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= Abstract =

The levels of CA 19-9 and CEA were studied in 374 cases of
stomach and 68 cases of colorectal cancer The results are as
follows

1. The sensitivity of preoperative CA19-9 level was as
21.8% in stomach cancer, 37 5% colorectal cancer and the
sensitivity of preperative CEA level was 25.8% in stomach can-
cer and the sensitivity of preoperative CEA level was 25.8% 1n
stomach cancer and 51.5% 1n colorectal cancer.

2. In stomach cancer, the posiive rate of preoperative
CA19-9 level was 4 1% in stage 1, 24.0% mn stage I, 25.7%
in stage [, 32.9% 1n stage IV and posttive rate of preoperative
CEA level was 108% in stage 1. 250% in stage I, 256%
mn stage I, 40 6% in stage IV.

3. In colon cancer, positive rate of CA 19-9 was 90% in
Dukes A, 15.4% in Dukes B, 35.0% m Dukes C, 33.3% 1in
Dukes D and positive rates of preoperative CEA level were
7.6% n Dukes A, 50.5% in Dukes B, 73 1% in Dukes C,
53.1% in Dukes D

4 The recurrence rate of stomach cancer was 71.4% 1n the
cases of positive preoperative CA19-9 level and 32.1% 1n the
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cases of negative preoperative CA19-9 level, which was stast-
cally significant(P<0.025). The Recurrence rates of stomach
cancer was 52.4% in the cases of positive, preoperative CEA
level and 25.0% in the cases of negative preoperative CEA
level which was also stastically significant.

5. The sensitivity of CA19-9 level of detection of recurrence
was 75% in the cases of positive preoperative CA19-9 level,
46.2% in the cases of negative, preoperative CA19-9 level and
97.1% in the cases of negative preoperative CA 19-9 level.

6. The sensitvity of CEA level for detection of recurrence
was 87.5% in the cases of negative preoperative CEA level and
specificity was 37 5% in the cases of positive preoperative CEA
level and 10.3% in the cases of negatve preperative CEA
level.

Conclusion

In conclusion, although the sensitivity of CA 19-9 level for
diagnosis in stomach and colorectal cancer was lower than that
of CEA level, these data suggest that in stomach cancer the
preoperative CA19-9 level may be useful as prognostic factor,
and 1n the cases where preoperative CA19-9 level was detected
checking CA19-9 level during postoperative period will be use-
ful of early detection of recurrence.

Key words : CEA, CA19-9 Stomach cancer, Colorectal cancer,
recurrence
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Table 1. Number of patients according to the stage and type of operation

STOMACH CA. COLON CA.
STAGE RADICAL PALLIATIVE TOTAL STAGE RADICAL PALLIATIVE TOTAL
I 115 0 115 A 13 0 13
I 43 3 46 B 15 1 16
i 90 9 99 C 17 9 26
I\ 30 84 114 D 2 11 13 B
Total 278 9% 374  Total 47 21 68
Table 2. Distibution of age and sex in stomach and colon ca
Disease Age 10-19 20-29 30-39 4049 50-59 60-69 70-79 80- Total
Stomach ca
male - 25 57 91 62 13 - 255
female - 20 27 46 19 4 1 119
Total - 45 34 136 81 17 1 374
Colon ca
male - - 10 15 1 - 41
female - 1 4 7 6 - 1 27
Total - 1 10 17 17 21 1 1 68
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FAE 200014 80t 7Hx]) BE 3G 50t
7} W 2%n 2 2oz 40, 60U &
olglor, tAFdTA M= 20t o A 807t
2 B¥3ga 60d 7t b Bon I v
o2 50tie} 40t0e) +olfith. (Table 2)
ATl A ATl 7<= AJCC
(American Joint Committe on Cancer)®] 7]
Fd 93] BRaIen, A JoA
AW 719] EFE DukesEFVO 3] &7
st ZXFEL AP FAE F oFE
F A&Hew 8% CEAX 2 ¥F CA19-9
x]9] Ao} 7b5ata 180E o) A &
o] 7}5tgd dE o] 934, HAA
ohol 1089 4% ¥F CEA %
CAl9-9x & &% 2712 oo &3E 2
#=2 stgoed gjgwol 374, WAZET |
9l g1, olE oo oM F& M T
z w AAAFF ¥F CEANS BF
CA19-9%), 283 & ¥ &3 CEA ¥
CA19-9x) 9] ¥E3} A% {7 #AE =
Avatdt. 8% CEAXY &7 Abbott La-
boratory*F¢] CEA RIA Monoclonal KitE ©]
2393 ¥F CA19-9x9] A& Abbott

LaboratoryAF8] CA19-9 RIA Diagnostic Kit
g olg3lgoy olE9 A duve 1Y
WAlH G (sohd  phase  radioimmunoassay
method)ol e, ZHA= ZSHAIZA -20T
of B@stgdrh. ¥F CEA® ZAAE S
Ong/m-% 71ES2 A3, ¥F CA19-99
AAANE 37U/ 2 9. BAFH HZEY
ol & Chi-square testE ©]-&3t3th

m & i

1. =X 8Z CEA ¥ CA19-9%|¢]
ANk

1) 91¢

CEAY B &L 25.8%(80/320)°1%A L,
CA19-99] A &L 21.8%(55/252)A o1,
CEAS CA19-9%F 371A] ool $AZ H
1 A$LE 31.3%(73/233)010 o8, CEAS
CA19-99 FAlol F¥AE B AS%E 7.3%
(17/233)°01th. % CEAQ 4471 44
&2 B9 stage oA 10.8%(10/92), stage
Mol A 25.0%(9/36), stage MM 25.6%

Table 3. The positive rates of preopative CA19-9 and CEA level in vanous stages of stomach cancer

pahents.
Tumor marker ~ CEA(+) CA19-9(+) CEA(+) or  CEA(+) and
Stage CA19-9(+) CA19-9(+)
I 10/92 3/72 6/65 0/65
(10.8%) (4.1%) (92%) (0%)
II 9/36 6/25 6/22 1/22
(25.0%) (240%) 272%) _. (45%)
i 22/68 18/70 24/67 5/67
(256%) (25.7%) (35.8%) (74%)
I\'f - 39/96 28/85 37/79 11/79
(40.6%) (329%) (46.8%) (13.9%)
Total 80/310 55/252 73/233 17/233
(25.8%) (21.8%) (31.3%) (7.3%)

+  above cut off level.
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(22/86, stage IVollA 40.6%(39/96)% HY
on 8F CA19-99 4718 CA19-99) ¥
*3%” BW stage ] oA 4.1%(3/72), stage
HolA 24.0%(6/25), stage MMolA 25.7%
(18/70), stage IVolA 32.9%1(28/85)%th.
(Table 3)

2) ALY

CEASl 44
CA19-9¢] A
CEA9}F CA19-9%F
o] =

L.

51.5%(35/68) ]
S 37.5%(21/56)
3}
}:

SRR N
Fige gom,
e
CEA%}

Ag B A= 19.6%

A o) ol
ZA$E  58.9%(33/56) R 1L,
CA19-99 E Al

(11/56)019th. 8% CEAY 9747148 <44
&< B3 stage ANA 7.6%(1/13), stage B
o A} 50.5%(8/16), stage Coll A 73.1(19/26),
stage DollA 53.8%(7/13)% RAow EF
CA19-99 24718 CA19-99 ¥4 &3 BY
stage A°A 9.0%(1/11), stage BellA 15.
4%1(2/13), stage CollA 35.0%(7/20), stage
Do) 4 33.3%(4/12)¢] R th. (Table 4)
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1) e

A o] 1 F& 3 1870€Y ojuiol AEol
AY ASE BAF 34(36.6% )09
7E g E‘E stage 1A 2645 29 (7.
%), stage [[oA 215 594(23.8%), sta-
ge MolA 34613 1894 (52.9% ), stage IVl A
12 % 94(75.0% ) A, A ZdTAM

ox %
Wk e 1l

~1

% 3 1870¥ ool Aol wHE AS<=
104 % 3928 E5 stage CXth (Table
5)

2) A

WAL TFAAN Fe F 1874E ol A
o] AR A$E 48 F 3A(H%)E EF
stage Col%lth. (Table 5)

3. Z2AF=™ 8E CEAX| &

CA19-9%|2} ZHLU RS2 A

1) 9

5% 3 18718 oW AL A= FE
A BZF CEAX 7 FAQ A% 52.4%(11/21)
fom, A dF CEAA 4 A%
25.0%(14/56)010 1, &3 ¥F CA19-97
7F A AS 71.4%(10/14)8 oW, FE=
A "bF CA19-927F S4d 2AF 32.1%

Table 4. The positive rates of preoperative CA19-9 and CEA level in various stages of colon cancer

patients
Tumor marker CEA(t) CA19-9(+) CEA(+) or CEA(+) and
Stage(Dukes) CA19-9(+) CA.3-9(+)
A 1/13 1/11 1/11 1711
(76%) (9.0%) (9.0%) (9.0%)
B 8/16 2/13 9/13 2/13
(50.5%) {(154%) (69.2%) (154%)
C 19/26 7/20 16/20 6/20
(73.1%) (35.0%) (80.0%) (30.0%)
D 7/13 4/12 7/12 2/12
(538%) (33.3%) (58.3%) (16.6%)
Total 35/68 21/56 33/56 11/56
(515%) (375%) (589%) (19.6%)

+ © above cut off level.
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Table 5. The cases of recurrence within 18 months of operation in stomach and colon carcinoma

patients.
Stomach cancer Colon cancer
Stage Recurrence Stage Recurrence
I 2/26( 71.1%) A 0/2
I 5/21(23.8%) B 0/3
il 18/34(52.9%) C 3/4(75%)
\4 9/12(75.0%) D 0/1
Total 34/93(36.6%) Total 3/10(30% )

Table 6. Recurrence rates within 18 months of stomach and colon cancers according to

preoperative CEA and CA19-9 level.

Tumor marker

Preoperative Stomach ca. Colon ca.
CEA(+) 11/21(52.4% )2 2/7(28.6%)
CEA(—) 14/56(25.0% )P 1/4(25.0%)
CA199(+) 10/14(71.4% )¢ 2/2(100%)
CA199(-) 18/56(32.1% )8 1/7(143%)
CEA(—) & CA19-9(—) 11/40(275%)¢ 1/3(33.3%)
CEA(+) or CA19-9(+) 5/14(35.7%) 0/4( 0%)
CEA(—) & CA19-9(+) 6/7 (85.7% )€ 2/2(100%)

+  above cut off level.

P : P-Value a vs b p<0.05
c vs d p<0.025

e vs f p<0.25

(18/56) 2. 2 o A 8% CEAY CA19-9A
b A ARl g4 AeuT £ F
1871 ool ALE BEo] FA =X

o} (P<005, p<0.025)

A ¥F CEAX S CA19-9%17F 2%
AN AL F 27.5%(11/40)01 A 18704 o]

Aaatgon, CEAXY CA19-931%

iAo FAdE B ALoe 37.5%
(5/14), CEAXI$} CA19-9A7F 2% ¥4
Ao 85.7%(6/T)MA %€ & 1878 o]
el ARsted £ CEAX 9}
CA19-9%7} 2% <44 CEAZX| 9}
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— ! below cut off level.

CA19-93]7} B+ %"é?l 7A$-ol vl AL
gl 4—49}7}] &9t} (P<0.05)(Table 6)
Z+ drjdz & A ¥F CEAA
CA19-9x¢} A% fFFoe] JAAEZ EH,
CEAX7} 449 %% stage 194 0%
(0/2), stage TolA 37.5%(3/8), stage IN°l
A 50%(3/6), stage VelA 100%(5/5)7F A
watg ey, CEAXIZF &4 2% stage 1
ol A 9.5%(2/21), stage N9l 8.5%(1/12),
stage MNA) 52.1%(9/19), stage Vel A 50.
0% (2/4)7} AEskAch. CA19-9X7F FA3 Y
A stage N4 66.7%(2/3), stage MA
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57.1%(4/7), stage WolA 100%(4/4)7F gt
st ony, CA19-9x7} 4<% 2% stage |
oA 10%(2/20), stage MoNA 16.7%(2/12),
stage MMNA 52.6%(10/19), stage IVollA
30%(4/5)7} Adtsle & A CA19-9A7}F
FEQ) RS S8 Aol v Adstes &
g0l & Aol U (Table 7)

2) WAL

F= T 1871€ olujo AL
A BF CEAX 7} ¥4 A% 4
CEAX|7} &4 749 25.0%(1/4
& A BF CA19-9A17F ¥ A$ 100%
(2/2), CA19-9x17} 4 2% 14.3%(1/7)
Atk F& A 8F CEAA % CA19-97F &
A A% 39 F 1994 &35 1871E ol
o) AZsges, CEAxIS} CA19-9A7} &

oo]: Aé

abl

=

¢l g 2dolA BE AL
e 6) ¥H7 g2 A
#Z CEAXZF ¥4 ukes Coll A
|5 2o 7F A 23 E 2, Dukes BSE Dol A
34 5 A3 o7} giAe™, Dukes CY
I ol A et ¢ d EF CAL9-93)
7} %449 A% Dukes COlA 29 ZF
sdgen, & A dF CAI-927F F4%
7% Dukes A,B,D9 545 23 o 7} ¢l
o, Dukes CY 245 147} AE3stE o},
(Table 8)
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Table 7. The correlation of recurrence within 18 months and preoperahve CA19-9 and CEA level in

each stage of stomach carcinoma

Stage Preoperative CEA Preoperative CA19-9
(+) (—) (+) (=)
I 0/2( 0%) 2/21( 95%) 0 2/20(10.0% )
11 3/8( 375%) 1/12( 85%) 2/3( 66.7%) 2/12(16.7%)
111 3/6( 50.0%) 9/19(52.1%) 4/7( 57.1%) 10/19(52.6 %)
v 5/5(100 %) 2/4 (50.0%) 4/4(100 %) 4/5 (80.0%)
Total 11/21(52.4%) 4/56(25.0%) 10/14(714 %) 18/56(32.1%)

+ . above cut off level.

—  below cut off level

Table 8. The correlation of recurrence within 18 months and preoperatve CA19-9 and CEA level in

Dukes stage of colorectal carcinoma

Stage Preoperative CEA Preoperative CA19-9
(+) (—) (+) (—)

A ¢/0 0/2 0/0 0/2
B 0/2 0/1 0/0 0/2

C 2/3 1/1 2/2 1/2
D 0/1 0/0 0/0 0/1
Total 2/7 1/4 2/2 1/7
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Table 9. Recurrence rates within 18 months of stomach and colon cancers according to

postoperative CEA and CA19-9 level.

Tumor marker

(postoperative) Stomach ca. Colon ca.
CEA(+) 7/10( 70.0%) 2/2(100%)
CEA(—) 12/27( 444 %) 1/7( 14.3%)
CA19-9(+) 4/ 5( 80.0%) 1/1(100%)
CA19-9(—) 11/28( 39.3) 0/4( 0%)
CEA(—) & CA19-9(—) 8/22( 364%) 1/5( 200%)

CEA(+) or CA19-9(+)
CEA(+) & CA19-9(+)

4/ 8( 50.0%) 0/0
2/ 2(100%) 1/1(100% )

(7/10)oll A 3Ig o0y, CEAX7F 4%
A9 44.4%(12/27)914 Adsgdrt. F&
Z CA19-9x17} ¥4 B $ 80%(4/5)0 A
Adatg s, CAI9-9X7F 4 44 39.3%
(11/28)1 4 Agstdr. &4 F ¥F CEA
219 CA19-9x7F 2% &4 A% 36.4%
(8/22)9 A AZstg o CEAX 9L CA19-9
A S7HAA T FAAA B9 50%(4/8)0 A
A 23R AL, CEAﬂQ‘r CA19-9:‘<17} 5 %
Al A% 2ddM RE AE3ATh (Table
9)
2) AZFY

F4& T 8F CEAXZ FAU B 249
A 2% ALsgoed, CEAX7 %*éﬂ 7
2 14.3% (/7)o A4 AFsEn. & F ¥
Z CA19-9x7} ¥AQ A4 1o AEst
AR, CAI9-9X7} 249 4ddMe ALd
7t g & F €5 CEAAZE 2% &
A9 AL 20.0%(1/5) AR LH,
CA19-9X7} 2% %A 144 et
t}. (Table 9)

5. 22X MEF2| CEA U CA19-9X9]
HED egFete| 1A

1) A%
%% A CEANS $4F CEAX 2%

O{N r_

==

nlo

A AL 63.3%H Agstda, & A
CEAX® 5 ¥ CEAxV} %Véﬂ 3% 8.
%(7/8) oA ALsA. & A CA19-9%]
9 &3 CA19-947} 2% %*é‘d 7% 38.
9%(7/18)ol A AMLsldxn, F€ A F
CA19-9%|7} A ZS % F CA19-9%
of #Agol 4ol 25 A L3A ) (Table

1 CEA
CEAX 7} °*§ il 73-?* A
A ASolA Zﬂ‘ﬂa }ﬁq‘ CA19-9%} ?‘%
I CA19-9X|7} 2% %A
%o} (Table 10,11)

6. 2X|$& M 8 CA19-9%| ¥
CEAX|e} A1t MET|ZHE2| CAIS-9%|
2 CEA2}2] AMRHA|

) 9

Al Z

o}
n
J o

1

Ao g ALL BHA}7] Hol ¥F
CEAX7} ¥z Jeid
(10/2009.28, < A €% CEAA7

Ql AL+ 8T 5‘7(7/8)9&031 CEAX7} 4
el ALy 25.0%(3/12)Ad. AR HoFE A
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Table 10. Recurrence rates within 18 months of stomach and colon cancers according to changes of
preoperative and postoperative CEA level

PECEA(—) PECEA(—) PECEA(+) PECEA(+)
POCEA(—) POCEA(+) POCEA(—) POCEA(+)

Stomach ca. 19/30 1/3 0/2 7/8
(63.3%) (33.3%) (0%) (875%)

Colon ca. 0/3 0/0 0/3 11
0%) 0%) (100%)

PECEA . Preoperative CEA level = POCEA ' Postoperative CEA level

Table 11. Recurrence rates within 18 months of Stomach and colon cancers according to changes
of preoperative and postoperative CA19-9 level

PECA19-9(—) PECA19-9(—) PECA19-9(+) PECA19-9(+)
POCA19-9(—) POCA19-9(+) POCA19-9(—) POCA19-9(+)

Stomach ca. 7/18 1/2 2/2 2/2
(389%) (50.0%) (100%) (100%)
Colon ca. 0/4 0/0 0/0 1/1

PECA19-9 Preoperative CA19-9 level POCA19-9 ~ Postoperative CA19-9 level

Table 12. The correlation between the preoperative CEA and CA19-9 level, CEA and CA19-9 level
dunng follow up penod with reference to recurrence within 18 months 1in stomach cancer patents.

Preoperative CEA(+) dunng Preoperative CA19-9(+) dunng
CEA level follow-up period CA19-9 level follow up period
Recurrence(+)
CEA(+) 7/8 (87.5%) CA19-9(+) 3/4 (75.0%)
CEA(—) 3/12(25.0% ) CA19-9(—) 6/13(46.2%)
Total 10/20(50.0% ) Total 9/17(52.9% )
Recurrence(—)
CEA(+) 3/8 (37.5%) CA19-6(+) 0/4 (0%)
CEA(—) 4/39(10.3%) CA19-9(—) 1/34(29%)
Total 7/47(14.9%) Tetal 1/38(2.6%)

s WA Jo A EF CAI9-9X7F kA ALE 75%
2 Yehd A$E 52.9%(9/17)019 1, & (3/4)B e, & A F CA19-9%7} &4
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BEE 46.2%(6/13)0)AUTh. YA Ro=
aAfd dF A1 #&71%F CEAZL
A4E 14.9%9e0, 2% £ A
CEAX 7} 4AA A$= 37.5%(3/8)01 1,
F% A CEAX7F &4 A$= 10.3%
(4/39) At}

ddHow Aol gAY AF Ax BF
7125 CA19-9%] 44 A= 2.6%(1/33)
o], IF F£& A CA19-9% 7} FA oA
d A$E e9(0/4), FE A ¥F
CA19-9%7} &4 01Ad A9+ 2.9%(1/34)
o]t} (Table 12)

V.2 &

1979 Koprowski §*'¢] & Z¢ A
SWI11162 2 X € 1116NS19-90| 2t & &
AE M3, ol3H 3= &
CA19-90l2tm 3¢tk 1% CA19-99) 3
F27} sialyated lacto-N-fucopentose [ ¢
HHAHD, Lewss AP ERDYN T4 FA
A& 7HAH, 4F9 mucnd RoE EHA
o} 22 Atkinson &°& CA19-9°] Hd=x3,
E3] 7 HAdxE SAGL iHen,
1987 Afdhal 52 g &A9 AL
ANA e Bt AYLSFEF aeq v
FUFE CA19-99 ¥4 &0 v 3

X

O oo i rjt Hd
S o e ot O

Villano $9& 1,0208¢ ARNZZEFE
IU/me BAXNZ FHL A% 2 3k
3l 98.5%9] Solxg 7MAn, A &
250 dolA 79% 9] dUEeE BYdn 3}
fow, Ritts 7L 1,02389 5329 0.
4% SRS 1.3%NA 40U/me ©] <
AE BYta 3FYrh T3 19859 Gupta 5
98 BU/ME AAAZ YL A dAE
g3 443 JAA CEARY 10ng/ml2
BAXNE 3 Az vz B3 gure} Eo
T8 BIga Y. 1986 vHEWe 60
9] AAYzTAA F CA19-9%9] HFo]
12.7410.5U/méol ka1 3, 37U/méS 7]
TOE SIS BF FHEITIAA 5.5%9
&S BYEdn 3dn.

Thomson % Martin $7-& #AZP=Z
A9 ¥F CEAX= 2.5ng/mé ©]3tetx
o, Alexander 592 HAFQlol U A
ojg} FARFol Wt CEAXZE 21 Yo
&} FARFo W 37 FA e et FA
A9 A7t AR Ho o} dh sH L, Z
S0 F=ele] SlojA CEAY A3A & 4.
Ong/m¢2 3h= Aol §123stiil sH). 43
71 F4AZA e CEAXE UWREE 2
Sng/mé A 10ng/méAtel9] X & Hole Ao
2 HIFEI glon @mw opEorge e A
A AR sloiAe B9 g Bk o}

LA

—_

=

Table 13. The correlation between the preoperatve CEA and CA19-9 level, CEA and CA19-9 level
dunng follow up penod with reference to recurrence within 18 months mn colon cancer pahents.

Preoperative CEA(+) during

Preoperative CA19-9(+) during

CEA level follow up period CA19-9 level follow up period
Recurrence(+)
CEA(+) 2/2(100%) CA19-9(+) 1/1(100%)
CEA(—) 1/1(100%) CA19-9(—) 1/1(100%)
Recurrence(—)
CEA(+) 1/1(100% ) CA19-9(+) 0/0
CEA(—) 0/0 CA19-9(—) 1/1(100%)
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