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The Diagnostic Significances of Serum Carcinoembryonic Antigen
in Gastrointestinal Tract Cancers

Jong Tae Kim, M.D., Kyung Hee Won, M.D., Yul Ja Kim, M.D,,
Chong Suk Lee, M.D. and Hak Choong Lee, M.D.

Department of Internal Medicine, National Medical Center, Seoul, Korea

Carcinoembryonic antigen(CEA) levels were measured in the serum of 35 normal control
subjects and 179 cases of various benign and malignant gastrointestinal diseases.

Malignant gastrointestinal tumors include 69 cases of stomach cancer, 24 cases of hepatoma
and 33 cases of colorectal cancer. Benign gastrointestinal diseases include 29 cases of peptic
ulcer and 24 cases of liver cirrhosis.

The results were as followings: )

1) Mean serum CEA level in normal control subjects was 6.943.3 ng/ml and there was
no difference in mean serum CEA level between age and sex difference.

2) In malignant gastrointestinal tumors, mean serum CEA level in colorectal cancer, hepa-
toma and stomach cancer, were 54,3+88.9 ng/ml, 62.1--99.7 ng/ml respectively. Serum CEA
level showed positive rate of 67% in colorectal cancer, 63% in hepatoma and 62% in stomach:
cancer. There was no difference in mean levels and positivity of serum CEA between these
3 malignant tumor groups.

3) Positivity of serum CEA was 61% in malignant gastrointestinal tumor group in spite
of 37% in benign gastrointestinal disease group. In both mean level and positivity of serum
CEA, stomach cancer was much higher than peptic ulcer. But there was no difference in
mean level and positivity of serum CEA level between hepatoma and liver cirrhosis.

4) In hepatoma serum CEA level showed positive rate of 62.5% and alpha-feto protein
showed a rate of 58.3%.

5) Mean serum CEA levels in patients with cancer in rectal, cecal, sigmoid colon, ascending
colon and descending colon were 73.7+106.7 ng/ml, 69+84.8 ng/ml, 15.7-9.1 ng/ml, 7.5+
10.6 ng/ml and 4.0 ng/ml respectively. Positive rate of serum CEA showed 8% in sigmoid
colon cancer, 68% in rectal cancer and 66% in cecal cancer.

6) In considering of histological background, there was no correlation between the degree
of differentiation of tumor cell and the serum CEA level in colorectal cancer. According to
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Duke’s classification, the mean serum levels of CEA were 8.83-11.4 ng/ml in group A, 15.3
+16.0 ng/ml in group B and 68.54+101.5 ng/ml in group C respectively. Positivity -of serum
CEA in group A, B and C were 40%, 50% & 69% respectively. So there was significant
correlation between the degree of elevation of serym CEA and tumor extension.
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FFE i, FEEE FEGIT FEest 33 e
##E, FE%E, a-fetoprotein, F MBKES & BT
o BfFsgdod, o5 BEEL BBER KEld:
the Bare) RS BREA gsith. miE CEA{ES
F%E L international CIS i) CEA-RIA kit & £
e —® o R BEstgdew, a-fetoprotein -2
Clinical Assaysjit®] a-fetoprotein-RIA kitE #FH
st WA & Bgol AL M CEA: 10ng/
ml f ¢, a-fetoprotein & 125+25Tu/ml LA & (B
fEfEE Rgieh
5 &

1) F% HEBE 559 F5 miE CEA{E: 6.9
+3.3ng/ml 24 g 3 B % £ a9
(Table 1).

2) Eik JEERA A miE CEAES »#ladd 2
o, KB A = 54.34:-88.9 ng/ml, JFEl A& 62.1
+99.7 ng/ml, B4 78.6+115.2ng/ml 24 o]
T HEMdE FEE 2R 95H(>0.05) (Table
3).

3) Wiki: BEsl FFEBHE-S T REEERHLT 33
%A % CEA (57 Bikd Ryx, B-B R X
B st EEERRS 61%04 BiEE 24
A BB A RiERER) o 52 CEAEE B

Table 1. Various mean serum CEA levels in
normal control groups

Groups CEA (ng/ml)
Thompson, D. (1969)% 2.5
Do Young, Chung(1981)% 4.7+4.6
Concannon, J.P. (1978)%% 6.0
Egan, M.L.(1972)3%® 15.0
Alexander, J.C.(1978)% 6.6*

5. 0%*

Authors(1982) 6.913.3
*smoker
**ponsmoker
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Table 2. Mean serum CEA levels in normal subjects and various gastrointestinal tract discases

Groups No. of cases CEA (ng/ml) No. of ﬁositive cases(%)*
Normal controls 35 6.9+ 3.3 5(14)
Peptic ulcer 29 7.2+ 7.9 8(28)
Liver cirrhosis 24 25.24 64.6 10(42)
Colon cancer 33 54.3+ 88.9 22(67)
Hepatoma _ 24 62.14 99.7 15(63)
Stomach cancer 69 78.6+115.2 40(62)

* CEA positive case: serum CEAZ=10 ng/ml

Table 3. Mean serum CEA levels in stomach cancer, hepatoma and celorectal cancer

Groups No. of cases CEA (ng/ml) No. of positive cases(%)
Colorectal cancer 33 54.3+88.9 22(67)
Hepatoma 24 62.1499.7 15(63)

Stomach cancer 69 78.6-+115.0 40(62)

Table 4. Positivity in serum CEA in benign and malignant gastrointestinal diseases

Groups

No. of cases

No. of positive cases(%)

Benign GI diseases*

Malignant Gl tumors**

18(33)
77(61)

53
126

* Including liver cirrhosis and peptic ulcer.
** Including stomach cancer, hepatoma and colorectal cancer.

Table 5. M2an serum CEA levels in stomach cancer and peptic ulecer

Groups No. of cases CEA (ng/ml) No. of positive cases(%)
Stomach cancer 69 78.6-+115.2 40(62)
Peptic ulcer 29 7.2+ 7.9 8(28)

Table . Mean serum CEA levels in hepatoma and liver cirrhosis

Groups No. of cases CEA (ng/ml) No. of positive cases(%)
Hepatoma 24 62.1+99.7 15(63)
‘Liver cirrhosis 21 25.2164.6 10(42)

Table 7. Positivity between serum CEA and

a-fetoprotein in 24 cases of hepatoma

No. of positive cases(%)

CEA

a-fetoprotein

15(62.5)
14(58.3)

3

o e} (p<0. 001) (Table 4).

4) BEaAY miF CEA{HE 78.6%115.2 ng/ml,
WAL Bl A e 7.247.9ng/ml 24 Bl A
2 2% 2y rH(p<0.05) (Table 5).
s FFEIERY miE CEAES &% Hh&
2o FEES 62.1499.7 ng/ml, B LES 25.2

el
3]

5)
Bl
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Table 8. Mean serum CEA levels in 33 cases of colorectal cancer according to tumor site

No. of positive cases(%)

Site No. of cases CEA (ng/ml)
Rectum 19 73.74+106.7 13(68)
Cecum 3 69.51 84.8 2(66)
Sigmoid colon 7 15.7+ 9.1 6(86)
Ascending colon 2 7.5+ 10.6 1(52)
Descending colon 2 4.0 1(50)

T64.6ng/ml =X, MWERMY HED ZR: 999
(p>0.025) (Table 6).

6) FrEel A mu¥s CEA {fis] a-fetoprotein {H¢] [
thZ&E H#Eld CEAfie 28% 246F 62.5%4
1561 4], a-fetoprotein i 58.3%4) 14HN A [k
2.2 1}ebke} (Table 7).

Table 9. Mean serum CEA levels in 33 cases of
colorectal cancer according to tumor site

Site No. of cases CEA (ng/ml)

Rectum 19 73.7+106.7
Right side colon* 5 44.4+ 69.0
Left side colon** 9 13.8+ 8.9

* Cecum+ Ascending colon.
** Siemoid colon+ Descending colon.

Table 10. Mean serum CEA levels in colorectal
cancer according to the degree of histo-
pathological differentiation of the
tumor cell

Histologic type No. of cases CEA (ng/ml)

Well differentiated 19 25.8+35.8
Moderately differentiated 2 18.0119.8
Poorly differentiated 2 21.0% 9.0

7) KR4 B frEd =& CEAEE i
sl BB A = 73.71106.7 ng/ml, BHlA L 691
84.8ng/ml, SFEH HBANAE 15.71+9.1ng/ml, E
B 7.5410.6 ng/ml, FIT#B-S 4ng/ml 24
B4 /M3 & CEAEY ERE 292U, B
I FET ZRE Q52 (p>0.025), CEAfES] B
e HIEol 68%, BBl 66%, SFEE Bl 86
%0} 3 v} (Table 8).

8) Bk, EBRES B EHKEE, A0 XE
el miF CEAMHEE 2= £4% 73.7£106.7 ng/ml,
13.8+8.9ng/ml, 44.4+69ng/ml 24 EEH 7
F E2 CEAEE 230y, AHKEEAE FEL
#RE §932(02>>0.025), ERES BRI 20 KB
FEacke o B¢ HIME 23 (p<0.05) (Table 9).

9) KIS Z4¢ ARE ¥ Pl Held Q& F
RS REESEY BEd A8 Eke SRR
o} miF CEA {HE H#ste] ¥ well differentiated
type o] A &= 25.08+35.8 ng/ml, moderately differe-
ntiated type o) A = 18--19.8 ng/ml, poorly differe--
ntiated type & 2149 ng/ml B4 EiRiEe] S{LEE
o wle}4 CEA fHe HET £RE Holx Zslgr-
(p>>0.05) (Table 10).

10) Fili& w2 25619 KB BRE A=
Duke 84 w8 miF CEAEE s ARt
A% 8.8F1l.4ng/ml, B#-2 15.3+16.6ng/ml, C

Table 11. Mean serum CEA levels in 25 cases of colorectal cancer according to Duke’s classification

Duke’s classification No. of cases CEA (ng/ml) No. of positive cases(%)
A 5 8.8+ 11.4 2(40)
B 15.3% 16.6 2(50)
C 16 68.51101.51 11(69)

A lesions within the serosa.

B lesions extending to extracolonic tissue other than lymph node.

C lesions involving lymph node.
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B2 68541015 ng/ml 24 C A2 miE CEA{E
b =2 HE 2o, ARSI BEACdE A
B ER 4932 (0>0.025), CEL A BER
w FESA o e CEAfEE 299 (p<0.025)
{Table 11).
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BRE Roez BRI oL 19594 Thompson
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G E VhelA dm JIER EERAY Fg miE CEAfE
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#i~99l = oe] tumor marker antigen 224 ¥l
tumor associated antigen © 24 ;. /5 9 ¥
#lEdl del FiEs s o, ofd o %2 WEAt
HFFH I Q) THe~18,51,62,

I CEA fe}l wHade] fz@ele BitRalA 2e,
EO Kol £ KBy EBRe miF CEA
B7F A vehdee #4457 dgla, Livingstone o]
v Gary %8 #i&d & ERENAE @ CEA
e BiEst 36%24 A% ¥, STEH #EAA
E 72%2A 44 B4 @EFH T g ot60, Martint?
9 FENAE 2R g A= Jeygel X HE
dl A= BB, SFE &F 2 BB mE CEAf[EE
i BR, BB, BB, STW &BY EeR 4
velros; B BEAeldE FET 2 gde
v, Eiel SFEE BB kst e miE CEAY B
Bt EESS 992 (p<0.01), ) E MmiE CEA
o] GRS sl 2, BB 68%, BB 66
%, SFWY BHE 6%BEA SFH EBAA 1 ¥
A Velgtel, @ BE, EBS BRAS E6 KB,
FHURBE el 98 Ao fiiF CEAfEE H#esl
o 2o Higo] Al B Ad 2& HE 2govt H
] Kipkee] miF CEA fioly BET 271 gk

REgel v B Beted & MR Mk At
#Eol myE CEA{EHS] HE RBE: ST #R B
fiEe LB @E, @k CEA iR+ #EE
ZRE Q9w o+ m¥E CEA e EFEmS 4
{tEEdl =eby ZRsL oA, kst 3 3 B4
¥ Erhe Martin® 0% ol —FHIA e
SR
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Ste AFAA 4%, BETA 25%, CHAA 44%,
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Duke 8] 7% W& M CEAfEY XRS KWL
5, $39 Duke F¥ol el Aol BEaleldl&
HET #7F glovd CEAAE Av BRAAA B
o B EHE 2gm, M CEAS Bz M

6

BR ABIAE 40%, BEIAE 50%, CHAE
69%% Jetlgivk. F o] WRAAL BHEES B
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+ =k

19804 6 458] 19824 1087x BB ARl
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126612 B 690, NN 2441, KB 33MIS -
W, BMESES 53R Wik B 2961, F Bk
fiE 24814

1) E% WPl A m¥ CEA S PHEE 6.9
3.3ng/ml g on, MPolk el =E ERE Y
g+t A

%) EH:EERS W% CEAS FHEE 34 KB
f5-& 54.3488.9ng/ml, FFE-S 62.1£99.7ng/ml, §
52 78.6-F115.2ng/ml oo, XES 67%, i
o 63%, BEe 62%A miE CEA {E-b Bk (@
CEA>10ng/ml) 2.2 Jepyro), miE CEA fiv =
i) 9lelAl MHER 2RE flh

3) EHEEEY 61%94, BREEERHY 33%4A4
miE CEA S B nyozd EHERIA o ¥
L BEs 23tk

4) B Wb BEAAY miE CEAfi: &%
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JdelA "4 A vebgieh

5) FFEst FF B delAd: miE CEA fEv =
Bieael glol A 2Es ggleh

6) Frol Al MiF CEA X 62.5%A BHeldx,
17 a-fetoprotein -2 58.3%e A Btk (Mf1iF a-feto-
protein= 1257425 IU/ml)o] 4=k,

7 kKEBEY A% miF CEAS FHEE v B
& 78.7+106.7 ng/ml, BH-L 69-+84.8ng/ml, SF
¥ %5 15.749.1ng/ml, bf7 B 7.5110.6
ng/ml, +f7 #B-E 4.0ng/ml 24, BBl /g ¥
& e ¥gy, miF CEAY BitEs ¥d STFH
iEMe) 86%, EBC] 68%, Bl 66%= eyt

8) A A ke SRS mis CEA #ERY
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