SURRENII
IHURAUIU
SURGERY




When you cite this journal, use the following abbreviation
Curr Thorac Surg

There is no article processing charges or submission fees
for any submitted articles. All expenses of the journal are
covered by Turkish Society of Thoracic Surgery




Aims and Scope

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
clinical research, clinical analysis, laboratory and expe-
rimental studies, editorials, invited current reviews, case

reports, interesting images and “How to Do It” papers.

The journal is based on independent and unbiased doub-
le-blinded peer-reviewed principles. Only unpublished
papers that are not under review for publication elsew-
here can be submitted. Current Thoracic Surgery does
not accept multiple submission and duplicate submis-
sion even though the previous 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
academicians, researchers, specialists to publish their
valuable research in branches of general thoracic sur-
gery, thoracic disease 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 publications in the World.

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

The Current Thoracic Surgery is indexed in Index Co-
pernicus, Google Scholar, J-Gate, Tiirk Medline, Tiir-
kiye Atif Dizini. All articles are also available in PDF
format on our website (www. http://cts.tgcd.org.tr/) and

can be downloaded free of charge.

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.budapestopenac-
cessinitiative.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 it-
self. 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 acknowledged and cited.

This work is licensed under a Creative Commons Att-
ribution-NonCommercial-NoDerivatives 4.0 Internati-

onal License.

Official e-Publication of:

Turkish Society of Thoracic Surgery (TSTS)
Conflict of Interest Statement

Authors should declare that there is no conflict of inte-
rest and also, if there is any, the status for their financial

support should be clear in the cover letter and article.
Disclaimer

The Owner and Editors cannot be held responsible for
errors or any consequences arising from the use of in-
formation contained in this journal; the views and op-
tions expressed do not necessarily reflect those of the
Owner and Editors, neither does the publication of ad-
vertisements constitute any endorsement by the Owner

and Editors of the products advertised.

For submission instructions, subscription and all other

information, please visit the website.



Volume 6 Number 1 April 2021 eISSN 2548-0316

Owner
Hakan KUTLAY, MD, Division of Thoracic Surgery, Ankara University School of Medicine, Ankara, Turkey,

President, Turkish Society of Thoracic Surgery

Editor-in-Chief

Berkant OZPOLAT, MD, Department of Thoracic Surgery, Kirikkale University School of Medicine, Kirikkale, Turkey

Managing Editor

Cabir YUKSEL, MD, Department of Thoracic Surgery, Ankara University School of Medicine, Ankara, Turkey

Editors

Mehmet BAYRAM, MD, Department of Chest Diseases, Medipol University School of Medicine, Istanbul, Turkey

Korkut BOSTANCI, MD, FEBTS, Department of Thoracic Surgery, Marmara University, School of Medicine, Istanbul, Turkey
Ali KILICGUN, MD, Department of Thoracic Surgery, izzet Baysal Training and Research Hospital, Bolu, Turkey

Ozgiir SAMANCILAR, MD, Department of Thoracic Surgery, Dr.Suat Seren Chest Diseases and Thoracic Surgery Training
and Research Hospital, Izmir, Turkey

Zerrin SUNGUR, MD, Department of Anesthesiology and Reanimation, Istanbul University School of Medicine, Istanbul, Turkey

Erkan YIDIRIM, MD, PhD, FETCS, Department of Thoracic Surgery, Hisar Intercontinental Hospital, Istanbul, Turkey.

Statistical Editor

Atilla ELHAN, MD, Department of Biostatistics, Ankara University, Ankara, Turkey

Associate Editors
Burcin CELIK, MD, Department of Thoracic Surgery, Ondokuz May1s University, School of Medicine, Samsun, Turkey
Muhammet Reha CELIK, MD, Department of Thoracic Surgery, inénii University, School of Medicine, Malatya, Turkey

Erkmen GULHAN, MD, Department of Thoracic Surgery, Atatiirk Chest Diseases and Chest Surgery Education Research
Hospital, Ankara, Turkey

Asli GUL TEMEL, MD, Department of Thoracic Surgery, Sisli Hamidiye Etfal Education and Research Hospital, Istanbul, Turkey

Turgut ISITMANGIL, MD, Department of Thoracic Surgery, Istanbul Sultan 2. Abdiilhamit Han Sample Training and Rese-
arch Hospital, Istanbul, Turkey

Serda KANBUR METIN, MD, Department of Thoracic Surgery, Siireyyapasa Istanbul Chest Diseases and Chest Surgery
Education Research Hospital, Istanbul, Turkey

Berker OZKAN, MD, Department of Thoracic Surgery, Istanbul University School of Medicine, Istanbul, Turkey
Mehmet Oguzhan OZYURTKAN, MD, Department of Thoracic Surgery, Medicana International Hospital, Istanbul, Turkey
Ekber SAHIN, MD, Department of Thoracic Surgery, Sivas Cumhuriyet University, School of Medicine Sivas, Turkey

Serdar SEN, MD, Department of Thoracic Surgery, Adnan Menderes University, School of Medicine, Aydin, Turkey




Volume 6 Number 1 April 2021 eISSN 2548-0316

Ugur TEMEL, MD, Department of Thoracic Surgery, Sisli Hamidiye Etfal Education and Research Hospital, Istanbul, Turkey

Akif TURNA, MD, PhD, FETCS, Department of Thoracic Surgery, Istanbul University Cerrahpasa-Cerrahpasa Medical Fa-
culty, Istanbul, Turkey

Erdal YEKELER, MD, Department of Thoracic Surgery & Lung Transplantation, University of Health Sciences, Ankara City
Hospital, Ankara, Turkey

International Editorial Board

Felix HERTH, MD, PhD, DSC, FCCP, FERS, Department of Pneumology and Critical Care, Heidelberg University Hospital,
Heidelberg, Germany

Peter GOLDSTRAW, MD, Department of Thoracic Surgery, Imperial College, Royap Brompton Hospital, London, United
Kingdom

Walter KLEPETKO, MD, Department of Thoracic Surgery, Vienna Medical University, Vienna, Austria

Peter LICHT, MD, PhD, Department of Cardiothoracic Surgery, Odense University Hospital, Odense, Denmark
Harvey PASS, MD, Department of Thoracic Surgery, New York University Medical Center, NY, USA

Douglas MATHISEN, MD, USA Division of Thoracic Surgery, Massachusetts General Hospital, Boston, MA, USA

Alan STHOE, MD, China MBBChir, MA(Cantab), FRCSEd(CTh), FCSHK, FHKAM, FCCP, FACS, Gleneagles Hong Kong
Hospital, Hong Kong, China

Lorenzo SPAGGIARI, MD, PhD, Department of Thoracic Surgery, European Institute of Oncology, Milan, Italy
Jean-Marie WIHLM, MD, Department of Thoracic Surgery, Strasbourg University Hospital, Strasbourg, France

John DARK, MD, FRCS, Department of Thoracic Surgery, Faculty of Medical Sciences, Newcastle University, Newcastle,
United Kingdom

Erino RENDINA, MD, Department of Thoracic Surgery, Sapienza University, Sant’ Andrea Hospital, Rome, Italy

Antoon LERUT, MD, PhD Department of Thoracic Surgery, Leuven University Hospital, Leuven, Belgium

Jose Ribas Milanez DE CAMPOS, MD, Division of Thoracic Surgery, University of Sao Paulo Medical School, Sao Paulo, Brazil
Michele CARBONE, MD, PhD, Departmetn of Thoracic Oncology, University of Hawai‘i Cancer Center, Honolulu, USA

Diago Gonzales RIVAS, MD, FETCS, Department of Thoracic Surgery, Corufia University Hospital, UCTMI, Coruiia, Spain,
Shanghai Pulmonary Hospital, Shanghai, China

Hans PILEGAARD, MD, Department of Thoracic Surgery, Aarhus University Hospital, Aarhus, Denmark

Chien-Li HOLMES-LIEW, MD, MBBS, MCSc, FRACP, Department of Pulmonology, University of Adelaid, Faculty of He-
alth and Medical Sciences, Adelaide, Australia

Gonzalo VARELA, MD, PhD, Department of Thoracic Surgery, Salamanca University Hopsital, Salamanca, Spain
Marcelo MARTINEZ-FERRO, MD, Department of Surgery, Schildren’s Hospital, Buenos Aires, Argentina
Gregor KOCHER, MD, Division of General Thoracic Surgery, University Hospital, Bern Switzerland

Davor STAMENOVIC, MD, Department of Thoracic Surgery, Johannes Gutenberg University of Mainz, Mainz, Germany




Table of Contents

Volume 6 Number 1 April 2021 e-ISSN 2548-0316

Original Articles

1 Clinical and radiological characteristics of patients treated with the diagnosis of spontaneous
pneumomediastinum

Bur¢in Celik, Mehmet Gokhan Pirzirenli, Yasemin Bilgin Biiyiikkarabacak, Volkan Yilmaz, Selcuk
Giirz, Aysen Taslak Sengiil, Ahmet Bagoglu

7 Prognostic value of Glasgow Prognostic Score in patients with non-small cell lung cancers un-
dergoing pN2 pneumonectomy

Cemal Aker, Celal Bugra Sezen, Altan Ceritoglu, Mustafa Vedat Dogru, Yunus Aksoy, Cem Emrah
Kalafat, Volkan Erdogu, Levent Cansever, Muzaffer Metin

14 Which factors significantly reduce long-term survival after pulmonary metastasectomy?

Yunus Seyrek, Levent Cansever, Mehmet Ali Bedirhan

24 Postoperative complications and follow up after Abramson surgery

Tuba Apaydin, Murat Akkusg

26 The factors affecting morbidity, mortality and survival in patients who underwent intrapericar-
dial resections due to non-small cell lung cancer

Atilla Pekcolaklar, Melike Nalbant, Muzaffer Metin

Case Report

33 Cyst of Mullerian Origin in anterior mediastinum: a case report

Meral Selin Onay Mahmuti, Celal Bugra Sezen, Volkan Erdogu, Nurcan Unver, Muzaffer Metin

36 A case of destroyed lung caused by a chronic lymphocytic leukemia with mass effect

Kenan Can Ceylan, Canberk Heskiloglu, Funda Cansun, Seyda Ors Kaya, Ali Galip Yener

39 Extracorporeal membrane oxygenation after blunt trauma: when? how?

Mahmut Ozbey, Dursun Firat Ergul



Current Thoracic Surgery

To cite this article: Celik B, Pirzirenli MG, Bilgin Buylkkarabacak Y, Yilmaz V, Girz S, Taslak Sengul A, Basoglu A. Clinical and radiological
characteristics of patients treated with the diagnosis of spontaneous pneumomediastinum. Curr Thorac Surg 2021 Jan 15; 6(1): 1-6.

Clinical and radiological characteristics of patients treated with the
diagnosis of spontaneous pneumomediastinum

O Burcin Celik*, [ElMehmet Gokhan Pirzirenli, [C]Yasemin Bilgin Biiyiikkarabacak, [Z]Volkan Yilmaz, [J Selcuk Giirz,
O Aysen Taslak Sengiil, ©IAhmet Basoglu

Department of Thoracic Surgery, Ondokuz Mayis University Medical School, Samsun, Turkey

ABSTRACT

Background: Pneumomediastinum is defined as the presence of air in the mediastinal region. It is
associated with events or diseases leading to a sudden increase in alveolar pressure. The air in the
mediastinum may originate in the pharynx, the tracheobronchial tree or the esophagus. This study aimed
to assess the clinical and radiological characteristics of patients who were diagnosed with spontaneous

pneumomediastinum and received treatment at our clinic.

Materials and Methods: A total of 23 patients who had spontaneous pneumomediastinum and were
treated at our clinic between 2007 and 2019 were retrospectively assessed for their age, etiological
factors, clinical and radiological characteristics; treatment and outcomes. Chest radiography and

computed tomography of the thorax were used for diagnosis in all patients.

Results: Of the patients, 15 were males and eight females and their mean age was 33.91 (15-82) years.
The most common symptom on admission was shortness of breath (n = 12) and chest pain (n = 11). The
etiological factors were excessive vomiting in six patients and excessive cough in five. Radiologically,
the most common findings besides pneumomediastinum were subcutaneous emphysema (n = 6) and
pneumothorax (n = 4). Of the patients, seven required esophagoscopy, four required bronchoscopy and

no pathology was observed. All patients were fully recovered when they were discharged.

Conclusions: The underlying etiological factor is crucial in pneumomediastinum. Conservative
treatment methods are often sufficient in spontaneous pneumomediastinum patients with no pathology

in endoscopic evaluation.

Keywords: pneumomediastinum, radiology, spontaneous, conservative treatment

Corresponding Author*: Burcin Celik, MD. Ondokuz Mayis University Medical School, Department of Thoracic Surgery, Samsun, Turkey.
E-mail: cburcin@hotmail.com Phone Tel: +90 3623121919

Doi: 10.26663/cts.2021.0001

Received 13.05.2020 accepted 30.09.2020

Presented as a poster presentation at the 7th National Congress of Lung Cancer (24-27 November 2016, Antalya).


https://orcid.org/0000-0001-7620-4497
https://orcid.org/0000-0002-1831-2710
https://orcid.org/0000-0001-9676-9313
https://orcid.org/0000-0001-8440-9142
https://orcid.org/0000-0003-4584-4840
https://orcid.org/0000-0002-1558-8228
https://orcid.org/0000-0002-6312-5658

Current Thoracic Surgery-Volume 6 Number 1 p: 1-6

Introduction

Pneumomediastinum (mediastinal emphysema) is de-
fined as the presence of air in the mediastinum observed
on chest radiography or computed tomography (CT) of
the thorax. Spontaneous pneumomediastinum (SPM), a
very rare clinical condition, is defined as nontraumatic
pneumomediastinum without surgical or endoscopic in-
terventions, thoracic trauma or mechanical ventilation
support [1-3]. SPM was first reported by Hamman in
1939, with an incidence range from 1:7000 to 1:45000
in all hospital admissions [4-6].

In many patients, pneumomediastinum is associated
with events or diseases causing a sudden increase in the
alveolar pressure. It causes alveolar rupture through an
increase in alveolar pressure and bronchial obstruction
of the check-valve type. Due to this alveolar rupture,
the air in the lung parenchyma proceeds towards the
interstitial region around the vessel and the bronchus,
then towards the lung hilus and the mediastinum. The
air goes through the mediastinum, anterior chest wall
and between the large vessels in the neck, which leads
to subcutaneous emphysema. It may also go inside the
visceral pleura through the peribronchial and vascular
structures and cause pneumothorax if the visceral pleu-
ra is ruptured [2,3].

Many factors are involved in the etiology of sponta-
neous pneumomediastinum. Deep breathing maneuvers
such as forced vital capacity or excessive exercise, Val-
salva maneuvers such as giving birth or weight-lifting,
closed chest trauma, especially in patients with obstruc-
tive pulmonary disease and who receive positive end-
expiratory pressure therapy and the sudden atmospheric
pressure drops such as in a rapid descent by a diver or
pilot are among the known etiological causes. Of the
cases, 30% present with no etiological cause [5-7].

In this study, we aimed to retrospectively assess the
clinical and radiological characteristics of patients who
had spontaneous pneumomediastinum and were treated
at our clinic.

Materials and Methods

Twenty-three patients treated with the diagnosis of SPM
in our clinic between the years 2007-2019 were assessed
retrospectively. The patients were evaluated according
to their age, gender, etiological factors, smoking habits,
clinical and radiological characteristics and treatment
outcomes. After the diagnosis of SPM, oral intake was

discontinued for 24 hours, and nasal oxygen therapy, bed
rest, prophylactic antibiotics (cefazolin sodium 1000 mg,
2x1 iv.) and pain relief treatment (diclofenac 75 mg/3
mL, im.) were provided when necessary. Oral intake was
re-initiated and prophylactic antibiotics were discontin-
ued in patients with no pathology (pneumothorax, pleural
fluid, mediastinal enlargement and parenchymal infiltra-
tion) in their chest radiography at the 24th and 48th hours
of hospitalization and with normal laboratory values (Hb,
Hct and leukocyte). Patients with normal radiological
and clinical findings were discharged on the following
day. The study was approved by the institutional review
board (No: 2020/654) and conducted in accordance with
the principles of the Declaration of Helsinki.

Results

Of the 23 patients diagnosed with spontaneous pneumo-
mediastinum, 15 were males and eight females. Their
mean age was 33.91 (15-82) years. Symptoms on ad-
mission were shortness of breath in 12 patients, chest
pain in 11, difficulty swallowing in five and swelling in
the neck and face in five. Of them, 10 had accompany-
ing diseases (COPD in five, malignancy in three) and 14
(61%) had a history of smoking (Table 1).

Considering the underlying etiologies of our pa-
tients, six (26%) had excessive retching or vomiting and
five (21%) had an excessive cough. All cases underwent
CT of the thorax and six of them had subcutaneous em-
physema, four had pneumothorax and three had neck
emphysema. The CT findings of two patients raised
suspicion of esophageal rupture, but no rupture was de-
tected in rigid esophagoscopy for diagnostic purposes.

Esophagoscopy was performed as an invasive pro-
cedure in seven patients, especially in four of them with
excessive vomiting, and bronchoscopy was done in
four. No esophageal or bronchial injury was detected
in any of these endoscopic interventions. Two patients
required VATS wedge resection for treatment purpos-
es. All the cases had SPM and all were fully recovered
when they were discharged. Morbidity was observed in
two cases, one due to pneumonia caused by excessive
vomiting and one due to prolonged air leakage follow-
ing VATS bullous wedge resection. Mean duration of
hospitalization was 4.43 (2-14) days and no problems
were observed in any of our patients in their outpatient
follow-ups. Figure 1 shows the algorithm for the diag-
nosis and treatment of spontaneous pneumomediasti-
num, created in accordance with our results.
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History and examination consistent
with pneumomediastinum
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Figure 1. Algorithm for management of spontaneous pneumomediastinum.

Discussion

Spontaneous pneumomediastinum is a rare clinical con-
dition, which is often observed in tall young men and
usually heals spontaneously. Bronchial asthma is the
most common etiological factor accompanying SPM
(also known as nontraumatic pneumomediastinum)
[8]. Pneumomediastinum has an incidence of 1:7000
to 1:45000 per year among all hospital admissions in
adults and of 2.5/1000 per year in all live births [4-6].
SPM was detected in 23 (0.48%) of nearly 4710 patients
consulted to our clinic in the emergency department
during the study period.

Spontaneous pneumomediastinum develops after
physical activities that increase intrathoracic pressure
such as excessive cough, intense exercise, Valsalva
maneuvers; an excessive strain of the esophagus and
vaginal delivery. Moreover, barotrauma, the snorting of
cocaine and other drugs can increase alveolar and in-
trabronchial pressure and lead to pneumomediastinum
and subcutaneous emphysema. There have also been
rare cases reported in the literature including pulmo-
nary function testing, playing wind instruments, inflat-

ing balloons and convulsion [1-3]. A severe cough in
children caused by pertussis, diphtheria, bronchiolitis
or acute bronchitis can also cause pneumomediastinum
[9,10]. Mihos et al. reported some causes of pneumome-
diastinum to be doing sports, scuba diving and playing
basketball and football [11]. Of the cases, 39% to 100%
present with a precipitating factor [3,8]. In accordance
with the literature, 65% our patients had an underlying
precipitating factor and the most common of them were
vomiting and excessive cough.

Of the SPM cases, 32% are active smokers and 14%
to 18% have bronchial asthma or emphysema [3,7,8].
We found that 60.8% of our patients were active smok-
ers and 22% had bronchial asthma or emphysema as an
accompanying disease.

In pneumomediastinum, if the mediastinum pressure
rises suddenly or decompression fails to be sufficient,
the mediastinal pleura ruptures and causes pneumo-
thorax which can be observed in around 10-18% of the
SPM cases [2,3]. The tension pneumomediastinum is
the more severe clinical form of pneumomediastinum
which mimics cardiac tamponade [7]. Pneumothorax



was detected in four (17.4%) of our patients, while none
had tension pneumomediastinum. None of the patients
diagnosed with pneumothorax required tube thoracos-
tomy and all the patients were recovered by nasal oxy-
gen therapy.

The clinical presentation involves sudden chest pain
accompanying shortness of breath, cyanosis, fullness
in the neck veins; feeling of something being stuck in
the throat, dysphagia, dysphonia and neck and subcu-
taneous emphysema. The signs and symptoms depend
largely on the amount of air in the mediastinal space
and the presence of a concomitant infection [1,7]. In the
clinic, localized retrosternal chest pain is the most com-
mon symptom. The pain starts suddenly and increases
with deep breaths and coughs [3]. In our patients, the
most common symptoms were shortness of breath at
52% and chest pain at 48%, followed by difficult swal-
lowing. In fact, the amount of air in the mediastinum is
the only cause of all these findings and the symptoms
of a rupture of the mediastinal pleura due to the amount
of air in the mediastinum determine the patient’s clinic.

Physical examination often indicates the presence
of air in the subcutaneous tissues in the neck and chest
wall [7,8]. The typical physical finding of SPM is a
cracking sound (Hamman’s Sign) at auscultation in the
anterior chest, synchronous with peak heart rate. Ham-
man’s Sign is a typical finding for physical examination,
although it’s detected only in 10-20% of the patients [1-
3]. The most common finding of physical examination
was subcutaneous and neck emphysema in our patients
and Hamman’s Sign was detected in none.

PA chest radiography and thorax CT have an impor-
tant role in the diagnosis of SPM. On PA chest radiog-
raphy, accumulation of air may be detected surrounding
the mediastinal pleura, esophagus or the main bronchi.
Thorax CT is the most sensitive method to diagnose
pneumomediastinum and should be preferred, particu-
larly in cases with no determined underlying etiological
factor. Observing an air density in the mediastinum on
thorax CT confirms the diagnosis [7,8,12]. We use tho-
rax CT in the radiological diagnosis of SPM at our clin-
ic and demand a CT with oral and intravenous contrast
if there is suspicion of esophageal perforation in the
patient’s history. The most common radiological find-
ings on thorax CT were subcutaneous or neck emphy-
sema and pneumothorax in our patients. Two of them
were suspected for esophageal perforation on radiology,

Celik et al
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however, no pathology was observed in the procedure
for endoscopic diagnosis.

The differential diagnosis of spontaneous pneu-
momediastinum includes acute coronary syndrome,
pericarditis, pneumothorax; pulmonary embolism, tra-
cheobronchial rupture and Boerhaave Syndrome [1-3].
Following the diagnosis of pneumomediastinum, bron-
choscopy and esophagoscopy should be performed if
the patient is suspected for rupture of the airways or the
esophagus. The patient’s clinic and thorax CT findings
are key in guiding the endoscopy decision. Esophagos-
copy was performed in seven of our patients and bron-
choscopy in four and no pathology was detected.

The treatment approach should mostly be conserva-
tive (bed rest, pain relief, prophylactic antibiotics and
nasal oxygen therapy) if there is no injury in the main
bronchus or the esophagus in the treatment of pneumo-
mediastinum and no large source of air leakage can be
detected from lung tissue (such as bulla or bleb). Nasal
oxygen support and bed rest are the most important ele-
ments in treatment and antibiotics are recommended for
mediastinitis prophylaxis [2,3].

The aim is to make sure not to overlook a serious
underlying cause leading to this condition in the man-
agement of pneumomediastinum. These patients should
be followed-up for at least 24-36 hours. This clini-
cal condition often regresses spontaneously within 48
hours. Oral administration is initiated and the patients
are discharged with follow-up including chest radiog-
raphy and complete blood count. Mihos et al. reported
a mean hospital stay of 3.8 days in their 25 cases with
pneumomediastinum due to sports injuries [11]. Our
patients had a mean follow-up period of 4.4 days. The
recurrence rate of untreated spontaneous pneumomedi-
astinum is quite rare. Abolnik et al. reported recurrence
in two of 25 patients over a two-year period [13]. We
observed no recurrence in our patients.

SPM is often a benign and restricting clinical condi-
tion with no mortality. Mortality rates reach up to 40%
in secondary pneumomediastinum while this rate is 0%
in spontaneous pneumomediastinum [7,8]. Morbidity
was observed in two patients, however, mortality was
observed in none in our series.

To conclude, spontaneous pneumomediastinum is a
benign clinical condition which needs to be followed-
up by conservative treatment methods. If an injury of
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the airways or esophagus is considered in the etiology,
endoscopic intervention with cause-based treatment
should be performed. Although it is rarely observed
in healthy adolescents and young adults, spontaneous
pneumomediastinum should be considered in the differ-
ential diagnosis when sudden chest pain and shortness
of breath are present.
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ABSTRACT

Background: The aim of this study was to assess the relationship between Glasgow Prognosis Score (GPS)

and survival in patients who underwent pneumonectomy due to pN2 non-small cell lung cancer (NSCLC).

Materials and Methods: A total of 45 patients who were determined to have pN2 disease after
pneumonectomy between 2007 and 2016 were retrospectively analyzed. The patients were assigned a
GPS between 0 and 2 as follows: elevated CRP level (>1.0 mg/dL) and hypoalbuminemia (<35 mg/dL)
was classified as GPS 2, elevated CRP but albumin >35 mg/dL was classified as GPS 1, and CRP <1.0
mg/dl and albumin >35 mg/dL were classified as GPS 0.

Results: Of the 45 patients included in the study, 42 (93.3%) were male and 3 (6.7%) were female. Eighteen
(40%) of the patients had adenocarcinoma and 27 (60%) had squamous cell carcinoma. Skip pN2 (pNON2)
was detected in 10 patients. Mean follow-up time was 28 months. The 5-year survival rate was 40.2%. The

main prognostic factors associated with survival were GPS and adjuvant therapy (p = 0.023,p =0.001).

Conclusions: In this study, there was no relationship between N1 status and survival in pneumonectomy
patients with pN2 NSCLC, whereas GPS score and adjuvant therapy were found to be prognostically

significant in terms of survival.
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Introduction

Lung cancers are currently the leading cause of cancer-
related deaths. Early detection of non-small cell lung
cancer (NSCLC) is crucial for the success of surgical
treatment [1]. Pathologic N2 (pN2) status is a negative
prognostic factor in NSCLC. In the literature, the 5-year
survival rate for patients with N2 disease varies from 20
to 35%. The International Association for the Study of
Lung Cancer (IASLC) argues that N2 disease must be
evaluated together with N1 lymph nodes and that N1 dis-
ease also impacts survival [2]. Another important factor
affecting cancer prognosis is inflammation [3]. Inflam-
mation-based prognostic scoring systems are used to de-
termine the prognosis of cancer patients. The Glasgow
Prognostic Score (GPS) is a scoring system that enables
the prediction of tumor behavior and patient prognosis
based on albumin and C-reactive protein (CRP) levels
[3]. There are few studies in the literature related to
GPS and survival outcomes in NSCLC. Previous stud-
ies showed that GPS was the most important prognostic
factor for survival in adenocarcinoma patients [4]. How-
ever, there are no published studies on the relationship

between GPS and survival in N2 disease.

The aim of the present study was to investigate the
factors affecting survival in pneumonectomy patients
found to have N2 disease and to evaluate the relation-
ship between GPS and survival in NSCLC.

Materials and Methods

The study was approved by the institutional review board
(N0:20189/1525) and conducted in accordance with the
principles of the Declaration of Helsinki. We retrospec-
tively evaluated the records of patients who underwent
pneumonectomy in our hospital between June 2007 and
December 2016 due to NSCLC and were determined to
have pN2 disease. A total of 3370 patients with NSCLC
underwent surgery during the study period, 395 of whom
had pneumonectomy. Patients who received neoadjuvant
therapy and those who were lost to follow-up were ex-
cluded. As a result, a total of 45 pN2 (8.8%) patients who
underwent pneumonectomy were included in the study.

The study flow chart is shown in Figure 1.
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Figure 1. Study flow chart.

Patients found to have single station pN2 were divided
into two groups:

i. Patients with single station pN2 skip metastasis
(pNON2)

ii. Patients with single pN1 and single pN2 involvement
(pN1N2)

Preoperative Assessment

All patients underwent thoracic computed tomogra-
phy (CT), positron emission tomography (PET-CT),
and cranial magnetic resonance imaging (MRI) during
preoperative assessment. Respiratory function tests and
electrocardiogram were performed to evaluate pulmo-
nary and cardiac reserve. Carbon monoxide diffusion
test and lung perfusion scintigraphy were also done for
patients with forced expiratory volume in the first sec-
ond (FEV1) less than or equal to 40% of the predicted
value. Patients with a history of cardiac disease and
those aged 60 years or older were evaluated with echo-
cardiogram by a cardiologist. In addition, all patients
were examined preoperatively by fiberoptic bronchos-
copy. Invasive mediastinal staging was performed by
EBUS or mediastinoscopy in all patients with findings
of pathological mediastinal lymph node in radiological
imaging. The IASLC 2009 lymph node map was used
for mediastinal lymph node classification [5].

GPS was determined based on serum CRP and albu-
min levels before and after surgical treatment. Patients
with both high CRP (>1.0 mg/dL) and low albumin
(<35 mg/dL) were classified as GPS 2, patients with
high CRP but albumin >35 mg/dL were classified as
GPS 1, and patients with CRP <1.0 mg/dl and albumin
>35 mg/dL were classified as GPS 0.
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Postoperative Follow-up

Early mortality was defined as deaths that occurred in
hospital or within the first postoperative month. Follow-
up information was obtained from all patients through
office visits or telephone interviews either with the pa-
tient, a relative, or their primary physicians. The pa-
tients were followed up by oncologists with thoracic CT
and physical examination every 3 months for the first 2
years, every 6 months between 2 and 5 years, and once
a year thereafter.

Statistical Analysis

The differences in proportions between groups were
compared by using Chi-Square test. Difference between
two groups for continuous variables was evaluated by
Student’s test. Mann-Whitney U test was used to test
the difference between two groups in terms of ordinal
or non-normally distributed continuous variables. Sur-
vival analysis was conducted using the Kaplan—-Meier
method and curves were compared using the log-rank
test. The level of statistical significance was accepted as
p < 0.05 for all analyses.

Results

Of the 45 patients included in the study, 42 (93.3%) were
male, 3 (6.7%) were female, and the mean age was 59.4 +
7.14 years (47-84 years). The patients had a mean smok-
ing history of 35.9 + 17.8 pack-years. Preoperative CRP
and albumin levels were 35.07 + 44.3 mg/dL and 3.92 +
0.52 g/dL, respectively. Thirteen patients (28.9%) under-
went right-side resection and 32 patients (71.1%) under-
went left-side resection. The mean tumor diameter was
5.55 £3.21 cm and the mean bronchial resection margin
was 2.55 + 1.98 cm. Eighteen patients (40%) had adeno-
carcinoma and 27 (60%) had squamous cell carcinoma.
Twenty-seven patients (60%) had stage 3A disease and
18 (40%) were stage 3B. The mean number of resected
lymph nodes was 19.4 + 8.26 (8-47). Skip pN2 (pNON2)
was detected in 10 patients. Tumor diameter was signifi-
cantly larger in patients with GPS 1-2 compared to those
with GPS 0 (p = 0.009). There were no statistical differ-
ences in GPS according to demographic and histopatho-
logical characteristics of the patients (Table 1).

GPS 0 GPS 1-2
() (%) () (%)

Variables p-value

Age (years) 57.9+6.18 60.5+7.6 0.390

Smoking (pack-years) 32.6x£19.3 38.2+16.7 0.237

FEV1 (L) 2.24+0.52 2.26+0.55 0.826

Standard 15 833 22 81.5

Extended 3 16.7 5 18.5 0.874

Resection

Stage 3A 15 83.3 12 44 4

AdenoCa 9 50 9 33.3

Histopathology SqCC 9 50 13 66.7 0.264
. No 1 5.6 7 28
Adjuvant treatment Yes 17 94.4 18 7 0.111
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Variables (%)

2-Year Survival 5-Year Survival Median Survival

(%) (Months) 95% CI p value

AdenoCa 55.6

Histopathology SaCC 593
q .

34.7 28 9-46
433 32

. . pNON2 60
Single station pN2

pNIN2 542

36 31
443 28 0-64

0 76.5
46.4

GPS

Adjuvant treatment
Yes 743

62.6 62
27.1 11 0-26

Two patients died within the first postoperative
month. No statistically significant association was de-
tected between GPS and early mortality (p = 0.509).
Eight patients (17.8%) did not receive adjuvant therapy
postoperatively due to unstable general condition or re-
fusal of medical treatment.

Mean follow-up time was 28 + 24.76 months. The
5-year survival rate was 40.2% (median 32 months).
The main prognostic factors associated with survival
were found to be GPS and adjuvant therapy (p = 0.023,
p = 0.001). Prognostic factors associated with survival
are shown in Table 2 (Figure 2).

‘Survival Function
A

o]

i..

8o

o

" o]

B e e ek We wm @ B we ek We e we @

Months Months

Figure 2. (A) Kaplan—-Meier survival curves for overall survival,

(B) according to GPS value, (C) Cancer stage, (D) pN2 status.
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Discussion

Inflammation in the tumor microenvironment is thought
to significantly impact tumor proliferation, angiogen-
esis, invasion, metastasis, and survival in NSCLC. Sys-
temic inflammatory markers are used to predict progno-
sis [6]. CRP is a nonspecific inflammatory acute phase
protein, and elevated serum CRP levels are observed to
adversely affect prognosis [7]. Chronic inflammation
may lead to DNA damage, increased cell proliferation,
and the development of cancer [8]. CRP is secreted by
hepatocytes and is a marker of local inflammation [9].
Albumin is an indicator of nutritional status in cancer
patients, and malnutrition has been associated with low
survival [10]. In recent years, the GPS has been used to
predict cancer behavior and prognosis in patients with
colorectal carcinoma in particular. While there are pub-
lications before 2015 on the correlation between GPS
and pancreatic cancer, hepatocellular carcinoma, trau-
ma, and intensive care unit admission, the number of
publications on GPS in NSCLC are limited [4,11,12].

In our study, we found that low GPS was among the
factors associated with longer survival in pN2 patients
who underwent pneumonectomy. The 5-year survival
rate was 62.6% for GPS 0 patients versus 27.1% for pa-
tients with GPS 1-2 (p = 0.023). In their study on 272
patients with colorectal carcinoma, Nozoe et al. found
that survival was significantly worse in GPS 1 patients
compared to GPS 0 patients (p = 0.009) and in GPS
2 patients compared to GPS 1 patients (p < 0.0001).
Similarly, survival was significantly worse in modified
Glasgow Prognostic Score (mGPS) 1 patients compared
to mGPS 0 patients (p = 0.009) and in mGPS 2 patients
compared to mGPS 1 patients (p = 0.006) [13]. In a me-
ta-analysis by Jin et al. [12] evaluating 5369 NSCLC pa-
tients treated with surgery and/or chemotherapy, it was
found that elevated CRP levels were associated with
shorter survival time (HR = 2.058; 95% CI: 1.51-2.80;
p < 0.05). In the same study, survival rate was lower
with GPS = 1 compared to GPS 0 (p < 0.001). Minami
et al. [14] reported that mGPS was not associated with
survival in stage 3B and 4 squamous cell carcinoma pa-
tients who received first-line cytotoxic chemotherapy
after curative surgery or radiotherapy (p = 0.61).

National Comprehensive Cancer Network (NCCN)

guidelines recommend adjuvant chemotherapy for pa-
tients determined to have N1 and N2 disease following
NSCLC surgery [15]. In their study of patients who re-
ceived adjuvant therapy after curative resection, Park et
al. [16] reported longer disease-free survival after full-
dose chemotherapy. In the literature, it can be seen that
survival rates are significantly lower among patients
who do not receive adjuvant therapy. Speggiari et al.
[17] found that the 5-year survival rate in potential N2
patients who received chemotherapy after surgery was
18%, while the survival rate in patients who received
chemotherapy alone or chemoradiotherapy alone was
8% (p=0.02). In our study, postoperative adjuvant ther-
apy was associated with higher survival rate after pneu-
monectomy in pN2 patients when compared with pa-
tients who did not receive adjuvant therapy (p < 0.001).

Skip N2 is observed in 17.2-42.3% of pN2 NSCLC
patients [18]. There is still no clear consensus on wheth-
er skip N2 has a better prognosis than non-skip N2
[19,20]. This is primarily due to the heterogeneity of
pN2 disease. In our study, patients with pNON2 disease
had better 5-year survival than patients with pN1N2. Al-
though these results are similar to those in the literature,
there have been some publications indicating otherwise
[21]. Legras et al. [22] reported a 5-year survival rate
of 25% in patients with N2 disease. Survival was worse
in pure N2 patients who were also pN1 (5-year over-
all survival rate 21% vs. 34%, HR = 2.09, p < 0.001).
Similarly, Yazgan et al. [23] also reported much better
survival in pure N2 disease compared to pN1N2.

The main limitations of this study are the small pa-
tient group and its retrospective design. Furthermore,
although it was a single-center study, the surgeries were
performed by different surgeons.

In conclusion, based on the findings of this study,
N1 status did not affect survival in N2 patients who un-
derwent pneumonectomy due to NSCLC, whereas GPS
and adjuvant therapy were significant prognostic fac-
tors. Therefore, we believe that assessment with GPS
may be beneficial for patients planned to undergo resec-

tion in order to determine postoperative prognosis.
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ABSTRACT

Background: In this study, a survival analysis was performed of patients who underwent pulmonary
metastasectomy over the past 10 years in our clinic. We aimed to elucidate the factors that significantly affected

overall survival and identify subgroups of patients who may not benefit from pulmonary metastasectomy.

Materials and Methods: We retrospectively reviewed 68 patients with a history of extra-thoracic
malignancy who underwent pulmonary metastasectomy between January 2009 and December 2018.
The overall survival rate was analyzed according to age, sex, histological type of the primary tumor,
metastatic side, surgical approach type, pulmonary resection type, number of nodules resected, disease-

free interval, and nodal status.

Results: The actuarial survival rate after pulmonary metastasectomy was 78% (95% confidence interval
[CI]: 71-84) at 2 years and 48% (95% CI: 41-52) at 5 years. Patients with disease free interval < 12 months
had a far worse survival rate (p = 0.001). Patients with sarcoma had a significantly worse prognosis than
those with epithelial tumors or melanoma (p =0.001). Patients with negative nodal status had a significantly
better prognosis (p = 0.001), while patients with metastatic hilar lymph nodes also had significantly better

survival compared to patients with metastatic mediastinal lymph nodes (N2) (p = 0.001).

Conclusions: Tumor histology is the main determinant of overall survival and prognosis after
pulmonary metastasectomy. The presence of multiple metastases in different unilateral lobes and N2
disease appeared to be the worst prognostic factors. Patients with either of these two significant negative
prognostic factors should be evaluated carefully via a multidisciplinary approach and pulmonary

metastasectomy should be performed only in selected patients.

Keywords: metastasectomy, pulmonary, negative prognostic factors, long term survival
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Introduction

Debate regarding the efficacy of pulmonary metasta-
sectomy (PM) began 35 years ago. A complete PM im-
proves the survival of patients with controlled primary
tumor sites. Removing as little healthy lung tissue as
possible while obtaining clear margins is the main goal
of PM. Although the impact of lymph node dissection
on survival remains unclear, it is recommended to en-
sure correct staging for further oncological treatment.
Histological confirmation of metastasis is necessary to
increase the cure rate [1]. Lung metastases are rarely
symptomatic, where metastases that do cause symp-
toms generally fall outside the criteria for PM, which
are typically based on the opinion of a multidisciplinary
team.

In this study, a survival analysis was performed of
patients who underwent PM over the past 10 years in
our clinic. We aimed to elucidate the factors that signifi-
cantly affected overall survival and identify subgroups
of patients who may not benefit from PM.

Material and Methods

We retrospectively reviewed 117 patients with a history
of extra-thoracic malignancy who underwent complete
curative resection of pulmonary nodules between Janu-
ary 2009 and December 2018. Of these patients, 58%
presented with pulmonary metastases (n = 68), 28%
were newly diagnosed with non-small-cell lung cancer
(secondary primary/metachronous lung cancer; n = 32),
and 14% had benign lesions (n = 17). The study was
approved by the institutional review board (No: 20-35
/9.5.2020) and conducted in accordance with the prin-
ciples of the Declaration of Helsinki.

All patients were evaluated by a multidisciplinary
team, including a surgeon, oncologist, and radio-on-
cologist, and received chemotherapy before PM. Thin-
slice computed tomography (CT) scans were performed
no later than 30 days after surgery and 18F-Fluorodeox-
yglucose positron emission tomography/CT was used to
rule out extrathoracic metastases and assess the degree
of lymph node involvement [2].

All of the patients included in this study had their
primary tumors controlled, no extrapulmonary metas-
tases, and a limited number of pulmonary lesions that
could all be removed; moreover, it was confirmed that
the patients could tolerate resection of all lesions. Pa-

tients with primary lung carcinoma, an unresectable
primary tumor, possible extrathoracic metastasis, pre-
operatively detected pleural carcinomatosis, predicted
incomplete metastasectomy, or benign lesions were ex-
cluded from the study. Moreover, putative clinical prog-
nostic factors, such as the number of metastases, lymph
node involvement, and the disease-free interval (DFI)
were evaluated before surgery, although we did not ex-
clude patients with a short DFI, suspected mediastinal
lymph node metastasis, or high number of metastases
(where these factors were presumed to be relative con-
traindications in some previous studies) [3.4].

The DFI was defined as the time between the treat-
ment of the primary tumor and diagnosis of metastases.
An age analysis was performed by dividing the patients
into three groups: young adults (<35 years), adults (35-
55 years), and seniors (>55 years). The DFI was classi-
fied as <12 months, 12-36 months, or >36 months.

Non-anatomic wedge resection with safe margins
was performed if metastases were located in the lung
periphery; anatomic pulmonary resection were per-
formed if the metastasis was centrally located, there
were multiple lesions in the same segment or lobe, and
a wedge resection was not anatomically feasible to re-
move all metastases. In addition, if a preoperative histo-
logical analysis suggested possible primary lung cancer,
the patient underwent pulmonary anatomic resection
and lymphadenectomy.

The mediastinal lymph nodes were sampled or dis-
sected in all PM patients. The lymph nodes were sam-
pled mostly during the earlier part of our study, and were
dissected during PMs for the last 5 years. The regional
lymph node classification of Mountain and Dresler was
used [5]. Mediastinal lymph node metastases were re-
ferred to as N2 disease, hilar lymph node metastases as
N1 disease, and the absence of lymph node metastasis
as NO disease.

No patient had a germ cell tumor, and primary tu-
mors were classified as one of three histological types:
epithelial tumor, sarcoma, or melanoma. Epithelial
tumors included colorectal carcinoma, head and neck
carcinoma, breast carcinoma, renal cell carcinoma, he-
patocellular carcinoma, prostate carcinoma, and uterine
carcinoma. Sarcomas included soft tissue sarcoma, 0s-
teosarcoma, synovial sarcoma, and uterine leiomyosar-
coma.



All patients were reviewed retrospectively. The
overall survival rate was analyzed according to age, sex,
histological type of the primary tumor, metastatic side
(right vs. left), surgical approach type (video-assisted
thoracic surgery [ VATS] vs. open thoracotomy), pulmo-
nary resection type (wedge vs. anatomical resection),
number of nodules resected (solitary vs. multiple), DFI,
and nodal status (NO-N2).

Statistical Analysis

Survival estimates were calculated with the Kaplan—
Meier method and compared with the log-rank test.
Overall survival was defined as the time between the
first metastasectomy and last follow-up or death. Data
are presented as a mean + standard error of the mean.
IBM SPSS Statistics for Windows software (version
22.0; IBM Corp., Armonk, NY, USA) was used for the
statistical analyses. A p-value < 0.05 was considered
significant.

Results

Sixty-eight patients who underwent complete PM were
included in the study. There were 37 males (54.4%) and
31 females (45.6%). The mean age was 51 years (range:
16-76 years). Young adults comprised 13% of the co-
hort (n = 9), while adults comprised 47% (n = 32) and
seniors 40% (n = 27). Twenty-three patients (34%) had
a DFI of 0—12 months, 38 (56%) had a DFI of 12-36
months, and 7 (10%) had a DFI of =36 months. Eleven
patients had preoperative symptoms (16%); one had he-
moptysis, four had shortness of breath, three had chest
pain, and three had persistent cough. Postoperative
complications were reported in 10 patients (15%; atrial
fibrillation, n = 5; prolonged air leak, n = 3 [all sarcoma
patients], pneumonia, n = 1; and chylothorax, n = 1).
No postoperative deaths were recorded. The mean hos-
pital stay after surgery was 5.2 days (range: 2-28 days).

Metastasectomy was performed by videothoracos-
copy in 29 cases (43%), and by open thoracotomy in 39
cases (57%). In total, 45 (66%) wedge resections and
23 (34%) anatomical pulmonary resections, including
16 (23.5%) lobectomies, 6 (9%) segmentectomies, and
1 (1.5%) pneumonectomy, were performed. In addition
to pulmonary resection, one patient needed a chest wall
resection, and diaphragmatic resection was performed
in another case. Unilateral recurrent PM was performed
in three patients and bilateral consecutive PM was per-
formed in two others. Thirty-three patients (48%) had a
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solitary metastasis, and thirty-five (52%) had multiple
metastases. A solitary metastasis was detected in 48%
of epithelial tumors (n = 25), 46% of sarcomas (n = 6),
and 66% of melanomas (n = 2). The histopathology
report revealed 52 epithelial tumor metastases (76%),
13 sarcoma metastases (19%), and 3 melanoma (5%)
metastases. Epithelial tumor metastases (n = 52) in-
cluded 2 uterine carcinomas (1 endometrium carcinoma
and 1 cervix carcinoma), 2 hepatocellular carcinomas,
30 colorectal carcinomas (23 colon carcinomas and 7
rectal carcinomas), six breast carcinoma, 6 head and
neck carcinomas (3 laryngeal carcinomas, 2 nasopha-
ryngeal carcinomas, and 1 parotid gland tumor), 4 renal
cell carcinomas, and 2 prostate carcinomas. Sarcoma
metastases (n = 13) included five osteosarcomas, one
soft tissue sarcoma, three synovial sarcomas, and four
uterine leiomyosarcomas (Table 1). Mediastinal lymph
node metastases (N2) were detected in 9 cases (13%);
(21%) hilar lymph nodes (N1) were positive in 14 cases,
and 45 patients (66%) had NO disease. Three patients
with sarcoma, 3 patients with colorectal carcinoma, 2
patients with head and neck and 1 patient with uterine
carcinoma metastases had N2 disease.

Table 1. Patient characteristics.

Variables Numbz:rr1 =06f 8p)atlen‘[s Pe(r(;;e;nt
Male 37 54.4%
Female 31 45.6%
Young adults 9 13%
Adults 32 47%
Seniors 27 40%
DFI <12 months 23 34%
DFI 12-36 months 38 56%
DFI >36 moths 7 10%
VATS 29 43%
Thoracotomy 39 57%
Wedge resecion 45 66%
Anatomical resection 23 34%
N2 disease 9 13%
N1 disease 14 21%
NO 45 66%
Solitary metastasis 33 48%
Multiple metastases 35 52%
Epithelial tumors 52 76%
Sarcoma 13 19%
Melanoma 3 5%

Abbrev.: DFI; disease-free interval
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Table 2. Patients survival rates according to analyzed
variables.

2-year  5-year

Variable survival survival p

rate (%) rate (%)
Male 75+4%  32+2% 0.001
Female 92+3%  68+3%
Young adults 100%  65+3%
Adults 80£3% 52+2% 0.349
Seniors 56:2%  38+2%
DFI <12 months 42+2%  10£2%
DFI 12-36 months 92+2% 64+£2% 0.001
DFI >36 moths 100%  86+2%
VATS 75+5% 38+2% 0.653
Thoracotomy 75+3%  58+2%
Wedge resection 82+3% 70+2% 0.007
Anatomical resection 82+2% 38+2%
N2 disease 0% 0%
N1 disease 38+2% 0% 0.001
NO 100%  72+5%
Solitary metastasis 68+2% 50+5% 0.826
Multiple metastases 84+2% 50+3%
Nare st s G
Multiple metastases in 0.027
different unilateral lobes 882% 0%
Epithelial Tumors 82+5% 52+3%
Sarcoma 82+3% 38+2% 0.001
Melanoma 65+5% 60+2%

Abbrev.: DFI; disease-free interval

After a mean follow-up of 39.65 + 12.3 months, 33
patients (48.5%) had died. The mean survival time after
PM was 61 + 5.5 months. The actuarial survival rate after
PM was 78% at 2 years and 48% at 5 years. The 2- and
5-year actuarial survival rates according to age, sex, DFI,
nodal status, histology, number of metastases, surgery
type, surgical approach, and metastasis side are shown in
Table 2. Overall, patients with sarcoma had a significantly
worse prognosis than those with epithelial tumors or mel-
anoma (p = 0.001). Patients with breast carcinoma in the
epithelial tumor group had a better prognosis (p =0.001).
Patients with DFI < 12 months had a far worse survival
rate (p = 0.001). Female patients had significantly better
overall survival compared to male patients (p = 0.038).
NO patients had a significantly better prognosis compared
to N1 and N2 patients (p = 0.001), while N1 patients had

significantly better survival compared to N2 patients (p =
0.001). Lastly, we performed a subgroup analysis, divid-
ing the patients with multiple metastases into “multiple
metastases within the same lobe” and “multiple metas-
tases in different lobes™ groups: the former group had a
significantly better 5-year overall survival compared to
the latter group (67.7 = 7.6 vs. 37 £ 3.3 months; 63%
vs. 0%, p = 0.027). Age, number of metastases, surgery
type, metastasis side, and surgical approach did not affect
long-term survival.

Discussion

The lung is the one of the most common sites of metasta-
ses, and PM is widely considered an effective treatment
for patients with oligometastases, which is characterized
by limited systemic tumor metastasis [6]. The main ob-
jectives of PM are to confirm the metastatic nature of the
disease and increase survival. In addition, a personalized
approach to treatment has redefined the role of PM, as
a method for obtaining metastatic samples to identify
changes in biomarkers or resistance patterns, so that on-
cological treatment can improve patient outcomes [7].

Complete PM refers to the removal of all detectable
metastases with a negative margin, although the evolu-
tion of millimetric lung metastases left behind is also in-
teresting [8]. Pulmonary metastases occur when primary
cancer cells detach after local growth, migrate through
the systemic circulation, and lodge in the lungs. They
receive their blood supply from the pulmonary arteries
(84%) or bronchial arteries (16%) [9]. Thin-slice multi-
detector row CT scanning, which we routinely perform
before PM, can be used to evaluate the lungs in 1-mm
sections within 5 seconds, for a detection sensitivity
comparable to intraoperative bimanual palpation during
thoracotomy [10]; however, its sensitivity for proven
pulmonary metastases is only approximately 80% [11].
Even though impalpable or undetected metastases can-
not be removed, that does not mean that they do not
exist. Even if we assume that the patient has undergone
a complete PM, there may be still some viable millimet-
ric metastases. Moreover, circulating tumor cells, which
are presumed to be dormant before implantation and be-
come active after implantation, have been detected by
reverse transcription-polymerase chain reaction and im-
munocytochemical methods [12,13]. Thus, “complete”
might only be a relative term for metastasectomy pro-
cedures. Many retrospective studies have reported that
PM increased survival [14,15]. In our study, we aimed



to identify factors that significantly influence the overall
survival of patients after PM based on our 10-year clini-
cal experience.

The overall 5-year survival rate after PM ranges from
30% to 40% [16,17]. However, the 5-year survival rate
was higher, at 48%, in our study. Several negative prog-
nostic factors are known to be responsible for the large
difference in survival rate among populations of patients
undergoing PM. Prognostic factors for poor survival in-
clude a short DFI, multiple lung metastases, and thoracic
mediastinal/hilar lymph node involvement [18].

A shorter DFI is associated with a poorer prognosis in
patients with a history of malignancy [18]. In our study,
patients with a short DFI (<12 months) had a significantly
lower 5-year overall survival rate (9%, 23.6 + 3.8 months)
compared to the other patients, as expected (p = 0.001).

Although there seems to be a consensus that a soli-
tary pulmonary metastasis is a better prognostic factor
for 5-year overall survival than multiple metastases; we
did not detect any difference between the solitary and
multiple metastasis groups in our study [19,20]. Thus,
the presence of “multiple metastases” did not appear to
be an important variable, whereas the presence of “me-
tastases in different lobes” was a significant negative
prognostic factor. However, we did not spot any related
similar results on this matter in literature; but we know
that different lung segments have their own unique lym-
phatic drainage pathways to the mediastinal nodes so
we can speculate that separate metastases in different
lobes may induce greater lymph node metastasis which
eventually reduces survival [2,21].

The reported rate of nodal involvement ranges from
12% to 32%; the 5-year survival of PM patients is high-
est when there is no lymph node invasion, and poor-
est when there is lymph node invasion [22,23]. Ercan
et al. [22] reported a rate of lymph node involvement
of 28.6% in metastatic lung carcinoma, with poor sur-
vival observed in patients with lymph node metastases.
Pfannschmidt et al. [23] detected lymph node metasta-
ses in 29% of patients; the 3-year survival rate for pa-
tients with negative lymph node status was 69%, com-
pared to 38% in the presence of lymph node metastasis.
In our study, the rate of nodal involvement was 34%,
and the 5-year survival rate of the NO patients (69%)
was significantly better than that of the N1 (9%) and
N2 (0%) patients (p = 0.001). All of our patients with
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N2 disease (n = 9) died within 1 year after PM. Further-
more, the N1 patients had a significantly better survival
rate than the N2 patients (p = 0.001). A more obvious
difference was seen between the 2-year survival rates
of the N1 and N2 subgroups (37% vs. 0%). Thus, N1
and N2 should not be considered together in terms of
prognosis, although we found no study that emphasized
the prognostic superiority of N1 over N2.

The histology and genotype of the primary tumor are
among the most important factors in prognosis and sur-
vival after PM. The mechanism of metastasis varies de-
pending on the histological type of the tumor: colorec-
tal metastases have a high rate of pleural invasion, and
of interstitial and aerogenous spread of floating cancer
cells, which are in turn associated with a high rate of
local recurrence [24]. Melanoma does not show pleural
invasion, but is associated with a higher probability of
perivascular growth and an increased incidence of lym-
phangitic spread [25]. Compared to other tumors, our
patients with pulmonary metastatic sarcoma (38%) had
the lowest overall survival following PM (p = 0.001),
as expected because sarcomas are fast-growing tumors
Most studies
have reported that patients with sarcoma have a worse

with relatively short doubling-times).

prognosis compared to those with other malignancies,
with 5-year survival rates after PM reported at 25-40%
[26,27]. Regarding our patients with epithelial tumors,
the breast cancer patients had a significantly higher
overall survival (90%) than all other epithelial tumor
subgroups. This also explained why females had a sig-
nificantly better survival rate than males. However, this
finding was not consistent with the literature; Staren et
al. reported a 5-year survival rate of 36%, while Tanaka
et al. reported a rate of 30% for breast cancer patients
after PM [28,29]. Unexpectedly, patients with head and
neck carcinoma had the second highest survival rate
(67%) among the epithelial tumor subgroups; previous
studies reported 5-year survival rates of up to 40% [30].
Surprisingly, we observed high overall survival in pa-
tients with melanoma (n = 3, 67.3 + 34 months; 64%)
compared to the previously reported rate (27%) [31].
However, the limited number of cases with melanoma
prevented us from establishing any firm hypothesis.

If a tumor is aggressive and has a short doubling
time, tumor debris may transition to full-grown me-
tastasis, thus leading to a poor prognosis (as typically
observed in patients with sarcoma). Aggressive tumors
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are likely to be associated with multiple metastases,
short DFI, or nodal metastases and, consequently, poor
survival. The prognosis is favorable for less aggressive
tumors with a moderate doubling time.

The main limitations of this study are the small pa-
tient group and its single-center retrospective design.
Moreover, the carcinoembryonic antigen level, which is
a putative negative prognostic factor, was not analyzed,
and genotype analysis was not performed. Moreover, no
patient had a germ cell tumor, and only a small num-
ber of patients had melanoma; thus, the patient group
showed a relative lack of diversity.

In conclusion, tumor histology is the main determi-
nant of overall survival and prognosis after PM. In our
study, significant negative prognostic factors included
multiple metastases in different unilateral lobes, a short
DFI (< 12 months), both mediastinal and hilar lymph
node involvement, and sarcoma metastasis. The pres-
ence of multiple metastases in different unilateral lobes
and N2 disease appeared to be the worst prognostic fac-
tors. Thus, preoperatively, patients with either of these
two significant negative prognostic factors should be
evaluated carefully via a multidisciplinary approach,
and PM should be performed only in selected patients.
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ABSTRACT

Background: Abramson technique is a worldwide technique used for minimally invasive treatment
of pectus carinatum. We have performed this surgery since 2012. This article presents our experience

about Abramson surgery.

Materials and Methods: Between June 2012 and December 2019 64 patients with pectus carinatum

underwent minimally invasive surgery.

Results: Mean age of the patients were 14.4 years (range 8-25 years). 47 were male, 17 were female. All
patients referred to our clinic with cosmetic complaints. 14 (21.8%) patients also had clinical symptoms
in preoperative period. Mean duration of operation was 61 minutes. Mean blood loss was 30 ml and
death wasn’t seen in any patient. Complication was seen in 15 (10.7%) patients in postoperative period.
Splitting of cables was seen in 7 (10.9%) patients as the most common complication in the long term
follow-up. Duration of hospitalization ranged from 3 to 15 days (average 5.1 + 2.9 days). Reoperation

was performed in 17 (26.5%) patients.

Conclusions: Minimally invasive surgery is successful for the treatment of pectus carinatum.
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Introduction

Pectus carinatum (PC) is the second most common mor-
phological disorder of the chest wall [1]. PC is generally
noticed in childhood, but becomes more severe during pu-
berty. There are two types of PC. The chondrogladiolar type
presents with protrusion of the gladiolus and inferior costal
cartilages along the most prominent area of the sternum;
kinetic, orthotic and surgical treatments are available [2].
The first surgical technique was reported by Mark Ravitch
in 1952. However, this technique involves both resection of
cartilaginous rib regions and sternal osteotomy. Postopera-
tive scarring is extensive, despite the basic aim of aesthetic
improvement [2]. Nuss developed minimally invasive sur-
gery for patients with pectus excavatum. The widespread
acceptance of this technique encouraged minimally invasive
repair of PC, initially introduced by Abramson in 2005 [3 4].
In this approach, the chest wall is not opened. A metal bar
of defined composition is used to depress the sternum to an
appropriate position, in accordance with the Nuss method.
Importantly, this approach is effective [4].

Here, we describe the clinical features and outcomes
of 64 patients treated with the Abramson technique
from 2012 to 2019.

Materials and Methods

Sixty-four patients (47 male patients, 17 female pa-
tients; mean age, 14.4 years [range, §-25 years]) under-
went Abramson surgery in our Thoracic Surgery Clinic
between June 2012 and December 2019. Their data
were retrospectively analysed in this study. Written in-
formed consent was obtained from all adult patients and
the parents of young patients. Our institutional ethics
committee approved the study (No: 19/2020).

All patients were referred to our clinic because of cos-
metic complaints. Fourteen (21.8%) patients exhibited
preoperative clinical symptoms: 11 (17.1%) had chest pain
and three (4.6%) had dyspnea on exertion. Six (9.2%) pa-
tients had comorbidities. Three had asthma, two had atrial
septal defects, and one had scoliosis (Table 1).

All patients exhibited chondrogladiolar deformities,
which were symmetric in 20 patients and asymmetric
in 44. Sternal compression tests were performed and
sternal flexibility was checked while patients stood with
their backs to a wall.

Patients were hospitalized 1 day preoperatively; a
complete blood count, a chest X-ray, and routine bio-
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chemical tests were performed before surgery. All pa-
tients underwent computed tomography, as well as pre-
operative cardiac and pulmonary tests.

Surgical technique

The chest was measured preoperatively and appropriately
sized bars were chosen. Surgery was performed with all
patients under general anesthesia. All operations were per-
formed by the same surgical team. The bars reached both
midaxillary lines and were compatible with the chest wall.
Three-centimeter-long incisions were created on both sides
of the chest wall in the midaxillary line, at the level of the
highest sternal protrusion evident in the supine position. A
Kelly clamp (an introducer) was used to enter the chest wall.
The introducer was inserted horizontally over the sternum
to reach the contralateral side of the chest wall. A submus-
cular tunnel was created in the region over the highest ster-
nal protrusion. One bar and two stabilizers were placed in
accordance with the method described by Abramson. The
bars were made of surgical steel, they were 13 mm wide and
2 mm thick (Hipokrat, Izmir, Turkey). The bars extended
from the right side of the chest wall, with the concavities
facing anteriorly. They were confined to the tunnel formed
in the submuscular area. As the tip of a bar emerged from the
presternal tunnel, it was directed to the left side of the chest
wall. Two adjacent ribs lying under the midaxillary line inci-
sion were rotated through 90° and sternal cables were then
placed (Pioneer Surgical, Marquette, MI, USA). The cables
were passed through the holes of the stabilizers. The bars
were thus bilaterally applied to the chest wall as shown in
Figure 1 and 2 [5-6]. We didn’t bend the pectus bar after put-
ting it through stabilizers while performing Nuss procedure,
because in some cases we encountered with bending of the

bar in the medial aspect during bar removal.

Table 1. Clinical data of the pectus carinatum patients
before surgery.

Characters n (%)
Gender 64
Male 47
Female 17
Age 14.4+7 .8 years (8-25 years)
With clinical symptoms 14 (21.8%)
Chest pain 11 (17.1%)
Dyspnea on effort 3 (4.6%)
Comorbidity 6 (9.2%)
Asthma 3
Atrial septal defect 2
Scoliosis 1
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Figure 1. Preoperative (a), postoperative (b) view of a 11

year-old male patient with asymmetric pectus carinatum.

Figure 2. Preoperative posteroanterior (a), right lateral (b),

left lateral (c), postoperative (d) view of a 14 year-old male

patient with asymmetric pectus carinatum.
Results

Bar length ranged from 11 to 40.6 cm and stabilizers
were placed on both bar ends. The mean operation dura-
tion was 61 minutes. The mean blood loss was 30 mL.
A chest radiograph was obtained for each patient in the
early postoperative period. Systemic analgesia and anti-
biotics were prescribed.

All patients achieved their desired aesthetic out-
comes. The duration of hospitalization ranged from 3 to
15 days (mean: 5.1 £ 2.9 days). Patients were advised to

return to normal activities in 2-3 weeks.

Complications developed in 15 (10.7%) patients
(Table 2). Early complications included pneumothorax
(n =3), wound infection (n = 2), and hematoma (n = 1).
Cable splitting was the most common long-term com-
plication; it developed in seven (10.9%) patients. Other
long-term complications included allergy-induced bar
exposure (n = 3), bar dislocation (n = 3), and costal
fracture (n = 1). Recurrences developed in two (3.1%)
patients. Re-operations were required in 17 (26.5%)
patients (Table 3); split cables were repaired in seven
(10.9%) patients, while dislocated bars were replaced in
three (4.6%). Bars were replaced in two (3.1%) patients
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with recurrent disorder. The bar was removed because
of dyspnea in one (1.5%) patient; the bar was replaced

first operation. The last Abramson operation was per-
formed in December 2019. Bars were removed from
93.7% of patients. The mean follow-up time after re-
moval was 37.4 months in 60 patients, with one bar per
patient. All results were satisfactory after bar removal.

Characters n (%)

Blood loss during surgery 30

Death 0

Splitting of cables 7(10.9%

3(4.6%)

Pneumothorax

Recurrence 2(3.1%)

Hematoma 1(1.5%)

Follow-up period in pa-

tients with removed bars ° . ot

Characters n (%)

Repair of splitted wires 7(10.9%)

Replacement of the bar for recurrence 2(3.1%)

Pulling off the bar 1(1.5%)

Nuss for overcorrection 2(3%)



Discussion

PC is a deformity caused by abnormal growth of cartilag-
inous rib regions. Chondrogladiolar type patients exhibit
protruding upper sternum. Chondromanubrial type type
patients exhibit protrusion of the entire sternum. Ravitch
developed the classical surgical technique in 1952 and it
was used worldwide for decades [7]. Sternal osteotomy
and resection of costal cartilages is performed in some
patients, while other patients require sternal and subper-
ichondrial resection, or sternal osteotomy and subperi-
chondrial resection of deformed cartilage. However, the
classical surgical technique is very invasive and painful,
scarring is extensive and aesthetic issues occur. Surgery
is lengthy, as is postoperative hospitalization. The re-
currence rates are higher than those of patients treated
using the Abramson technique. Notably, the Abramson
technique is less invasive and incisions are small. Ster-
nal osteotomy and resection are not required [5]. The
chondromanubrial type chest wall is overly rigid to al-
low bar placement and open surgery is indicated. How-
ever, chondrogladiolar type PC can be treated using the
Abramson technique. Abramson et al. reported that, it is
preferable to operate during puberty. However, the pro-
cedure can be performed at any age. In the present study,
we did not consider age when treating our patients. The
youngest patient was 8 years of age, while the oldest was
25 years of age. We performed a preoperative sternum
compression test. Each patient stood with their back to
a wall and received manual compression of the sternum.
If this compression temporarily corrected the deformity,
surgery was scheduled [4].

All patients exhibited chondrogladiolar type deformi-
ties. Those with chondromanubrial type deformities were
excluded as their chest wall rigidity did not allow prest-
ernal bar insertion. Patients with asymmetry were treated
by application of compressive pressure to the sternum
and this transferred the protruding chondrosternal junc-
tions to the vertebrae [8]. The chest wall must be flexible
if this minimally invasive technique is used i.e. patient
age is important. Yuksel et al. reported that, 12-18 years
of age was optimal because the chest wall is more flexible
in puberty. In our present study, 10 patients were 18-25
years of age. The sternum compression test and surgical
results were successful in these patients [4].

Non-surgical methods are also available. Bracing is
the most common, non-surgical, external compression
method. Surgical methods may be preferred if braces
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do not provide conformity. Lee et al. reported that pain,
discomfort, and distress led to poor conformity [9]. We
surgically treated patients who were not indicated for
bracing and for whom bracing was unsuccessful.

The most common, early postoperative complica-
tions were pneumothorax and allergy-induced bar ex-
posure. All instances of pneumothorax resolved spon-
taneously and there was no need for tube thoracostomy.
Yuksel et al. and Ozkaya et al. also reported that pneu-
mothorax was the most common, early postoperative
complication [8,10,11]. Abramson et al. reported bar
allergies in 2% and 4% of patients in two different se-
ries [11]. Implant removal was not required for those
patients, as they responded to medical treatment. Yuksel
et al. reported bar allergy in five of 172 patients [8]. In
this study the bar allergy rate was 4.6% and surgical
revision was performed for these patients.

Abramson et al. and Yuksel et al. attached stabilizers
to the tips of the bars and placed screws within holes
in the tips. These bars were then bilaterally secured us-
ing four cables [11-12]. Here, we used bar and stabi-
lizer system, as well as four sternal cables, to supply
the rigidity of the chest wall. Lee et al. reported that
the cables split in all of their patients [9]. In our study,
the cables split in seven (10.9%) patients, which consti-
tuted the most common, late follow-up complication;
we repaired the split cables. Yuksel et al. reported cable
breakdown in six of 172 patients [8]. Because the re-
operation rate was high, we preferred to avoid excessive
cable tightening during surgery.

Our hypothesis is that, ratio of cable breakdown can
be decreased with refrainment from tightening the ca-
bles so much during surgery. Furthermore, a preopera-
tive skin test for bar allergy should be routine, to reduce
the need for re-operations caused by bar allergy. In the
2005 study by Abramson et al. (40 patients), the most
common complication was adherence of skin to the bar
in the first eight patients because of subcutaneous place-
ment. Subpectoral bar placement eliminated this com-
plication [2].

We prefer to maintain the bar on the chest wall for 3
years. An early bar removal may increase the possibility
of recurrence. Yuksel et al. also preferred to maintain
the bar in place for at least 2 years [11]. In our study,
bars were removed from 15 patients after a mean dura-
tion of 23.5 + 6.4 months (range, 19-27 months). Oz-
kaya et al. reported bar removal from 44 of 101 patients
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after a median of 24.8 + 4.5 months [10].We removed
bars early from nine adults because of poor bar com-
pliance caused by chest wall rigidity. Sliding bars were
removed early from four patients. Furthermore, pectus
excavatum developed in two patients from whom bars
were removed early.

The limitations of this study included its single-cen-
tre design and lack of a control group.

In conclusion, the Abramson technique is a rapid and
simple treatment of chondromanubrial type PC. The in-
cisions are small, surgery is brief, blood loss is minimal,
hospitalization time is short, and pain is minimal. The
technique should be preferred to open surgery, because
of minimal complications and better cosmetic results.
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ABSTRACT

Background: Complete surgical resection has been the gold standard in the treatment of lung cancer.
Intrapericardial approach may be required to resect the advanced stage tumors completely. This study aims

to compare the morbidity and mortality rates of intrapericardial and standard pneumonectomies.

Materials and Methods: The records of patients operated on due to non-small cell cancer between the
years 2001 and 2008 were evaluated retrospectively. The data including age, sex, respiratory function tests,
tumor site, cell type, stage, resection type, complications, mortality and survival rates were recorded. The

morbidity, mortality and survival rates of intrapericardial and standard penumonectomies were compared.

Results: The study included 126 cases with pneumonectomy (90 standard, 36 intrapericardial) with mean
age of 56.6 + 8.42 years. Major morbidity rates of intrapericardial and standard groups were 30.6% and
21.1% respectively, and the difference was not significant (p = 0.233). Mortality rates of intrapericardial
and standard groups were 8.3% and 8.9% respectively, and the difference was not significant (p = 0.533).
The mean survival of all patients was 24.13 + 3.13 months. The survival rate was significantly in the

intrapericardial group compared to standard group (23 months vs 32 months, p = 0.03).

Conclusions: Intrapericardial approach is a safe method in the treatment of locally advanced lung cancer
without increasing morbidity or mortality.
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Introduction

Despite developing technology and struggle lung cancer
has kept still its rank as one of the deadliest cancers [1].
The stage of the disease and the physical characteristics
of the patient determine the strategy of the treatment. A
complete surgical resection is superior to both chemo-
therapy and radiotherapy. Inoperability has decreased
to acceptable rates by the improvements in staging and
imaging modalities.

The surgical dissection especially is difficult in cen-
trally located tumors, tumors invading pulmonary artery
or veins, in the presence of lymph nodes attacking the
hilar structures, hilar fibrosis or previous dissections.
Opening the pericardium may usually be necessary in
these situations to control the hilar vessels [2,3]. It also
helps to access the proximal pulmonary artery and supe-
rior vena cava (SVC) when the centrally located tumor
invade the pericardium.

The aim of the current study is to analyze the mor-
bidity and mortality in patients who underwent pneu-
monectomy between 2001 and 2008 due to non-small
cell lung cancer (NSCLC) by comparing the results of
patients with standard pneumonectomy to pneumonec-
tomy performed through the intrapericardial approach.

Material and Methods

The medical records of all patients with resections due
to non-small cell lung cancer between 2001 and 2008
were evaluated retrospectively. The age, sex, pulmo-
nary function tests (vital capacity and forced expiratory
volume in the first second), location, histopathology and
stage of the tumor, type of resection, morbidity, mortal-
ity, and survival of the cases were noted. Patients with
incomplete resections, completion pneumonectomies,
N2 disease detected by mediastinoscopy and cases with
incomplete data were excluded from the study.

A thorough physical examination, routine biochemi-
cal tests, pulmonary function tests, arterial blood gas
analysis, and fiberoptic bronchoscopic examination
were performed in all cases. Computed thoracic tomog-
raphy (CT) was performed in all cases to better localize
the tumor and evaluate the mediastinal lymph nodes.
The histopathological diagnosis was reached by either
transbronchial or trans-thoracic needle biopsy. A posi-
tron emission tomography (PET/CT) was performed
to exclude a distant metastasis and detect mediastinal
Iymph node invasion since 2003. In centrally located
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tumors and patients with tumors over 3 cm a cranial
magnetic resonance imaging (MRI) was performed.

Before surgery, all patients underwent pulmonary
function tests to calculate the FEV1 and a perfusion
scintigraphy was performed in patients with FEV1 less
than 800 mL. A pO2 over 60 mmHg and pCO?2 less than
45 mmHg were the limits of arterial blood gas analysis
for performing the surgical resection. Patients with a
history of heart disease, active chest pain, dysrhythmia,
or age over 70 were referred to a cardiologist assess the
cardiac risk. The cardiac risk was assesed by the con-
sultant cardiologists according to the ACC/AHA 2007
Guidelines on Perioperative Cardiovascular Evaluation
and Care for Noncardiac Surgery. To detect the situa-
tion of the mediastinal lymph node standard or extended
mediastinoscopy was performed in all cases. Patients
with N2 disease were referred to oncology for neoad-
juvant therapy, and with N3 disease for definitive che-
motherapy. The pathology reports were examined, and
patients were re-staged according to 8th TNM staging
system reported by the international association of the
study of lung cancer (IASLC) [4].

Standard posterolateral thoracotomy was performed
in all cases after rigid bronchoscopy and double lumen
endotracheal intubation under general anesthesia. Pul-
monary vessels were stapled in the standard group while
they were sutured with non-absorbable sutures in the in-
trapericardial group. Bronchi were closed with stapler in
all cases. A prolene mesh was used when necessary to
restore the pericardial defects. The opening of the peri-
cardium was not routine. However, in cases where either
pulmonary veins or artery was invaded intrapericardially,
or presence of invasion of the superior vena cava or atri-
um then the pericardium was opened. Furthermore, when
the hilar dissection was not possible due to fibrotic lymph
nodes or dense adhesion the pericardium was opened.
Chest wall resection was added to the planned procedure
in cases with tumors invading the chest wall.

After the operation, all cases were monitored in the
intensive care unit for at least 24 hours and patient-con-
trolled analgesia was provided. Patients were seen at the
outpatient unit after discharge every 3 months for the
first 2 years and every 6 months then on to detect any
possible recurrences. All minor and major complica-
tions were noted. Arrhythmias of any kind that deterio-
rated the general condition of the patient and required
medical treatment were accepted as major complication.



Exitus in the first 30 days and 90 days was accepted
early and late mortality rates, respectively. Survival data
were provided from either outpatient records or phone
calls to the patients or their relatives. The study was ap-
proved by the institutional review board (No: 2020-31)
and was conducted in accordance with the principles of
the Declaration of Helsinki.

Statistical Analysis

Categorical variables were depicted as percentages and
frequencies while continuous variables as means and
standard deviation. Chi square test was used to compare
the categorical data and Student’s t-test was for compar-
ing the means of the groups. To calculate the survival
Kaplan-Meier survival analysis and for comparing the
groups log-rank test were performed. Because the sta-
tistical calculations were based on the data of all cases
included in the study period, the power analysis was not
performed. IBM SPSS (version 15.0, SPSS Inc. Chica-
g0, Illinois, United States) was used to perform all calcu-
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lations and p < 0.05 was accepted as statistical analysis.
Results

During the study period a total of 393 patients under-
went pulmonary resection, and 126 out of these were
pneumonectomy. The remaining cases were lobectomy
(201), segmentectomy (18), completion pneumonec-
tomy (6), incomplete resection (12), N2 or N3 patients
(57), and lost follow-up (23) and not included in the sta-
tistical analyses. Out of 126 pneumonectomy cases 36
were performed through the intrapericardial approach.
This group was compared to remaining 90 cases with
standard pneumonectomy with respect to morbidity,
mortality, and survival.

Forty-two of the cases were male and the mean age of
all cases was 56.6 + 8.42 (Table 1). The rate of patients
with neoadjuvant therapy was higher in the intrapericar-
dial group but the difference did not reach statistical sig-
nificance. Moreover, the tumor stage was more advanced
in the intrapericardial group than the standard group.

Standard pneumonectomy

(n=90)

Intrapericardial pneumonectomy

M: 81 (90%)

Sex (Male, Female) F: 9 (10%)

(n=36) P
M: 32 (%88)
F: 4 (%12) U0

FEV1 (L) 1.97+£0.75

1.89+0.53 0.530

Neoadjuvant Therapy 5(5.5%)

Stage II: 34 (38%)
TNM Stage Stage Illa: 50 (57%)
Stage IlIb: 6 (5%)

6 (16%)

Stage II: 4 (12%)
Stage IIla: 30 (82%) 0.020
Stage [IIb: 2 (6%)

Abbrev.: SPV; superior pulmonary vein, IPV; inferior pulmonary vein, PA; pulmonary artery, SVC; superior vena cava, SCC; Squamous
Cell Carcinoma
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Table 2. The disribution of the complications.

Standard pneumonectomy Intrapericardial pneumonectomy

n=19 (21.1%) n=11 (30.6%) P
Arrythmia 23 (26%) 11 (31%) 0.650
Bronchopleural fistula 11 (12%) 6 (16%) 0.520
Hemorrhage 5 (6%) 2 (5%) 0.640
Pneumonia 6 (7%) 3 (8%) 0.710
Hoarseness 2 (2%) 1 (3%) 0.630
Empyema 4 (4%) 1 (3%) 0.550
Pulmonary emboli 1 (1%) 1 (3%) 0.490
Vena cava superior thrombus - 1 (3%) -
Cerebral emboli - 1 (3%) -
Myocardial infarction 2 (2%) - -

Arrythmias were the most frequent symptom in
both groups whereas bronchopleural fistula was the
most mortal complication (Table 2). Major morbidity
rate was calculated in the intrapericardial group and the
standard group 30.6% (11 cases) and 21.1% (19 cases),
respectively, but the difference did not reach statistical
significance (p = 0.263). The treatment of arrythmias
was provided by the consultant cardiologist of the hos-
pital. A total of seven cases developed postoeprative
hemorhage and all required thoracotomy to control the
source of bleeding. The most demanding complication
was bronchopleural fistula experienced in 17 cases. The
initial intervention was tube thoracostomy and appro-
priate antibiotics in all cases. The fistula was minor and
responded to the teratment in seven cases. Two out of 10
remaining cases underwent omentoplasty in the early
postoperative period. Thoracostoma was performed in
the remaining eight cases. After serial debridment of
the cavity omentoplasty was added in the cases. Two
cases were not eligible for omentoplasty and followed
at outpatient debriment and wound dfessing. In cases
with pneumonia apropriate antibiotics were given and
pulmonary physiotherapy was also added. Mechanical
ventilation was added to the treatment when the patient
developed respiratory failure.

Three cases (8.3%) in the intrapericardial group died
during the first month of operation. One of the two cases
who had right pneumonectomy and partial vena cava
superior resection died from thrombus development in
the SVC, and the other died from cerebral emboli. The
last patient with left pneumonectomy in this group died
from pulmonary embolism. In the standard group the
rate mortality in the first 30 days was 8.9% (8 cases).

29

Six cases died from pneumonia and respiratory failure
because of bronchopleural fistula development and the
remaining 2 died from myocardial infarction. The dif-
ference between the mortality rates of the groups was
not statistically significant (p = 0.533). Univariate anal-
ysis showed that right pneumonectomy affected both
morbidity and mortality when compared to left pneu-
monectomy (p = 0.002).

The mean survival of all cases was 24.13 + 3.13
months (Figure 1). Intrapericardial and standard
groups had 23 + 6.37 months and 32 + 5.53 months of
mean sur-vival times, respectively, and the difference
was found statistically significant (p = 0.030). In
survival analysis age (over 60, 21 months vs younger
60, 37 months) and advanced tumor stage (stage 3, 22
months vs stage 2, 39 months) were found to
significantly affect the survival adversely (p = 0.001).

overall survival
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Figure 1. Overall survival of all patients



Discussion

Complete resection is sine qua non in the treatment of
lung cancer surgery. To reach this goal extended resec-
tions are required when necessary [5,6]. These extend-
ed resections carry more morbidity and mortality when
compared to standard procedures [7.8]. Hilar dissec-
tion is especially difficult in the presence of centrally
located tumors invading pulmonary artery or veins, at-
tacked and fixed lymph nodes preventing the vascular
dissection, and previous hilar dissection. These situa-
tions require intrapericardial approach to control the
vascular structures to make complete resection possible
[9]. Allison reported that intrapericardial approach was
especially safer and faster in the treatment of tumors
invading the pericardium in 1946 [10]. Later, in 1948
Brock reported intrapericardial approach (Block dissec-
tion pneumonectomy) as more curative operation [11].

In this series the most frequent indication for open-
ing the pericardium was the invasion of the pulmonary
veins like many series in the literature [9,12,13]. In con-
trast, Dartavelle et al. reported on 30 cases of T4 tumors
invading the superior vena cava [14]. In the recent de-
cades some advanced staging techniques, transesopha-
geal echocardiography (TEE), and videopericardioscopy
(VPC), have been used to better delineate the intraperi-
cardial invasion and to prevent futile thoracotomies and
incomplete resections [15-17]. During the study period
TEE was unavailable and videoperioscopy was rarely
performed. The superior vena cava invasion ranked the
5th place and a graft was used to restore the continuity.

The morbidity and mortality rates of pneumonecto-
mies performed due to lung cancer has been reported as
low as 24% to 59% and from 3% to 12% respectively
[7,18,19]. Although right pneumonectomies have high-
er morbidity and mortality rates it was rarely reported
that intrapericardial pneumonectomies carried higher
rates compered to standard approach. Intrapericardial
pneumonectomies had acceptable morbidity and mor-
tality rates despite of higher supraventricular arrythmia
rates. Krowka et al reported that the reason for post-
operative arrythmias were pericardial irritation, intra-
pericardial ligation of the pulmonary vessels, extended
resections, longer operation time, and atrial injury [20].
In a large series with 259 cases Foroulis et al reported
that right pneumonectomy over left and intrapin this
serieericardial pneumonectomy over standard pneumo-
nectomy had higher arrhythmia risk [21]. The overall
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morbidity rate in this series was around 24% and was
at the lower edge of the literature. The possible reason
could be the definition and classification of the compli-
cations were not uniform. Whereas the overall mortality
of the study was 8.7% and was close to the upper limit
of the study. The advanced tumor stage and high rate of
right pneumonectomy could explain the relatively high
rate of mortality.

The most challenging complication after pneumo-
nectomy is the development of bronchopleural fistula.
The risk of BPF has been reported between 2.1% and
8%, and intrapericardial ligation of the vessels did not
increase the risk [22]. In this study the rate of BPF was
higher than the literature, and, the risk was found higher
in the intrapericardial group besides. Existence of more
advanced tumor stage and higher number of right pneu-
monectomy in this group might explain this discrepan-
cy. Furthermore the study was performed in a teaching
hospital. The operations were performed by various sur-
geons and fellows with different experiences.

Pricopi et al reported on that the right side, advanced
age, and advanced tumor stage increased the mortal-
ity whereas the extent of the resection did not change
it in a series with 2064 cases [19]. Similarly, Park et al
pointed out that pneumonectomy had higher mortality
rates when compared to lesser resections, but he also
reported that intrapericardial approach did not affect the
mortality rate significantly [23].

The five-year survival of non-small cell lung can-
cer was reported between 21% and 31% in the literature
[24,25]. In a series consisting of 55 pneumonectomies
with stage IIIA overall survival was found 29%, and in-
terestingly 42% of the group had 20% five-year survival
rate despite of N2 metastases [26]. Riquet et al reported
on 32% five-year survival rate in a large series consist-
ing of 1466 patients of whom 342 had extended pneu-
monectomy [27]. In that study advanced age, advanced
tumor stage, extended pneumonectomy, and adenocar-
cinoma adversely affected the survival, but right pneu-
monectomy did not affect the survival when compared
to left side. In the current study the five-year survival
rate was found 21%. The possible reason for this rela-
tively low survival rate could be higher number stage
IIT cases than stage II. Similarly, advanced age and
advanced tumor stage adversely affected the survival.
The reason for lower survival rate in the intrapericardial
group could be higher tumor stage in the group.
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Limitations of the study

The retrospective nature of the study, limited number of
patients, insufficient number of cases representing the
subgroups, and inhomogeneity of the groups with re-
spect to tumor stage were the limitations of the current
study. Moreover, the study comprises limited number of
variables affecting the morbidity, mortality, and the sur-
vival. Other limitations of the study might be missing
clinical characteristics of the cases like TNM subsets
and insufficiencies in the follow up such as local and
systemic recurrences.

As a conclusion, intrapericardial dissection could
be necessary in the treatment of locally advanced non-
small cell lung cancer to reach a complete resection
with all negative tumor margins. Invasion of proximal
pulmonary vessels, pericardium or left atrium may ad-
versely affect the prognosis, but they do not affect the
operability. Though intrapericardial approach increase
the supraventricular arrythmia rates it can be performed
with acceptable morbidity and mortality rates.
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ABSTRACT

In this report, a case of Hattori’s cyst of Mullerian (HMC) origin, located in the anterior mediastinum
is evaluated in light of the literature. A 33-year-old woman presented to our clinic with chest pain.
A computed tomography scan of the patient’s thorax revealed a 5x6 cm lesion located on the left
paracardiac region. Following the excision of the cyst, a diagnosis of mediastinal HMC was made. Our
case shows that cases of MHC, which are rare in the posterior mediastinum, can also be seen in the

anterior mediastinum and should be included in the differential diagnosis.
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Introduction

Primary congenital mediastinal cysts are rare and make-
up 10-12% of mediastinal masses [1]. Several types of
cysts can be seen in the mediastinum such as thymic,
parathyroid, pericardial, neurogenic, bronchogenic,
esophageal, and coelomic cysts. However, the most fre-
quently seen type is bronchogenic cysts. When Hattori
first identified a mediastinal cyst with Mullerian origin
in 2005, he determined that this cyst was lined by ciliat-
ed non-stratified cuboidal or columnar epithelium with
no cytological atypia [2]. To date, these cysts have been
described as rare in the literature. In this report, we eval-
uate a case of Hattori’s Cyst of Mullerian origin, which
we found to be located in the anterior mediastinum, in

the light of literature.
Case Report

A 33-year-old woman presented to our clinic with non-
specific chest pain. She was a non-smoker and had no
comorbidities. A CT scan of her thorax revealed a 5x6 cm
lesion located on the left paracardiac region (Figure 1).

Surgical resection was planned. The patient underwent
video-assisted thoracoscopic surgery (VATS). On explora-
tion, a lesion of 5x5 cm, filled with serous fluid, on the left
paracardiac region was seen. The cyst showed invasion to the
mediastinal pleura; however, it had no invasion to the lungs.
Total excision of the cyst was performed. Postoperative his-
topathological examination showed the cyst wall consisted
of smooth muscle and connective tissues lined by ciliated
epithelium with no cytological atypia. Immunohistochemical
examination showed a positive reaction for Estrogen Recep-
tor (ER) and Wilms’ Tumor Gene 1 (WT-1), and negative for
Calretinin (Figures 2a, b). Based on these findings, the patient

was diagnosed with Hattori’s Cyst of the mediastinum.

Figure 1. Thorax CT scan showing Hattori’s Cyst (arrow).
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Figure 2. (A) Immunohistochemical staining showing a posi-
tive reaction of cell lining for estrogen receptor (x100), (B)
immunohistochemical staining showing the negative reaction

of the cell lining to calretinin (x100).

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

Discussion

Extra genitourinary tract or pelvic cysts with Mullerian
differentiation are rare. They are generally seen in the
skin and retroperitoneal cavity in women [3]. Primary
congenital mediastinal cysts are rarer and constitute 12-
30% of all masses seen in the mediastinum [1]. Hat-
tori found that prior to describing this cyst, mediastinal
cysts were misdiagnosed as bronchogenic cysts due to
their ciliated epithelium. Thomas-de-Montpreville et al.
[3] evaluated 163 consecutive mediastinal non-neoplas-
tic cysts retrospectively and detected cysts conforming
to Hattori’s Cyst definition in only 9 cases (5.5%). They
underlined that three of these 9 cases were diagnosed
with a pleuropericardial cyst at first glance due to the
benign cystic nature. Our case was acknowledged to be
Hattori’s Cyst, since ER and WT-1 were positive and
Calretinin negative.

Regarding mediastinal cysts, a decision to operate
is frequently made if the patient is symptomatic. As the
size of the cyst increases, symptoms (chest pain, short-
ness of breath, palpitations, coughing, etc.) due to com-
pression increase as well. Follow-up in the outpatient
clinics is usually recommended to those patients with
asymptomatic, small cysts [4]. Since our patient had
symptoms of chest pain, and the cyst was 5 cm, we de-
cided to perform surgery.

To date, 26 cases of Mediastinal Hattori’s Cyst have
been published in the literature, including our case. In
these cases, the size, location, and symptoms caused by
the cyst were investigated, and it was determined that
cysts were more common in the left thoracic cavity
compared to the right [5].



The cyst of Mullerian origin in the mediastinum is
still unclear. The reason for the cysts being at the tho-
racic location is because of the developmental misplace-
ment of the endosalpingeal or endo-salpingeal epithe-
lium. One theory is that coelomic epithelium develops
on the cranial end of the plica mesonephrica at the level
of the third to fifth thoracic vertebral blastema [6]. All
of the cases published in the literature define the cyst in
the posterior mediastinum and paravertebral area. The
case we present is the first case of a cyst of embryonic

Mullerian origin in the anterior mediastinum.

The prognosis of all cases of Hattori’s Cyst pub-
lished to date has been shown to be good. Recurrence
after surgical resection has not been reported. We per-
formed total excision of the cyst in order to prevent a
recurrence. It is difficult to make a preoperative diag-
nosis; therefore, it is essential that the differential diag-
nosis of these cysts should be made after resection. This
way differentiation of these cystic tumors from bron-
chogenic or neurogenic cysts can be achieved. Detailed
histopathological and immunohistochemical evaluation

is imperative for definitive diagnosis.

Previously published 25 cases refer to Hattori’s Cyst
in the posterior mediastinum. Our case shows that Hat-
tori’s Cyst can also be seen in the anterior mediastinum
and should be included in the differential diagnosis.
Further clinical studies are needed to have more infor-

mation on this subject.
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ABSTRACT

Tuberculosis and bronchiectasis are the most common causes of the destroyed lung. Mediastinal masses,
which cause bronchial compression, can also cause bronchiectasis. Chronic lymphocytic leukemia
(CLL) is the most common subtype of leukemia, and it can rarely cause bronchiectasis and destroyed
lungs by causing a mass effect in the mediastinum. A 50-year-old female patient with a history of
tuberculosis in her childhood admitted to our clinic with dyspnea, cough, and chest pain. During the
clinical examinations, a solid mass with approximately 46x33 mm in size was observed in the posterior
mediastinum, compressing the left main bronchus and the entire left lung was destroyed. Since the
patient had no definite diagnosis and was symptomatic, a surgical treatment was planned, and left
pneumonectomy was performed together with mediastinal mass excision. As a result of the extracted
specimen histopathology, bronchiectasis was present, and the mediastinal mass was consistent with
chronic lymphocytic leukemia. The patient did not experience any postoperative complications and was
referred to the oncology clinic for follow-up and treatment. Herein, we aimed to present a case with
chronic lymphocytic leukemia mass in the posterior mediastinum compressing the left main bronchus,

which caused bronchiectasis and destroyed lung with the literature’s accompaniment.

Keywords: destroyed lung, bronchiectasis, mediastinal neoplasm, chronic lymphocytic leukemia,

thoracotomy, pneumonectomy
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Introduction

The term “destroyed lung” is used for widespread lung
injury caused by pulmonary infectious diseases [1]. The
most common causes are bronchiectasis and tuberculo-
sis [2]. Chronic lymphocytic leukemia (CLL) is a dis-
ease that occurs with the increase of mature lympho-
cytes without proliferation in the spleen, blood, bone
marrow, lymph nodes. Thoracic symptoms of CLL can
be classified as leukemia or treatment-related immuno-
deficiency, pleural effusions, and specific bronchopul-
monary involvement because of lymphocytic infiltra-
tion. It is rare for CLL to cause bronchial compression
due to the mass effect.

Accompanied by the literature, we aimed to present
a destroyed lung case caused by CLL’s mass effect in
the posterior mediastinum, since it is infrequent.

Case Report

A 50-year-old female patient was applied to another
hospital 5 years ago due to screening for a job admis-
sion and a mediastinal mass was detected in computed
tomography. In this center, a transbronchial biopsy was
performed. However, a definitive diagnosis could not be
done. At that time the patient applied to our clinic, and
in the computed tomography report a 2x1.7 cm soft tis-
sue lesion in the left paraesophageal area was detected.
Hospitalization was recommended for further examina-
tion and treatment, but the patient refused, as she had no
symptoms and discontinued her follow-ups.

The second application of the patient to our clinic
was 5 years later with complaints of shortness of breath,
cough and chest pain. In her anamnesis, she had a his-
tory of tuberculosis during the childhood period. At the
physical examination, respiratory sounds could not be
detected on the left hemithorax and there was no palpa-
ble lymphadenopathy at any other part of the body. The
sedimentation rate was 25mm/h. The other laboratory
parameters were in normal ranges except mild leukocy-
tosis. There was no growth in the tuberculosis culture of
the bronchial sample taken from the patient. Abdominal
ultrasonography was normal. Computed tomography of
the thorax revealed a well-circumscribed, 46x33 mm
mass lesion in the left para-esophageal area, springing
the descending aorta to the left and compressing the left
main bronchus. The left lung was destroyed, mediasti-
nal shift was apparent together with the hyperaeration
of the right lung (Figure 1).

Ceylan et al
Destroyed Lung with Chronic Lymphocytic Leukemia

Figure 1. Thoracic CT images showing the mass lesion in the
left para-esophageal area (a), the destroyed lung (b).

During the fiberoptic bronchoscopy, a long seg-
ment external compression was detected starting from
the trachea’s distal level descending to the left main
bronchus. Diffuse edema and abundant mucopurulent
secretion was present in the left main bronchus. Pseu-
domonas aeroginosa was reproduced in the culture. An-
tibiotic treatment of piperacilin-tazobactam in compli-
ance with the culture taken was initiated. Respiratory
function test results were as follows; FEV1: 1.07 (51%),
FVCex: 1.57 (57%), FEV1/FVC: 76% (96%). Accord-
ing to lung ventilation-perfusion scintigraphy results,
no functional lung tissue was reported in the left lung
area and the patient was appropriate for left a pneumo-
nectomy. With the present findings, an operation was
planned for both the diagnosis and treatment. Mediasti-
nal mass excision and pneumonectomy was performed
via left thoracotomy. The patient, was discharged on the
5th postoperative day without any complications. The
histopathological diagnosis was bronchiectasis, and the
mediastinal mass was compatible with chronic lympho-
cytic leukemia (Figure 2). The patient was referred to
the oncology clinic for further treatment.

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

Figure 2. Excised material of the mass lesion (a), pneumo-
nectomy specimen (b) and histopathological view of small
129 atypical lymphoid cells (H&E; x1000) (c).
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Discussion

Tuberculosis comes first among the causes of the de-
stroyed lung, followed by chronic pulmonary infections
such as bronchiectasis, chronic interstitial pneumonia,
organizing pneumonia, and aspergillosis [3]. Pneumo-
nectomy is necessary due to complications such as mas-
sive hemoptysis caused by destroyed lung, secondary
fungal infections, secondary amyloidosis, or pulmonary-
systemic shunt [4]. There was a history of tuberculosis
in childhood, and the patient had a destroyed lung due
to bronchiectasis that developed with the compression of
the main bronchus by the mediastinal mass. Although the
CT images of 5 years ago were not available, a report
for a bronchial compression or a destroyed lung were not
mentioned at that time. Current thorax CT showed that,
the mediastinal mass doubled in size and due to the bron-
chial compression the lung parenchyma was destroyed.

Differential diagnosis is important in patients with me-
diastinal mass. For this reason, establishment of the diag-
nosis by preoperative PET/CT and a tissue biopsy is rec-
ommended [5]. Such as, a diagnosis of lymphoma obtained
by biopsy will direct the primary treatment of the patients
mostly medically. In our case, the mediastinal mass was
suitable for a transbronchial biopsy and PET-CT could
have been done. However, the patient with the destroyed
lung had a definitive indication for a surgical intervention
so the former interventions had not been performed. Left
pneumonectomy and mediastinal mass excision were per-
formed for definite diagnosis and treatment.

CLL patients may be asymptomatic at the time of di-
agnosis or present with B symptoms (weight loss, fever,
night sweats), pallor caused by anemia, hemorrhage due to
thrombocytopenia, symptoms due to lymph node or organ
involvement, and frequent infections because of hypogam-
maglobulinemia. The most common finding on physical
examination is lymphadenopathy (LAP), and splenomega-
ly. Hepatomegaly can also be seen [6]. Thoracic complica-
tions are not uncommon in hospitalized patients with CLL,
but the specific etiology and incidence of these complica-
tions are limited [7]. Our case had nonspecific symptoms
such as cough and chest pain at the time of admission.
When the literature is reviewed, CLL cases with bronchial
compression due to mass effect after mediastinal involve-
ment and causing destroyed lung are rare [8].

In conclusion, the coexistence of CLL, which causes
bronchiectasis and destroyed lung by compressing the
bronchi with mass effect, is rare. Hematological malignan-
cies should be kept in mind in the presence of bronchiecta-
sis and mediastinal mass for which surgery is considered.
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Introduction

Mechanical ventilators (MV) constitute the most impor-
tant part of the treatment in patients with acute respiratory
distress syndrome (ARDS) developed after blunt trauma.
However, in cases where MV remains insufficient, the
use of extracorporeal membrane oxygenation (ECMO)
for appropriate patients reduces mortality [1-3].

Venovenous ECMO (Vv-ECMO) was applied to a
42-year-old female patient due to ARDS developed af-
ter an in-car traffic accident, and it was successfully ter-
minated. The case was presented to discuss when and
how MV and ECMO should be performed in patients
with ARDS developed after blunt trauma in the light of
current literature.

Case Report

A 42-year-old woman who was evaluated in the emer-
gency clinic after an in-car traffic accident had a pulse
of 85 beats/min, arterial blood pressure of 128/72 mm/
Hg, and peripheral oxygen saturation (SpO2) of 95%
while breathing ambient air. In her physical examina-
tion, she was conscious, breathing sounds were natu-
ral. Palpation revealed tenderness in both posterior ribs,
left arm, and pelvic area. The biochemical analysis was
normal. Complete blood count values were as follows:
Hb: 11.5 g/dl, Htc: 35.3%, Wbc: 21700/mm3, Plt: 220/
mm3. Arterial blood gas (ABG) values were as fol-
lows: pH: 7.39, PaO2: 93 mmHg, PaCO2: 38 mmHg,
and HCO3: 24. No hemopneumothorax was observed
at anteroposterior chest radiography (APCR) and tho-

racic computed tomography (CT), whereas there were
displaced fractures in the left 3rd-12th ribs and the right
6th and 7th ribs, and a moderate contusion on the left
lower lobe posterior (Figure 1).

Figure 1. Anteroposterior chest X-ray and thorax computed
tomography showing rib fractures and moderate contusion on

the posterior lower lobe on the left.
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Other X-ray graphs showed fractures in the pelvis
and left humerus. On the second day, the thoracic CT
showed progression of the pulmonary contusion (SpO2
85%). Despite non-invasive ventilation (NIV), the pa-
tient’s clinical condition deteriorated, and the patient was
intubated. After observing bilateral infiltrations in APCR
(Figure 2), the absence of right heart overload findings
on echocardiography (ECHO), the value of PaO2/FiO2
(P/F ratio) below 80, SpO2 not exceeding 45% despite
maximum support with MV, and PaO2 not exceeding 40
mmHg in ABG, the patient was diagnosed with ARDS.
As aresult, Vv-ECMO application was decided.

During ECMO noradrenaline infusion was started
for the normotensive target. After the first 24 hours, en-
teral nutrition and an empirical antibiotic therapy were
started. Due to resistant hypoxemia on the first day of
ECMO, PEEP was set to 14, FiO2 to 100%, pressure
support above PEEP to 18 mmHg, and respiratory rate
to 16 in P-SIMV mode at MV. The ECMO was set to
“full flow” while the heparin infusion was titrated ac-
cording to the activated clotting time. Upon achieving
the target in ABG in the first 24 hours, PEEP remained
constant and the FiO2 ratio was gradually lowered first
in MV and then in ECMO. ECMO was terminated on
the 5th day, when spontaneous respiration was observed
and bilateral resolution of infiltrates were seen in APCR
(Figure 3). During ECMO, no additional problem was
encountered except for the transfusion requirement.
However, fiberoptic bronchoscopy was performed on
the 3rd day of ECMO due to increased airway pressure
in MV and the absence of right lung ventilation.

Figure 2. Anteroposterior chest X-ray showing bilateral in-

filtrations.
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Figure 3. Anteroposterior chest X-ray showing resolution of
infiltrates bilaterally.

On the 10th day of intubation, the patient who suc-
ceeded the spontaneous breathing in trials was extubated.
Nasal high-flow O2 and NIV support were given. The
patient was provided with respiratory physiotherapy. The
patient, on the 3rd day of the extubation, was transferred
to the orthopedics clinic on the 21st day of hospitaliza-
tion for the treatment of her existing fractures.

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

Discussion

ARDS is an acute, common, inflammatory lung injury
that may be associated with different etiologies. Iden-
tifying the patient with ARDS and starting treatment
quickly is very important in reducing the high rate of
mortality. ARDS should be suspected in patients with
progressive dyspnea complaints, increased oxygen de-
mand, and bilateral non-cardiac alveolar infiltration in
the lungs within the first 6-72 hours in the imaging. The
definition and severity of ARDS were classified in the
Berlin Definition [1].

No specific treatment has been developed in ARDS.
MYV support may be necessary for its severe forms. How-
ever, ECMO is the most commonly used extracorporeal
treatment strategy in severe ARDS cases where MV sup-
port is also insufficient [2,3]. ECMO was first successful-
ly used in 1972 in a patient with post-traumatic respira-
tory failure. According to the records of “Extracorporeal
Life Support Organization”, the most important organi-
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zation related to ECMO, for the last 10 years, the number
of cases tends to increase over the years [4,5].

In their review study on the causes and treatments
of ARDS in the last 50 years by Yavan et al [6], the
researchers revealed that sepsis, aspiration pneumo-
nia, pancreatitis, smoke inhalation, multiple trauma, fat
embolism, as well as, blood transfusion, drug toxicity,
although less frequently, were the reasons and exam-
ined whether they were preventable. In the present case,
the presence of trauma causing multiple fractures and a
history of blood transfusion may be ranked among the
possible causes. In a study conducted by Yuksek et al
[7], 72.7% of patients who were subjected to ECMO
were observed to be applied to secondary pneumonia.
The diagnosis of pulmonary embolism was excluded
due to the absence of right overload in echocardiogram,
low pulmonary artery pressure, lack of hypotension,
and negative Doppler ultrasonography of lower ex-
tremity which was performed to exclude the diagnosis.
Although thoracic CT angiography was considered for
definitive diagnosis, it could not be performed due to
hemodynamic instability and ECMO.

The treatment was continued with Vv-ECMO since
the patient was young, P/F ratio was below 80 mm Hg,
SpO2 not exceeding 45% in MV, and PaO2 not exceed-
ing 40 in MV with maximum support. Although the
prone position was recommended to ARDS patients
[2,3,5], ECMO was decided to be applied because of
insufficient clinical experience for the prone position
in our center and the presence of severe and deep hy-
poxemia. In the guidelines [2,3,5], although intermit-
tent recruitment maneuvers (RM) were recommended
in ARDS, RM was kept for a short period due to the
presence of hypotension, heparin use during ECMO, an
excessive number of rib fractures, and the risk of hemo-
dynamic pneumothorax due to overdistension.

During applying ECMO, it is recommended to pro-
vide deep sedation and muscle relaxation to rest the
lungs, to prevent air embolism during cannulation, and
to reduce oxygen consumption [5]. Neurological exam-
ination with sedation interruptions after the first 12-24
hours prevents masking of the complications that may
occur. In our case, infusions of muscle relaxant and se-
dation were given during ECMO. Neurological evalua-
tion was performed by sedation interruptions. Several
studies in the literature revealed that neuromuscular
blockade reduced the development of MV-associated



and MV-induced lung injury (VILI/VALI) by allowing
the synchronization of MV and patient and controlling
transpulmonary pressures [5]. In a meta-analysis, it was
observed that muscle relaxant agents reduced the risk
of pneumothorax [8]. In the present case, barotrauma-
related pneumothorax was not developed.

The main approach to the use of inotropic and vaso-
dilator agents in ECMO should be to rest the heart by
minimizing the need. Low-dose inotrope in a manner
that ensures adequate contractility and left ventricular
contraction, is recommended [5,8]. In the present case,
noradrenaline infusion was given during ECMO to
achieve normotensive targets.

In critically ill patients, corticosteroids are used to cre-
ate a strong anti-inflammatory effect and to prevent corti-
coadrenal insufficiency [5,8]. In the present case, hydro-
cortisone was added to the treatment due to post-traumatic
ARDS-induced hypotension. Similar to all critically ill pa-
tients, a full-calorie and protein dietary support is essential
for the patient in ECMO [5,8,9]. Our patient was given
enteral nutrition support after the first 24 hours.

Although anticoagulant therapy is recommended to
prevent clot formation in the ECMO circuit, heparin-
induced bleeding during ECMO is also possible [5-9].
The transfusion is recommended up to the hematocrit
level required for adequate oxygen delivery [5-9]. The
humerus and pelvic fractures of our case increased the
already existing bleeding risk. Although intermittent
erythrocyte suspension and fresh frozen plasma replace-
ments were performed, any complication due to heparin
infusion was not developed.

In patients who require ECMO, a large part of the
lung is collapsed and under consolidation, and only
small areas called ‘baby lungs’ remain as functional
lung tissue. Since excessive stress and difficulty may be
encountered in the lungs due to conventional lung-pro-
tective strategies, it is open to the development of VILI
[2,3,10]. The most important point in the treatment of
ARDS is to monitor low volume and pressure ventila-
tor management while continuing the treatment of the
underlying disease [2,3,11]. Pressure controlled modes
were also used in ventilator management during ECMO
in the present case. Low pressure was maintained dur-
ing MV by keeping the Ppeak below 30 cmH20 and
Pplato below 20 cmH?20. In this way, the driving pres-
sure was kept at the specified levels.
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In conclusion, the decision to apply ECMO to the
appropriate patients with ARDS and to disconnect the
patient from ECMO to eliminate the complications of
ECMO should be given before being late. It should be
kept in mind that successful ECMO management in a
patient with ARDS is multidisciplinary teamwork.

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.
Authors’ contributions

MO; Conceived and designed the analysis, co-wrote the
paper, collected the data, performed the analysis, DFE;
Contributed data/analysis tools, co-wrote the paper.

References

1. Ranieri VM, Rubenfeld GD, Thompson BT, Ferguson ND,
Caldwell E, Fan E et al. Acute Respiratory Distress Syndrome.
The Berlin Definition. JAMA 2012; 307: 2526-33.

2. Fan E, Del Sorbo L, Ewan CG, Hodgson CL, Munshi L,
Walkey AJ et al. An official american thoracic society/euro-
pean society of intensive care medicine/society of critical care
medicine clinical practice guideline: mechanical ventilation in
adult patients with acute respiratory distress syndrome. Am J

Respir Crit Care Med 2017; 195: 1253-63.

3. Griffiths MJD, McAuley DF, Perkins GD, Barrett N, Blackwood
B, Boyle A et al. Guidelines on the management of acute respira-

tory distress syndrome. BMJ Open Resp Res 2019; 6: 1-27

4.  Morris JA, Pollock R, Zwischenberger BA, Croft B, Zwischen-
berger JB. The story of ECLS: History and future. In: Schmidt
GA editors. Extracorporeal life support for adults. New York:
Springer; 2016. p.233-260.

5. elso.org [Internet]. Ann Arbor: Extracorporeal Life Support
Extracorporeal Life Support Organization (ELSO) Guidelines
for Adult Respiratory Failure, Version 1.4 August; c2017 [cited
2017 Aug] Available from: https://www.elso.org/.

6. Yadav H, Thompson BT, Gajic O. Fifty Years of Research in
ARDS. Is Acute Respiratory Distress Syndrome a Preventable
Disease? Am J Respir Crit Care Med 2017; 195: 725-36.

42



Current Thoracic Surgery-Volume 6 Number 1 p: 39-43

43

Yiiksel A, Tecimer EM, Ozgdz MH, Yolgosteren A, Kan Iris
I, Dogan Imran A et al. Venovenous extracorporeal membrane
oxygenation for acute respiratory distress syndrome: our sin-

gle-center experience. Turk Gogus Kalp Dama 2017; 25: 61-7.

Pappalardo F, Montisci A. Adjunctive therapies during veno-
venous extracorporeal membrane oxygenation. J Thorac Dis

2018; 10(Suppl 5): 683-91.

Bayar MK, Kosovali DB. Ekstrakorporeal membran oksijeni-
zasyonu. In: Karadag M editor. Mekanik Ventilasyonda Son
Geligsmeler. Ankara: Akciger Sagligi ve Yogun Bakim Dernegi;
2018. p.93-103. Available from: https://ghs.asyod.org/Konu-
lar/2018-6-11 .pdf.

10.

11.

Terragni PP, Rosboch G, Tealdi A, Corno E, Menaldo E, Davini
O et al. Tidal hyperinflation during low tidal volume ventilation
in acute respiratory distress syndrome. Am J Respir Crit Care

Med 2007; 175: 160-6.

Del Sorbo L, Goffi A, Goligher E, Fan E, Slutsky AS. Setting
mechanical ventilation in ARDS patients during VV-ECMO:
where are we? Minerva Anestesiol 2015; 81: 1369-76.

This article is an open access article distributed under the terms
and conditions of the Creative Commons Attribution (CC BY)

license (http://creativecommons.org/licenses/by/4.0/).



Information to Authors

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

Journal Language

Manuscripts should be written in English. Contributors who
are not native English speakers are strongly advised to ensure
that a colleague fluent in the English language or a profes-
sional language editor has reviewed their manuscript. Con-
cise English without jargon should be used. Repetitive use
of long sentences and passive voice should be avoided. It is
strongly recommended that the text be run through computer
spelling and grammar programs. Either British or American
spelling is acceptable but must be consistent throughout.

Publication Frequency
The Current Thoracic Surgery is published three times annually.
Exclusive Publication Statement

Authors should certify that neither the manuscript nor its
main contents have already been published or submitted for
publication in another journal. This includes symposia, trans-
actions, books, articles published by invitation, posting in
electronic format and preliminary publications of any kind
except an abstract of 400 words or fewer.

Peer Review Process

Manuscripts may be rejected without peer review by the ed-
itor-in-chief if they do not comply with the instructions to
authors or if they are beyond the scope of the journal. Two
or more reviewers (including international peer reviewers)
are assigned for each article and acceptance is based on sig-
nificance, originality, and validity of the presented material.
Due to the Current Thoracic Surgery journal’s double-blinded
review principles, the names of the authors and reviewers are
not known to the other. If the article is accepted for publica-
tion, editorial revisions may be made to aid clarity and under-
standing without altering the meaning. After a manuscript has
been accepted for publication, i.e. after referee-recommended
revisions are complete, the author will not be permitted to
make changes that constitute departures from the manuscript
that was accepted by the editor. Before publication, the galley
proofs are always sent to the authors for corrections. Mistakes
or omissions that occur due to some negligence on our part
during final printing will be rectified in an errata section in a
later issue. This does not include those errors left uncorrected
by the author in the galley proof.

The editorial and peer review process can be summarized in
15 successive steps:

1. Ist review of the manuscript by the Editor-in-Chief [reject
or further evaluation]

. Ist review of the manuscript by Editors

. Ist plagiarism check

. Ist review by two or more external reviewers
. Ist review by Statistical Editor

. Revisions (if needed)

. 2nd evaluation by Editors

. Plagiarism re-check

O 0 9 N L B W

. 2nd review by the Editor-in-Chief [reject or revision]
10. Copy editing

11. Galley proof preparation

12. Galley proof sent to the authors for corrections

13. Assignment of DOI number

14. Final review by Editors and the Editor-in-Chief

15. On-line publication

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 (BOALI) 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.



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).



Submission Process

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 x, y, 11, or v 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 (x),
not the letter x. Spaces must be inserted between numbers
and units (e.g., 3 kg) and between numbers and mathematical
symbols (+, —, X, =, <, >), 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.



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

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagc1 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 x, W, 1, or v 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 16x20 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.



Instruction to Reviewers

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 (wWww.
http://cts.tged.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-
ration of Helsinki - Ethical Principles for Medical Research
Involving Human Subjects (last updated: October 2013, For-
taleza, Brazil)”, “Guide for the care and use of laboratory ani-



mals (8th edition, 2011)” and/or “International Guiding Prin-
ciples for Biomedical Research Involving Animals (2012)”
is required for all research studies. If the submitted manu-
script does not include ethics committee approval, it will be
reviewed according to COPE’s guideline (Guidance for Edi-
tors: Research, Audit and Service Evaluations). If the study
should have ethical approval, authors will be asked to pro-
vide ethical approval. If they cannot provide ethical approval,
their manuscript will be rejected and also their institutions
and when needed, the related bodies in their country will be
informed that such studies must have ethics committee ap-
proval. If the study does not need ethics committee approval
after the editorial board’s review, the authors will be asked to
provide an ethics committee approval or a document given by
a related independent committee that indicates the study does
not need ethics committee approval according to the research
integrity rules in their country. If the authors provide either an
approval or a document showing that ethics approval is not
needed, the review process will continue. If the authors can-
not provide either documents, the manuscript will be rejected.
For articles concerning experimental research on humans, a
statement should be included that shows informed consent
of patients and volunteers was obtained following a detailed
explanation of the procedures that they may undergo.

Informed consent must also be obtained for case reports.
All recognizable photographs of a patient must be accompa-
nied by written permission from the patient for reproduction.
Procedures that were performed to eliminate any pain, harm
and distress in subjects/animals should clearly be stated.
The authors should clearly state their compliance with inter-
nationally accepted guidelines and the guidelines issued by
the relevant authority of their country. The journal requests
a copy of the Ethics Committee Approval received from the
relevant authority.

The Current Thoracic Surgery wants reviewers to treat the
manuscripts in confidence. The material of the manuscripts
must not be used or shared in any way until they have been
published. The Current Thoracic Surgery follows the COPE
flowchart in cases of suspected reviewer misconduct. Please
refer to COPE ethical guidelines for peer reviewers for “Ba-
sic principles to which peer reviewers should adhere” and
“Expectations from reviewers”

Our reviewers are expected to check that the art icles comply
with the SAGER guidelines and encourage authors to do so.
Authors should use the terms sex (biological attribute) and
gender (shaped by social and cultural circumstances) care-
fully in order to avoid confusing both terms. Article titles and/

or abstracts should indicate clearly what sex(es) the study
applies to. Authors should also describe in the background,
whether sex and/or gender differences may be expected; re-
port how sex and/or gender were accounted for in the de-
sign of the study; provide disaggregated data by sex and/or
gender, where appropriate; and discuss respective results. If
a sex and/or gender analysis was not conducted, the rationale
should be given in the discussion.

The Current Thoracic Surgery uses bibliographic databases
and also accepts authors’ suggestions to find new reviewers.
The journal thanks to the reviewers and publishes the review-
er list every year in the last issue.

Besides the rutine questions given at the reviewers’ comment
page, the reviewers can also use the questions below, when
reviewing the manuscripts:

1. Please do state if any conflict(s) of interest is present to
review this manuscript.

2. Do you suspect any research or publication misconduct?

3. Does the manuscript contain significant information to jus-
tify publication?

4. TIs the title of the article appropriate?

5. Does the abstract clearly and accurately describe the con-
tent of the article?

6. Is the problem significantly and concisely stated?

7. Are the methods of the study described comprehensively?
8. Is the results section clear and satisfactory?

9. Are the interpretations and conclusions justified by the results?
10. If adequate and current references were given?

11.Is the terminology used in the text appropriate for a medi-
cal writing?

12. Are the figure/table lagends satisfactory?

13. Is it necessary to shorten/elongate the article sections?
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