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[ Abstract]  Peritoneal metastasis is a common pattern of metastasis for gastrointestinal
and ovarian malignancies and is associated with an extremely poor prognosis. Recently, Pressurized
Intraperitoneal Aerosol Chemotherapy (PIPAC), a novel locoregional drug delivery technology, has
garnered significant attention. It delivers low-dose aerosolized chemotherapeutic drugs into the
abdominal cavity, utilizing capnoperitoneum pressure and aerosol properties to achieve a more
homogeneous spatial distribution and superior tissue penetration. Currently, numerous
international studies have demonstrated the favorable safety, tolerability, and efficacy of PIPAC,
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leading to established expert consensus on its indications, technical procedures, and safety
measures. However, a systematic and standardized PIPAC operational protocol remains lacking in
China, owing to limited equipment accessibility and insufficient clinical evidence. Based on
current research progress and international consensus, combined with characteristics of the
domestic PIPAC system equipped with a high-pressure peristaltic pump and preliminary domestic
clinical experiences, this paper formulates technical specifications and occupational protection
recommendations for PIPAC in China. It systematically elaborates on patient selection, perioperative
preparation, standardized operational procedures, and safety measures. This study aims to provide
actionable and replicable technical guidance, ensuring treatment safety and operational
reproducibility, thereby facilitating the standardized application and clinical promotion of PIPAC in
China.

[ Keywords]  Peritoneal metastasis; Pressurized intraperitoneal aerosol chemotherapy;
Standardized operational procedures; Technical specifications; Occupational protection

Fund programs: National Natural Science Foundation of China (32370836, 82573900,
82541032); Guangdong Special Support Program-Leading Talent Project (Health Talents) from the
Health Commission of Guangdong Province (0720240119); Natural Science Foundation of

Guangdong Province (2023A1515110294)

B T S R SR IR By e TR N R, E
JEMIERRIERS (peritoneal metastases,PM )" ISP
i UG W 22, R 267 19 PM R i 6 A= A7 31
3-8, HAIE BT AR e SR, PRI IR I
% (0 7 S R FE A N R R ) IS RAL AR 584
SR IKALS T 25 LR A BG83 TR IR

TS e S BALT T (pressurized intraperitoneal
aerosol chemotherapy, PIPAC)#4% 7K Reymond (%%
T 2000 4 £, JF T 2011 41 O T AR
BRI IR AT T 25 W A S R I RORE , 7R U
PRI T S B I A 18320 G0 Af L DT 2 1 25 4 7 TR
T HE SRR RA LB ERE )7 . ER
W], PIPAC REM FIAUHE I 7006 132 e JI e ] S s
J1 257 205 BB FE 35 140~2 000 pum 7',
548 52 4 B i 7 R0 I A T 16T (hyperthermic
intraperitoneal chemotherapy, HIPEC) #H [t , PIPAC
it e 10%~30% 9 259550 B, BT JRAG 4520 2
B B ZH AN G Wk B RS 108 B TR, 1T v e
Jed 11 £ 1 PML R 5 01 38 20 2 05k K R (ceytoreductive
surgery, CRS)BXA HIPEC RS RUAL A0

A 2021 4F LIk, [H 5h 2 FI S8 PIPAC I R 15 1
E FARARANE LS L2 A A5 ) e T 2 0E PRl K
SRR 32 PR T A UE ARG PRI 3
B2 5 AR IZHR M AL TR R R B
I, T [ 1 0 PIPAC HRBRAEHLIE , [ P I R 1
A TETT L IH RIS e = ARG Sl . 22T UL,
TE) R NREBE Be 2 B AT A Sk U ARG [ A
34050 L5, AL T ORI I U IR AR 7 HAR S48
VERLTE 55 RO By 37 ) 20 o 2 D1 2%, 25 [ N AMUF 5T

RN oAl B [ 7 R R B 2 PIPAC 1%
% (high-pressure  peristaltic ~pump  PIPAC,
HP-PIPAC) [ PREZBRZE 5, 1 5 2026 L AR B 45
VERLIE , I8 B B 4 18, DUFANEI N ZS 11,
Il R B A= SR BEHRAE 4R, B M Sz AR AR M
Il R FH S5 42

— PIPAC FEARMZ S B KA

PIPAC J&— Pl X PM =i 5 B 8 7Y R 53
Jr AR LA Bl A 5 A (o R 2 28 o s 1 2
)AL 200~300 psi k77, R — AL ok S
RS2 L) 0.5~0.7 ml/s (14 2 308 5 A 1 114 2%
T &%, e A v A R A 25~50 wm Y 3 RS BORE
(FALMIEZI R 707) , Fe 23 3% 2 77 12 mmHg
(1 mmHg=0.133 kPa) B4 N, 38 2: A7 12 20 A
RS VIR ER BT A 25 P L s P St
PEZ 11, DI 58 B IR R IR YT 7

PIPAC [ B4 WA SCRT R 1Y 5 X 51 9 254
i EIRI A B0B 3B TR B A e 25 vk 3 K
TR 25700 i SR O F A1 ] Ao L A )
YERTE A M. [ PIPACH#AERI G/, 64% 1 34 ml
SR 2 UGRIT I AR R AR T 8 BRI
B DU FIE T SR 5 Y F R HEIR YT OB TC g 18
{H BRI R JE SR, 2 /D 3847 3 IR PIPAC iR
7 ERRIEI R 6 JE 10 BLAh 5 2 AR GE Y e R TE ST
TR PIPAC 1% %%, 8] 7= HP-PIPAC i & 76 25 ) 25 2%
AP B2 H bR e 0203 Rl DB h 24 ) 2R R
U SEAEAER B (R 1) 22

e PN

PIPAC 3 253 ] T I & a4k A& 1 PM B3, H



rRAE B MR s 2026 44 55 29 555 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4 395

R =5 I Eh R s SR I ARST (HP-PIPAC) 348 5 15 45 = FE T G 8 AU A R0 22 57 LU 3%

X 4 7 HP-PIPAC %4> RS 52 PIPAC 1R 451
i r X B R 2 2 ) e A 2 A I R T AL, BRI 2 e b KU 5 N RIS 7 25O T AR i | 2D SR
K 8 TAEH 8] 255 2540 s
RGN 55k B B&IELE, TV WAEIE , 25k B b T35 XOE AR 2, By R F— e i 25 T

ASGIRER- TGRS BE RG0S B, SRAE AL, U KU A

it PREIE I, B T oA A i AU

1 - HP-PIPAC : 57 R BT 8l 32 2 PIPAC

B 2A LUR 3F0a s s (D 5 AT X
J& YT PIPAC 5 U UG 55 7843 (0 1 FH L 2 224
XPAS T ) & B far PMUER R, DD R X R G4k
IS 24 SO i 52 . 2024 4F R JE & R AL R
17, 92 B AR 5 IR B AE 4 (Eastern Cooperative
Oncology Group Performance Status, ECOG) & J7 Ik
BVIr<2 0y HUN A > 30 A BT UIER PM
SBFHELENHIZHOR ™ () BARIRTT X T WA VP
T T T ARSENE A R KE AR R R 4 B RO R
I PM B3, AR PIPAC 5 R SR T B Y
WM, B AEFEAR PM f0fT ,  Jim 22 S50 T AR R T
(CRS Bk & HIPEC) €1 i 2% 4 , i 5 W 78 73 #1]
PIPAC HA Al H & B i L, —Jr i, R IR
A B TR EIGITRCR s 7 —Jr i, EERARS H
L 25 T ML A P A% 453 R A2 A 3 [l i Rl 3B
B % 45 W MR BE 17 0 B e R B OB T 4
(peritoneal regression grading scale, PRGS) , N #41k
TRIT SR AL RO HE R TR (B) BBIRYT : &
LW ARG A Je R R RS, JE R o A R XL
o ) o 2 AR A TR R B B, A ISR S
PIPACHRA AR TE T AR IF ARG N I A KBS , {H
IR e TR P E— 2P UESE

SR, PIPAC IFANTEHI T BT A PM B . H 4
XFAE SR LA « (1) TCI I 52 4% B R 5 UM # A
o HLO AT DI BEAN 427 5 (2) BRI D BE W 2 e A
EIER s ()R IZ G 1 IO e R A il <
125 58 R I B iR AR (4) B G am<3 S A &
FAR YRS L A L o AR EE S : (1)
B HEEAS 4 T Bl 4 B e R4S B A R il
A A REAR A 227 5 (2) XYY 25 E i i
Ho M TR BT 2 ERHAT B I
ZEAE VAR T TE R A 5 XURS , R R R E S A S i
PIPACYAYT o PIPAC#AE i B R AN 1

= AR

(—) B ITA

PIPAC Sl §if s 50N £ #EAT 4207 (2 1A, 4]

W 2 7 LA A N IS Y R R IE . ARETATEAS : (D
Y S5 AR ARG A A 45 TR R s R A 4
B ol R AT s A ol A g s —
TBEIRZS S I R IRAE 55 5 (2) 521G 2A A A [ 3 IR 48
5% CT . A% 21 4k 40 M 3% 4k 8 F1 30 1 57 (fibroblast
activation protein inhibitor, FAPI) PET-CT 8% MRI
25 R ATPEAS PM YT K A JOARHAS , ol )G &k
ERAE RIS S %5 (3) LR A4, A 46 15
KB o A | BE I 2 RE K iR bR A W (CEA
CA19-9 ,CA125) %5, PEA 7 A 309 AU RS K A9 1
Fap S0 (4) 0 TR, TR PR IR e o 2 /D kA T
3 PIPACIRYY , T 5 AR H MR I@ HEZ IR 4
B B ICHH R HUE TR, SEBRIA YT AT AR 5 &2
SERHHE SR R E AT B IR PR B LR R %
IRIELE A e

()ERSmEs

ARETTH R S R B RS IE B 1T, EHL
P22 4[5 795 BN (— % 0~30 mmHg) £ E TAE .
AN, TR HP-PIPAC BE A% TRV AL 18 DL K Aff
PR TG B 55 Ak 2 Jbt R 4 2L 545 S 7E A A
WIS Bl IR A5 5T, ARG — UK JC TR 2F R
(5/10 mm , #E7 it FHBRZE 2501 8% ) B85 ) ol
JI BRI S |5 R AR S 5 . FARATA
T T NP 28 (— R FARK  — )tk
TCHAMNRLFE | BE H JC B NOS/FFP2/FFP3 11 5 | %%
=4 B gl e A )

XF AT 25 B BC ], AR i T & iR 2 3
PEEE R 52, T A O R I (A0 5% 5 A b ol
0.9% A= PRER 7K ) BL il 5 R AF | IR B 5 55 LR AR 2R
AR MR A AT 25 W A 25 W T I Y
B, 23R R Pk B TFARE M.

(Z)FARE WA

FERTFARE IS T S, AL A
VRS s 5 45 FRVF T AR B DX 1 b Al e DL
VLW WO RT eSS Ak P 25 s
A7 ey WL 2, A R I e R 0 T R Sk sl A |
J7 ,HP-PIPAC 45 & T & A2, bk S AR BT



396 e B A ek 2026 44 H 55 29 B2 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4

A mEEE |

» RSB E R RMAEER

AEEE

RepiRfE

I BESHMES '—
FAZES AR

* MEWANSPIPACIHE
* R R IRILIT 551

* EESHETRANFAR
* B ARGRISPEE

* 45 HEBE THIO12 mmHg SR
« SRHREHEIR

* BREASIEIT(E
* BAGT{E Rk B S
* MEEENITS S EAER

* 10IRR5It RIS
* BEERRANBLRG
SR RRE

« HWBERT
* 12 mmHgE ) 389730 min
* ERIFARMEIEFARE

* ERHAXNERS|
AENIRMEEASE

* BUEEABERRLER

RiEgte

* FiAIERMEIRA
FITRMENE S

* AW AR ERT
SRS

B [ e A S A 5 (HP) P AR I R IR ALY (PIPAC )7 A i 722 1] (R P BIL I 22 1))

W RNEREB RS (L) 52 A FRREERSE G ;3 A7k
W 51 2 (2N ) 5 4 O B 7= v T O 3l 2 TR0 A R I s SR I Ak Y
(HP-PIPAC)Z5 b5 & (Z2q)

B2 AR B (B BH U2 )

[ B ORA R AT T o HAAA R AR A8 A h 52 P
T 0L R AE TR RE

P AR

(—) B IR AL JRR e

SR T BB, B (AT LA A A (3 7
DU o St 4 RIS , 28 S AR A I oh PP I ML B
T, AR FHRFEE IO R e i SR AR AN AR A
FEARIARAE . 7E PIPACTRYT IR ST, 2 MR bR e 2 A
S AR AR

(OEAEF- A

R T 4 T AR R 8 R R B Sl T
Wi J 3 0o SN B S M I CO, R R R R
AEHTE 12 mmHg, 3 PIPAC BRAE B 1 B 4F 425 (8] 26
B0 R F W 1A 10 mm (435 0 20 0 4% H A
Jiis , i<t N G R RE D) 13 K S R I S T,
Wit . EE S AT B A 2410 mm
30 2F A T AT M ORI T4k S A
TERNGHEATRE I o A A R R o
HIZF A THRAE

PIPAC #84F i AR fEfL ZE il Bs B 7%, B
RUHERE DL T P FP 7 58 (D HEFETE I /K -2 0 4%
JCE — 10 mm ZEHIE 22V BAEAL TS
K5 8GR AR WLE AL, T e e WL
ZET L (2) AR L P2 E A 10 mm ZE R 4%
H- 2 48 1 /L TG M S S e 4 A ) DX Sl e ST
BRAEALT2 L 25 R AT AT A O A WAL
ke A NESE DA N T = S i N VB KRS
SR FRER AT MEFHEAET I . XF R
FTREFRTFA M FCAE F kT 5 240 A 1 i BE B A
DI ) B3, PR PRI I TR 2y 5, Tk A



rRAE B MR s 2026 44 55 29 555 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4 397

SE R b DX 5 T X A A I SR R R RS
R K A B AR KL %, Tk
RRE UL 1 R T o fb 2 B A . ([E R
(A, AR s B o 2 A B o R R I 2 R
SRS TR AR 1 SR v N LT VI BE I 7
BN AR SR A ERIES R .
G 900 PIPACYARYY W R A B R DT 1T,
U/ K R 1) 55 2R R DG I R E

(OBl S REAR 4

1. R % DA - I s R AR A I, N 1 ek i
FE R AT A VAT o 275 i R 11 S5 ) AR A s 2
“f R Ty GObR U AR RS 2 %) M T B 7
PEATHIRE - TOREEIC A 043 5 BN 3 B M8 s 3
i <25% .25% ~ 50% . >50% %3 %130 K 1.2.3 43 s B
ARG i B K <25% . 25% ~ 50% . =50% 53 it K 4.
5.6 PG IR R EFR B 4y N TG R P E R E
FERY AT AR AT B TR0 T I e % i 1
ST AR A R U RE IR 52 1L PIPAC YR YT
W BB AR PEAL A BE

2. K PPAR 5 1 7K 40 A A < X I K 7
g (1) /D EEK K5 <500 ml, B (R 24 DF
T AR BRF 2 5 (2) AR IS K K A T
500~2 000 ml, o J5 7K 8 H 2 s (A A R 12 415 5 (3)
KEE K K& >2 000 ml, 54> [ 5 307k 18 1 i
KT 22439 07 2 AT B Bl S P67 e 5 g ok
JRAE ML

FE AR P K B =200 ml, B AT 150~200 ml
K BT AR AFAG AT | LA B 2 75 77 7 T 25 0
968 20 M 5 5 R LB S MUK, DN S T 0.9% AE B
££7K 500 ml 471 s v gk, Bl S F 910 150~200 ml
PRI R RS R K A0 A B 2 PM Y B 2 A
Yietnas, 5 MR R 28 0 2 & KR K 15 2% V1A
K R SRR E IR YT IR K B AR 2R
BB ARATR T VE Y7 RO AR b, 5 )5 ST IR
Ji 985 8 %L (peritoneal cancer index, PCI) ¥ 73 &
PRGS A H AMNFE , A IEA AT R AR HELE A ik

3.PCIPF53 : R pHEG IS K G HE4T PCLIE 43, H
R P 5 3 L 4 e 1 DXk ) 2R A b 3 7 Aoy 2
il , B AL L% FLARKHE | T 26 £ faf DA AR
I7 MGy 2 TR sh A AR AR e 2 I A IR
I AR A

17 PCLIE ET 53 BF , HE 7351 Sugarbaker B Al
PIPEAG 75 1% U 56 U s JEL R 5 /)N P 3 13 4 fi

HIXC I R G R A . RAEUT A 3 s BR
PR A7 I BE A1, T v RS TR i A I B 235 17 DX Bl
WEJZ RS A7 b b b e E DX R I UL
T T DRI 2 R XA A M B T DX
451 K45 W Je CAREE R 55 V8 B R 2 ME AR 5 250
DU o L M A s IR e TR R 2, PCLIT
O3 ANUT AL T IS T 435 1 0 A1 17 0 B de
JEEAR P S ST AS N AR R Rkl . R,
JHF 52 B e 7% i BE PN R 1 B Ak E R e B AN A
PCIVESy AH R FEAR PRI 0 5340, % 134>
DX Sl A A XY PR K bk AR AT 20 P o3
(lesion size score,LS) , 4N« Jo ] WAt A 0 435
kB KA2<0.5 em M 14350.5 em<¥ikt<5.0 em
207 Wk HAESS.0 em B R RS R RAEKE N
3550 4 134 BXCI LS P43 A i B AT 45 215 PCI
PEAHE A E R 0~39 731 BRIERFSE R, &
A4 PCT PP 535 FL R 7 i L F0U5 155 D0 ELEE A OG5 PCI
PEAMIK I B TR 5 Xt PIPAC BLAT 5 4g (357 it 2
PEFIVE FEEE AL AE , T PCLAT 35 9 3 I B 3
BIRITEH,

LSt (43)
0 1 2

eS|

3
Sk - o & Q

AR KL <05em 05em<LS<5.0cm  >5.0 cm/fi4

T LS PR3 X s o kE i AR EAT 20 20T 08, 0~ 12 AR AR A
WURE , 530 S M X A R o B A R ARSI AR
A AR A AMU A s B A T B [ B BORI g
B3 PCLEVY A 39 43, 4308 25 DU [l 67 i ot

B3 MR (PCD PRI BARANN (K L 2 )

4. N TS e T A+ MR B ke 1) s o £ 385 4G 2
PIPAC &7 i EAT B LR A 15 Jim 27 80 s I A o
ZOPIR . B RTREES e on e B E R A RV
PUASZRBR, A7 2= AR AR A 3 AR iR BE 52 fR



398 e B A ek 2026 44 H 55 29 B2 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4

B R AR A, DRAIE S B PEAS AT S8 5 25 i i) 2% AN
SR 32 P AV, T SOR R AR 4 A R IR PR A
A IR W, BAUH 2 hn A, bR A ] i — 2obk:
2150% , 12 WiiR2E K, 255 kA T2 aaR Al R4
F /D 3 AR G BRI BR AR I ] 3R A58 3 80% ) i
BT A TCI 2GR BR AR AT 2K TR
SREEEDIANEEA FHERIE IS bRA N S TE
o 2 B DX R AR | e e PR SR AR I 22 O T 6 4 1
P GRS , BCRE 2 Z M IE B kE 2,
FEAR EARMEFE>0.5 em, DT Af PRAR AR PEAR 1) 1 1
PE o I 0 T AR AR TR A 204, SRR
T P A 0 P R 5 ) AE ML) B0 1) TR R 4, 1
JEHRAMREE & . BLAM X F 2K PIPACIRYT B E 1)
JiE S g AR AN A 4B v A 3 T [ A2 2
li1] 26 AN [) (R0 57 F T T R R
T IX PIPACTRYT R #5 Jom B2 e | N 7EAR
T PR R BEASE I , BF R 2 75 A7 e W i el S
BRI B AR PR . RJEARAS T HEAT 5 B
HEAL IR R 30T, I PRGS PR PEA 8 B0
PRGS W43 J2 H i bR & 2 1 e 7 F T 1745 PM
XF PIPAC /Y7 S0 B LA 9 R 40, HoE AL AR A
SEALH SRR FR AL O AR AR (R 2) e £
ST UESE PRGS P43 XM PIPAC B 177 AV 4H
SUETPRLEA IR X I, TEi & i IR
B PIPACIRYT B, Y544 I L R bs i R 4
JERERRAA T PRGS VT4, LIPFARI T R4

K2 PHEAIE T IE IR (PRGS) 43 g Y1424
PRGS %4 2H GUE AR R

PRGS 1 JCHJE AN, A7 K iR AT PERE 58 gl e s
i (it 27 2 A 40 0 0 ot
DI )

PRGS?2 /DR MR ARG, AT PEARAE R A SRR

0 ST AL R 1L
Jif TR AR L AAE SEARIR SN )

PRGS 3 %‘z’%ﬂﬁl’ﬁfﬁiﬂﬁﬁffﬁ TEAETRS A 2 a7
SEY R

PRGS 4 MR AR f 4% K Ol (IR A% TRZH Sl s
KLU TCATATIR A7 s

T A TR R AR A, ATFRI N PRGSX

(V) 245y P il

TE PIPAC St Fir 5 ALY 7 25 90 AR i AL BE il
IFXF HP-PIPAC B s £ 1718 4 5 T REIA . 4T,
PIPAC ALY 45 2577 58 2 Bt Ik b g 28 T i 8
J& TR IEREAl LA 2 T 5 (K 3) . X T4

Y7 98 B 1) S 9 B M2 % B i T 14 J2& PIPAC-OX U7
2, BB F4A4% 90~92 mg/m*F ¥ T 150 ml 5%
WA T R AR 251 BeAbh, 22585
FON L RS AT 2 W TE 45 BV s N 5 06
7N IR C I A SCHEER ™ ik T B 6 O
Iir TR AR i B JIEL 2R 50 g 1 I A | 3 SR
Z F A 1.5~2.1 mg/m® %A 7.5~10.5 mg/m’ BX FH

T, o BT 0.9% A B K (222 H A 50 ml, it
1150 ml) , fEA7)P LR 270 S0 R, A2
HHAEASG R F@;Tﬁﬁﬁﬂﬂﬁéﬁﬂﬁﬂﬁ%@
BIT B IR A 32 B G, A A 5E IEAE X H:
AR SIRITRCR A TR R M e Bk
I BRI TR A A A T ﬂj‘tﬁéf It
AR RN R, DR R e SA 4%
s,

R3  NEEESE AT (PIPAC) & FIAL) T 25905 &
K8 R S I 15102047401

MR PI(Prfg/l jg )E i H E%E%ZHWE
BRI 90.0~92.0 S5 R
23 LR+ OYANA1.5~2.0 B D0 R

7.5~10.5 JIFLTE R R ] i 97
“THFE-C 1.5 st
ivA=3: 20.0 S
Ey 20.0~30.0 I P

[EEASE =ik ¥ A1 112.5~140.0 W% U0 S5 N |

HEAE I

HT AT 259 AR 1) e AR S AT AS B
%K%E%E/T 30 mg/m*lii4A5 6 mg/m® £ 32 L AL 1)
BCAIBIT L 120~135 mg/m® BLVD R ARG B2 6T, 34
ﬂ%tﬂﬂfﬁﬁﬁﬁ M5 A A5 AT 140 mg/m® YD
MEHRIT Ha‘thfﬂﬁ‘rifir“m““ YT, 2022 4F
PIPAC [E Pr 3 B AT 90.9% & 52 32 #5 w8 ) 1 10 Bk
% ( %i F & 2.1 mg/m™+ I 4 10.5 mg/m?) ,
72.7% W) & G 3 F5F BV R FE 2 120 mg/m™
R TEE B, AR FE R B A R A2 A T
PEN, PIPAC By AL y7 700 52t m A SE Ak 7] it 1 3 3
B QAT HE— 2 58 50 UF A I 3k 25 RO R
Ak 7

BRI SRR A, I IR AR AT
Jifr9Ra 25 ) B itk 1% 2 AR PIPAC W FH o 40K 5
AR 2 R 4 R L ek 38 2 W s 1 O S K S i £
B 1] R R, Bl HLA 5 PIPAC P[RR A v



rRAE B MR s 2026 44 55 29 555 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4 399

J30 LI R FE 0K B 78 4 R a0 AR s A R
LA (Abraxane ) 44K RN FH T PIPAC, & &
PR it A2 e AR LI AR ) i 2R B ) SRR
RN R RE i — B 5T BB, g o
A IR B LA S S I R 2B A 20
1E 5 PIPACE AL G A0 H Al i St = 7853 il IR
TEPE %, A WF 58 #IAh , PIPAC 5 4= B #ikin
I7 IR B I e — i 2e G ml A7 I mT ) s 4 ol s o
Jri B 4 B kL R XA VA TT SR W, B SRR S, R4y
FEE BENS IR W T A A5 0 I 7 o3 B A A7 3R
72 AR B R/ N L BT,
W 0 & i W SR S B AR T T R AR T R —
PIPACIAYT -

() B 3% 42 5t

HP-PIPAC 5 £ (& 4A) 1F #fy 3% 422 5 1 3 2
TR 245 W SO Ak o o ) OGS D R o PR A i
HP-PIPAC % £ HL R 5 FT P& BT (& 4B) L i
ABAER G, AT B ARG E R A (K 4C)
Bl S B — R F L e S R g B B
A L SR M R A (1 4D) , B R 4542 11 22
fIEA sh BRI 2R e A & T HREH (B
4E) 0 3% 32 0.9% A FEER 7K 100 ml 9% 07 14 %

i M e P Bh A, R 1 E P R g SV TR T
([ 4F~41) . BEHESE NG RS Th s 25 B,
R E L BR 25 Y i 2 10~20 ml /RS T
B AAMEIINASS AR 0 FE . 55 T s X HE YT
JEPIRRAEAT 10~15 s 19235 400K, WL 8802 75 2 ™
ARAE AR ISR, IR A S A RS
A7 Ik o s i U B0 52 DA RSV I B 1B 56 Y
(& 4)>

(75)PIPACIRYT 5L

FESE I Y 5 HERS G, PIPAC YR YT SEi
WEAFH LA R AL AT (R S A 6) o 1 Sere i s
BT B35 A2 i 28 i 28 8 A I 0 O 55 Ak
a3 it iR H 2 2 A 0 0.5~1.0 em , LA T 158 % AE
i Fes 9 JCBRLAH B, ARG B — S A Pk A
HEIAIT Y . SR SRR TR LA 2 . S,
T 2 A, 202 5 1 B O ) T R PR
ZEZERIRS , LA 1E 25 W A s 2RI .

Ji 8l HP-PIPAC 1% 7 25 1b 25 24517 , 2 U081 FH
25 N Y T TR TR Th 7408 5 TR DX, R 2
TR AR AR, LAB 1k S R SO e . a0 S A
VE R TR X 55 10 R B8, I 4R R RS2 7
FEM 5| AEAEREfR e SRR T (2912 mmHg) T, A

B4 [ A S A RN IR s AT (HP-PIPAC) S04 M 42 (2 D3 A BAIEIA]) - 4AHP-PIPAC X086 e MR I8 115 4B. 14 i IRUR AT T 0T
K5 4C HEABMERGE, R AEEARE B 25 B 4D. B ROCTH 55 (045 18 R G e 0 BACA S 48, & B3 L SOmZE o7 il fe 4 5 T 4
YRR 5 4F. 45 A B K T G AT 1L /K I 5 4G AATRBEA 20T (1 R0 A 8 , 2 D s R B0 AL, 3 DM BT AE 41 5 4HL & HR A BN A%, T T i T
S BN R 1o TR A P S e AR AL, T TRt — 20 [ i i A 5 41 O PR o TR UG Sl 2 5 40 0845 BT B2 A D 1) 25 A A R K Ik

A S ARCR R A5 6 BRI AR A



400 e B A ek 2026 44 H 55 29 B2 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4

T R ESS
W

HP-PIPACH
B S [ e AT B A A0 M I A I AT (HP-PIPAC) AT
iR T B (R BH L2 )

Bl HP-PIPAC & 4 25 S e T A B s 259
WL RS RS ESEREZ 30 mine MUEIRYT I
], A7 244 m] A B I s P9 0 5 R 1 < A
PIIE R BIL A, 4 T 78 55 1 I 3R T 98 18 R IR 2R
ko BB IR i R0 5% PIPACTRYT i 72, LA
PEAT 45 A o 4 ) B I S [T 437 5 78 DL B Bt L ™
AT AT B ARAE AR 2P A 0 T 38 IR I, DA 1k
I 7V B 5 [ B i 4 e 2 W) 8 38 2
TIE | T A5 AT 245 )RR S 0 el A5OSRy, LA T ek

AR

RS E A A, FIR R ERRCEE
T PIPAC A 58 HERE AR ES AL 3R 7

IR E B WS — 18 HP-PIPAC % 45, HoOG i %
S B REZ 0.7 ml/s S5 2707 S 7
WA 25 pm BT R 77 200~300 psi) 24 4 152 7% il
B G R F AN TR, BT R TR 2 et
St e . MRS 12 mmHg 2 5%
PR PIPAC BP9 & B IR P e I 20 30
A HEFE R IRk R 7 AT 78 8~20 mmHg 35 Bl P 5
{5 H AT 1 JC B 8 UE 4 I BH 3 — [ R oh Rt b
HETO A SR A R, R ) AR X R I
ARG A5 3835 1 B 5 i A B 5 (EL A S 235 g A G 5 3
B X3, B HH BA  £F i f BUm s A e
VA R (AN, A v ) I e P e — i AR
Pk 25 ) 1) I R TR 2 B3 |, 3 HRB A 1

AR WG E NN, 55 Al 3k v o7 B RIS 55 £
JEE AT AT (45 25 Ak 25 3k 3 55 18 R sl K 04 AH X
PR S AR ARG 5 ) 5 55 A AR ) R 25 )
W B2 R 20 2035 3% R B 1Y) L4 R R0 i S0
W, 55 b Sk vt I 50 4 0F RS, DAt 6 9 2 R 2
RS 5 (AP A ARSI 55 2 W, 55 fh 4 3k bty 15 1 b

Bl6 [E)™ o R0 S A8 RN IR S AL ST (HP-PIPAC) I s PR i 7 2 P (4= DS AT AL IRT) A B Al 10 S 38 45 3 o7 A 0 2 0 % 5
6B I FH L I 014 55 [ A B % 2 2% 2 W38 43 SRR A T JE I R %6 13 5 6C. AR B /K i , R T A0 M 274 4 5 6D 47 A UL BH S JEE K, ) 5l FH A4 38k
JK s, B S FHIRELAS 5 6E. FIT PCLIT 3 ITAli B BEAE T 757 5 OF . JTIRS BT 09 47 N B0 A L S A, 7 A i DU vk R i 12 FI/EOAR 5 4 U0 R AT
Jog B2 I B IRAT- 3 (PRGS) 5 6G. 58 GSE A I -5 7y T i Fe G J A7 25 ) U I A, e B (7 B 21 707, L S iR 1k
-5 16 IS 18 22 [ A e 71 24 45° 5 6H.12 mmHg I8 R F 4ERFIAYT 30 min; 61 I P 3 570 TR 5 4% B 2B 25 ) IR PR AR £ 1 s



rRAE B MR s 2026 44 55 29 555 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4 401

T PR FE 2 4 em 19 HE B B RTS8 I3 A0
el W Gy ) B e s b e mk g i
T, 3 B 5 s e B — Y R A AR
AR5 M6 I 2 B) e ff [l R B 2L oo e Y e S
by T2 SR A R A B R (2 45°) A B T
P RGP T MY A BN, RTE
BB AR TR 5 A A B AT S AR (2
155°) MER R /R , A Ak s Bty 1) RN 25 1k £ B 7T i
HE— 5 B I s 25 28 TR Ay A 7 Bz, BT
W AT LA B B PIPAC AR S 80b5 v, 18 I 1
1 I BBEACASAH AR A E AT A1 LA S i AR A2 1]

(-L)ARJFAb 2R

PIPACYRYT 45 R e , N FE I B8 AL T PRI
AW I, TG A IR BE T A A AR 1 Bh
Hh I VRS 2 75 AR AR B0, 5 HE B L S5 O
BN TC S 5, i e A 2 B0 PR I 5 124 2, 7R 4 45
SEWFFE R B E T RRE T Rk
A% 30~60 s, Fifi 5 &P ASE AL, 3 28 R 5 | 4
TOIRE HE 1 T N 5% B B €O, R AT 250 i e, LA
T KRR B b A AL 7 25 9 S0 e Il 5 3= 0 A
B R R A KU T o S8 AR IR R AR TR
TR MG s Bk (S5 Ab e S oE e, BB IR P ok
BRI Y TR R B, )5, 885 1Y)
F, 5 RS B39 DA JC P O 55 [ 2 . 45T PIPAC
TGI7 8 T REN 3R AR , AR Hp a3 b, e
RAEOL, — BT R B RS R . iR ARG
Aob B9 R R A I B T R ) R, S
PIPAC I RFIRZER 20 DR A8 R S5 &8 42 LA S /b
=4 N B3 POD 5 5 1) T B . 1R A AR A RAE
VRS B s BRI O WL R i
W I AR PR R A AR A R, R R E BT
iR L A AR AE RS IS TR TR s o

ARG FERLE

(— ) H R

BH IR IR e F AT R M SR, =
P BT W R0 56 I B I AR P A R A AR
A A ARAE , [R] B X AR 5 PR W S E R HEA T PEA
S, tbsh, B H D] DERALE T L B
VO LT i, DR SORHE 3 T A B 3 R K
oA BH S0 2T B BB W 2 S O, N BB TR A
ST AFAEY RGBT 255 % 5 R MR R R
N o ARJG 6 hJe 875 TC I o0 K, DU AT St
o B A R, T /R OK MELE AR I T HER

HEAE )5 28 A0 1 U 2 P K B B R A EAR S
24 W R RN IRTE S, A R TR E T re ik 2 T
FAARR I A 25 0 R AU . 2T 5T Sk, PIPAC R
I7 I KB 3 AR5 B T SR, AT AEAR S5 A e
6] YK R D RE , o 7 AR BE Rt 1] 3~4 d P H B,
INZEAR B RAMAL WKE PR af 77

() FF e g 5 b 3

FERLEARAE AR L B F AR B B AT,
PIPAC HAT R -1 2 T 221 , AR OC T & AE
LT ~ M%) Al PIPACIRYT it FoR
R R R AN 17.19%(95%CI:5.3%~33.4%) , H:
HHE AN R AR N 3.6%(95%C1:1.4%~6.6%) |
PIPAC AH KR AEZE N 0.1%(95%CI: 0~0.4%) """,

A5 DI RRE AL EE (1) B R K - 3 A
W, o 2255 0 B B e B 4 P S A OG 3
St A R Ho 3 M & AR R R 19% , ] XE
B e, WAL R E AR R AR B, 2 1~2 d
W AT (2) Bt BE sk i R« 2 AR S5 2 AR
BRI R AE 2 — (R A 0~5%) , il F VR R
WA AR R A A 5 D R e Y
HE R R e Jgg £ g ok i 3 T B R A A O I R
DU N7 5 25 R A R R T s S s b
S S Ar I DL A TR A PPAR 0 (3) HE I - AR 70 L
(RHAF0~4%) (BAT) 5 B DI WY 1 U1 0 X
AR ARAS AL, BRI R B O SR el il 21
A TYE TR, N o B IE s P9 R I O S s T
T (4) By R EAUFEY) 1R I e iR, R
I YRR A T AR XU Aty 155 3 4 ok B A=
AR LRI R AT 0 R B S0 A
A PR YR AR TR, R B S8 3 A S A A IR K
PUBGIRYT % o (S IT A B RN « Bk & A=
SRAGAIR (R 4y £ O] B K P
R S Dy e SR RS I A IR R T
B IhBE, RIS DL T 1kt T A R AL SR R IAYT,
[i] B VE 7 0 2 , i S 7E PIPACIRYT RIS 1 k17
NG s R B R R (6) AR
J5 24 h N EH RIUCNIE = ), BAFE N A,
FFE ORI 2 AR A O, — M 7E 24 h J5 & -

N ITROHb R R

(—) A HE bR

PIPAC J7 80VFAl B 45 G 5 A5 2% MR bm i )
Jog B 2 K R 45 R fe A AR AT 2 4 B LR A
PR,



402 e B A ek 2026 44 H 55 29 B2 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4

L2487 D7 T - W] 2o R A 4 58 CT 2l MR X
FEIRYT IS B /K B B I O  PM U AL RN 3 A1
T B Bt A O . EAb 4Rk, FAPL PET-CT
DRI BE ) P AL 1] fieb 98 A 5C R 2T 248 240 i 2 o i I
SRR A R G A RS H S5, DT 228 3 R PMREA
By AN TB, 5 CTEL MR G W S gt 4
T K VL ETAS PM Gy S 36 97 RN

2. 2 & WL EE i Br S Y (CEAL CA19-9,
CA12555, 5 J5UR I ZE BUAHDC L) i) 28 AL B 34« i
SR AR A PR, (H R T B 3 2 75 R £ Aoy
Tl

3RV R IT RO O FE bR, B IRR
JT HT I T5 bR AE AR AR PM R A R4 7905 #4307, IFR
I PRGS Vo EATY 7 R AR

4. K VEAR S A 2746 A il 45K PIPAC IR
¥ WSS K A 28 Al (R 2 7 I 1 o 75 V) LA
FBUREFEAT 0 M 2 e, TP Ak I K 440 L2 7 BRI
O, P X Ry 70 Ak ) E R A o

5. RGEVHAL A A Ik RAEIR MBS 00 , (45 IE
A K BT RS TR A AZ 1k s [RIRE A P A= %
J5t 5 2 0 1 % (quality of life questionnaire-core 30,
QLQ-C30) 45 [l i FH £ 2 %k £ 35 e A4 A= 17 J57 1t
IIRERAS BEAT AL PR, , T AL PIPA C 12 fif R
il 2 T ) 255 3R A o

() VA AR ] A5

S5 RCPPAk B4 B 1) 50 AT 42 R [R] 48 B2 43 AR 9T
IEPEA R 22 4 S S2 MDAl DL SR A5 A
P45 S PPl 32T

1 IRTT BSOS PEA < STl 5 1) 0 25 4 e PM 72
i K g B2 SORE DR IHG A o I ) 650 R T 5 I
PIPAC AT i e o B R i WA I PR R A2
fetash, [R5 A AR 2 A R dRaE e s R
SE MR JEPPA SAEACR S IR LA PRGS W73 8 50
fiti R IR 45 MRy R

2. 50 W4 A 5 A2 PE VP AN VAl e R 32 2
Hrh TR PIPAC FARJF R IWIBr B . A5 5
FE AR R PIPAC AR J5 55 1 ~ 7 K P9 R JH AL 56 52 40
%% (visual analogue scale, VAS) ol # {H 1T 43 & 5%
(numerical rating scale, NRS) ¥E47 s 25 ¥FAG 7 5 96
FPAH A RS 7E 1 W5 2 I PIPAC ARG
4~6 JAIIN 553U PIPAC 5 61~ H INHiHE CTCAE 5.0 b7
WEREAT Ar GPPAL ™ 5 [R) B, 2838 A 1 5T det 8 A v L

5 A EORTC QLQ-C30 it 2 v-Af , HoEAh i 5 5
AN R AL —5

3K IR AL R A T M 22
FRRE M AEAT S Ry o B AR TR AE FRE S8 R 3 I PIPAC
J& 6 H N HCHE RECIST 1.1 bR v X 5415 247 Rk ik
TPEEA I VAl PM AT RO ™ BEah, iR
BERIT ARG B34 A BV 1 IR, R85 /0 24F
Bifi Jo AT SER AR 6 H 1 vk, E S NI P gk
TCHEWE SR8 K SLIR T R R

£ RO B

AR R R R T S T L B
A 2556 4 R R T R R s S E A RGN, 2R
B e g N B3 HROD 22 4 TR = IR & A i A0 22
Ko HETEPR ECIE R —E R H B IRUEEE 2
SRR CBUEAR RIS R S0 SR 5 A B 4 it R
BB IR AR AR R IEIZAIR R AR i
S IEACTT 2500 0T A 2 5 XU K B 4 N B34l 4y
v AU S5 A XU 2K < SRS A FRBhF A L
oM 1 L K 45 /E HP-PIPAC A I A BL, 3940 T
e AU RS THT I ¢ v %) HR M 58 2 DAL 5 1 R e A
A 38 [l 57— K i Sl B 5% DU Ay A T 22 4 F AERXL
RGN TR, RS IR # S
AN ERYRER MBS e s TR,
TR BB TG SRS, T 7E
R PNIPNESRES ot <M NN E Rk S
LR B 4

(=) ABip

L. 5% 2 5 PIPAC R AE 19 w8 KU N 0L 7
TR — R PE TR T AR G 55 1 il A2 0 R B
BIEFARK) #HE Z—KELEIIFFEF
B 5 YL ol M P B L B B4 ) NOS/FFP2/FFP3 45 4%
M B BP0 s % A S B B ek B
8A)M L HA, HHERE R PIPAC & L2454 R A
FOWE YR S5 BEIRR(Z LR A, %
FUYTC I 2 K WA, AH G R R XU (L FR T SR 8
B Jok o HIR 3 2 B, R 0 i O S %% B X B B B
Eb»:{:[l&m]o

2. B AU PIPAC LW 48 A
B 4710 £ ) IE W 28 W5 U0 3 15 e FEMFR
A2 A R, AR B A NI I 1 1 22 B 4
it o A IR 14 8 CED S R A S 3 B vk T e AR
25, PR IR 118 5 D0 R 9 S i HL T ) %
L ZWMR BN, KIWE R 2 5 PIPACHAEM)



rRAE B MR s 2026 44 55 29 555 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4 403

7 IERE I AT (PIPAC) TR S WY 282 UG 73 DX R 1] (A2 B3 AT NG IR ) Rl ol A7 0o I A 9T RS, 24 0, 3 T
AREEN G 53R 211K oo RS2 « 5 T AR SRAE AT BA R 45 24548 F B53) 15 4 DX CIRXURS: £ - 35 BRI B2 S BV B AT BA ) 5 e e o i e, XU
I3 DX EAT I 0P, TR I 2 24 R R HEZS B B, A T R s B oAy v IR, 2 3 B e

BE B, AR 24 ST LR B P A RO R R, L
L8 K DRV AAG T 2 #1240 T7 25 R s LU
SRR ZB PR R B R 12 R k<
WA R 25 5

(ZOARHATHES

B 31t s 5 e 7 A T R B A TR PR AR
#/iER L

1 FARIREE . 520 PIPAC YAYT 1Y TR % 0 B4
B3 RS, PR B A s A U R G s 4
SMBFREDT, ZAERFNELT HEEETF
ARAGAE DX 1) A il 152 24 R AT, W MAC T BE TG 4 11
eI 254, W5 1k 2500 Mo i T B e e AR A B
HBHRAEX

2. A UERS B IR B AR TE T AR AR (0 2
PAT [ %, 2 i e 7 LA B TRT e R 1T, I 72 AR HiT A A
FL5 FERENG A R 5 250 SR/ DO 65 FH R 28 2
5 (I 8B) o [AIHT, 55 Ak i AT i FH W 20 A7 50 1 7Y
T F AR 784378 36 F AR DB, 5 0] 2 28 0 48 AR
B, Bl 1k A I 3 g A (T 8C) 7 fifi FH 25 kAR
BB BT AT AT S B MR P PR AG A B AR 453
PO B . A 1E HP-PIPAC % 5 41N 35 15
HH B 72, 7 1k 245 ) 00 7 15 A 2 T DU I, [ R ok
A 5T RGBT R B
finh s B AN T 5 R ) R R AU ST

(=) AR A

TEBEA 2 A S IR A A v, o
TER: (AR PR R8O U R e i[RI, <O
PLAL T 20 AR, AAERR R I 55 P, B 1k P9 TR )
P Bl S BOF R A4 0 R AR IR T (2) TR
2 AL B e B B AP A B, A N BRI T AR
2 AR A% XU 5 1 sl b A 5 3 3l o () 7EHES
B B, By it 9SG BEAE T2 A SE LT BRI IR
R B B CO, UM I . BUA IR IERA T+
R IR R BPIRAS T, A P AU 5 | 58 4 I B
A PR B A MAR T AR B R R TR R
HRUS T R M AR TE 3 R O T RS B
#ro WEFEUESE, 76 PIPACIRYFid R rh ol A\ AT A %
I TR IR GEG , X AR 2 28 SR SR B i
P PEAT RN , 7oK S BRI A H ) A9 7 2505
B, PR A4 1 A D = i s i BAT R
R,

(V) A J i it A b

LR TS e B RS B - BRI BED) 11 82 5 O£
HERURARETELS, 577 259 B ek nl i
s Aeas B IR PERERS |2 AR N 7
TETS Y, 5 BEARRE B | e G 4y 0 3 i v 3 il —
190, SR REIR L, SRR R il AR TR
13 17 K Jo] B PRI R A7 25 0 2 i 1 e K



404 e B A ek 2026 44 H 55 29 B2 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4

8 (Gt Ui v RS (2 B3 A BAREIRT)  8AL A

JETAE, 5 WL ) s 8B AT ERIEAY 10 mm 27 RITR S8 5 8C. TR DX e A2 B 4 1 (1 A b A, 2 S TC T TR 110, 3 8y 070 Fe R 5 | 2 2l M

FARKIER)

2. — IR HEFEM 3 2 Bf T — IREEFEA (4%
PR B A7 P i 24 7 Sy BR A& FH 0 %% 35 HLA A
510 2 M B T P S g LT AR A B 1 A vk L
T738 A5G 18 F G E AL B

3. TR0 A 7 B A - A T A AR
i e B ek e FH T I BE D) 11 8% & 0 HREE 27 ARk
I7 250 EL S e AR, R T O B AT
P HALFARERH . RN, RIGIA 5T, FARE
BRI O TH 2 A0 B AT A R0 R A R R A e Ak
S, Ja s A R M,

4. 1o RV DX B S35 7 < AR I 2R3 B 1]
Y2 SIS XY 7 3 e A% B T T N B3] R AU 2 1
(JuHJE HP-PIPAC 15 £ B HL R0 X 380 64T R G0
TR & A U 0.5% ~ 1.0% & 50 FE R
(IR SRR BRI 5 IR B AR FH 2 g4k (= =
i FEEER ) DTl A WA A B B T 7 R AE
T W DAY R B, A5 0 T AR AN R, R &
FAATY T Rk 21 5% B2 1LY 7 259, iX —TEHE R T
TH TS RS AL AN B3 B Y1) E g e

() S ih 3

SR R AT g A R AT 24 W i T N L R
Fik, FARE N MR AT 25 AN N S, IF
[ DR R A = B R = R A = < i 7
WOIFICE 7E PIPAC IR YT JH 320 DX 88, ) A6 T e
i BE TR HUH o B S AL A B e A
(—W LW AR BZEFE B B ek b F

W2 7 47 66 ) | v IR BT P — O TR SR R v
) T B R R R T T U AR AN v T R SO
T A A B A7 T Y R T U R LR AR
e VR MRV A IR A AT B A A % T B )i
SEERBITY . — B R AR, R R ST R
125 R A, IF I sh iy 2 i e . b3 25 )it
T A TR Fei4r 28 00 35 U1 O i 58 3 A B 4P 2 &
YN D3 E A B3 5 ] S Sk RSOk R BIR 1 245 4 4
B, Bl J5 0 32 75 e R ATIE YUS VeI R . T A
TH R 37 X8 0 4% A B E SEH
T 2 A Ak B

(75) PIPAC HRP 2 85 XU XoF L

B X5 PIPAC B2 AR 1 ROl 28 78 XU, [ B2 7
O s ST i A I | B 3R T 7 G e AR A A
W25 244 BT e R GE1FA, o 78 PIPAC 32t 72
2R NS RS R WK, Z A i
BB YD FEAAE TR = 2 S W AR TR I R
B 5 A S B 9 10 W3 B 2 268 807 2 45 4R B BB R 1) A
3R B 25, Hok B KT 5 ng/m’®, I TR
b 2 5% 2% RAE O4A - 50 ng/m?) 7™, BR5E 3 1 52
SRR rh, KER I FEA Ry ARG 1 5 DB I 2 R GE
2 00 B R D8 e B R O R R B A K R
UYL REA NI T, FEHNZ AT 2]
RV B2 245 1y, AE R 255 RO 8 IV A ) M ) A A
AT A2 W B, $RIR 2R Gk SRS AR AT
SR FEME AR HER R G 8 A 2 SR



rRAE B MR s 2026 44 55 29 555 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4 405

T, PIPAC 7825 A= W W T K 45 R 22 %5034 T A il
R B TR R BR RS IR
KRR T HIPECT . A5 — A9 2, 1R A
HP-PIPAC & £ Jf- Bl £ %% A3 2 5 T R 51 19 2%
PR X 28 SRR A5 o IRV 3 17 B AR 3 B 4712
AT BT RE AT, 25 B Rk s (R S
DHRC2500023A ) , % B 76 45 o 1L i it I ik R T,
A B BN 58 XU AL T AR K B R b
IR A il e Ak

I\ BB

PIPAC FARAE Ky PM BT U 1) — FHT 24 45 24
AR, HA R /N A5 AT H 5 v DA R BT AR
B PER R PR, N o B R ORT IR YT L
2o AREAEMFLLE A S % 100 B N AMIG R I FH 2
B, I FE 4% L& [ P HP-PIPAC 145 1Y 45 K R 15 5
il R, B AEXT AR BT PR, AR st K AR 5 & B
SEOCHEIR AT R GG . I PR FH A%
TEAS L FE AT PIPAC #24F , IF X4 & 047 HLYE
b AN ARRE Y, 38 23 A S B8 K S A AR A
H K% J5 7 I Sk S T R PIPAC I PRERAE . 857 MG
L1 PIPAC %2 4 AR JRUISF- 5, B ik 4 20 [ Py
PIPAC FLYE Ak % i 55 1t R N FH Y G B S 4 o W AE
FEAT VAL H B — RO L Brba g S RE AR 97 S0 )
FEhh b e AR T o IRYT I R N R
TE N B B I B shAS Wl . BE & BEAR % e I
A A 5T B0 A R 2R, AR RN 36 1y FH 2 15
FELABTT R T, I S a o ol o AH DGR I Ak
#Heh R E PMAEALIZIT IS B BRHELL i 2
PM #3245 o

(ERE RSB RAFTRARRFEENTE SRR E
(2026 i) YREHZER S A& 8

Zr e RG]« F UL (4R PR R 2 ) D 22 B F s
FEERE) | E 7 8 (KA E O BERE) AR IESY (LS R
S R B B i < P e )

MmWARK B SRS ANRER)
REERSME (RERHFHF) BEREE(REARE
Be) B0 R A NRERS) Tl 5 (U AR A AREERE) |
A CRYIT S22 XN R BEBE ) 9 SR (BB AR R Be)
BEEAR IR ERE) 25 (7 RE ANRER) |
BAATZRAENRERD) 20 (R BRAMHE MR R B ) |
i (ARt IR B BE ) MR (48 FH T N RSB )
MR (7R 8 NREEBE) P INER (] RAE NIRERE) |
BERTAREANRER) I RS NRER) |
TEWE QRN BERLR 2 5 — B Bt ) | P LA (AR h RO

[F 5 B 2 g i Jes P TS Bt ) T Bt R (R R R R R 275 —
Wi B e ) | e (A RR R R 2 TR 5 I 2 e A T ] 5 I
Be) ERECR L E B S S BERE) ERILU RE ARE
Be) AR 3E — BB ) AR (7 M B 25 R 52 58
— M E BB ) P A (R b BEBE) B4R T (P
BERH R MR 28— B Be ) RABIR (7 R NRERE) (R4
(P R R = e ) e o (35 7 R 2 BRI 12 e ) L 10 B
(RHEEBERIR AR B ) Wk () RS AR EERE) B %
(Fot P B2 27 Be QOB L B B ) B8 R (T oIt I ) O = 55 7
Be ) R A A I A~ MR B AN B e ) R IE 49 (L
A R 2 1 2 e T B < 5 e )

P BRI A B BN BES W] ARIRAL |
WRBUEE 23 AR B NER 7 AR (7 R AR EEBE)
FARE R AN BE R A AN RER)

LB ERFABLE O R AR EERE )

FlEEMEE AT AEE S BITOA G 5, AR CBE A A AN
AT A 2 5% s £ G

Z £ X M

[1] Foster JM, Zhang C, Rehman S, et al. The contemporary
management of peritoneal metastasis: a journey from the
cold past of treatment futility to a warm present and a
bright future[J]. CA Cancer ] Clin, 2023, 73(1): 49-71. DOI:
10.3322/caac.21749.

[2] Yang R, Su Y, Ma R, et al. Clinical epidemiology of
peritoneal metastases in China: the construction of
professional peritoneal metastases treatment centers
based on the prevalence rate[]J]. Eur ] Surg Oncol, 2023,
49(1):173-178.D0I: 10.1016/j.ejs0.2022.08.023.

[3] Segelman ], Granath F, Holm T, et al. Incidence, prevalence
and risk factors for peritoneal carcinomatosis from
colorectal cancer([]]. Br ] Surg, 2012, 99(5): 699-705. DOI:
10.1002/bjs.8679.

[4] Thomassen I, Van Gestel YR, Van Ramshorst B, et al.
Peritoneal carcinomatosis of gastric origin: a population-
based study on incidence, survival and risk factors[J]. Int ]
Cancer, 2014, 134(3): 622-628.DOI: 10.1002/ijc.28373.

[5] Lemmens VE, Klaver YL, Verwaal V], et al. Predictors and
survival of synchronous peritoneal carcinomatosis of
colorectal origin: a population-based study/[J]. Int ] Cancer,
2011,128(11): 2717-2725. DOI:10.1002/ijc.25596.

[6] Spolverato G, Ejaz A, Kim Y, et al. Rates and patterns of
recurrence after curative intent resection for gastric
cancer: a united states multi-institutional analysis[]]. ] Am
Coll Surg, 2014, 219(4): 664-675. DOI: 10.1016/j.
jamcollsurg.2014.03.062.

[7] Marrelli D, Carbone L, Fusario D, et al. Pressurized
intra-peritoneal aerosol chemotherapy (PIPAC) for
peritoneal malignancies with palliative and bidirectional
intent[]]. Cancers (Basel), 2025, 17(12): 1938. DOI: 10.
3390/cancers17121938.

[8] Reymond MA, Hu B, Garcia A, et al. Feasibility of
therapeutic pneumoperitoneum in a large animal model
using a microvaporisator([J]. Surg Endosc, 2000, 14(1):
51-55.DO0I: 10.1007/s004649900010.



406

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

e B A ek 2026 44 H 55 29 B2 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4

Rahimi-Gorji M, Van de Sande L, Debbaut C, et al.
Intraperitoneal aerosolized drug delivery: technology,
recent developments, and future outlook[]J]. Adv Drug
Deliv Rev, 2020, 160: 105-114. DOI: 10.1016/j.addr.2020.
10.015.

Alyami M, Hiibner M, Grass F, et al. Pressurised intraperi-
toneal aerosol chemotherapy: rationale, evidence, and
potential indications[]]. Lancet Oncol, 2019, 20(7): e368-
e377.D0I:10.1016/S1470-2045(19)30318-3.

Tan HL, Kim G, Charles CJ, et al. Safety, pharmacokinetics
and tissue penetration of PIPAC paclitaxel in a swine
model[]]. Eur ] Surg Oncol, 2021, 47(5): 1124-1131. DOIL:
10.1016/j.ejs0.2020.06.031.

Heldin CH, Rubin K, Pietras K, et al. High interstitial fluid
pressure - an obstacle in cancer therapy[]]. Nat Rev
Cancer, 2004, 4(10): 806-813. DOI: 10.1038/nrc1456.
Khosrawipour V, Khosrawipour T, Diaz-Carballo D, et al.
Exploring the spatial drug distribution pattern of
pressurized intraperitoneal aerosol chemotherapy
(PIPAC)[J]. Ann Surg Oncol, 2016, 23(4): 1220-1224. DOI:
10.1245/510434-015-4954-9.

Chen R, Li R, Yang Z, et al. Pressurized intraperitoneal
aerosol chemotherapy in advanced colorectal cancer with
peritoneal metastases: a meta-analysis of feasibility,
efficacy, and safety[]]. Holist Integ Oncol, 2025, 4(1): 60.
DOI: 10.1007/s44178-025-00194-0.

Sgarbura O, Eveno C, Alyami M, et al. Consensus
statement for treatment protocols in pressurized
intraperitoneal aerosol chemotherapy (PIPAC) [J]. Pleura
Peritoneum, 2022,7(1): 1-7. DOI: 10.1515/pp-2022-0102.
Di Giorgio A, Macri A, Ferracci F, et al. 10 years of
pressurized intraperitoneal aerosol chemotherapy
(PIPAC): a systematic review and meta-analysis[]].
Cancers (Basel), 2023,15(4):1125. DOI: 10.3390/cancers
15041125.

Chen R, Yang Z, Li R, et al. Pressurized intraperitoneal
aerosol chemotherapy in advanced gastric cancer with
peritoneal metastases: a comprehensive meta-analysis of
feasibility, efficacy, and safety[J]. Gastroenterol Rep (Oxf),
2025, 13: goaf040. DOI: 10.1093 /gastro/goaf040.
Girardot-Miglierina A, Clerc D, Alyami M, et al. Consensus
statement on safety measures for pressurized intraper-
itoneal aerosol chemotherapy[]]. Pleura Peritoneum,
2021, 6(4): 139-149.DOI: 10.1515/pp-2021-0125.
Hiibner M, Alyami M, Villeneuve L, et al. Consensus
guidelines for pressurized intraperitoneal aerosol
chemotherapy: technical aspects and treatment protocols
[J]. Eur J Surg Oncol, 2022, 48(4): 789-794. DOI: 10.1016/
j.€js0.2021.10.028.

Tozzi F, Rashidian N, Ceelen W, et al. Standardizing eligi-
bility and patient selection for pressurized intraperitone-
al aerosol chemotherapy: a Delphi consensus statement
[J]. Eur ] Surg Oncol, 2024, 50(6): 108346. DOI: 10.1016/j.
€js0.2024.108346.

BN, B, SRR, 45 0 He B i SO0 e A7 A 1
FeR kW I 95 (0 0 20 B )] 48 T s AR 2R RS, 2025,
28(5): 551-556. DOI: 10.3760/cma. j. cn441530-202503
11-00097.

Fan Q, Li R, Yang Z, et al. Research progress in techniques
related to  pressurized intraperitoneal  aerosol
chemotherapy (PIPAC) []]. Holist Integ Oncol, 2025, 4(1):

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

(33]

[34]

[35]

63.D0I: 10.1007 /s44178-025-00190-4.

Li R, Fan Q, Lin X, et al. A novel nebulized drug delivery
system based on an innovative high-pressure peristaltic
pump availably applied to pressurized intraperitoneal
aerosol chemotherapy[]]. J Gastrointest Oncol, 2025,
16(1): 234-248.DOI: 10.21037/jgo-2024-1009.

Yang Z, Chen R, Li R, et al. Research progress in clinical tri-
als of pressurized intraperitoneal aerosol chemotherapy
for advanced gastric cancer with peritoneal metastasis[]J].
Holist Integ Oncol, 2025, 4(1): 68. DOI: 10.1007/s44178-
025-00206-z.

Gohler D, Oelschldgel K, Ouaissi M, et al. Performance of
different nebulizers in clinical use for pressurized
intraperitoneal aerosol chemotherapy (PIPAC) [J]. PLoS
One, 2024, 19(5): e0300241. DOI: 10.1371/journal.
pone.0300241.

B, B, BREEE, S5 IR IR e S B Ay 7 1 1)
f8 55 4 B[] /OL). T fk 9 2% 7 (B F W), 2025,17(4):
451-459.

Kepenekian V, Péron ], You B, et al. Non-resectable
treated with
chemotherapy

malignant  peritoneal mesothelioma

pressurized aerosol

(PIPAC) plus systemic chemotherapy could lead to

intraperitoneal

secondary complete cytoreductive surgery: a cohort study
[J]. Ann Surg Oncol, 2022, 29(3): 2104-2113. DOI: 10.
1245/5s10434-021-10983-2.

Alyami M, Mercier F, Siebert M, et al. Unresectable
peritoneal  metastasis  treated by  pressurized
intraperitoneal aerosol chemotherapy (PIPAC) leading to
cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy[J]. Eur ] Surg Oncol, 2021, 47(1): 128-133.
DOI: 10.1016/j.ejs0.2019.06.028.

Graversen M, Rouvelas I, Ainsworth AP, et al. Feasibility
and safety of laparoscopic D2 gastrectomy in combination
with pressurized intraperitoneal aerosol chemotherapy
(PIPAC) in patients with gastric cancer at high risk of
recurrence—the PIPAC-OPC4 study[J]. Ann Surg Oncol,
2023, 30(7): 4433-4441. DOI: 10.1245/s10434-023-13
278-w.

JE NG IR el 2 B3 2 . o [ R R 512 TR 4 v T 9
[EB/OL]. [2025-01-10] [2026-01-03]. https://cacaguidel
ines.cacakp.com/pdflist/detail?id=429.

R BRI 245 B R Ll 22 01 2 . B B e IR 7
LR & 50U (2025 B [1]. 4R 1 A AR, 2025,
28(5): 441-449. DOI: 10.3760/cma. j. cn115610-202503
04-00083.

Hubner M, Grass F, Teixeira-Farinha H, et al. Pressurized
IntraPeritoneal aerosol chemotherapy - practical aspects
[J]. Eur J Surg Oncol, 2017, 43(6): 1102-1109. DOI:
10.1016/j.ejs0.2017.03.019.

Stanhiser ], Goodman L, Soto E, et al. Supraumbilical
primary trocar insertion for laparoscopic access: The
relationship between points of entry and retroperitoneal
vital vasculature by imaging[J]]. Am ] Obstet Gynecol,
2015, 213(4): 506.e1-5. DOI: 10.1016/j.ajog.2015.05.060.
«TIT IS A SRR T AR J5 R IR 3 1 v [ SR i e
LRI I ER AR T A I s R e 1 o [ AR, e
WAMBLZR R, 2017, 32(11): 984-988. DOI: 10.3760/cma.j.
issn.1007-631X.2017.11.032.

BRI, 200, RESE, R I E VALY T P B IR - bk
T T S RZ IR 5 8 7 TR AR 9T T M M S B9 7 58000



rRAE B MR s 2026 44 55 29 555 4 ] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4 407

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Br—HIPEC 02 BF 73 5 .0 4 )] v = R I R, 2024,
51(13): 684-689. DOI: 10.12354/j.issn. 1000-8179.2024.
20240604.

Honda M, Kawamura H, Kobayashi H, et al. An ascites
grading system for predicting the prognosis of gastric
cancer with  peritoneum  dissemination[]]. Ann
Gastroenterol Surg, 2020, 4(6): 660-666. DOI: 10.1002/
ags3.12386.

Feldheiser A, Braicu EI, Bonomo T, et al. Impact of ascites
on the perioperative course of patients with advanced
ovarian cancer undergoing extensive cytoreduction:
Results of a study on 119 patients[J]. Int ] Gynecol Cancer,
2014, 24(3): 478-487. DOI: 10.1097/1GC.000000000000
0069.

Zhang F Feng Z, Zhang Y, et al. Determination of the
optimal volume of ascitic fluid for the precise diagnosis of
malignant ascites[J]. Saudi ] Gastroenterol, 2019, 25(5):
327-332.DOI: 10.4103/sjg.S]G_547_18.

Winkler CS, Sandhu ], Pettke E, et al. Pressurized
intraperitoneal aerosol

chemotherapy, a palliative

treatment approach for patients with peritoneal
carcinomatosis: description of method and systematic
review of literature[J]. Dis Colon Rectum, 2020, 63(2):
242-255.D0I: 10.1097/DCR.0000000000001565.
Nishikawa T, Watanabe T, Sunami E, et al. Prognostic
value of peritoneal cytology and the combination of
peritoneal cytology and peritoneal dissemination in
colorectal cancer[]]. Dis Colon Rectum, 2009, 52(12):
2016-2021.DOI: 10.1007/DCR.0b013e3181b4c46e.
Iyoshi S, Sunohara M, Yoshihara M, et al. Long-term
prognostic significance of ascites cytology in ovarian
cancer cases in which RO resection was achieved in the
initial surgery: a multi-institutional retrospective cohort
study([J]. Jpn J Clin Oncol, 2025, 55(7): 743-750. DOI: 10.
1093/jjco/hyaf046.

Solass W, Sempoux C, Detlefsen S, et al. Peritoneal
sampling and histological assessment of therapeutic
response in peritoneal metastasis: proposal of the
peritoneal regression grading score (PRGS) [J]. Pleura
Peritoneum, 2016, 1(2): 99-107. DOI: 10.1515/pp-2016-
0011.

Jacquet P, Sugarbaker PH. Clinical research methodologies
in diagnosis and staging of patients with peritoneal
carcinomatosis[J]. Cancer Treat Res, 1996, 82: 359-374.
DOI: 10.1007/978-1-4613-1247-5_23.

Kazanowski M, Lesiak P, Wierzbicki ], et al. Peritoneal
cancer index dominates prognosis after CRS - HIPEC for
colorectal peritoneal metastases: a  consecutive
single-centre cohort with 3-year follow-up[J]. Cancers
(Basel), 2025, 17(22): 3614. DOI: 10.3390/cancers1722
3614.

Fallah M, Detlefsen S, Ainsworth AP, et al. Importance of
biopsy site selection for peritoneal regression grading
score (PRGS) in peritoneal metastasis treated with
repeated pressurized intraperitoneal aerosol
chemotherapy (PIPAC)[]]. Pleura Peritoneum, 2022, 7(3):
143-148.DOI: 10.1515/pp-2022-0108.

Baake ], Nadiradze G, Archid R, et al. Peritoneal
regression grading score (PRGS): first evidence for
independent predictive and prognostic significance[]].

Pleura Peritoneum, 2023, 8(2): 55-63. DOI: 10.1515/

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

(58]

pp-2023-0014.

Sgarbura O, Hiibner M, Alyami M, et al. Oxaliplatin use in
pressurized intraperitoneal aerosol chemotherapy
(PIPAC) is safe and effective: a multicenter study[J]. Eur J
Surg Oncol, 2019, 45(12): 2386-2391. DOI: 10.1016/j.
€js0.2019.05.007.

Ceelen W, Sandra L, de Sande LV, et al. Phase I study of
intraperitoneal aerosolized nanoparticle albumin based
paclitaxel (NAB-PTX) for wunresectable peritoneal
metastases[]]. EBioMedicine, 2022, 82: 104151. DOI: 10.
1016/j.ebiom.2022.104151.

Mehta S, Kammar P, Patel A, et al. Feasibility and safety of
Taxane-PIPAC in patients with peritoneal malignancies—
a retrospective bi-institutional Study[]]. Indian ] Surg
Oncol, 2023, 14(Suppl 1): 166-174. DOI: 10.1007 /s13193-
022-01641-4.

Robella M, De Simone M, Berchialla P, et al. A phase I
dose escalation study of oxaliplatin, cisplatin and
doxorubicin applied as PIPAC in patients with peritoneal
carcinomatosis[J]. Cancers (Basel), 2021, 13(5): 1060.
DOI: 10.3390/cancers13051060.

Shariati M, Willaert W, Ceelen W, et al. Aerosolization of
nanotherapeutics as a newly emerging treatment regimen
for peritoneal carcinomatosis[]]. Cancers (Basel), 2019,
11(7): 906. DOI: 10.3390/cancers11070906.

Van De Sande L, Graversen M, Hubner M, et al
Intraperitoneal aerosolization of albumin-stabilized
paclitaxel nanoparticles (abraxane™) for peritoneal
carcinomatosis — a phase I first-in-human study[]]. Pleura
Peritoneum, 2018, 3(2): 20180112. DOI: 10.1515/pp-
2018-0112.

Mikolajczyk A, Khosrawipour V, Schubert ], et al. Effect of
liposomal doxorubicin in pressurized intra-peritoneal
aerosol chemotherapy (PIPAC) [J]. ] Cancer, 2018, 9(23):
4301-4305.DOI: 10.7150/jca.26860.

Tate SJ, Van de Sande L, Ceelen WP, et al. The feasibility of
pressurised intraperitoneal aerosolised virotherapy
(PIPAV) to administer oncolytic adenoviruses|[J]. Pharma
ceutics, 2021, 13(12): 2043. DOI: 10.3390/pharmaceutics
13122043.

D'Atri V, Galy G, Buff M, et al. Assessment of chemical
stability of monoclonal antibody and antibody drug
conjugate administered by pressurized intraperitoneal
aerosol chemotherapy[]]. ] Pharm Biomed Anal, 2024,
251:116410.DOI: 10.1016/j.jpba.2024.116410.

Sundar R, Chia DKA, Zhao ]], et al. Phase I PIANO trial—
PIPAC-oxaliplatin and systemic nivolumab combination
for gastric cancer peritoneal metastases: clinical and
translational outcomes[]]. ESMO Open, 2024, 9(9):
103681.DOI: 10.1016/j.esmoop.2024.103681.

Robella M, Vitturini M, Di Giorgio A, et al. Advances in
bidirectional therapy for peritoneal metastases: a
systematic review of pressurized intraperitoneal aerosol
chemotherapy (PIPAC) combined with systemic
chemotherapy[J]. Cancers (Basel), 2025, 17(15): 2580.
DOI: 10.3390/cancers17152580.

Khosrawipour V, Khosrawipour T, Falkenstein TA, et al.
Evaluating the effect of micropump®© position, internal
pressure and doxorubicin dosage on efficacy of
pressurized intra-peritoneal aerosol chemotherapy
(PIPAC) in an ex vivo model[J]. Anticancer Res, 2016,



408

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

A 8 g SNRL A R 2026 4FE 4 H 55 29 4545 4 3] Chin J Gastrointest Surg, April 2026, Vol. 29, No. 4

36(9): 4595-4600. DOI: 10.21873 /anticanres.11008.

Mimouni M, Richard C, Adenot P, et al. Pressurized
(PIPAC):
Increased intraperitoneal pressure does not affect

intra-peritoneal  aerosol = chemotherapy
distribution patterns but leads to deeper penetration
depth of doxorubicin in a sheep model[]]. BMC Cancer,
2021,21(1): 461.DOI: 10.1186/s12885-021-07955-w.
Giger-Pabst U, Tempfer CB. How to perform safe and
technically optimized pressurized intraperitoneal aerosol
chemotherapy (PIPAC): experience after a consecutive
series of 1200 procedures[J]. ] Gastrointest Surg, 2018,
22(12):2187-2193.DOI: 10.1007/s11605-018-3916-5.
Hwang DW, Lee EJ, Chung JY, et al. Optimal nozzle
position and patient's posture to enhance drug delivery
into the peritoneum during rotational intraperitoneal
pressurized aerosol chemotherapy in a swine model[]].
] Pers Med, 2022, 12(11): 1799. DOI: 10.3390/jpm1211
1799.

Piao ], Park S], Lee H, et al. Ideal nozzle position during
pressurized intraperitoneal aerosol chemotherapy in an
ex vivo model[]]. Anticancer Res, 2021, 41(11):
5489-5498. DOI: 10.21873/anticanres.15362.

Mun ], Park SJ, Kim HS. Rotational intraperitoneal
pressurized aerosol chemotherapy in a porcine model[J].
Gland Surg, 2021, 10(3): 1271-1275. DOI: 10.21037/gs-
2019-ursoc-11.

Sautkin Y, Schoenfelder H, Reymond MA. Design and
validation of an impaction-nozzle nebuliser for enhanced
distribution uniformity in pressurised intraperitoneal
aerosol chemotherapy (PIPAC) applications[J]. Ann Surg
Oncol, 2025, 32(10): 7981-7989. DOI: 10.1245/s10434-
025-17602-4.

Han KH, Lee S, Kim HS. Development of a universal
electric medical clamp for rotational intraperitoneal
aerosol chemotherapy[J]. In Vivo, 2026, 40(1): 151-158.
DOI: 10.21873/invivo.14180.

3 fif, BSL IR R I VA A~ R 97 TR 45 U T IR
HRGIRYT TP IR R R [)]. 5 A A5 K44, 2023, 44(4):
466-473.DO0I: 10.16781/j.CN31-2187/R.20220506.

Gege Z, Xueju W, Bin ]. Head-to-head comparison of
®*Ga-FAPI PET/CT and FDG PET/CT for the detection
of peritoneal metastases: systematic review and meta-
analysis[J]. AJR Am ] Roentgenol, 2023, 220(4): 490-498.
DOI: 10.2214/AJR.22.28402.

Colloca GA, Venturino A, Guarneri D. Carcinoembryonic
antigen-related tumor Kkinetics after eight weeks of
chemotherapy is independently associated with overall
survival in patients with metastatic colorectal cancer(]].
Clin Colorectal Cancer, 2020, 19(4): e200-e207. DOI: 10.
1016/j.clcc.2020.05.001.

Rustin GJ, Nelstrop AE, McClean P, et al. Defining response
of ovarian carcinoma to initial chemotherapy according
to serum CA 125[]]. ] Clin Oncol, 1996, 14(5): 1545-1551.
DOI: 10.1200/JC0.1996.14.5.1545.

Eisenhauer EA, Therasse P, Bogaerts ], et al. New response
evaluation criteria in solid tumours: revised RECIST

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

(82]

guideline (version 1.1) [J]. Eur ] Cancer, 2009, 45(2):
228-247.D0I: 10.1016/j.ejca.2008.10.026.

Thong ISK, Jensen MP, Miré ], et al. The validity of pain
intensity measures: What do the NRS, VAS, VRS, and
FPS-R measure? [J]. Scand ] Pain, 2018, 18(1): 99-107.
DOI: 10.1515/sjpain-2018-0012.

National Cancer Institute (NCI). Common terminology
criteria for adverse events (CTCAE) version 5.0[R].
Bethesda, MD: National Cancer Institute, 2017.

Arraras ]I, Arias F, Tejedor M, et al. The EORTC QLQ-C30
(version 3.0) quality of life questionnaire: validation study
for spain with head and neck cancer patients[]]. Psy-
chooncology, 2002,11(3):249-256. DOI1:10.1002 /pon.555.
Burke E, Harkins P, Fenn S, et al. Pressurised
intraperitoneal aerosolised chemotherapy (PIPAC) for
peritoneal malignancy, a systematic review of its
occupational safety[]]. Eur J Surg Oncol, 2025, 51(10):
110312.DO0I: 10.1016/j.€js0.2025.110312.

Delhorme ]B, Klipfel A, D’Antonio F, et al. Occupational
safety  of
chemotherapy (PIPAC) in an operating room without
laminar airflow([]]. J Visc Surg, 2019, 156(6): 485-488.
DOI: 10.1016/j.jviscsurg.2019.06.010.

Ametsbichler P, Bohlandt A, Nowak D, et al. Occupational
exposure to cisplatin/oxaliplatin during pressurized

pressurized  intraperitoneal  aerosol

intraperitoneal aerosol chemotherapy (PIPAC)? [J]. Eur ]
Surg Oncol, 2018, 44(11): 1793-1799. DOI: 10.1016/j.
€js0.2018.05.020.

Solafd W, Giger-Pabst U, Zieren ], et al. Pressurized intra-
peritoneal aerosol chemotherapy (PIPAC): occupational
health and safety aspects[]]. Ann Surg Oncol, 2013,
20(11): 3504-3511. DOI: 10.1245/s10434-013-3039-x.
Ndaw S, Hanser O, Kenepekian V, et al. Occupational
exposure to platinum drugs during intraperitoneal
chemotherapy. Biomonitoring and surface contamination
[J]. Toxicol Lett, 2018, 298: 171-176. DOI: 10.1016/j.
toxlet.2018.05.031.

Demtroder C, Tophoven G, Zieren ], et al. Platinum
contamination of laparoscopic instruments during
pressurized intra peritoneal aerosol chemotherapy
(PIPAC)[J]. Res Rev: ] Pharm Pharm Sci, 2016, 5(2): 8-11.
Occupational ~Safety and Health
Controlling occupational exposure to hazardous drugs
[EB/OL]. [2016-08-01] [2026-01-08]. https://www. osha.
gov/hazardous-drugs/controlling-occex.

Administration.

Viegas S, Oliveira de AC, Carolino E, et al. Occupational
exposure to cytotoxic drugs: the importance of surface
cleaning to prevent or minimise exposure[J]. Arh Hig
Rada Toksikol, 2018, 69(3): 238-249. DOI: 10.2478/
aiht-2018-69-3137.

Ferron G, Simon L, Guyon F, et al. Professional risks
when carrying out cytoreductive surgery for peritoneal
malignancy with hyperthermic intraperitoneal
chemotherapy (HIPEC): a French multicentric survey[]].
Eur ] Surg Oncol, 2015, 41(10): 1361-1367. DOI: 10.1016/
j.€js0.2015.07.012.



	目录
	摘要
	一、PIPAC 技术核心原理及优势
	二、适用人群
	三、术前准备
	四、术中操作
	（一）患者体位与麻醉
	（二）操作平台构建
	（三）腹腔评估与样本采集
	（四）药物配制
	（五）设备的连接与测试
	（六）PIPAC治疗实施
	（七）术后处理

	五、术后管理规范
	六、疗效评估体系
	七、职业防护注意事项
	八、结语
	参 考 文 献



