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Experimental study of reliability and feasibility of intraperitoneal hyperthermic chemo-
therapy

FU Tao, LIU Bao-hua (Department of General Surgery, Institute of Surgery Research, Daping Hospital, Third Military Medical University,
Chongging 400042, China)

Abstract: Objective To evaluate the safety of intraperitoneal hyperthermic chemotherapy. Methods — Twenty
four New Zealand rabbits were randomly divided into four groups: group A (intraperitoneal hyperthermic chemothera-
py group) , group B (intraperitoneal hyperthermic perfusion group), group C (intraperitoneal normothermic chemo-
therapy group), and group D (operation group) . Vital signs of the rabbits were observed during the operations, and
blood routine, liver function, and renal function of the rabbits were measured postoperatively. Intraperitoneal adher-
ence and pathologic changes of the livers, kidneys, spleens, and tissues of stoma were observed. Bursting pressure of
the stomas was measured in groups A and D. Results The breath, pulse, and arterial blood pressure increased in
rabbits in groups A and B, but all were in normal ranges. There was no significant difference in changes of WBC and
RBC between the four groups (P> 0.05) . Platelet decreased significantly in group A (P <0.05), and BUN in-
creased significantly in group C (P <0.05) . Intraperitoneal adherence was more obvious in group D. There was no
significant difference in bursting pressure of stomas between groups A and D. Conclusion  Intraperitoneal hyperther-
mic chemotherapy, resulting in no harm to rabbits, is safe and feasible.
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Tab 1  Changes of indexes at different time points in each group

Group  Time (d)  WBC (% 10°P/1) RBC ( x 10°/L) PLT ( x 10P/1) Albumin (g/1) AST (1U/L) ALT (1U/1L) BUN (nmol/L) Cr (pavol/L)
A -14 8.47+1.80 5.47+0.25 223+ 83 25.55+3.43 82.90 £45.05 75.87 + 18.95 6524 1,33 82.87+ 13.66
1 11.25+2.63 5.15+0.31 249+ 70 22.60+2.04 61.92+28.39 70,18 + 24.06 6.13+0.58 98.67+16.94
3 11,43+ 1,39 5.16+0.37 MB+ 117 20.83 +3.76 29,27+ 16.09 45.77 £ 14.54 5.17+1.00 85.67 + 13.03
5 9.33:£3.10 4.59+0.72 226+ 78 17.77 +4.45 43.82+17.50 35.20+6.02 6.33+0.95 96.83 + 10,82
7 7.52+1.62 4.34+0.53 186 + 60 15.92+2.33 28.67+5.24 28.67+5.24 4.67«1.18 81.00+ 14,25
B -1 8.07+1.65 5.33+0.46 272+ 84" 23.55+2.37" 48.25+22.44 45.27+9.68 5.42+0.98" 88.98 + 8.38
1 .53k .57 4.99+0.57 296+ 90° 24.50+2.17" 4933+ 17.84 49.87+11.18 6.53£1.17% 83.17+7.94
3 9.45+2.29 4.83+0.62 403« 1107 24.67+2.07° 39.70 + 20.68 41.83 +8.91 5.651].”’" 79.75+11.54
S 9.92+1.76 4.79+0.74 438+ 141" 21.23+ .42 32.83+ 16.89 36.101£9.43 4.91£1.04"% 77.24£17.12
7 9.35£2.22 5.07+0.57 408 + 140~ 23.17£2.23" 35.83£8.08 35.83 £ 8.08 4.85+1.22* B4.34+11.17
ot =1 8.42+1.40 5.59+0,48 33377 B.BLIL.T 61.87 +47.94 68.97 +23.63 6.60+1.65" 77.68 +£13.25
1 13.67+2.33 5.06+0.56 360 + 87" 23,17+3.37 52:17+29.32 64.00+23.35 7.82+1.06" 84.18+20.98
3 7.95+1.31 4.89+0.53 318+70" 22.17+3.31 39.67x21.23 56.33+24.14 7.45+£1.21° 87.22+15,59
5 8.48+1.82 5.14+0.46 34+ 112° 20,50+ 1.87 43.38 +23.92 50.78 +22. 16 7.15+1.70% 94.63 + 14.76
7 7.08+0.95 5.32+0.46 M9+ 100" 21.00+2.37 55.58 +£26.09 55.58 +£26.09 7.10+£2.13" 96.78 + 14.99
D =X 8.50+1.62 5.55+0.20 319 + 84" 25.83+0.98""  57.17x39.77 41.00£24.50% 5.83+1.82% ®4.67+13.17
1 10,10+ 1.83 5.28+0.33 M9 +59° 25.33+1.75"  58.50+37.77 4,17 +27.69% 5.93+0.57% 91.02+ 14.02
3 9.72+£1.70 5.20+0.43 326+89" 23,00+ 1,107 51.00+38.90 33.33+ 19.40" 5.59+1.01% 78.00+12.65
5 9.71+1.77 5.30+0.27 82+ 130° 2.80+£1.90"  53.13+40.32 33.30 + 17.62% 5.71+1.90" Bl.67+15.16
7 9.22+1.30 5.38+0.23 355+81° 24.33+1.03" 33.83+24.39 33.83+24.39" 4.5411.06" 82,18+ 12.73

A the day before operation; %

P<0.05, #*: P<0.01, us A group; #: P <0.05 vs C group



55 3 1) fif

S R AT TE AT 1 2 IR T 225

2.3 b o R

A WA LTS (196 + 27) mmBg, D 2 W4 11k 84 TR
K (209 = 19) mmHg, WAL I EHEER(1=0.944, P>0.05).
2.4 REMLFUEK

A LLBRMY A 11 J50 6 UL 478 HE R 1 A, A AL WD b T M o 3,
FPOCLL D ZEUR AR A R R A 2 T U VA A
LI S s B e L O EE T 2 Al sh Wy & 11 I R L 1 FS
AT T R L) ZE ) S 194 D | o] D, A B I I 2 40 TS 1, 45 %
A

3 g

HCP i FH F I R EL AT 20 4R/ 1 s, & fE A 24
A% LIV AU 125 10 90 00 M6 A0 T/ N A A R kL 0t BT o
HEREARGSFFE. BT HCP B—F iz AR
I7 07 ATk Gl 23 X RLIA ™ 2 AR BE R . AE THCP
I FH T AR P el 8 e b 2 A T 22 1 O A , N g A
BELS W Ol ™ IR R A
1, {5 THCP 57 JH 1 i R AT 0 068 e PRk 17 4
T P AR '
ARG A LB ALV KB | 3k i 7E R T
PR A PR T H AR E e R
M, THCP 367 il R p A R e A I o 143022 A
B 214l 4 B i A ol T o R P U A Bh fE 36 ~
37 °C Z[a], U 42 °C A= A i RIS Tt B v X Hp s A
Tk MR AS K, AN ] 3k 71 0 4 B 0 DK A R L
22 G2 C B0k B U, H: 3 R 2
B REE L 2B S AL W THCP B, MMC
I3 3 AR T RE B TR ST 45 min 5 W88, I IRE I 3 3
MMC & FEBAIE 60% , IHCP 45 <5 2 b MMC H 1fiL i A
PRI M o B Erh MMC () 258 il 28 F 1 R (area
under the curve, AUC)ZY &3¢ dh iy 23.5 52 5K 7%
S DL HRTE K 10 mg/L (Y MMC 8 000 ml 17 IHCP I
MMC ARG 25318 T i ik ik 7 (20 mg/m®)
2yt Rk, B MMC A7 — 2 1 B a4, THCP B — i
UL AS 23 80 T 1) B D REL S . AR5 b IR ARk
CHEHARHEMERFE(P <0.05), i ULEF2E k& 4
(ACHH 25 5. AR ARl 28 o DL, C 2410 2 a0 AL iF
Il I U Y YL A 2 T )
FEA 5, 100 R s 0 A T Al A0 2 ik ) e ' ) i
P, AT -5 TR A R U ot 3 b o R b A K
9 PR A 25 21 S5 A AL O ) &8 48 5
Daly'" 5 HH AL IT I 2945 2/3 2594281 1 bk 5]
IR IE T2 ARG IR AL 13, 3 %) Bl 36 I T4
¥ 0 AT 3 R AR HA B E L. THCP Iz
1) MMC 2447 2/3 A JFIE, 10 MMC == 5278 1 I0E A A

YAl A i 2 g D DI RE A B 6t . A 4 F R 1
BUAH A FRECY B.D 4422 B3 ) BAH LB EAR
S s 1.3 KA G e, JE R C.D 4 A
FREF M. B4l Zm s R En, OB Sk
IT 29 MAT X, B PRI PARE T A0 s TR A T DA F AR
LA I, A o A Rl B 113 24 9 i IR A, i
W 2 A I G 18 11 150, DA B Y
ik, 4541 ALT AST F oK WL W i 4780, A 2H ALTAST J2
A WL A I ARG SR 7 FTFAE S0 At A< WL 52 4
FAFEMOAR SR MMC 17 I IR G R A AN 2
DO i3 e 1 s 1178 7 (VD0 5 s o 8 g A 41K L KB

DL AEH T I A RNE P R 5 0 M 00 ot 3 2 1 o
S R S E i (R

T MMC J ™ o A2 P , T30 40 i >
(85% ~ 95% ) B /NI 2D (1% ~ 44% ) , 441 I Uik
AT 4~6 i, —BE 6~ 8 FKE. 24
£ 19% ~ 24% (I N R AT . AR SLI8 H 25 40 B &%
BLER LA AL 2T 40 B () A8 Ak 25 L D) O O b 3 5 S
(P>0.05), 0] Gy T ULEE ) B (1 1 ) i
A LI RA D O S R S A E B (P <
0.05), 1M C 2 Hpsa LR FHMER, wii] g Ed
THEP S AT R SRR TR A5 R, aT e
A AT 2 W WM 2o AT . LR D R M R A
AT s B A EE V- A o), ) b i A 17 T i
AP A A ) TR R 2t o B A O R

I P Rt 3 S L SR N T A T A ATk G ) S5 S
ik 90% I8 i T A 2 5 BV I R 1% L T J 8 SO 2 I
HEp A BEL 11 5 1 22 it I)"l"j 5 Cubukeu -/'Iff'ml"fﬁ H MMC ]
PUAT S0 By LI F il 32, i PR MMC B RS 400 e 2T
AEANM A5, AU R A LB C AR I R A% 1 R R
D AR, WU T MMC B A B0 R R i B 1
Ml

AT AT R el S I Ea AR,
Shimizu 257 7E/NUAR A T 9280, 45 5 55 7 de ] 3
o MU, A Tt RS AR (R B0 1 2 )
BAVEAN M, 2T 4 R FILZ I RS AL

XAy 1A G i AN R, ARREIE R A LD 4L
CUBE 2 G e Pk 2 S, B THCP X Wy 5 H @& 6
e Al

AWFTELE A F W, THCP 1597 1 FE AN 23 0] e i
B E R L P s o) TR R R 2, R R
O ot P R T K, AR i U A A TE 2l Ll
HOHL G RN S LA 1, IHCP S22l fr R 421



2T I
2005 42 H

226

=K

o i
ACTA  ACADEMIAE MEDICINAE ~ MILITARIS

Vol. 27, No. 3

TERTIAE Feb. 2005

SE M

(1]

,_
w2

N

wn

g

St A ot oty W Sl

Spratt | S, Adeock R A, Muskovin M, et al. Clinical delivery system for
intraperitoneal hyperthermic L'hﬂn]nlherﬂPY[H . Cancer Res, 1980, 40(2);
256 — 260.

Zanon C, Clara R, Bortalini M, et al. Chemohyperthermia for advanced
abdominal malignancies: a new procedure with closed abdomen and previ-
ously performed anastomosis[ J]. Int J Hyperthermia, 2001, 17(5): 456 —
464

[3] SoRaE, R, W =16, HmmA S ey T S HG I C &

L1 AR s Rl 45, 2001, 4(2): 88 - 90,

Yonemura Y, de Aretxabala X, Fujimura T, et of . Intraoperative chemo-
hyperthermic peritoneal perfusion as an adjuvant to gastric cancer: final re-
sults of a randomized controlled study[J].
48(42): 1776 - 1782,

EERE, B, LA KA A I IR R AR AT 5 F el i
ST FE[]. P EERAEAE, 2002, 82(11): 786 - 787.

Koga S, Hamazoe R, Matea M, et al. Prophylactic therapy for peritoneal

Hepatogastroenterology, 2001,

recurrence of gastric cancer by continuous hyperthermic peritoneal perfusion
with mitomycin C[J]. Cancer, 1988, 61(2): 232 - 237.

Okada M, Bothin C, Kanazawa K. et al. Experimental study of the influ-
Br )

ence of intestinal flora on the healing of intestinal anastomoses [ ] .

Surg, 1999, 86(7): 961 - 965.

D0 ™ RO, 2 B A5 R TR B A T I R AR

MG AREE L], R ESE SRS, 2000, 2003): 165 - 166.

I PRI, P, TRMRA, . RORALA IR ISR A G2 o vk

X - 2 g 2

g s S5 e Lt gt S g B g 1
P e L e A e

AL WISt Rt A P LA

[10]

[11

L13]

[14]

[15]

[16]

[17]

IR AT ] S HA R R, 2000, 2007): 415 - 416.
Kunisaki C, Shimada H, Nomura M, et al . Lack of efficacy of prophylac-
tie continuous hyperthermic peritoneal perfusion on subsequent peritoneal
vecurrence and survival in patients with advanced gastric cancer J|. Sur-
gery, 2002, 131(5): 521 - 528.

Glehen O, Mithieux F, Osinsky D, et al. Surgery combined with per-
itonectomy procedures and intraperitoneal chemohyperthermia in abdominal
cancers with peritoneal carcinomatosis: a phase 11 study[J7]. ] Clin On-
col, 2003, 21(5): 799 - 806.

Jacquet P, Averbach A, Stephens AD, et al . Healed intraoperative intra-
peritoneal mitomycin G and early postoperative intraperitoneal 5-fluoroura-
cil: pharmacokinetic studies] ] | . Oncology, 1998, 55(2): 130 - 138.
dRR. W OB BRFA:, L A R PRI P iR Tk
SEMZCEN 5] AR SRR AR L 1999, 16(4) : 315 - 316.
Daly J M, Kemeny N, Sigurdson E, e af . Regional infusion for colorectal
hepatic metastases, A randomized trial comparing the hepatic artery with
the portal vein| J]. Arch Surg, 1987, 122(11): 1273 - 1277.

Menzies D, Postoperative adhesions: their treatment and relevance in elin-
ieal practice[ J|. Ann R Coll Surg Engl, 1993, 75(3); 147 - 153.
Cubukeu A, Alponat A, Gonullu NN. Mitomycin-C prevents reformation
of intra-abdominal adhesions afier adhesiolysis[ 1], Surgery, 2002, 131
(1): 81 -84,

Shimizu ', Maeta M, Koga S. Influence of local hyperthermia on the heal-
ing of small intestinal anastomoses in the rat[ J]. Br | Surg, 1991, 78
(1): 57-59.

(¥t MREGE)

ks




