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RERE LI BR + fiT R BME PR E R D S HHED#RET OKKBAR)
Morbidity and mortality outcomes of cytoreductive surgery and hyperthermic
intraperitoneal chemotherapy at a single institution in Japan

Summary

Background: Even though, cytoreductive surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC)
are associated with a high morbidity and mortality rates, it has been reported that CRS and HIPEC improved
survival of selected patients with peritoneal carcinomatosis. We aimed to report morbidity and mortality results of
CRS and HIPEC from single institution in Japan.

Methods and Results: Total of 284 procedures of CRS was performed in patients with pseudomyxoma peritonei,
peritoneal carcinomatosis (PC) from colon cancer and gastric cancer between 2007 and 2011 in our institution.
The morbidity rate was 49% of all procedure, and Grade I/II and Grade III/IV complications were 28% and 17%,
respectively. Most frequent complication was surgical site infections including intraabdominal abscess. The
mortality rate was 3.5%, and reoperation was needed in 11% of all procedures. Univariate and multivariate
analysis showed peritoneal carcinomatosis index (PCI) greater than 20 was the only significant factor for
occurrence of postoperative complications (P<0.07). In contrast, HIPEC significantly reduced postoperative
complications ((P<0.05).

Conclusions: The morbidity and mortality rates of our institution are comparable with previous reports that are in
acceptable rates. Optimal patient selection such as patients with PCI less than 20 seems to be of paramount
importance of CRS and HIPEC

ZLHIZ

REREFBIE L. TERITEDORBIKBLEZ SN . BRNFHICEZEELNMTONT | FRIFBHTEFRT
& > 1= » Sugarbaker[1] & 1995 £ [Z f& I& ] BR [T & 5 cytoreductive surgery(CRS) & fff fh ;B v £ F & &
hyperthermic intraperitoneal chemotherapy (HIPEC) AIRIEIBIEDABEBELTHEICHNETHEHEL. L1
L. ZOARFEAGOARENTESEEVRTERE - SHEFZET RN ERSN TS, KA TIEHI
D EIERRBER DA OHEICE Y DIEA LM o=, COTR TIINPOENERIBE AR EEIEDIEE
BiE b 4—(E R &R - EREMNSRE -t ERER) TREShZERNOMEZEEHETHEL .

BELAR

20074 M B201 1 EDREIZREIE VIR + i RS RE N L 2B AN Tz, BE (Table 1) ZXRELT=, 2364
DEFIZ, 284[E DCRSHY T O Tz, 205 N DIE IR AL REE. 2000 XIZEEIEEE. 16610 BERERS
BIzxL. #hEh 236ME), 32[E, 16[EODCRSHAITHEHN=,

B ZB78%1(31%)Z 17245l (69%) T o1z, F&RILS7 £13F Q3F M o88F)THol=,
Cytoreductive surgery (CRS)

2CRSIFRILAMF—LTITEDODN, TRXTOFMIIMBERRENTNESL LTz, BREENSIEIC
W= ERYIECRIE. £EEEK1LI0EOEEERNE SRS ZTVERRNOREEZRELZ, TOR. I8
f&  CHE5E 1= &8 DPeritoneal carcinomatosis index (PCI) ZRIEBAIIZE H LT=[2]. CRS TlXiBiEZH I 5l
HIEEXUBRT 3-8 - KG-NE-F5- 8- BE - /NEE S UKL, BABETIEIRE-/ME-#EIRE
THEEE-E)VVE - EGEEEE- B IRIE R - FTEEESFE A RAYIBRU -, B E% [Lcompleteness of
cytoreduction (CC) score TERHLT[2], CC-0 (XITZEVIBRTEKERGL. CC-1 [LEEREEDILFE2.5mmLL
T. CC2 ITEREEBFE25mmM525cmE T, CC-3ITERBERBZE25cmL ETHD,
Hyperthermic intraperitoneal chemotherapy (HIPEC)

CRSE#ICHEEAZEEEIEKILI0BEIDOIRER R KRS Z/TU, CRSHIZIEERNICE LI HRE KW
FELT=, HIPECIZRERERIZALDB A BFH L. FiASAHFI (MMC 20mg, CDDP 100mg)ZRhnL . k41 fEIRME]
BRICER T - B CHE BKEMEBL. BBEROREN42-43°CIZHILSICRE-BREDREZRAEH L -,

HIPEC# [ZERENZILOA B TIOE RS MBI LT-, HIPECIXHiTRID £ BIRETRBH - EEL S HHEHTE
15 - K EH Ml (4.5LLL E) TIXITEHhiEhot=,
Data and Statistical analysis

T—A D 7K StatMate IV for Windows (Atms, Tokyo, Japan). ANOVATI{T4 o7z,
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AN EBEHRE

R

EHDFEMILTable 11TRLz, BEEEOTHERTBEICEEAREIE - KBREIVBENS12(P<0.01),

5 PCIIE 20 £13 T, BIEGRIEE 22 =12, KIBE 12 £11, BIREE 10 £10TH 7=, BERIET
FED Y PCLIFBE KBEBELVEEIZENo1=(P<0.0]), FHFHTHIRE 288 £96 X TR TE(TAH, -
foo FHHMEIE24 £2.1 L THoM BEGKERECEIERICZZHo1=2(P<0.0]),

284@0)CRS D35 64% [FCC-0 FI=XCC-1DIRAETH o1, ED36%ITEABEC-2FE[ECC-3 TH-
T=o A E LR B AIZE AL HIPEC [£64% DEFIEITSNT=,
éﬁfﬁ-fﬁfﬁ?ﬁt

T8 & HHAE A 3 (549% (139/284) TdH 7= (Table 1) Common Terminology Criteria for Adverse Events|Zd&
N IE 80 cases (28%) [ Grade I/I1 T49 cases (17%) [ III/IV T o1z, Grade N/ IVD A HHE(X . BEET38%T.
mOFEEIYEMERZERLEZA, BEET M o1z, Eﬁ%%L\Aﬁrliﬂﬁﬂ’”Wﬂ&%f%% (64/139) [ZHDN
Tz (Table 2) B -/NFZEF. IEAL VR #EELRL, RIEESE. BR. iiREMEENALNT-, Grade IIDE
RIS MNEET. BERENEE. 8T 2. i mTHot-, HiE30BURDIETILI0 (3.5%)FTHo1-.

FEERDITRIL, BEIEARERIE 3.8% (9/236) . KIHE 3% (1/32) . BFE0% TH 7= (Table 1),

R L. EEF L - Hill-BIE -DICTH T, EAREPLHRICLSKILE - ZEZF A TR T HH1HH
iz, HEBEFMIE11% (32280 TSNz, fiREmMEISERAGIDFEEAENBEFATSNI=(Table 2),
2 EHHH#R Learning Curve

ISHEERTH T abn - 142B EE B D 142BI D CRSE D B HHE L. TNE49% (69/142), 47% (67/142)
THolz. Bl Dgrade V11, grade II/1V,grade V D& HHEIL 27% (38/142), 18% (26/142) , 3.5% (5/142) T, & H
(& 27% (39/142), 16% (23/142) , 3.5% (5/142) & E [T o 1=,

Tk A HHEICEET SBERETF Risk Factors Associated with Postoperative Complications

HZEEMMCIE. PCI20LL L - FHATERSEM U L - HilnE2 SLU L IR & HEEZRECTEELRFTH-
Tz HIPEC& iR & HHE RIE R ZBBFZR A UVDIENY ., HIPECE T >T=HITIE MR & HEN B EICEL -1,

FER- MR - 2B - CCRROAT (L& HHE F A R EBHR M E D oF=(Table 3),

% =274 (logistic regression model) TIZPCI 20 LL_EASHE— D & HHERERF T, PCI20LL T LU2 8Z DY)
RIDEH 5T, HIPEC [T EHIEL R SGEWERLEFTHo=(Table 4)

B

MEIERIEIIRZENEERICEEESTIRETHAH LT HEZDEIC, BENZIERENEEE DO YIRS
BN L2 AT HAS OB - BEMARI RSN, BEAMKEICHT A ORAEDSFEERTERL
73% [ZERESNT[3], Tz KGR -BREOSELEFTRIL45% [4] . 27% [SIERESN TS, COFHLLVAE
EOREAIHREHENSITHS,

Chua 5[ [6] tH 5 Dhigh volume center DT & & HHE (X 12% M 552% TH>f-EL TS, EXIFAARTEHRD
SUMEGIEZEFHRLTOED, A GHERAERIZ49%., grade [I/IV/VDEBHIERER0% THoT1-, BED
EBIRED, BEOGBIKROFRINIEFREHEERLL. COAHERERIRETEIHEELER
LD, XLEE DS VA GHE S F BB G Zsurgical site infection T, [ERERNRE L BTG HHIED46% Z 5
T, BEREEIEIFL—o0EFENEEHOCT TR ML, BENBEEDRRTEEDEYLFLF—
T (81%, 52/64),CT/ BEEH AR TICERIFL F—2 A\ T b =(13%, 8/64) , £f=. BFMHTRLF—UM
FrA N T=(6%, 4/64), CRSHHIPECH DT SBT3 (£ 30Hk £0.9% M 55.8% M EEN TLVB[6], BERHITIE,
3.5% T, SEREIEHEE A £ - BUJE - fi7# i - BFiR ©DICTH > 1=,

BEMEN%ITEOA. BREHOBRIIBEAL - /NEFA -BEF2-iiRHBITH 1=,

BFEHOURIT7IE—IEPCI20LL L - FiTEERESERM U L -fihHmE2 5L ETHoT=, SEEMEMA T
PCI>201EME— DI LI=BHHED ) RTT7UR2—TH o1z, Chua 51& [7] £ LB AIEIE IR - /MED & G
M AHHE T BIEF ThHo1=ELTULVD, Saxena I [8] ASA3LLE - F1HTREERE10 BRI LI L Algrade IV/VD &
HHEIZBERL TV =EL TS,

COHETEKZEVD (X, HIPECHA S FHERE DRI T7I8—|THbEMN =L THB, BHIZAETIE
A ULVAS, HIPECIXCC-2,-341 - fiT s K= H mnffll - ik 7 — 2 D EBULVHIOE BHIRREFR BRAIZITAbnEh -1 F=8
ML,

Elias [3] Glehen 5% [9] CRS+ HIPEC# D& fHERERIIEHRMENKEVLD T, EFETEMROVDS Y
A—~EHLBBRLEITAIERSENELTINS, &5IZ, learning curve HEEZETHY [10, 11].. $9130-1400DER
KEBEEDIFAMEEZR/NRIZTESLLTLNS (10, 11], L DAL TIE., AFHERERTRTE 1420 &
#Hl42plTcENAHLNEI Tz, LML, TEUIBREERTHITIES5% (78/141) THoT=hS, BETIE77%
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Table 1: 83 D& =K F Characteristics of the Patients with Peritoneal Carcinomatosis

Diagnosis Preudonyxoma pexitons: Colon cancer Gastzie cangey &l
Ho of patients 205 24 14 250
Ho of operations 236 32 1% 284
Gender (Male { Female) 617144 12E178 sEuH TBIVI2
Age 58+ 13 (2R-88) 54214 (23-78) 48 # 13 (30.88) 574 13 (25-88)
P score 22+ 12(0-3%) 1211 (0-39) 10 10(0-303 20 % 13(0-3%)
Operating tiwe (ubmates) 292 2 100(30-335) 257 & 71 {95-413) 275 £ 67 (182-384) 288 2 94 (30-535)
Bilood loss (L} 25 22(0511) 1442 12(04.85) 19%12{0.54.5) 242210511
CCO,1$CCa 3 1471898261 38%) 51T IMNI22% 1175(89%4315%) 1851101 (84264369
HIPEC Yes {Neo WL I9S (60567 40%) 2715 (84%/16%) I3 B1%I199 181 7103 (84% 4 36%4)
Complications 118 (50% 12438%) Q{5659 139 (4995
Hone 118 (5009 20 (68%6) 7 (4445 143 (51%
Grade LIIE T3 S(lew 39 80 €28%)
Grade HEF IV 3216 %3 6{19%) 8 (38 49 (179
Grade ¥ 9 {3.8%) 1 (3% ] 10{3.5%)

Table 2 : & f#H4E - 3£ = Morbidity and Mortality after Cytoreductive Surgery

Grade 1]l Grade HIZIV  Grade ¥ AL Raoperxation
SS8I, miw:bdtmunal absoss 32 : 12 &4 4
Gastm o intestinal pexfazatm e IR s 11
‘Postoperam» e 2 3 ‘ e 4 2
Anastomotic leakage 3 6 3 12 Fe
Usinary distusbance T 1 10
Intestinal fistals 5 3 1 9 2
Postaperative blaeding b 2 E: 8
kSepsi& 3 3
DIC 1 1 2
Reipmdcny distress 1 ) 1
Dzap}txagmam hewia 1 1 1
Total : 30 49 1 139 32

S31: swagleal site infections

Table 3: &) R VA F(HE=FEHT)
Univariate Analysis of Variables Associated with
Postoperative Complications

Table 4 : B HHEY R T 705 —(S EE/HEN)

Multivariate analysis of risk factors for postoperative

Nariables mplizations no complivations I3
Gender ) O ! 047
O Male 44 L A2

Fernle 92 08 - !
e R ; I .
> S 28 B -3 .
Es R - - 43 ;
Diaznosis B 239

Mﬁamymmymtamx 115 121
. Coloncancer I I .

Gastrie canzey ; 2 R o
B . - . . <0008
B . S 94

%20 8 51
Opexation tims (hr) e %00

<3 . : I~ T .- W
- B . 57 )
Bloodloss(ly N S .12 |

23 , 8 i3 '

=25 88 35
Ccampiefemﬁs ofcy’tvredﬂctmn R ) 313

e ~ B ioz

35 e B )
. S - =0.001

2 oo 1os

) ; 33

complication
Variable Hazad Ratic 95% 1 Pyalue
PCI 283 1.46.549 <081
Operation time 1.79 097329 000
Blood loss 1469 0.94.305 008
HIPEC 0.34 0.16-0.69 <0.01

Table 5 : tH 5 Dhigh vlume center D & HHE F 4 F
Multivariate analysis of risk factors for postoperative
complication

zeport | Cme |oompliodion | Guada §

Yoosed | 2018 | 441 ¥ 1,606

Ll 2018 [} 4005 4400556
Sserns U191 1A 4%, 3%
Vas | 2009 | &0 a5 i3
Lhes 2008 | 106 4% 57
Chioppa | 2008 | 23 45% [

Eks 2008 | 105 &85 7605
De Soaone | 2008 42 3% o
o 20ds 56 4% 4%
Smeenk | 2006 | 10 454 ]

Sugarbakes | 2008 2% 2. 705%




DS ETRHE G HHE

(108/141) [ZBEL TLV= (P<0.05), BRI VWS EUIRENFEIC LN -=2&F, ABRETE
HEEORMABE LELI-TTEEENH S, Tz, AT B LYPCITEHLHOEBHRVEXLZEENEL T2
YIRREAMEN ST B 55, SO, BEITATH CEEMOMBOES ICLYSE LR TELRN 6%
ZHUIBRLI-1=0. AHEENMET LA >T=DMELNELY,

FL&oH

CRSHHIPEC O it & BHE F 4 Z 02 FE =2 (Lhigh volume centerD G EE LMoz, TDEITE
EYRRCEE+T BB VRN EELLEND, COBREMABRDFERENREEZDE. CORBEER
MTHEHEZE T TIVMEEMITREELEZONS, LML, COFEEFTEVLEULARIER. high
volume center C+ N7 EERIZEREZERL. HODEWHAEF—L (FEE- L2 EELEE- FHTEFEM-IC
UfXG"y7‘ﬁ@@'ﬁ%‘]%'%*ﬂ@ﬁ@‘%%ﬁﬁm' MEHEN) 8B L= COREBEFEEITEhRETNIER
% d:L\O

Xk
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Background: The present study is to clarify the recurrent disease after complete cytoreduction for the peritoneal
metastasis (PM) from the appendiceal mucinous carcinoma (AMC).

Methods: A total of 305 ptients with PM from AMC underwent complete cytoreduction cytoreductive combined
with perioperative chemotherapy.

Results: Seventy-five (25.4%) patients developed documented recurrence, and median TTP was 17.0 months. The
5- year overall survival rates were 80%. The 5-year progression- free survival was 57%. By the multivariate
analysis, histological type of mucinous carcinoma peritonei-high grade (MCP-H), preoperative serum CEA level of
>=10ng/ml, PCI >=10 and the residual mucinous materials on the small bowel mesentery were statistically
significantly associated with a reduced progression-free survival. Thirty-seven patients had localized intra-
abdominal recurrence, and 31 patients had diffuse peritoneal recurrence. Six patients had intra-pleural recurrence.
Patients underwent complete cytoreduction for the localized recurrence survived significantly longer than those
with residual disease

Conclusion: This study showed that a second attempt at cytoreduction in patients with recurrence is of benefit.
Prolonged survival was achieved with second CRS in patients with local intra-abdominal recurrence.

IZL®IC

appendiceal mucinous carcinoma (AMC) [Z&IEIE & HL K IE D IRZE AR L Cytoreductive surgery (CRS)&
hyperthermic intraperitoneal chemotherapy (HIPECT#% 1), COABRICKYEFEIEREMICHEINTA.
BREOTEUIBREDOEHRIIQOLEETIEAIEMY T St EBMABRNTEONZTNIEIELTT 12,
é@ﬁﬁﬁd) HBIZAMCH R DEEAMNREST S VIRREZ OBERORH - BRI - EEEZDOSTTHS,

BERE

#H# % *low-grade mucinous carcinoma peritonei (MCP-L)&high-grade mucinous carcinoma peritonei (MCP-H)
[ZHFTRRELTZ,

CRS# D& 5% &S £ [Lcompleteness of cytoreduction (CCR)RAT7 THoh L. TEEVIBRILCCR-0 F7=[LCCR-
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B LB E N Th =54 101Z F R ELT=, 5414519305 Bl IZSE L VIR AN TS M T =,
firaiT {b % L Perioperative Chemotherapy
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Ly, EEXM 95%. aP<0.052 "I EFEREEL-,

72




IS ETREE - FREHA

&
BEERRAF

CCR-0 or CCR-1 HIBRMTEHOMNT305HIDS5E . HlIE TR S HHET. 26lIEMDKRETRLE LIz, EHKEIC
KHEAIIBEMERZ I -RAEMIFITHT-, CNS10HIIEIH NS DERBHMASERIMNL. 5EH29561%
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Table 1:fEIRELEET 2 VIIRZ OB FH Recurrence and clinicopahologic parameters in 295 patients, except
for 8 deaths from postoperative complications and 2 deaths due to other diseases.

Pyumeten  Horecunence  Recurvence Preaperative senaa CAL9-2 level

= VO CAl9-9nomy 148 25(14.6%)  E2=121
MCP-H g2 (3% Pl elevated CAL! 69 55(44.4%)  P=0001
c “’*‘};ZW‘ : z&mﬁa nzew Fesidoal noacin on saaall bowsl
- s Gl oty R . .
i‘?gﬁ é T3 WZeH Eaa 3‘10?%&* 17 54 (éﬁ A%y Xe=22
COR) ] 2505 24 Positive 43 22(33.8%) JORS
Lyomph wods ratastasis Chemotherapy prior to ovtors
a2 N LEah we Hone 118 35(228%)  X2=11
Hyprrteome sagasionaald Done 102 40 (28.2%) NS
motdose 4 H{MTH  H2ebAS Early postoperative intraperite
dovw 1, GEa Paon Home 189 60(24.1%)  X2=15
?ﬁ?gfg ey 1su23% wDons 2} 15 (32 6%) XS
iio1e 4% 23031 1% P01
FOE XS 43 243589
Flloell 23 FE KA
FPreoparative seora CEA level
CEReld 133 2a{is i 3 LK
_CRassll &8 ST 5% Peiol

Table 2 : BEFEFHBE B FEIZEE4 S EF Risk factors for progression-free survival and overall survival for
305 patients after complete cytoreduction

Univaniate analysis Multivariate analysis
Becarpenwee free survial B vahe HE 95% Cl P ealue
HIPEC: not done vs done 0.01% 1.552 (.393.1.056 N3
Histologie type: MCOP-H v MCP.L =01.001 1.8592 1.892.3.093 004
Praopexative CEA sevom level =»10ngind vs <% nziml =0.001 2.502 1.410-4 443 0002
Preoperative CA19-9 serom level: elevated vs noxmal =0.001 1.638 0.922.2903 Hs
PCL =210 vs =< <0001 2174 1.080.4 329 Doz7
Preoperative chemotherapy: dove vs not done 0041 1.158 0.708-1.893 N8
Residual wucin on siall bowel: existed vs nons .00z 2024 1031-3912 0.041
CCR seare; CCR-1 v CORD 0.005 1.108 04721715 HS

Table 3 : B FEERI Patterns of treatment failure in 33 patinets who underwent complete cytoreduction
at second CRS

Pelvie region
Treatwant fuilme site Mo of patients recto-vesival pouch 12
Perigastric region vaginal sturag 2
Sonteirior vestibulun of orental bursa (posterior wall of gastric antrure 8 rectal stump i
lesser curvatus of stowmach and lower surface of 1ot livey & urinary bladder 3
gmatair cmrvature of stmach ! Retriperitoneal region
splenic capeule 1 ;
2l . 3 Ge{mtaa fat ' 7
Sbdormial wall parimeteral region 8
wound 14 Savall bowel region
Teft abdoreing-rectal auscle 3 Treits ligaraent 4
vight shdomino-rectid ruscle 2 jejurona and ilewra 10
Ineuinal gesi 3 .
i;?;:m g Large bowel region
ot diap} é rectura oy sigranid colon 2
right disphraga 2 yight pazacolic gutter 3
left paracolic gutter 9
Storea site 4
Pleurs 3
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FIG1: 245 GFRLBERERFE Time to progression and overall survival and of 305 patients after initial
cytoreductive surgery, and perioperative intraperitoneal chemotherapy for peritoneal metastasis from appendiceal
mucinous carcinoma with peritoneal metastasis
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FIG2 - BHRBYIBRBODETFZER Survival curves after second CRS for the 47 patients with documented
recurrence according to the CCR score. Patients underwent complete cytoreduction (CCR-0 or CCR-1) survived
significantly longer than those with residual disease (CCR-2 or CCRS-3). (P=0.0012, X2=9.42)
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Chemotherapy for pseudomyxoma peritonei

Summary
Background: A treatment option for patients with appendieal mucinous carcinoma with peritoneal metastasis
(AMC-PM) is cytoreductive surgery and intraoperative intraperitoneal chemotherapy. Also these patients are
treated with systemic chemotherapy using oxaliplatin and 5-fluoyracil (FOLFOX), capecitabin+OHP (XELOX),
Irrinotecan +5-FU (FOLFIRI) or S1+a. The present study was studied the effects of systemic chemotherapy for
patients with AMC-PM.
Methods: In April of 2007 a prospective study was initiated to treat patinets with AMC-PM. All patients were
evaluated the effects of chemotherapy by CT, intraoperative and histopathologic assessment.
Results: 173 consecutive patients were available for eveluation. In the clinical and CT evaluation 13 (6.3%) and 6
(2.9%), respectively, had partial response and complete response after chemotherapy. By histopathologic
evaluation, 8 (3.8%) had a partial response and 16 patients a complete response (7.7%). Histologic complete
response was found in 30% (5/15) on capecitabint/-(a), 11.8% on FOLFOX +/- (a), 5% (1/20) on FOLFIRI+/- (a),
5.4% (6/112) on S1+/- (a).
Conclusions: In patients with AMC-PM, Clinical and CT assessment of response to neoadjuvant
chemotherapyseldom provided useful data, and the effects after chemotherapy was evaluated as no response due
to the residual mucinous material which usually occupies in almost all the tumor mass. The response should be
evaluated by histology. Among 4 types of chemotherapies, capecitabint/-(a), and FOLFOX +/- (a) showed
higher response rate than FOLFIRI +/- () or S1+/- (o).
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WrEtf=ffl Histologic finding of Ef-1on a
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%528 % (Appendiceal mucinous adenocarcinoma
with signet ring cell components)
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