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Balloon-Occluded Arterial Infusion Chemo-
therapy in Treatment of the Patients with
Locally Recurrent Carcinoma of the Cervix
who Previously Received Radiation Therapy

Kazuo Andoh, Kunio Odagiri, Tatsuo Kitamura,
Kousuke Yamashita, Tsunehiro Doiuchi,
Takahiro Kinoshita and Kengo Senoo

Nine patients with locally recurrent carcinoma of the cervix
were treated with balloon-occluded arterial infusion chemo-
therapy (BOAI)in order to secure high concentrations of anti-
tumor agents. All the patients had previously received ra-
diation therapy for squamous cell carcimoma of the cervix.
Recurrence was diagnosed by cytology and/or biopsy, or CT.
Either cisplatin 100 mg/body and doxorubicin hydrochlo-
ride 40 mg/body or cisplatin 50-100 mg/body and pirarubicin
40-60 mg/body were infused after the bilateral internal iliac
arteries had been occluded using balloon catheters. As the
largest diameter of the tumors on CT increased, the mean
survival after BOAI decreased. The mean survival of 4 pa-
tients with no detectable masses on CT was 45 + 30.7 months.
In 5 patients, neurological complications, subcutaneous and/
or skin reactions of the buttock, or necrosis of the uterus de-
veloped. The neurological complications were damage to the
sciatic nerve at the level of ST or S2. Our study suggests that
BOALI therapy may lead to a high complication rate in pa-
tients with locally recurrent carcinoma of the cervix who
previously received radiation therapy, although long-term
survival can be expected in patients with no detectable masses
on CT.
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FEEROBEEE LT, W%, FHsED L 0I3H
WD ER SN D, —F, FERBBHREROGHRE
13, TR CIABEBELDEIT S 505, +TITh
HRERIITON TV LG OEREIHEI S TuE
V. Allbivbiud, RETBIIRILGE % —RE9 I ERF L, #
DEIIRIERIIZH H R EDORETHRA L HE SEHZ L
3T & Sballoon-occluded arterial infusion chemotherapy
(BOAD Z 11T L, MAHHAHRZRORITHEIC B 2 M
FHREMGT Lz, bbb oOBE6E T, —RSED
AR S ERIBGE IC BT 2 i d e b o 72, '

WRBELVHE

AL, 19904E 1 A 2°519944E11 A F Tl (RF
) B RGE R IR RIS ATRD Sz 9 BT, FE4E
WHl3S7. 7% TH A, | PUCBEOHRBEO SIS - 72, it
SHRRIAEIE, 7 BN HLERERS48-50Gy & B R NE PR 27
35Gy & MiAT L, 2 P F 5 &6l k2 h Fnsl kst
46Gy, MR FRIENIES0Gy IR S N7z, JRIFESEH &
&, ERERLROT, T8 T2 m5Rmitc, Mk
#, M2, FEACTICTHEZHRTEENE L, &
ek, BREHOGHFADLED:. BREE 3 HADAIC
BOAILZ Ml N B BIIRIZAT - 72, HEElE, Seldingeri:ic X
1), 5F double lumen balloon catheter % [ ] A BEBYAR AR 12
T, TN OAGEBIIRIC w2 EA LS — VB
FETICDSAZ AT L7z, RIZ, BBE#RIEY 72 AW,
PUEA| z AREEA L7z, $UBAN, Y AT5F 2 (5 %)
100mg L 3G/ FF VNS 2 (T R 72 %) 40mgE 7213
AT 75 50-100mg LIEBE T NE L Y (FINVE D »9)
40-60mg DA B HETHA L, FEAIITR305EE L.
THNZ 1 E, 12 @, 1 H02 3 BIBOAIZ HEAT L7z, B
FERFIC TR O AR LUNEFRABIE R0 - 7. BOAIRT
BDIES~ — 1 —D%{L, CTLORKIESELBOAIKDE
UM & OBIFR, DSARTR, B X URITEHOMIBHE 2K
L7z %3, BOAIF: 1 BIICREREEENES X O RGIEHEDS,
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Table 1 Summary of the Patients
Case Previous Location of  Recurrence mass size DSA findings Following
L Drugs
/Age  treatment recurrence  after radiation  on CT Occlusion site/ Uterine  Tumor treatment
Frequency of BOAI  artery stain
1/61 R e 6 mo up t. 1A, It. IA/1 - - C: 100 mg, N
Parametrium P: 40 mg
Stump C: 100 mg, .
4 Op, R i 14 yr ub rt. A, It. 1A/ - - Bricker
2/46 P Bladder 4 P: 40 mg ©
. C: 100 mg iv-CPI
2 R 1yr2 mo up rt. 1A, It. A - - '
3/5 Cervix y P: 40 mg 1C
C:50mg
4/49 Op, R m 3yr3mo ub rt. 1A, It. A/ - - ’ -
B SHImE y P: 60 mg
572 R Gentx 1yr 1.5 cm t. AD, It. AD/2 + - GID0Imd =
Parametrium P:40mgx 2
6/59 R Cervix 10 mo 15cm 1. AD, It. AD/3 + = GEOmgx3,
Parametrium P:40mgx 3
7/53 R Uterine body 4 mo 3cm ft. AD, It. AD/1 + - C:100 mg, -
P:50 mg
8/61 R Uterine body 1yr6 mo 3cm rt. AD, It. ADA + - G400 g, TPE
P: 40 mg
9/66 R Cervix, Bladder 1yr6mo  4cm . 1A, It. 1A/ - - C: 100 mg, _
P: 60 mg

R: radiation; Op: hysterectomy; ITA: internal iliac artery; AD: anterior division branches of internal iliac artery; UD: undetectable; C: cisplatin;
D: doxorubicin hydrochloride; P: pirarubicin; Bricker: urinary diversion using ileal conduit; iv-CPl: intravenous injection of cisplatin, peplomycin
sulfate, and ifosfamide; 1-C: local injection of cisplatin; N: nephrostomy; TPE: total pelvic exenteration

1 B EREEEDS, | Bl EREER & 7
7, BREEZML-LOT, BIERIZIZE
Lo Rl A

L

JEBID PR % Table 112773, BOAIf:, iE
BlazbrE, 2487 HUANIZERTESRE L7

[E~——I35BITIEFEZ, 36ITSCC
EMEZ R L7, 36]L bBOAIASCCOET
BAERLNIA, Wb BT, T
HARL 7 7 A T& o 72 (Fig.1). CT g AkfEs;
AR T DIHEVBOAIR O EFHAM 3455
ThEMSH 7. BREHEZERTE 2V
bDIk 4Bl ), BOAIEDAETFEIR 345 +
30THATHo7. 20953603 401
DEREGEVHEONBESEFRTHL. F
FREEEAT1.5emD b DX 2 6lH Y, 31.5+2.1
A RATH -7, BEEEH 3embl b (fhyufl
3em)iZ 3 BB, 57060 ATHo7
(Fig.2).
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Fig.1 Changes of serum SCC antigen levels after BOAI.
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DSABTR TR, 5HICFEBRSR LR > 707

O, N — SESM SN EEIR AR L. T
BERO R S N7z 4 BITIE, 7500 — > BAZEERRLIZT
13 &> PN s BOWE 0 /5 B (anterior division) $ 72125

FERAR S X OCNBEEIIRAT AR E Lz, S0
EONBEENRET HE S 13 FREIR I S hi
hofz, Fi, 1 FI—fTTFEEIRAESEBIIR & It
Fa e LTwieds, o is s Lz, &fT
HEBH B AZ I B S N A - 72 (Table 2). BHlRFIE AL
ZACITIERIEATICRR S, BRAF 2, rhepE 1 41,
ML BITH o
LEMREWERIZ, 3602 2 MR —E8 g
THHIHI AR S /DS, 34 A TR LA, T/,
4 BIIRBEDILASFRO SN 7zAs, 1 BBy
L7z

R R EIERIE 5 BCFR b7z (Table 3). =
D) BbTEHRERSWDIZ 1 FITH 72,
MRRFENAHHEL 4 BlicRo bR, FEEIROH
e o7z 3 BICT— M F 72 X O RS 5k
BB ERE O L O 128 ZICAEL, HETZET
WZ47A A B L 11T 8 HRICA KRS TF
BRAmO LW AT IET 4L L. ik
T3 A ALAICHEE L7, LOMERIZ LISV ICER
WUZD, 36 TABDHEALLTPIIRELT

after BOAI
Recurrence  Survival Complication Status
numbness of bilateral peritonitis
2mo 9mo .
buttocks and thighs carcinomatosa
redness of rt. buttock;
5mo 3yr1i0mo  numbness of rt. buttock alive
and thigh
numbness or weakness of
2yr8mo  3yré6mo rt. thigh and leg; alive
redness of rt. buttock
numbness of rt. thigh;
7yr 7yr redness and induration of alive
rt. buttock
7 mo 2yr6 mo - I y
metastasis
1 yr 2mo 2yr9mo - tumor
hemorrhage
B 6 mo _ perltlonntls
carcinomatosa
necrosis of uterus;
_ 6 mo recto-vaginal fistula; sepsis
vesico-vaginal fistula
B 5 mo _ p&rlt?l‘lllls
carcinomatosa
month
80
70 E r
60 -
50
40 -
30 - $n-2
20 n=4
10
E I n=3
0 T i
ub 1.5 3
cm

Fig.2 Largest diameter of mass on CT vs survival after BOAI.

UD: undetectable mass.

FrHCI0E 1258

W5, 4L RERD HBEAL AR | A2 B

FE(S1,82) OFFFIHII—F L Tnfz, 72, 4

3 B C—MORLFIAMAE X 72 (SRR EL T ER DS AR T 7
(IR AT 2-14 HIR 124 U 72 (Fig.3).

FEBROR SN 1| PITHRTEED L CEREE)
1AM EICAEL, CTICTTESHEICEMRIIUE»HBE L7
(Fig.4). 5 % HBf AR idrd iE1T S iz, ESE
B0 - EEIE AT A S S AS, FESEES, ARERRTBED —
B, BEMEAEEIIRKIAL —2OBEAR ST,

z B

F & SR B STROA RS O R AT RN A I
3, PO, FaTERE, (LREREL EANEIRE NS,

R ARG & 2 BR BRI 2 0HiEY D
%. Norib ik, MERABBEZ KT L10% D 5 F£EFFEEH
HLTWAY, LaL, BEIHNE, FEEIERH&EOTHEE
DETIZE 0 EEHEIC L 2 EELRIEHSHES 250
T, FOMEIGE % ZIEFNIZAE L, 10 E£LLEORIB O
KM /T BEMICR S N5,

FHANE T, BRABEFSMT T TIzBkIcB W TR
BRI SN TWA, L L, BlrlEssehiin I FipRe
DOREVHRTH Y, FHIBEHGEIA TN ROBESRET
BIER B R EERLY AL  ShD. ITEEPHEIZ50-80%
EEFETHY, FIMIECD 5-14% &A% v, Tz, itk
HEHTRETIEH 575, SR THOANE, LU, AMPuil
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Table 2 DSA findings

visualization
of
uterine artery

No. of cases

balloon
ncclusion site

tumor stain

Internal lllac Arieries

Anterior Divisions

Anterior Division

Internal lliac Artery

Table 3 Local complications caused by BOAI(n = &).

visualization
of

uterine artery

local complications

neurological

skin or
subcutaneous
tissues of
buttock

uterus,
bladder,
or rectum

+

4*

0

3&
0

RIABGRICHET 2 MEIR L7562, b
WhNORERIZ 9§l 2 i vds, CT S
BB % 6T & v 4 Bl 3 FlIZBOATLE 3
6 AU EORMAESEFGONA, L
L, CT.L 3embh LOFFENES; TldEE~ —
H—DET L — BT, TRERATHAS
Zlhh, BOAIDFHEIRE L Ehh
5.

BhEETIX 2 5092 BIVER AR | 8%
T& 5%, &5 RBEORITERA DA
R B & N RBEIRD B U5 AREIEY, B
A, AE RS A EARE S Tw
5. BOAITIE, &6 (ZEETH 4 EWER A
i SN B AREMEA S B, RIS, PG
FEMRIEFEIR, TEREIR, PIEEE
IR, FEBEEDAR, PASHBIAR, WEMZENAR, MES)
ik 7% E DL (anterior division) & 2L
Bk, WREEIAR, LREEEIIRZ Cokhk
(posterior division) 12571 T &5, AMAL4E

B IRIEARE AR, BRI B &

Asterisks show concurrent complications in three cases.

BT A L HY,

=7, FEHRILFRECHLBEOBRZELRL,
BHESE, BEEOWVWIRIRAALNTYS, Lo L,
PUERBEO TR CIEHME L MRE T LY, PusHlIod

TARSHOETHARE SN T EY, FHEETIIMm
B EEAME ¢, B TIEERNIME ISRV S R
NE AL AT A A RE LR T, wihbah®
BU0ESEkE 3EVE.

BOAIE, FERDBHFHICIEN, S5 BRI
BHNIREEZEO L7012, [HHBNZ L »> THESR
72T, HEEEE O B)IRI0LIT % balloon catheter &
B T— BRI ERT L 72 B TF O AR BIIR (HsE Al
FEATAZLOTHL., ZOHETITERIIFR
NTHIRECHESIEHAL, LabBRfAEOAR
BEERT 5. B2 XU, Bk A Tl
BrBERICT 2 — 7% AL, Mitomycin COFFEE
Azfrv, BRI PRELHE L 25, A
B BIAR % AR TR L 223 A O M P R R (L IR
KEOIETHho-EHELTWAE, bhvbhoff
TRl TEERMEIRON Ao Ok
N2, BEHRIEHRIC X o THEBMERIH L Tw
B JRATEFEB TlLEE OB ICH-<BOANZ S 5 7%
LPEEAD R T & 5. R AT L7
655 TBOAIBEFIRE & IEGRIEEIZ oW TR R AT
FIENTEBY, BOAIZAEILTFHREUGE L&)
WEDDH LY. —, BEREGHREZDOEPTESEIINT 5
BOAIDAT FIMEDMEE, —IAhROFHTZFR & Y,

VKBRS, TREIIRIZAE RIS, %
BERE DSBS 5 E Vb TW5123
FEREE OB SHUREH I & 20N OB
5E L PUREHI O EHROMEEESE L SN TWHY, fEEH
BOFE &k AR OB SR IS ATIGEHE & L T OMHR
L, R, BhE(bSERREE, BERE, EEEOBIIRTE{LAEE
FoTwaY, bbb OBETIE, MHEFEEEHFED A

s
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Fig.3 Case 4. A 49-year-old woman with local recurrence diagnosed by
cytology. Fourteen days after BOAI, she complained of an induration in
the right buttock and numbness of the posterior aspect of the right thigh.
CT shows increased density of the subcutaneous fat tissue of the right
buttock.
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LA - 7253, WA & B SO BRE T3 2 ho
72 4BlE S FEBRDFED SR o720, HNBEEIR
R THANAEA SN, 2 OFERIZALF A O B FIE%
=5 LTEY, 2O 3 FHIATMIMAEE £ 7213 T30
RTFICHERIC L 5 Bbh s dllBEbTd o, =
MO DOIERIT, iR DOZEFIATT BeBR £ 7212 IR EIIR
WCHRALZZENBEREEZ OGNS, DILbNWOREFT
W, PPRERLE (S HEERRE Td o 71225, FERABHT % &
TIRHMAZZEL, ¥ERICDDTIIUERORET 55
bROLN, MRFNEIEIIREDEIED 2 b ODiE
BETH N, FEROBED A S NG LR E 2 5

FHCI004E T H25H

Fig.4 Case 8. A 61-year-old woman with a recurrent
mass of the body of the uterus on CT(the mass not
shown). .

(A)The cervix appears to be normal on a contrast-
enhanced CT.

(B)Ten weeks after BOAI, recto-vaginal and vesico-
uterine fistulae occurred. The cervix is hypodense and
contains a gas bubble on a contrast-enhanced CT. The
hypodense cervix appears to communicate with the
contrast-filled bladder.

FEFI S FE SN THB Y'Y, Kighkika &RV 5546, TOR
FatE % oo @I B LB H A, TR T S
MROEET A WL BMREEERADLETHAHH. £
7z, BYTERFIC TR O AR LU R R A, 24FE A4
FEREEN A DR STl Y, ZoRAI12E
ShiEsEER T REEBbh s, 1, FEHRORS
NFEGNT 4 WB Y, WTFhoERD, 4Rt —Hlo
B HTEAOIHIEAD T Sz, FONHIT, FEEE,
e, EIGIERED L U7, S, BaosEIE i
OPERIGEA SNz 20 L Bbh, TEBREROEFE
W24 565, ballooniZ & A PAZESM XA & BIIR 4 ie &
TRETH 5.
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730 = 2 FZE T O T BIIREIHO M5 KBk, KB
R, FREEIREEIR A & OMENNAT IS 5. EHSIC
g, ZoMEINAT%E SV B BRI CE B IEBIIR & BAS
BIRTH 2 E WG SNTV D, BIEBIIRISUATHED ML A
» D5, MONEEEIR SO % JNEfTEORL 2R
TOT, JUBANIIIE 5T 2D D 5795, BSEEINRIC
WATHOMT D S B35, FEBIRDEDOEP A S 50T
MSPRANIZ T EBIRICELHE L 2. C oA IMmKSE
PREERL, 7, RETWREIIER 2% 0o 7200CI3 85
[IDOBOAIDHEAT S WHETH ), EHHREIEHIZRIETH -
72, HUERIO | B 5-E0RE D ZETNE0b Lk
Vo ER 41, BOAIZ & o THIAEAYS S LA IERIH S 5
ZE R LTS B, o> 8 Bl TIXRATHEIREEAS
L T2 e ® £z ML, BOAIZ REHELED
g, RFFMEEROBBILICSO 5 Z ESLETHL LR
bihan., 4, hoEHFELOREZITVOD, E5ITHE
Bl % BA T E SR RSTRGH R O R Pr A5 H 1243 2 BOAI
DE T Lz,

£ & O

. FESRBUSUGHRFRZ ORI 9 BlIZBOALZ FiifT L
e

2. CT LFiFENEN; % 6T & 2 vHi&, BOAIH 3 FELLED
FHEEPEOND DS T,

3. L? L, BOAIEDRFTAYEIERILEHR(56%) T, Kbt
MR & 2 IER MR EATRANC L > TS h s 2
AR EN, FOfEBEEFFICETHEICIB L I L AWE
Tdhsb.
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