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Serum Tumor Markers can Predict
Nonresectability in Gastric Cancer

AABBSS  TTRRAACCTT  BBaacckk  ggrroo  uunndd::  Gas tric can cer is one of the ma in ca u ses of de aths on can cer worl dwi de.
Se rum tu mor mar kers we re in ves ti ga ted to work as ef fec ti ve and non-in va si ve di ag nos tic or prog-
nos tic to ols. In this pros pec ti ve study, we ai med to find that the se rum le vels of the tu mor mar kers
which ha ve be en used to pre dict the sta ging and prog no sis may al so be use ful to pre dict the re sec -
ta bi lity. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  From Ja nu ary 2005 to May 2007, 187 con se cu ti ve pa ti ents with his-
to lo gi cally pro ven gas tric can cer we re en rol led in the study. The pa ti ents we re di vi ded in to two
gro ups; gro up 1 con sis ted of pa ti ents with R0 or R1 re sec ti on and gro up 2 pa ti ents with R2 re sec -
ti on Age, sex, cli ni cal and la bo ra tory fin dings, type of gas trec tomy, type of sur gi cal pro ce du re, and
tu mor mar kers, we re ana li zed for all pa ti ents. RRee  ssuullttss::  The re we re 161 pa ti ents in gro up 1 and 26
pa ti ents in gro up 2. The re we re not any sig ni fi cant dif fe ren ces bet we en gro ups re gar ding age, cli -
ni cal and la bo ra tory fin dings. The dif fe ren ce bet we en gro ups with re gard to gen der was sta tis ti cally
sig ni fi cant, fe ma le had much mo re non re sec tab le gas tric can cer (p= 0.001). Among the eva lu a ted
se rum tu mor mar kers; only pre o pe ra ti ve se rum CA 72-4 le vels we re sta tis ti cally sig ni fi cant to pre-
dict the non re sec ta bi lity in gas tric can cer pa ti ents (p= 0.05). CCoonncc  lluu  ssii  oonn:: Iden ti fi ca ti on of ad van -
ced di se a se by la pa ros copy al lows many pa ti ents to avo id an un ne ces sary la pa ro tomy. The re fo re,
pa ti ents with ele va ted le vels of CA 72-4 might be can di da tes for la pa ros co pic exp lo ra ti on to pre vent
an un ne ces sary la pa ro tomy. 

KKeeyy  WWoorrddss::  Sto mach ne op lasms; ge ne ral sur gery; tu mor mar kers, bi o lo gi cal; la pa ros copy

ÖÖZZEETT  GGii  rriişş::  Mi de kan se ri kan ser den ölüm le rin en önem li so rum lu la rın dan dır. Se rum tü mör be lir -
teç le ri nin ta nı da ve te da vi ta ki bin de et kin lik le ri gös te ril miş tir. Bu pros pek tif ça lış ma da mi de kan -
se ri nin ev re si nin ve prog no zu nun tah mi nin de kul la nı lan tü mör be lir teç le ri dü zey le ri nin
re zek ta bi li te yi de ğer len dir me de de kul la nı la bi lir li ği ni araş tır ma yı he def le dik. GGee  rreeçç  vvee  YYöönn  tteemm  --
lleerr:: Ocak 2005'ten Ma yıs 2007'ye ka dar mi de kan se ri ol du ğu his to lo jik ola rak is pat lan mış ve ame -
li yat edil miş olan 187 has ta iki gru ba ay rı la rak in ce len di. Grup 1 R0 ve ya R1 re zek si yon ya pı lan
has ta la rı, grup 2 ise R2 re zek si yon ya pı lan has ta lar içe ri yor du. Yaş, cin si yet, kli nik ve la bo ra tu var
bul gu la rı, gas trek to mi ve re zek si yon ti pi ve tü mör be lir teç le ri her has ta için kay de dil di. BBuull  gguu  llaarr::
Grup 1 161, grup 2 ise 26 has ta dan oluş tu. Yaş, kli nik ve la bo ra tu var bul gu la rı açı sın dan grup lar ara -
sın da fark yok tu. Cin si yet açı sın dan ba kıl dı ğın da grup lar ara sın da an lam lı fark var dı; ba yan la ra da -
ha faz la R2 re zek si yon ya pıl mış tı (p<0.01). Se rum tü mör be lir teç le ri için den sa de ce ame li yat ön ce si
CA 72-4 se vi ye si nin mi de kan se ri has ta la rın da Ro ve ya R1 re zek si yo nun ya pı la ma ya ca ğı nı ön ce den
be lir le me de fay da lı ol du ğu gö rül dü (p= 0.05). SSoo  nnuuçç::  Mi de kan se rin de iler le miş has ta lı ğın la pa ros -
ko piy le be lir len me si pek çok has ta nın ge rek siz la pa ro to mi ye ma ruz kal ma sı nı ön le mek te dir. Ame -
li yat ön ce si yük sek se rum CA 72-4 se vi ye si olan has ta la rın ru tin la pa ros ko pik de ğer len di ril me si
ge rek siz la pa ro to mi le ri ön le ye bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Mi de kan se ri ; cer ra hi ; tü mör mar ker la rı, la pa ros ko pi
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as tric can cer is the se cond most let hal types
of can cer.1 Its eti o logy is not known but va -
ri o us pre dis po sing fac tors are bla med. Alt -

ho ugh im pro ve ment of sur gi cal tre at ment has
in cre a sed the 5-ye ar sur vi val ra te, sur vi val of pa ti -
ents with gas tric can cer still re ma ins po or.2 Be si des
gas tros co pic sur ve il lan ce, se rum tu mor mar kers
we re in ves ti ga ted to use as ef fec ti ve and non-in va -
si ve di ag nos tic or prog nos tic to ols.3

Car bohy dra te an ti gen 19-9 (CA 19-9) was fo -
und to be bet ter than car ci no emb ryo nic an ti gen as
a prog nos tic fac tor in pa ti ents with gas tric can cer.4,5

Ele va ted le vels of CA 125 we re re por ted in 30-55%
of gas tric can cer pa ti ents.6-9 In a re cent study, CA
72-4 and CA 15-3 le vels we re re por ted abo ve nor-
mal in 46.8% and 18.4% of gas tric can cer pa ti ents
res pec ti vely and se rum CA 72-4 le vel was fo und to
be cor re la ted with sta ging and prog no sis of the di s-
e a se.6

It may not be pos sib le to ob ta in R0 or even R1
re sec ti on in gas tric can cer pa ti ents. Alt ho ugh the
de ve lop ment of many ra di o lo gi cal di ag nos tic mo -
da li ti es, la pa ros copy be co mes an es sen ti al com po -
nent of pret re at ment sta ging for gas tric can cer to
avo id un ne ces sary la pa ro to mi es in pa ti ents in
whom sur gi cal pal li a ti on is not in di ca ted. Se rum
le vels of the tu mor mar kers used to pre dict the sta -
ging and prog no sis may al so be use ful to pre dict the
non re sec ta bi lity. In this pros pec ti ve study, we ai -
med to eva lu a te this opi ni on.

MA TE RI AL AND MET HODS

From Ja nu ary 2005 to May 2007, 187 con se cu ti ve
pa ti ents with his to lo gi cally pro ven gas tric can cer
who un der went sur gery at Er ci yes Uni ver sity Me -
di cal Scho ol De part ment of Ge ne ral Sur gery we re
en rol led in the study. The pa ti ents we re di vi ded in -
to 2 gro ups; gro up 1 con sis ted of pa ti ents with R0
or R1 re sec ti on and gro up 2 pa ti ents with R2 re sec-
ti on (R0; no re si du al gross or mic ros co pic di se a se,
R1; mic ros co pic re si du al di se a se only, R2; gross re -
si du al di se a se). Age, sex, cli ni cal fin dings, la bo ra -
tory fin dings, type of gas trec tomy, type of
re sec ti on, and tu mor mar kers, we re de ter mi ned for
all pa ti ents. The mor bi dity and mor ta lity sta tis tics
we re res tric ted to the hos pi tal stay and pos to pe ra -

ti ve pe ri od (less than one month). In for med con-
sent form was ap pro ved by the pa ti ents.

Se rum was col lec ted be fo re ope ra ti on from
the se pa ti ents for analy sis of va ri o us tu mor mar kers
inc lu ding AFP, CE A, CA 125, CA 15-3, CA 19-9,
and CA 72-4. The re sults of analy sis we re com pa -
red bet we en the two gro ups. Se rum le vels of mar -
kers we re de ter mi ned by im mu no ra di o met ric
as says. The ran ge of mar kers we re as fol lows; AFP
0.6-6.65 ng/ml; CE A<2.5 ng/ml; CA 125, 0-21
U/ml; CA 15-3, 6.4-58 U/ml; CA 19-9, 0-33 U/ml;
CA 72-4, 0-3,8 U/ml. 

Da ta from the study we re eva lu a ted with the
sta tis ti cal SPSS pac ka ge ver si on 13.0 (Chi ca go, Il lı -
no is). Da ta we re ex pres sed as me an ± stan dard de vi -
a ti on (SD) or me di an (ran ge). Dif fe ren ces bet we en
ca te go ri cal va ri ab les we re com pa red with Chi-squ -
a re test. The dif fe ren ces bet we en the me di ans of the
gro ups we re com pa red with Mann-Whit ney U test.
A p va lu e <0.05 was con si de red sig ni fi cant.

RE SULTS

The le vels of tu mor mar kers of the pa ti ents with
re sec tab le or un re sec tab le gas tric can cer are sum-
me ri zed in tab le 1. The re we re 161 pa ti ents in gro -
up 1 and 26 pa ti ents in gro up 2. To tal of 187
pa ti ents inc lu ded in the study, 124 we re ma le, 63
we re fe ma le with an ave ra ge age of 56 ± 1,8. The -
re we re not any sig ni fi cant dif fe ren ces bet we en
the gro ups re gar ding age, cli ni cal and la bo ra tory
fin dings. Ten ma le (8.1%) and six te en fe ma le
(25.4%) pa ti ents we re as ses sed to ha ve non re sec -
tab le tu mors. This dif fe ren ce bet we en gen der was
sta tis ti cally sig ni fi cant, fe ma le had much mo re
non re sec tab le gas tric can cer (p= 0.003).

Tu be je ju nos tomy was per for med in 10 pa ti -
ents, only exp lo ra tory la pa ro tomy in 4 pa ti ents, gas-
tro je ju nos tomy for the con ti nu ity of the pas sa ge in
5 pa ti ents and pal li a ti ve gas trec tomy in 7 pa ti ents
in gro up 2 with la pa ro tomy. To tal gas trec tomy was
per for med in 98 (60.9%) pa ti ents and sub to tal gas-
trec tomy in 63 (39.1%) pa ti ents in gro up 1.

The most fre qu ent ca u se of mor bi dity was ple -
u ral ef fu si on se en in 28 pa ti ents (15%). Wo und in-
fec ti on in 15 pa ti ents (8%), and a fis tu la from
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esop ha go je ju nal anas to mo sis in 6 pa ti ents. Pos to pe -
ra ti ve acu te res pi ta tory dis tress syndro me (ARDS)
de ve lo ped in 5 pa ti ents with one or mo re comp li -
ca ti ons and 4 of them di ed with sep sis and mul ti or -
gan fa i lu re.  Pos to pe ra ti ve mor ta lity ra te was 4.3%
rep re sen ting 8 pa ti ents. As men ti o ned abo ve, 4 pa-
ti ents di ed be ca u se of  ARDS re la ted mul ti or gan fa -
i lu re, 2 pa ti ents di ed from sep sis se con dary to fis tu la
from esop ha go je ju nal anas to mo sis, one pa ti ent di -
ed se con dary to myo car di al in farc ti on and one pa-
ti ent di ed with pul mo ner em bo lus.

Among the eva lu a ted mar kers; AFP, CE A, CA
125, CA 15-3, CA 19-9, and CA 72-4, only the se -
rum le vels of AFP we re hig her in gro up 1 com pa -
red to gro up 2. Si mi lar re sults we re ob ta i ned
re gar ding to the age of the gro ups; gro up 1 was ol -
der than gro up 2 but this dif fe ren ces did not re ach
sta tis ti cal sig ni fi can ce (Tab le 1). 

The dif fe ren ce of CA 125, CA 15-3 and CA 72-
4 bet we en two gro ups we re no tab le. The ir p va lu -
e we re 0,07, 0.05, and 0.02 res pec ti vely. Alt ho ugh
pre o pe ra ti ve CA 15-3 le vels we re of  bor der li ne
sig ni fi cant, only pre o pe ra ti ve se rum CA 72-4 le vels
re ac hed the sta tis ti cally sig ni fi cant dif fe ren ce to
pre dict the non re sec ta bi lity in gas tric can cer.

DIS CUS SI ON

Des pi te the dec li ne in its in ci den ce, gas tric can cer
con ti nu es to be one of the ma in ca u ses of de aths on
can cer worl dwi de, 5-ye ar sur vi val is bet we en 7-
15%.7 Tu mor mar kers are bi o lo gi cal agents that ha -
ve be en in ves ti ga ted for a long ti me and no wa days
they play an im por tant ro le in di ag no sis, eva lu a ti -
on to tre at ment res pon se, mo ni to ring and re cur -
ren ces tho ugh to be from tu mor cells.10

Shed ding or sec re ti on of tu mor an ti gen de-
pends on tu mor vo lu me, vas cu la rity of tu mor or
im mu no ge ne ity of pa ti ents.3 The re are nu me ro us
pub li ca ti ons on the prog nos tic sig ni fi can ce of tu -
mor mar kers in gas tric can cer. It is ag re ed that pa-
ti ents with ad van ced sta ge of di se a se ha ve hig her
po si ti ve ra te of se rum mar kers. Our da ta cor re la ted
well with this opi ni on. 

It is in te res ting that in our study, CA 125 and
CA 15-3, the tu mor mar kers com monly used in

mo ni to ring for ova ri an and bre ast can cers, sho wed
an im por tant as so ci a ti on with non re sec ta bi lity in
gas tric can cer. Si mi lar re sults ha ve be en re por -
ted.3,10 This fin dings may be re la ted to ag gres si ve
bi o lo gi cal na tu re of tu mors. We fo und that CA 125
and CA 15-3 le vels we re ele va ted in 33.6% and
24.2% of gas tric can cer pa ti ents res pec ti vely. Alt -
ho ugh this as so ci a ti on did not re ach a sta tis ti cal sig-
ni fi can ce, this is su e de ser ves to be in ves ti ga ted;
mo re o ver, the ir com bi na ti on may be sig ni fi cant. 

In the li te ra tu re, the re are many stu di es re por -
ting CE A, CA19-9 and CA 72-4 as prog nos tic fac-
tors in gas tric can cer. Ele va ted CE A le vels are
re por ted bet we en 15 to 57.6% and CA 19-9 le vels
are ele va ted in 14.4 to 44% of gas tric can cer pa ti -
ents.11-17 CE A and CA 19-9 act as in ter cel lu lar ad-
he si on mo le cu les, and cells ex pres sing the se
glycop ro te ins may ha ve a gre a ter in va si ve po ten ti -

Variables Resectable gastric cancer Nonresectable gastric cancer p

N= 161 N= 26

mean ± SD mean ± SD

median (min-max) median (min-max)

AFP n= 122 n= 16 >0.05

28.8 ± 10.3 6.2 ± 2.8

3.1 (0.0-819.0) 3.3 (0.0-45.3)

CEA n= 154 n= 24 >0.05

13.9 ± 5.3 14.3 ± 5.0

1.8 (0.0-753.1) 2.8 (0.2-98.4)

CA-125 n= 100 n= 12 >0.05

33.8 ± 9.0 104.7 ± 33.2

12.9 (1.3-373.0) 2.8 (5.0-203.0)

CA 15-3 n= 88 n= 16 0.05

76.8 ± 39.4 270 ± 208.7

19.2 (5.6-1714.3) 30.6 (15.2-1714.3)

CA 19-9 n= 137 n= 19 >0.05

44.6 ± 8.9 108.4 ± 44.7

12.4 (0.0-655.1) 21.2 (0.0-655.1)

Age n= 161 n= 26 >0.05

58.0 ± 1.0 53.2 ± 2.7

57 (23.0-85.0) 56 (27.0-81.0)

CA 72-4 n= 130 n= 26 <0.05

45.3 ± 9.1 82.2 ± 31.5

4.2 (0.0-446.2) 15.1 (0.8-440.0)

Gender <0.01

Male 114 10

Female 47 16

TABLE 1: The comparison of the groups with regards to
tumor markers, age and gender.
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al. Ad di ti o nally, a cor re la ti on bet we en CE A and
pro li fe ra ting cell nuc le ar an ti gen has be en des cri -
bed, sug ges ting that cell ex pres sing this an ti gen will
ex hi bit an in cre a sed pro li fe ra ting ac ti vity.18-20 We
fo und ele va ted CE A and CA 19-9 le vels in 35.3%
and 26.7% of the pa ti ents res pec ti vely. Alt ho ugh
CE A and CA 19-9 ha ve be en de mons tra ted to ha -
ve a prog nos tic va lu e of sur vi val,10 we did not find
them as sig ni fi cant pre dic tors for non re sec ta bi lity. 

CA 72-4 as say me a su res a hu man tu mor-as so -
ci a ted glycop ro te in TAG-72 which has be en in ves -
ti ga ted as a go od mar ker for la te sta ge gas tric
can cer.21 Ele va ted le vels of TAG-72  we re re por ted
in the se rum of  18.6% to 42.6% of  the pa ti ents
with gas tric can cer and the spe ci fi city was re por ted
to be very high, ne arly 100%.22,23 The se rum le vel
of CA72-4 cor re la te well with the le vel of TAG 72.
The se rum le vel of TAG-72  rep re sents  the pro li -
fe ra ti ve ac ti vity of cells in gas tric can cer.22 The re
are nu me ro us pub li ca ti ons abo ut the su pe ri o rity of
the CA 72-4 as say for prog nos tic sig ni fi can ce in
gas tric can cer.24-26 Pa ti ents with high pre o pe ra ti ve
se rum le vels of CA 72-4 ha ve be en re por ted to ha -
ve a gre a ter risk of de ath du e to gas tric can cer. CA

72-4 as say was re por ted to be mo re sen si ti ve, bet-
ter ref lect di se a se sta ge and ac ti vity, and bet ter in
pre dic ting re cur ren ce.6,24 Our re sults we re har mo -
ni o us with this re ports and sup port them; CA 72-4
was the only sig ni fi cant mar ker in pre dic ting non-
re sec ta bi lity in gas tric can cer.

The sen si ti vity of he li cal com pu ted to mog -
raphy per for med with gas tric-spe ci fic pro to cols for
the de tec ti on of small me tas ta ses on the pe ri to ne al
sur fa ce is low. Iden ti fi ca ti on of ad van ced di se a se
af for ded by la pa ros copy al lows many pa ti ents to be
spa red from nont he ra pe u tic la pa ro tomy. The re fo -
re, pa ti ents with ele va ted se rum le vels of CA 72-4
might be can di da tes for la pa ros co pic exp lo ra ti on to
pre vent an un ne ces sary la pa ro tomy. Af ter la pa ros -
co pic exa mi na ti on, pa ti ents with non re sec tab le tu -
mor may be can di da tes for che mo ra di ot he rapy
which can pro vi de down sta ging to re ach a re sec -
tab le tu mor.

In conc lu si on, ele va ted CA 72-4 le vels cor re -
la tes well with ad van ced sta ge of gas tric can cer.
Sur ge ons sho uld as ses CA 72-4 le vels be fo re the
cho i ce of the rapy re gi men du e to risk of  non re -
sec ta bi lity of the tu mor.
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