [8-
11]. In a study of patients with postoperative UVCP, 
rates of aspiration with swallowing and aspiration 
pneumonia were found to be 53% and 45%, respectively; 
and tracheostomy was necessary in 25% for the 
management of persistent aspiration [12]. In our series, 
postoperative pulmonary complication rate was 37.5% 
where one patient developed atelectasis necessitating 
bronchoscopy for bronchial toilet, and two patients had 
pneumonia.

Vocal cord medialization is the recommended 
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Table 1. Patient demographics.

Patient # Age Gender Resection Pathology Medialization technique 
and interval (days) PPC Hospital LOS (days)

1 72 Male LUL SCC PTFE / 3 - 6
2 64 Male LP SCC CaHA / 3 - 7
3 51 Male LP SCC CaHA / 4 - 6
4 55 Female LP SCC PTFE / 4 - 7
5 66 Male LUL SCC CaHA / 6 Pneumonia 13
6 64 Female LP AC CaHA / 5 Atelectasis 9
7 69 Male LUL SCC CaHA / 4 - 7
8 58 Male LP SCC CaHA / 5 Pneumonia 10
Abbrev.; AC: Adenocarcinoma, CaHA: Calcium hydroxyapatite, LOS: Length of stay, LUL: Left upper lobectomy, LP: Left pneumonectomy, 
PTFE: Polytetrafluoroethylene, PPC: Postoperative pulmonary complication, SCC: Squamous cell carcinoma



treatment of choice for unilateral vocal cord paralysis, 
in order to avoid repetitive aspiration which can 
lead to pulmonary complications with potentially 
life-threatening consequences [7,8,10]. Numerous 
different techniques have been described in current 
literature to close the glottic opening or to reposition 
the lateralized vocal cord. They may be performed 
under general or local anesthesia, using synthetic 
materials or allografts [11,13-16]. Intracordal injection 
of materials or buttressing the lateral side of the cord 
are the main techniques for medialization; all being 
used and recommended in achieving adequate closure 
of the glottic gap [8-11,13-15]. In our cohort, 6 patients 
underwent calcium hydroxyapatite injection under 
general anesthesia and 2 patients underwent PTFE graft 
implantation under local anesthesia, at the referred 
otolaryngology clinic, according to the surgeon’s 
decision. No procedure-related complication occurred.

Timing of medialization is another essential issue. 
Early detection and surgical repositioning of vocal cords 
has been shown to significantly decrease the pneumonia 
rate, the requirement for postoperative bronchoscopy and 
the hospitalization time for patients developing UVCP 
after thoracic surgery, by preventing a possible aspiration 
[10,17-19]. Lack of a stable otolaryngology team at 
our institution and the need for scheduling external-
consultation at another hospital may have caused some 
delay for diagnosis in our patients. Our median interval 
between the thoracotomy and the medialization was 4.3 
days. There was a significant difference between the 
timing of medialization in patients with or without PPC 
in our group (5.3 days vs 3.6 days; p = 0.011).

As a conclusion, rapid intervention (≤4 days) for 
iatrogenic unilateral vocal cord paralysis by injection 
laryngoplasty appears to be a practical, safe, and effective 
method for minimizing pulmonary complications after 
pulmonary resection, possibly by reducing aspiration, 
improving cough and bronchial toilet; regardless of the 
surgical technique.
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ABSTRACT

Background: We reviewed pre-, intra-, and post-operative clinical data, including morbidity and mortality 
rates, for patients who underwent Nuss surgery to repair pectus excavatum.

Materials and Methods: Nuss procedure was performed in 140 patients at our clinic between 2012 and 
2019 (males: 108; females: 32 females; mean age: 15.7 ± 7.8 years; range: 3-40 years). The Haller index 
was mild (2.5-3.2) in 72, moderate (3.2-3.5) in 40, and severe (3.6-6.0) in 28 patients.

Results: None of the patients died.  Morbidity or bad blood loss was not observed. The mean duration of 
surgery was 59.5 ± 21 min (range: 30-120 min). The mean duration of postoperative hospitalization was 
4.6 ± 2.9 days (range: 3-19 days). The procedure was performed using one (n = 107; 76.4%), two (n = 31; 
22.2%), or three (n = 2; 1.4%) bars. There were five cases of early pneumothorax, four pleural effusions, 
five bar displacements, two wound infections, one hematoma, seven bar exposures due to allergies, and 
three costal fractures. 

Conclusions: The Nuss operation is an effective, minimally-invasive treatment for pectus excavatum. It 
has the advantages of a short duration of surgery and low morbidity and mortality rates. Therefore, the 
Nuss operation may be considered the treatment of choice in cases of pectus excavatum.

Keywords: pectus excavatum, surgery, minimally invasive
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Introduction

Pectus excavatum (PE) is the most common congenital 
chest wall disorder, with an overall incidence of 0.1%. 
The male to female ratio for PE is 4:1 [1]. The tradi-
tional repair technique is open sternoplasty [2]. PE pro-
gresses during puberty [3]. In 1998, Donald Nuss first 
used minimally invasive surgery to repair 45 cases of 
PE [1]. In this procedure, a metal bar is inserted into the 
retrosternal area using a thoracoscope and later removed 
[2]. Connective tissue diseases, including Marfan and 
Ehler-Danlos syndrome, accompany PE in 6% of pa-
tients, while scoliosis is seen in 40-65% of cases. Pa-
tients may show diminished exercise capacity, fatigue, 
dyspnea on deep inspiration, and recurrent pulmonary 
infections. Surgery is important because the negative 
aesthetics reduce self-confidence, which can cause so-
cial problems [4]. Preoperatively, the transverse thorax 
diameter is divided by the sternovertebral distance on 
thoracic tomography to obtain the Haller index (HI). 
An HI > 3.25 indicates the need for surgery. Kelly con-
sidered the following as indications for surgery: HI > 
3.25, major displacement of the heart and/or cardiac 
compression, pulmonary compression, restrictive venti-
lation, mitral valve prolapse, bundle branch block or an-
other cardiac pathology related to cardiac compression, 
or a history of ineffective correction [5]. However, most 
patients are operated upon due to aesthetic concerns. 

We analyzed the data of patients who underwent the 
Nuss procedure in our clinic between 2012 and 2019.

Materials and Methods

Written informed consent was obtained from all adult 
patients and the parents of young patients for the study. 
We analyzed a retrospective cohort study. Our institu-
tional ethics committee approved the study (Approval 
no: 2020/01). We enrolled 140 patients (108 males and 
32 females with a mean age of 15.7 ± 7.8 years (range: 
3-40 years); one patient was 2.5-5 years of age, 28 were 
aged 6-12 years, 82 were aged 13-18 years, 19 were 
aged 19-25 years, and 11 were aged 25-40 years. One 
patient had previously undergone Abramson surgery; 
two others had undergone wedge resection to treat pul-
monary sequestration and bronchiectasis, and one had 
undergone bullectomy. We obtained the patients’ medi-
cal histories and performed electrocardiography, echog-

raphy, direct graphing, thoracic computed tomography, 
and pulmonary function tests prior to surgery. Preop-
erative clinical symptoms, including dyspnea on effort, 
chest pain, fatigue, and palpitations, were evident in 79 
patients (56.4%); 108 (77.1%) patients had pulmonary 
function disorders, 31 (22.1%) had mildly restrictive 
ventilation dysfunction, 51 (36.4%) had moderately re-
strictive ventilation dysfunction, 6 (18.5%) had severe-
ly restrictive ventilation dysfunction, 27 (19.2%) had 
echocardiographic abnormalities, 10 (7.1%) had mitral 
valve prolapse, 4 (2.8%) had mild mitral insufficiency, 
2 (1.4%) had patent foramen ovale (Table 1). 

Patients were classified according to their condition 
using the HI, as mild (HI = 2.5-3.2; n = 72, 51.4%), 
moderate (HI = 3.2-3.5; n = 51, 36.4%),or severe (HI 
= 3.6-6.0; n = 28, 20%). Comorbidities were present 
in 18 (12.8%) patients, including eight with pterygoid 
chests, 12 with scoliosis, one with pulmonary seques-
tration, one with asthma, one with coarctation of aorta, 
two with Marfan syndrome, and one with growth retar-
dation (Table 2).

Table 1. Demographic and clinical data of the pectus 
excavatum patients before surgery.

n (%)
Gender 140
Male 108
Female 32
Age 15.7 (3-40 years)
Recurrence 3
With clinical symptoms 79
Dyspnea on effort 27 (19.2%)
Chest pain 40 (28.5%)
Fatigue 5 (3.5%)
Palpitation 4 (2.8%)
Other 3 (2.1%)
Pulmonary function disorder 108
Mild restrictive dysfunction 31 (22.1%)
Moderate restrictive dysfunction 51 (36.4%)
Severe restrictive dysfunction 26 (18.5%)
Echocardiographic abnormality 27
Mitral valve prolapse 10 (7.1%)
Mild mitral insufficiency 4 (2.8%)
Patent foramen ovale 2 (1.4%)
Pressure on heart 6 (4.2%)
Other 5 (3.5%)
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Table 2. Clinical data of the pectus excavatum pa-
tients before surgery.

n (%)
Severity of pectus excavatum 140
Mild (HI < 3.2) 72 (51.4%)
Moderate (HI:3.2-3.5) 40 (28.5%)
Severe (HI: 3.6-6.0) 28 (20%)
Comorbidity 18
Scoliosis 12 (8.5%)
Pulmonary sequestration 1 (0.7%)
Asthma 1 (0.7%)
Coarctation of aorta 1 (0.7%)
Marfan syndrome 2 (1.4%)
Growth retardation 1 (0.7%)

Surgical indications

The criteria for surgery were as follows: pectus index 
(PI) > 3.25, requirement for cosmetic defect correction, 
major displacement of the heart and/or cardiac compres-
sion, pulmonary compression, a restrictive ventilation 
pattern, mitral valve prolapse, a bundle branch block or 
other cardiac pathology related to cardiac compression, 
and a history of unsuccessful operations.

Surgical procedure

All patients were placed under general anesthesia via 
single-lumen endotracheal intubation. The preoperative-
ly measured Nuss steel bars fitted the chest wall well. 
Bars were made of surgical steel and were 13 mm wide 
and 2 mm thick (Hipokrat®, Izmir, Turkey).Three-cen-
timeter-long transverse incisions were created on both 
sides of the thorax, running from the beginning to the 
anterior axillary line to where it met the deepest point 
of the depression. After dissection of subcutaneous tis-
sue and muscle, the tissue along the rib surface up to the 
highest hinge point was manually dissected. A camera 
port was inserted in the midaxillary line of the seventh 
intercostal area. Under videothoracoscopic guidance and 
carbon dioxide insufflation, an introducer was placed 
from the highest hinge point to the right thoracic cav-
ity, and then passed from the right mediastinum to the 
left chest wall and then to the highest contralateral hinge 
point. The introducer was then grasped and pressed 
against the sternum to shape the chest contour. Nylon 
tape was adhered to the end of the introducer. After the 
introducer had been extracted from the left thoracic wall, 
the Nuss bar was bound to the end of the tape and the 
bar was pulled back to the contralateral side of the chest 

wall using a rope. The bar was then inverted to lift the 
sternum. Two fixation stabilizers were placed on the tips 
of the bar. A feeding tube was placed in the right chest 
wall and the lung was inflated to remove the artificial 
pneumothorax. In patients with extremely severe PE, a 
small incision was created under the xiphoid to allow the 
surgeon’s fingers to guide the introducer. Alternatively, a 
crane was used to elevate the sternum.

Postoperative treatment

Epidural analgesia was used to relieve pain, which is the 
most serious postoperative problem. If an epidural cath-
eter could not be inserted, intravenous analgesia was 
used. Intravenous antibiotics were given early on the 
first postoperative day. Patients were rapidly mobilized 
and discharged after 3–7 days in hospital. They were 
instructed not to lift heavy objects or perform vigorous 
exercise for 2 months. They were followed-up regularly 
and the bars were extracted after 3 years.

Results

In all 140 patients, surgery was successful, and morbidity 
or blood loss was not observed (Figures 1,2). On comput-
ed tomography scans, the mean HI was 4.5 ± 1.4 (range: 
2.8-6.2). The mean duration of surgery was 39.5 ± 21 min 
(range: 30-120 min). The postoperative mean duration 
of hospitalization was 4.6 ± 2.9 days (range: 3-19 days). 
No pericardial perforation was noted. Three patients un-
derwent Abramson surgery using the sandwich technique, 
while one underwent thoracoscopic bullectomy and an-
other pulmonary wedge resection. A total of 107(76.4%) 
patients received one bar, while 31(22.2%) received two 
bars, and 2(1.4%) received three bars. No patient received 
more than three bars. Two or three bars were placed for 
larger affected areas on the 93 chest wall (Figures 3,4).

Figure 1. Preoperative view of a pectus excavatum patient (a), post-

operative view of a pectus excavatum patient (b). 

71

Apaydın et al
Nuss procedure



 

Figure 2. Preoperative view of a pectus excavatum patient (a), post-

operative view of a pectus excavatum patient (b).

Figure 3. Postoperative view of a pectus excavatum patient with 

two parallel bars (a), postoperative view of a pectus excavatum pa-

tient with two transverse bars (b).

Figure 4. Postoperative view of a pectus excavatum patient with 

three parallel bars (a), postoperative view of a pectus excavatum 

patient with one parallel and two transverse bars (b).

In terms of postoperative complications, early pneu-
mothorax was seen in five patients, of whom two under-
went tube thoracostomy.  Pleural effusion was evident 
in four patients, but treatment was not necessary. Post-
operative bar displacement was evident in five patients, 
so the bars were removed 20-23 months early. The bars 
were also removed early in patients who complained of 
painful scoliosis. Wound infections were noted in two 

patients, both of whom responded to antibiotics. A sub-
cutaneous hematoma was observed in one patient, and 
debridement was performed. Bar exposure caused by 
allergy was noted in seven patients, and costal fractures 
were seen in three others (Table 3). Allergy developed 
to Nuss steel 101 bars with no. 14 and 15. Tip of the bars 
got out of the skin in the patients with bar allergy. Sur-
gical 102 wound infection was seen in 2 patients. Bars 
were removed in 3 patients due to allergy, 4 patients 
with bar allergy were treated with surgical wound re-
vision and antibiotics. Vacuum-assisted wound closure 
was applied in one patient. Patients were followed up at 
1, 3, 6, and 12 months. The mean follow-up time was 
43 ± 26.3 months (range: 1-93 months). There were no 
cases of obvious recurrence.

Table 3. Clinical data of surgery and complications.
n (%)

Duration of surgery Median: 39.5 (30-120 min)
Blood loss during surgery 0
Duration of hospitalization Median: 4.6 days (3-19 days)
Pericardial perforation 0
Reoperation due bar displacement  7 (5%)
Morbidity 0
Number of steel bars 140
1 bar 109 (77.8%)
2 bar 31 (22.2%)
3 bar 2 (1.4%)
Complications 15 (10.7%)
Bar exposure due to bar allergy 7 (5%)
Pneumothorax 5 (3.5%)
Pleural effusion 4 (2.8%)
Bar displacement 5 (3.5%)
Wound infection 2 (1.4%)
Hematoma 1 (0.7%)
Costal fracture 3 (2.1%)

Discussion

PE is a progressive genetic deformity of the cartilagi-
nous regions of the ribs and sternum, characterized by 
some degree of depression of the anterior chest wall [2-
5]. The male:female ratio of PE was reported at 4:1[3]; 
in our study, it was 3.3:1. Although females are less fre-
quently affected, their deformities tend to be more se-
vere. Marfan syndrome was evident in 15% of patients 
[3]. As the risk of PE recurrence is much higher in such 
patients, Marfan syndrome status requires careful eval-
uation [4]. Two of our patients had Marfan syndrome, 
but no postoperative recurrence was noted. Among all 
patients, 26% had scoliosis and 12(8.4%) had scoliosis-
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like deformities. The patients were generally asymp-
tomatic, although some complained of chest pain, fa-
tigue, dyspnea, palpitations, and movement limitations. 
Seventy-nine patients (56.4%) were symptomatic. Con-
genital cardiac defects, especially mitral valve prolapse, 
may accompany PE [2]. Twenty-seven patients showed 
preoperative echocardiographic abnormalities and ten 
(7.1%) had mitral valve prolapse.

Ravitch sternoplasty is the traditional method for 
surgical correction of PE [6]. In 1949, Ravitch was the 
first to excise all deformed cartilage and perichondrium, 
decompose the xyphoid and intercostal packages from 
the sternum, and perform right sternal alignment ac-
companied by transverse sternal osteotomy. Kirschner 
wires were used for fixation; silk sutures were later pre-
ferred [2]. However, these techniques caused pain, and 
were associated with long operative and hospitalization 
times, bleeding, many postoperative complications, and 
poor cosmetic outcomes.

In 1987, Donald Nuss, a pediatric surgeon, described 
a minimally invasive method that did not involve oste-
otomy. The ideal patient age for the procedure was con-
sidered to be 6-12 years, where PE involves the costal 
cartilages [1]. Also, the psychological impact of PE is 
less in children. Our patients were aged between 3-40 
years (mean age, 15.7 ± 7.8 years). Only one patient 
was aged under 6 years; that 3-year-old patient was op-
erated upon because a severe deformity depressed the 
heart. Although the technique is more difficult to apply 
in older patients with stronger chest walls, selected pa-
tients may benefit. 

The Nuss technique is associated with good cosmetic 
results, short surgery, no blood loss, and fast recovery. 
The mean duration of surgery in our study was 39.5 ± 
21 min, which is markedly shorter than that for the tra-
ditional technique. Cardiac injury is the most important 
potential complication. We observed no postoperative 
bleeding or pericardial perforation in our patients, none 
of whom died. The thoracoscopic view was excellent in 
all patients and we were able to protect the heart. Car-
bondioxide insufflation allowed us to proceed beyond 
the adhesive bands that lie behind the sternum; this 
further reduced the risk of cardiac damage.  For severe 
PE cases, a small incision created below the xyphoid 
or sternum allows the surgeon to elevate, and deal with 
adhesions behind, the sternum. 

The Nuss technique is valuable for patients who 
develop recurrence after open sternoplasty. However, 
these patients require careful evaluation because retros-
ternal adhesions may be present [2]. None of our cases 
had a history of open surgery.

The most common complications of Nuss surgery 
are pleural effusions, bar displacement, wound infec-
tion, pneumothorax, scoliosis, and bar allergy. Zhang et 
al reported a postoperative complication rate of 9.7% 
in 639 patients [1]. The rate in our study was similar, 
at 10.7%. Nuss reported that the most common com-
plication among their 1,015 cases was pneumothorax 
(60.4%) that spontaneously resolved [7]. The most com-
mon complication among our patients was bar exposure 
caused by bar allergy (5%). Pneumothorax (3.5% of 
patients) was the second most common complication; 
however, this was diagnosed by chest X-ray only. Nuss 
reported that 3.6% of pneumothorax cases required 
chest drainage, compared to a rate of 1.4% in our study.

In a Canadian study, postoperative pleural effusion 
developed in 4.65% of patients; in our study, the rate 
was 2.8%, while the wound infection rate was 1.4%.
Postoperative pneumothorax developed in 3% of pa-
tients in their study; in our study, 151 the rate was %3.5. 
Bar displacement was seen in %3.7 in their study; in our 
study, the rate was 152 %3.5. In patients with relatively 
large affected areas, we placed two or three bars (fixed 
with 153 stabilizers) on the right and left tips; the sta-
bilizers usually prevent bar dislocation. In patients with 
relatively large affected areas, we placed two or three 
bars (fixed with stabilizers) on the right and left tips; 
the stabilizers usually prevent bar dislocation. Postop-
erative bar displacement was evident in five patients. 
We did not routinely place chest tubes after surgery; in-
stead, we inflated the lungs and extracted all air from 
feeding tubes that were temporarily placed in the right 
hemithorax during surgery.

All steel bars were removed after 3 years. Two pa-
tients could not tolerate the bars due to pain. Seven pa-
tients were allergic to the bar material and thus exhibited 
delayed wound-healing. Postoperative bar displacement 
was evident in five patients, so the bars were removed 
20-23 months early. The bars were also removed early 
in patients who complained of painful scoliosis. Over-
all, the results were satisfactory.
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The Nuss technique requires only small incisions; 
moreover, the operation is quick, there is no bleeding, 
and the skeleton can develop in the absence of cartilage. 
Also, the complication rate is low and the outcome is 
usually good.

In conclusion, the Nuss technique is an advanced 
surgical method, although the postoperative outcomes 
in cases of bar removal require further study, as do the 
effects of the procedure on cardiopulmonary function 
[8-10]. A limitation of our study was its single-cent-
er, retrospective design. The surgical technique used 
should be determined on an individual patient basis, i.e., 
according to general condition and age; more research 
is still required.

Declaration of conflicting interests

The authors declared no conflicts of interest with re-
spect to the authorship and/or publication of this article.

Funding

The authors received no financial support for the re-
search and/or authorship of this article.

Ethics Approval

The study was approved by the institutional ethical 
board of Health Sciences University, Istanbul Meh-
met Akif Ersoy Thoracic and  Cardiovascular Surgery 
Training and Research Hospital  (No:01/2020).

Authors’ contributions

TA, MA; co-wrote the paper, collected the data, per-
formed the analysis, contributed data/analysis tools, 
conceived and designed the analysis.

References

1.	 Zhang D, Tang J, Ben X, Xie L, Zhou H, Ye X et al. Surgical 

correction of 639 pectus excavatum cases via the Nuss proce-

dure. J Thorac Dis 2015; 7: 1595-605.

2.	 Yüksel M, Bostancı K, Özalper H. Pektus ekskavatum deformites-

inde minimal invazif cerrahi (Nuss Yöntemi). JCAM 2009; 1: 70-4.

3.	 Nuss D. Pectus excavatum from a pediatric surgeon’s perspec-

tive. Ann Cardiothorac Surg 2016; 5: 493-500.

4.	 Bilgin M. Pectus excavatum: Nuss experience in 110 cases. 

Turk J Thorac Cardiovasc Surg 2014; 22: 790-4.

5.	 toraks.org[Internet]. Minimal invaziv pektus ekskavatum dü-

zeltme ameliyatı: Teknik ve uygulama, Marmara Deneyimi; 

c2011 [cited 2011]. Available from: https://www.toraks.org/.

6.	 Dübüş T. Pektus ekskavatum tamirinde Nuss tekniği. Ist Med 

J 2011; 12: 89-95. 

7.	 Nuss D. Minimally invasive surgical repair of pectus excava-

tum. Semin Pediatr Surg 2008; 17: 209-17.

8.	 Maagaard M, Tang M, Ringgaard S, Nielsen HH, Frokier J, 

Haubuf M et al. Normalized cardiopulmonary exercise func-

tion in patients with pectus excavatum three years after opera-

tion. Ann Thorac Surg 2013; 96: 272-8.

9.	 Jayaramakrishnan K, Wotton R, Bradley A, Naidu B. Does re-

pair of pectus excavatum improve cardiopulmonary function? 

Interact Cardiovasc Thorac Surg 2013; 16: 865-70.

10.	 Tang M, Nielson HH, Lesbo M, Frokier J, Maagaard M, Pile-

gaard HK et al. Improved cardiopulmonary exercise function 

after modified Nuss operation for pectus excavatum. Eur J Car-

diothorac Surg 2012; 41: 1063-7.

This article is an open access article distributed under the 
terms and conditions of the Creative Commons Attribu-
tion (CC BY) license (http://creativecommons.org/licenses/
by/4.0/).

74

Current Thoracic Surgery-Volume 6 Number 2  p: 69-74



Late term broncho-eosophageal fistula and endoscopic treatment: a case report

Department of Thoracic Surgery, Eskisehir Osmangazi University, School of Medicine, Eskişehir, Turkey

Case Report

Corresponding Author*: Erhan Durceylan, MD. Eskişehir Osmangazi Üniversitesi Tıp Fakültesi, 
Göğüs Cerrahisi AD, 26480, Meşelik Kampüsü, Eskişehir, Turkey.
E-mail: durceylan@yahoo.com Phone: + 90 222 2392979/7007
Doi: 10.26663/cts.2021.0014
Received 11.02.2021 accepted 03.05.2021

Current Thoracic Surgery

Muammer Cumhur Sivrikoz,       Erhan Duruceylan* 

To cite this article: Sivrikoz MC, Duruceylan E. Late term broncho-eosophageal fistula and endoscopic treatment: a case report.  Curr Thorac Surg 2021; 
6(2): 75-77.

ABSTRACT

Fistulas between the respiratory and digestive tract (trachea-esophageal, broncho-esophageal) can 

be congenital or acquired. Acquired fistulas due to malignancy can occur by direct invasion of the 

malignant tissue; or it may be a result of surgical treatment, chemotherapy or radiotherapy. Although 

such fistulas occur during or shortly after treatment, it is unlikely that they will emerge long years 

after treatment. We report a case of late term broncho-esophageal fistula and an endoscopic treatment 

method in a patient who underwent left pneumonectomy for bronchial carcinoma. Treatment of the 

patient was accomplished with bronchoscopic placement of polyglycolic acid patch with surgical tissue 

glue into the fistula tract. Fistulas between trachea-bronchus and digestive tract should be kept in mind, 

after surgical interventions of neighborhood structures. Bronchoscopic interventions may be a treatment 

alternative in appropriate patients.

Keywords: broncho-esophageal fistula, bronchoscopy, bronchial carcinoma, polyglycolic acid patch, 

surgical tissue glue
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Introduction
Broncho-esophageal fistula in adults is a challenging 
problem for surgeons. Previously the initial treatment 
choice of this complication was surgery [1]. As a result 
of the development of endoscopic and bronchoscopic 
interventional methods and materials, such interven-
tions can be used as the first choice in the treatment of 
broncho-esophageal fistula [2].

Case Report
A 68-year-old male patient underwent left pneumonec-
tomy in 2004 due to poorly differentiated squamous 
cell bronchial carcinoma. During the procedure, partial 
esophagus wall resection was performed due to inva-
sion of tumor into the outer muscle tissue of the esopha-
gus wall which was approximately 4 cm long. Pleural 
patch was used to support to esophageal wall and secure 
the mediastinum.  The patient with pathological stage 
IIIA received chemotherapy and radiotherapy after sur-
gery. Follow-up revealed no signs of recurrence for 9 
years. In 2013, the patient was diagnosed with pneumo-
nia after a cough complaint. Since the symptoms of the 
patient did not regress with antibiotics, thoracic tomog-
raphy was performed, which revealed clues of broncho-
esophageal fistula. In his esophagography, enlarged 
esophagus part due to the partial wall resection and the 
contrast leakage from esophagus to the left bronchial 
stump was seen (Figure 1). During esophagoscopy pro-
cedure, fistula orifice was observed in the 25th centi-
meter of the esophagus with the polypropylene suture 
part which was partially closing the orifice (Figure 2). 
There was no connection between the fistula and the 
pneumonectomy space.  After obtaining informed con-
sent from the patient, endoscopic fistula closure was 
planned and rigid bronchoscopy was performed under 
general anesthesia. During bronchoscopy, one end of 
the polypropylene suture was observed in the bronchial 
system. (Picture 3). After removing the suture mate-
rial from the fistula tract, about 1 cm of polyglycolic 
acid patch (NEOVEIL- Gunze Limited, Kyoto/Japan) 
was placed tightly on the fistula tract and surgical tissue 
glue (TISSEEL- Johnson & Johnson corp. /New Jersey/
USA) was applied on it. The procedure was ended after 
waiting for the drying time of the glue. In the follow-up, 
the patient had no symptoms and control bronchoscopy 
and esophagography (Figure 1) was performed 3 weeks 
later and there was no evidence of fistula. During the 
annual controls of the patient, there was no fistula signs 
and symptoms until the present day.

Figure 1. Esophagography before the closure of the broncho-esoph-
ageal fistula (Yellow arrow: dilated esophagus, Red arrow: the pas-
sage of the contrast through the fistula) (A), esophagography after 
the closure of the fistula without contrast leakage (B).

Figure 2. Fistula mouth and protruding polypropylene sutures in 
esophageal lumen (A), Bronchoscopic view of the fistula mouth and 
polypropylene fragment in the left main bronchial stump (B). 

Written informed consent was obtained from the pa-
tient for publication of his data.

Discussion

Tracheo-broncho-esophageal fistulas can lead to severe 
lung complications and should be treated immediately 
after diagnosis. Fistulas can be seen immediately after 
surgery, or it may take years to appear. They are mostly 
seen in left side probably due to the relation with the 
esophagus and the left main bronchial stump after left 
pneumonectomy as in our patient [1]. Esophageal wall 
involvement and the suture material used to close the 
stump are probably responsible for fistula development. 
Contrast-enhanced esophagography is essential in di-
agnosis [2]. Treatment options vary from endoscopic 
procedures to surgery [2,3]. The goal of treatment is to 
prevent contamination of the bronchial system and to 
protect the patient from recurrent pneumonia and as-
sociated septic complications. The general condition of 
the patient and the localization of the fistula should be 
considered while planning the treatment. Considering 
that the majority of cancer patients have a high prob-
ability of surgical procedure complications, endoscopic 
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interventions should be the primary treatment option. 
Moreover, even if endoscopic interventions fail, they 
do not interrupt the open surgical interventions for the 
treatment [4]. Endoscopic interventions can be per-
formed via the airway or esophagus [3-5]. Endoscopic 
stent applications with esophagoscopy or bronchoscopy 
or endoscopic clipping via esophageal way are some 
of the treatment options. Additionally tissue adhesive 
can be applied directly to the fistula area [5]. Usually 
esophageal route is preferred for endoscopic clip use 
and stent applications. However, in patients with esoph-
ageal dilatation, these methods have a low chance of 
success and may be difficult to perform. In recent years, 
some successful results have been published on closure 
of esophageal fistulas using polyglycolic acid patch 
and tissue glue [6,7]. However these applications were 
made via esophagoscopy, bronchial interventions can 
be a treatment choice especially in patients with dilated 
esophagus. And we think that polyglycolic acid patch 
application into the fistula tract with surgical tissue glue 
had an additive effect on tissue adhesion since there is 
no recurrence in our patient for 5 years.

In conclusion, the possibility of fistula in operated 
bronchial cancer patients with chronic cough com-
plaints should be kept in mind even if they have passed 
through for many years. Endoscopic procedures should 
be preferred as initial therapy because they involve less 
risk compared to open surgical methods. Fistula closure 
with polyglycolic acid patch and surgical tissue glue via 
bronchoscopic way may be a treatment alternative. 
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ABSTRACT

Pulmonary large cell neuroendocrine carcinoma (LCNEC) is known by its highly aggressive behaviour. 

General presentation is early spread to both regional lymph nodes and distant sites. Here we present 

a totally asymptomatic patient with a huge fluid-filled cystic lesion detected incidentally in a chest 

radiograph.

Keywords: large cell neuroendocrine carcinoma, pulmonary, hydatid cyst
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Introduction
Pulmonary large cell neuroendocrine carcinoma 
(LCNEC) is a rare entity and accounts for 3% of all 
lung cancers [1]. In the latest 4th lung tumor classifica-
tion of the World Health Organization (WHO, 2015), 
large cell neuroendocrine carcinomas were grouped 
with small cell carcinomas, and typical-atypical car-
cinoid tumors under a single heading and classified as 
the “neuroendocrine carcinoma group” of the lung [2]. 
Due to its aggressive behaviour, it is categorized as a 
high grade tumor. Most of the LCNECs present as an 
expanding mass located peripherally [1]. In this study, 
we are going to present a totally asymptomatic patient 
with a large fluid-filled pulmonary cystic lesion with a 
diagnosis of pulmonary LCNEC after resection. 

Case Report
A 67-year-old male patient applied to the hospital with a 
huge lesion detected incidentally on a chest x-ray (Fig-
ure 1a). By profession, he was a butcher at a slaughter-
house. He was totally asymptomatic and routine blood 
examination was normal. The chest CT scan showed a 
homogeneously low-attenuation mass replacing the left 
lower lobe totally without any mediastinal or pleural in-
volvement (Figure 1b). 

Figure 1. Chest x-ray at admission (A), thorax CT shows a homoge-
neously low attenuation lesion without enhancement (B). 

Since the CT showed no hilar or mediastinal lymph 
node swelling and invasion, malignancy was not con-

sidered. Pulmonary echinococcosis was suspected, but 
no diagnostic intervention was conducted in order to 
avoid breaking the cyst. Immunodiagnostic tests were 
also positive and supported the clinical diagnosis of 
cystic echinococcosis, but a definitive diagnosis could 
not be made before surgery. Therefore, a muscle-spar-
ing right thoracotomy was performed. At surgery, com-
pletely hemorrhagic and necrotic fragile tumoral tissue 
filling the entire lower lobe was observed (Figure 2). In-
traoperative frozen section analysis was consistent with 
malignancy. Due to extensive hemorrhage from the tu-
mor, lower lobectomy and mediastinal lymph node dis-
section were performed rapidly and bleeding was con-
trolled. The post-operative course was uneventful. 

Features of a neuroendocrine morphology such as 
peripheral palisading and rosette-like structures were 
present. The tumor cells were large (greater than the 
diameter of three lymphocytes) with moderate to abun-
dant cytoplasm. The cells had nuclei with vesicular 
chromatin and the prominent nucleoli were remarkable. 
All of these features were useful in discriminating large 
cell neuroendocrine carcinoma from small cell carci-
noma. More than 10% of the tumor cells were stained 
with CD56 and were negative with TTF-1 and p40. As 
a result of these staining patterns, adenocarcinoma and 
squamous cell carcinoma were not considered. The tu-
mor was diagnosed as large cell neuroendocrine carci-
noma with metastatic mediastinal lymph node. (Figure 
3). After the completion of surgical treatment, PET/CT 
was performed and results were found to be consistent 
with metastasis in both the liver and adrenal gland. The 
patient was referred to the oncology department. 

Written informed consent was obtained from the pa-
tient for publication of his data.

Figure 2. Macroscopically tumor appears to be composed of hemor-

rhage and necrosis.
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Figure 3. Large cell neuroencrine carcinoma with peripheral palisad-

ing, rosette-like formation and large area of necrosis (H&E, X100). 

Discussion 

LCNEC generally presents with a peripheral pulmonary 
mass and patients with LCNEC are less likely to pres-
ent with symptoms [1]. This is because the majority of 
reported LCNEC cases were under 5 cm in diameter. 
İncekara et al reported 25 LCNEC cases in 10 years and 
the average size of the tumors was about 3 cm. The tu-
mor was large in only one patient (10x13x17 cm) [3]. 
The majority of LCNEC cases were also under 5 cm. 
in a series published by Gürsoy et al [4]. In another re-
port by Lee et al, the mean tumor diameter was 3.8 ± 
2.1 cm [5]. In our patient, the tumor replaced the entire 
lower lobe and the patient was fully asymptomatic. It 
occurred to us that pulmonary LCNEC can reach a very 
large size and remain in pleural reflection without local 
invasion. Since the aggressive clinical behaviour and 
poor prognosis of LCNEC are well documented, it was 
challenging. 

It is reported that many types of lung cancer undergo 
necrosis and areas of haemorrhage [6]. In particular, 
squamous cell and large cell types are most frequently 
necrotic [7]. Rapid growth exceeding blood supply re-
sults with tumor necrosis and completely necrotic tu-
mors may be indistinguishable from cysts [7]. Yoshida 
et al reported a 10 cm LCNEC that ruptured into the 

pleural cavity with the extensive necrotic and hemor-
rhagic content causing hemorrhagic shock [6]. In our 
case, the fragile huge mass gave evidence of significant 
hemorrhage and necrosis at thoracotomy. Histopatho-
logical evaluation revealed the tumor mostly consisted 
of hemorrhage and extensive necrosis. Oshiro et al ana-
lyzed the CT findings and pathological specimens of 
the 38 pulmonary LCNEC cases and reported that in 
large-diameter large cell neuroendocrine carcinoma, the 
tumors contained extensive necrosis and the necrotic 
areas seemed to be confluent and more extensive [8]. 
Necrotic lung cancers sometimes also mimic an abscess 
or other cystic lesions when cavitated [7]. 

This case demonstrates a rare presentation and a di-
agnostic challenge. Firstly, the disease was advanced 
and the patient did not manifest any symptoms. Sec-
ondly, despite being so large, it didn’t invade the peri-
cardium, chest wall or diaphragm. Thirdly, the patient 
was a butcher by profession. ELISA was positive and 
presented with a large fluid-filled cystic mass in an en-
demic country. So malignancy was not suspected. Al-
though a transthoracic biopsy would have broken the 
lesion, the possibility of a cystic echinococcosis could 
not be excluded pre-operatively. 

In conclusion, although large cell neuroendocrine 
carcinoma is known as an aggressive neoplasm, it can 
reach giant sizes and can feature massive necrosis with-
out any symptoms. This case presents an atypical pre-
sentation of an asymptomatic patient with pulmonary 
large cell neuroendocrine carcinoma.
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ABSTRACT

Acute mediastinitis is an infection of the mediastinal tissue, which is a rare condition with high 

mortality and morbidity usually requiring intensive care follow-up. The most common reported causes 

of this condition are postoperative mediastinitis and descending necrotizing mediastinitis. The patients 

of the condition usually present with nonspecific symptoms such as fever, dysphagia, and chest pain. 

Laboratory findings observed are nonspecific, and also leukocytosis and high C reactive protein (CRP) 

values are encountered. Heterogeneity in the mediastinal tissues, air densities in the mediastinum and 

loculated fluid collections are radiologically observed. The treatment of the condition is antibiotherapy 

and surgery. Hemothorax is not reported as an expected complication in the follow-up of mediastinitis. 

In this case report, we present a patient with hemothorax hospitalized with the diagnosis of mediastinitis 

and empyema after an extraction of a tooth.

Keywords: abscess, empyema, hemothorax, mediastinitis
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Introduction

Acute mediastinitis is an infection of the mediastinal 
and surrounding connective tissues with an incidence 
rate of 0.3-5% causing high mortality as it affects such 
vital organs as the heart, large vessels, trachea and bron-
chi. Postoperative mediastinitis, descending necrotizing 
mediastinitis (DNM) and fibrous mediastinitis are the 
leading causes in etiology, of these, postoperative me-
diastinitis and DNM often have an acute and fulminant 
course, whereas fibrous mediastinitis follows a chronic 
and asymptomatic course. Staphylococcus aureus is the 
most common cause of postoperative mediastinitis with 
a rate of 60-80%. DNM is generally polymicrobial as 
it develops as a result of the spread of pharyngeal or 
odontogenic infection [1].

Hemothorax is the presence of blood in the pleural 
space caused mostly by trauma. Non-traumatic hemo-
thorax causes are less common which can be listed as 
malignancy, anticoagulants, vascular ruptures (aortic dis-
section, arteriovenous malformation), endometriosis, and 
vascular adhesions in spontaneous pneumothorax [2].

In this study, a case report of a descending necrotiz-
ing mediastinitis developing after tooth extraction and 
resulting in hemothorax is presented.

Case Report

A 35-year-old male patient, who had a history of tooth 
extraction about two months ago, was admitted to the 
emergency department with the complaints of dyspnea, 
rash on the neck and chest skin accompanied by pain. 
The patient was present with no comorbidities except 
for diabetes mellitus. In his physical examination, re-
spiratory sounds could not be heard in the basal lung 
zones. Blood pressure was 130/80 mmHg, pulse 92/
min, body temperature was 38.3˚C, and respiratory rate 
was 14/min. In the first laboratory results, leukocytosis 
and increased CRP were detected. Pleural effusion in 
bilateral lower zones was detected in the chest radiogra-
phy of the patient and the mediastinum was wider than 
normal. Computed tomography (CT) revealed abscess 
formation in the retropharyngeal area, heterogeneous 
opacities in the mediastinum and bilateral pleural ef-
fusion. Bilateral chest tube was inserted, and bilateral 
empyema fluid was drained. Ceftriaxone and metroni-
dazole were started as empirical treatment. No bacte-
rial signal was detected in pleural fluid microbiological 
examination. In the follow-up of the patient, the pulse 
rate increased to 130/min, respiratory rate to 20/min, 

while blood pressure decreased to 80/50 mmHg. Due 
to worsening clinical findings, he was taken to the in-
tensive care unit with a pre-diagnosis of systemic in-
flammatory response syndrome (SIRS). Antibiotherapy 
was changed to piperacillin-tazobactam and teicoplanin 
and 1 g/kg/day intravenous immunoglobulin was added 
to the treatment. Staphylococcus hominis and staphy-
lococcus haemolyticus were detected in blood culture. 
No evidence of immunodeficiency was found in the 
patient’s tests. It was thought that the retropharyngeal 
abscess progressed to mediastinitis due to poorly con-
trolled diabetes. On the 10th day of the treatment of the 
patient whose SIRS findings regressed, postprandial 
hemoptysis and hypovolemic shock developed. Hem-
orrhagic drainage was started from the thoracic drain. 
There was hemothorax in the right hemithorax on tho-
racic tomography. When the images were examined in 
detail, an intercostal artery aneurysm (Figures 1a,b) 
showing active extravasation originating from the de-
scending aorta and crossing the esophagus towards the 
right hemithorax was detected. Aneurysmatic intercos-
tal artery was embolized (Figures 2a,b). The thoracic 
drain of the patient, whose infection regressed and hem-
orrhagic drainage was ended, was removed after embo-
lization. The patient was discharged on the 32nd day of 
the treatment. Pleural decortication was planned when 
the pulmonary capacity was found to be decreased in 
the polyclinic control. Pleural decortication was applied 
to right hemithorax on the 30th day and to left hemi-
thorax on the 120th day following the discharge. The 
patient was evaluated with chest radiography (Figure 
2c) and respiratory function test on the 180th day. The 
forced expiratory volume (FEV1), which was 1620 mL 
in the preoperative pulmonary function test, increased 
to 2290 mL in the postoperative 6th month. 

Written informed consent was obtained from the pa-
tient for publication of his data.

Figure 1a. Aneurysmatic dilatation in the intercostal artery at the 
carina level (arrow) (Horizontal plane tomography section) (a), 3-D 
view of aneurysmatic dilatation in the intercostal artery (arrow) (b), 
tomography section at the carina level and normal width intercostal 

artery view in the patient’s admission tomography (arrow) (c).
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Figure 2. The coil in embolizated intercostal aneurysmatic dilation 

arising from the descending aorta (arrow) (Coronal plane tomogra-

phy section) (a), 3-D view of coil in the embolized aneurysmatic 

dilatation (arrow) (b), chest radiography on the 180th day after dis-

charge (c).

Discussion 

Descending mediastinitis is a rare disease that can be 
progressive and life threatening. It usually develops 
after dental infections (36-47%). The other causes are 
pharyngeal infections and head and neck infections. Pa-
tients usually present with symptoms such as fever, skin 
rash and warmth and pain. In advanced cases, crepita-
tion may develop in the skin of the affected area [3]. 
Our patient in this case presented with chest pain, rash 
on the neck and anterior chest wall skin in compliance 
with the literature. When the patient with poor oral hy-
giene was questioned, it was learned that he had a his-
tory of tooth extraction 2 months ago.

CT may be preferred for detailed imaging in patients 
with suspected mediastinitis learning the patient’s his-
tory and conducting the physical examination. On CT 
scans, loculated mediastinal fluid, mediastinal air densi-
ties, decreased adipose tissue density, pleural-pericar-
dial effusion, and mediastinal lymphadenopathies are 
significant findings in terms of mediastinitis [4]. When 
our case was evaluated with CT, heterogeneity in the 
mediastinal tissues, bilateral pleural effusion and retro-
pharyngeal abscess were detected. For this reason, the 
patient who underwent bilateral tube thoracostomy was 
diagnosed with empyema secondary to descending me-
diastinum. He was taken to the intensive care unit due to 
worsening vital signs and development of SIRS.

Despite the drainage, use of antibiotics and advances 
in intensive care treatment, the mortality rate caused by 
oropharyngeal and dental deep neck infections is still 
high. Delay in diagnosis and treatment of deep neck in-
fection may end up with descending necrotizing medi-
astinitis. According to the literature, the mortality rate 
associated with descending mediastinitis before the 
introduction of aggressive surgical debridement tech-
niques was 40-50%. The reason for this high mortality 

rate was associated with the fact that descending medi-
astinitis continues the infective process, causing empy-
ema, pleural and pericardial effusion, pericarditis and 
blood vessel erosion. In severe mediastinitis, the mor-
tality rate can rise up to 67%. There are many surgical 
approaches such as cervicotomy, thoracotomy, medias-
tinotomy or lavage through the thoracic drain [5]. We 
preferred to insert bilateral chest drain and daily pleural 
lavage because the purulent fluid was drained into both 
hemithorax in our case.

The patient who developed acute hemorrhagic drain-
age from the thoracic drain was evaluated with CT in 
terms of possible causes of hemorrhage. Interestingly, 
an aneurysmal dilatation was observed in intercostal ar-
tery originating from the aorta and extending towards 
the right hemithorax at the level of the tracheal bifur-
cation. When the previous tomography sections of the 
patient were examined, it was found that this aneurysm 
was not present on his admission imaging and that the 
intercostal arteries at the bifurcation level were normal. 
Intercostal artery aneurysm was urgently embolized. 
Hemorrhagic drainage from the thoracic drain ended 
in approximately 1 hour. The patient, who survived the 
acute empyema period, was applied pleural decortica-
tion in the chronic period because of empyema-related 
pleural thickening and decreased respiratory capacity.

In conclusion, this mediastinitis case which seems to 
be classical in terms of etiology, symptoms and labora-
tory results has drawn an interesting path due to the an-
eurysmatic dilatation of the intercostal artery. This case 
showed us that hemothorax should be kept in mind as 
an important cause of mortality in patients with medias-
tinitis. We are of the opinion that our report will contrib-
ute to the literature in terms of both mediastinitis result-
ing in postprandial hemothorax and the management of 
this emergency.
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Dear Editor,

I have read the article entitled “Minimally invasive pec-
tus excavatum surgery: Nuss procedure” by Apaydın T 
and Akkuş M published in Current Thoracic Surgery 
(2021; 6(2): 69-74) with a great interest [1]. I want to 
congratulate the authors for this successful article, and 
make some contributions.

One of the most common complications in patients 
who have undergone the Nuss procedure is skin reac-
tions defined as bar allergy and consequent bar expo-
sures, as stated by the authors. The problem encoun-
tered on the skin often occurs in the surround of the bar 
ends and progresses as a dermatitis with non-itching 
erythema. If appropriate follow-up and treatment is not 
performed, it can progress to open wound formation 
and bar exposure. However, the point to be emphasized 
here is that this skin reaction is not entirely the result of 
metal bar allergy. Although bars containing metals such 
as nickel and chromium, which may cause allergic reac-
tions, are used in surgery, it should be kept in mind that 
the contact of the metal bar with the skin and skin ten-
sion may also cause skin reaction. Although it has been 

reported in the literature that metal allergy is 10% in the 
general population, the complication rate defined as bar 
allergy in pectus excavatum series has been reported to 
be between 0.5% and 6.4% [2]. While this rate was 5% 
in the authors’ study, it was 3.1% for pectus excavatum 
and 8% for pectus carinatum according to our experi-
ence [1, 3]. Compared to the normal population, metal 
allergy is less common in pectus patients. In the litera-
ture, it was found that nickel, molybdenum, manganese 
release did not change in patients with bar, chromium 
and iron release increased, and it was reported that there 
was no difference in metal release in patient groups us-
ing single bar and more than one bar [4]. It has also been 
shown that preoperative allergy testing on the skin is 
not an appropriate method to screen for the risk of post-
operative reactions [5]. In fact, there is no consensus on 
whether this complication is due to allergy, metal re-
lease, or surgical technique. It would be more appropri-
ate to use the terminology of “skin reaction” or “metal 
reaction” instead of “bar allergy” or “metal allergy” in 
the definition of that complication. The reasons for this 
reaction may be metal release, as well as direct contact 
of the bar ends with the dermis, pressure, and tension 

https://orcid.org/0000-0003-0126-2531


on the skin. Therefore, after the bar is implanted, the 
complication rate can be reduced by preparing a muscle 
flap to cover the bar ends and bending the bar ends to fit 
the thoracic arch.

Keywords: complication, pectus excavatum, skin reac-
tion.
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Open Access Policy
This journal provides immediate open access to its content on 
the principle that making research freely available to the public 
supporting a greater global exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access 
Initiative (BOAI) http://www.budapestopenaccessinitiative.org/. 
By “open access” to (peer-reviewed research literature), we 
mean its free availability on the public internet, permitting any 
users to read, download, copy, distribute, print, search, or link to 
the full texts of these articles, crawl them for indexing, pass them 
as data to software, or use them for any other lawful purpose, 
without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself. The only 
constraint on reproduction and distribution and the only role for 
copyright in this domain, is given to authors to retain control 
over the integrity of their work and the right to be properly ac-
knowledged and cited.

This work is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.

Article Processing Charges (APCs) and Article Sub-
mission Charges
There is no article processing charges or submission fees for 
any submitted articles. All expenses of the journal are cov-
ered by Turkish Society of Thoracic Surgery.

Copyright Transfer Form
The copyright transfer form, which can be found at web site 
must be signed by the corresponding author on behalf of all 
authors and must accompany all papers submitted. Please see 
the form for additional copyright details. After a manuscript 
has been submitted, it is not possible for authors to be added or 
removed or for the order of authors to be changed. If authors 
do so, their submission will be canceled. The authors confirm 
that they have complied the scientific, ethical standards and re-
sponsibilities, in doubt editors would have no responsibility.

Information to Authors

CURRENT THORACIC SURGERY



Ethics (Investigations on Human and Humane ani-
mal care)
Authors are responsible for all (ethical, scientific, legal, etc.) 
content of their published material.

Approval by the local institutional human research committee 
according to Helsinki Declaration is obligatory for experimen-
tal, clinical and drug researches. Informed consents from par-
ticipants should be obtained and these two points should clearly 
be declared in the ‘’Materials and Methods’’ section. Also in-
clude an affirmation that informed consent was obtained from 
each participant. Include the date and number of approval by 
the local institutional human research committee and the ethi-
cal guidelines that were followed by the investigators.

All papers reporting animal experiments should include a 
statement in ‘’Materials and Methods’’ section giving assur-
ance that all animals have received humane care in compliance 
with the Guide for the Care and Use of Laboratory Animals 
and indicating for the approval by the institutional ethical re-
view board. If necessary, a copy of the form could be required 
by the editor. Similarly include the date and number of approv-
al by the local institutional animal research committee and the 
ethical guidelines that were followed by the investigators.

Informed consent

Patients have a right to privacy that should not be infringed 
without informed consent. Identifying information, including 
patients’ names, initials, or hospital numbers, should not be 
published in written descriptions, photographs, and pedigrees 
unless the information is essential for scientific purposes and 
the patient (or parent or guardian) gives written informed 
consent for publication. Informed consent for this purpose 
requires that a patient who is identifiable be shown the man-
uscript to be published. Authors should identify Individu-
als who provide writing assistance and disclose the funding 
source for this assistance.

Identifying details should be omitted if they are not essential. 
Complete anonymity is difficult to achieve, however, and in-
formed consent should be obtained if there is any doubt. For 
example, masking the eye region in photographs of patients 
is inadequate protection of anonymity. If identifying charac-
teristics are altered to protect anonymity, such as in genetic 
pedigrees, authors should provide assurance that alterations 
do not distort scientific meaning and editors should so note.

Publication Ethics and Malpractice Statement
The Current Thoracic Surgery is electronic peer reviewed in-
ternational journal committed to upholding the possible high-
est standards of publication ethics. In order to provide our 
readers with a journal of highest quality we state the following 
principles of Publication Ethics and Malpractice Statement. 
All articles not in accordance with these standards, will be re-
moved from the publication if malpractice is discovered at any 
time even after the publication. The Current Thoracic Surgery 
is checking all papers in a double-blind peer review process. 
We also check for plagiats and research fabrication (making up 
research data); falsification (manipulation of existing research 

data, tables, or images) and improper use of humans or animals 
in research. In accordance with the code of conduct we will re-
port any cases of suspected plagiarism or duplicate publishing. 
The Current Thoracic Surgery reserves the right to use plagia-
rism detecting software to screen submitted papers at all times.

Authors must ensure that they have written original works. 
In addition they must ensure that the manuscript has not been 
issued elsewhere. Any work or words of other authors, con-
tributors, or sources should be appropriately credited and 
referenced. Authors are also responsible for language editing 
before submitting the article. Authors submitting their works 
to the journal for publication as original articles confirm that 
the submitted works represent their authors’ contributions 
and have not been copied or plagiarized in whole or in part 
from other works without clearly citing. Any work or words 
of other authors, contributors, or sources (including online 
sites) should be appropriately credited and referenced. All au-
thors should disclose financial or other conflict of interest that 
might influence the results or interpretation of their manu-
script (financial support for the project should be disclosed). 
When an author discovers a significant error or inaccuracy 
in his/her own published work, it is the author’s obligation 
to promptly notify the journal editor and cooperate with the 
editor to retract or correct the paper. An author agrees to the 
license agreement before submitting the article. All articles 
must be submitted using online submission procedure. Sub-
mitting a paper simultaneously to more than one publication 
at a time is a breach of publications ethics. Before publication 
of an accepted manuscript, each author will be required to 
certify that he or she has participated sufficiently in the work 
to take responsibility for a meaningful share of the content of 
the manuscript, and that this participation included:

1. Conception or design of the experiment(s), or collection 
and analysis or interpretation of data;

2. Drafting the manuscript or revising its intellectual content; and

3. Approval of the final version of the manuscript to be published.

Editors must ensure a fair double-blind peer-review of the 
submitted articles for publication. They will strive to prevent 
any potential conflict of interests between the author and edi-
torial and review personnel. Editors will also ensure that all 
the information related to submitted manuscripts is kept as 
confidential before publishing. Editor-in-Chief will coordi-
nate the work of the editors.

Reviewers evaluate manuscripts based on content without re-
gard to ethnic origin, gender, sexual orientation, citizenship, re-
ligious belief or political philosophy of the authors. They must 
ensure that all the information related to submitted manuscripts 
is kept as confidential and must report to the Editor-in-Chief if 
they are aware of copyright infringement and plagiarism on the 
author’s side. They must evaluate the submitted works objec-
tively as well as present clearly their opinions on the works in a 
clear way in the review form. A reviewer who feels unqualified 
to review the research reported in a manuscript or knows that 
its prompt review will be impossible should notify the Editor-
in-Chief and excuse himself from the review process.



Plagiarism Statement
The use of someone else’s ideas or words in their original form 
or slightly changed without a proper citation is considered pla-
giarism and will not be tolerated. Even if a citation is given, 
if quotation marks are not placed around words taken directly 
from another author’s work, the author is still guilty of plagia-
rism. Reuse of the author’s own previously published words, 
with or without a citation, is regarded as self -plagiarism. All 
manuscripts received are submitted to iThenticate®, a pla-
giarism checking system, which compares the content of the 
manuscript with a vast database of web pages and academic 
publications. Manuscripts judged to be plagiarized or self-pla-
giarized, based on the iThenticate® report or any other source 
of information, will not be considered for publication.

Conflict of Interest Statement
Public trust in the peer review process and the credibility 
of published articles depend in part on how well conflict of 
interest is handled during writing, peer review, and editorial 
decision making. Conflict of interest exists when an author 
(or the author’s institution), reviewer, or editor has financial 
or personal relationships that inappropriately influence (bias) 
his or her actions (such relationships are also known as dual 
commitments, competing interests, or competing loyalties). 
These relationships vary from those with negligible potential 
to those with great potential to influence judgment, and not all 
relationships represent true conflict of interest. The potential 
for conflict of interest can exist whether or not an individual 
believes that the relationship affects his or her scientific judg-
ment. Financial relationships (such as employment, consul-
tancies, stock ownership, honoraria, paid expert testimony) 
are the most easily identifiable conflicts of interest and the 
most likely to undermine the credibility of the journal, the 
authors, and of science itself. However, conflicts can occur 
for other reasons, such as personal relationships, academic 
competition, and intellectual passion.

So authors should declare that there is no conflict of interest 
and also, if there is any, the status for their financial support 
should be clear in the cover letter and within article.

Decleration of sponsorship 
The authors should describe the role of the study’s sponsors 
in the following areas: a. designing the study, b. collecting, 
analyzing, and interpreting the data, c. writing the report.

Corrections, Retractions and Expression of Concern
It is presumed that manuscripts report on work based on hon-
est observations. However occasionally information becomes 
available with may contradict this. In such situations CTS ap-
ply Committee on Publication Ethics guidelines on correc-
tions, retractions and expressions of concern.

Corrections

Errors in published papers may be identified requiring publi-
cation of a correction in the form of a corrigendum or erra-
tum. Because articles can be read and cited as soon as they are 

published, any changes thereafter could potentially impact 
those who read and cited the earlier version. CTS provides 
authors with an opportunity to review article proofs prior to 
publication with the express goal of ensuring accuracy of the 
content. Publishing an erratum or corrigendum increases the 
likelihood readers will find out about the change and also ex-
plains the specifics of the change.

Corrigenda and Errata will be published on a numbered page 
and will contain the original article’s citation. Cases where 
these corrections are insufficient to address an error will be 
dealt with on a case-by-case basis by the Editor in Chief. In-
adequacies arising from the normal course of new scientific 
research are not within the scope of this and will require no 
correction or withdrawal.

Article retraction

Infringements of professional ethical codes, such as mul-
tiple submission, bogus claims of authorship, plagiarism, 
fraudulent use of data or the like. Occasionally a retraction 
will be used to correct errors in submission or publication. 
The retraction of an article by its authors or the editor under 
the advice of members of the scholarly community has long 
been an occasional feature of the learned world. Standards for 
dealing with retractions have been developed by a number of 
library and scholarly bodies, and this best practice is adopted 
for article retraction by CTS:

A retraction note titled “Retraction: [article title]” signed by 
the authors and/or the editor will be published in the paginated 
part of a subsequent issue of the journal and listed in the con-
tents list. In the electronic version, a link will be made to the 
original article. The online article will preceded by a screen 
containing the retraction note. It is to this screen that the link 
resolves; the reader can then proceed to the article itself. The 
original article will be retained unchanged save for a water-
mark on the .pdf indicating on each page that it is “retracted.”

Article removal

In an extremely limited number of cases, it may be necessary 
to remove an article from the online database. This will only 
occur where the article is clearly defamatory, or infringes oth-
ers’ legal rights, or where the article is, or we have good rea-
son to expect it will be, the subject of a court order, or where 
the article, if acted upon, might pose a serious health risk. In 
these circumstances, while the metadata (Title and Authors) 
will be retained, the text will be replaced with a screen indi-
cating the article has been removed for legal reasons.

Article replacement

In cases where the article, if acted upon, might pose a serious 
health risk, the authors of the original article may wish to 
retract the flawed original and replace it with a corrected ver-
sion. In these circumstances the procedures for retraction will 
be followed with the difference that the database retraction 
notice will publish a link to the corrected re-published article 
and a history of the document.



Expressions of concern

Where substantial doubt arises as to the honesty or integrity 
of a submitted or published article it is the Editor in Chief’s 
responsibility to ensure that the matter is adequately ad-
dressed, usually by the authors’ sponsoring institution. It is 
not normally the Editor in Chief’s responsibility to carry out 
the investigation or make a determination. The Editor in Chief 
should be promptly informed of the decision of the sponsor-
ing institution and a retraction printed should it be determined 
that a fraudulent paper was published. Alternatively, the Edi-
tor in Chief may choose to publish an expression of concern 
over aspects of the conduct or integrity of the work.

Withdrawal

Articles may be withdrawn by corresponding author before 
accepting for publication. If it is accepted, it could be used 
only for Articles in Press which represent early versions of 
articles and sometimes contain errors, or may have been ac-
cidentally submitted twice. Occasionally, but less frequent-
ly, the articles may represent infringements of professional 
ethical codes, such as multiple submission, bogus claims of 
authorship, plagiarism, fraudulent use of data or the like. Ar-
ticles in Press (articles that have been accepted for publica-
tion but which have not been formally published and will not 
yet have the complete volume/issue/page information) that 
include errors, or are discovered to be accidental duplicates 
of other published article(s), or are determined to violate our 
journal publishing ethics guidelines in the view of the editors 
(such as multiple submission, bogus claims of authorship, 
plagiarism, fraudulent use of data or the like), may be “With-
drawn” from CTS. Articles which have been published under 
an issue could not be withdrawn.

Responding to Allegations of Possible Misconduct 
(Explicit Policy)
All allegations of misconduct will be referred to the Editor-
In-Chief, who will review the circumstances in consultation 
with the deputy editors. Initial fact-finding will usually in-
clude a request to all the involved parties to state their case, 
and explain the circumstances, in writing. In questions of re-
search misconduct centring on methods or technical issues, 
the Editor-In-Chief may confidentially consult experts who 
are blinded to the identity of the individuals, or if the allega-
tion is against an editor, an outside editor expert. The Editor-
In-Chief and deputy editors will arrive at a conclusion as to 
whether there is enough evidence to lead a reasonable person 
to believe there is a possibility of misconduct. Their goal is 
not to determine if actual misconduct occurred, or the precise 
details of that misconduct.

When allegations concern authors, the peer review and pub-
lication process for the manuscript in question will be halted 
while the process above is carried out. The investigation de-
scribed above will be completed even if the authors withdraw 
their paper, and the responses below will still be considered. 
In the case of allegations against reviewers or editors, they 
will be replaced in the review process while the matter is in-
vestigated. For further information visit “Useful links”.

Data Sharing Policy

Current Thoracic Surgery requires authors to submit a data-
sharing statement form and register a data-sharing plan when 
registering a clinical trial. The ICMJE’s data sharing state-
ment policy asks authors to submit a data-sharing statement 
for randomized clinical trials. The ICMJE’s policy regarding 
trial registration is explained at (http://www.icmje.org/icmje-
recommendations.pdf).  

Accordingly, the data sharing statements must indicate the 
following:

whether individual deidentified participant data (including 
data dictionaries) will be shared,

what data in particular will be shared,

whether additional, related documents will be available (e.g., 
study protocol, statistical analysis plan, etc.),

when the data will become available and for how long,

by what access criteria data will be shared (including with 
whom, for what types of analyses, and by what mechanism).

Authors must provide a data-sharing statement at submission 
to indicate whether data will be shared according to the state-
ments written above.

Please visit http://www.icmje.org/icmje-recommendations.
pdf that provides illustrative examples of data sharing state-
ments that would meet these requirements.

Authors of secondary analyses using shared data must attest 
that their use was in accordance with the terms (if any) agreed 
to upon their receipt. They must also reference the source of 
the data using its unique, persistent identifier to provide ap-
propriate credit to those who generated it and allow searching 
for the studies it has supported. Authors of secondary analy-
ses must explain completely how theirs differ from previous 
analyses. In addition, those who generate and then share clin-
ical trial data sets deserve substantial credit for their efforts. 
Those using data collected by others should seek collabora-
tion with those who collected the data. As collaboration will 
not always be possible, practical, or desired, the efforts of 
those who generated the data must be recognized.

Statistical Knowledge
The statistical method used should be reported in a way that a 
reader whoever could reach the original data could understand 
the results. The terms used, abbreviations, symbols, the pc pro-
gramme used and the statistical method should all be defined.

When reporting the results, especially when giving means 
and percentages, two digits should be given after the comma 
(112.20 or 112.21 instead of 112.2). P, t, Z values are excep-
tional and three digits should be given after the comma (p = 
0,001, instead of p < 0,05).

Briefly, except whole numbers, two digits after the comma 
should be given, but for statistical values like p,t,z,F,Chi-
square, three digits after the comma should be given. When 
presenting p values, the exact p value together with the test 
statistics should be given, except for the case when this value 
is smaller than one percent or one per thousand (this time p < 
0.01 or p < 0.001, respectively should be given).



Preparation of Manuscript

Cover Letter

The Current Thoracic Surgery requires authors to disclose in 
the “cover letter” any commercial association (eg, employ-
ment, direct payments, stock holdings, retainers, consultant-
ship, patent licensing arrangements, or honoraria) that might 
pose a conflict of interest issue concerning the manuscript. All 
funding sources supporting the work should be acknowledged 
in a footnote. Also authors should mention that none of the ma-
terial in the manuscript has been published previously, and that 
none of this material is currently under consideration for publi-
cation elsewhere. This includes symposia, transactions, books, 
articles published by invitation, and preliminary publications 
of any kind except an abstract of 400 words or fewer.

Style and Format

Manuscripts should be double-spaced with 3-cm margins on 
all sides of the page, in Times New Roman font. Every page of 
the manuscript, including the title page, references, tables, etc., 
should be numbered. All copies of the manuscript should also 
have line numbers starting with 1 on each consecutive page. 

Symbols, Units and Abbreviations

In general, the journal follows the conventions of Scientific 
Style and Format, The CSE Manual for Authors, Editors, and 
Publishers, Council of Science Editors, Reston, VA, USA (7th 
ed.). If symbols such as ×, μ, η, or ν are used, they should be 
added using the Symbols menu of Word. Degree symbols (°) 
must be used from the Symbol menu, not superscripted let-
ter o or number 0. Multiplication symbols must be used (×), 
not the letter x. Spaces must be inserted between numbers 
and units (e.g., 3 kg) and between numbers and mathematical 
symbols (+, –, ×, =, <, >), but not between numbers and per-
cent symbols (e.g., 45%). Please use SI units. All abbrevia-
tions and acronyms should be defined at first mention. Latin 
terms such as et al., in vitro, or in situ should not be italicized.

Manuscript Content

Research articles should be divided into the following sec-
tions. Principal sections should be Introduction, Materials 
and Methods, Results, Discussion, Acknowledgements and 
References sections. Please see below for information about 
other types of manuscripts.

Title and Contact Information

The first page should contain the full title in sentence case, 
the full names (last names fully capitalized) and affiliations 
(in English) of all authors (University, Faculty, Department, 
City, Country), and the contact address and e-mail for the 
clearly identified corresponding author.

Abstract

An informative abstract of not more than 250 words must ac-
company each manuscript. The abstract must be structured to 
include the study’s background, materials and methods, re-
sults, and conclusions and key words under 5 separate head-
ings. Abstracts of review articles should be a brief overview 
of the main points from the review.

Keywords

Please provide at least 3 key words or phrases to enable re-
trieval and indexing. Acronyms should be avoided.

Always try to use terms from the Medical Subjects Headings 
(MeSH) list from PubMed https://www.ncbi.nlm.nih.gov/
pubmed.

Introduction

This should argue the case for your study, outlining only es-
sential background, and should not include the findings or 
the conclusions. It should not be a review of the subject area, 
but should finish with a clear statement of the question being 
addressed.

Materials and Methods

Explain clearly but concisely your clinical, technical, or ex-
perimental procedures. Previously published papers related 
to the methods should be cited with appropriate references. 
Brand names and company locations should be supplied for 
all mentioned equipment, instruments, chemicals, etc.

Results

Findings must be described without comment. The same data 
or information given in a Table must not be repeated in a Fig-
ure and vice versa. It is not acceptable to repeat extensively 
the numbers from Tables in the text or to give lengthy expla-
nations of Tables or Figures.

Submission Process



Discussion

Statements from the Introduction and Results sections should 
not be repeated here. The final paragraph should highlight the 
main conclusions of the study. Names of funding organiza-
tions should be written in full.

References

In the text, references should be identified using numbers in 
square brackets in which they appear consecutively. The titles 
of journals should be abbreviated according to the style used 
in Index Medicus. Ageneral guide limit the number of refer-
ences to 25 for original articles, to 6 for case reports and to 
85 for reviews. For articles with 1 to 6 authors, list all au-
thors. For articles more than 6 authors, list the first 6 authors 
followed by “et al.”. Do not use individual sets of parenthe-
ses for citation numbers that appear together, e.g., [2,3,5-9], 
not [2],[3],[5]–[9]. For other styles of publication or Inter-
net articles, see http:// www. nlm.nih.gov/ bsd/ uniform_re-
quirements.html References should be formatted as follows 
(please note the punctuation and capitalization)

Journal titles should be abbreviated according to ISI Web of 
Science abbreviations. Authors are solely responsible for the 
accuracy and completeness of references.

Articles in Journals

Özpolat B, Gürpınar ÖA, Ayva EŞ, Gazyağcı S, Niyaz M. The 
effect of Basic Fibroblast Growth Factor and adipose tissue de-
rived mesenchymal stem cells on wound healing, epithelization 
and angiogenesis in a tracheal resection and end to end anasto-
mosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-9.

For other styles of publication or Internet articles, see http://
www.nlm.nih.gov/bsd/uniform_requirements.html

Tables and Figures

All illustrations (photographs, drawings, graphs, etc.), not 
including tables, must be labeled “Figure.” Figures must be 
submitted both in the manuscript and as separate files.

All tables and figures must have a caption and/or legend and 
be numbered (e.g., Table 1, Figure 2), unless there is only 
one table or figure, in which case it should be labeled “Table” 
or “Figure” with no numbering. Captions must be written in 

sentence case (e.g., Macroscopic appearance of the samples.). 
The font used in the figures should be Times New Roman. If 
symbols such as ×, μ, η, or ν are used, they should be added 
using the Symbols menu of Word.

All tables and figures must be numbered consecutively as 
they are referred to in the text. Please refer to tables and fig-
ures with capitalization and unabbreviated (e.g., “As shown 
in Figure 2…”, and not “Fig. 2” or “figure 2”). The tables and 
figures themselves should be given at the end of the text only, 
after the references, not in the running text.

The resolution of images should not be less than 118 pix-
els/cm when width is set to 16 cm. Images must be scanned 
at 1200 dpi resolution and submitted in jpeg or tiff format. 
Graphs and diagrams must be drawn with a line weight be-
tween 0.5 and 1 point.

Graphs and diagrams with a line weight of less than 0.5 point 
or more than 1 point are not accepted. Scanned or photo-
copied graphs and diagrams are not accepted.

Charts must be prepared in 2 dimensions unless required by 
the data used. Charts unnecessarily prepared in 3 dimensions 
are not accepted.

Figures that are charts, diagrams, or drawings must be submit-
ted in a modifiable format, i.e. our graphics personnel should be 
able to modify them. Therefore, if the program with which the 
figure is drawn has a “save as” option, it must be saved as *.ai or 
*.pdf. If the “save as” option does not include these extensions, 
the figure must be copied and pasted into a blank Microsoft 
Word document as an editable object. It must not be pasted as 
an image file (tiff, jpeg, or eps) unless it is a photograph.

Tables and figures, including caption, title, column heads, 
and footnotes, must not exceed 16×20 cm and should be no 
smaller than 8 cm in width. For all tables, please use Word’s 
“Create Table” feature, with no tabbed text or tables created 
with spaces and drawn lines. Please do not duplicate informa-
tion that is already presented in the figures.

Tables must be clearly typed, each on a separate sheet, and 
double-spaced. Tables may be continued on another sheet if 
necessary, but the dimensions stated above still apply.



The Current Thoracic Surgery is a current periodical, peer-
reviewed and open access official e- journal of the Turkish 
Society of Thoracic Surgery which its funded and published 
three times annually. In April, August and December.

The language of the journal is English.

The Current Thoracic Surgery is dedicated to publishing clin-
ical research, clinical analysis, laboratory and experimental 
studies, editorials, invited current reviews, case reports, inter-
esting images and “How to Do It” papers.

The journal is based on independent and unbiased double-
blinded peer-reviewed principles. Only unpublished papers 
that are not under review for publication elsewhere can be 
submitted. Current Thoracic Surgery does not accept multiple 
submission and duplicate submission even though the previ-
ous one was published in a different language. The authors 
are responsible for the scientific content of the material to be 
published. The Current Thoracic Surgery reserves the right to 
request any research materials on which the paper is based.

The Current Thoracic Surgery encourages and enables aca-
demicians, researchers, specialists to publish their valuable 
research in branches of general thoracic surgery, thoracic dis-
ease and thoracic surgery anesthesia. The primary aim of the 
journal is to publish original articles with high scientific and 
ethical quality and serve as a good example of medical publi-
cations in the World.

The Editorial Board of the Current Thoracic Surgery and the 
Publisher adheres to the principles of the International Coun-
cil of Medical Journal Editors (ICMJE), the World Associa-
tion of Medical Editors (WAME), the Council of Science Edi-
tors (CSE), the Committee on Publication Ethics (COPE), the 
US National Library of Medicine (NLM), the World Medi-
cal Association (WMA), the US Office of Research Integrity 
(ORI), the European Association of Science Editors (EASE), 
and the International Society of Managing and Technical Edi-
tors (ISMTE).

All articles are available in PDF format on our website (www. 
http://cts.tgcd.org.tr/) and can be downloaded free of charge.

All articles submitted for publication are strictly reviewed for their

originality,

methodology,

importance,

quality,

ethical nature and,

suitability for the journal 

The Current Thoracic Surgery uses a well-constructed scheme 
for the evaluation process.

The overall rejection rate of the Current Thoracic Surgery is 29%.

The average time during which the preliminary assessment of 
manuscripts is conducted is 4 days.

The average time during which the reviews of manuscripts 
are conducted is 41 days.

The average time in which the article is accepted for publica-
tion is 59 days.

The entire submission process for a manuscript is completed 
online through the self-explanatory online submission sys-
tem.. The reviewers can reach their personal pages from the 
same address with their own passwords.

Manuscripts that comply with the main rules of the journal are 
sent to at least two external reviewers, and the reviewers are 
asked for their opinion about the suitability of the paper for 
publication. The reviewed manuscripts are then re-reviewed 
by the Editor in Chief and the Editorial Board and a decision 
of rejection or acceptance is shaped.

If the reviewers have any potential competing interests, they 
must notify the editor before agreeing to review a submission.

The Current Thoracic Surgery is committed to the highest stan-
dards of research and publication ethics. Editors will act in 
accordance with the relevant international rules of publication 
ethics (i.e., COPE guidelines, ICMJE Recommendations, CSE 
White Paper on Publication Ethics, CSE White Paper on Pub-
lication Ethics, WAME resources, WMA policies and ORI) if 
any ethical misconduct is suspected. The Editorial Board of the 
Current Thoracic Surgery encourages reviewers to comment 
on possible research or publication misconduct such as unethi-
cal research design, duplication, plagiarism, etc.

Plagiarism is a serious problem and the most common ethi-
cal issue afflicting medical writing. Current Thoracic Surgery 
does not allow any form of plagiarism. In accordance with 
our journal policy, submitted manuscripts are screened with 
plagiarism software to detect instances of overlapping and 
similar text (iThenticate and others) at least two times (during 
the evaluation process and after acceptance). If the reviewers 
have any suspect, the editors can provide them information 
obtained by plagiarism screening tools.

An approval of research protocols by an ethics committee 
in accordance with international agreements (“WMA Decla-
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on the skin. Therefore, after the bar is implanted, the 
complication rate can be reduced by preparing a muscle 
flap to cover the bar ends and bending the bar ends to fit 
the thoracic arch.

Keywords: complication, pectus excavatum, skin reac-
tion.
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