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metalloproteinase-2(MMP-2) DEH X b #3f Lk, W REFI3IFT, 1) BEE(sml : 6 Fl, sm2 :
1541, sm3: 104D TiX, sm3D80%430-1 &, smlCIXEARAEY R 250 laftHh -7, 7, sm3
Zn(+), ly-v, BEIE -1, 2) BEMA(THRER (136, REXFH : 841, BE&H 110
FD T, THREREHOIAEY, ZREEN0IairErhr o7, n(+) ITHEBH L ESE K,
v () LHERIRBREIRCS -7, BREFRA (G1: 441, G2: 1261, G3: 1061, GAC: 441,
G4D . 14D TR, G3L L0 IEMREL, n (+) FEEIE» -7, 3) MMP-2&E% 961 (29%)
@D, ly(H)EBRASpote, UELD, D 0IHIEE sm BE, THREEE, GLILERSL,
n(+), lyviEHET, #TRCELLBENLETHS. 2) sm2UTTHREREH L MMP-2

REPIIBERLE {, MO GHEE LBREEERRILETH S,
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Lo

BERE TEEEED (LT smE LBE$) ELERE
THBD, LOFRIMOMCERELELCARRT
HH, BERINEZRIBLRTRG, £2Th
hbhid, smBOAEDFHELREL Y v HigH, Ik
BTRE BRYIEELLC BDOsmEB~OBHEE, &
BEEMA, 2orEEEXREEL, BoREBEERB
Bg54 % & X B matrix metalloproteinase-2 (LLF
MMP-2) oXEBEOAEL VRF L, smBOREER
FRRMOLALEREZR L &b, TOHNBEE
BB L TEE Lo THRE T 3,

MR & HiE

1980~19914 2 A ¥ T UBTHIBR L o BB E S
12401%0C, smBEL3BH (9%) THofe, 2D
WETRGEC, AEOLERBABROBRRLYRITLL
31 E xS & L (Table 1),

sm#Ex, 1D smB~0OREE, 2) BREREEA,
3) MMP-20oRB. X b HEL, BEOCKER & »REM
BFEW R LA EYENBEE LT, BEE)
COWTHREZT -, REBORNBRIFSEHEY

<1992 2 AL2RRESHIRIERE B —I
830 AAHIEGT AWKALEZHE 1 S5

Table 1 Clinical review of 31 patients with sub-
mucosal invasion of esophageal carcinoma

Sex Men:Women =28:3
Age 60.4 + 9.9 (38-86) yrs

Site” Histologic stage”
lu 3 0 21
Im 16 il 3
Ei 11 11 5
Ea 1 \Y; 2
Total 31cases Total 31cases

# Site and histologic type was based on the Guide Lines for Clinical
and Pathologic Studies on carcinoma of the Esophagus.”

rECSE, ENEOREL LR, Vv ASiER, Ik
BRE BROBEYEAVE, kk REBEOEHE
1 HE %53 X WM elastica-Van Gieson (EVG) $f5
EAYEZE L LTHE L. S8 2 Rey
Buv, p<0.05%HEEHDD & LT,

D smBEAN0ERHEE KETBGm% 3ESL,
BORBIKBBEGRYBZ5Msm D E1/3ik & & F
53 0% sml, smOFL/3F TR EETDHHLDOR
sm2, ThUETHZrEEHBICIREL T igw
D% sm3& L,

2) REREVA  BERAR, BEEEE(T L sm
BEEE (Tsm) 2EH LT Tsm/T k5, 0.2LE
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ATHEEE, 02K CTEEERMNcm 282 5 b
DERBREEH, LR+ EEHIFELEEE L,
BEEBRELLAR < NEOFEINCEEL, BEERIH
Bc, WEECRE T2 Gl, BRAPPTRERSE k-
7o G2, BRI BT oORREL R LEET S
G3, ElE s b/ BcERCBEBET 5 G4C, &l
B R TREAMCEETS GID & L1,

3) MMP-20&H,

774 vEEYR AV, ABC &zt MMP-2
DRBEBFIRBEET -7, Bt 7 74 v, 0.3%
H. O, KBHI THRESAV+F 2 ¥ - ERIEFAE,
Ebik7 ey v HME (vyFEFKME) T205
RG24, FFBERSUSEEEEL X, e ¥ MMP-
2RV 7 e —F AT, e b Y Y - FIEEME L b A
H, B8 L% proMMP2% v v o im &L L CTIER
LY, BEREER CA0065HRE, 4 CrT—REIG S
iz, Riee+F b+ FHe v o IgG L6040,
Hiv T ABCHE (Vector #) L6073 BIKIG < # 1
ABC ®FE(Vector #) & 604 RIG X ¥ 7, 12 DAB
T, ~= b F 2 ) VIETHEYE L7, MMP-20

Table 2 Clinicopathological findings of 10

patients with lymphnode metastasis

Case Site”

Histologic =~ Vascular ~ Submucosal Growth Mode of Expression

J invasion® invasion® pattern® invasion® of MMP-2
Im carcinosarcoma  ly(+)v(~) smi Comb G2 —
2 fm mode y(~v{—) smi Down G2 —
3 Im mode Iy(+)v{+) sm2 Super G1 +
Im mode ly sm2 Comb G2 =
Ea mode Iy(+ sm2 Comb Gac —
im mode Iy(+)v sm3 Comb G2 =
Im well Iy(+)v{+ sm3 Down G3 +
8 Iu mode Iy(+)v sm3 Down G3 +
Im well Iy(+)v(+] sm3 Comb G3 =
10 lu poor ly(+)v(+ sm3 Down Gac -

well : i 5CC; poor_ poorty taled SCC

squamous i 5 mode : ly di
Down : Down growth type; Super : Superfiial spreading type: Comb : Combined type

, and vascular invask t Cside Linm lor Cinical enc Puthoege Snatles on cansinemn of

) invasion ana growth patt in Matarials and Mothods
) mode of invaslon accarding 1o criteria of Yamamoto and Kohama ®

Ko R BRI TR O BHE BT 5 BBAREF R

B RE 25% 7%
FREEREVBHRICRAINCEA LB EHEL
7.
# =8

) v FEBRI06] (33%) wiRd bhie (Table
2. BB VS ERRES 1Y vt RD
oh, e TAERERY v E 4 F, ERERY
VAR 1L, BB VAo F I K ESELR
BADOEBTH -0, HHRBERIS G (16%) ZdD
bh, VvV EERESIG, MEBERE2HTH-
7<(Table 3. 7c¥s, sm BEE, XEREEA, MMP-
2RB L ENE L oMCEMHFENCEELHBERE
dHobhichoTe,

D smBEE ARSI CENE

smlit 6 %, sm2iX15%1, sm3X 105 CTH » 72, sm &
BHELHRRAY L OBFHEEY RS &, sm3Ti0-Ip # 3 #,
0-Ipl & 4§, O-Isep B 1 #IT, 0-1FA80% % Hobdic,
—77, smlTiL, BAED 2 fl4EET<C0-11a &
ThH-te, sm2TE0-1H, 0-Ila BruziFEHT o
& » 1 (Table 4),

smBHEE LY v HEE - OBFTEsmlD Y v
A EIERE333% (2/6) TH - D, sm3TIE50% 5/
10y v BHEE YD, REREL, smELE
Tixly (+) #55%, v (+) »45%TH -7, smB
BENCED &, smlTikly (4), v (+) B@FRhF
$133%, 17%, sm2Ti247%, 40%, sm3Ti280%, 70%
L, smBEHENBEC /LB LREREIEML 7,
BRO 3 HIL sm3T, smlé sm2ix 157 >CThH -7
(Table 5).

2) REEEMRNEARN S L OERE

THRERENIN, REBREE S 4, BEHIFTH -
7o, WERENITAHREE DL (77%) 2018 Th -7
DL, KBREFHI2M0- B Th -7, BEEH

Table 3 Clinicopathological findings of 5 patients with post-operative recurrence

Case Site” gif_‘ygic Lymph node

Vascular Subm

ue%)sal Growth Mode of Experssion Recyrrence

pattern® invasionof MMP-2

) invasion®i
1 Im well - y(-v(+)
2 Im  mode — ly(+}v(+)
3 Im  mode + ly(+)v(+)
4 E mode — ly(+)v(+)
5 W mode - ly(+)vi+)

sm1
sm2
sm3
sm3

sm3

Super  G1 = lymph nodes
Super  G3 + lymph nodes
Comb G2 — lymph nodes
Down  Gdc + Lung, Bone
Super  G3 + Lung, Bone, Liver

well : well differentiated squamous celt carcinoma (SCC) ; mode : moderately SCC ; poor : pooty SCC ; Down : Down growth type ; Super

Superficial spreading type ; Comb : Combined type

a) Site, histologic type, lymph node metastasis and vascular invasion were based on the Guide Lines for Clinical and Pathoc Studies on

carcinoma of the Esophagus’)

b) Submucosal invasion and growth pattern ware described in Materials and Methods.
¢} mode of invasion according to criteria of Yamamoto and Koham:
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Table 4 Relationship between the degree of sub-
mucosal invasion and the gross type

Submucosal”  No. of Vascular invasion
invasion cases N y@) v(+_) Recurrence
sm1 6 2(33) 2(33) 1(17) 1(17)

sm2 15 3(20) 7(47) 6(a0) 1(7)
sm3 10 5(50) 8(80) 7(70) 3 (30)
Total 31 10 (32) 17 (55) 14 (45)  5(16)

# Submucoasal invasion was described in Materialz and Methods

Table 5 Relationship between the submucosal
invasion and malignant parameters

Growth patte_rn

Gross™ P .

Type Down(%) Super(%) Combined(%)
0-lp 2(14) 0( 0) 5 (50)
0-Ipl 7 (54) 1(12) 0(0)
O-Isep 1(8) 0( 0) 1(10)
0O-lla 1(8) 7(88) 3(30)
0-llb 0(0) 0(0) 0( 0)
0-llc 1(8) 0(0) 1(10)

0-1ll 1(8) 0(0) 0(0)
Total 13 B 10

Down: Down growth type ; Super : Superficial spreading type ; Comb : Cmbined type
* ’(‘1’9‘3 o i ificati i carcinoma {draft) in Japan

Table 6 Relationship between the growth pat-
terns and the gross type

Gross* Submucosal invasion

type sm1(%) sm2(%)  sm3(%)
O-Ip 2*(33) 2 (13) 3(30)
0-lpi 0(0) 4 (27) 4 (40)
0-lsep 0(0) 7 7) 1(10)
0-lla 4 (67) 6 (40) 1(10)
0-lib 0(0) 0(0 0(0)
0-llc 0(0) 2 (13 0(0)
o-1lt 0(0) 0(0 1(10)
Total 6 15 10

* carcinosarcoma  ** undifferentiated carcinoma
*New macroscopic classification superficial esophageal
carcinomadraft) in Japan (1987. 6)

O-IZ 66U, 0-Ma B 34U, 0-IlcEAB1HITHb, 01
R L 0-I1 AR A B 17z (Table 6), V v < ik
BRESH RSB G0%), THEEH T 44
(31%) wa b, REREHcRHLTH 16
(13%) DATH o7z, ly (+) BTHREER, £BER
BFH, BeHoVThick\ TdFOHEIR50~60%
Thote, =, v(H) BTHREEE, BE&E40%
BIRTH- TN, RBREEHTI63%LETH
BExmLi, ¥, BRI, KBREHS 6+ 34
(38%) LBHETED LA (Table 7).
BEFA T G2 46, G2281261, G341041, G4

3(1919)

Table 7 Relationship between the growth pat-
terns and malignant parameters
(%)

Growth No. of Vascular invasion

Recurrence
pattem  cases  n(+) ly(+) v(+)

Down 13 4(31) 7(54) 5(38) 1(8
Super 8 1(13) 4(50) 5(83) 3(38)
Combined 10  5(50) 6(60) 4(40) 1(10)

Down : Down growth type ; Super : Superficial growth type ; Comb : Combined type

Table 8 Relationship between the mode of inva-
sion and the gross type

Gross Mode of invasion”

type”  G1(%) G2(%) G3(%) G4c(%) G4p(%)
0-Ip 1(25) 3(25) 2(20) 1(25) 0( 0)
0-lp! 0(0) 3(25) 3(30) 1(25 1(100)
Olsep 0(0) 0(0) 2(0) 0(0 0( 0
0-lla 3(75) 4(33) 3(30) 1(25) O( 0)
0-llb 0(0) 0(0 0(0 o0(0 0( 0
0-lle 0(0) 2(17) 0(0) 0(0 0( 0
0-lll 0(0) 0(0) 0(0) 1(25 o0( 0)
Total 4 12 0 4 1

G1 : well defined borderline ; G2 : less, marked borderline

G3 : no distinct borderline ; G4c : diffuse invasion of cord-like type

G4p : diffuse invasion of scirrhous type

a) New pit ificati i i (draft)
in Japan {1987. 6)

b} mode of invasion according to Yamamoto and Kohama®

Table 9 Relationship between the mode of inva-
sion and malignant parameters

%)
Mode of No. of Vascular invasion

invasion cases  n(+)  ly(+) V(s) hecurrence
G1 4 1(25) 1(25) 2(50) 1(25)
G2 12 3(25 5(42) 5(a2) 1(g)
G3 10 4(40) 6(60) 4(40) 2(20)
Géc 4 1(25) 4(100) 3(75) 1 (o5
Gdo 1 1(100) 1(100) 0(0) o( 0

G1 : well defined borderline ; G2 : iess, marked borderline ; G3 : no distinct borderline ;
Gdc : diffuse invasion of cord-like type ; Gdo : difuse invasion of scirrhous type

CH46l, GAD B 1FATH -1, ARBEY LS & GIT
120-Tla B 23% <, G2-Ci30-1 8 2 0-1a B AL E T
v, G3LETkEN0-1 B D - 7 (Table 8), ¥ v
SEEEBE, FERBERTH B GL, G2t h Fh25%D
FETRDH, BEE©H 5 G EDEFTI1340%
(6/15) 'V v A EHEB YR, ly, vEBELTRE
B L B52EREL, BRI GILIEX3IFA (20%)
LR Kbz (Table 9),

3) MMP-20 %3 & WERE 35 X OVEHE
JERAE EE O MMP2RRIZ, BEd L E
ER»bBEEB LI rcRBIILIBEETH-
fo. =77, ERMTREERETAERD 5 VCIERER
Bz T MMP-223 B ivta S hvie (Fig, 1D, £
EBNC 31 5 MMP-2RBHE 13129% (9/31) Th -
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Kt fOE R IR T R O B BT 2 RAORE AR S BHs R 258 75

Fig. 1 The specimens obtained from resected esophageal carcinoma embedded
in paraffin. The paraffin sections were stained with monospecific antibody
against human matrix metalloprotainase-2 using ABC method. A, normal
esphageal epithelium was negative or faintly positive (X100). B, esophageal
carcinoma with negative (X100). C, esophageal carcinoma with moderately
positive (X100). D, esophageal carcinoma with strongly positive (X100).

Table 10 Relationship between the expression of
MMP-2 and the gross type

Gross™ -Expression of MMP-2
type  Negative (%) Positive (%)
0-lp 6 (27) 1(11)
0-lpl 6 (27) 2 (22)
0-lsep 2(9.5) 0( 0)
0-lla 6 (27) 5 (56)
0-lib 0(0) 0(0)
0-llc 2(9.5) 0(0)
o 000 1(11)
Total 22 9

# New P i
(draft) in Japan {1987. 6)

7o, PIERERXO-I & 34, 0-1Ia 2 5 4, 0-III & 1 fiC,
MMP-20 38 & WIRR & ORI —E OB RIZ LS
high o ic (Table 10). MMP-2REFD v v < Hids
B, Iy (+), v(+) 2xh*h33%, 78%, 56%T,
ly (+) DHEE BETH -7, BRI IH (33%) ©
RoEbIIH, TOR2HARMBEREERTH-L
(Table 11),

Table 11 Relationship between the expression of
MMP-2 and malignant parameters

(%)

Expression  No. of Vasculatinvasion

of MMP-2  cases ni+) ) vH) Recurrence_
Negative 22 7(32) 10(45) 10(45) 2(9)

Positive 9 3(3) 7(78) 5(56) 3(33)

2 =

AEsmBRERLAKBOsmELRERD, Vv
HEBRIINIORBICLLR, TOHEERELELDT
ARTHHY, L TRED smBRETEL LT
WmboBbhBLolied, BRBELKBTEIND LS
Wit TERY, Lal, AERESIERENSE,
Wl 2B REBI MO LI X B L LBRHTRE
ThH, EMRELILDTEHEETHHZ 05, sm
CEELUCEADT N TEMREL, H#MBCELL
BABEETO> L, EFOMBEN S EBbh 5.
F I Thhbhid, Vv HiEB RERE BXE%L
BOEEHELEOREL L, B, BHRT X
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D smBOBRIZOWTRE LTk, Thbh, B
HAFLLTsmB0EEEEY, BNRTELTH
BFREMAL, SLCBEMNETELTROBEER
2B 453 % proteinase ®—>C, type IV collagenase
EBFER TV B MMP29 "D R B2 >\ THRER
L,

smBEANORBREESSECLDIBE Y v gk
ly () -v (+) OHEEIHEMNL, HEEROHE
EHTHsmlZ 1 FloRT, 46Esm2ll ETh-
e, BRETIsm BEBENGECRLEE Y v F
EBCIREREBEENE /b, WELFRLETL
L DHESIL HH, REBICEVTH sm BEE
REERENEHERTO—2EELbRE, i,
WRETL 5 &, sm1Ti20-I1a B2, sm3-C¢i30-1 Bt
KE¥Ex LD, ARFFFEIsmBEEYRSBL T
WELDEEZ BRI,

RCEHFRBERA L V& Lk, bhibh Ohno
L2990 5% (down growth type, spreading growth
type, unclassified type) ¥ U CEEEHR & sm B1H
EEOCL RS, BEHAFANORKE BT HRS
B, KFEHENORE VB nEBREER (Ohno Hit
BEEx2cm U EE LTwsbhbhil, BERH
3em Pl EE L), MEORAGHMO SHAE L, &
HEBEWNIEN»EL, ZEXETH R HYET
LL00% Abhie, BEELOMRYSLS LES
B, THARBE TR vAHERL ly (+) 2344
bhie, KBREFTEIY v FHEBIILen ok,
v(+) EBHEEX L Rz, Ohno HiX, down growth
type BEREH2 S, Vv HiEH, RERELDE
TFHRITETH - 2%, spreading growth type &
unclassified type (3.9 v < Higm#, REREHI DL
BN THABETH - EBE LT3, bhbh
OFERE TR, THEFEIZ Ohno b & AEOEE %
DI bbb, EBEFHCR) v HEB
Dietroteb DO v(+H) LBREROFEREL, Bo6D
BMELRRLLIERLB, coERO0—2E LT,
BEFGOHEBICLAZ ELDT LR ED, Soga H2Y
RREBERE BN ORETH 0 AL THEAR
RT, ULrbMTHEERIE, - EBELTED,
REHBE L THSERILBHNLETHS S,

BEMAQUEANROSEOCEE L, ZhiiRE
BERRCAHOEIERAR L INFEEbe b0 L
Zx2bh, Gl BRE ¢, INFa, G2: FRH T,
INFg, G3LA EEEAE <, G3: INFS, G4C : INFy,

5(1921)

GAD : B, wHYUTEL0LELLRS, IUABS
i, AOERAEORFLREBICKE - TEBHBHRER
FMBEE L BELEENb - EBELT V5, 40
BRLI-AEEsmETE, G ko s 01 3%
<, Eie, Vv SEBEHE ENTAERLRALR
e, BERLOTIRLI .

DEX), THEBHLGIU LoBEEA L ES D
DIO-ITHRLEL, Thbid ) v A HEBEEN SHY
Rl —H, ERBEATROIa BNEL, v(H)®
BREY S THEENG VLD, Bhr o5k &ttE
EOLEEIREEE i,

BB MMP-2: DBRIES W TEBLTH B,
MMP-2 & iZ type IV collagenase & & FEifh, ZHEEE
DEBEREASTH 5 type IV collagen ¥ 3 EL, &
OBRBEBIESTA2ZLBHLATL 2D, 22
THRY 7 v —F s AT MMP20 B2
HBLENTEBEL TR, MMP20 X EBHE &
ORI EE BRI AL itk - e hy, MMP-
2REBIC ly (£) 2718%KFBD, i, FRIRIT
MMP-23ERBH T I BTH - e DieR L, REF D
Fhii33% L &L, MMP2 e R EXCEROHEER
FLiah 5 2EELBELIDEEZLRL,

PEX D, v sBHENS smE L3, ARE
TROIEZE L, #8%¥0i sm BEENEET
THEEHED D VEEEGHEOEEY L, GLULEOEH
FERERT type TH Y, SD L 5 RIEGFTIRY v 5
EBCIREREOHENG, ETEIZE U RS
BWMPLETHEEEL2D, ¥, llaBicsmBHE
EARLEERL &b, REBREFTHC MMP2REFT
RO MITHBRE,NE L, BRcE 6Bk sk
TOLERBLLDEELDND, —F, smUL Y v e
HFEBPCIRERE, ILIRERI L, HEWE
HEOEVESLE 2 bhl, SBROMNETLEER
BEOREIZLD, Vv AAHEBOFER, smlE sm2
DEEDENFBEECHEIND L 5 ishid, sml
EXLCRBNERAET L 5 TEEL TS D
D, LY EBENEABEBEIBTIRbDEEZ
bhad,

¥, AXDOEEIFUEAERTENBEEES GEHD)
THRELL.

X |

D REREHRAR  BK - FE AEEREVHE
. €RHEER, Ex, 1989

2) BEEXX, ILEWE, HFET  AECKT RN
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Clinicopathological Analysis of Esophageal Carcinoma with Submucosal Invasion

Ichiro Shima, Hideaki Yamana, Hiromasa Fujita, Teruo Kakegawa, Yasuyuki Sasaguri*,
Koji Irie* and Minoru Morimatsu*
The First Department of Surgery and Second Department of Pathology*,
Kurume University School of Medicine

Thiryteen-one cases of esophageal carcinoma invading the submucosal were analyzed regarding the degree of
submucosal invasion, the growth patterns, the mode of invasion, and the expression of matrix metalloproteinase-2
(MMP-2). For the degree of submucosal invasion, the deeply invading type (sm3: 10 cases) was characterized by a
tendency toward the superficial and protruding type (type 0-I), a high incidence of lymph node metastasis, vascular
invasion, and post-operative recurrence. In contrast, the slightly invading type (sm1: 6 cases) was characterized by
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the slightly elevated type (type O-Ila), a low incidence of lymph node metastasis, vascular invasion, and recurrence.
For the growth patterns, the majority of down growth type (13 cases) was in type 0-I, and this type was associated
with lymph node metastasis, while, almost all of the superficial spreading type (8 cases) was in type 0-Ila, which
was associated with blood vessel invasion and recurrence. On the other hand, in the mode of invasion, the group
with diffuse invasion (G3, G4C, and G4D) had lymph node metastasis more frequently than the group with
non-diffuse invasion (G1 and G2). In immunohistochemical staining, the expression of MMP-2 was detected in 9
(29%) cases. Its expression, however, was not detected in non-cancerous esophageal epithelia. A good correlation
was found among the expression of MMP-2, lymphatic invasion, and post-operative recurrence.
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