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INTRODUCTION

Many published reports refer to the distribution 

of predominant histological type of lung can-

cer and patient’s age and gender on tissue sam-

ples obtained by lung biopsy [1-5]. Lung can-

cer is identified as the major health problem 

among malignancies in Serbia [6]. This malig-

nancy ranks the first in males and the second 

in females in Serbia [7, 8].

We did not find any report in the relevant 

literature with analysis of histological type 

and age distribution of operated lung cancer 

patients.

OBJECTIVE

This analysis represents pathohistological point 

of view on changes in epidemiology of lung 

cancer due to its histological type and patients’ 

age of both genders. It is based on surgically 

treated lung cancer patients in the period of 20 

years, from 1985 to 2005. We compared these 

results with those obtained on biopsy speci-

mens during the same period.

METHODS

Data were collected from pathohistological 

reports performed at the Department of Thora-

copulmonary Pathology of the Service of Pathol-

ogy, Clinical Centre of Serbia. Pathohistolog-

ical diagnosis was established by one or two 

pathologists. Different opinions or difficulties 

in establishing the pathological diagnosis by 

both pathologists were resolved by immuno-

histochemistry. 

Recent 2004 World Health Organization 

(WHO) lung cancer classification was used in 

the analysis. Lung cancer was classified into 

three major histological types: squamous cell 

carcinoma (SCC), small cell lung carcinoma 

(SCLC) and adenocarcinoma (AC). The 4th 

histological type included other rare pulmonary 

malignancies: adenosquamous, large cell- 

and sarcomatoid lung cancers, carcinoid and 

SUMMARY
Introduction Lung cancer is the leading cause of death from malignancy in Serbia.
Objective This is a retrospective analysis of lung cancer epidemiological changes regarding to its histo-
logical type and patients’ age of both genders. Data were based on surgically treated lung cancer 
patients from 1985 to 2005.
Methods Data were collected from 972 pathohistological reports of operated patients of both genders 
divided into age groups. Histological types of lung cancer were distributed in four major groups: squa-
mous cell cancer (SCC), adenocarcinoma (AC), small cell cancer (SCLC) and other rare histological types. 
Both genders together and separately were analysed. Chi-square with the level of significance p<0.05 
and chi-square test for trends were used as statistical methods.
Results SCC predominated in both genders; in 44.7% females and 68.0% males. AC was less frequently 
diagnosed (21.8%) than SCC (64.0%) in both genders and all age groups. The most frequently operated 
patients were aged between 51 and 60 years (36.6%) with SCC and AC predominance. Three patients 
with SCLC were operated in 61-70 age-group. In age-group up to 30 years, three (0.5%) patients were 
operated on for SCC and other rare lung tumours, respectively. Predominance of other rare lung tumours 
was established in 51-60 age-group, 25% of patients of both genders.
Conclusion SCC is the most frequent histological type of lung cancer found in all age groups and in 
both genders of surgically treated patients.
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salivary gland tumours [9]. The age of patients was divided 

into ten-year old age-groups, except the first group, which 

included patients aged from 0 to 30 years.

The changes of epidemiological findings of histological 

types of lung cancer were determined every 5 years, with 

the beginning in 1985 up to 2005.

For processed data distribution and analysis we used 

descriptive statistical method, chi-square test with level 

of significance p<0.05 and chi-square test for trends. Data 

were analysed using software package SPSS for Windows, 

version 10.0.

RESULTS

Analysis was made of 972 pathohistologicaly diagnosed 

lung cancers; 17.5% females and 82.5% males. The aver-

age male/female ratio was 4.9. This ratio was higher in 

1990 and 2005 (5.3 and 5.1) than in 1985 and 1995 (4.1 

and 4.9) and in 2000 it was 4.9. SCC was predominant in 

both genders; 44.7% females and 67.1% males. Distribu-

tion of all histological types of lung cancer is presented in 

Table 1. Statistical difference was found between SCC and 

AC, SCLC and other lung tumours in both genders (63.2% 

versus 3.8%, 27.0% and 6.1%, respectively; p=0.001).

AC was less frequently diagnosed (262) than SCC (614) 

in both genders and in all investigated years. Increas-

ing trends for all histological types, except for other 

rare histological types were evident in both genders and 

are presented in Graph 1. Yscc=-15513+7.84x; r2=0.71; 

Yac=-10278.1+5.18x; r2=0.96; Ysclc=-591.5+0.3x; r2=0.3; 

Yother=846.7-0.42x; r2=0.28.

The same trends were present in male patients and are 

shown in Graph 2. Yscc=-2179.3+1.1x; r2=0.68; Yac=-

1901.4+0.96x; r2=0.86; Ysclc=81.2–0.4x; r2=0.08; Yother=-

36.3+0.02x; r2=0.00.

Among female patients the increasing trends of SCC 

and AC were noted. Contrary to male patients, SCLC trend 

decreased and for other rare histological types it increased. 

The trends are presented in Graph 3. Yscc=-13333.7+6.74x; 

r2=0.7; Yac=-8376.7+4.22x; r2=0.97; Ysclc=-672.7+0.34x, 

r2=0.51; Yother=883.0–0.44x; r2=0.51.

Distribution of four major histological types of tissue 

samples regarding the age of lung operated cancer patients 

Table 1. Histological types of operated patients of both genders

Histological type
Gender

Total
Female Male

SCC
N 76 538 614

% 44.7 67.1 63.2

AC
N 69 193 262

% 40.6 24.1 27.0

SCLC
N 7 30 37

% 4.1 3.7 3.8

Other
N 18 41 59

% 10.6 5.1 6.1

Total
N 170 802 972

% 17.5 82.5 100.0

N – number of patients; AC – adenocarcinoma; SCLC – small cell carcinoma; 
SCC – squamous cell carcinoma

Graph 1. Trends of four major histological types of lung cancer in both genders over 20-year period
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Graph 2. Trends of four major histological types of lung cancer in males over 20-year period
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Graph 3. Trends of four major histological types of lung cancer in females over 20-year period
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Table 2. Distribution of lung cancer according to the histological type and age on surgery in patients of both age

Histological type

Age (years)

≤30 31–40 41–50 51–60 61–70 71–80 Total

N % N % N % N % N % N % N %

SCC 3 0.5 23 3.7 122 19.9 224 36.5 200 32.6 42 6.8 614 63.1

AC 0 0 7 2.7 50 19.1 126 48.1 65 24.8 14 5.3 262 27

SCLC 0 0 2 5.4 4 10.8 19 51.4 9 24.3 3 8.1 37 3.8

Other 3 0.5 8 13.6 17 28.8 21 35.6 10 16.9 0 0 59 6.1

Total 6 0.6 40 4.1 193 19.9 390 40.1 284 29.2 59 6.1 972 100

Table 3. Distribution of lung cancer according to the histological type and age on surgery in males

Histological type

Age (years)

≤30 31–40 41–50 51–60 61–70 71–80 Total

N % N % N % N % N % N % N %

SCC 2 0.4 18 3.3 105 19. 201 37.4 177 32.9 35 6.5 538 67.1

AC 0 0 3 1.6 35 18.1 97 50.3 46 23.8 12 6.2 193 24.1

SCLC 0 0 1 3.3 4 13.3 15 50.0 8 26.7 2 6.7 30 3.7

Other 3 7.3 6 14.6 9 18.1 16 39.0 7 17.1 0 0 41 5.1

Total 5 0.6 28 3.5 153 19.1 329 41.0 238 29.7 49 6.1 802 100

Table 4. Distribution of lung cancer according to the histological type and age on surgery in females

Histological type

Age (years)

≤30 31–40 41–50 51–60 61–70 71–80 Total

N % N % N % N % N % N % N %

SCC 1 1.3 5 6.6 17 22.4 23 30.3 23 30.3 7 9.2 76 44.7

AC 0 0 4 5.8 15 21.7 29 42.0 19 27.5 2 2.9 69 40.6

SCLC 0 0 1 14.3 1 14.3 3 42.9 1 14.3 1 14.3 7 4.1

Other 0 0 2 11.1 8 44.4 5 27.8 3 16.7 0 0 18 10.6

Total 1 0.6 12 7.0 41 24.1 60 35.3 46 27.1 10 5.9 170 100

of both genders totally and separately was analysed. 

Among 972 patients of both genders, 40.1% were regis-

tered between 51 and 60 years of age. All major histological 

types predominated in this age group. SCC predominated 

in all age groups except in those aged up to 30 years. There 

was a statistical significance in age distribution of opera-

tively treated patients of both genders (40.1% versus 29.2%, 

19.9%, 6.1%, 4.1% and 0.6%, respectively; p=0.0001). The 

detailed data are presented in Table 2.

There was a statistical significance in age distribution 

of male patients (41.0% versus 29.7%, 19.1%, 6.1%, 3.5% 

and 0.6%, respectively; p=0.0001)). The most frequently 

operated patients were aged between 51 and 60 years. SCC 

predominated in all, except in age-group up to 30 years 

(three patients). Details are presented in Table 3.

In operated females there was no statistical significance 

in age distribution (60%, 46%, 27.1%, 24.1%, 7.0%, 5.9% 

and 0.6%, respectively; p=0.389). AC predominated only 

in age groups between 51-60 years. SCC predominated in 

all other age groups. Detailed distribution of histological 

types of lung cancer regarding female patients’ age could 

be seen in Table 4.

DISCUSSION

The majority of studies contained four groups of histo-

logical types of lung cancer, SCC, AC, SCLC and other 

rare epithelial malignancy [1-5]. However, we did not find 

any relevant published report about its distribution based 

exclusively on samples obtained by pneumonectomy, lobec-

tomy or wedge resection. Reported results were compared 

with ours, which were obtained by bronchoscopy and lung 

percutaneous needle biopsy in the same period of investi-

gation. In a previously published report about the distri-

bution of major histological types of lung cancer on biop-

sies, SCC was predominant in both genders and age groups 

and in all investigated years for the same period. The only 

difference was found in female patients who underwent 

biopsy because predominant distribution was detected in a 

61-70 age-group [10]. The predominance of SCC (86.6%) 

was found in one Serbian study of surgically treated septu-

agenarian patients [11].

Smoking is the major risk factor for developing SCC, 

as well as air noxae in urban environment and poor work-

ing conditions in both genders. Cigarette smoking among 

women in Serbia is 3-fold more frequent as compared 

to that of the world average. Women smokers are rarely 

consumers of filter low tar cigarettes which involves AC in 

our country [1, 2, 12-18]. One explanation for AC increase 

could be better pathohistological diagnosis applying immu-

nohistochemistry, particularly in the differentiation of 

poorly differentiated SCC from solid poorly differenti-

ated AC. The second explanation is that AC, as a periph-

eral pulmonary tumour, is more frequently resectable than 

SCC which is mostly a central tumour mass [9].

The worldwide increasing number of AC operated 

patients could be explained by the use of video assisted 

thoracic surgery (VATS) as a safe method even among older 

patients. VATS is more useful in surgery of AC, which is 
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located more frequently as peripheral lung tumour [19, 

20, 21]. Lung AC could be resected in patients with vari-

ous connective tissue diseases [22]. There is an increasing 

tendency for AC mostly in the developed countries and in 

female population, in all on account of SCC which devel-

ops more often in the undeveloped countries and in male 

population [23-27].

SCLC treatment is by chemotherapy or in combina-

tion with radiotherapy. Peripherally localized SCLC could 

be treated surgically mostly in cases where preoperative 

diagnosis was not established or in cases where SCLC 

was misdiagnosed particularly with small cell type SCC 

confirmed by preoperative biopsy without immunohis-

tochemistry.

A higher number of patients affected by other rare lung 

cancers, mostly carcinoid tumours, is due to improved 

pathohistological diagnosis applying immunohistochemis-

try. The increasing number of surgically treated rare histo-

logical types of lung cancers, such as carcinoids and sali-

vary tumours, is explained by their lower aggressiveness 

and higher operability and resectability [28]. In our study 

these tumours were diagnosed in younger age groups.

CONCLUSION

Increasing tendency of all histological type could be 

explained with increasing number of lung cancer surgeries 

performed in both genders during the total studied period. 

SCC is the most frequent histological type diagnosed in 

surgically treated lung tumours with predominance in 

both genders and in all age groups. The same results were 

obtained in a previous study based on bronchoscopy and 

percutaneous needle biopsy findings. This could explain 

why SCC is more frequently operated than AC, except 

in female patients aged between 51-60 years. SCLC was 

surgically treated mostly in preoperatively misdiagnosed 

cases. Other lung tumours, mostly carcinoid tumours 

were diagnosed frequently in younger age groups. A 

more precise preoperative diagnosis of these tumours, 

particularly by applying immunohistochemistry, and 

their lower aggressiveness and better operability was the 

reason of their frequency unrelated to gender. The majority 

of operated patients belonged to the age group with the 

highest frequency of diagnosed lung cancer obtained by 

biopsy. It was the expected result. 
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КРАТАК САДРЖАЈ
Увод Од свих ма лиг ни те та кар ци ном плу ћа је во де ћи узрок 
смр ти у Ср би ји.
Циљ ра да Циљ овог ре тро спек тив ног ис тра жи ва ња био је 
да се утвр ди расподела кар ци но ма плу ћа пре ма хи сто ло-
шком ти пу ту мо ра, полу и ста ро сти бо ле сни ка. 
Ме то де ра да Ана ли зи ра ни су по да ци о бо ле сни ци ма ко ји 
су хи рур шки ле че ни због кар ци но ма плу ћа у пе ри о ду 1985–
2005. го ди не. По да ци су при ку пље ни из 972 па то хи сто ло-
шка из ве шта ја опе ри са них бо ле сни ка оба по ла, гру пи са-
них пре ма ста ро сном до бу. Хи сто ло шки ти по ви кар ци но ма 
плу ћа по де ље ни су на че ти ри глав на: сква мо це лу лар ни кар-
ци ном (SCC), аде но кар ци ном (AC), сит но ће лиј ски тип (SCLC) 
и оста ле, ре ђе хи сто ло шке ти по ве. Расподела кар ци но ма 
плу ћа извршена је према хистолошком типу тумора, полу 

и старости болесника. За ста ти стич ку об ра ду до би је них ре-
зул та та ко ри шћен је χ2-тест са ни во ом зна чај но сти p<0,05.
Ре зул та ти SCC је био нај че шћи тип кар ци но ма плу ћа, а ди јаг-
но сти ко ван је код 44,7% же на и 68,0% му шка ра ца. AC је био 
ре ђи, а за бе ле жен је код 21,8% бо ле сни ка, док је SCC утвр-
ђен код 64,0%. Нај ве ћи број бо ле сни ка опе ри сан је из ме ђу 
51. и 60. го ди не (36,6%). Три бо ле сни ка са SCLC би ла су опе-
ри са на у сед мој де ка ди жи во та. У гру пи болесника млађих 
од 30 го ди на по три (0,5%) су би ла опе ри са на од SCC и рет-
ких ту мо ра плу ћа. Рет ки ту мо ри плу ћа утвр ђе ни су код бо-
ле сни ка оба по ла ста рости од 50 до 60 го ди на (25%).
За кљу чак SCC је нај че шћи хи сто ло шки тип кар ци но ма плу-
ћа код оперисаних бо ле сни ка у свим ста ро сним гру па ма.
Кључ не ре чи: кар ци ном плу ћа; хи сто ло шки тип; опе ра ци-
ја; пол; ста рост

Расподела карцинома плућа према хистолошком типу тумора и 
старости оперисаних болесника током двадесетогодишњег 
периода – патохистолошка студија
Јелена Стојшић1, Татјана Аџић2,3, Драгана Марић2,3, Драган Суботић2,4, Иван Миловановић2,5, 
Бранислава Миленковић2,3, Јелена Радојичић1, Јелена Марковић1, Драгана Димитријевић6

1Одељење за торакопулмоналну патологију, Служба за патологију, Клинички центар Србије, Београд, Србија;
2Медицински факултет, Универзитет у Београду, Београд, Србија;
3Клиника за пулмологију, Клинички центар Србије, Београд, Србија;
4Клиника за грудну хирургију, Клинички центар Србије, Београд, Србија;
5Институт за патофизиологију, Медицински факултет, Универзитет у Београду, Београд, Србија;
6Институт за јавно здравље Србије „Др Милан Јовановић Батут”, Београд, Србија
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