1. 5-FU RS EQ#ET—5-FU+ (leucovor-

in, LV) OEBREE

5-FU+LV 2w T 5-FU O RGERE K
&% RPMI (Rosewell Park Memorial Insti-
tute) @ weekly Sﬁz’, Mayo Clinic @ 5 H [
%Y, 5-FU O#F#ER X % de Gramont &9
DLAIOEI B H B, Yk Mayo Clinic @ 5
HEENFIERZ Ep s NS R TN, 3
ML EOBEEBROFEEVR S, Tk
LV OBAbLLEME R0/l &b, REMIO
weekly RS R T E TS, —F, KN
TR 7 5 v AP0 5-FU FEFEER» R
ah, LV O 2RESHEERIC 5-FU OBk
EE 22 EEORFEAEE 2 Bz b D X
- 45 de Gramont BN EEBEROLTENR S L
LTRAShT»3,

Mayo Clinic # ¥ de Gramont ¥ & O III
FEERERY OFSER, BEHSELEER P B BRI
Mz FOEEEZTHEEPEENEL, FWE
PIEIETERR A FEHRTELS EREENRT
w3, gfz, ¥4 YERLE, LVO2RER

W3l E8E, 2.4~3.0g/m OBBRD S

FU % 46 BRI A CIT > HEMER S h

TWw3Y, ZASDOBEARRETRATF—FA

DA, ®~—- P OBROAAG, EHELDBEE
BIrET 3 BERB R EBNBHETH LY, 1o
Fr AEATHhIZHR TR ERT 5 2 &8
AHETH S, _

B5ETI3, irinotecan *® oxaliplatin 72 £ &
- DHEFEEOLE AR EC & D, 5-FU/
LV o5 HE b BFERED - REFENLE
FLTETWS,

2. irinotecan (CPT-11) DERERFFM &ML
L\RsR
irinotecan 1, BAERN THES LIz IE
DNA MEA VY AS—¥HEXITH Y, 5-FU
TERBBCH L CHENTHS 2 P MES
NTWw3e, Z20%, EEEHFLIZ5-FU KR

6. KigBtEREORRL 119

EHIHER 2395 - L7z BSC (Best Suppor-
tive Care) BEL OB I HRARIC L H, 2K
Er LTOBRKNESVPRIEES iz, &/,
k3 & OB B0 T—RGE & LT ORE
BESh, BEATF V2 - NVERRZ5DO0
FERD S-FUHLV & O LB B v2 T irinote-
can DS FHR QLR HREE & W izo,
Chicky, BBRERBREOBEREREI
FU+LV » & 5-FU+LV t+irinotecan # H #
mALEEMEIONDE I L LT, KT,
BFBEETH B 5-FU+LYV & irinotecan @
GERRETH 5 IFLREVERE L &h, B
EXBREPMEMPREOFE I HEABRTO
MEELLTRES R, LA LRNES,
N 9741 & C 89803 SRER D thEIf#T Ic B T,
IFLEETOEEEROEHEN HELR Y,
BEAY D 2= VOBERRENTNSY, ,
—%, BT, BB O5-FU+LV T
» % de Gramont K irinotecan 24t 7 %
FOLFIRI it s h, BLENRLBE
HABE SR T WD, Fe 2EHERIETH,
i BEH, SlRESTHB, 2BILD

T BERTETH L. 72, BT 3 oxali-

platin £ 821, EREOFRBHEEZT SV
Z ¥, kKT O oxaliplatin D& ZEM O RE R
Yo, %72 irinotecan 0B H AW E X4
mhonhdEZOLND,

3. oxaliplatin (DERERERM &L WVEERER

oxaliplatin iX, cisplatin & XPLEBA =7
b7 MR 2 EECHFROERTEATD 52,
ERTOBKRRE TR+ REBRDR LTS C
EMTET, 75 v ARRLE LIEIRRER
BOBR, zoEMEsRHsh, EHEID D
5-FU+LV & O FREE TRV EMEF#
Hahi,

b b bELLHARER, FOLFOX Bk
TH 5™, de Gramont ¥ IZ oxaliplatin 85
mg/m? AL, BT L REVETHET
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120 B8 ABERE L iIsRORITER

H5, Bob - B, BKET, TH, SMmERE
D, HUMRIRA, FHEEEET o ¥ OREFHS
HO o5, BREETR RN, Larl,
HENREEER L L THEE - BROENR,
RIEMBELRLH B, L eBBEIEREERDY,
0 mg/m? LLETZ#DHEENE < D, HIE
BRBET 2 LE3NEY, FOLFOX EiEilw
{ohDBEFEBREENTWEN, 7T
SRR TH Y, DOMKERET 35S
TOREITHY, {HLDBBREDLHERETNT
ERWVEVIRIERD D, REFATRILEREER
THRE & T3 FOLFOX 4 B2 5-FU+
LVOD2 HEOEVELEE: 1 HiclEkL
72 FOLFOX 6 ## ¥ ® FOLFOX 7| o 28
FRENTWS, LB, FPOBREAYS
Va—NVBENEDEPEOVTR TSR T —
FHRN,

FOLOFX 4 St i3 ¥ L ERIEER DR
HXIBEENER L L de Gramont % & OB
BRI CBWT, BMELEEBELEFHRET
BNABRTH -0, £EPHCRERER
ROTwRts, £, FBRMRESCHSE
KR DS E L3 ERITENT WS,

. bk TO 5-FUHLYV ORABEBIERETH 2

IFL BEENEEAZNR L L ZRBET
@ FOLFOX BHEOFEIX, de Gramont #E®
oxaliplatin B & LB U T, =|RI3E, MigE
EEHHER ETERIBERENRE IR TV S,
IS OBKERBREED S, oxaliplatin @&
BB BT AESERBL IHEMENL LS
Wi o e 8, BREEZRILE T O Inergroup
RERTH D N4 HER® OFRERMR o L H K
EArRI PRS2, N4 HERiZ, 4
EfEERBES % & & U T IFL Bk 2 g
L L, FOLFOX 4 %+ IROX (irinotecan
+oxaliplatin) HEPERBEH L LE37—4
DR TH 5. 2003 FD ASCO KX BWT
RIS R AERE X, BOhE, MMELE
RS, £758H, 1 EEFERCBLTIROE

SR C 5 IFL #E% % FOLOFX 4 Sl
B kRS & WS HBNEBERTH o7, 2004
FASCOTHRZDOREHENTHLH, FOL-
FOX 4 BE OBAIELTER S hiz, RETRE,
Z D¥ER oxaliplatin W KRIBEO—REFE L L
TEBSN T3, 5413, FOLFOX Mkbs
EREREEOREREL L TRAZ N, -
fusional 5~FU+LV 0o 2 ZOHFERTH
% capecitabine ~NE # L 7z XELOX ({capeci-
tabine+ oxaliplatin) & ¥&19 % ¥ 235 {5 i,
EEEEEL YOE» SHEAFMEEI LI L
izh,

4. BONERIORREFE & ZDME DI
BROFEAIZB S wENCB WIS h,
ARENTERERND S, & THRBREER
ETRZOMNBEE> SRBCOLIVERINT
&, TOSBEENERERIBERESLTOEL
o, KERBWT, BORNEHOTMSEA
7 1990 SR BB A RSB A 1 &
nTws, Thbb, ERERBERNRLL
T, MEBRBELELONS S-FU+LV %%
HEREL LT, BOVBHEHBRE LTEX
FIER O N fHBHBR SRR S Wiz, Th
5 DFRERIL. BOPUERIC X 268K, £FH
M, MEBATHM, 2%, FEERLE0
EELERHEEE c BT, EEEETHS
BEHCEORW I L ERIET 2SR T VA
YTThhTnd, e sFFEEMENRTWT
b, HAVREREFNICENL T T, BKR
WERETE 20 THNE, BROFIZEREA
THERIZWEWSIERFETH S, DPD (di-
hydropyrimidine dehydrogenase) FAEE TH
% UFT/LV, 5-FU+eniluracil, # & U3k
DPD BHEH T % % capecitabine ? 3BEDOE
OHBFRPSIRET & L0, 2 DR,
capecitabine O & TH L HREE S 1, KB
KBOTE MO TRBEO—RBEEL LT
BOWNBAIBEREINE Z Lz o7, UFT/
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LV BB L cESEMRIES Ty
B LTS e as, BRMl, BARTRIELED
MEEMS S Nz kTS RBEE LTERS
htws, —f, aO#EHDPDEEXETH S
eniluracil AR, FLHUIHIETE T, B
REISEMSHEa iz, 0 & D R RRBERKE
Bz & 0, #1b CROFHERIOHRKIESRLH
Rz iz o2 b ik, FIEEOA CRONUER
AEL W2 EREFRES > TEREHE
YEZ NG, ZORONBEEIORSEEEHE
-7 capecitabine {%, ES-FU+LV 25
SEHREREICB VT, BRTHE»ES P ER
59 5 ELERER T % OSERRIE T OREISRE
ENTWS, ZOBR, BOBERITHERE
wE MRz 22 LB L R, BEAEY
| ERFEBTORENABCBET 5 Z £V
ERDEZOEREIRED,

E A 8w TR, BEUFT/LV®, TS-
12020 BEEFRTATRE S 22 D, & 5T capecitabine
DENEERTOREBRTLTWwWS, UFT/
LV 34 S NI AERBEE L, HXROBESR
B XD EREsn, 1HIERNRE
LV 50 EEMH»IEETH 5. BETORWE
EERLI TS-1RABE TS 37%0EY
ENREI N, s TS, 5-FUFLV
L DHBSERRE D <, SHRRED D IE
MBS TOREBHETD S, capecitabine
13 hand—foot EEHE L LI BRELRFEREN
Y, TN REEREESER EREE
o Twh, BREROSEMZBREL, A%
BESFERFERTIEORA VPR B,

¥ 7z, BROREOPUEMIZMER L EBLTH
NWEMBRSHESNTWSEY, ThrbicH
BRI 2 EEERORETHO0TTS
REESLETHD., AEEREEHh, BEE
AAECHET 20 THNE, BOEBHEEH
BTa T BB,

6. KBB{LEEEORR 121

5. PFENARBEOI NI

2003 FED ASCO TD ® - & b HER LRE
X, FEMNIBEETDH 5 bevacizumab
(Avastin® O NI ERBRKE™ ORETH
%, K #lix, VEGF (vascular endotherial
growth factor) X3 2870 —HfETH
3, RO DTOEEERETSD 2 IFL K&
23 BEE & L T IFL+bevacizumab B8 %
SEREE L L CHIE{ LSRR B WS HB R
B ant:, R LTHE SEEETFH
M, =X, EHHHOVTRICBWTLHA
BONEEICEND LW I bOTholk, 851
REHTAE RFAROEFHEM20.3 4L
WHHEBXI-ZETHD, &, FEER
TEHm, MRRY, BAR, BILER EH
= b, SEEECE W TH{EESRTLSEEI
BWIBD LN TWS, FEE, MEHREHE
He LT TEEHHEPERT 2 LI EE
BRL, 20044E2 ARIKECB W TERS
nTwa, |

% 7z, EGFR (epidarmal growth factor
receptor) KN T 27 a0 — v HETH 3
cetuximab (Erbitux® ® 2003 % ASCOR B
W, 0O CPT-11 EHEXBRECN T 35
HREBRED G Sz, EGFRBIET
CPT-11 Y@ EHiE DEFNC N U THEER &
Vi +CPT-11 B2 2B TH D,
EHRPEEREFHE COEEEIBRIES N
7ohs, EEHMTRER TR oMk, BULHE

D EES S A SHETH S0 infusion reac-

tion WD 6N B T &, EERFEILEUR
DEE, TOEF, Mkl EPkEsh Ty
2. AFLEWINICEEE, 2004 F 1 B XKEK
THRERRI Nz,

Zh S ETHREANL 5-FU+LYV, irinotecan,
oxaliplatin Z#E ¢, H4OFER L LTKER
BRI & T T B4, BIEZ ORI ORI
BT EBEERBWTEAERMEBELZTY
5, WmEMB2Y B MO RAH A bevac
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122 - B8 ABEERLEERORFER

izumab BEB T 25 F v, cetuximab #H T 3
FENMEWnHEEZ, A2OEMNOAZS
F, HELEELTIDL I BMEOREEER
9 5 BEERE LOL 3 KRIANSHOT
YRV ABBHETHS,

BAIE S DB R U TOIREE DR
BEEFEOBELTERTE 20E50, §
ERSHEHEZMbRTW 3,

9111% stage III XIBE
bnaﬁﬁ

(CXdgDiffEEE

KT 2 BEERRIINENIRTH S
LRESETHRON, VUNHEEEET S
stage I EFITIL, BRFH 2 ER E LM
BRMLERERBINT 3 2 L P EIRARER
FTHs, SEEFEBNY AL &N, 5-
FU+LYV (E M T X Isovorin® D @E1[E, 6
BRE, 2BRER1IVA4A220E0LT, 3VA
718 EHEE, 6 AL w5 RERRST
B35,

1. ERTOBRKRERAE

BARAEBWTE, 3bEgniEsl &
mitomycin C (MMC) O#tREES, FIRE,
BB L S OWB WAL FESRE AN TE
Je. UL L6, WRFHI stage I~I11 &
TEARED, BREROBMHE, BRIV 77
A4 7 v ADMEFRE R, LEEAHLTF+S
BREDWL O OMEND Y, KEEFRER
DS—REE R~ T21T feed back ST,
BETREBECBLT, BOVEESFHE
PR L CEFIRRERT 2 BROES
Enzkoweih, BEROEN:FHEGEICHE
BbERERHAT 2 EENRLICHO IR
STETRS, Ei, 199FECERNERESR
72 5-FU+Isovorin B O R EREIEEE LT
DEFREALEBThh, #B454»s 104E
Pl EEN T 2 B EREIEER RN SR I LS

STETNnG,

2. BATORKRERAE—5-FU+LV &iA

BB L T BB EEIE DV TR
NSABP (National Surgical Adjuvant for
Breast and Bowel Project), Intergroup,
IMPACT (International Multicentre Pooled
Analysis of Colon Cancer Trials) 7 Ed ol
SRR ERRBE S RE SN TV 5, B
FMEMBNEETH S, TOESFUF
levamisole (LEV), 5-FU+LV, 5-FU+
interferon % £ SERFREHT 2 S h, R TR
5-FU+LV @ 6 & B S REHRR L 2o
T, FRRMIMEEREC XY 5 EEEss
T~BUWET B LREEN T3,

W, ZORBERENEEL L CHRERS
SRS BEAREE L L TREf S R TY
3, BEX Y 2— Vi 4% Mayo Clinic %
BRAEINTLY, BRI TROEFEORT,
E1EORPMIEZ2ERTA I ENE L, &
SIHEBMERIBE CORBREELZZT T, de
Gramont %% ¥ ORFE D HIRE L LT
FEE TS,

3. BEDIRRABRAE (FR1-6-2)

ESHABECOE I HAROERE 2,
SR DER SIS W fRAREBRL &
WRREIEE L LCOBBERPREST 25 (4
SBRORABRISEH L U TERAI N, iR HED
FEOBRRAR, FEH»5 1,000 FlzEX
LEFHBLETHY, REORBERAET
5. UL, BACRE NIERR SR
Bah, MEEEEEE L TOESENHERS L
T3, '

1) IFL % (C 89803 Hl5R)
ERHEABET, 5-FU+LV X VBN EF
A % = L 72 IFL (irinotecan+5-FU+LV)
Bk stage Ul BEBOMERBBREL LT
T L IR AERTH D, 2004 FASCO T

- 115 -



6. RKEREREORR 123

HBI1-6-2 H-m_w fma%ﬁﬂmm—_ﬁm% 5 vra;ztsﬁ

C 89803
5~FU/LYV (RPMD 629
IFL 635
Stage I p=0.88 p=0.84
NSABP C-06 54  B4E 54
5-FU/LV (RPMI) 803 78.7% 68.3% 76.49%
UFT/LV 805 78.7% 66.99% 74.59%
Stage II/11 p=0.88 p=0.79 - p=0.62
N-SAS-CC-01 (E&) 3 3E
Surgery alone 136 81% . 609
UET 140 8194 8%
Stage III p=0.0048 p=0.0014
X-ACT I 3F 34
5-FU/LV (Mayo) 983 77.6% 60.6% 61.9%
Capecitabine 1004 81.3% 64.2% 65.5%
Stage Il p=0.0706 p=0.0528 p=0.0407
MOSAIC kE: 3E
FL (De Gramont) 1123 86.6% 72.9%
FL+Oxaliplatin (FOLFOX 4) 1123 87.7% 78.29
Stage IL/II p=0.002
BRI E ST NIz, 1,264 Bl stage LIS MEMNREES AW EHEEI ATV S,

EEEFIL IFL & FL (RPMI) @ 2FRcEIY
fFirdh, 2.6 FEOBMERTEFRRS XU
MBI TR D EEEPRDLILE
TERhol, L, HEBEETHI 18
BlreBTHEE (p=0.008) KIFLI% <,

grade 3~4 OFHERE D, FBMELFPRED
TEECBEETCh T, COFERYP S, IFL

% stage LIl OEBEMEHBERECERT S

RETHRVERBREN TS,

2) NSABP C-06 RER

$ﬁ%ﬁ,%@k%w1%mﬁﬁﬂwﬁﬁﬁ
mHEAL, MHEHIRE B 2EREREET
ZEWTERmES Nz bDOTHS,. RPMI D 5-
FU+LVEE 2 NER L LT SBEE
UFTH+LV % TH 5, UFT+LVEEG,
ABERER D CESEABE T 558 11
SREAFLIE2SERE & Iz hs, KE FDA TRH#S

BROFERNTZ OFEER 5, WK ERSE
DHETE T, Bk L R L TR AN D
ZoEIXERTHL. LLads, WiEMEE
Ekic B CEBREFHRCEFHM S, &’
MLETHABEEELAELD, BhTwdl
WISHEREER Y, 2ok, FERERY
NSABP 2 & b EHi & nLiz, 2004 £ ASCO i
BWT, ZOBREENHRES 1, 1,6084]
O stage II/I11 23k & LT UFT/LV \EHEE
s-FU+LVER L KB L CEBREEFRRN
(p=0.62, 5E UFT/LV : 74.53% 5-FU/
LV:76.4), EREFEHE =079, 5&
UET/LV : 66.93% 5 FU/LV :68.3) ¥ X U
EFFHIR (p=0.88, 5 UFT/LV :78.7 3} 5-
FU/LV : 78.7) BWTHSENRIEE iz,
¥R EEERTRTH, BHCTRERERES
ST, EEEO QOL TEORNIVwEEN
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124 H—8 KBEREH CRROBHBH

Twd, 272U, FERBREEORFRICBWLTHE
BEET % 5L, BERONHRY stage [I/III T
HBZETHDH HE, JCOG0205MF &
LTERARBOTC stage HI DA ZHHELE LT
MEFEhTn3,

3) NSAS-CC-01 =58

UFT i2 1981 Fic @A TR & hiz DPD
FBEFTH 5 uracil 2HORBONERTHS.
BT, BET» sfiremsEscilBsnT
Wwiedd, TOBRKNERZBEECRZ» -7z,
1997 &£z TAC-CR HERBESHE s h, BEE
BB W TFFEMIEL D b UFT BsER
REFHECEENNEZEET 3 I ENREA
7. L LRSS, ERESDR L, BEOL
BEiEsd oz,

1996 F£ & Y B4&E R OMBEEI BN % B
B9 L U7-BEPRERER NSAS-CC-0L BT, B
B stage [II OIS - BB E& L LT UFT
B 12 A F BRSO B R 0SS
AN, YRFXERW T 5-FU+Isovorin &k
BAREETDHY, £7FWEME L OEBER
BRCREOTEAORRWESR 20T 2 BN
TEFEE N7z, 2004 £ ASCO e B W ITHEE
wBE T 3 RREETRESHRE s h, FEUED
BOVEHOBRTFHHRISRT S niz,
276 PIDEBB 23R L Ul 2 BLEBABRTH
D, SETOEBEREEFEEIRUFT: 718%, £
T 1 609% (HR: 0.52, p=0.0014), &%
TG UFT 1 91%, F M 81% (HR:
0.42, p=0.0048) THo':. BEEHTH T.
Bil, AST/ALT ® ERDS IR R2 6D
Eixhotz, BHEBBTERDBVIEHEE
EEENTIRTHIILEEETI L, Bhi:
FHEEONERESIOA L WS EEOA R
HRET, SO TENBERENESN D
CEDBRENZZ LB EDLDTESRENI LT
H5.

4) X-ACT HE&

FEER D 2004 42, ASCO X BWTRIRESR

BIWE SN, Dukes CEXNHE L L T,
capecitabine X Mayo ¥ @ 5-FU/LV @ L8

BERTDH S, 1,87HENRE L TEREFS

Mz XFHlEE, EERETHE, £FHEM,
fit A, ERERE, QOL MEFHEEETH 3.
3 ETORBETEHMIX capecitabine : 64.29%,
5 FU/LV : 60.69% (HR=0.87, p=0.0528),
EEBEREFHMIL65.5% X 61.9% (HR=
0.86, p=0.0407), £ FHHH i3 81.3% Xt
77.6% (HR=0.84, p=0.0706) Th - 7.
BEBER TR, hand-foot FEEEE M capecita-
bine #T% ¢, TH, OWHK, FHERED,
Bl « B, BEEX 5-FU/LV BTEHWHERT
Hoiz,

. f&Em & L T, capecitabine i Mayo & @

5-FU/LV LU T, MBREEHME L £7H
FTiIESE, BEREFHE L2k TBN,
BEBBCBEBMAB I LN TERLL TV,
LHLads, FEORMERIEZECEST
HETHY, 5B, KEWEEEEE T2
oxaliplatin ¥ DHATOBRRBEE RN+
ZHERD S, '

5) MOSAIC B2

2003 f£ ASCO BWTHE S R, 2004 Fix
NEJM iz 3% & iz oxaliplatin OHT BN
BELUTOBREERRE L BERBERTDH 3%,
stage II/III @© % 85 7 2,246 ] 2 FL (de
Gramont ¥) & FL+oxaliplatin (de
Gramont+oxaliplatin 85 mg/m?day 1)} @
WREBRTH S, RETHMEEFMEEE L,
SETOERBEFHMIIZFL © 72.9% 3¢ FL+
oxaliplatin : 78.2% (p=0.002) T % - 7-.
BEERTRE, ZAEFPREA W, FL+
oxaliplatin T 1.8%, grade 3 O&IE %R
FIRET 12.4%, 1FHR1.1%THD, Hik
WEERENLER TV 2, BRPORTEAE
FEEDBI6H (0.5%) KEDENTWS, T
DHREFE I LY, BUNTIE oxaliplatin O
BHEREOHEIGVEREINDE LD L THB,
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e wa B E & L T @ irinotecan, UFT/
LV, capecitabine, oxaliplatin it~ TER
WREETOER S LWRRRBRREERRS
b DTHY, BEREREKRRALE VWX 3,
L Lasts, IhoEREN2eEE
HPEEEOBERE O LTVE I EHEER
Tha., & IKBHEESE L) RINRE
SETOEMBLETH Y, BREETHOFERR
BLED I REHBLEEEL OGNS,

5 stage IV SSRGS
53 B BB

R ABEOBREBLE LT85
 , HOEBREOURRC L BIEREES
ENTE B WS BRMSER DS, BIETE
FYURP RS ERTE 2 LOCED, FER
D IERIYIIER OEEERE R RET T 3 R EHHT
%7z, BERIZY >V SEEB OB 3 stage 1L D
WS RENFRE T H 2 5-FU/LV SRECH B
TN T3, FTEMEERL THS R
HHMEIRTBENTHRL, 58, BRFER
kD, TR SBESRITH LT b R
BRETH 5,

= il

KB T 2 FEEERIR, 1990 FRER
e 10ERSTORCKRERERERT 2,
RlZAc5HE S W BRBEBRORAERIC LD,
BAORR ORI R OTE £ — b ED,
ERBUERBREOEFIMESPERRO 8 4 A
o 20 A ARBREIRAL o, »OTH
EEID b o L bR RWEE L LTHERECE
PR T W KEBEE, bk bIEEAENE
SpEEr LCHEINTWE0THS. BN
RHWT MBI R AT 287
WHLBETH S,
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Total Pelvic Exenteration With Distal
Sacrectomy for Fixed Recurrent Rectal

Cancer in the Pelvis
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PURPOSE: This study evaluates the effectiveness of total
pelvic exenteration with distal sacrectomy for fixed recur-
rent tumor that developed from primary rectal cancer.
METHODS: We investigated surgical indications, techniques
to minimize blood loss and reduce complications, and on-
cological outcomes in 57 patients who underwent total pel-
vic exenteration with distal sacrectomy between 1983 and
2001, RESULTS: Forty-eight patients (84 percent) had nega-
tive margins. A comparison: between two periods (1983~
1992 and 1993-2001) showed that mean blood loss de-
creased from 4,229 to 2,500 ml (P = 0.002), indicating a
favorable learning curve in minimizing blood loss. Two hos-
pital deaths were observed in the earlier period and none in
the later period. The most common sacral amputation level
was the S3 superior margin, followed by the 54 inferlor
matgin and the $2 inferior margin. The most frequent com-
plication was sacral wound dehiscence in 51 percent, fol-
lowed by pelvic sepsis in 39 percent. The incidence of
pelvic sepsis in the later period was significantly decreased
to 23 percent, compared with 72 percent in the carlier
period (P = 0.046). Multivariate analysis showed that nega-
tive margins and negative carcinoembryonic antigen pre-
dicted improved survival. In 48 patients with negative mar-
gins, three-year and five-year disease-specific survival rates
were 62 percent and 42 percent, respectively, CONCLU-
SION: Strict patient selection makes total pelvic exentera-
tion with distal sacrectomy a feasible radical approach for
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fixed recurrent tumor, Careful performance of this surgical
procedure along with the proper steps to decrease blood
loss should achieve a fayorable learning curve and low rate
of surgical complications. [Key words: Rectal carcinoma;
Local recurrence; Total pelvic exenteration; $acrectomy;
Surgical resection] :

mong recusrent rectal cancers after curative re-
section, locally recurrent womor (LRT) is very
common. Surgical series have shown that isolated LRT
occurs in 4 percent to 33 percent of patients after
curative resection, but effective treatment remains 0
be established.»® For LRT cases, forms of radio-
therapy, such as external beam radiotherapy and in-
traoperative radiotherapy (JIORT), chemotherapy, and
surgical treatment have been employed singly or as
part of multimodality treatment over the last several
decades. Such treatment has resulted in certain out-
comes but none that are completely satisfactory.>*®
With the aid of high-quality tumor-site imaging
studies, we have determined that radical resection
with removal of affected neighboring structures was
the only curative approach for LRT, as originally re-
ported by Wanebo and Marcove.? In this study, we
describe the surgical indications, technical aspects,
and oncologic outcomes of total pelvic exenteration
with distal sacrectomy (TPES) for fixed recurrent tu-
mor (FRT). ' '

PATIENTS AND METHODS

We investigated a total of 163 consecutive patients
undergoing laparotomy to remove LRT between 1983
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Table 1.
Patient Characteristics (N = 57)
Median age in years {range) 55 (29-73)
Gender
Male 44
Female 13

Body mass index {range)

. 22.8 (15.0-28.7)
Median time (months) to local

recurrence (rangs) 23 (7-102)
Liver metastasis
No . B2
Yes 5
initial surgery
Sphincter-presetving
surgery 28
Abdominopetineal
resection 29
Radiotherapy for primary
recial cancer
Yes 2
No 55

Radiotherapy for local
recurrence before

re-resection
23 (median,50 Gy,

Yes range, 30-80 Gy)
No 34
Pukes classification for
primary growth
A 3
8 16
C a8
Histologic type
Well-differentiated
adenocarcinoma 22
Moderately differentiated 27
Poorly differentiated ' 8

and 2001. The study excluded patients whose recur-
rent rectal cancer developed after local excision. In all
patients, computed tomography of the lung, liver, and
pelvis was performed, and serum carcinogmbryonic
antigen (CEA) was measured. After 1988, we em-
ployed magnetic resonance imaging. Positron emis-
sion tomography was not available during this period.
We performed abdominoperineal resection or other
limited surgeries in 51 patients, total pelvic exentera-
tion (TPE) in 38 patients, and TPES for FRT in 55. The
remaining 19 had unresectable LRT. Two patients re-
ceiving abdominoperineal resection with sacrectomy
were included in the group of patients undergoing
"TPES for later analyses. Of the 57 TPES patients, 5 had
their initial surgery at our institution, and the other 52
had it done at another institution. This study was de-
signed to evaluate the significance of TPES for FRT.
Patient characteristics are listed in Table 1. Median
follow-up for survivors was 42 (range, 17-163)
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DVC: dorsal vein complex

EIV :external Hlac veln

THV ; trunk of internai iliac vein
BilV 1 branch of internal iliac vein
PVP ; presecral venous plexus
VVP: vertebral venous plexus

Figure 1. intrapelvic venous piexus. DVC = dorsal veln
complex; EIV = external illac vein; PVP = presacral ve-
nous piexus; TIV = trunk of internal fliac vein; VVP =
veriebral venous plexus.

months. Disease-free survival (DFS) and disease-
specific survival (DSS) curves were calculated with
the Kaplan-Meier method. Multivariate Cox regression
and log-rank test were used to compare survival
curves. The difference between crude proportions
was assessed by means of the chi-squared method.

Techniques to Reduce Surgical Invasiveness

Measures Against Blood Loss from Intrapelvic Ve-
nous Flexus (IVP), A schematic of the IVPs we en-
counter js shown in Figure 1. We had no methodical
strategy for dealing with IVPs until 1992, but have
devised the following procedure for dissecting IVPs
on the basis of reviews of previous TPES surgeries to
reduce blood loss. First, the dissection is made toward
the distal sacrum while concurrently resecting the
thickened Waldeyer’s fascia with the presacral venous
plexuses. Bleeding from this venous plexus can be
stopped through a combination of electric cautery
and gauze pack hemostasis. The important point in
prevention of bleeding is the order in which ligations
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Figure 2, Schema of sacreciomy line and marked second
sacral nerve. FRT = fixed recurrent tumor.

are done for two veins: 1) the dorsal penile complex
and 2) the trunk of internal iliac vein (TIIV). The dor-
sal penile complex should be cut before the ligature
of the TIIV. In treating the internal iliac vessels (both
artery and vein), first the arterial trunk is doubly li-
gated and divided bilaterally, and then several
branches of the internal iliac vessels perforating the
pelvic wall are divided. Finally, the TIIV is tied and
divided. Then, the patient is placed in a prone posi-
tion for sacrectomy, using the padding operating
frame to avoid increasing abdominal and vertebral
venous pressure. To reduce bleeding during sacrec-
tomy, detachment of the sacrospinous and sacrotu-
berous ligaments and muscles before sacral amputa-
tion is essential. Resection of the internal iliac vessels
can greatly contribute to reducing blood loss during
sacrectomy.

" Avotdance of Sacral Nerve Injury. We perform sa-

cral amputation at or below the inferior margin of the -

second sacrum so that better postoperative quality of
life (QOL) might be attained. Lumbosacral, and S1
and S2 sacral nerves can be identified during resec-
tion of the internal iliac vessels. The S2 sacral nerve
can be marked with a rubber loop (Fig. 2) during the
abdominal phase so that misrecognition of sacral
nerves is prevented during sacrectomy.

RESECTION OF FIXED RECURRENT RECTAL CANCER
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RESULTS

Microscopically negative margins (R0) were seen in
48 patients (84 percent) and positive margins were
seen in 9 patients; 3 of these patients received IORT in
a palliative setting. A comparison between two peri-
ods (1983-1992 and 1993-2001) showed that mean
blood loss- decreased from 4,229 to 2,500 ml (P =
0.00207), indicating a favorable learning curve in
minimizing blood loss (Table 2). There was no differ-
ence in operative time and hospital stay. The most
common level of sacral amputation was the 53 supe-
rior margin in 23 cases, followed by the 54 inferior
margin and the S2 inferior margin (Table 3). Three
patients had more than 10 liters of blood loss, but all
of thern underwent TPES during the earlier period.
Among them, there were two hospital deaths caused
by renal failure and sepsis because of serious pelvic
infection, respectively. No hospital death occurred in
the latter period. The overall complication rate was 58
percent. The most frequent complication was sacral
wound dehiscence in 51 percent, followed by pelvic
sepsis in 39 percent. The incidence of pelvic sepsis in
the later period was significantly decreased to 23 per-
cent, compared with 72 percent in the earlier period
{P = 0.046). Enteroperineal fistula (as caused by pelvic
sepsis)} was observed in three patients and as a late
complication after radiotherapy in one; all the four
patients underwent bypass surgery. One patient re-
ceiving 50 Gy radiotherapy had ileal conduit break-
down four months after TPES and needed bilateral
nephrostomy for urine control. He has survived for
more than nine years with impaired QOL. There was
no correlation between level of sacrectomy and com-
plications, All patients had denervation pain around
the buttock lasting two to six months after TPES. Two
patients neecled analgesic drugs for more than one
year and had no local re-recurrence.

Multivariate analysis of the eight factors shown in
Table 4 indicates that R0 resection and negative CEA
predicted improved survival. Survival curves show
overall three-year DSS, DFS, and local control rates of
54 percent, 48 percent, and 57 percent, respectively,
and overall five-year rates of 36 percent, 31 percent,
and 41 percent, respectively. In 48 patients with RO,
including five cases of hepatic metastasis, the three-
year and five-year DSS rates were 62 percent and 42
percent, respectively, whereas there was no four-year
survivor in those with R-positive, a result showing a
significantly poor. prognosis (P = 0.00778) (Fig. 3).
There was no survival difference between those with
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] Table 2.
Surgical Invasiveness and Hospital Stay

Eatlier Period (1983-1992)

Latter Period (1993-2001)

(n = 18) (n = 39).
Mean (Range) Mean {Range) P Value
Operative time (minutes) 769 (370-990) 682 (480-1,100) 0.38992
Blood loss {ml) 4,229 (1,800-186,300) 2,500 (673-8,468) 0.00207
Hospital stay (days) 37.5 (23-200) 35 (21-257) 0.2216

Table 3.
Level of Distal Sacrectamy and Complications
Sepsis in
Pelvis  lleus Fistula®

Middle amputation

S2 inferior margin {n = 8) 5 2 1

§3 supetior margin {n = 23} 8 1 1
Low amputation

83 inferior margin {n = 10} 5 1 2
- 84 superior margin {n = 10} 2 1

54 inferior margin {n = 5) 2

3|ntestinal-perineal fistula caused by anastomotic leak-
age.

and those without radiotherapy before re-resection.
Of five patieats with synchronous hepatic metastasis,
three were alive without signs of re-recurrence at 13,
26, and 96 months, respectively. Thirteen patients (23
percent) had lateral node metastases, Of these, six are
alive, and three were long-term survivors for 64, 68,
and 123 months, respectively. The most common site
of re-recurrence was lung in 13 patients, followed by
pelvis in 12,

DISCUSSION

if a patient with LRT has intractable pain, perineal
uleer, or other comorbid conditions, the QOL dete-
riorates remarkably, and probably has a miserable
prognosis. Nevertheless, studies show that one-half of
recurrences are confined to the pelvis without distant
metastasis.’

Wong et al. evaluated the effect of radiotherapy on
LRT, indicating that radiotherapy did not contribute to
survival benefit as seen in other reports.*® Attempts to
improve outcomes by combining resection and IORT
have been well described. %! In fact, therapeutic
policies for LRT vary remarkably. This is probably
because 1) there are a variety of LRTs, ranging from
mobile anastomotic recurrence to a huge mass occu-
pying the pelvis; 2) an inappropriate surgical inter-
vention may cause an iatrogenic cancer spread, lead-
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ing to impaired QOL; and 3) although treatments
other than complete resection may not produce a
cure, the invasiveness of extended surgery is consid-
ered excessive.'®*! If LRT involves only anterior or-
gans, partial or total removal of the involved organs
can achieve adequate surgical margins. A challenge is
how to perform surgicaf treatment for FRT involving
dorsal and/or dorsolateral structures, which accounts
for a larger percentage of LRTs. In case of FRT, fixa-
tion is infrequently confined to one site and of 2 small
range. In addition, anatomic planes in the pelvis are
distorted by the initial surgery and it is difficult to
determine and hold uninvolved margins during resec-
tion, especially afier radiotherapy. For FRT, therefore,
composite resection is inevitably required to encom-
pass potentially involved pelvic walls. Wanebo tack-
led this problem with a new technique called abdomi-
nosacral resection, which was used by several other
surgeons in the 1980s.>%'%> An FRT extends along
the internal iliac vessels more frequently than primary
rectal cancer, hence bilateral resection of internal iliac
vessels is one of the pivotal steps in TPES. S The im-
proved method of dealing with the intrapelvic venous
system has aflowed us to complete TPES with de-
creased blood loss, resulting in a favorable learning
curve with low morbidity and no hospital deaths in
the latter period. TPES has nonetheless been gener-
ally thought 1o be a demanding and formidable tech-
nique, consequently, the combination of limited re-
section and IORT is likely to become a standard
procedure in the treatment for LRT.>781%11 Shoup et
al. reported improved survival with resection and
IORT, and a five-year DSS rate of 51 percent. How-
ever, their results cannot be easily compared with our
results from treating FRTs, because they studied vari-
ous LRTs. !

With regard to surgical indication, we performed
TPES for FRT localized in the pelvis without distant
metastasis. In cases of distant metastasis, however, we
extended the indications to single-liver or two-liver
metastases, but excluded lung metastasis and other
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Table 4,
Clinicopathclogie Variables and Survival Analysis
Multivariate
Univariate Analysis Analysis .
Relative -

Variable (n) §-Year Survival (%) P Value Risk P Value
Surgical margin

Negative (48) vs. positive (9) 42 vs. 0 0.0012 . 3.38 0.0045
Serum CEA level

<5 (18) vs. »5 (39) 54 vs. 26 0.0287 2,76 0.0257
Range of pain ‘ .

Limited (32) vs. radiating to buttock or thigh (25) 46 vs. 21 0.0431
Tumor size, <5 cm (25) vs, »5 cm (32) 32 vs. 39 0.9115
Level of sacrectomy, middle (32) vs. low (25) 36 vs. 36 0.9345
Bone invasion, negative {45) vs. positive {12) 3515 39 0.8731
Type of Inilial operation :

Abdominoperineal (29) vs. low anterlor (28) 30 vs, 42 0.3213
Lateral node metastasis

Negative (44) vs. positive (13) 42 vs, 34 0.9661

CEA = carcinoembryonic antigen.

100% |

Negative surgical margin n=48

S0% 1
Posltive surgical margin n=9

P=0.00778

] I [ 1 1

12 24 " @6 48 0
months

Figure 3. Disease-specific survival curve, The difference .

between the two groups was sighificant (P < 0.00778).

extrapelvic diseases. Contraindications included un-
resectable locally recurrent tumors growing into the
sciatic notch, encasing the external iliac vessels, ex-
tending to the sacral promontory, or having leg
edema from lymphatic and/or venous obstruction.

If prevention of pelvic infection is maintained,
TPES can be a more acceptable and stable procedure
for the treatment of LRT. Important factors in using
TREP are prevention of bacterial contamination and
complete hemostasis, Although omentoplasty into the
pelvic cavity should be performed in all patients who
have sufficient omentum, it was performed in only 60

percent of our patients in the latter period. Mannaerts:

et al. reported favorable results from using methods
of filling dead space such as the musculocutaneous
flap. They suggest that if omentoplasty cannot be per-
formed, the musculocutaneous flap or the Vicryl mesh
'should be aggressively used.!! We constructed ileal
conduit in all patients. lleoileostomy, after ileal con-
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duit is constructed, should be lifted up above the pel-
vic brim and fixed to the mesentery so that it will not
fall in the pelvis. This procedure is invariably required
to prevent anastomotic leakage caused by pelvic sep-
sis, especially after radiotherapy.

Since we adopted the policy of preserving the bi-
lateral 52 sacral nerves, serious complications such as
walking disorder and spinal fluid leak have not oc-
curred. In an outpatient clinical setting, we inter-
viewed all 12 patients without re-recurrence who sur-
vived more than three years about their QOL.
Although a decline in QOL caused by the double sto-
mas is inevitable, they were able to return to work
with satisfaction.’”

Several factors, such as type of initial surgery, tu-
mor size, and presence of severe symptoms, have
been regarded as significant prognostic indicators, al-
though a consensus on this has not been reached. It
hag previously been shown that in surgical treatment
of primary rectal cancer, surgery-related factors and
biologic factors are crucial.’® The surgeon's technical
skills and attitude may have more influence on im-
portant factors, including surgical margin status and
complications, in LRT surgery than in ptimary rectal
cancer surgery. Extended surgeries such as TPES
should thus be undertaken in specialized centers that
have an experienced complex-treatment team.

Suzuki et al. have established the degree of fixation
to surrounding structures according to surgical and
pathologic findings and have proposed their own
staging method.® A staging system should be deter-
mined according to the degree of fixation and/or
other prognostic factors so that treatment modalities
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for LRT, especially surgical treatment, are given their
appropriate place.

TPES has not been widely employed. However,
with strict patient selection, TPES can be a feasible
radical approach for FRT. Careful performance of
TPES along with the proper steps to decrease blood
loss from IVP should achieve favorable results. TPES
can thus be included in the group of techniques that
are stable and have fewer complications.
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Invited Commentary

To the Editor—Despite improvements in adjuvant
therapy regimens and the virtaally universal adoption
of total mesorectal excision (TME) for surgical resec-
tion of middle and lower third rectal cancers, pelvic
recurrence of rectal cancer remains a challenging
clinical problem. Many of these patients have truly
isolated locoregional recurrence and die with poorly
controlled ‘pelvic pain. External beam radiotherapy
(EBRT) provides transient palliation but does not offer
the hope of long-term survival.! Surgical resection of
recurrent rectal cancer, particularly with involvement
of the sacrum, is a formidable undertaking but offers
three-year survival as high as 40 percentand five-year
survival of 15 percent to 30 percent.®

Dr. Moriya and colleagues have presented a series
of 57 patients who underwent total pelvic exentera-
tion—distal sacrectomy (TPES), also known as ab-
dominosacral resection (ASR), for resection of fixed
pelvic recurrence of rectal cancer, In their total series
of 163 patients with recurrent rectal cancet, 51 pa-
tients (31 percent) had disease amenable to resection
by abdominoperineal resection, 38 (23 percent) by
total pelvic exenteration, and 55 (34 percent) by
TPES; 19 patients (12 percent} had unresectable re-
currence. It is important to note that fully one-third of
the patients with pelvic recurrence of rectal cancer
required TPES to achieve complete resection.

Multiple studies have shown that the most impor-
tant prognostic factor in patients with recurrent rectal
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cancer is the ability to achieve complete resection.
The authors report an admirable RO resection rate of
84 percent, with an overall mortality of 5.3 percent (3
of 57 patients). Median follow-up for survivors was 42
months. Disease-specific survival for the patients who
had RO resection was 62 percent at three years and 42
percent at five years; this is an excetlent result in this
challenging group of patients, The most frequent
complications were wound dehiscence (51 percent)
and pelvic sepsis (39 percent). A multivariate analysis
confirmed the presence of a negative surgical margin
and CEA level <5 ng/ml as significant prognostic fac-
tors. '

It is of intérest in this series that only two patients
(3.5 percent) had radiation for their primary rectal
cancer, and less than one-half of the patients (23 pa-
tients, or 40.4 percent) had radiation before resection
of their local recurrence. This represents a significant
variance from American series. In most Western coun-
tries, radiation has become standard for adjuvant
treatment of high-stage (Stage III or IV) primary rectal
cancer. In our own experience, almost all patients
with recurrent rectal cancer have received adjuvant
radiation as part of their treatment for primary rectal
cancer; of those patients who did not receive adjuvant
radiation for the primary tumor, all without exception
.had radiation once recurrence was documented.

This highlights the issue regarding the most appro-
priate primary treatment for prevention of recurrence
of rectal cancer. The adoption of total mesorectal ex-
" cision (TME), championed by Heald et al.,® has revo-
lutionized the surgical management of primary rectal
cancer. This remarkable surgical achievement, which
is a simple refinement of a very old technique, has
greatly altered the oncologic landscape and permitted
high local control rates with surgery alone. However,
these results can be complemented by radiation, as
underscored by the Dutch stud*;.r.G The combination of
excellent surgical contro} through RO resection by the
TME technique coupled with appropriate adjuvant ra-
diation and chemotherapy in high-risk patients can
greatly enhance the outcome in rectal cancer treat-
ment, and diminish the need for retrieval surgery.

These comments notwithstanding, the technique
reported here by Dr. Moriya and colleagues comple-
ments many other series and highlights the need to
maintain techniques for control of local recurrence
when it does occur, In our own series of patients with
pelvic recurrence of rectal cancer, the majority had
previously received adjuvant radiation. All had been
resected by experienced surgeons, and many came to
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us to undergo “salvage” surgery after previous at-
tempts had failed. In this challenging group of pa-
tients, we were able to achieve wide-field abdomino-
sacral resection with no remaining disease in
approximately 85 percent of patients, with five-year
overall survival of 30 percent. These results are ob-
tained at a cost, however; overall mortality in our se-
ries was 6 percent, and overall morbidity was sub-
stantial (in keeping with all other series, including the
present report). Our ultimate goal should be the elimi-
nation of local recurrence of rectal cancer, so that

. aggressive resection techniques become unnecessary.
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The Authors Reply .

To the Editor—We are grateful for Professor Wane-
bo's and Dr. Varker’s various thoughtful comments on
our study. We read the Wanebo and Marcove article
of 1981,-and experienced our first case of total pelvic
exenteration—distal sacrectomy (TPES) in 1983. As of
March 2004, we have performed TPES in 74 cases.
One of the factors that complicate this surgery is the
dense scar made after radiotherapy or D3 dissection
including lateral node dissection. As accurately com-
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mented, in cases that undergo surgery after radio-
therapy (previously itradiated cases), the appropriate
dissection layer is distorted by the scar tissue, and
thus the surgery tends to become excessively inva-
sive. Radiotherapy has been used in less than one-half
of our cases, but in Western countries, almost all of
the cases are previously irradiated individuals. In this
régard, our series is weighted in favor of surgery. In
addition, Japanese patients have lower rates of obe-
sity, atherosclerosis, and cardiovaseular diseases that
predispose toward complications, and we believe
these factors have enabled us in obtaining a good
learning curve. Also, when extended surgery is per-
formed as the initial surgery, there is a chance of en-
countering greater difficulty in dissection than after
radiotherapy, because of the postoperative scarring.
Such cases cause Japanese surgeons considerably
more stress than do itradiated cases. The difference in
therapy for primary rectal cancer between Western

MORIYA ET AL

Dis Colon Rectum, December 2004

countries and Japan (total mesorectal excision + ra-
diotherapy vs. nerve-sparing surgery with D3) influ-
ences the relative difficulty of surgery for locally re-
current cancer. Probably this is the age of surgical

" conservatism, but we believe it is necessary to stress

that some cases can be expected to be cured only by
TPES. Although TPES has become a standard surgical
technique, it is 2 mode of therapy that must be per-
formed on the basis of strict patient selection, If pos-
sible, we wish to develop a less invasive surgical pro-
cedure that takes the place of TPES, by use of
adjuvant therapies such as intraoperative radio-
therapy and new antitumor drugs.

Yoshihiro Moriya, M.D.
Takayuki Akasu, M.D.

Shin Pujita, M.D.

Seiichirou Yamamoto, M.D.
Tokyo, japarn
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ABSTRACT

Background/Aims: Colorectal mucinous carcino-
mas are considered to have a worse prognosis than
typical adenocarcinomas. To evaluate the prognostic
relavance of a series of clinical and pathological vari-
ables, patients with colorectal mucinous carcinomas
were studied retrospectively.

Methodology: Ninety-eight patients who under-
went surgery for colorectal mucinous carcinomas
‘were included in this study. We firstly examined
whether signet-ring cell carcinomas exhibited worse
prognosis than the other mucinous ecarcinomas.
Prognostic factors were then analyzed by both uni-
variate and multivariate analysis for 70 patients who
underwent complete resection. '
Results: The overall five-year survival rate was 44%.

Amount of signet-ring cells was a non-significant
indicator of poor prognosis. For the cases whose can-
cers were completely resected, four parameters (liver
metastasis, lymph node involvement, vessel nvolve-
ment, spread beyond the bowel wall) were signifi-
cantly related to prognosis on umivariate analysis.
With the multivariate analysis, liver metastasis and
spread heyond the howel wall were independent vari-
ables.

Conclusions: This study reaffirmed the hnportance
of liver metastasis and spread beyond the bowel wall
for prediction of propnosis with colorectal mucinous
carcinomas for cases who undergo complete resec-
tion. In addition, the presence of signet-ring cellsisa
non-significant indicator of a poor prognosis.

INTRODUCTION

Primary colorectal mucinous carcinomas (CMC)
including signet-ring cell carcinomas (SRCC) are gen-
erally thought to exhibit a more aggressive clinical
course and to have a less favorable prognosis as com-
pared with typical colorectal adenocarcinomas (1-8).
However, there are CMC patients who survive for long
petiods without recurrence.

Therefore, prediction of prognosis is important for
deciding whether adjuvant therapy should be given.
The purpose of the present study was to review medi-
cal records and pathological specimens for 98 patients
with CMC and evaluate the prognostic relevance of
clinical and morphological parameters.

METHODOLOGY

Between 1975 and 1990, 1875 patients with pri-
mary colorectal cavcinomas whose tumors invaded
beyond the mucosal layer underwent surgery at the
National Cancer Center Hospital, Tokyo, Japan.
Among them, CMC was identified in 98 cases (5.2%).
Medical records and pathological sections of these
cases with primary CMC were reviewed. Informed
consent was obtained from all patients prier to
surgery. All of the patients were followed for at least 5
years or until death. In line with the 1989 WHO cvite-
ria (7), histological diagnosis of CMC was made when
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more than 50% of the twmor was composed of extra-
cellular mucin. The tumor was defined as SRCC when
more than 50% of the tumor cells were composed of
signet-ring cells, based on examination of ail available
sections {2).

Clinical variables tested included gender, age,
tumor site, gross appearance, twinor size, preoperative
serum carcincembiyonic antigen level, status of liver
metastases and peritoneal dissemination, and macro-
scopic completeness of resection, obtained from the -
medical records. The criteria for grading each clinical
variable are summarized in Table 1. For gross
appearance, the classification defined by Borrimann
for advanced gastric cancers was used (8): polypoid or
fungating {type 1}, excavating {type 2), ulcerated and
infilgrating (type 3) and infiltrating {type 4). The size
of the tumor was determined by measuring the largest
diameter. Cases of cancers considered to have been
completely resected were defined as curative, and
those with vemnants as non-curative. Patients with
liver metastasis, peritoneal dissemination or direct
invasion to other organs were placed in the curative
group when these were completely resected macro-
scopically.

Histological variables evaluated included Dukes’
stage (9) modified by Turnbull ¢ «l. (10), depth of
transmural invasion, lymph node involvement, distant
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TABLE 1 The Gritetia for Grading Each Vaiable

Clinical Variables

Gender : male; female

Age (years) 1 £59; 60=

Site of tumor : eolon; rectum,
(iross appearance type 1;2; 3, 4

Size of tumor {mm) 1549, 50<- £7%; 80<
CEA level (ngfdl) 149,502

Liver metastasis : absent; present

: absent; present
- curative; non-curative

Peritoneal dissemination
Macroscopic completeness
of resection
Morphologic Variables
Dukes stage ‘A B:C;D
Spread beyond the bowel wall : t2; t3; t4
Lymph node involyement :n0; nl; n2; nd
Distant metastasis :m0; ml

Vessel involvement : absent; present
Structure of tumor cells _ : trabecular; scattered

Pattern of growth : expanding; infilirating
Cytological atypia : mild; severe

Percentage volume of 1 €49%; 50%<

signet-ring cells

FIGURE 1 (A) Trabecular type showed marked intraluminal growth, as
oppased to outpouching, producing a pseudocribriform pattern.

(B) Scattereg type was recorded either when cells were single or
arranged in small clusters.

organ metastasis, vascular invasion, tumor structure
(tubular configuration), pattern of growth, cytological
atypia and % volume of signet-ring cells. The patho-
logic sections examined were stained with herma-
toxylin and eosin. Each slide was examined and the
tumors were graded by one pathologist, who was
unaware of the clinical putcome. The eviteria for grad-

ing each morphologic variable are summarized in
Table 1. Spread beyond the howel wall, lymph node
involvement and distant metastasis were all defined
according to TNM clinical classification (11). There
were no carcinomas in sify or tumors within the sub-
mucosa. Trabecular type showed marked intraluminal
growth, as opposed to outpouching, producing a pseu-
dacribriform pattern (Figure 1A). Scattered type was
recorded either when cells were single or arranged in
small clusters (Figure 1B) (12). As suggested by Jass
et al. (13), tumors were defined as expanding or infil-
trating following the morphologic guidelines previous-
ly defined by Ming for gastric carcinomas (14).
Tumors were classified as having mild or severe atyp-
ia according to the grade of cytological atypia of the
tumor cells in infiltrating portions. With mild atypia,
the nucleocytoplasmic ratio was low, but the nuclei
were clongated, crowded and appeared stratified.
Mucus secretion was usually preserved (Figure ZA).
With severe atypia, the nuclei were greatly enlarged,
ovoid or round, hyperchromatic and often contained a
prominent nucleolus. Mitoses were numercus, with
cecasional abnormal mitotic figures. Mucus produe-

. tion appeared absent (Figure 2B).

During the first step, we examined whether SRCC
exhibited a worse prognosis than the other mucinous
carcinomas. The Kaplan-Meigr metheod was used to
obtain overall survival curves (15). Deaths from other
eauses were treated as events at the time of death. Dif-

% g f o
=7 S + 1. S |
FIGURE 2 (&) In mild atypia, the nucleocytoplasmic ratio was low, but
the nuglei were elongated, crowded and appeared steaified. (B) In
severe atypia; the nuclei were greatly enlarged, ovoid or reund,
hyperchromatic and often contained & praminent nucleolus. Mitoses
were numerous, and there might be abnormal mitotic figures.
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FIGURE 3 Comparison of survivals of SRCC and other typical CMC.
There was no statistically significant diflerence between the two.
%SRCs: percentage of signet-ring cells.

ferences were compared using the Jog-rank test. This
method was used for all univariate analyses.

During the second step, univariate and multivari-
ate analyses were conducted to find prognostic factors
for the patients who underwent macroscopically comn-
plete resection. Multivariate analyses were performed
by the Cox regression model (16).

RESULTS
The patients comprised 56 men and 42 women.
The median age was 60 years {range 29 to 90 years).

Factor n 5y swrvival P value

. TABLE _2'_Uh'iu£riale Analysls for the 70 Curative Cases . '

Thirty-three twmors were located in the right colon
{cecum, ascending colon), 10 in the left colon (trans-
verse, descending, sigmoid colon) and 55 in the rectum
or rectosigmoid junction, according to the Interna-
tional Classification of Diseases (17). Six were Dukes’
A cancers; 21 Dukes’ B, 41 Dukes’ C and 30 Dukes’ D.
Curative surgery was performed on 70 {71%) patients.
Overall 5-year srvival was 44%. None of the patients
were suffering from risk factor disease such as ulcera-
tive colitis, Crohn’s disease, familial adenomatous
polyposis or hereditary non-polypotic colon cancer.

SRCC was found in 23 cases. Amount of signet-ring
cells was a non-significant indicator of poor prognosis.
Survival curves with respect to this variable are shown
in Figure 8. None of the SRCC were Dukes’ A; 2 were
Dukes' B, 13 were Dukes’ C and 8 were Dukes’ D.

The results of univariate analyses for the cases
where cancers were completely resected are summa-
rized in Table 2. Prognosis was strongly related to
liver metastasis, lymph node involvement and vessel
involvement. Spread beyond the bowel wall exhibited
significant association with prognosis. On multivaxi-
ate analysis, liver metastasis and spread beyond the
bowel wall were significant variables after adjusting
other prognostic factors (Table 3).

DISCUSSION

In any series of colovectal cancers, mucus produc-
tion will range from trace to a considerable abun-

Factor n_ 5-yr survival P value

Gender e o . Dukesstage . _______ ...
Inale 39 641 . __ ms A . 6 100.0 ns
female 31 81 B 21 71.4 _
Age C - 35 54.1 T
<59 38 60.5 _ns D 8 33.3
60=< 32 62.5 L _Spread beyond bowel wall L
Site of twmor . t2 e 9 889 0.02
colon 29 69.0 ns 3 19 63.3
rectum 4] _66.1 . te 42 85
Gross appearance -~ _ Lymph node involvement _ I
i 1w 88 ns om0 __ 29 75.9 <001
2 . 47_ _ 617 ol 1 _ 60 _ 0 __
8 — 11 455 n2 T ¥ 45 S
4 - 1. bo o om8&_ _ ... 1. 6&7 0
Size of tumor e Distantmetastasis _ _ ____
=49 8 500  ms 0 m0G 62 _ 627 _ns
50< - <79 _ 37 62.2 . ‘ml &8 833 )
g< 1B . 783 ___ _ | Vesselinvolvement . —_
CEA level o absent _ 3B 711 <001
49 . ..82 638  ms _  present ——... 35 _ 457 _
BO< .87 _ 568 ___ _ _ _Structureof tumorcells e
Liver metastasis ~ teabecular 60 667 _ _ ns
absent _.._B4___632 <001 seattered 10 300 _
present . 6 0.0 Pattern of growth =~ o
Peritoneal dissemination — .. expanding 23 __ 739 _ _ ns
absent . _ 68 __ 621 ns infiltrating 47 _ 853 .
present 2 50.0 . Cytological atypia —
mid B
severe

ns: not significant {(p>0.05).
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