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ELTHETEIT> T &Y,

A Tid MUC BBEARS sm 3 O KGR HHEL, BESEHT
FEoREOMDRPL 7 F BN eV v EiER 2L &
T B REHE T RE T O BEN I o v TEHES
T HOIC R BT - 1z,

1, W& () - Bk

RAERERIRE S & CBERELRE 197246 3 A S
19974F 3 B & TOMYIR sz “MUC” £ e L
T4 7% TR B B S HY AT BE 70 KBS sm 621258
H(THHEEFIL40/ 8, WRSFVTIBRERISURE, BN
IGVIRREGIA M) FREOXMSRE L.

HRRRLC D W TG SLIRE 2R E 255 LR
T 573 5 AL (well-1) &, JREO—IB (50% K5
IR & 7o MBS EBRE OB 2 B 2 B AER

<19974F 6 H11HZE>FIRIGRSE © M B

T3 HREHXHRKEGE1—5—45 HaERER

KEHE 148

(well-2) (CHHH L7z, £, BETEOBMEEE B
TESMEBEORBR 2R L TRIEA~EZ 1E 515
WZERET AIEN 1 ETTH S S ahid single cell
infiltration (SCI), [HERIZ 312 REBE T I8 00 29858 C %

HRRE S EMERH 2R T 2R b 5T

bAEDSNNIEMUC L REL, smEDRATEEYT
DNT A= =D 12 LTHWR (Fig. 1).

Fig. 1 Adverse prognostic factors of colorectal
submucosal invasive carcinoma, histologically
classified into “well-2”.

3: well differentiated adenocarcinoma, [}: mod-
erately or poorly differentiated adenocarcinoma
#1: Vertical distance of submucosal invation,
named “sm depth”, #2: Transverse distance of
submucosal invasion, called “sm width” , #3:
Poorly differentiated adenocarcinoma in the
spearhead of submucosal invasion, named single
cell infiltration (SCI), #4 : mucous nodule forma-
tion in the submucosal layer, called mucinous
component (MUC)
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Fig. 2 C(lassification of grade of interstitial inva-
sion in submucosal invasive carcinoma, com-
posed of sm depth and sm width calculated using
eye-piece micrometer

sm wlqlh {mm}

sm depth (um) =2 24 e
=500 Grade-|
500~1000
1000= Grade-lll

KB sm BT 2 BEESEE LTl Tk
LT&ER &5, KBEOSIREREL R AREDH
BREEHRNOBBEE L & o TEAOBHEROBEE
E{To70, 2% D, HEFR L& S BOREE £
THOEBEFHEE sm depth, FBEHRMN 2 SRR TE
B BBOKFEFADLHD DT sm width & #
LT, BEANEEEIC DWW T sm depth 3500m
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7 sm width #32mm LUF % #/N2# (Grade-I), sm
depth #51,000m BL_E % 72 1& sm width 234mm EL £
ZEE R (Grade 1D, # OMOBREELRTHE%
RS (GradeIl) oL (Fig. 2).

% 7z, alcian blue (pH 2.5)-periodic acid-Schiff
(AB-PAS) %1 X U high iron diamine-alcian blue
(pH 2.5) (HID-AB) iz kb “MUC” BXUZh
DI O EBRRE SR OB O REE 2 RET LTz,

X5 IMUC B L UFhUt0EEI O CEA,
CA19-93:aM % UEA-1 (Ulex europaeus 1) &M
% ABC (avidin-biotin-conjugate) ¥kiZ & ¥ LLEIRES
Lz, BHEI OV CEAROBREMOABREE N
(), EAPLEECEREShEHEIR
(), FHEBEROMEANLEEINZBE T H)
EHFE L, %72, BEBEONRRCETE L 250

Table 1 Correlation between metastasis or recurrence and prognostic

factors in submucosal invasion carcinoma

. Metastasis or Recurrence Total
Prognostic factors I — 1 p-value
Present (%) | Absent (%) I5Ee
Location
Colon 6( 3) 122(95) 128
Rectum 14Q17) 70(83) 84 0.0035
Gross Type
Ip 00 43(100) 43
Isp 2(18) 9(82) 11
Is 15(14) 90 (86) 105
Ila 0(0) 13(100) 13 0.075
ITa-aggregated 00 0) 12(100) 12
Ha+Ilc 3(12) 22(88) 25
Ilc 0 0) 3(100) 3
Histological Grade
Well-1 2(4) 45(96) 47
Well-2 12( 9) 121(91) 133
Moderately Differentiated 5(17) 24(83) 29 0.0096
Poorly Differentiated 0¢ 0) 2(100) 2
Signet Ring Cell 1(100) 0 0) 1
Lymphatic Vessel Invasion
Present 18(21) 69(79) 87
Absent 2( 2) 123(98) 125 <0.0001
Venous Vessel Invasion
Present 12(16) 62(84) 74
Absent 8( 6) 130(94) 138 0.013
SCIL
Present 19(18) 84(82) 103
Absent (1N 108(99) 109 <0.0001
MUC
Present 9(20) 35(80) 44
Absent 11( 7) 0.005

157(93) 168
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Fig. 3 Mucous staining of submucosal invasive carcinoma with formation of

MUC

a: a 40mm-sized sigmoid colon carcinoma showing massive submucosal inva-
sion, grouped into grade-III (sm depth: 4,150mm, sm width : 9.2mm), with
MUC in the deepest portion of the submucosal invasion (H - E, X2.5). This
case developed metachronous liver metastasis 40months after sigmoid resec-

tion. b : Close-up view of MUC revealed formation of mucous nodule surround-
ed by moderately differentiated adenocarcinoma (H - E, x25). ¢ : HID-AB (pH
2.5) staining of MUC. MUC was mainly dved pastel blue for sialomucin and
partly stained black for sulfomucin.

(a)

()

DREO N B/ E I IIEI ORI X D HE LT
7, FERNCEE S LIRS TH 2 MUC O
BREINIFETIE ) LHELL,

WMEFFRIHIEIE mean+SE THR L, AZEERE I
Student’s t test, x*HE#% MV, K5 %BUTF2HE
BEHO LHEL:.

2, BUHE (#ER)

D KRG smBORE - BHEO VA2 7775 —

B E 7 ERE RN R L B Tl - B
REROROHERECH T CYEBET, FHEEHE

FIZDWTHEE 21T > 7. EBEHIZ 2055612055 2
TEsmBED 9 %% GD T, Bith, E@iconT
RAFMICERRBD o, SRS OV IkE
BENERCEBRICE» 57 (p=0.0035). PIRA K
DWTIEEEREREL, 2603 Is &Y, Isp &, [la+1lc B>
WEhAIHEI N, SEBAEOER - BRI
well-14% 4 %, well-2i% 9 %, hoMEBEIE17% TH -
72 (p=0.0096). U > NEEBEEBMEMF D21% (p<
0.0001), EIREBEBEMHMD16% (p=0.013), SCIE
MBI D18% (p<0.0001), MUC B4 020% (p=
0.005) (¥R -FF 23U 72 (Table 1), %7-, MUC
RIS sm #2120 B 449K B (219%) 1038 &tz 2,
ESCEEBRETIH20BRET 9958 (45%) & IEdafent
WHRTEHWEBEREZRL TV,

ERERE2000 0D 5 HINREAHIEE & 2T - 72 194119
RROBEBHER DLW TR L T2 5 LT O 3 8w
B EBTRETH >, ABOLFIHRIFNIEE 1
HOH, 1FEE2HETOY v HER LR L7,
SHIMIEE A OYIBRFEM 2 1T S L EHU» B O
MEERBREORH CHE RO Tk, BEfME
BEEER L BRI OV TS5 HIE 1 HD a2
YNHEREE CH o 1. 2 BlosHTEERS, 3 Bl
BERLIBOTR G BEEEREIIRN L T CurB o
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Table 2 Stainability of carbohydrate antigen in
submucosal invasive carcinoma

| Stainability
| - [ + B
CEA 1 7 9(3) 13(3)
(3.3%) (23.3%) (30%) (43.3%)
CA19-9 9(1) 2 12(3) 7(2)
(30%) (6.7%) (409%) (23.3%)
UEA-1 3 3 10(3) 14(3)
(109%) (10%) (33.3%) (46.7%)

() : No. of lesion in metastatic group

YIRS TIRECH - 7o, FRFEEREE 2 R L CHO
3PlE VT b Y B TR 9 R T
3B AT, FolEEBEE 2R L,

2) KB sm EO RGBS EME:

W RIEREIE ORI N O R O K 1 AB (pH
2.5)-PAS e CHORERBINLEEL T TH-
7=, HID-AB (pH 2.5) TR AT FEIZHEE
EhBy7asFrCREBO—HCBARICREIN
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BANT 3 hF rERDT, BT L B ERMEORE
BREMOERIHE D HONLDL DT,

TR RS ORI Y I BRI & HR T eI (&
TL Wiz, BIFF#i: AB-PAS B THE LICH O
e, —HicEHD SN AMHIIERNGE b FRICRE
Sh2BMELF LV BERD BTz, KES ORBERE O
HREEPIC i A F v b B A F U NEAE L TR L
TEY, BELF LT Y TOLF L EANL
TALFUBRELTOE I EBEn>T, —H,
MUC O¥sireic >nTid, BELF Y BlEDZ
&L, KBS TR sLF > TH-I (Fig. 3).

3) KB sm EOFEBTUR L AN

BB LR R A TTREE (1) UEoBERR
FRT smBERE L, CEARMA I D W TIRT3%,
CA19-98:f87T1363%, UEA- 1L TI380% CTH > 7z,
2R BHREEO sm RS 2 CEA #is, CAIL9-
oyetn, UEA- 1 CidhSELL OB ER, 20
Zh100%, 83%, 100%iz38 &z (Table 2),

CEA & UEA- 1% 3 2 M i3 IRERR T

Fig. 4 Immunohistochemical staining by UEA-1 monoclonal antibody for sub-
mucosal invasive carcinoma, classified into grade-III (sm depth: 2,575mm, sm
width : 10mm), concurring to make lymph node metastasis.

a: Microscopically, there was a distinct line of demarcation between well

differentiated adenocarcinoma and poorly differentiated adenocarcinoma in the
mucosa (H + E, X25). b: UEA-1 staining of intramucosal portion of carcinoma
revealed deep dyeing for poorly differentiated adenocarcinoma and faint stain-

ing for well differentiated adenocarcinoma (x25).
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Fig. 5 Cancer nest producing mucin in the lym-
phatic vessel under the mucosal muscular laver.
a : Moderately differentiated adenocarcinoma in
the lymphatic vessels under the lymph follicle
(H+E, X25). b: UEA-I staining revealed strong
staining predominantly for spilt mucin in the

lymphatic vessel (Xx25).

Ho7:03, CEA 25 sm BIRHE DI ISR TH -
72D LT UEA- IR X D R WEFOBEIZ BV T
RO N SMHEAER LS, MUC BT ik UEA-1
Db EERE sz, £, UEA-LIXESMERE
HU TESMEBRZIC B TE WAk 2R L (Fig.
4), U SENOMEESEEOBENBR XN IFEE

bAaoni: (Fig. 5).

CAI9-9iZ sm# e T2 LEHRIBELI Lo
W, KB TEREEORE S L U % ORFEORED A
BROINZHFELRD s, BHEERESR ORI
LR R AR S 7208, MUC OIS TIF L A S
Y (Err A

4) MUC & FHHEERF

Al smAROMFINREIILSY (\UC) O F%HT = LToES

HES&E 308 115

Wi, Fwlkh, AWIRAY, B, LB, A
DL TIEMUCOEHIZ L » THICHEEZYRO
molz,

FRERELZ DO CIIFIRIZEE (p=0.045) F7213 Y
> NERBREMES (p=0.041) i2BMEFC )T MUC
BB A O Em %R L7z (Table 3),

sm depth 122 Tid MUC B A4 1 b~
THBEWEME 2R L (p=0.0003) (Fig. 6) 4%, sm
width IZ DWW TCIIEMIcEEZ 2o b7, &
72, MEANEEE ST 212 o0 T, MUC Bt
< o7 (p=0.048) (Table 4),

. EF =

K smEDOERE, BEDVRZ 7778 — 1200
TIEHIEE, sm REE, IREREE, EEHCB T 21K
SMEBRIER CO% S OHEBESRET SN T E T, EES
AR > & KB sm OB PHRTER - 8 1 2§k
SHIDOWBT *MUC” EFRL, EERFEBEERTO
12X LTEELTERY,

MUC 1& sm D F 1 W R IER 28l ic s W TR
DoR, FEHREORMMELE L, ~BIICTFETRRE
&SN BT LM L FEOMERGEETRLTY
720 KBRS pETBTH D, KMETE:
TOREOREXIZT LA EAHSNZ W, Nivatvongs
2MIKREE sm OB OP KR Y — F DRI N >
O DOROMEEE T 2B L ESE L LT,
LsmBED 8 BIHEDONI EMEL T WS, 77, +
EBoY0WmE Ui CEAIMEZ /> TL#E 2 ) o8
HiEfE %8 L 72 1lmm KD Isp B RATHEERR sm &1z o
BT TN EREE CIIREOGE R L T,

ARG TR JE R T LB B 0 A 7 s
B, WAL O OMBEWNICHK 2R T 2RI oW
Tid “MUC” LI3HIEL Twav, BE T o S
KEWTRERE R, RrEEE EED, b
THRETH> CTHORBBEH 2R L 2851w onT
D& MUC Bt & HiE Uiz,

ERMORBEDFERSIFEECETH Y, Ml
IR L ER D KB D 53 IR NI S WA N E DS TS
WL T3, KRB EElEoEicEsTohs
DL F > BIBEE E OISO (v 7 LB, N-
TYFNTZ7 b3y, 7a-2) BB,
FZ0-7 2 F by 7VEBBORUNZ X D PAS Hefals
DT L IR TV EY, FEORRE T 258
ERTVIFDIB, aL-73—AAD affinity 53
# UEA- TR KB 3 2 S EE S L Tn
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Prognostic factors

Location
Colon
Rectum
Gross Type
Ip
Isp
Is
IIa
[Ta-aggregated
ITa+1lc
Ilc
Histological Grade
Well-1
Well-2
Moderately Differentiated
Poorly Differentiated
Signet Ring Cell
Lymphatic Vessel Invasion
Present
Absent
Venous Vessel
Present
Absent
SCI
Present
Absent

Fig. 6 Correlation between sm depth and adverse
prognostic factors. Three factors were
significantly associated with vertical distance of
invasion termed as sm depth.

Meansts.em. *p=0.0003, **p=0.0101, ***p<
0.0001

® W rosive

Negative

2000

1000 -

Metastasis
Recurrence Vessel Vessel
Invasion Invasion

Table 3 Correlation between “MUC” and prognostic factors

19(23)
25(20)

10(23)

327)

24(23)
0

2(17)

5(20)
0

7(15)
30(23)
6(21)
0
1(100)

24(28)
20(16)

21(28)
23(17)

24(23)
20(18)
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MUC
— Tﬁ(t)a p-value
Present (%) | Absent(%) :
65(77) 84
103(80) 128 0.59
33(77) 43
8(73) 11
81(77) 105
13(100) 13 0.54
10(83) 12
20(80) 25
3(100) 3
40(85) 47
103(77) 133
23(79) 29 0.23
2(100) 2
0 0)
63(72) 87
105(84) 125 0.041
33(72) 74
115(83) 138 0.045
79(77) 103

89(82) 109 0.79

29, %7, EEERE, FOEREERFIC O WTR
EEDB R 7 ORBE2IH T 5 &R Fos
HoTxRBIB LI VBETEZLINTL
29, (RFRW R REETH 2 CEA ITKRBRIN L
FERCEET 3 E 3R Tw b, FT060%% R
KEORIEHE S 5% & AF EEEA & OENEL
B, e, 7a-ABREIZEATEYD, ZTORBEE
FRRIRIREIAAER D 2L D REEYE, UEA-1§E & ORX
HHEMEINT WY, HEREAZ DL TIZEHIlEOR
BMEMNE E 21 onTCEA £ UEA 10O &Mk L&
B0, iz MUC 04Tk UEA-18 L D
HALE RS (A

¥ 72, KIBROBLCER & MhE T 2 EEEREST
B+ U sialyl Lewis®#H (SLA) BPRE I N T E7
5, ThikE/ 7 a—FrHifko CA19-9DFURIE
BN 5. SLA 3#EERTF O endothelial leuko-
cyte adhesion molecule-1 (ELAM-1) QY& > FTH
b, KIBEDOY v ERBIFEBO—I—-ELT
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A sm SEOHPINKHIRSY (MUC) OFRINFL L TOBEE  HBSLE 305 18

Table 4 Correlation between grade of interstitial invasion and adverse prognostic factors

Grade of = Number of I‘\”;Ezdl“‘
invasion lesions Invasion (%)
Grade-1 9 1]
Grade-II 20 20)
Grade-11T 181 4
p-value 00058

BHIN T2, BHSII2AIB smIBO63%, /K.
BEREMBID83% 12 CA19-9G LD P EFLL B
FiRZAD T, FEHEIERORE PSS s e
DRERICBHRTR 2580 7205, MUC 045 Th i
TR ED 5 72, CA19-9Z FEBSMERT 5 % 200 72 Kb Wi
DIRED S B 2 PRI DT OFERF S 1L
BTG, BEO sm DWW T, BEEMEN
BT HEMEREOBRIEND AB (+) PAS (+) Ok
Wi id CA19-9D RITEDSHERE S 7z 238, FHREINIZ T
ahiz AB (+) PAS (=) ORHRSHETIE CA19-9%4
BUTHo1, FBHEORBERECREN RIS
CAI- RS ET D L I3 MEYH H D, MUC &
CAI9-9DFHTE £ DBIHEIZ D W Tk St O 3 7o s st
BLEEEbh S,

MUC i3 X sm FE21 28 B 4438 (219%) 103w
S5h, L KEBHTRHB% EEOEBEELRL TL
7o, “ETHRE" IO W T, RSN OB
THERE 75 ¥ DOFRE RESE 0 72 B & GRS B R 4 O
BRI L D FROBFMMTOI TV B, ZH 5103
FEWAG E MG 41 & D fixed (FX) # & floating
(FL) #lizb i}, FX &3 sulfomucin ##67, FL %%
sialomucin #47C, FL RO A NEBICS {, PETE
EREEMO T T S, MEOMBHOESEIZ DL T
& Wolfmann @ extracellular type & intracellular
type'”, FLIL®D papillotubular & (pt #) * mucocel-
lular # (mc 2)'2, SREOMEEL & FIBREIYD & 5 12
RSN OB OSEEIZ L D 2 2w kBIL, &
SMEEDEEWEED Y o SEi R MR 5 k7
LRI FERARRTH LD, E5HMEEDBEIT 13 IER
BIZE DO R FROZEEZHD B E 05§
P A

~—73, Umpleby i3 &EE AR O0% L % 4 F o
D3 T 334 0 A % mucinous carcinoma & F5%
L, L7 »5380%LLE% &5 8 2 “high mucin content”
DEE I GBI, 5 F4HEREOWFN b IR

Venous
vessel
Invasion (%)

00001

(T (O ‘e (a \Metastasis or
SCI(%) MUC{(%) recurrence (%)

} ( 0

0 25 5 0

{1 54 23 10
0.0005 0.048 0.2

FEE D BAELE LTV 5, Minsky' i3 colloid pattern
ZIRTES132/324_E % colloid carcinoma L 5EZH L,
ZRLUTOHE (KES215%LLF) # adenocar-
cinoma with colloid feature & E# L, Dukes 234812
27223728 colloid carcinoma HMEIBICE <, BT
B - MEGEREFRENE <, 5 FEFRMEL L]
HL TV 5, HEOKEGRBER B TR RS E
S0% LA E DB E I KHE L EE L Twv 2923, Sada-
hiro &'713 sm LIEED30. 2% I ¥R 2 D, 2D
2 B D49% BRI O HRRILERB10% K TH D,
W% LEDHEDATFENFRRTH 2 LWEL T
R

PAE®D & 5 AT D W TSI o Sk
HRIMIEH E D E L D, MRS ORI -
TREREHEUENREL, HBEHEELD b Y v o5fEs
B, BEBREREIC & 0 BBYIRREEIC 2 2 L v S s
%,

HERBIDMRE T AR sm Iz BV TR ESE O
EIRELLEED50% 2B 2 72 D 4B H T 1 EROALTH
D, RERSHZI0B AR Ch o7z, 72, KB smEics
7% MUC 3V > " EI1RE, |EFAOKENESNE
Z75% sm depth & OIS A HMH D, 20
FER, MUC B34 sm #213Bat: sm 8L L CHE & iz
B - BRENE -T2,

REERROBSFED Y 7 VLEEEORH L i
BUREOESG L O idEmyuEEE BN s T,
5, EBMEREO Y 7 VEBEEATH 2 L F v 0B
b iz KB cytotoxic T lymphocyte % ¥ @
REHLHIIC X > TADT shie L, EwvMg
GEEBEC LV EBER AR LESENEVw L s Ty
219, Kig sm i 38 C b I ETCH 2 MUC
G, € OMBELE, EEAEROMBL, SCL 4 Lo
FIR&ZH U GBI & OWRER 2 hET
RELEZ SN,
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A Clinicopathological Study of Mucous Nodule Referred to as Mucinous
Component (MUC) in Colorectal Submucosal Invasive Carcinomas

Satoshi Okabe, Takehiro Arai, Shouji Maruyama, Munenari Lee,
Naoya Murase, Masahiro Tsubaki and Mitsuo Endo
First Department of Surgery, School of Medicine, Tokyo Medical and Dental University

We investigated the significance of mucous nodule, termed mucinous component (“MUC”), ahead of
invasion of submucosal invasive carcinoma of the colon and rectum. Chiefly, we studied the correlation
between adverse pathological prognostic factors and stainability of “MUC” for mucosubstances and
tumor-associated glycoconjugates. As a result of this study, we concluded that “MUC” in colorectal
submucosal invasive carcinoma would be one of the important adverse prognostic factors because
submucosal invasive carcinoma with “MUC” was generally accompanied by risk factors for metastasis
and strong stainability of CEA and UEA-1 particularly in “MUC” concomitant with cancer cells showing
a high grade atypia.
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