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Effect of Extended Surgical Resection on Long-term Survival

of Appendix-derived Pseudomyxoma Peritonei

AN Lu-biao, XIA Ao, SHI Guan-jun, MA Rui-qing, JIN Xiao-jun, WANG Bing,
FAN Xi-wen, XU Hong-bin

(Aerospace Central Hospital, Beijing 100049, China)

Abstract: [Objective ] To investigate the effect of extended surgical resection on prognosis of ap-
pendix-derived pseudomyxoma peritonei(PMP). [ Methods | The clinical data of patients with unre-
sectable appendix-derived PMP who received cytoreductive surgery (CRS) but only achieved pal-
liative tumor reduction were retrospectively analyzed. Propensity score matching(PSM) was used to
balance the selection bias. [Results] A total of 567 patients received incomplete CRS were in-
cluded in the study, and 153 pairs were well matched after PSM. After matching, there were no
significant differences in 5-year and 10-year overall survival(OS) rates between CC-2(residual tu-
mor diameter 2.5 mm~2.5 ¢m) patients and CC-3 (residual tumor diameter > 2.5 ¢m) patients, re-
spectively (33% vs. 39% and 18% vs 30%; P=0.829). There was also no significant difference in
10-year OS calculated from the date when PMP diagnosed between CC-2 and CC-3 patients(32%
vs 44% , P=0.292). Multivariate analysis showed that the year when CRS performed (OR=2.1, P<
0.001), pathological type (OR =1.57, P =0.004) and receiving hyperthermic intraperitoneal
chemotherapy(HIPEC)(OR=2.01, P=0.002) were the independent factors influencing the prognosis
of patients. [ Conclusion] Extended debulking surgery does not seem to prolong the overall survival
of patients with unresectable tumors. For these patients, HIPEC may be useful in selected cases.
Subject words: pseudomyxoma peritonei; palliative surgery; maximal tumor debulking surgery;
CC-2/CC-3
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ARG RSB b, JFAE BT A 1 B Y RE S 3158
Eo R I B B S e B AN 77BN = D I Y
W f e T R 2 I B IR T RIB YT, 2 10%
~33%, %52 3 B8 T AR E 10 4EA A 3R AL
H 0~23%'*°", H il B0 1) TR 52 a5 DL TR
LYo ek O BT TE e e o H TR 2 R L I I R
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B P U [ P e Ay, R T Y B R T N
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At K Hos BRI G VO B [ R B PMP iR
ST AR BRARE A 200 20 B A2 R
BT . REEURF e wt | R ffeg o ok, 2k 2=
TH:Z CCRS Wbl , WAERATANS Y KF
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1 #ABETE

1.1 —Hw&ER

[ 0 A AU R s B e 86 AR R o S e K O
J# R 2008 4F 1 A & 2019 4 12 A WA Y7 B9 BT A
PMP & (n=1 008) . HEBRFRE « (1) 4232 Bl Ui W 24
IRYT R 1Y B E (n=T73) 5 () 2 MR TR
fifE AR (n=38) B 4% 32 “FF K " F- R (n=14) ; (3)PMP
T RS (n=69)

PMP & LR #4325 02 5 T PSOGI % % 2016
AR RS WA A 43 25 04 5 2L ER R 6 B 2R K
HEATEB R A 814 15 R & A PMP A8 35 42 52 i
I8 20 BfL 98 K R (cytoreductive surgery,CRS) A7, H:
HF 567 il 3 R B 1k B 58 4 V) BR AU 52 1l 18808
FAR.
1.2 BITRRE

JIT A R AR R RLAT 1 IR S i R 5 A A
JiE 3G 9 CT ., I ¥ i 98 Bk 25 40 46 (CEA LCA125 .
CA19-9) BBt .45l O e vEAN .

WAL 2 R AT B R FRIGYTY, A YIRA
HEIE I T A DR I, DA R 5 RS MR,
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Xof W AT 38 O3 B A, TR AT B[] el

& ¥4 (peritoneal cancer index, PCI), {1 4 ic 5% I & 172
far REBEN4 )l Sugarbaker 282 HE H 0 HE 1) B K
A ME A VTR 19 T AR B3 2 n] BRI i A7 74 PR ] D
Jifrgg 510 PR A T 8 40 VP AL AT BB R 19 0 Kk
iE & A KBS DA R BT U

7E CRS 455 A ALE B g 2 /i, 088 5 A i
ik Lo — etk B0 2 £ 0 75 o 47 2 A 2K HIPEC 697
PR 22 3% F C(mitomycin C,MMC)30 mg//lil
1 80~90 mg, ¥ 7 kAR FRER K . I PR B LR E IR
JEE R E , —RAE 3 000~6 000 mlL, 9§ ¥ 2 Ji 42 1]
£ 800~1 000 mI/min, AJKA FR B2 il 7E 43.5 °C,
KA CHREEE I 41 CUL L IR BNA YT IR S T

RIS AT RFZE 60 min.
1.3 BEREN

J A B E ARG HT S A8 3~6 A HBEVT—k, Bl
ViINZ R E A 1k B e 552 5 00 e A 5 5 CT
i3 fi 988 B 7 ) K (CEA (CA125,.CA19-9), 5%
HOAT HEVEAR |5 4R 5 B AR BT — I X 748 32 il 0k
A (CC-2/3)my B3, R Ja S bt vs 2o # v &% A= ] g
JE 5 AR T 5T I ARRE AR (A BERE B AR )
W, A 2 PR T ARG . LLFAR H 1R U5 T
GRETa], T BA A A7 2 (overall survival,,0S), Ff Vi
#ik 2 2020 42 4 7 30 H,

ARG F K AEHE Clavein-Dindo BE43Hr i, Horp I~
Ve Lo FEIF K5, VI T ARBET,

2 B Ik K 1Y F BE (completeness of cytoreduction,
CC)IFAr : CC-0: JT P MR AT UL fi e 5k B - CC-1 2 5% 7 i
o e K HA%<2.5 mm;CC-2. % B I i K HAR T
2.5 mm~2.5 em;CC-3: 5k 8 I fe K H4£>2.5 em,
Horp CC-0/1 B2 X 58 4 1 1 40 s KR
(CCRS),CC-2/3 # & Xl BR8N 58 42 CRS™,

Il R 36 7 o Juli S Wi 3 2 i LR AE DL T Al
o ()/Na )z 52 2, HRIEAR R 1.5 m; (2) iR
R0 8 JH IR RSO
14 HitzEaE

K R 3.6.1 #1 SPSS 25.0 #4758 3143 #7
IR PTORER ] ek 5, TP RER A s,
Kaplan-Meier 7% Fl1 Log-rank 5 % lb#: 0S, >k H Cox
oA XURS RS L A7 22 D R 23 | 3 CC-2 ZH AT CC-
3HMEAEIE T REAAE R F 22, A T I
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e R PE 2> PE B (propensity score
matching , PSM) 73 8T X} 7] 68 52 W) A= 47 28 1) 1l IR
FEOE AN S EL LB R AT TR R R B
() PSM A BEAT 1:1 BEXT, He v i 1) 45 73 K BHIE
BH 0.1, P<0.05 K25 A5 L,

2 & R

21 BEmERER

2008 4 1 A % 2019 4 12 A , 36 814 {4
BH % CRS, v 247 il #: % CC-0/1,567
B4 % CC-2/3, BARFEI RIE KA RN
11.4%, BFARBIFET-ZH 0.9%., CC-0/1 1Y 5
A0S N 76%,10 4E OS K 62% , . % 1 T CC-
2/3 i (5 4E 0S 40%,10 4E 0S 32%;P<0.001)
(Figure 1),

100 f; cc
e =7 CC-01
SR -1 CC-2/3
s 80r 5 o
E S
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S 60 .,
£ 40t T
5 40 e
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Time since surgery(months)

Figure 1 Kaplan-Meier curve of OS for all
patients who received CRS

22 CC25CC3EEMBRER

K CC-2 BEHRARMIEIH N 2.5 em KL,
I CC-3 A BB A R, NILKT
AR ) B E B i BO0R PMP R R AR A
M, AR WF5EK CC-2 5 CC-3 g AT L4, CC-
2 BHE Y CC-3 A ML, e 1 PCI 35
B HIPEC 5% | K55 ) mA W52
S, AHAERE BRI CRS B[] 45 7 1 G W 3 1k
255 o R R R, R R A 4 DT
(PSM) , ¥ 58 5 1005 AH SCF8 Ar (P 31 AR %
CRS B} 8] (PSS, i FE 40 . ARifLyr (PCI,
HIPEC g LS AL ) #E 47 1:1 FCXT, HEEL X 153
XF o DCTC S W2 26 2k ek ] 119 10 2 1 25 S 0
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2 (Table 1),

RN, CC-2 M F ARB[E] (527 min vs 481 min;
P=0.01) 1R J& PCI(P<0.001) W] B AE T CC-3 £H , {H %% IfiL
(2 025 mL vs 1 880 mL, P=0.238) B S0 (31.5 d vs
30.7 d,P=0.623) FIFARIFKIELERE (16% vs 12%, P=
0.251) W20 JC B & 1 2% 5 (Table 2), CC-2 HF ) 5 4E

Table 1 Basic characteristics for patients with unresectable
PMP before and after PSM

Variabl Before PSM After PSM
ananie CC2 CC3 P €C2 CC3 P
Gender
Male 106 147 65 65
0.042 1
Female 159 155 88 88
Age(years old)
<50 50 82 31 40
50~69 189 179 0.011 108 96 0.344
=70 26 41 14 17
Time of CRS*
Before 2015 102 119 58 59
0.863 1
After 2015 163 183 95 94
PSS
0~1 131 129 65 65
2 34 40 0.250 18 18 1
3 100 133 70 70
Course of history”(months)
<12 1 45 47
99 ? 0.075 0.901
>12 166 211 108 106
Prior chemotherpy
No 179 182 0.080 94 101 0476
Yes 86 120 ’ 59 52 ’
Prior HIPEC
No 216 204 113 116
<0.001 0.792
Yes 49 98 40 37
HIPEC or not®
No 27 100 23 25
<0.001 0.875
Yes 238 202 130 128
PCI
0~9 2 3 1 1
10~19 15 4 3 4
<0.001 0.985
20~29 142 67 55 54
30~39 106 225 94 94
Pathology
Low-grade 171 205 110 108
High-grade 71 66 0.399 37 34 0.446
Signet ring 16 21 6 11
Unknow 7 10

Notes:a:the year of CRS performed,the CCRS rate was extremely low at 16%
before 2015 and become stable above 30% thereafter;b:the time from PMP di-
agnosed to CRS performed;c:CRS combined with HIPEC or not;d:PCI after
fully exploration before CRS
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Table 2 Perioperative data after PSM between CC-2 and

CC-3 patients

10 4E OS 73091 4 33% M1 18%, 5 CC-3 BFH T
DEMEER (54 08 39%,10 4E 0S 30% ; P=

Time since surgery(months)

Figure 2 Kaplan-Meier curve of OS since surgery
for CC-2 and CC-3 after PSM

100 [ cC
\ ~r1CC-2
-nCC-3
— 80
IS
E
Z 60f
=
= P=0.292
=
S 40f
o
0+
0 50 100 150 200 250 300

Time since surgery(months)

Figure 3 Kaplan-Meier curve of OS since diagnosed
for CC-2 and CC-3 after PSM
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Variabl CC-2 CC-3 P . .
;me : 0.829) (Figure 2), T 3 — B iE % — 4518,
rgan removal® N T N N N
S b 3 A5 01K IS W PMP 15 W 8] 2 44 3 502 77 1]
>4 41 s0 1 JRMEITAEA SN G5 ORI 2 MG
Operation time(min) 527+116 481117 0.010 PE2ZRF (CC-2 vs CC-3 10 4 0S:32% vs 44%;
Blood loss(mL) 202561109 18801033 0238 b 29>y (Figure 3), % PSM 5 2 1T 2 (1 2
Hospital stay(d) 31.5+13.5  30.7£13.7 0.623 PR it .
PCI after CRS Hr &5 % 87, CRS i [E (OR=2.1, P<0.001) .
0~9 18 4 PR (OR=1.57, P=0.004) 1 J& 75 $% 52 HIPEC
10~19 120 75 o001 (OR=2.01,P=0.002) &5 il 57 /i B P &%
20~29 15 61 (Table 3)
30~39 0 13 :
Major complication(grade II/IV) 25 18 0.251
Perioperative death(grade V') 3 0 0.248 3 'LTJ' 'L/lé
Notes :a, the number of organs removed during CRS
g b 58 4 A0 98 KR (CCRS) Jm 5% B 98 4 i
100 cc B HIPEC 38 i #7 S ARST 259 00 b R AR 28 2K, DA
AN o5 | EEIELE MG RIA AT, CCRS+HIPEC RAF /L 77 51
< 8 LRL Joi G5 Rl H RN 2 TR PMP AR dEVRYT 51, AWFsE
3 ol CC-0/1 1y RAFAEAF A RAMAER] T ax — WL o SR, i T
E PMP 94 Wy 2447 o FASR 22 5, I R O A A 78 52 1
£ 40} CCRS, % TIC Ik B 58 2 VIR 19 83 I B T AR VT ER
N sk AR o HIPEC (3R 7 BE B R 2,
o (e SO——— 80 2 3 R E KR P A R i B T
, , , , , , ARIGIT B I LN B K VTR 3R s e BT A AE G 1L,
0 20 40 60 80 100 120

2004 4, Glehen 45" YA IE 1 1 2 % PMP A&
A7 B K R B D8R VA T W LR AR 45 R | 38 1 RS B R
G IR s I8 D BR A | S5 S BIRBE 14 97) B3 JIr A7 1R) IR T O, i
S, B AN R R 3R B 58 A 0B Y R 174 61, O AT
T4 20.5 A H KBTS 4RI BETE RN 15%,
HAZI 58 R X B R A% 0 2R A7 3 2

Dayal 474 205 191142 52 5 KU TR 838 #E47T K
WIkE Vi, 45 8K 34 5 4E M 10 A7 R0 50
47% 30%F 22% , I H B To kiR B 58 2 VI BR0 B
7R B WL B AN A 7 IR T SR o AN 5 I PR RE AR BT 4
), A R T i S W) T3, {02 Delhorme &5V DA A b
BHEE A NIZJS T e Z M D) SR R, A YD BR 80% L I
%) 9 AT DA % fige I RREIR |, 2l AR 39 T it O A R A 1Y
SRR L FORYIBRE B AR T | A/
7 N 7R N

CC-2 % B4 I8 B9 7% 2.5 mm~2.5 e¢m Z [a] ,CC-3 7
2.5 em Pk b, B CC-3 11 58 % 4 22 ol B 0 F R )5 1
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Table 3 Univariate and multivariate analysis of clinical
characteristics after PSM

0S(%) Univariate Multivariate
Variable —analysis (Log  analysis
S-year 10-year _rapk P) (Cox P)
Gender
Male 30 14
Female 40 35 0.050 0.380
Age(years old)
<50 25 NR”
50~69 37 24 0.880 =
=70 40 NR
Time of CRS*
Before 2015 22 15 <0.001 <0.001
After 2015 60 NR
PSS
0~1 35 24
2 38 NR 0.840 —
3 32 28
Course of history”(monts)
<12 26 15
0.110 0.690
>12 37 NR
Prior chemotherpy
No 34 25
0.080 0.430
Yes 28 20
Prior HIPEC
No 38 27 0220 i
Yes 34 22
cc
CC-2 33 18
0.830 0.530
CC-3 39 30
HIPEC or not*
No 2N 001 0.002
Yes 39 27
PCI?
0~9 0 NR
10~19 42 NR 0.840 i
20~29 32 23
30~39 30 22
Pathology
Low-grade 40 28
High-grade 30 20 <0.001 0.004
Signet ring 0 0

Notes:a:the year of CRS performed;b:the time from PMP diagnosed
to CRS performed;c:CRS combined with HIPEC or not;d:PCI after
fully exploration before CRS. *NR :not reached

JEE AT AR R B IR 5% A7 . %FE CC-2 5 CC-3
B AFZES, AT TR KFRIIGEFE S
Al i FE M PMP B E R T 2 AR ARk AR AR AL
fiiFH PSM 2545 153 Xf /245 P 20 =2 [ DL e J5 1) L fil
TR} A — B P A I A A ], AR5 I &
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fiE K AR RG22 5 H CC-2 BRI EE K, FAR
MERE TR EVE A AT PEAR  CC-2 F CC-3 /3
WA 225 (P=0.829), BRI M 55 412 Wi
PMP 1E R st B AE A, DR TE 2 Mg 1 CC-2
FEE AR T BE R B A A AL A DRt SR AT e s )
CC-0/1 [ J& PMP 15 % H bR, % T JC#: 55l CCRS
AR A 3B SR R T N Sl ok T 2 AR A AR 75, A0
] 1 BB AK 2 CC-0/1 B JR 3 Ry 2 I PR T4 Hh i
FEHR,

PEREAE RS RGE , 5% BTG HE DI BR ) 2
AL Ny B LR 12 52 R v B 2 8
ol [ AR Rz B e PR A T 4 VIR A4
il VIBRAR AT HE— 25 CCRS M HLH" ) Liu %51
5 48 BilH 7 PCI ik 33 B, ¥aEd s 4
B YR AN 425 B VI BR A% LS CCRS, ARG I & e
KR 37.5% T H 2.1%,5 " EAE %K 48.6%
I 6 F s o E R R, 2 E s e IR
SEEUARIA P DI BR T RE A 5 — Rk BE . (FL [ B A F
TR S 4 B VIR AR B E ARG E ERE G,

ZHAZE 0 B, 2015 4F 2 | CRS, % P 4
SIFR St HIPEC f& A 73R N RS fE e &R
Hr HIPEC #ig FARIE & FOK b 5% 47 1) PMP f#
Ao (FARIEFRATT A I 5T 25 R BR A A 5 8112 S ]
DL th, 5t HIPEC {RUF-A7) 8 2E 3238 43 58 5 1Y i
WA A Ta] ey Pk 4 2 9809 1 AR 3 64T HIPEC
RIT A Rk — 25 F RS

PMP &% Nz R A G MR 2R 45N F &
1 OS2 VEAR SR IT . AN PR S AR ET VARG IS %
ANHEIA F CCRS, MAEH A A A0 11 B2, )iz VIBR IE
JE IR 2 5 T RSV UIBRIE AR AT, B AR
o CC-2 5 CC-3 B W IF KIE & AR 0 i %
PE2E 5 {8 H F M JC A REN KT PMP RS IR T R
SN R TR A A TR AE TO ke — I
T AU R R I R B B G B S A5 1 e B
AT DA TS5 B AR s P9 R 0, ks A — BRI, 8 42
PEA e, ELRE B S 45 5 F R BT I], s 4340
B, FREREAR T AR RRE M R A3, BEXTIX &R 43 8
A, AR AR T AR R O R N
BFAR B, AR ATRERE G 0T R NG T KU Y
BRAMEEAE™
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