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Table 1 Patients with advanced rectal cancer
undergoing resection and incidence of perineura!l
invasion according to sex and age

perineural invasion

SEX No. of No. % Mean age (Range)
Cases
Maie 133 3 U 5.7 (26~81)
Female 85 B0 %8 (1~
Totals pil] % %7 58 (6~8)

Table 2 Relationship between division of the rec-
tum and incidence of perineural invension

perineural invasion

Division of No. of No. % x°
the rectum Cases

Rs, Rs-a 4 0 N7l
J» N.S.

Ra, Ra-s, Ra-b 65 16 b=
NS

Rb, Rb-a, Rb-P 107 k] 28.0J

Totals pik 5% 87

B, BEEE, )V ERER, BIREE, ) vk
#, Dukes ZTEDOLRT L BRERE L OBFRIZIWT
B L7, THREET & ORFEMRE L TR
v, p<O0.05LL TR b - THE L L, L REER
3 Kaplan-Meier $iic X W EH L7,
® B

1, kX UER

ETHEBE2186 (BME13360, wiHsH) @ 5 b
21314 (perineural invasion L F Pni) #3564 (B
HE33F, WH23F) THDH, TOFHFRIEOED
58.7#%, 56.8 B TH -7, pni DHEEI25. 7% TH -1
(Table 1).

2. EBX 5L pni

BEB% Rs, Ra, Rb x4} pni DHELYBE L1,
pni X Rs (Rs, Rs-a) 46610 5 H1041 (21.7%) Ak
5 h, Ra (Ra, Ra-s, Ra-b) T 3656 D 5 &164]
(24.6%) iwHxbhnt, 7, Rb (Rb, Rb-a, Rb-P)
107440 5 3041 (28.0%) i H B hi-2s, EBX 5
OEEHEE X ch -7 (Table 2),

3. A L pni

EBACRBES TR0 5 H21461 (15.8%)
I pni &bk, FLBIRRE CRT5FI 0 5 B 294
(3B.7%)cH b, MERBICHLNICEBRDEN LD
i (p<0.01, x?=13.745),

i, ESLBEBETIRIBD S B 246 (66.7%),
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Table 3 Relationship between histological type
and incidence of perineural invasion

perineural invasion

Histological No. of No. % x¢
type Cases
wel. 133 n 1584
|7<‘0.0i 1
mod. 5 nowr
por. 3 1 87
.2
muc. ] 3 80
undiff. 1 11000
Totals 08 5
=%13745, %%17.508

Table 4 Relationship between depth of invation of

the tumor and incidence of perineural invasion
perineural invasion

Depth of No. of No. % x°
invasion Cases
pm i H 54
(m)—‘ 1
a 88 6 685 <01
<l et J
a. n % 5007 J ®8
}(51.5)
ai 21 1 6
Totals ng 56
2 =I5, L, R0

HRE 6 10 5 5 341(50.0%), RoLE16ID5 S
141 (100%) 1= pni A& bk, Ea{LBEEE & 57
ALFIRRSE » (B (LRUROE - ¥R - RO (LB tEiT
ik, POLERBREL T L DEMICEBEOENR A LR
(p<0.01, x2=17.508) (Table 3),

4, BEEERE L pni

HEGEMBEEEE T pm 3THD 55 2 51(5.4%),
a, CiE88FID 5% 6 4 (6.8%) 1 pni &R b, WE
DEEABZERRD bR, a, TRREAD S H
3617 (50.0%) = & bk, a,T 21 @ 5 H124]
(57.1%) = pni 4 b e dd, WMERCEEEZRIRD
Bhldhot, a & aBREEEOENLZ LRI (pL
0.01, x2=38.142). %7, pmea & a,-aHTHHEE
EnH bt (p<0.01, x?=57.105) (Table 4.

5. PRERE L pni

JREREEDOHIFENE 1 FIXER T L1,

1D Vv EEEL pni

ly, TEE391D 5 5 5 4 (12.8%) 12 pni 23& b i,
ly, Te211661D 5 B25F (21.6%) kbt hd, ly,
Ely R EEE R e d o T, 1y, T4 D 5 21
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Table 5 Relationship between lymphatic vessels

invasion and incidence of perineural invasion

perineural invasion

lymphatic No. of No. % 7
vessels inv Cases
lyo 39 5 128 I
Iy 116 5 N6~ - <Ol
pam ! '
Iy [} 1oy T an
l(lLQ) b
lys 13 5 R85
Totals ar: %
PAEES ¥R (AT R ]

Table 6 Relationship between venous invanion

and incidence of perineural invanion
perineural invasion

venous No. of No. % x?
invasion Cases
Vo 51 1 17 W
Vi | 8 w1y . o<
<om »
v ) u w0 "]”‘ an
}(m)
Vs 7 2 86
Totals ur? 5%

P=HITN, #1245, w08

Zexcept one unknown case

B (42.9%) W pni BB h, ly, LHENEEENAS
hiz (p<0.01, x2=7.777). ly, TiX13610 5 % 5 fl
(38.5%) W pni B& bt ly & ly, ly,Bcid B E
EhRH LR (P<0.01, ¥2=8.212), ¥, ly, & ly,-
ly, ly; BICIXERBEN AL (p<0.05, x2=4.187)
(Table 5).

2) BIREHE & pni

Vo TSI 5 B 7TH1(13.7%), v, TiX111fD 5 &
2301(20.7%) ¥ pni A& S fcd’, WEBCEEZE R
BOBRIED 5T, v, TRAFID 5 B24451(50.0%) 1=
pni xR b, v, & ENEEC(p<0.01, x2=13.796)
Bhrofe, vy TR THID S B 2 $1(38.5%) 12 pni 234
bhic, vit v v, lICIFEEN A B (p<0.01,
x2=12.465), ¥l, vo b vi~V;HIC b BEEZEN A LR
7o (p<0.05, x2=5.081) (Table 6).

6. Vv HiER® & pni

VY AHEBOLBERBA2HER LY, Foidi
pni BSETE e o 1 B X (Q165EH, pni 55
B L.

n (=) TRIEFD5H 9 (7.8%), n, (+) T
1342610 5 1461 (33.3% )1 pni AR B h, HHEENZ

EBEEF O EREIC o T

HHEAREE 248 4%

Table 7 Relationship between lymph node metas-
tasis and incidence of perineural invasion

perineural invasion

lymph node No. of No. % x
metastasis Cases
no 116 9 185 9
pebdi i
n Y] ([ o<ani
n u 750 (45,0)J
ns u 15 625
Totals pil 5°
=413, #¥16.215

S7@XCOPT tWO UNKNOWN Cases
Zexcept one unknown cese

REEOENA LA (p<0.01, x2=16.215). n,(+)
T34FID 5 B1761(50.0% )1 pni A3& B, n,(+)
BILOn, (+) TR2UFD 5 HL157F] (52.5%) Hb
hiz,

n{(=) &n(+) BFRMCIBFEOEN A bR (p<
0.01, x2=41.380) (Table 7).

7. Dukes % & pni

V)V AREEBOTERE 2 Ml LV, FDlHIc
pni ROETE R 7 1 FIRBRERE LI,

Dukes A 134201 T3 - 723, pni DD &A= FEH
(X7shy -7z, Dukes B k736151041 (13.7%) < pni
A bi, Dukes A & BRICEXEBEOENRD Hhi-
(p<0.02, %*=6.273).

Dukes C T{X101%1D 5 H4561 (44.6%) 1= pni A3
bitz, DukesC X Dukes B it b ~EE iz (p<0.01,
x°=18.662), %7 Dukes A & Dukes B« C iicit A
BoENRL LN (p<0.01, x2=17.562) (Table 8).

8. Dukes 7z X 5 BRE4ALEE

FH OB 219261 0 REE £ £ R % Kaplan-Meier
BCHRE L, 2B OBKRE X Wilcoxon BED Z-test
ETHH L%, Dukes A I33861CH b, 5ELEFERI
92%TH ~72. Dukes B D 5 bHEBERMECTH - 7=
HDRSTHITC, 5 EAFRILT2Y% TH - 7278, Dukes B
DMEBEGETH b DX IFTH D, 5ELRF
FRi135.5% TH - 7. DukesC OMEBERKTH -
2L DIMFTH Y, SEEFERIITETH -7,
Dukes C OMHEBHEBETH -2 b DXUBITH b,
5 FFEAERIZI0% TH - .

AEROIFA MY ®E L CREOERTH D,
Dukes BEFI OB TIRERE 5% (2=2.050) %
Lo THERBERES LBEAOREEELRD,
MERERBEGI O FHR B - 1o, AR Dukes C i
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Fig. 1 Cumulative survival curve according to Dukes’ classification and perinur-

al invasion
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Table 8 Relationship between Dukes’
classification and incidence of perineural inva-

sion
perineural invasion
Dukes’ No. of No. % x°
classification Cases
A £ 00 g 1
p<piz !
B 7 0 BIs !
i O
c 10 Y B
Totals ng*F ¢
22 =%1B.662, % 217562, k%273

#%except two unknown cases

HITHHREEBHAIOTFHE, BEFICERE» -
7o (p<0.05, z=2.163). Dukes B o & &R
& Dukes C DMERERMEHAOLE TR HERENR
B H ek o kb, Dukes B OB BEBRMEDESD
FHIEGEHARKSH -7 (Fig. 1.

9, pni BBHS6FIDOBERZE L pni ORI B
BEER R

pni 56FI OB Lok R, 3#1 (5.4%) (2EMia
ODEBELTVW2ELY EHEL, BEBEOHER
MR- C, BAREA L D PRAERL TV 5
FEFIDI R S (Table 9),

THhOREMTHOBHNCHRINIIEFITH -
7-. Fig. 3 QEBEERKICH 5 T ew 3T < D subser-
ous plexus I ¥ TIEMEABE L T ICEMOHEE
BThHb, T, LECIHBH, pm 24 (3.6%)

96 108 120

Table 9 Relationship between depth of invasion
of the tumor and most deep site with perineural
invasion

Most deep site with perineural invasion

pm | EY | a ai

5| pm

E| o | g

o i

i a

5 m=p | 3 .

=3

k4

2 a

£ (=3 5 9 2

= T

£ a

& =12y ’ 1 1 10 [
" 10 35

cancer cells from primary growth extend only to

b pni A X hic, Fig. 2 A8 & MEHE O
Auerbach’s plexus IZJEMNBEL T\ 5,
% =

THMLE, BrEBEoMERBBECHET 4R
72 5 7351 Sheefeld HOICHEE D EEZ LR S, K
BTRXECLHDABEBORA L ALNDZDHRT
BHofoh, BRIV EESBRENBEMYIND LS
s o7,

bbb THRABE SCEBBEMcsT 20
FRBEOBKFEEMBRAERE & 0Bb b PHEEX
HID B TR L7,

BRI TORBTCHEVCBEERCERL TP, B
TENNOMERMEIIRE L LbETL, BEER
ZHMLTD,
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EREEF O MEREIC oW At 248 45

cancer cells

Fig. 3 Arrows show the perineural invasion. The
location of small arrow shows subserous plexus

with cancer cells

BEBROBESEAEM SBEM w2 &, ¥
B« FERETIE « NERAS - SLRERS - BIECH 5, PER
R B periglandular plexus TR L, HE TR
Z submucosal (Meissner’s) plexus ¥R, L, P&
I circular intermuscular plexus 3% b, PW#H &
A} #E 75 [6 @ intermuscular stroma i myenteric
(Auerbach’s)plexus W L, A#E8512i2 longitudi-
nal intramuscular plexus 235 0, SERH & BERI O
subserous conective tissue IZ subserous plexus %%
ML T3, Thbo plexus XIRECE > THWICE
L, FEMYEBECEBRIC LB > THBEEN~LFA
A3\, vasa recta IZ3R > TR~ & 5/ L TWw 31,

R HEIX4S B Tk neural invasion % 5\~ X per-
ineural invasion L KRB IN T\ 52, F ORI
BRI E E LR EMEECRBIE L BT 5 A,
B %\ TR AR & WURARME TR oo [ o R R FRGIE 1
R RETA2HEXD 5, MR BRI ERE
HHSEHThY, BRHCRFTNERTL EEEI R
Ty 6 3)~5)'

19434 Sheefeld & BRE100515 304 (30%) &
MERBEYHER L, ERXOREEKIT— elastica
van Gieson % (LAFev.G. EB83) R H TV 5%,
FDREAEIHEREBETH 570, 19814 K™
KIBRE264BI D CHBEIC 3 4, BB 9 FiIEt12
7 (4.8%) @ perineural invasion fEfI% B> fe, Y
B HE 205164 T, HRERE L 0EJHE
oL EevG BB ML 7, Sheefeld iz H~THH

Fig. 2 Arrows show the Auerbach’s plexus with
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5., BOEOMEDDTH14.3%, 35.4%Th - 1.
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BxFALREY, HERGE TS hHERBEBEY
BoZENTER, ¥, FOEERB.7%TH -7,
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AT 322180 & 5 LB BR R 5361.0% (133/
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7o, RO LBUERR334.49%6 (75/218) THH, HEER
BH13.3% (29/218) TH » 1, EMLEBIE, ¥
&R, AOMLUBCRRRCHZEEE ALLA, BH1k
RBIE L FREUAD S DB S EEENTD 5
he, KELORABERILMIORACESLBE O
12.6%1c, PB4 8% IR BE A RbdI & T
bbhbhoid s BERBEOBED 31, —F
BOT44BI D KB DR s T 8 #iZ perineural  inva-
sion ¥, £fESMHEThH oL DHEL DS,
ZhHD plexus CREB L IEMBEEY KA pm T
36, ss T4Hl, a,~s, THFELEEL, KH L
BEBOZBNI206FXThiss* a, A EOEFITH
h, ZELYI8HEBINs 2, Th-mEBEL T\
5., bhbhOoBRHN T HETRDDApm It &b
h, BEREENEDE L CHEBBOMEE S ML
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A Study of Rectal Cancer with Perineural Invasion in Special
Reference to Clinico-Pathological Factors

Yasushige Nagasawa, Kenzoh Yanagita, Kazuki Tsuzita, Tatsuo Yasushi, Tomohiko Gotoh,
Toshiaki Kuwahara, Kaoru Andoh, Kimihiko Funahashi, Yoshifusa Torigoshi,
Kiyoshi Watanabe, Hiroshi Nakamura, Hazime Kase, Miyoji Wakabayashi,
Yoshihiko Okano, Kazuo Kobayashi, Tadahisa Ohgai,

Shintaro Kuramoto and Toshifumi Yoshio
First Department of Surgery, Toho University School of Medicine
Shiroh Tsujimoto
Second Department of Pathology, Toho University School of Medicine

Rectal cancer of 218 patients were analyzed retrospectively for the relationship between nine factors and
perineural invasion. The nine factors were age, sex, division of the rectum*, histological differentiation*, depth of
invasion of the tumor*, lymphatic vessel invasion*, venous invasion*, lymph node metastasis* and Dukes’ stage
classification. Perineural invasion was found in 25.7% of all patients and had the closest statistical relationship to
the following factors: depth of invasion of the tumor, lymph node metastasis, Dukes’ classification, histological
differentiation and venous invasion. Perineural invasion was not present in Dukes’ A classification but existed in
13.7% of Dukes’ B and in 44.6% of Dukes’ C. The 5-year cumulative survival rate in Dukes’ A cases was 92%. In
Dukes’ B cases with perineural invasion, the survival rate was 35.5% as opposed to 72% in those without perineural
invasion. In Dukes’ C cases, the survival rate was 10% as opposed to 37% in those without perineural invasion.
Therefore, perineural invasion was regarded as one factor in prognosis and made worsened the rate of survival of
patients with rectal cancer.

*Defined by Rules of Japanese Research Socity for Cancer of Colon and Rectum. (Jinnai: Jpn. J. Surg. 13:
557-598, 1983)
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