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Immuno-histological Study for Carcinoembryonic Antigen
in the Colorectal Tumor
—Significance of Tissue CEA in Differential Diagnosis—

Takeyasu SUDA 2, Mitsuya [IWABUCHIV, Hidenobu WATANABE D,
Haruhike OKAMOTO?®, Yuuji KASHIMA ?, Kensuke YAMAI 2,
Satoshi SHIMODA 2, Yuichiro INOQUE ®, Shinei KUDO ?,
Katsuyoshi HATAKEYAMA 2,

Shin KOYAMA 2 and Terukazu MUTO®

Department of Pathology? and Surgery?®, Niigata
University, School of Medicine

Localization of cellular and tissue carcinoembryonic antigen (CEA) was studied for the color-
ectal tumor by immunoperoxidase technique using monoclonal antibody against CEA (CM-010),
and this specific localization was examined whether useful or not in differential diagnosis of the
colorectal tumor.

Twelve hyperplastic polyps, 107 adenomas, 188 carcinomas and 6 anticancer drug-induced
colitis in formalin-fixed and paraffin-embedded specimens obtained by surgical operation and poly-
pectomy were studied.

The positive CEA staining was classified according to its localization in the cells as follows;
Grade 1: CEA was positive only along the apical surface of the cells, Grade 3: CEA was positive
along the apical surface and basolateral cell membrane as well as in the cytoplasm and intraglan-
dular material, Grade 2: CEA was localized intermediately between Grade 1 and Grade 3.

The positive ratio and Grade 3 frequency of CEA were demonstrated respectively as follows;
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hyperplastic polyps 58.3% and 8.3%, adenomas 71.0% and 11.2%, and carcinomas 91.5% and
77.1%.
Thease findings suggested Grade 3 localization of CEA was high frequency for the carcinoma

and useful in differential diagnosis of the malignancy from the benign colorectal tumor.

KEY WARD: CEA (carcinoembryonic antigen), PAP (peroxidase anti-peroxidase)

method, monoclonal antibody.
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Table. 1 Number of lesions examined
in colon and rectum

1965 4R Gold BV i & b & Shc ik HR
carcinoembryonic antigen (CEA) ¥, iR H:HE

ELT, MEEOWEE - SBRYIFOHRTIL, R 1. Carcinoma 188
g E v e KBoREaRETF ekt IR X limited to the mucosa (m) 62
MTERDD, invading
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rane T E®, MIRELEEMETCH—cBREBIDE
Uk, B BB CIMRE 2 AR —c et 5 T %
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Yk 573, baso-lateral cell membrane ¥ Ci31%¥ 5
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IR & B o BRI L OBHEY, SRR
BTHD iDL LD B LE. KERE, B
B Y — S OB X0 Grade OYIE S L ER
X o il (Fig. 1.

KGO A\ E, KBEE v 807 cit-
Tfifebhic. KBREORBMEII A& 227 L
7o, Thbb, HEEA%YRT high grade atypia @
e, hEE, BERNYRT low grade atypia ©
Briw2 XL,

HEEREL LT, BEER LY Grade 3 OEI&D
BEIL 2 BE%, Grade SHDBEIIL Wilcoxon
D2 EARBEYHAG, VWohd P<L0.05 THEL L.
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RIEMHEE %A, CEA BHAILFA D49
1 (65.3%) w5t L, mACEEIE-C374] (49.3%) C, Bi&
THBCBERIFEL 2. ALK X D RAMET,
ThbbFEE IV EEh B2 T, CEA © grading
PMET 5B\ ik CEA 2EMEE L7cd Dk 21 Flic 77
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v, BRECMHRE R L.

FEEEE R T, BT LM ed 5 MR apical
surface 723 C<, BREMOMBERC L BHERERL
7odt, BERESCRSCONTBEELHEIE, BE
EXMOMENL, CEA &, apical surface KB D
Bty RTORThH-%. CEA BT ICRINME
wBHbh, —3O Kl d FELCH, MR
CEA Bi:Thot. F—HHAT @M CEA B4
T, BEET 2 FEEM R B DA CEA BikEs
O BeAED L5 Ar@EDdLRL (Fig. 2). BE
EROFEBEERETS, HRIERL, BEFCIR, £
RE R T 5 M0 C b R F B TRV lafk R 0
DI Grade 3 DHREFRTIDONH -7, L,
FEROIERELE T 5 FUmFE AR 6 fITIX, R
BEBEMRT CEA BERITES bRtk - .

BIEEHE A Y — 7124 8 4 (66.7%) #° CEA
BBtch b, HE fua - CEA BEYER & IEH:HICHila
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BEEARL, LabREBERE CBEMarET 5
DR G (75%) & %5 -7 (Table 2, Fig. 3).

Table. 2 Results on grading of CEA staining of small
polyps (<lem) in colon and rectum

CEA staining
Grade
Positive
(=) 1 2 3
Hyperplastic polyp 4(33.3) 6 (50.0) 1( 8.3) 1( 8.3) 8/12 (66.7)
Adenoma 15 (35.7) 17 (40.5) 7(16.7) 3(7.1) 27/42 (84.3)
Carcinoma 5(22.7) 4(18.2) 2(9.1) 11 (50.0) 17/22 (77.3)
Total 24 (31.6) 27 (35.5) 10 (13.2) 15 (19.7) 52/76 (68.4)
()%
Table. 3 Results on grading of CEA staining in colorectal adenoma
CEA staining
Grade
Positive
(=) 1 2 3
High grade atypia 6(17.1) 9(25.7) 9(25.7) 11(31.4) | 29/35 (82.9)
Low grade atypia 25 (34.7) 29 (40.3) 17 (23.6) 1(1.4) | 47/72 (65.3)
Total 31 (30.00 38.(35.5) 26 (24.3) 12 (11.2) 76/107 (71.0)

()%
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2. XBRE
R P DRSS & % 2 0F Loy Fog O IRIE & O]
¢, CEA BBt Grade D4 EEERRD
fehate., oT hbd —HLT XBIRED CEA
upfER Y UCHE b sy, £k Table 3 iR L.
BEM:E i high grade atypia B C 29/35 (82.9%),
low grade atypia BT 47/72 (65.3%) Th oo, Bk
ROBFCRFAENC EEEILdr -7, L L Grade
ST BRI BEEY A, high grade atypia
BED S, low grade atypia Ficth L Grade 3 2°F
BrREdhol. FA—RRENT CEA Bt Grade 7
FivHbHE, CEA ME—D Grade, iz Grade 1 ©
BEOEBPOERE CH—CRESTH20D (35.5
%) fﬁg?ﬁ\o'fc.
3. XK B &
1) MHBER A CEA R@fk:
EOMHMKA L CEA BHERRIO%ZD Grade 75fi &
DEfR% Sk (Table 4).
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EORBETH 88% U EDBHERL, T4% LED
Grade 3 % Lic. @IRENCHBMERLBY Grade 4
FEEREEIRED LRI, 0. CEA Bikgis ki
B Ci, — B OGS LR OB REORE
B S RAMCA D, iR BCEEREO
B R R cribriform pattern %574 OCiL, B
X Grade 3 DHEBEEISEMICH - T, EH5EER
5, BRI, EBIERESS X OHEEE OV ShT b B
PR bhte (Fig. 1-d). BERRE T Bhis
LA LB Grade R THIEPHEE LT, HIR
MR KO APt & bic CEA Btk
HY, HEREOREIT e Ihiobol, HE Huf
THEEOEMRTS - .

2) K& ZFhicskhic CEA Huftuis:

REDOBRAR EBEERR X8 Grade 546 & DRFR%
Zic (Table 5). BBMERIIE AR lem Ri#FECIL77.3%
THhoteh, lem PlEind & 90.2~97.6% LML
o, L LHERCEEZTRD it o7z, Grade

Table. 4 Results on grading of CEA staining in colorectal
carcinoma according to histological type

CEA staining
Histological Grade -
type of ca. Positive
(- 1 2 3
Well. 13( 9.8) 8( 6.1) 14 (10.6) 97 ( 73.5) 1197132 ( 90.2)
Med. 1( 3.3) 3(10.0) 26 ( 86.7) 29/30 ( 96.7)
Por. 2(12.8) 1( 5.9 14 ( 82.3) 15/17 ( 88.2)
Mue. 1(12.5) 7( 87.5) 8/8 (100.0)
Sig. 1 (100.0) 171 (100.0)
()%

Well. . Well differentiated adenocarcinoma. Muec. . Mucinous carcinoma.
Mod. ! Moderately . Sig. : Signet-ring cell carcinoma.
Por. . Poorly ”

Table. 5 Results on grading of CEA staining in colorectal carcinoma in each size

CEA staining
Size of tumor
Grade
(cm) Positive
(=) 1 2 3
~ <1 5(22.71) 4(18.2) 2(9.1) 11 (50.0) 17/22 (77.3)
1 £~ 2 4(9.8) 2( 4.9 6 (14.6) 29 (70.7) 37/41 (90.2)
2 £~ 3 2( 5.4) 4(10.8) 5 (13.5) 26 (70.3) 35/37 (94.6)
3 =~<5 1(2.4) 2( 4.8 1(2.4) 38 (90.5) 41/42 (97.6)
5 =~ 4(8.7) 1(2.2) 41 {89.1) 42/46 (91.3)

()%



FHEfl: KBEECET5 CEA O REMASFINBI%E 361

Table. 6 Results on grading of CEA staining in colorectal
carcinoma according to depth of invasion

CEA 7staining
Peptl? of Grade o
invasion Positive
(=) 1 2 3
m 11 (17.7) 6(9.7) 10 (16.1) 35 (56.5) 51/62 ( 82.3)
sm 1(2.4) 3(7.3) 4(9.8) 33 (80.5) 40/41 ( 97.6)
pm 1(5.9) 16 (94.1) 17/17 (100.0)
ss~ 4(59) 3(4.4) 61 (89.7) 64/68 ( 94.1)
Total 16 ( 8.5) 13 (6.9) 14 7.4) 145 (77.1) 172/188 ( 91.5)
()%
GHPICHD L, BAROBEA LI Grade 3 DG HdEOeEnno i,

HELED, 3em M EDORTIL 3cm LTOR L
T Grade 3 DEIERHFRHEL tote.

3) BHHEEGIcii: CEA Juath

BIEOWEEL CEA BHX, RLyt Grade 5
LW T HET L7c (Table 6). [BiksRid MiBERNET
82.3% ThHDHL, HETELERD ZEET 9.0
% EHBREL, BETERER (sm ) »OEET
BUEEEE (ss~38) FTOMICEBEED Eiith -
oo EBAO CEA Bt fR ks #incoh T
BRTHEACH 7. Grade 5T, EIENE
T2 T Grade 2 DEIEHEAT 2 & e Grade 3
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3 DEEN90.6% LEllcoT Wi, BETELED
BEEECRA—EMAND Grade % 25 &, B
B TLk kD #ifas Grade 3 CH¥ b, 4R
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Grade 2 wilifar’gug b, CEA BHES WL Pl -
o, ZORRBLEERTHEORABECHEIES bRl
Drotc. ZOHMAL, Grade A k¥ < LT 5 E;
IRTFBREETAS L, CEA BH41614336F (80.5%)
wBn bt (Fig. 4).
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E11.2% THBECEO hE» -7, Grade 3 OEE
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RSB R Y — 71218, IRE42E, #2228 ThH
% (Table 2). FHRAH CHURCAERZEIZDLh»
. L UEBCRoBr LT Grade K B1T %
Grade 3 DREFOEEREFREILE L, Grade 3 O
Fad BT b Te.

2) BERMRELSEO CEA X 58N

EERAREE HIEAE L T2 CEA Baxr it
7o todd, Grade 534 Cit ¥5IEPER Grade 3 ©
HBEOEEREEILE L (Table 3, 6), ULid Grade
3DOEDBHE LR 7. HE R CEEARRET
LT & B L8 sk CEA RUbH: X b b
L Bl 4 RS .

BB & R e 5 IRIEPAIRE 25 Bl s\ T Grade
DHEERFNTHE, BOFHBPREL D Grade 2@ -
Teb DIR12BCH D, £D 5 Bb11FITCHEE Grade 3 %
RLTW . BCBREBEOHHE LD Grade DErv o7
LDOR2HHolz. ZD 2402 Grade 3 XRL, Zh
AR Y St IR LACRE, T AN LTy
fo. RIESE & CEA BEChoc26l% S
LBk D 114k, FEEMED CEA © Grade XA LT
H-ovc. Fig. 5 13 CEA © Grade M HH
EEZBLNILIHITHB.

% =
FEDE, 7 v —F ARGHABRZECES L, B
BREO SEWARD CEA vifT2 %2 2 a—r A8
B A HARIRAT%. SEHE-8 CEA =/
7w~ fitk, CM010 44&%D CEA i REs
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BLWEIRTWEDY, AGHL® XA®, 2 r~51
HikE V7o CEA BBHK2, KIBIRIE 44/91 (48%),
MRIEME 5/7 (72%), KIBETE 12/12 (100%) Th-»
TEMELTW2. SEOHK« DRETIX, CEA Bt
=3, BIBEEEAY — 7 8/12 (66.7%), KIEMIE 76/
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M &/ 7 e — 3 Hifk CMO0O10 %AV BENBE
¢, Motoyama 53 CEA 2MEIEsERE & A/
BERs L, MlaEED CEA R7ETHHEE
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T ED B % apical surface Bz, EoLIRET
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W100d HeH HIFELEE6 B

THLD) A, BBERME XY -7 1/12 (8.3%), MW
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It T iz,

BEOFR I D Grade 3 ORESFICEIELE VD
W FROEE O Bkt 5 HRaREEE D B8k T
., MM X s CEA E4 X HHlloRBfhe 27T
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i,
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DRAEI D DHEEFEOHE B L EL b, D
D SE OBRFEN FHENED S 2 HERE <,

3cm

R

Fig. 1a

b

Fig. 2
Fig. 3
Fig. 4

Fig. 5

Grade 1 positive CEA: CEA is positive only along the apical surface of the cells
of tubular adenoma with moderate cellular atypia (NC-1051).

Grade 2 positive CEA: CEA is positive on the apical surface and in the apical
cytoplasm of the cells of tubular adenoma with moderate cellular atypia (NC-1852).
Grade 3 positive CEA for well differentiated adenocarcinoma: CEA is positively
stained along the apical surface and the basolateral cell membrane as well as in the
cytoplasm and intraglandularmaterial (INI-289-6).

Grade 3 positive CEA for poorly differentiated adenocarcinoma: CEA is positively
stained along the cell surface and in the cytoplasm (NI-548-2).

CEA is stained only in the surrounding colonic mucosa, but not in the carcinoma
(NI-171-7).

A hyperplastic polyp shows positive CEA along the apical surface of the cells in
the entire length of crypts (NI1-1448-3).

An early carcinoma of the colon shows a stronger positive CEA in the deeper layer
than in the superficial layer (NI-892-4).

CEA is positive only along the apical surface of the adenoma cells (left), but more

positive along the all cell membrane and cytoplasm of the carcinoma cells (right)
(NI-921-3).
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P 3em DITORED KEHEY 5D THDH, P 3cm
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[ENET CEA BRI FE U TS Grade 3 OHH O
HAEPEECHTEE L, Grade 3 ORESFL =T
WHARED 5D A EIE L S ool EXREhiz, 2O
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IO L E T LT E . L LMA
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