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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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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 4™
histological type included other rare pulmonary
malignancies: adenosquamous, large cell-
and sarcomatoid lung cancers, carcinoid and
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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; r’=0.71;

Table 1. Histological types of operated patients of both genders

. . Gender
Histological type Total
Female Male
N 76 538 614
Nee
% 44.7 67.1 63.2
N 69 193 262
AC
% 40.6 241 27.0
N 7 30 37
SCLC
% 41 3.7 3.8
N 18 41 59
Other
% 10.6 5.1 6.1
N 170 802 972
Total
% 17.5 82.5 100.0

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

Yac=-10278.1+5.18x; r’=0.96; Ysclc=-591.5+0.3x; r’=0.3;
Yother=846.7-0.42x; r>=0.28.

The same trends were present in male patients and are
shown in Graph 2. Yscc=-2179.3+1.1x; r’=0.68; Yac=-
1901.440.96x; r*=0.86; Ysclc=81.2-0.4x; r*=0.08; Yother=-
36.3+0.02x; r*=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;
r’=0.7; Yac=-8376.7+4.22x; r’=0.97; Ysclc=-672.7+0.34x,
r’=0.51; Yother=883.0-0.44x; r>=0.51.

Distribution of four major histological types of tissue
samples regarding the age of lung operated cancer patients
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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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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

Table 2. Distribution of lung cancer according to the histological type and age on surgery in patients of both age

Age (years)
Histological type <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 54 4 10.8 19 51.4 9 24.3 3 8.1 37 3.8
Other 3 0.5 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
Age (years)
Histological type <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. 201 374 177 329 35 6.5 538 67.1
AC 0 0 3 1.6 35 18.1 97 50.3 46 23.8 12 6.2 193 241
SCLC 0 0 1 33 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 7 171 0 0 4 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
Age (years)
Histological type <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 17 224 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 29 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 1.1 8 44.4 5 27.8 3 16.7 0 0 18 10.6
Total 1 0.6 12 7.0 4 24.1 60 35.3 46 271 10 5.9 170 100
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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 immunobhis-
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.
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Pacnopgena kapuyuHoma nayha npema XMCTONOLKOM TUMNy TYyMopa U
CTapoCTM onepucaHmx 601ecCHUKA TOKOM ABajeceToroauLlker

nepuoaa — NaTOXMCTO/OLWKA CTyAMja

Jenena Crojwwuh’, TatjaHa Aunh?3, OparaHa Mapuh??, Oparat Cy6otuh?4, iBaH MunosaHoBuh??,
BpaHucnasa Munenkosuh??, Jenena Pagojuunh’, Jenena Mapkosuh', iparaHa Qumutpujesnh®

'Operbetbe 3a TopakonynMoHanHy natonorujy, Cny»6a 3a natonorujy, KnuHnukm uentap Cpbuje, beorpag, Cpbuja;
*MepunumHcku dbakyntet, YHuBep3uTeT y beorpagy, beorpag, Cpbuja;

3KnuHuka 3a nynmonorujy, Knunnukm uentap Cpbuje, beorpag, Cpbuja;

“KnuHuka 3a rpyaHy xupyprujy, KnuHuuku ueHtap Cpbuje, beorpag, Cp6uja;

*UHCTUTYT 3a naTtodpusnonorujy, MeguumHckn dpakyntet, YHuBepautet y beorpaay, beorpag, Cp6uja;

®WNHCTUTYT 3a jaBHO 3gpaBsbe Cpbuje ,p MunaH JoBaHoswuh batyT”, beorpag, Cpbuja

KPATAK CAAPXA)J

YBog Op cBUX ManurHuTeTa KapurHom nnyha je sogehu y3pok
cmpTi y Cpbuju.

Lium paga Linmb oBOr peTpocnekTUBHOF NCTPaknBakba 610 je
[a ce yTBpAM pacnofesna KapurHoma ninyha npema xucrosno-
LWKOM TUMY TYMOPa, MOy 1 CTapocTn 6onecHKa.

MeTtope paga AHanu3vpaHu cy nogaLm o 6onecHnLMMa Koju
Cy XUPYPLLKY neyeHm 36or KapurHoma niyhay neprogy 1985-
2005. roguHe. Mogauu cy NnpuKynsbeHn 13 972 naTtoxucTono-
LWKa M3BeLLTaja onepurcaHnx 6onecHrka oba nona, rpynuca-
HMX NpemMa CTapOCHOM A06Y. XMCTONOLWKM TUMOBU KapLMHOMA
nnyha nogesbeHn cy Ha YeTpPY rMaBHa: CKBaMOLIENTyNapHu Kap-
umHom (SCC), apgeHokapuunHom (AC), cutHohenujckn Tvn (SCLC)
n octane, pehe xuctonouwke Tunose. Pacnogena KapyuHoma
nnyha n3BpLUeHa je Mpema X/UCTOMOLWKOM TUMYy TymMmopa, nosny
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1 CTapoCTUN bonecHmKa. 3a CTaTUCTUUKY 06paay fo6ujeHnX pe-
3ynTaTa KopuLheH je x*-TecT ca HMBOOM 3HauajHOCTU p<0,05.
Pesyntatu SCCje 610 Hajuewhn Tvn KapumHoma nnyha, a anjar-
HOCTWKOBaH je Kog 44,7% xeHa 1 68,0% myLkapaua. AC je 6ro
pehu, a 3abenexeH je kog 21,8% 6onecHuKa, Aok je SCC yTBp-
HeH Kop 64,0%. Hajsehn 6poj 6onecHmKa onepumcax je namehy
51. 1 60. roguHe (36,6%). Tpn 6onecHrka ca SCLC 6una cy one-
prcaHa y ceimMoj fieKaZu »uBoTa. Y rpynu 6onecHuka mnahux
og 30 roamHa no Tpu (0,5%) cy 6una onepuicaHa og SCC v peT-
Knx Tymopa rnyha. PeTku Tymopu nnyha ytepheHu cy kop 60-
necHrKa oba nona ctapoctu og 50 fo 60 roguHa (25%).
3akmyuak SCC je Hajuelw R XMCTONOLIKIM TUN KapLMHOMA niy-
ha Koj onepucaHnx 6onecH1Ka y CBUM CTapOCHKM rpynama.
KmbyuHe peun: kapynHom ninyha; XMCTONOLKM THM; onepauy-
ja; mon; ctapoct
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