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ABSTRACT  

Objective: To analyze the diagnostic and therapeutic approaches in lung cancer patients treated at a single institution. 
Material and Method: Ninety six patients with histopathologically verified lung cancer diagnosed between 2007 and 2010 were retrospectively 

analyzed with respect to clinical, radiological and bronchoscopic findings. 
Results: Male/Female ratio was 87/9, median age was 59 (45-74). Eighty two (85.4%) patients were smokers. The most frequent clinical findings 

were cough in 89.5%(n= 86), weight loss in 77.1%(n= 74), and phlegm in 70.8% (n= 68) of the patients. The most common findings on chest X-rays 

were mass in 93.7% (n= 90), mediastinal enlargement in 56.2%(n= 54), and atelectasis in 54.2%(n= 52). Histologic subtypes of the tumors were small 
cell lung cancers (SCLC) in 6 (6.3%), and non small cell lung cancers (NSCLC) in 90 (93.7%). Bronchoscopic and radiologic examinations revealed 

that the primary tumor was located in the left lung in 56 patients (58.3%). During bronchoscopy the tumoral lesions were evaluated as endobronchial 

in 56.2% (n= 54)  and submucosal in 27.1% (n=26). The two diagnostic biopsy methods were fiberoptic bronchoscopy (FOB) and transthoracic 
needle biopsy (TTNB), their rates were 83.3% and 16.7% respectively. Based on the stage, SCLC patients were defined as limited in 2 patients (2.1%) 

and extensive stage in 4 (4.1%). NSCLC were considered operable in 41 (42.7%) patients and inoperable in 49 (51.0%). Metastases were detected in 

25 patients (26.0%). 
Conclusion: In this study we aimed to emphasize that lung cancer operations do not necessarily require specialized centers, and in patients suitable 

for surgery all types of lung cancer operations can be performed successfully in any state hospital staffed by a single or a few specialists, with very 

low morbidity and mortality rates. 

Key Words: Lung tumor, Diagnostic methods, Surgical treatment. 

ÖZET 

Akciğer Kanserinde Tanı ve Tedavi Yaklaşımları: 96 Hasta Üzerinde Tek Kurum Deneyimi  

Amaç: Tek bir merkezde tedavi edilmiş olan akciğer kanserli hastalarda tanısal ve terapötik yaklaşımları incelemek. 
Gereç ve Yöntem: 2007-2010 yılları arasında klinik, radyolojik ve bronkoskopik bulgulara göre patolojik tanısı konulan 96 hasta retrospektif olarak 

değerlendirildi. 
Bulgular: Erkek/Kadın: 87/9, ortanca yaş: 59 (45-74). 82 hasta (%85.4), sigara kullanıcısı idi. Hastaların çoğunda klinik bulgu olarak, öksürük (n= 

86) %89.5, kilo kaybı (n= 74) %77.1, balgam (n= 68) %70.8 görüldü. Akciğer grafisinde en sık tespit edilen bulgular kitle (n= 90) %93.7, mediastinal 

genişleme (n= 54) %56.2, atelektazi (n= 52) %54.2 idi.. 96 hastanın histolojik alt tipleri küçük hücreli akciğer kanseri (KHAK) (n= 6) %6.3, küçük 
hücreli dışı akciğer kanserleri (KHDAK) (n= 90) %93.7 idi. Bronkoskopik ve radyolojik incelemelerde primer tümörün sol akciğerde (n= 56) %58.3 

daha sık olduğu görüldü. Bronkoskopi yapılan olgulardan 54'ü (%56.2) endobronşiyal, 26'sı (%27.1) submukozal tutulum olarak değerlendirildi. En 

sık tanı metodları fiberoptik bronkoskopi (FOB) (%83.3) ve transtorasik iğne biyopsisi (TTİB) (%16.7) idi. Evrelerine göre KHAK’de 2’si (%2.1) 
sınırlı evre, 4'ü (%4.1) ileri evre; KHDAK olgularından 41'i (%42.7) operable, 49'u (%51.0) inoperabl olarak değerlendirildi. Hastalarımızın 25’'inde 

(%26.0) uzak organ metastazı saptandı. 

Sonuç: Bu çalışmayla akciğer kanseri cerrahisinin mutlaka belli merkezlerde yapılmasının şart olmadığını, bugün artık tek hekimin veya bir kaç 

hekimin çalıştığı herhangi bir devlet hastanesinde de ameliyata uygunluğu olan her türlü akciğer kanseri ameliyatının çok düşük morbidite ve 

mortalite oranlarıyla başarılı bir şekilde yapılabildiğini vurgulamak istedik. 

Anahtar Kelimeler: Akciğer tümörü, Tanı yöntemleri, Cerrahi tedavi. 

Lung cancer has an increased frequency in recent 

years due to the increase in smoking habits, and has 

become the most frequent type of cancer  in  the  world  

(1).
 
Lung cancer is responsible for 12.8% of cancer 

patients and 17.8% of cancer deaths (2).
 
 

The evaluation of mediastinal lymph nodes and 
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masses is important for both diagnostic purposes and 

lung cancer staging. Imaging methods such as compu-

ted tomography (CT) and positron emission tomog-

raphy (PET) indicate the size and metabolic activity of 

mediastinal nodes with a sensitivity and specificity of 

57-82% in CT, and 84-89 % in PET, respectively. 

Bronchoscopy plays an important role in the diagnosis 

and staging. Endobronchial biopsy under direct visuali-

zation can provide a diagnosis in more than 90% of 

cases. Surgical staging by mediastinoscopy has a high 

sensitivity (81%) and specificity (100%) (3). The aim 

of this study was to perform a retrospective analysis of 

96 patients with mass lesions in the lung that were 

considered to be malignant, to evaluate these patients 

with respect to diagnostic and therapeutic approaches 

and their results, and compare them with the data in the 

literature. 

MATERIAL AND METHOD 

This study included 96 patients hospitalized with pos-

sible diagnosis of lung tumor between October 2007 

and December 2010. All patients underwent an initial 

physical examination, chest radiography, and computed 

tomography of the thorax, followed by bronchoscopic 

biopsy and transthoracic needle biopsy (TTNB) for 

histopathologic diagnosis. Bronchoscopy was per-

formed orally using fiberoptic bronchoscopy (FOB). 

Histopathological types of tumors and their locations in 

the bronchial tree were determined. The data were 

analyzed with the SPSS 12 package program. Descrip-

tive statistics were shown as the frequency and related 

percentage (%).  

A minimum of 2 and a maximum of 5 FOB biop-

sy samples were taken in our patients. A coagulation 

profile was obtained prior to the CT guided TTNB. 

Patients under acetyl salicylic acid treatment for co-

morbidities were told to discontinue treatment at least 

10 days prior to the procedure. In all patients, bleeding 

diathesis has been ruled out. The location of the lesion 

was confirmed by CT. The patients were not premedi-

cated before the procedure. The operative site was 

prepped with 10% Polyvinylpyrrolidone iodine (Pov-

idone-iodine). Aspiration biopsy was performed using 

a 22-gauge Chiba needle and a 20 ml syringe. Aspira-

tion material was fixed with alcohol. All patients were 

followed up for pneumothorax after the procedure and 

control chest X-rays were taken. PET CT and cranial 

MRI were obtained for metastatic screening in patients 

already diagnosed and planned to undergo surgery. 

Cervical mediastinoscopy was performed for staging, 

especially in tumors of the left lung in patients with 

mediastinal Fluoro Deoxy Glucose (FDG) PET uptake. 

The diagnosis of lung cancer was made with FOB and 

TTNB, and there was no need for mediastinoscopy, 

which was used for only staging purposes. 

 

RESULTS 

Eighty seven patients were male and 9 were female. 

Median age was 59 (45-74) years, 85.4% of the pa-

tients had a history of smoking. The most common 

clinical findings were cough in 89.5% (n= 86) of the 

patients, weight loss in 77.1% (n= 74), and phlegm in 

70.8% (n= 68) (Table 1). 

 
Table 1. Clinical findings 

 n (%) 

Cough 86 (89.5%) 
Weight loss 74 (77.1%) 
Phlegm 68 (70.8%) 
Dyspnea 10 (10.4%) 
Chest pain 22 (22.9%) 
Hemoptysis 6 (6.2%) 
Hoarseness 2 (2.1%) 
Asymptomatic  14 (14.4%) 

The most common chest X-ray findings were 

mass in 93.7% (n= 90), mediastinal widening in 56.2% 

(n= 54), and atelectasis in 54.2% (n= 52) (Table 2). 

All sputum cytologies were negative in the pa-

tients. Preprocedural platelet count and prothrombin 

time were within normal limits for all invasive diag-

nostic procedures. CT-guided TTNB was performed in 

16.6% (n= 16) of the patients. Eight of these were 

diagnosed with the first biopsy, 3 with the second, and 

5 with the third. The first biopsy was diagnostic in all 

patients who underwent more than 3 biopsy sampling 

procedures. Two patients were found to have N2 posi-

tivity. 

 
Table 2. Findings on chest X-ray 

 n (%) 

Mass 90 (93.7%) 
Mediastinal enlargement                     54 (56.2%) 
Atelectasis                                       52 (54.2%) 
Nodular lesions                                  7 (7.3%) 
Opacity images                                  4 (4.1%) 
Pleural effusion                                 2 ( 2.0%) 

Five patients developed pneumothorax, two of 

them required closed underwater drainage, three recov-

ered by conservative management.  

Thoracic Magnetic Resonance Imaging (MRI) 

was obtained in 6 patients to assess the presence of 

vascular and vertebral invasions. The invasive diagnos-

tic methods used were FOB (83.3%) and TTNB 

(16.7%) (Table 3). In our series, CT-guided TTNB was 

performed in 16 patients with peripheral tumors, and 

diagnoses were established in all. The rate of diagnosis 

was 50%, 68 % and 100% with the first, second and 

third biopsies, respectively. 

Diagnostic bronchial lavage was also performed 

in all patients who underwent FOB, as well as mass 

biopsy. Cytopathologic examination of bronchial lav-

age did not show any findings related to a malignancy. 
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Initially, FOB biopsy and lavage were performed in 

patients with peripheral lung tumors.  

 
Table 3. Invasive diagnostic methods 

 n (%) 

FOB 80 (83.3) 
TTNB                                       16 (16.7) 

In histopathological examination, 6.3 % (n= 6) of 

96 patients had SCLC, and 93.7 % (n= 90) had 

NSCLC. Among NSCLC patients, 33.3 % (n= 32) were 

not classified, 12.5 % (n= 12) were found to have ade-

nocarcinoma, 39.6 % (n= 38) epidermoid carcinoma, 

and 8.3 % (n= 8) malignant epithelial tumors (Table 4).    

Two of the patients who underwent TTNB devel-

oped hemoptysis. There was no need for surgical inter-

vention. In 5 of the patients who underwent TTNB, two 

underwent tube thoracostomy, and three were given 

conservative treatment, these latter three patients were 

hospitalized and followed up with nasal oxygen sup-

port, and eventually self-improved. 

Unclassified NSCLCs were consulted and con-

firmed with the Department of Pathology in the Medi-

cal Faculty as an external center.  The inability to clas-

sify was attributed to conditions including tumor de-

pendent necrosis, heterogeneity, and etc. or failures 

related to the biopsy procedure.   

  
Table 4. Histological subtypes             

  n (%) 
NSCLC Unclassified                                           32 (33.3%) 

Adenocarcinoma                                    12 (12.5%) 

 Epidermoid carcinoma                            38 (39.6%) 
Malignant epithelial tumors                     8 (8.3%) 

SCLC  6 (6.3%) 

Radiologic and bronchoscopic investigations re-

vealed that the most common site for the tumor was the 

left lung, involved in 58.3% (n= 56) of the patients. 

This was followed by the right lower lobe in 20.8% (n= 

20) and left lower lobe in 41.7% (n= 40) (Table 5). 

 
Table 5. Location of tumor 

Right lung 
 n (%) 

Upper lobes   18 (18.7%) 
Middle lobes 2 (2.1%) 

Left lung 
Lower lobes 20 (20.8%) 
Upper lobes      16 (16.6%) 
Lower lobes                40 (41.6%) 

Bronchoscopic examinations showed endobron-

chial tumoral lesions in 56.2% (n= 54) and submucosal 

tumoral lesions in 27.1% (n= 26).  

Sixteen patients (39.0%) underwent a preoperati-

ve mediastinocopy during the same session for staging 

purposes. Frozen section was N2(-) in all patients. 

There were no false positivities or negativities in pos-

toperative histopathologic studies.  

 Metastasis was ruled out by taking needle biop-

sies in patients with adrenal adenomas. 

Among SCLC patients, 2.1% (n= 2) were at bor-

derline stage, and 4.1% (n= 4) were at late stage. In 

patients with NSCLC, 42.7 % (n= 41) were operable 

and 51.0 % (n= 49) were inoperable (Table 6). Two 

point one percent of patients with small cell lung can-

cer and 4.1% of NSCLC were accepted inoperable due 

to advanced stage. 

Distant metastases were detected in 26.0 % (n= 

25) of the patients and were most frequently located in 

the corpus vertebrae.  

Four patients with SCLC were accepted inoperab-

le due to distant organ metastasis. Among NSCLC 

patients 49 were accepted inoperable, the causes were 

distant organ metastasis in 21, vocal cord involvement 

in 2, malignant pleural effusion in 2, N3(+) involve-

ment in 12, low respiratory parameters (fev1 under 

600) in 5, advanced stage leukemia in 2, severe neuro-

logic deficit 2, poor general condition (plegic) in 2, and 

refusing the operation in 3.  

 
Table 6. Stage (Tumor) 

  n (%) 

SCLC Limited                     2 (2.1%) 
Extensive stage      4 (4.1%) 

NSCLC Operable     41 (42.7%) 
Inoperable     49 (51.0%) 

Forty one of the patients diagnosed with lung 

cancer underwent surgical treatment, 39 underwent 

lobectomy and 2 underwent pneumonectomy (intraper-

icardial). 

The left upper lobectomy (n = 12, % 29.2), left 

lower lobectomy, (n = 16, 39.0%), right upper lobec-

tomy (n = 8, % 19.5), right lower lobectomy (n = 3, 

7.3%), and right pneumonectomy (intrapericardial) (n 

= 2, % 4.8) were performed on patients together with 

mediastinal lymph node dissection.  

All patients were followed in the intensive care 

unit for 1 or 2 days (mean: 1.5/day) after the operation. 

They were then transferred to inpatient service. Thorac-

ic drains were kept for an average of 4 days (3-8 days). 

Six patients sustained a dysrhythmia which was 

managed in the early postoperative period (14.6%). 

The mean length of hospital stay was 5 days (5-9 days).  

According to postoperative histopathological ex-

amination, the most common tumor cell type was 

squamous cell carcinoma (68.2%).  N1 was found to be 

positive in 18 patients (43.9%). The majority of our 

patients (n: 26, 63.4%) were stage IIB (T2N1M0, 

T3N0M0).  
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Adjuvant chemotherapy was performed in 5 

(12.1%) of the N1 (+) patients.  

Follow up visits after discharge were made in the 

thoracic surgery clinics, every 3 months for the first 

year, every 6 months for the second year, and then 

annually. Two patients died, 2 years and 3.5 years after 

the operation. Median follow-up length was 36 ± 15 

(11-60) months. Follow up procedures for the patients 

still continue.. 

None of the patients who were seen to have N in-

volvement on PET studies showed any N2 positivity 

after pathologic examination. Six of the patients had T3 

cancer, 3 of them had chest wall involvement, 2 had 

main bronchus involvement, and 1 had diaphragm 

involvement. Rib resection was carried out in the chest 

wall, reconstruction was not considered necessary since 

the defect was at the level of the scapula. In the patient 

with diaphragmatic involvement, dual mesh reconst-

ruction was made after resection of the diaphragm. The 

two patients who had main bronchial involvement 

underwent pneumonectomy through an intrapericardial 

approach due to the central location of the tumor. There 

were no postoperative complications. Two patients 

died during the postoperative follow up period, one due 

to brain metastasis, and the other due to cardiac causes.  

DISCUSSION  

The traditional diagnostic methods for lung cancer are 

sputum cytology, bronchoscopic sampling methods, 

CT guided TTNB, and surgical methods. Although 

bronchoscopy is the least invasive method among the 

diagnostic methods, the success of the diagnosis de-

pends on the size and location of the lesion (4,5).
 
Spu-

tum contains airway epithelial cell debris, and the mor-

phological analysis done by sputum cytology is used in 

early diagnosis of lung cancer, especially in central 

airway tumors such as squamous cell carcinoma (6).
 
  

According to the literature, adenocarcinoma is 

first and the squamous cell cancer is second in order of 

frequency. In our study however, squamous cell carci-

noma was the most common, and tumors which could 

not be classified were second. We believe that this 

difference was related to the 85.4% smoking rate in our 

patient group.  

Diagnostic bronchial lavage was also performed 

in all patients who underwent FOB, as well as mass 

biopsy. Cytopathologic examination of bronchial lav-

age did not show any findings related to a malignancy. 

This proves the diagnostic superiority of FOB biopsy 

to diagnostic bronchial lavage. 

We advocate that TTNB should be repeated to in-

crease its diagnostic value. Taking a large amount of 

sample rather than repeating the FOB biopsy was seen 

to increase the diagnostic value. The diagnostic value 

of FOB in detecting malignancy is 75.5% (8).  

A previous article demonstrated that although the 

cytologic atypia in the sputum predicts the incidence of 

lung cancer especially in squamous cell lung cancer, it 

is a late event because the relationship is stronger in 

samples taken during the 5 months preceding the diag-

nosis of lung cancer (7). All sputum cytologies re-

mained negative in our patients. 

Several studies reported that depending on the 

histological type, lung cancer can show differences in 

bronchoscopic evaluation with respect to location and 

tumor characteristics (9). It has been suggested to take 

at least 3 samples from visible lesions. The possibility 

of a diagnosis decreases in peripheral lesions, whereas 

this ratio reaches up to 40 to 80% with fluoroscopy 

guided transbronchial biopsy and bronchial brushing 

and washing samples. Transbronchial needle aspiration 

increases the sensitivity of bronchoscopy in the case of 

submucosal spread of the tumor and external compres-

sion of the peribronchial tumor. The use of bronchos-

copy with fluoroscopy, electromagnetic navigation, or  

endobronchial ultrasound can significantly increase the 

diagnostic sensitivity in peripheral lesions and espe-

cially in lymph node sampling. All of these applica-

tions are also used in the staging of lung cancer (10). 
 

Lung cancer operations used to be performed only 

in selected centers and by experienced teams. in the 

past. In this study we aimed to emphasize that in pati-

ents suitable for surgery, all types of lung cancer opera-

tions can be performed successfully in any state hospi-

tal staffed by a single or a few specialists, with very 

low morbidity and mortality rates.  
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