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Table 1.
PN and Clinicopathologic Characteristics of the Examined
Patients
PNI- PNI-
negative positive P
(n=377) (n=132) Value
Age (yr) 0.68
<60 155 57
>60 222 75
Male/female 225/152 75/57 . 0.56
ratio
Tumor site 0.16
Colon 229 71
Rectum ~ 148 61
Preoperative 0.34
CEA (ng/mi)
<5 257 84
>5 . 120 48
Depth of 0.08
invasion (pT)
pT3 329 107
pT4 , 48 25
Lymph node <0.01
status (pN)
pNO - 209 34
pN1 120 57
pN2 48 41
Tumor ] 0.99
differentiation
Well/moderate 354 - 124
Poor/mucinous 23 8
Lymphatic - <0.01
invasion
Negative 255 37.
Positive 122 95
Venous <0.01
invasion
Negative 234 53
Positive 143 79

PNI = perineural invasion.

The outcome of patients with Stage II colorectal
cancer with cancer invasion to Auerbach’s plexus
was poor, and the survival rate was similar to that of
patients with Stage III colorectal cancer. Because
adjuvant therapy is recommended for patients with
Stage III colorectal cancer, patients with Stage II
colorectal cancer with invasion to Auerbach’s plexus
also are thought to be candidates for such therapy.
On the other hand, the outcome of patients with
Stage III colon cancer without invasion to Auerbach’s
' plexus was good, and therefore these patients may
not require adjuvant chemotherapy. These findings
suggest that cancer invasion to Auerbach’s plexus
could be used to facilitate the selection of patients
with colorectal cancer for adjuvant chemotherapy.
However, among patients with Stage III colon cancer
without invasion to Auerbach’s plexus, those who
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received adjuvant chemotherapy showed better sur-
vival than those who did not, although the difference
was not statistically significant. Further investigations
of cancer invasion to Auerbach’s plexus and the
need for adjuvant chemotherapy are necessary.

Cancer invasion to Auerbach’s plexus is a signifi-
cant prognostic factor even in patients with colon
cancer. Only three studies have examined the
relationship between PNI and the prognosis of colon
cancer patients.”>?* These demonstrated that PNI
was associated with recurrence and poor survival,
although multivariate analysis showed that this
association was not significant. Therefore, our study
is the first to report a significant association between
PNI and survival of colon cancer patients based on
multivariate analysis.

Although cancer invasion to Auerbach’s plexus is a
significant prognostic factor in patients with rectal
cancer, the difference in disease-free survival be-
tween the PNI-positive group and the PNI-negative
group was not statistically significant for Stage II
rectal cancer. This may have been the result of the
small number of patients with Stage II rectal cancer
included in this study (n=89), and thus any apparent
difference would have had low statistical power.
Because the difference in five-year, disease-free
survival rate between the groups was large (14
percent in this study) and the hazard ratio between
the survival curves seemed to be constant over time,
statistical significance may have been achieved by
analyzing a larger number of patients with Stage II
rectal cancer.

Table 2.
Pattern of Recurrence
PNI- PNi-
negative positive P Value
Colon n=229 n=71
Liver 12 (5.2) 14 (19.7) <0.01
Lung 9 (3.9) 5(7) 0.28
Peritoneum 6 (2.6) 2 (2.8) 0.93
Local 1(0.4) 0 0.58
Others 5 (2.2) 1(1.4) 0.68
Rectum n=148 n=61
Liver 9 (6.1) 13 (21.3) <0.01
Lung 22 (14.9) 18 (29.5) 0.01
Peritoneum 0 1(1.6) 0.12
Local 4 (2.7) 8 (13.1) <0.01
Others 10 (6.7) 3 (4.9 0.62

PNI = perineural invasion.
~ Data are numbers with percentages in parentheses
unless otherwise indicated.
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Figure 2. Disease-free survival curves according to PNI status. The prognosis of the PNI-positive group was
significantly poorer than that of the PNI-negative group (P<0.01). PNI = perineural invasion.

In this study, the incidence of PNI in pT3 or pT4
‘colorectal cancer was 26 percent. The reported
incidence of PNI has differed among previous
‘studies, and in patients with advanced cancer, the
incidence has ranged between 14 and 50 per-
cent.” ! These differences are thought to have
been the result of the different definitions of PNI
employed. Therefore, a clear definition of PNI is very
important for clinical use, and we consider our
present definition to be a candidate.,

Table 3.
Five-Year Disease-Free Survival Rate According to
Tumor Site and Stage -

PNI PNI-

negative positive P Value

Colon
Stage |l 94 (134) 80(20) 0.02
Stage |l 75.8 (95) 529 (51) 0.03
Adjuvant 93.3(15) 61.5(13) 0.04
chemotherapy +
Adjuvant 72.5 (80) 50 (38) 0.01
chemotherapy —
Rectum
Stage i 78.7 (75) 64.3(14) 0.21
Stage il 63 (73) 38.3 (47) <0.01
Adjuvant 71.4 (14) 44.4 (9) 0.08
chemotherapy + :
Adjuvant 61(59) 36.8(38) 0.01
chemotherapy —

PNI = perineural invasion.
Data are percentages with numbers in parentheses
unless otherwise indicated.

Immunohistochemical evaluation can be used to
confirm the presence of PNL.?> Use of an antibody
against S-100 protein showed that the incidence of
PNI was 70 percent, which was more than four times

the incidence revealed by routine staining. This PNI

positivity rate was very high, and patients with a
poor prognosis were not selected using that method
and immunohistochemistry was not always used for
routine pathology because of the labor, time, and
cost involved.

Venous invasion and lymphatic invasion are con-
sidered to be poor prognostic factors in patients with
colorectal cancer.® In our study, venous invasion
and lymphatic invasion were significant prognostic
factors in univariate analysis but were not significant
in multivariate analysis, and cancer invasion to
Auerbach’s plexus was selected as an indicator of
poor prognosis. Our data suggest that cancer inva-
sion to Auerbach’s plexus is considered to be a more
important prognostic factor than venous and lym-
phatic invasion. '

Although many molecular markers for colorectal
cancer have been studied, and some, such as p53 and
DCC, have been considered to indicate prognosis,
some of the evidence is conflicting*® and these
markers are still not used in routine pathology.
Moreover, these techniques are labor-intensive, time-
consuming, and expensive. Because PNI can be easily
detected by routine pathologic examination, it is easy
to add this simple finding to pathology reports.
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Figure 3. Disease-free survival curves of Stage Il patients according to PNI status and cancer site. For both colon and
rectal cancer, disease-free survival in the PNI-positive group was significantly poorer than that in the PNi-negative group
(P=0.03 and P<0.01, respectively). PNI = perineural invasion.

Several reports have indicated that PNI is associat-
ed with local recurrence of rectal cancer.8101%25
Our study also showed that local recurrence of rectal

Table 4. cancer was significantly associated with invasion to

Multivariate Analysis of the Prognostic Factors Auerbach’s plexus, and that such invasion was

Hazards significantly associated with liver metastasis in colon

Prognostic Factors P Value Ratio (Cl) cancer and with liver and lung metastasis in rectal

Lymph node status <0.0001 0.37 (0.25-0.57) cancer. These results suggest that cancer invasion to

(PNO/pNT1, 2) Auerbach’s plexus is an important factor not only for
Tumor (colon/rectum)  <0.0001 0.44 (0.3-0.64) P P Y

PNI (negative/positive) <0.0001 0.47 (0.32-0.68) local recurrence put also distant metastasis. .
Depth of invasion 0.0004 0.44 (0.28-0.69) The PNI grading system has been used in our

(pT3/pT4)

pathology reports. Slight invasion to Auerbach’s plexus

PNI = perineural invasion; Cl| = confidence interval.

is classified as PNI1, massive invasion as PNI3, and
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intermediate invasion as PNI2. However, only 20
percent of PNI cases were classified as PNI2 and 3, and
there were no significant differences in outcome among
these grades (data not shown). This indicates that the
presence, rather than the extent, of cancer invasion to
Auerbach’s plexus is important for prognosis.

CONCLUSIONS

Cancer invasion to Auerbach’s plexus is an impor-

tant prognostic factor for colorectal cancer, and this
should form the basis for defining PNIL

10.
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PMS1 2q31-33 1 (1) o (0)
PMS2 : 7p22 2 (2) . 13 (1.9)
MLH3 14q24.3 o (0) 10 (1.4)
Total 126 (100) 701 (100)

" ICG-HNPCC

"2 InSiGHT (International Society for Gastrointestinal Hereditary Tumours)
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control

3. MLPA BifTiaR 08

VII. RigEODBEGFHEIAEREZTOHE

PCR - ¥4V o b=V AEETIE, BIBLzXI Y
VA VIO VADEERPNELEA c REERET S
ZEHAEBETH B, Fh-xoV VEBDOA4 Y VPO AT,
AT T4 BB LE S B8RS DERIE, RT-PCRIZKND R
FSARIBEAELTHLEIPREILE., TOBR, A
BrDL Y A VYRADRSSA R KF—/TovT52—%
L FTORESREREIN, RV-PCRICE - TLRELEEE
MIOFESFER Sz (R4). LA LAHS5 RT-PCR T,
TV ABURELEBOREOREIIHETS - 7.
ZFHizx L, MLPA TERE SRR S hAEHROPIZIE, RT-
PCR CIIRE+RETEZ Ar > -EFSEO N, D
e+ LT, Nonsense-Mediated RNA Decay izk 9, £
BN VAV ERGFEENRTLE S 272BIC, RT-
PCR CHIEE hah -7 b DEE X 505", MLPA T#t
EFERENEDNI-YV SN, Long range-PCRIZKD
breakpoint #RE L, BEOHEZAEIT>T5.
CBFORRBIZIZIOTuY 2o POBEFHEERESISE

Lh, BRUERLES »ORENTOIL., ZTORIZIE, -

EENEL LS VSO DBERELSIEEIT2ED

h, TAORATF AT LABULFH-TRERROFRHERE LTH
HXATHBENE I, BEBICEDOIIBETSEE
LTHREThTVENES », AEMNERENATNS. £
DRER, BT L7 85 5EFITh 46 il (954 %) ITRHIER
B, TOFMIRABRIERFTHBDOT, 255
D 0, HERRE, BEOIZHREIOER K, £F
BRIBEIDZOBRMAERZITS. KLEICBLT, BIEHY
VYV ERITBIENTAETH S,

VIII. BELTLED

Zo7uv s FONEMOBHEOER»S, SEID
BETALARTFNLE LI FUERT /-3 HNPCC XIFESE
i, RBEOR 2.1 % Th DI EAHMENE, ZOM
FIZ— B KIBEEAN 4,050 FlE PN &, FABHER
HFEMROTF -8 THBI L6, BT LLEREEITA
g LAgiys, BED HNPCC DHE # K218
B3 L TEELT -2 Th5. BXKTOHNPCC DEE
ICEALTIE, 032558% LX) M, Zh
BRIEGDEY, AEEPERICLSE Y, T—2DHED
# %, HNPCC DaslifrEi#s, HEH EOE VMBS LT
BLELOGRTVS, BOEDT 2 ) ADBE TR, 2 8M
D—EKIBEDR T, TLRATILY LAREEE M- TERIZ
08%, TLHATLE L1 B¥EER /- TEFMIIH 23 %
THomeWETATBEY, ZhoDWELLBRLT
&, BEIZH1T 3 HNPCC 3Rk L IHIFRAIEDHEE TR S
h, RUTAEEED, LrbBEOWETIE, 742
FULLIEETIE, 3 X7y FBEBZETIC germline
mutation D& 5 HNPCC B&HD 80 LA LA RFHE L T3
EVSWELHB Y, LT, HNPCC 2 Ebh &
HERBETZIEEL, FODENICRATEIHEORREM
DETHB.

—A%E91Z HNPCC IZR4E T 5 KIFEIT, GHRKIE» ™7
gBlEEbA TV Y #, SEDBE TO HNPCC DERIKE
BEOREMEIINIG % THD, BEROIEFTERR
BT KIBEERAE LTS EMtbh o, T4 HNPCC
ICREEOEEABVW I EARETh TV P 2, &
B4} X h7 HNPCCEZEDH TIE84%THD, AL
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N, 14 1 HNPCC DBGELBEFEHN v 22 b

genomic DNA

inton2 J exon3

GGTATCTAACAGAAAGAAG
GGTATCTAACGGAAAGAAG

transcript

exon 2 exon 4

GGGATCA GG"GC TTTGGCCAGC

il

ex2 ex3 . ex-4

HNPCC

N . . .
-—

ex2 ex4

I

—
ex2 ex3 ex4

ERE

normal

RT-PCR

Marker
HNPCC
control

E4. R7I1X-H1FORE.

RIOKISEHS OB LA 5D I LM LA, Lidis
<. ERKBECICRDOKBE TS >T o, RIKEICHE
B LTHNPCC #Rkx LS Laidiulasai,

S X 510, BRAREOBKERE ZORBREITREL
FEEOWME, FOBEEOEREF/HLT, BED
HNPCC DB Y — <A J ¥ ZIT@ILDEWOERHE 1T
[ RYAS RN
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by novel techniques. Hum

Jarvinen HJ
carcinomas and
Dis Colon

HNPCC Registry and Genetic Testing Project in Japan
Yoichi Furukawa®**, Teruhiko Yoshida®***,
Yusuke Nakamura™*, Yoshihiro Moriya™**,
HNPCC Registry and Genetic Testing Project of the
Japanese Society for Cancer of the Colon and Rectum
* The Japanese Society for Cancer of the Colon and Rectum
** Institute of Medical Science, The University of Tokyo

*** National Cancer Center

The Japanese Society for Cancer of the Colon and
Recturn started the HNPCC registry and genetic testing
project in September 2002. This project enrolled patients
who met the modified Amsterdam II criteria including
gastric cancer as an HNPCC-related tumor. The HNPCC
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itients registered in this project corresponded to
sproximately 2.1% of all colorectal cancer patients in the
sllaborating hospitals. We further carried out gene
:sting in 85 patients who gave informed consent to the
salysis. Among the colorectal tumors arising in the
‘NPCC patients,- those located in the right colon
>mprised 47.9%, and mucinous carcinoma comprised
4%, which were both significantly higher incidences than
10se in sporadic colorectal tumors. We searched for
wtations of MSH2, MLHI, and MSHG6 genes, and

identified pathogenic mutations in approximately 54% of
the probands. These data should contribute to a better
understanding of the characteristics of Japanese HNPCC,
and useful for Japanese HNPCC patients and their family
members by facilitating a correct diagnosis and providing
information about the disease. _
Key words : HNPCC, mutation, MSH2, MLH1, MSH6,
MLPA

(J Fam Tumor 2007 ;7:2-7)
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MORIYA Yoshihiro

-Surgery for carcinoma of the colon and rectum

B A Y —hRIGREFRREE BR

Key word : U >/ ERZBER / RISEFH / ERETH

U &I
BEEFRAEEFHEE L, BEEFMIIOVTI
ERLTOWEWI L EBIDT5. 10FNICHERLT
FHFHLZELLE D> -8, WAREIZET S
BRBEWMOBALBEBREICK T 3 BAFRHOBS TS
3. REASEIBEFOFHER (ERETFMEV5E
2%, Ligasuer, N—F= vy 2 AHINNNKE) F
F oL HHET, BXA, BEA X, AFEEES
Bt 2FEHMiEToTC03, X6 ®EHIX DKW
FHFHTHAIEES. FILOLBBOEAIIY >
BN, e, IX OEEDREAMASZ
LiZLTWw5,

1. ®EETFR

1) BBOSEED

MHm & *

KRS R RIREEIR (SMA) & TSR (IMA)
25 MFEEST, EEOLGERTEET 5. [
B8, LAEREh (Griffith’s point), SKIEIEEARSATER
(Sudeck’s point) @ 3 » A iTEEIROYE HKFEET
»5.

BRIz bOhBRE EET S22, LIBREERRIE
R&EROEE % ETL, MEREATLMIRE £ 5.
TERESRI 2D CRLZBNRE L, +Z1EREZEE
O EEIA & EEEIR, F /-3 FRICHEAT 3. G
B4k & 45 B AR IR Henle 0 BREIREFIRE £ TR T
3. ZOIIMPEEER LTV, BRI IRARES
» 6 BREIBEFIRE: % T3 surgical trunk &Y, A
BOFx) VS TDINF KT IEELEKTH 5.

2y U >

BIEOY VSHEBEANICEISENARERERT.
UgERY SRS ORBMARICH > 7=0b, ZFERD
RIS - CRIRFmEIZEY 5. BEREMARANDY ¥

ViR, BEEE,S1I0cm MILEEBh THFAETSZ
LizEh T, KEDIZ5 cm UNICHET 5D THE
PRI EE&» 5 10cm Bhhid+49Th 5. HFiX
FHEy Vo sFid, AR T surgical trunk IZ# -
TEF$5. Fhikohiliny v35iE, LIBEES
REBI-E 0 _LIRIEY V3@t A%, EREIKRIET
FEREEAR Y V/SEiNE) VSEiE kS,

@® g x ’

ISR EAE R, BIRBERER B L ORO MR
ko THEEE S 5. ARERIL, TRAEOKX N
P ARPAR & B R DX E MR A IR Bk - LRGSR
[EEREEE SR L, MENMRLC D bV, LIBRHE

Bk & BB IS > TIREIET 5. KRR T

AR k) - EEOBEABAERES L TTE
REE kR E AR L, THBEESROSEIZH -
THEEIET 5. —F, BRI, $£2, 3, 4
D & BBNHAER L LT T, BRAEREART,
BIEEEALIRERE IMY LT EfTL, EE, £
BEIBICIAL AT 5. RRERIIIEE RS oW EH
#HL, BIREARIIING 2{EETS.

2) BBREFEFE

(1) EBEEFUERME

a. @ Jix :

5 - TR - GEBEHHEORTHEEOEICH
LOBIR2 NS, EITETHHEDS, BiiETH»HT
D1WLD2EEAFAL, BEVKREHIZEES.
PR atIkRE £ 5. ETEIINT S D3 FHICO
WTEKTS.

b. H g

L FREERIE sp B CHIBE. No - Touch isolation
technique {347 > T\ 32V, Wiggers 5 & prospective
trial TEI T o HE LA, L»L, SEFETR
BE Y4V YV H—-ETak, BENICH spillage
#iEv 5.
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2. X B &

c. GtEEEE
 white line #B& A X THIB L, fusion fascia & B#h
FERTEORM 4 HE T 5. ELWFERBcitmidz<,
HRE, HXE5ORE) BFRSERICES 5. RIER
EESSEDbhIUT, %43 Gerota fERi+ ADHIIR T
3. FrEthessiza L Tk &, BOHE, WAk
BESIZE S,

d. K#EOYIEE

AT RGUETEMDOITURL, #EL 51,

GEAFESHRABEL VLS ICEHNEET S &,
VAN ) tE?*HﬁHB@i'JEEﬁc‘:’)tHP

e. 58 A

Bauhin $##* 5810 cm O BEIRG A EEFER L L, L
IEREERIRE SR IS A2 » THE L T <. BIfEREEFIR
BRFA2EH URE TRRUEEYT 2. DIEERIRE LR
RIRERRARAEMI A T L T3 Z &A%, R, ##ik
DN BH T 5 X9 IC surgical trunk % FPX{ANIIZF]
B4y, GREIBEIEFIR A HER LIRS CHRRRUIBET 5.
Michels 2 & % &, 52%DEERITHREIREIRIZ 45z
Bike HBRAFEKT S, SHICRBELEDDIE, B
EIEERIRES, PRI HERR S h S, LITEBER
DOz 3 2BBEDOHAEIE, BT LEIh SO
BHETEV, ETEBEE X 0 IFMEC » 5% T
13, BRIGHIRSGZIRS TERUET 2. TG
EFRBET S, 28 VSHICEBSEbLN G
A, ThERERUEEL, PREBEREIRE TRERY
B3, BEITEBERG S SRUET S, EE
RLF9& 4 510 cm % Y% & U, surgical trunk OFRVE
ERIc DT 5.

f. v =

Functional end to end anastomosis (FEEA) # £ L

T\ 3. FEEA ZASBREETRRIEREEINT
WOT, BEGEEFERE LTS, Linear stapler (X
74 FADEE 1.5mm) #HEAL, HﬁF"ilB%iﬂﬂJﬂféA
L, s & %3BT2. 74ATLI4VEE
Ao 6 L, HADO% linear stapler TYIEES 5 & A
R L WANTT 5. staple BIRPBEITHEVES
12, 2$HRERBRA ZEBMT 5. FESKRVIGE T
li%%k\%‘\%" )

g. B g

BREARE 1TV, WAL= TEAIET 3 7-DEREER
AT A, FL— VI3 TEICEALRETY 3.

(2) SHREZEBUIRT (BBLEFVBRMEST)

a. @ Jia

SIREEGE, TARIRE, IREEIEEEORITHE
EMNEILE 2D, ETETHHIDI, RHETHIUL
D14»5D25iEA4T>. IMAZIRETLEL, SR
#Ele & TR LI & h USRI AEF BRI E £ 5.
TRESEDIBICCREEL, SKEB*+5EET5.
A S SRS R0 T TS IRE TR IRdhER D &) N B
Lhs. ZO, BEBCERTS. BEESEDLN

NEABIRR AT Y. —RICEBREICIHIT 5 LHHE
LR, REEETH 5720, HIRELHHE
OFABEIZLTOEEE 0, '

(3) BEBEBEHEAHES SUHERS
HIEUKRBEOAMEE LT, Hfl, BA&AE, BEE
NIEE R, BBERAELE M D 5. 200054 52005
£ 3 Tl AL REBTIRATIES L - 309 fl e BEt Lk
Z 2, EHFEAEERIZ1674, FHHMEIZ131ml, F
YRR RIZISE Th o 7=, ABHEL L TIIRERE
161, IpEAZE6f, wABLM1FITH 7.
WL E L LT3, EIREERMREHEES VitB12
OIRINERR Th 5 728, BIBEFURMRICIE, Th
5DIEFEEEESEI 5. 72, BIEHFO barrier #%
ek D -/ NEPHE R FEBIESEZ D, THAE
ZoRFhs, Lrl, BRERBICXEEEITX
5 SRR R OBBERE ICIEB L K,

3R]

1) BEBEFRHOSH

ERIEEsBRICETh, FIHETIZHZDRD
k5 nEEEHEN L EB LOREMN S 5. O HHK,
HReE . HHEREE A T DRSS SE—DOR T THFET 5.
T4 CREEREOAHIRBBETHS., @ Thb
% XET 5 HERMERIILEOT THEeESE (B8
B TH5. O, HEBROBMHIINT S FRIX
# Ly iz & surgeon-related factors 3 PRICHE T 5.
@ TEFE I3 lateral spread %3k L, L9 EEEE
B L . survival rate 2BV 2 EEEEOBVFITIC S
Hxhdzp, BKTIXT3 L EOBEBEIC IIHHENK
BHEL RS ETICE AR L U CiThbha, BA
OESFERETIIThNTOEV, ZOBEBIZFMREH
D TFTHEREIC KT 2BERBERSEOKIZER LIEET
HBPETHS.

2) EEOSAEEFEE

Mmm & *

e AL, THREESR(MA) OREETS
% FEIE®IR(SRA) &, WIBBEIRY 5 ! 5 R EEE)
PR, EHUEeIREES : TERBRKICKDFEESh
3. hEBESRIERTE LVEENE V. NEED
RO AL T H 5 IFEEREIRIE, Alcock’s canal & 1) 4
BEEZCHCTERBRE 2153 5. TEREEKI
MNELPERAPIFIE LRICA/™T 5.

FEBESIROERIS, FLFEKERTTIBRERER
(IMV), # LTHRNEES.

hEISEIARDERIS H%%W%PTW%%%M«
AT 5. THBESROEZERT, HLHKEETAR
ek, 7L CHRBBHIRALES. ZOLSICTH
e AP, FIlRRE AEBRRO_EXRERT, Z
OES O T I3 L i 8 IZITRRE ISR 5
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EBAMEO Y v &88kid, thm, fhE, Th
BD3AFTHS.

EhHE ZhHAFER CERERHEICEEhIE

BERIREAC 72 E L IMA ARERIC A S .
BAE DEBEHR, S BERMARE(EHE) +8
BL, ABBEIRICH > T EITUXBIIRREBIZES.

— RIS EIREASE Y v osE@ AR L, SHEEEIRAN Y

VOSEICE S, BEBERIRE CEASREIL ) VSR REL
THD, BRARE,» DY V1 HEABHTH 22,
EIEEEGEICHEY T 3 ) Vs A asA RS A
t<enmm%%ﬁﬂ%f RERNRITMITEE 5T
WLy,
THE MFE, SRSET, LEBERE 5 &R
7Y vosgiz|Es S
'()E@#?%
BT R (BRI - TSR -
TE%P BIETIREE)
EEDE 2, 3 BRI KBRS T
SUGHEEE L A% L T TR E AR L, WARTE

ETALTEEDTESARIC»N 5. WBAH~A

ISR IS PR 2 T 47 L TR BNEAE (FhiEdE) L &
WL CTBEARELERT 5. BUTIEICHIERE
FREIBN, XMTR ST OMAIhTOEY, HKE
R EN L CHRICEBES T 5. '
THEARIEBERHEONMNCMHEL, EEIZE
BAEMT. Lo, BTEREGI TR RHERE
LERE LUBREESH 5. BRI E U TEMWSERAZ R
BE b 5. BEENEOEM > S(ERHE T/TL,
BEAREEE L TEREREO—MEudH, 1O
BEEIIAHTHS.
b. BBREIR
BENREEE -

mﬁ@¥(%2 3. 4B -
BREMEER)

ReX (fai%) OHE, BCERONEER 5. 74

R 3~ 4 cm ORELK T, EEERESE T O
BERGEE R L CHET 3.
FHL%, MEL & I ROER (neurovascular
bundle) & U CHIM ARSI 48 0 BEEEREICOE L,
AT 5. AREBICER A ATEBELLMY 5 L2
EENHHET 3.

(4) EBEEOESE

ﬁmﬁﬁﬁﬂaﬁ 4 B e R BRI, KBRS -
ISR - BUR - BB/ - ALFI2A5 - IBaimE Vv -
t%ﬁ%ﬁﬁé@ﬁ.—ﬁ BRI E S b EEE T B
ﬁM%ﬁ%ﬁu,W%ﬁm%mwm%@%ﬁW$ﬁ%
Ak, BRENEHICEOCERABTBHBEICRTT
3. ZO0BOM G ERETHEEE 5. EE- L

ERREER- ) v - ) v SEDEREA AR (R

BRGE) tAah/-RET, ERTEREER (meso-
rectum) & & B ICEEFTE S, L, B3 ~41F
TR ZoZo0ENMICHEA (EREILEHE) 2352

RISLARARIZ BN ARICH:

Hoh, ZOFHEEHIREDIIKL, EHRELTILES &,
EBBBENICA 720, SclEaimOFKE + 185
TEIRRE LD, FEgLEDE L, TP TCRIEER
g - BEREHIZED, Mﬁ?ﬁﬁw%ﬁmﬁlg
bhi-lIFEFHsERAE NS,

(5) MiHEBARELSLER

BETIIRER - FEE - BEV D D, BIEHEREEA8
Z 5 LRIMIRITAET 5. A TRFE - REMNED -
by, EHERERLHEL 3 LERELETS. THE
BRI <13, Douglas B S & SEEEEH.OF TH<
Denonvillier FilEA & 0, EIFRTEROREETIZZ DFHR
FEBANCAT CHEET S,

3) BEBEFEFR

BFRIVEMOEISBHROLB L BT 5 L, 1970
FREEL D 5D 10 FEITILAIBERR, DK 10
BT EE 2 W DS & BRANE PR OB & BED
BEREREE L -aEeREEmER, 2L TS
TO10ERIZ BRIFNRFROBEICT A, #EhEREE
A, HRBENFEOBRIOKNRLEZ 3.

TERE RGN § B AEHEF T,
Wi, AKAANTHMTS - 7=%, HEEBERERER
B Eh, BOIMPRANOBREEREILX2 cm LT TH
RIMNEFEMNORETH A Z L NHEL N E LD, X HIC
1980 & D FE LV ESIC & 0 /AVERRREEES
TOWADBREEITABEIICh0, BEMRRFE
PIRTH F A ERREIC iiiéﬁévﬁitt o7z,

(1) F & &

REYE % 872 TR BT % & < OFEREASHELR
TX23 RbBFEUTRTOERE SEILE £ 5.

X 51z, MHTREHRRS PR LR EIC K - T
down staging % X 0 AHROEICIEKDALE H 5.

@ FW|MFH

a. FAIEWmE - BFOIBABE

RALFIERYA 4175 =Dk RBAR E T 5.
LEF—2—C 3BT EE ER L, RESLEE
Hlex, BRBEED - BREM A BEEME 2T, BRNORE
REEE BT HERERE LD <. Fia e o B
W Ese, LEMREELIRITIENSS. iz,
RIRRZEKEBEIC & 5 ESBFIRME THT S .

g aEOER, F—BFIT6M, £TFIIRME
12D, BBIZELT, EZBFNE—BIFOLMA (A
DR 1230 (6 LI, RRIBICA S FrS2 % 2

BATCE). BEHFREEARHEROEL 1 5,

b. B3 ]

A TR 4 HHe L U, IEMERIZ & Tk
FREEE D LB, B hiEEc 3R IR A8
Blihkb, ‘

c. MBHOREE SRR

T % A — TR OB NBE L B

FIIEx v 5. E—BF i3 countert-traction % A ¥
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12. XK B &

FEEWHEEICE®BNT 5. Monk's white line % EX A
ZTYIBA L, Toldt’s fusion fascia D& T S K& ERIE
% Gerota FiE~2 S BET 5. Gerota FHIEDIEMIC &
% gonadal vessel L EIRE # MR T 5. ZOHAERL
THEMEEOHR L IREDEEHILNBENTS 3.
d. TEHEEESITRROEL S BE@REORT
SHREIBRIEARIOBELL < IR L T LETE®SE
BELAMEL, ZThEEHFLLEH5 TIHRERERRS
(IMA)IZE 3. IMA & OFREHEDO» DY 2FIZED
RO I3 5. IMA 4 B/, V45, IMV
LR NN THETS. ZhiZEAD3 0)?5[%"@5 )
2, EITECLHEBEORSRPMFmICL > TE, £
IREI IR (LCA) H#% TYIEET 2D 2 B L AT
5. EAD2k D3DMTFROZEEDEREL,
LCABFD 3IMELORETH 5.
- e. SKIEBEEREOUR
FFMEETAHETS. ERTICHEATE VG
Ai3/8y 2 54 b THEZRT 5. Notension, enough dis-
tance from tumor % 5 YIEEERAZ & LT, Linear Cut-
ter AVIEEYT 5. BHAOREIWAREOEL k3.
f . BEERRENRIERDERE & BRRRIEDRE
KNTEBRPHEEICA S, HRE4ZE g LEG
BEAEMTS. LTRAREFERTICEE, XB
BRI E A\ E2 - CHBET 3. THEMEABELZ&EFT
FH U COEBIEEINGES |3 3 L TSR E 5 5.
BIEREOMENT, HAMERS —/3—-% < AICH
L, WERmOIRE £ ER TICR A2 60 RagIC
ALP9ME % sk 4 X0 5 LU BEGS R SRS h, %
B EREAAS,
g. BEREBBEOREN-SBBREDRT
REREYIBER AR L CIER To 2, BRI E A
8. EREAZ 3 D& F T counter - traction %R 5 %
216, YEFTHE T3 Denonvilliers FHEE & R BN ) 7T
cufRO FE A RANCED B, EBORS, %A &
BEL -8, BRSROBFOZ DAL ORBEICES.
TRESAE4EMNES L, EREtia0@BL a6, T
BERE S ERAREICASEEE TIORELTS.
RS, ERBBICEELX D LB OEGEC
BOTEBELTOWEILEMBRETHD. EREE
% —/S—THMAICERIT 5 &, S3, S4250HE
RO D MY BHEETE . ZORRTAERMR
BE e BRARES—EOBEN L LTEETE 3.
BERAX, B —3— ETBHFOEAMICLIE
B, $—BFOFEROBENC & > TFRNELHERT
5. TRTOBELERTICHEBEL LS STV, B
F#gE= Blind B2 BICEET 2. -, BETS
W7 OFMEFEEIZIETT 5 Z &4, anatomical dis-
section £3%7¢ 3 L TEETH 5. BRA ZITEL
Oz T 5. EBHRIIEEHY, HEItE-
TRABIZL > TCER A Z2BDDICHAVS. <l
B> 5 ORIMICETH S, ZDErELU—-X

Ty by —EEESEYTH B,

h. BIPSRILIEE & BEF

YIB& T T % % ¢ FREE (distal clearance margin ;
DCM) EILEL OBEHH 5. £HT 5 & “two -
centimeter rule of distal margin" &% & Bbh 3. L
2L, WBEYIRERE CHMREBENERS 2 cm 128
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Abstract

Purpose. We investigated the predictors of successful
resection of recurrent tumors and improved survival in
patients with local pelvic recurrence of rectosigmoid
colon and rectal cancer.

Merhods. We analyzed the clinicopathological factors
of 94 patients who underwent treatment between 1993
and 2002 for the local pelvic recurrence of curatively
resected primary rectosigmoid colon and rectal
adenocarcinoma. .

Results. Of the 94 patients, 48 underwent salvage
surgery and 46 were treated conservatively. The sur-
vival rate of the patients who underwent salvage surgery
was significantly higher than that of those treated con-
servatively (P < 0.0001). Logistic regression analysis
revealed that the following factors were significantly
associated with successful salvage surgery: tumor dif-
ferentiation (well or moderately; P < 0.04), a long inter-
val between the initial operation and the detection of
recurrence (P < 0.03), and negative lymph node status
at the initial operation (P < 0.02). The Cox proportional
hazard model revealed the following predictors of better
survival after surgery: tumor differentiation (well and
moderate), negative lymph node status at the initial
operation (pNO), and a perianastomotic pattern of
recurrence.

Conclusion. The predictors of successful salvage surgery
are the tumor differentiation and nodal status of the
primary tumor, the interval between the initial opera-
tion and the detection of recurrence, and the pattern of
tumor recurrence.
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Introduction

Local recurrence (LR) after curative resections for
colon and rectal cancer is still a major problem. The
incidence of LR after radical surgery for colon and
rectal cancer ranges widely from 3% to 50%),'” and
70%-80% of recurrences are detected within 2 years of
the primary operation. Recurrent rectal cancer carries
an extremely poor prognosis, with a median survival
time of only 7 months without surgical resection.’ Pres-
ently, 75%-90% of the patients with LR die within 5
years after its detection.

The methods of treating LR are not standardized. In
contrast to the acceptance of hepatic and pulmonary
resection for isolated colorectal cancer metastasis, there
is no general agreement about the surgical approach to
locally recurrent rectal cancer. In many patients with
LR, radiotherapy or chemotherapy brings about only
temporary relief of the condition, and a few patients
who undergo further surgery with curative intent attain
longer survival time.” Moreover, salvage surgery often
requires radical procedures such as pelvic exenteration
associated with substantial morbidity and occasional
mortality. Thus, it is essential to identify those patients
who could benefit from resection, with a chance of
improved survival and local control, whereas prevent-
ing unnecessary morbidity and mortality in those less
possibly to benefit from surgery.

We conducted this study to identify the predictors of
successful resection of recurrent tumors and improved
survival in patients with the local pelvic recurrence of
curatively resected rectosigmoid colon and rectal
cancers.
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Methods

Between 1993 and 2002, 94 consecutive patients who
had previously undergone potentially curative resection
of rectosigmoid colon or rectal cancer were treated for
local pelvic recurrence at the National Cancer Center
Hospital East, in Japan. There were 54 men and 40
women, ranging in age from 37 years to 83 years (median
61 years). The median length of follow-up after the
diagnosis of LR was 21.3 months (range 2-142 montbs).
The primary cancer had originated in the rectosigmoid
colon in 21 patients and in the rectum in 73 patients. Of
the 94 patients, 11 were referred from other institutes
for LR (of rectosigmoid colon cancer in two and rectal
cancer in nine). None of the 94 patients had received
any neoadjuvant therapy for their primary cancer,
although 62 patients received adjuvant chemotherapy
after their initial operation because of positive lymph
node metastases. Here, potentially curative resection
was defined as radical resection, including total meso-
rectal excision, with macroscopic and microscopic nega-
tive margins. All cases of recurrent rectosigmoid colon
or rectal cancer were detected on regular follow-up
examinations with computed tomography (CT) and
magnetic resonance imaging (MRI), focusing on the
liver or pelvis, chest X-ray, and colonoscopy or barium
enema. The medical records of these patients were ret-
rospectively reviewed. Local pelvic recurrence was
defined as any tumor recurrence in the pelvis or
perineum with or without concomitant distant metasta-
sis. Successful re-resection was defined pathologically as
clear surgical margins.

The criteria used to select patients for surgical resec-
tion with curative intent included an age lesser than
75 years with good performance status, no distant
metastasis, and an expected tumor-free margin. If the
metastatic lesion could be resected radically, surgical
resection for LR was considered.

For all the patients, we recorded age, sex, interval
between the initial operation and the detection of LR,
pathological features of the primary tumor, pattern of
recurrence, presence of distant metastasis at the time of
LR, and survival. As evaluated by CT, MRI, and colo-
noscopy, the pattern of recurrence was divided into four
types, namely, the perianastomotic site, defined as being
contiguous with the suture line, with or without extra-
mural spread; regional intrapelvic lymph nodes; surgical
margins, defined as pathologically unclear distal or cir-
cumferential margins in the primary resection; and
unclassified. All staging, including the anatomical site
of the tumors, was assigned using TNM classifications
as described by the International Union Against Cancer
(UICC) .k For statistical analysis, we considered the fol-
lowing factors: age, sex, size (<5.0cm or >5.0cm) of the
primary tumor, pT and pN status at the initial opera-

tion, pathological differentiation of the primary tumor
(well, moderately, or others), pattern of recurrence,
concurrent metastasis, serum carcinoembryonic antigen
(CEA) levels at the time of LR, and the time to recur-
rence. Logistic regression analysis was used to identify
the predictors of successful salvage surgery. Survival in
patients with LR was calculated using the Kaplan—-Meier
method with the log-rank comparison. The Cox propor-
tional hazard model was used to identify the predictors
of these outcomes. A P value of <0.05 was considered
to be statistically significant.

Results

Details of the clinicopathological factors are shown in
Table 1. LR was detected in the following sites: the
perianastomotic site in 29 (30.9%) patients, the regional
lymph nodes in 17 (18.0%), the surgical margin in 14
(14.9%), and unclassified in 34 (36.2%), with the subse-
quent curative resection rates of 62.1%,29.4%, 42.8%,
and 52.9%, respectively. The surrounding structures
where invasion was expected on preoperative examina-
tions were the uterus in seven patients, the sacrum in
five, the bladder in four, the small intestine in four, the
prostate in three, and the ovaries in two. Concurrent

Table 1. Patient and tumor characteristics -

Age® (range) 60.5 (37-83)
Sex” (M/F) 54/40
Tumor size® (cm) 5.0 (2.0-17.0)
Location®
Rectosigmoid colon 21 (22.3)
Rectum 73 (70.2)
Histological differentiation®
Well ' 12 (12.8)
Moderate 66 (70.2)
Poor 9 (9.6)
Others 7(74)
pT status®
pT2 41 (43.7)
pT3 43 (45.7)
pT4 10 (10.6)
pN status®
pNO 28 (29.8)
pN1 ’ 35(37.2)
pN2 31 (33.0)
Concurrent metastasis®
Absent 74 (78.7)
Present 20 (21.3)
Pattern of recurrence
Perianastomotic site 29 (30.9)
Regional lymph node 17 (18.0)
Surgical margin 14 (14.9)
Unclassified 34 (36.2)
Time to recurrence (months) 41 (1.4-79.6)

Values in parentheses are percentages, unless stated otherwise
“At initial treatment
® At the time of local recurrence
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distant metastasis was evident in 20 (21.3%) patients in
the following sites: the liver in 11, the lung in S, both
the liver and the lung in 2, and the lymph nodes in 2.
The median interval to recurrence was 14 months (range
1.4-79.6 months).

Of the 94 patients, 48 (51%) underwent salvage
surgery, and 46 (49%) received other treatment. The
following salvage operations were performed: abdomi-
noperineal resection on 6 (12.5%) patients; low anterior
resection on 10 (20.8%); pelvic exenteration on 10
(20.8%), as total in 5 and posterior in 5; and non-
anatomical resection on 20 (41.6%), including 3 patients
who underwent hepatectomy for liver metastases. The
main reasons for conservative treatment were unresect-
able locally advanced tumors in 22 patients (48%) and
multiple distant metastases in 14 patients (30%). Con-
servative treatment consisted of palliative surgery
followed by chemotherapy in' 7 (15.2%) patients and
chemotherapy or radiotherapy or both, in 30 (65.2%)
patients. :

Complications resulted in extended hospitalization
in 15 (31%) patients. These complications. included
surgical site infection, pelvic inflammatory disease, and
problems related to anastomosis. There was one (2%)
operation-related death secondary LR developed in
three (6.3%) patients, and was treated with chemother-
apy or radiotherapy.

The 5-year survival rate for the entire group was 22%,
with a median survival time of 16 months (Fig. 1). The
survival rate was the highest for patients who under-
went salvage surgery (P < 0.0001).

855

According to the logistic regression analysis, the
factors associated with successful salvage surgery were
tumor differentiation of the primary cancer (well or
moderately; P < 0.04), a long interval between the initial
operation and the diagnosis of recurrence (P < 0.03),
and negative lymph node status at the initial operation
(P < 0.02; Table 2).

The survival curves according to the pattern of recur-
rence are shown in Fig. 2. The survival rate of patients
with tumor recurrence at the perianastomotic site was
significantly better than that of patients with recurrence
at other sites (P < 0.04).

Univariate analysis of other prognostic factors that
affected survival was performed using the log-rank test

Table 2. Predictors of successful salvage surgery, as identified
by logistic regression analysis

Hazard ratio  95% CI P
Tumor differentiation
Others 1
Well or moderately 4.94 1.00-20.6  0.04

Time between initial operation and diagnosis of recurrence
<1 year :
0.03

>1 year 2.85 1.10-7.40
Nodal status®
pN2 1
pN1 1.50 048-4.38 0.50
pNO 3.82 1.18-12.3 0.02

CI, confidence interval
‘From reference [8}

Survival rate
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Survival Rate
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‘Table 3. Predictors of survival from the time of diagnosis of
local recurrence

MST (month) P

Age® 0.384
<60 15.8
>60 18.1

Sex 0.466
Male 14.1
Female 16.4

Tumor size® (cm) 0.659
<5.0 19.3
>5.0 13.5

Location® 0.736
Rectosigmoid junction 18.2
Rectum 15.5

Histological differentiation® <0.001
Well, moderate 17.1
Others 6.6

pT status® 0.213
pT2 15.9
pT3 171
pT4 51

pN status® 0.009
pNO 18.8
pN1 12.0
pN2 13.5

Concurrent metastasis® 0.155
Absent 16.0
Present 12.1

CEA level® (ng/dl) 0.248
<10 182
>10 ‘ 16.1

Time to recurrence (year) 0.049
<1 12.0
>1 182

MST, median survival time; CEA, carcinoembryonic antigen
*At initial treatment
At the time of local recurrence

(Table 3). Accordingly, the following factors were not
related to patient survival: age, sex, size, location, pT
status of the primary tumor, CEA level when LR was
detected, and evidence of concurrent distant metastasis.
Even in patients treated with surgery, concurrent distant
metastasis did not contribute to survival (Fig. 3). In
contrast, lymph node status, tumor differentiation, and
time between the initial operation and the diagnosis of
recurrence were related to patient survival. Ten patients
had macroscopic negative but microscopic positive
margins; however, this did not influence survival (data
not shown).

The Cox proportional hazard model revealed that
tumor differentiation (well and moderate), negative
lymph node status (pNO), and pattern of recurrence
(perianastomotic site) were predictors of better survival
(Table 4).

Discussion

The incidence of local pelvic recurrence after radical

_resection of rectosigmoid colon and rectal cancer

remains high, despite improvements in surgical materi-
als and techniques. The prognosis of these patients is
poor, with an expected median survival of only 6-11
months if they are untreated.’ Pilipshen et al.” reported
that 89% of the patients with pelvic recurrence after
resection of rectal cancer died, 7% were alive with local
disease, and only 3.8% were free of disease after re-
operation. However, there have béren an increasing
number of reports on the results of salvage surgery for
isolated locoregional recurrence after initial radical
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Table 4. Independent prognostic factors {(Cox proportional
hazard model)

Variable Hazard ratio 95% CI° P
Lymph node status®

pNC 1 v

pN1 2.52 1.13-5.63 0.02

pN2 3.08 1.39-6.83 0.006
Histological type®

Well or moderately 1

Others 3.86 177821 <0.001
Pattern of recurrence’

Perianastomotic site 1

Others 223 1.054.86 003

*At initial treatment
At the time of local recurrence
“95% confidence interval

surgery for rectal cancer.'”"® For patients with locore-
gional recurrence, the rate of salvage surgery ranges
from 30% to 50%,""""® and the 5-year survival rate after
repeat resection ranges from 10% to 25%.™"" Surgical
resection provides a better chance of survival than other
therapeutic approaches, but there are still risks of
incomplete resection of the recurrent tumor, the early
development of a second recurrence, and postoperative
complications.”””® Thus, to minimize unnecessary
surgery, it is important to identify those patients most
likely to benefit from this treatment.

Lopez-Kostner et al." reported that female sex, treat-
ment of the primary tumor by transanal local excision,
and initial surgery at an outside institution were the
only independent factors associated with a higher chance
of receiving curative-intent surgery. Garcia-Aguilar
et al.” also used logistic regression analysis to identify
the factors associated with curative outcome; and found
that the earlier stages of the primary tumor, tumor dif-
ferentiation, radical proctectomy with a sphincter-saving
procedure in the initial surgery, and younger age at the
diagnosis of recurrence were independent factors asso-
ciated with the curative outcome of surgery. These
factors are in agreement with the predictors of success-
ful salvage surgery identified in the present study, which
include well to moderate histological differentiation of
the primary tumor, negative lymph node metastasis at
the initial operation, and a long interval between the
initial surgery and the detection of LR. As the inclusion
criteria for statistical analysis differ between the present
and previous studies, these data cannot be compared
directly, although we can compare general trends.

Previous investigations have found that the detection
of recurrence with careful follow-up resulted in an
improved re-resection rate”™ However, Secco™
reported that an intensive and strict follow-up program
was ineffective in improving the long-term survival of
patients who underwent re-operation with curative
intent.
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