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S ummary.This study investigated the correlation
between clinicopathologic features of submucosal inva-
sive colorectal carcinoma (sm-CRC) and its metastasis
to the lymph nodes, including micrometastasis dectect-
ed by anti-human cytokeratin (CAM5.2) immunohisto-
chemistry, in order to assess the curative potential of
endoscopic mucosal resection (EMR) for sm-CRC. One
hundred seventeen surgically resected sm-CRCs and
their corresponding regional lymph nodes were
examined. Eighteen of the 117 cases (15.4%) were posi-
tive for lymph node metastasis by H&E examination
(overt metastasis), and micrometastasis was detected in
17 of the 99 (17.2%) remaining cases that were negative
for overt metastasis. Lymphatic invasion and sprouting
were risk factors for overt/micrometastasis, and mi-
crometastasis, respectively, (p<0.0001/p=0.03, and p=
0.01), and the minimum extent of cancer invasion in
patients with lymph node metastasis (micrometastasis)
was850 //m in depth and 2500 //m in width. Tumors with
a smaller extent of submucosal invasion than these
values showed no lymphatic or venous invasion or
sprouting. The present study indicates that sm-CRCs
with an extent of submucosal invasion of less than 850
//m in depth and 2500/^m in width may not even have
any risk of micrometastasis, and that EMR alone has
complete curative potential in such cases.
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INTRODUCTION

Recent advances in endoscopic mucosal resection
(EMR) have allowed the removal of not only
intramucosal tumors but also submucosal invasive
carcinomas of the colorectum (sm-CRC)1^. Whether
EMR-treated sm-CRCs require additional surgery,
including removal of the regional lymph nodes,
remains a subject of controversy. Some 8.5 to 16.1%
of sm-CRCs show lymph node metastasis4"75, and
EMR alone is not a sufficient treatment in such cases.
On the other hand, in patients without lymph node
metastasis, additional surgery may constitute exces-
sive treatment in terms of the quality of life.

Various histologic features such as vascular inva-
sion4'8~10), histological type of carcinoma4'8"10*, depth
of cancer submucosal invasionll"1511, sprouting7'16), and
gross type17) have been demonstrated to correlate
with lymph node metastasis of sm-CRCs. In Japan,
vascular invasion (lymphatic or venous), poorly or
undifferentiated histology, and deep submucosal inva-
sion are generally accepted as risk factors for lymph
node metastasis of sm-CRC18), and when sm-CRCs
treated by EMR show any of these three findings,
subsequent surgery is recommended18). However,
indications for the curative potential of EMR have
not been standardized. In practice, poorly or undiffer-
entiated carcinomas are very rare, and the majority
of sm-CRCs constitute well or moderately differ-
entiated types. Assessment of vascular invasion is
sometimes rather subjectively made by hematoxylin
& eosin (H&E) examination alone, despite the fact
that histological examination is required to rule out
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t h e ris k of l y m p h n o d e m et a st a sis . T h e p r e ci s e d e p th

o r e x t e n t of s u b m u c o s a l i n v a si o n of c a r ci n o m a th a t

c o r r el a t e s w it h a ris k o f ly m p h n o d e m e t a s t a si s h a s

n o t y et b e e n e st a blis h e d .

O n t h e o t h e r h a n d
,
i m m u n o his t o c h e m i c al

1 9
･
2 0)
a n d

m ole c u l a r bi ol o gi c a1
2 1 , 2 2)
t e ch n iq u e s h a v e e n a b le d u s

t o id e ntif y t h e p r e s e n c e of a si n g le o r s e v e r al s m all

cl u st e r s of m e t a s t ati c c a r cin o m a c ells t h a t a r e u n-

d e t e c t a bl e b y r o u ti n e H & E his t o p a th ol o g ic e x a m i n a -

ti o n ( s o- c all ed m ic r o m e t a s t a si s) .
A n al y si s u si n g c y t o -

k e r a ti n i m m u n o his t o c h e m is t r y i n dic a t e s th a t 25 -60 %

of c ol o r e c t a l c a r ci n o m a s s h o w m i c r o m e t a s -

t a sis 2 0 ･ 2 3- 2 5) . M i c r o m et a st a sis is th o u gh t t o b e a m o r e

s e n siti v e m a r k e r t h a n o v e rt l y m p h n o d e m e t a st a si s

( a s d et e ct e d b y r o u tin e hi st o p a t h ol o gi c e x a m in a ti o n)

f o r t h e p r e di cti o n of c a n c e r r e c u r r e n c e a n d t h e p r o g-

n o sis of p a ti e n t s
2 1

,
2 6)

Ⅲ o w e v e r
,
e a rli e r st u di e s h a v e e x a m in ed m ai n l y

a d v a n c ed C R C s ( c a r ci n o m a s i n v a di n g b el o w th e

p r o p e r m u s cle c o a t) , a n d n o s y s t e m a tic st u d y h a s

b e e n m a d e of m i c r o m et a s t a sis i n s m - C R C . T h e his -

t o p a t h o l o gi c f e a t u r e s of s m - C R C s th at c o r r el at e w it h

m i c r o m e t a s t a si s w o uld b e u s ef ul p r o g n o s tic m a r k e r s

f o r s m - C R C s t r e at e d b y E M R . If t h e E M R -t r e a t e d

s m - C R C is r e g a r d e d a s n ot e v e n p r e s e n ti n g a n y ri sk

of m i c r o m et a st a sis
,
t h e p a ti e n t c o uld b e c u r ed b y

E M R al o n e w it h o u t s u b s e q u e n t s u r g e r y .

I n t hi s s t u d y , w e p e r f o r m e d i m m u n o h ist o c h e m ic al

e x a m i n a ti o n s u s l n g a n a n ti
- h u m a n c y t o k e r ati n a n ti

-

b o d y ( C A M 5 .2) , i n o r d e r t o d et e ct t h e m i c r o m e t a s -

t a sis of s m - C R C s
,
a n d i n v e s ti g at e d th e c o r r el a ti o n

b e t w e e n h is t o p at h ol o gi c c h a r a c t e ris tic s of th e p ri
-

m a r y t u m o r , p a r tic ul a rl y t h e e x t e n t of c a n c e r i n v a-

si o n
,
a n d ly m p h n o d e m et a s t a sis (i n cl u din g b ot h o v e r t

m e t a st a si s a n d m i c r o m et a st a sis) i n o rd e r t o a s s e s s

t h e c u r a ti v e p o t e n ti al of E M R f o r s m -C R C .

M A T E R I A L S A N D M E T H O D S

P a ti e n t s

O n e h u n d r e d s e v e n t e e n s m - C R C a n d t h ei r r e g i o n al

ly m p h n o d e s w e r e e x a m i n e d af t e r s u r g l C al r e s e c ti o n .

T h e f oll o w i n g w e r e e x cl u d e d f r o m t h e st u d y : 1) c a s e s

a c c o m p a n i ed b y o th e r s m
- C R C o r a d v a n c e d C R C ; 2)

c a s e s of f a m ili al p ol y p o si s o r i nfl a m m at o r y b o w el

dis e a s e; a n d 3) c a s e s i n w hi c h E M R w a s f oll o w e d b y

b o w el r e s e cti o n .

IIis t o p a t h o l o g I C e x a m i n a ti o n o f t h e p r l m a r y t u m o r

T h e r e s e ct e d b o w els w e r e o p e n e d a n d fi x e d i n l O %
f o r m a li n

,
a n d th e e n ti r e t u m o r w a s c u t i n t o st e p

-

w is e

s e c ti o n s a n d e m b e d d e d i n p a r a 氏n . A ll c a s e s w e r e

e x a m i n e d af t e r H & E st ai ni n g b y e x p e ri e n c e d hi s -

t o p a t h ol o gi st s a c c o r di n g t o t h e G e n e r al R ul e s f o r

C lini c al a n d P at h ol o gi c al S t u di e s o n C a n c e r of t h e

C ol o n
,
R e c t u m a n d A n u s (J a p a n e s e S o ci et y f o r C a n -

c e r of t h e C o l o n a n d R e ct u m )
1 8)

. G r o s s t y p e , sit e of

t u m o r ( c ol o n o r r e ct u m ) , g r a d e of diff e r e n ti a ti o n

( w ell , m o d e r a t e , o r p o o r) , ly m p h a ti c a n d v e n o u s i n v a -

si o n
,
a n d th e e x t e n t of c a n c e r i n v a si o n t o t h e s u b -

m u c o s a w e r e s el e c t e d a s h ist o p at h ol o gi c f a ct o r s .

T h e e x t e n t of c a n c e r i n v a si o n w a s a n al y z e d

a c c o r di n g t o th e d e p t h ( e x t e n t of v e r ti c al i n v a si o n :

V s m ) a n d w id t h ( e x t e n t of h o ri z o n t al i n v a si o n : H s m )

o n a n o c ul a r l e n s s c al e (F i g . 1)
2 7)

. V s m w a s d efi n e d a s

t h e dis t a n c e b e t w e e n th e d e e p e st p oin t of t h e c a n c e r

i n v a si o n a n d t h e l o w e r e d g e of th e m u s c ul a ris

m u c o s a e
2 8 )

. F o r c a s e s i n w hi c h t h e m u s c ul a ris

m u c o s a e h a d b e e n d e st r o y e d a n d h a d di s a p p e a r e d ,

V s m w a s m e a s u r e d a s t h e dis t a n c e b et w e e n t h e

d e e p e st p o i n t a n d t h e s u rf a c e of t h e t u m o r . H s m w a s

d efi n e d a s th e m a x i m u m h o ri z o n t al e x t e n t of t h e

c a n c e r i n t h e s u b m u c o s a . I n o r d e r t o c o n fi r m t h e

d e e p e st a n d w id e st p oi n t of t h e c a n c e r i n v a si o n ,

s e ri al s e cti o n s ( a t le a st 2 7 fi n ally) w e r e c u t f o r e a ch

p a r a 氏 n b l o c k .

I m m u n oh ist o c h e m ic al s t ai n i n g s u sl n g m O n O Cl o n al

a n tib o di e s a g ai n st D e s m i n ( cl o n e D 3 3 ; dil ut e d 1 : 1 00 ;

D a k o) a n d α - s m o o th m u s cle a cti n (A S M A) ( cl o n e

l A 4 ; dil u t ed 1 : 2 00 0 ; S ig m a) w e r e p e rf o r m e d t o c o n -

fir m t h e p r e s e n c e of t h e m u s c ul a r is m u c o s a e . R ) r t h e
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Fi g . 1 . A n a l y si s o f t h e e x t e n t o f s u b m u c o s a l C a n c e r

i n v a si o n . V s m
,
m a x i m u m v e r ti c a l d i s t a n c e o f s u b m u c o s a l

i n v a si o n ; H s m , m a x i m u m h o ri z o n t a l d i s t a n c e o f s u b-
m u c o s al i n v a si o n .
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L y m p h n o d a l m e t a st a si s

N ( ＋) M M ( ＋) N ( ＋) o r M M ( ＋)

G r o s s T y p e

l p , I s p

l s

II a

II a ＋ⅠI c
,
ⅠI c

,
ⅠI c ＋ⅠI a

Sit e o f t u m o r

C o l o n

R e c t u m

Ⅲi st o l o g i c t y p e

w ell

m o d e r a t e

p O O r

L y m ph a ti c i n v a si o n

N e g a ti v e

P o siti v e

V e n o u s i n v a si o n

N e g a ti v e

P o siti v e

1/ 2 1 ( 4 . 8 % )

1 4/ 5 9 ( 2 3 . 7 % )

2/ 1 7( l l . 8 % )

1/ 2 0 ( 5 . 0 % )

9/ 6 2 ( 1 4 . 5 % )

9/ 5 5 ( 1 4 . 5 % )

1 2/ 8 9 ( 1 3 . 5 % )

6/ 2 8 ( 2 1 . 4 % )

7/ 9 1 ( 7

l l/ 2 6 ( 4 2…Z:z三〕

ll/89( 1 2 . 4 % )

7/ 2 8( 2 5 . 0 % )

p < 0 . 0 0 0 1

2/ 2 0 ( 1 0 . 0 % )

8/ 4 5 ( 1 7 . 8 % )

4/ 1 5 ( 2 6 .
7 % )

3/ 1 9 ( 1 5 . 8 % )

6/ 5 3 ( l l . 3 % )

l l/ 4 6 ( 2 3 . 9 % )

l l/ 7 7 ( 1 4 .
3 % )

6/ 2 2 ( 2 7 . 3 % )

l l/ 8 4 (1 3 . 1 % )

6/ 1 5 ( 4 0 . 0 % )

1 2/ 7 8 (1 5 , 4 % )

5/ 2 1( 2 3 . 8 % )

p < 0 . 0 3 0

3/ 2 1 ( 1 4 . 3 % )

2 2/ 5 9 ( 3 7 . 3 % )

6 . 1 7 ( 3 5 . 3 % )

4/ 2 0 (2 0 . 0 % )

1 5/ 6 2 (2 4 . 2 % )

2 0/ 5 5 (3 6 . 4 % )

2 3/ 8 9 (2 5 . 8 % )

1 2/ 2 8 (4 2 . 9 % )

1 8/ 9 1 (1 9 . 8 % )

1 7/ 2 6 (6 5 . 4 % )

2 3/ 8 9 (2 5 . 8 % )

1 2/ 2 8( 4 2 . 9 % )

p < 0 . 0 0 0 1

T o t al 1 8/ 1 1 7 ( 1 5 .
4 % ) 1 7/ 9 9 (1 7 . 2 % ) 3 5/ 1 1 7 (2 9 . 9 % )

N( ＋) , o v e r t m e t a st a si s; M M ( ＋) , m i c r o m e t a s t a si s ; H i st o l o gi c t y p e r e p r e s e n t s th e p r e d o m i n a n t ty p e .

e x a m i n a ti o n of v e n o u s a n d l y m p h a tic in v a si o n , V i c -

t o ri a bl u e el a s ti c fib e r s t ain ln g W a s p e rf o r m e d t o

v is u ali z e t h e el a s tic fib e r s of th e v e n o u s w all
,
a n d

i m m u n o s t ai n i n g w it h a n ti
-h u m a n e n d o t h eli a l c ell

a n tib od y C D 3 1 (J C /7 0 A ; dil u t e d 1 : 1 00 ; D a k o) a n d

C D 3 4 (Q B E n d 1 0 ; d il u t e d 1 : 2 0 0 ; D a k o) w e r e p e rf o r -

m ed t o vi s u ali z e th e e n d o th eli al c ell s i n t h e ly m p h a ti c

c h a n n els .

I n v e sti g ati o n s o f ly m p h n o d e m et a s t a sis

T h e ly m p h n o d e s o b t ai n ed f r o m e a c h c a s e w e r e fir s t

e x a m i n e d u si n g r o u ti n e H & E s e cti o n s . F oll o w i n g

t hi s
,
all ly m p h n o d e s di a g n o s e d a s n e g a ti v e b y H & E

st ai ni n g w e r e s u bj e c t e d t o a n i m m u n o his t o ch e m i c al

a s s a y f o r m ic r o m e t a s t a sis . T o d e t e c t m i c r o m e t a s -

t a sis
,
t w o 3 /J m

-th ic k s e c ti o n s a n d t h r e e c o n s e c u ti v e

1 0 /J m
-t hi c k s e c ti o n s w e r e p r e p a r e d f r o m all l y m p h

n o d e s a s d e s c rib e d i n o u r p r e vi o u s st u d y
2 6

,
2 7 )

.
T h e 3

〟 m
- th ic k s e c ti o n s w e r e s t a in e d w ith H & E

,
a n d th e 1 0

j e m
- th ic k s e c ti o n s w e r e i m m u n o s t ain ed w ith a n ti ･

h u m a n c y t o k e r a ti n 8 a n d 1 8 a n tib od y (C A M 5 .2 ; dil u t -

e d 1 : 3 ; B e c t o n D i ck i n s o n) t o v is u ali z e t h e e p ith eli al

c ells i n t h e l y m p h n o d e s .

I m m u n o h is t o c h e m ist r y

l m m u n o his t o ch e m i c al a s s a y s f o r D e s m i n , A S M A ,

C D 31
,
C D 3 4 a n d C A M 5 .

2 w e r e p e rf o r m e d b y th e

c o n v e nti o n al s t r e p t a vidi n -bi o ti n (S A B) i m m u n o p e r

o x id a s e m e th o d
,
u si n g a c o m m e r ci ally a v ail a bl e S A B

c o m p l e x ( N i c hir ei , T o k y o , J a p a n) . D i a m i n o b e n zi di n e

w a s u s e d a s t h e c h r o m o g e n , a n d t h e c o u n t e r st ai n i n g

w a s d o n e w it h h e m a t o x yli n f o r D e s m i n , A S M A ,

C D 31 a n d C D 34
,
a n d w it h m e th y l g r e e n f o r C A M 5 .2 .

S t atisti c al a n al y sis

A chi - s q u a r e t e s t w a s u s ed f o r t h e s t a tis tic al a n aly s ts ,

a n d v al u e s of p < 0 .0 5 w e r e c o n sid e r e d t o i n di c a t e

s t atis ti c al si g n ifi c a n c e . F is h e r
'

s e x a c t t e st w a s

a p pli e d w h e r e a p p r o p ri at e .

R E S tJ L T S

O n e t h o u s a n d t hir t y
- o n e ly m p h n o d e s f r o m 11 7 s m

-

C R C (ll .3 l y m p h n o d e s p e r c a s e) w e r e e x a m i n e d , a n d

1 8 c a s e s ( 1 5 .4 % ) w e r e p o siti v e f o r c a n c e r m e t a st a sis

b y H & E e x a m i n a ti o n ( o v e r t m et a st a sis) . I n t h e
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T a b l e 2 . C li ni c o p a th o l o g i c 丘n di n g s o f t h e p a ti e n t s w it h l y m p h n o d e m e t a s t a si s

1) P a ti e n t s w it h o v e r t m e t a s t a si s

N o . S it e
G r o s s T u m o r si z e

( ..
Ⅲi s t o l o gi c L y m p h a ti c V e n o u s

E x t e n t o f s m i n v a si o n

t yp e ( m m ) t y p e i n v a si o n i n v a si o n v s m ( 〃 m ) 冗 s m ( 〃 m )

1 I s

2 I s

3 I s

4 I s

5 ⅠI a

6 ⅠI a ＋ⅠI c

7 ⅠI a

8 I s

9 I s

1 0 I s

l l l s

1 2 I s

1 3 I s

1 4 I sp

1 5 I s

1 6 I s

1 7 I s

1 8 I s

3 7

2 2

8

4 8

7

1 4

1 5

3 0

1 9

2 3

1 9

1 5

1 3

2 0

2 1

2 1

2 5

2 8

A

A

R a

A

S

R b

R b

S

T

R b

R b

A

T

S

R s

R s

R s

R b

w e ll

w e ll

w e ll

w e ll

w ell

w ell

w ell

m o d e r a t e

w ell

w ell

w ell

w ell

w ell

m o d e r a t e

w ell

m o d e r a t e

m o d e r a t e

m o d e r a t e > p o o r

十

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

＋

100 0

1 5 0 0

1 6 0 0

2 0 0 0

2 1 0 0

2 3 0 0

2 3 0 0

3 0 0 0

3 5 0 0

3 5 0 0

3 8 0 0

4 4 0 0

4 5 0 0

4 5 0 0

4 5 0 0

5 1 0 0

5 5 0 0

6 0 0 0

4 8 0 0

3 3 0 0

3 0 0 0

3 0 0 0

3 3 0 0

5 5 0 0

1 0 0 0 0

5 0 0 0

8 0 0 0

1 6 0 0 0

1 4 0 0 0

1 2 5 0 0

5 0 0 0

1 1 5 0 0

1 3 0 0 0

1 5 0 0 0

1 2 0 0 0

2 2 0 0 0

2) P a ti e n t s w it h m i c r o m e t a st a si s

L y m p h a ti c V e n o u s
E x t e n t o f s m i n v a si o n N u m b e r o f

t y p e ( m m ) t y p e i n v a si o n i n v a si o n v s m ( 〃 m ) Ⅲ s m ( 〟 m )
m e t a st a ti c c ell s

N o .

G r o s s T u m o r si z e
sit e

H i st ol o g l C

1

2

3

4

5

6

7

8

9

1 0

l l

1 2

1 3

1 4

1 5

1 6

1 7

ⅠI a

I s

II c ＋ⅠI a

II a 十ⅠI c

l s

II c ＋ⅠI a

II a

l sp

l s

II a

l s

II a

l s

l sp

I s

l s

l s

4 8

3 0

2 2

1 0

5 2

1 7

1 8

1 5

2 0

l l

2 0

1 8

1 6

2 2

2 5

4 2

1 5

A

R b

R s

A

R s

R a

T

S

R a

R a

R a

R b

R a

R a

S

R b

S

w ell

w ell
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,
f e m a l e ; M , m a l e ; R b , r e c t u m b e l o w th e p e ri t o n e a l r e 8 e c ti o n ; R a , r e ct u m a b o v e th e p e ri t o n e a l r e fl e c ti o n ;

R s
,
r e c t o sig m o i d ; S , si g m oi d c o l o n ; T , t r a n s v e r s e c o l o n ; A , a s c e n di n g c ol o n ; s m , s u b m u c o s a l ; V s m , v e r ti c al e x t e n t;

Ⅲ s m
,
h o ri z o n t a l e x t e n t .



M i c r o m e t a s t a si s o f C ol o r e c t a l C a r ci n o m a

F i g . 2 . I m m u n o st a i n i n g o f l y m p h n o d e m i c r o m e t a s t a si s

c o n si s ti n g o f a si n g l e c a n c e r c ell ( ×1 0 0 , C A M 5 .2) .

r e m a l n l n g 9 9 c a s e s t h a t w e r e n e g a ti v e f o r o v e rt

m et a s t si s
,
a t o t al of 8 02 l y m p h n o d e s (8 .1 p e r c a s e)

w e r e e x a m i n e d
,
a n d m i c r o m e t a st a si s w a s d e t e c t e d i n

1 7 c a s e s (1 7 .2 % ) b y C A M 5 .2 i m m u n o s t ai ni n g (F i g . 2

a n d 3) . T h e i n cid e n c e of m i c r o m et a st a sis i n c a n c e r
-

fr e e n od e s b y H & E e x a m i n ati o n w a s 2 3/8 02 (2 .9
0

/.) .

T h e o v e r all i n cid e n c e of ly m p h n o d e m et a st a sis

( o v e rt o r m i c r o m et a st a sis) i n s m
･ C R C w a s 2 9 ,9 % (35 /

1 1 7) .

T h e r el a ti o n sh ip s b e t w e e n l y m p h n o d e m e t a st a si s

a n d th e cli ni c o p a th ol o g i c f a c t o r s of th e p r l m a r y

t u m o r a r e s u m m a ri z e d i n T a bl e 1 . L y m p h ati c i n v a
-

si o n w a s t h e o nl y f a c t o r c o r r ela t e d w ith o v e rt m et a s
-

t a sis
,
m i c r o m et a st a sis a n d o v e r all ly m p h n o d e m et a s

･

t a sis (p < 0 .0 00 1 , p - 0 .03
, p < 0 .0 00 1

,
r e s p e c ti v el y) .

T h e cli nic o p a th ol o g ic fi n di n g s of t h e 1 8 p a ti e n t s

w it h o v e r t m et a st a sis a n d 1 7 p a ti e n t s w it h m i
･

c r o m e t a st a si s a r e sh o w n i n T a bl e 2 . T h e m i n i m al

d e p t h ( V s m ) a n d w id th ( H s m ) of c a n c e r i n v a si o n in

p a ti e n t s w it h o v e r t m e t a s t a sis w e r e 10 0 0 / J m a n d

3 00 0 FE m , r e s p e c ti v ely , a n d i n p a tie n t s w ith m i
d

c r o m e t a s t a sis
,
th e y w e r e 8 5 0 j i m a n d 2 5 00 j i m . T h e r e

w a s n o sig n ifi c a n t diff e r e n c e i n th e a v e r a g e V s m o r

H s m b et w e e n c a s e s w ith o v e r t m et a st a sis a n d t h o s e

w ith m ic r o m et a s t a sis . M i c r o m e t a s t a si s w a s d e t e c t e d

a s a si n gl e c a n c e r c ell( Fi g . 2) a n d / o r cl u st e r( s) c o n sis -

ti n g of u p t o 8 c a n c e r c ells (F i g . 3) . N in e o u t of th e 1 7

c a s e s s h o w e d a m ic r o m e t a s t a sis f o c u s ( o r f o ci) c o n -

sis ti n g of a si n g le c a n c e r c ell in t h e m a r g l n al o r

m e d ull a r y sin u s of t h e ly m p h n o d e . N o c o r r el ati o n

w a s o b s e r v ed b et w e e n t h e n u m b e r of m ic r o m e t a s -

t ati c c ells a n d th e e x t e n t o f c a n c e r i n v a si o n in th e

s u b m u c o s a .

T h e r el a ti o n s hip b et w e e n t h e e x t e n t of s u b m u c o s al

i n v a si o n of t h e c a n c e r a n d t h e s t a t u s of ly m p h n o d e
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m i c r o m e t a st a si s c o n si st o f a c l u s t e r

o f s e v e r a l c a n c e r c e ll s ( ×1 0 0 , C A M 5 .2) .

m et a st a sis is d e pi c t e d f o r all 1 17 p ati e n t s i n th e

s c at t e r g r a p h i n Fi g . 4 . F ift e e n of th e 1 1 7 (12 .8 % )

s h o w ed a s u b m u c o s al i n v a si o n of le s s th a n 85 0 j i m i n

d e p th ( V s m ) a n d 2 50 0 FL m i n w id t h ( H s m ) . T h e s e 1 5

t u m o r s w e r e n o t o nly n e g a ti v e f o r ly m p h n o d e m et a s
-

t a sis
,
b u t al s o l a c k e d b o t h ly m p h a ti c a n d v e n o u s

l n V a S I O n .

D I S C tJ S S I O N

I n t his s t u d y , m i c r o m et a st a sis w a s d et e ct e d i n 1 7 of

9 9 (1 7 .2 0/.) s m - C R C b y i m m u n o his t o ch e m i c al a n aly sis

u si n g a n a n ti
-h u m a n c y t o k e r a ti n a n tib o d y ( C A M 5 .2) .

A lth o u g h t his i n cid e n c e w a s le s s t h a n th at of m i
-

c r o m e t a s t a sis i n a d v a n c ed C R C (2 516 0 % )
2 0 , 2 3- 2 5)

,
it is

n o t e w o r th y th a t n e a rly 20
0
/. of s m - C R C h a d ly m p h

n o d e m et a s t a sis th at w a s n o t d is c e r nibl e b y r o u tin e

H & E e x a m i n a ti o n . T h e i n cid e n c e of o v e r all ly m p h

n o d al m et a st a sis of s m - C R C
,
i n cl u di n g b o th o v e r t a n d

m i c r o m et a st a sis
,
w a s 29 .9 % (35/1 1 7) .

T h e cli ni c al s l g n ific a n c e of m ic r o m et a s t a sis i n

s m - C R C r e m ai n s t o b e c o n cl u si v ely e s t ab lish ed . A

l o n g
-ti m e f oll o w - u p st u d y w ill b e n e ed e d t o cl a rif y

w h et h e r o r n o t s u ch m i c r o m et a st a sis is r el at e d t o

c a n c e r r e c u r r e n c e a n d th e p r o g n o si s of p ati e n t s .

H o w e v e r
,
t h e p r e s e n c e of m ic r o m et a s t a sis in di c a t e s

t h a t c a n c e r c ells a r e ci r c ul a tin g i n th e l y m p h a ti c

s y st e m a p a rt f r o m t h e b o w els , a n d th u s it m u st b e

c o n sid e r e d t h a t t h e c a n c e r w it h m i c r o m et a st a sis m a y

a lr e a d y b e a s y s t e m i c di s e a s 巳 M ic r o m et a s t a ti c c ells

m a y b e a p r e c u r s o r of o v e r t m et a st a sis , a s i n di c at e d

b y e x p e ri m e n t al s t u die s s h o w in g t h e t u m o ri g e n e cit y

a n d m et a s t a ti c p ot e n ti al of th e s e c e11 s
2 8)

. I n v e r s ely ,

s m - C R C s l a c ki n g e v e n m i c r o m e t a s t a si s m i g h t b e
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F i g . 4 . R el a ti o n s hi p b e t w e e n l y m p h n o d e m e t a st a si s ( o v e rt a n d m i c r o-
m e t a st a si s) a n d t h e e x t e n t o f s u b m u c o s a l c a n c e r i n v a si o n . V s m

,
m a x i m u m

v e r ti c a l d i s t a n c e o f s u b m u c o s a l i n v a si o n ; H s m , m a x i m u m h o ri z o n t a l di s-
t a n c e o f s u b m u c o s a l i n v a si o n .

r e g a r d e d a s c a s e s of l o c al dis e a s e in w hic h c a n c e r

c ells a r e c o n fin e d w it hi n t h e p ri m a r y t u m o r .

S i n c e ly m p h n o d e m e t a s t a si s i s t h e m aj o r p r o g n o s
-

ti c f a c t o r i n p a tie n t s w ith c a r ci n o m a s , t h e c o m pl e t e

c u r a ti v e p o t e n ti al of E M R f o r s m - C R C s s h o uld b e

e v al u a t e d i n t e r m s of w h et h e r th e h ist o p at h ol o g l C

f e a t u r e s of t h e p ri m a r y t u m o r a r e t h o s e e x p e c t e d t o

h a v e c o n sid e r ab ly l o w p o t e n ti al f o r ly m p h n o d e

m et a st a sis . S e v e r al st u di e s h a v e s t r e s s e d th e i m p o r -

t a n c e of t h e e x t e n t of c a n c e r i n v a si o n t o th e s u b -

m u c o s a a s t h e i n di c ati v e f a c t o r f o r t h e c u r ati v e

p o t e n ti al of E M R -t r e a t ed s m -C R C . T a n a k a e t al .
1 5)

r e p o r t e d t h at s m - C R C s s h o w i n g e v e n slig ht s u b
-

m u c o s al i n v a si o n (l e s s th a n 4 00 /J m in d e p t h) a r e

i n d ic a t ed f o r E M R p r o vid e d t h a t t h e t u m o r i s w ell o r

m o d e r a t ely w ell diff e r e n ti a t e d a n d s h o w s n o ly m
-

p h a ti c i n v a si o n . O k a b e e t al
1 3

,
1 6)

. d e m o n s t r at e d th a t

c a s e s of s u b m u c o s al i n v a si o n of l e s s t h a n 50 0 / J m i n

d e p t h a n d 2 00 0 /J m i n w id t h s h o w e d n eith e r ly m p h

n o d e m e t a st a si s n o r v a s c u l a r i n v a si o n . I n o u r p r e vi-
o u s st u d y

1 4)
,
n eit h e r ly m p h n o d e m e t a s t a sis n o r v a s -

c ul a r i n v a si o n w e r e d et e c t e d i n s m - C R C s l e s s t h a n

10 0 0 〟 m i n d e p t h a n d 3 00 0 /J m i n w id th . T h e e x t e n t of

s u b m u c o s al i n v a si o n o f a c a r ci n o m a is e x p e ct e d t o b e

a u s ef ul his t o p a th ol o g l C m a r k e r f o r t h e c u r a ti v e

p o t e n ti al E M R t r e a t m e n t of s m - C R C s i n p r a c ti c al

r o u ti n e di a g n o si s . H o w e v e r , t h e p r e cis e d e g r e e o f

s u b m u c o s al i n v a si o n th a t c o n stit u t e s n o ri sk of

ly m p h n o d e m et a s t a sis h a s y e t t o b e a g r e e d u p o n .

F u r t h e r
,
m a n y e a r li e r st u di e s , i n cl u di n g o u r s , w e r e

b a s e d o n t h e c o r r el a ti o n b et w e e n th e hi st o p a t h ol o gi c

f e a t u r e s of t h e p r l m a r y t u m o r a n d o v e r t m e t a st a si s ,

a n d it s e e m s n e c e s s a r y t o r e
-

e v alu a t e s u c h r e s ult s in

t h e lig h t of m i c r o m e t a st a sis .

I n thi s st u d y , l y m p h a tic i n v a si o n w a s th e o n ly

f a ct o r c o r r el a t ed w it h b o t h o v e rt a n d m i c r o m et a s-

t a sis ( p < 0 .0 00 1 a n d p - 0 .0 30 , r e s p e cti v el y) . T his fi n d
-

1 n g W a s C O n Sist e n t w it h e a rli e r st u di e s
4
･
8- 1 0 ) th a t

e m p h a si z e d ly m p h a tic in v a si o n a s t h e m o st sig nifi -

c a n t ris k f a c t o r f o r ly m p h n o d e m e t a st a sis . T h e r e

w e r e n o c a s e s o f p o o rl y diff e r e n ti a t e d o r

u n diff e r e n ti a t e d -t y p e a d e n o c a r cin o m a i n t h e p r e s e n t

c oh o r t
,
a n d t h u s w e w e r e u n a bl e t o e v al u a t e th e

c o r r el a ti o n b e t w e e n s u ch t u m o r s a n d l y m p h n od e

m et a st a sis .

T h e m i n i m u m e x t e n t of c a n c e r i n v a si o n in p a ti e n t s

w ith l y m p h n o d e m e t a s t a sis w a s 8 50 /J m i n d e p t h a n d

2 50 0 /J m i n w id t h (F ig . 4) , a n d t h e m i c r o m et a st a sis

i n t his c a s e c o n si st ed of a si n gl e c a n c e r c ell(T a bl e 2) .

T u m o r s i n w h ic h t h e e x t e n t of i n v a si o n w a s s m a ll e r

t h a n t h e s e v al u e s sh o w e d n o l y m p h a ti c o r v e n o u s

i n v a si o n . T h e s e c u t off v al u e s a r e g r e a t e r th a n t h e

c u t off v al u e of t h e 4 0 0150 0 / J m d e p t h t h a t w a s e s ti-
m at e d e a rli er f o r p a ti e n t s w it h o u t o v e r t ly m p h n o d e

m e t a st a si s o r o th e r ris k f a c t o r s f o r ly m p h n o d e

m e t a st a sis 1 3 , 1 5 , 1 6) . W e s p e c ul a t e th at t h e e a rli e r

s t u di e s m a y h a v e u n d e r e s ti m at e d th e m i n i m u m

e x t e n t of c a n c e r in v a si o n w ith o v e r t l y m p h n o d e

m et a st a sis . T h e d e e p e st o r w id e st p oi n t s of s u b -

m u c o s al i n v a si o n d o n o t al w a y s a p p e a r in th e r e p r e
-

s e n t a ti v e o r fi r st - p r e p a r e d H & E s e cti o n . It i s als o n ot

cl e a r i n e a rli e r st u di e s w h et h e r t h e e n ti r e le si o n s

w e r e e x a m in ed b y st e p w i s e s e cti o n l n g
1 3

,
1 6)
o r b y

p r o d u ci n g s e ri al s e c ti o n s
1 3 , 1 5 ･ 1 6)

t o c o nfir m t h e d e e p e st



a n d/ o r w id e st p oi n t of s u b m u c o s al i n v a si o n . I n t his

st u d y , w e e x a m i n e d t h e e n tir e l e si o n u s l n g St e p W is e

s e cti o n s a n d c o nfi r m e d t h e d e e p e s t a n d w id e st p oi n t

of s u b m u c o s al i n v a si o n b y p r o d u ci n g o v e r 2 7 s e ri al

s e c ti o n s f o r e a ch p a r afB n b l o c k .

T h e p r e s e nt r e s ult s i n di c a t e th a t s m - C R C s w it h a

s u b m u c o s al i n v a si o n of l e s s th a n 8 50 /J m i n d e p t h a n d

2 50 0 /〃℃ i n w id t h m a y p r e s e n t n o ris k of e v e n m i _

c r o m e t a s t a sis u nl e s s his t ol o g l C al a n al y s ュs i n dic a t e s a

c a r ci n o m a of a p o o rly o r u n diff e r e n ti a t e d t y p e , w hi ch

w e w e r e u n a bl e t o i n v e s ti g at e i n t hi s s t u d y . I n t h e s e

s m - C R C s
,
E M R al o n e w o u ld b e e x p e ct ed t o h a v e

c o m p l et e c u r a ti v e p ot e n ti al w it h o u t a d diti o n al s u r _

g e r y .

A c k n o w l e d g m e n t s ･ T h e a u t h o r s t h a n k A y a k o S a t o
,

N a o y u k i

e x c e ll e n t

s u p p o r t e d

R e s e a r c h
,

J a p a n .

Y a m a g u c h i , a n d M a k o t o Y o s h i d a f o r t h e i r

t e c h n i c a l a s si s t a n c e ･ T h i s s t u d y w a s p a r tly
b y t h e R e s e a r c h C o m m itt e e f o r C a n c e r

M in i st r y o f H e a lt h , L a b o r a n d W e lf a r e o f

R E F E R E N C E S

1) Y o k o t a T , S u gi h a r a K , Y o s hi d a S : E n d o s c o pi c
m u c o s a l r e s e c ti o n f o r c o l o r e c t al n e o p l a sti c l e si o n s .

D i s C o l o n R e ct u m 3 8 : 9 5 9- 9 6 3 , 1 9 9 4 .

2) K u d o S , K a s h i d a H
,
N a k aji m a T , T a m u r a S , M a k a -

j o K : E n d o s c o p i c di a g n o si s a n d t r e a t m e n t o f e a rl y
c o l o r e c t al c a n c e r . l V o rld I S u n g 2 l : 6 9 4- 7 0 1 , 1 9 9 7 .

3) M a i n p ri z e K S , M o rt e n s e n N J , W a r r e n B F : E a rl y
c o l o r e c t a l c a n c e r : r e c o g ni ti o n , cl a s sifi c a ti o n a n d

t r e a t m e n t ･ B r I S u ng 8 5 : 4 6 9- 4 7 6 , 1 9 9 8 .
4) C o v e rli z z a S

,
R i si o M

,
F e r r a ri A

,
F e n o g li o

- P r ei s e r

C M
,
R o s si n i F P : C ol o r e ct a l a d e n o m a s c o n t a i n i n g

i n v a si v e c a r ci n o m a ･ P a t h ol o gi c a s s e s s m e n t o f ly m p h

n o d e m e t a st a ti c p o t e n ti a l ･ C a n c e r 6 4 : 1 9 3 7- 1 9 4 7 ,
1 9 8 9 .

5) N i v a t v o n g s S , R oj a n a s a k u l A , R ei m a n H M
,
D o z o i s

R R
,
W o lf f B G

,
P e m b e rt o n J H

,
B e a rt R W

, J a c q u e s

L F : T h e ri s k o f l y m p h n o d e m et a s t a si s i n c ol o r e c t a l

p ol y p s w i th i n v a si v e a d e n o c a r c in o m a . D i s C o l o n

R e ct u m 3 4 : 3 2 3- 3 2 8 , 1 9 9 1 .

6 ) T a n a k a S , Y o k o t a T
,
S a it o D

,
O k a m o t o S

,
O g u r o Y ,

Y o s b id a S : Cli n i c o p a t h ol o g i c f e a t u r e s o f e a rl y r e c t a l

c a r ci n o m a a n d i n d i c a ti o n s f o r e n d o s c o p i c t r e a t m e n t .

D is C o l o n R e c t u m 3 8 : 9 5 91 9 6 3 , 1 9 9 5 .
7) H a s e K , S h a t n e y C H , M o c h i z u k i H , J o h n s o n D L

,

T a m a k u m a S
,
V i e r r a M

,
T r o ll o p e M : L o n g

-t e r m

r e s ul t s o f c u r a ti v e r e s e c ti o n o f
‖

m i n i m a ll y i n v a si v e
=

c o l o r e c t a l c a n c e r ･ D i s C o l o n R e c t u m 3 8 : 1 9- 2 6 , 1 9 9 5 .

8) S h a t n e y C H , L o b e r P H , Gilb e rt s e n V A , S o s in H :
T h e t r e a t m e n t o f p e d u n c u l a t e d a d e n o m a t o u s c ol o r -

e c t a l p o ly p s wi t h f o c al c a n c e r . S u ng Gy n e c o 1 0 b st et

1 3 9 : 8 4 5- 8 5 0 , 1 9 7 4 .

9 ) W ol ff W I , S h i n y a Ⅲ : D e fi n i ti v e t r e a t m e n t o f
”

m a li g
-

M i c r o m e t a s t a si s o f C ol o r e c t a l C a r ci n o m a 7

n a n t
”

p o l y p s o f t h e c o l o n ･ A n n s u ng 1 8 2 ･

･ 5 1 6- 5 2 4 ,
1 9 7 5 .

1 0) C h ri sti e J P : M a lig n a n t c o l o n p o l y p s - c u r e b y c o l o n o -

s c o p y o r c o l e c t o m y? A m I G a st r o e n t e r o1 7 9 : 5 4 3-
5 4 7

,
1 9 8 4 .

l l) K u d o S
,
S o g a ∫, Y a m a m o t o S

,
Y a m a m o t o M

,

K o y a m a M , M u t o T : T r e a t m e n t o f c o l o r e c t a l s m _

c a r c i n o m a s ･ S t o m a c h a n d I n t e s ti n e (I t o C h o) 1 9 :
1 3 4 9- 1 3 5 5 , 1 9 8 4 ･ (i n J a p a n e s e w it h E n gli s h a b st r a c t)

1 2) H a g g itt R C , G l o t z b a c h R E
,
S o ff e r E E

,
W r u b l e L D :

P r o g n o sti c f a c t o r s i n c o l o r e c t al c a r ci n o m a s a r l S l n g
i n a d e n o m a s : I m p li c a ti o n s f o r l e si o n s r e m o v e d b y
e n d o s c o p i c p o l y p e c t o m y ･ G a st r o e n t e 710 l o g y 8 9 : 3 2 8-
3 3 6

,
1 9 8 5 .

1 3) O k a b e S : H i s t o p a th o l o g i c a l i n v e s ti g a ti o n o f ri s k
f a c t o r s o f m e t a s t a si s i n s u b m u c o s a l i n v a si v e c a r _

c i n o m a s o f t h e c o l o n a n d r e c t u m . I h n S o c C o l o -

P r o ct o1 4 7 : 5 6 4- 5 7 5 , 1 9 9 4 (i n J a p a n e s e w it h E n gli s h
a b st r a c t)

1 4) K o b a y a s hi M , W a t a n a b e H , N a e o S
,
A ji o k a Y ,

Y o s hi d a M
,
S a it o H

,
H it o m り ,

S u d a T : C o r r e l a ti o n
o f h i s t ol o g i c al a ty pi a a n d c a n c e r s p r o u ti n g w it h

v a s c u l a r p e r m e a ti o n a n d l y m p h n o d e m e t a s t a si s b y
o u r n e w h i s t ol o g l C al cl a s si fi c a ti o n o f s u b m u c o s al

i n v a si o n b y c o l o r e ct a l c a r ci n o m a . S t o m a c h a n d

l n t e sti n e (I t o C h o) 2 9 : 1 1 5 11 1 1 6 0 , 1 9 9 4 . (i n J a p a n e s e
w i th E n g li s h a b s t r a c t)

1 5 ) T a n a k a S
,
H a r u m a K

,
T e i x ei r a C R

,
T a t s u t a S

,

O h t s u N
,
H i r a g a Y , Y o s h ih a r a M , S u mi i K

,
K a -

ji y a m a G , S hi m a m o t o F : E n d o s c o pi c t r e a t m e n t o f
s u b m u c o s al i n v a si v e c o l o r e c t a l c a r c i n o m a w it h s p e -

ci a l r e f e r e n c e t o ri s k f a c t o r s f o r l y m p h n o d e m e t a s -

t a si s . I G a st r o e n t e r o 1 3 0 : 7 1 0- 7 1 7 , 1 9 9 5 .
1 6) O k a b e S , A r a i T

,
M a r u y a m a S , M u r a s e N , T s u b a ki

M
,
E n d o M : A cli n i c o p a t h o l o gi c al i n v e s ti g a ti o n o n

s u p e r fi ci a l e a rl y i n v a si v e c a r ci n o m a s o f th e c o l o n

a n d r e c t u m . S u ng T o d a y 2 8 : 6 8 7- 6 9 5 , 1 9 9 8 .
1 7) M i n a m o t o T

,
M ai M

,
O gi n o T , S a w a g u c h i K , O h t a

T
,
F u m i m o t o T

,
T a k a h a s hi Y : E a rl y i n v a si v e c ol o r-

e ct a l c a r ci n o m a s m e t a s t a ti c t o th e l y m p h n o d e w it h

a tt e n ti o n t o t h e i r n o n p o l y p o id d e v el o p m e n t . A m I
G a st r o e n t e r o1 8 8 : 1 0 3 5- 1 0 3 9 , 1 9 9 3 .

1 8) J a p a n e s e S o c i e t y f o r C a n c e r o f t h e C o l o n a n d R e c _

t u m ･ G e n e r a l R ul e s f o r C li n i c a l a n d P a t h o l o g i c a l

S t u d i e s o n C a n c e r o f t h e C ol o n
,
R e c t u m a n d A n u s

,
6

t h e d ･

,
T o k y o , K a n e h a r a , 1 9 9 8 , p p . 3 41 3 5 .

1 9) M o ll R , F r a n k e W W
,
S c h ill e r D L

,
G e ig e r B , K r e pl e r

R : T h e c a t a l o g of h u m a n c y t o k e r a ti n s : p a tt e r n s o f

e x p r e s si o n i n n o r m a l e pi th eli a , t u m o r s a n d c ul t u r e d

c e11 s . C ell 3 l : l l- 2 4 , 1 9 8 2 .

2 0 ) G r e e n s o n J K
,
I s e n h a rt C E

,
R i c e R

,
M oj zi si k C ,

H o u c h e n s D
,
M a r ti n E W : I d e n ti fi c a ti o n o f o c c u lt

m i c r o m et a s t a s e s i n p e ri c o li c l y m p h n o d e s o f D u k e s
'

B c o l o r e c t a l c a n c e r p a ti e n t s u s l n g m O n O Cl o n al a n ti
-

b o d i e s a g ai n st c yt o k e r a ti n a n d C C 4 9 . C a n c e r 7 3 :
5 6 3- 5 6 9 , 1 9 9 4 .

2 1) H a y a s h i N , A r a k a w a H , N a g a s e H , Y a n a g i s a w a A ,
K a t o Y

,
O h t a H

,
T a k a n o S

,
O g a w a M , N a k a m u r a

Y : G e n e ti c d i a g n o si s i d e n tifi e s o c c u l t l y m p h n o d e
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m e t a s t a s e s u n d e t e ct a b l e b y t h e hi st o p a t h o l o g l C a l

m e t h o d . C a n c e r R e s 5 4 : 3 8 5 3- 3 8 5 6 , 1 9 9 4 .

2 2) M o ri M ,
M i m o ri K

,
I n o u t e H

,
B a r n a r d G F , T s uji K ,

N a n b a r a S
,
U e n o H

,
A k i y o s h i T : D e t e cti o n o

f c a n
-

c e r m i c r o m e t a st a s e s i n l y m p h n o d e s b y r e v e r s e

t r a n s c rip t a s e- p ol y m e r a s e c h a i n r e a c ti o n ･ C a n c e r

R e s 5 5 : 3 4 1 7- 3 4 2 0 , 1 9 9 5 .

2 3) J e ff e r s M D , 0
'

D o w d G M
,
M u l c a h y H , S t a g g M ,

o
'

D o n o g h u e D P , T o n e r M : T h e p r o g
n o s ti c si g n ifi-

c a n c e o f i m m u n o h i st o c h e m i c a ll y d et e c t e d l y
m p h

n o d e m i c r o m e t a s t a s e s i n c o l o r e c t a l c a r c i n o m a . ∫

P a th o1 1 7 2 : 1 8 31 1 8 7 , 1 9 9 4 .

2 4) A d ell G , B o e r y d B , F r a n l u n d B , Sj o d a h l R , Ⅲ a
k a n s-

s o n L : O c c u r r e n c e a n d p r o g n o s ti c i m p o rt a n c e o f

m i c r o m e t a st a s e s i n r e g i o n a l l y m p h n o d e s i n D u
k e s

'

B c o l o r e c t al c a r ci n o m a
-

a n i m m u n o h i st o c h e m i c al

s t u d y . E u r I S u n g 1 6 2 : 6 3 7- 6 4 2 , 1 9 9 6 ･

2 5) Ⅲ a b o u b i N Y , A b d all S A , A m i n i S , C l a r
k P

,
D o u g a l

M
,
D u b e A , S c h o fi e ld P : T h e n o v el c o m bi n a ti o n o f

f a t cl e a r a n c e a n d i m m u n o h i st o c h e m i st r y i m p r o v e s

p r e di c ti o n o f th e o u t c o m e o f p a ti e n t s w
it h c o l o r e c t al

c a r ci n o m a s : a p r eli m i n a r y s t u d y . Z n t I C o l w e ct a l

D i s 13 : 9 91 1 0 2 , 1 9 9 8 .

2 6) S a s a k i M , W a t a n a b e Ⅲ ,一a s s J R , A ji o k a Y , K o b a y a
-

s h i M , M a t s u d a K , Ⅲ a t a k e y a m a K : O c c u lt l y m p h

n o d e m e t a st a s e s d e t e c t e d b y c yt o k e r a ti n i m m u n o-

h i s t o c h c m i s t r y p r e d i c t r e c u r r e n c e i n
”

n o d e -

n e g a ti v e
”

c o l o r e c t al c a n c e r . I G a st r o e n t e r o 1 3 2 : 7 5 8-

7 6 4
,
1 9 9 7 .

2 7) K a s h i m u r a H , Aji o k a Y , W a t a n a b e H ,
N i sh i k u r a K ,

Ii ri T
,
A s a k u r a H : R i s k f a c t o r s f o r n o d a l m ト

c r o m e t a s t a si s o f s u b m u c o s a l g a s t ri c c a r c i n o
m a :

a s s e s s m e n t o f i n di c a ti o n s f o r e n d o s c o p i c t r e a t m e n t ･

G a st ri c C a n c e r 2 : 3 3- 3 9 , 1 9 9 9 .

2 8 ) H o s c h S , K r a u s ∫, S c h e u n e m a n n P , I z b i c k i J R ,

s c h n e i d e r C , S c h u m a c h e r U , W i tt e r K , S p e i c b e r M R ,

p a n t el K : M a lig n a n t p o t e n ti al a n d c y t o g e n e ti c c h a r-

a c t e ri s ti c s o f o c c u lt d i s s e m i n a t e d t u m o r c e ll s i n

e s o p h a g e a l c a n c e r ･ C
a n c e r R e s 6 0 : 6 8 3 6- 6 8 4 0 , 2 0 0 0 ･




