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Hemodynamics in the Territory of Balloon Occluded Internal Iliac Artery
—Problems of Balloon Occluded Arterial Infusion Therapy for Urinary Bladder Cancer—

Yukio Sugai, Takaaki Hosoya, Koichi Yamaguchi and Yoko Kubota*
Department of Radiology, Yamagata University School of Medicine
*Department of Urology, Yamagata University School of Medicine

Research Code No. : 518
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Balloon occluded arterial infusion therapy (BOAI) with anticancer drugs has been performed
widely for urinary bladder cancer. It is expected that a dense anticancer drug would perfuse the
territory of the vesical arteries under occlusion of the bilateral internal iliac arteries. In balloon
occluded internal iliac arteriography, however, contrast media are gradually washed out in spite of
complete occlusion of the bilateral internal iliac arteries. This washout process takes place via
collateral flow to the acute occlusion and varies according to the position of occlusion and artrial
variations in branching. We wondered whether anticancer drug administered by BOAI would perfuse
the territory of the vesical arteries as expected.

We analyzed the washout process of balloon occluded internal iliac arteriography in 41 patients
with urinary bladder cancer in whom preoperative BOAI had been performed. We estimated the
hemodynamics and perfusion of the anticancer drug to the urinary bladder on the basis of analysis of
balloon occluded internal iliac arteriography in each case.

Perfusion scintigraphy and histological examination of surgical specimens of urinary bladder
cancer (21 cases) confirmed the validity of our estimates. In some cases it was presumed that the
anticancer drug did not reach the territory of the vesical arteries.
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Injector i

Fig. 1 Schema of the method of balloon occluded
internal iliac arteriography
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Table 1 The histological grading by Shimosato et al.?®
Grade 0
Grade [ Characteristic changes are noted in tumor cells but tumor structures have not been destroyed (there is
no defect in tumor nests resulted from lysis of individual tumor cells).
Grade 11 In addition to characteristic cellular changes, tumor structures have been destroyed as a result of
disappearance of tumor cells. however, variable number of “viable cells” still remain.
a, Destruction of tumor structures is of mild degree, i.e., “viable cells” are frequently observed.
b. Destruction of tumor structures is of severe degree, that is, “viable cells” are few in number.
Grade Il Markedly altered, presumably nonviable tumor cells are present singly or in small clusters and “viable
cells” are hardly seen.
Grade IV No tumor cells remain in any of sections (local cure)
a, Extensive areas of coagulation necrosis are present.
b. Granulation tissue with or without small foci of necrosis including keratotic debris rernains.
c. Only cicatrix is observed.
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Table 2 Incidence of washout direction of the
arterial branches in balloon occluded internal
iliac arteriography

Branches of

. i Forward Retrograde Both
:aﬁ?e?;ra%'f‘lcﬁil No.] washout  washout directions
Superior 53 3 5
gluteal [61] ) )
artery (%) (87) (5) €))
Lateral 44 14 1
sacral [59] )
artery (%) (75) @3 @
Nliolumber 10 42 4
artery [56] )

(%) (18) (75) ]
Inferior 15 11 47
gluteal [73]
artery (%) (20) (15) (65)
Obturator 4 52 &
artery [64]

(%) 6 (€:3))] a»
Internal 47 6 21
pudendal  [74]
artery (%) (64) @ (28)
Su perior 70 0 0
vesical [70] .
artery (%) (100) 1)} 0
Inferior 69 0 0
vesical [69] .
artery (%) (1000 [()] [()]
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Table 3 Incidence of rapid and slow retrograde
washout of the arterial branches in balloon oc-
cluded internal iliac arteriography

Branches of
internal iliac

artery [No. of Slow retrograde

Rapid retrograde

retrograde washout washout
washout]

Superior L 2
gluteal (3]
artery (%) (33) (67)
Lateral 3 11
sacral [14]
artery (%) @D (79)
Iliolumber 23 19
artery [42]

(%) (55) (45)
Inferior 4 7
gluteal [11]
artery (%) (37 (63)
Obturator 40 12
artery [52]

(%) an (23
Internal 3 3
pudendal [6]
artery (% (50) (50)
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LTwie, KEEBIR:LOHIES R hic,
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Table 4 Incidence of the origin of the iliolumber
artery
Origin of branching Number (%>
1) Main trunk of internal iliac -

artery 32 (64
2) Superior gluteal artery 16 (32)
3 D+2) 1(2
4) Anterior trunk of internal iliac 10D
artery s
Total 50(100)

Table 5 Incidence of the origin of the obturator

artery
Origin of branching Number (%)
1) Main trunk of internal iliac 405
artery 0
2) Superior gluteal artery 25 (30
3) Anterior trunk of internal iliac P
artery 32 4D
4) Origin of inferior gluteal 5(7D
artery i
5) Internal pudendal artery 501
5) Femoral artery 304
Total 7401000

3. - FAETAREEBIRER O M1TEh ke
DR e B8

RIEIMFT %2 A BRI EERCC, BRI AL
%L DBRDND D, Fle AN — v OB biE
BliEIcRich, 20 3RFOHSEITEL D
DIEB, thbEEELL, 1, 20iEEL2E,
F & LTEmMTA2Z 0 58k BESIK, B
ik, Fofo®Bilko 3FHI-s T, FOEPRD
R, A — v ORE & OBIR b IITEE
oML, mHmECE H LT oEL2 R4 (Fig
2).
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(Type Diz23d b, = hiBEEIRD IR
2k b oGt s, Type IA BIEEIEY A B
BEREAR S DT 556 T, BEBRUSO
A E R 2B o M 3£ BT TH %, Type
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Type |

Main receiver : I1iolumber artery

1Az Iliolumber artery from the main trunk
of internal i1liac artery

.
(n=16) : ~Sse :srs
I B: Iliolumber artery from superior | )
gluteal artery.
(n=17)
1A I B
Type 11 ”_,;:_
o =

Main receiver : Obturator artery

I1A : Obturator artery from superior
gluteal artery.

I11A-1:No branch between the balloon and
obturator artery.
(n=2)
I11A-2:Some branches between the balloon
and obturator artery.
(n=0)
11B : Obturator artery from an artery except
superior gluteal artery.

11B-1:No branch between the balloon and
obturator artery.
(n=5)
11B-2:Some branches between the balloon
and obturator artery.
(n=32)

~
oE ‘| ~ SG
oB
1A= 11A-2
L
~.
N
= A
{ \\:' 856G i[\Q:‘\‘
R
AN N
B
i *f\\\\.o .
11B-1 11B-2

Type I

Main receiver : An artery except iliolumber artery
and obturator artery
(n=10)

Fig. 2 Classification of hemodynamics in balloon occluded internal iliac artery according to
the main receiver of collateral supply and its branching pattern
Note. -Numbers in parentheses are numbers of balloon occluded internal iliac arteriogra-

phies.
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2) ASMBREAECMEILTEZ 584
(Type II) 1339%T, Z O%BE O MK ELEHE
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4, BEREEHAR D DI ERAL & & E B D IAEH] D 75
HIFEOUE

Table 6 2[5 T % 7= k. FEMNEIIR1394 0 5
B3BAL 2 7R3, BB LA IREIIR S ER 2 B D
D% b5 Tz, BOAL @ 31F 5 FUERIIRE L
7o M TEYRE D M A ENCHE > TN B, D& D,
BT MESH B & T ORE~LHREHR
Ao, A — v LERBIROMBIIZ 1 2FFT
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Table 6 Incidence of the origin of the vesical

arteries
Origin of branching Number(2)
1) Main trunk of internal iliac ‘ -
artery 4(
2) Anterior trunk of internal iliac '
artery 59 (42)
3) Origin of internal pudendal :
ey 57 (41D
4) Internal pudendal artery 14 (10)
5) Obturator artery 202
6) Inferior gluteal artery 2(2
7) Uterine artery 1CD
Total 139(1000

Type I, LBEEIRD: S 75005 % PASHENR A (U Fl Mo
fTa%l), EBEIkE - v oo s8o
72\~ Type A1 TR LG TREICEET S & ¥
Bt LEBIRLIA 6 43 % BB R A
RIBMAT %2 3%, BASEBHIAR &~ — v & Ol
DD H B Type 11B-2 T332 3041 (94%)
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B LHE ST 2 Pl BERE B IR PGB R & <
N—=v EDEDGROBETH T
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& DL

FEREO VEAOEHERHOBF LI —
VEAETH BB BIREER D MITEHRE & M v +
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BN A D B LHE I e, PRI OREE
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EWHEERTHST, My F 75740075
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EAOREEZEORNER E —FK L7,
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Fig. 3 A T4-year-old man with urinary bladder

cancer. Left balloon occluded internal iliac arter-
iography
a. The balloon is placed at the main trunk of the
left internal iliac artery. The superior and infe-
rior vesical arteries arise from the obturator
artery. b, At first contrast media are washed out
backward in the distal portion of the obturator
artery (7). c. Then contrast media are washed
out forward in the vesical arteries (1), and the
backward washout begins in the anterior branch
( (). d. Further, contrast media are washed out
forward in the inferior gluteal artery (| ) and the
iliolumber artery (—). e, The schema of
hemodynamics in this case. Backward flow is
between the balloon and the vesical arteries. We
judged that anticancer drug would not reach the
vesical arteries. This hemodynamics belongs to
Type 11B-2.
IL : iliolumber artery, OB : obturator artery, SG:
superior gluteal artery, IG: inferior gluteal
artery, IP: internal pudendal artery, SV : supe-
rior vesical artery, [V : inferior vesical artery,
UT : uterine artery

ERL 449 A25H
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Fig. 4 A 65-year-old man with urinary bladder

cancer. Right balloon occluded internal iliac
arteriography

a, The iliolumber and superior gluteal arteries
are not visualized. The superior and inferior
vesical arteries are the first branches in the distal
portion of the balloon. b, At first, contrast media
are washed out backward in the inferior gluteal
artery ( /). c. The backward washout advances
(white arrows). d. Then contrant media are
washed out forward in the obturator artery (¥
and the vesical arteries (). e, The schema of
hemodynamics in this case. No backward flow is
between the balloon and the vesical artery. We
judged that anticancer drug would reach the
vesical arteries. This hemodynamics belongs to
Type IIL

b OB ME OF % = D2VERIC 2\ THRI-,
BRI OREIEOHERR LESET, EHF
B RFIERE R £ OBIRA &R L7z (Table 8),
MR FAY%EH5E © Grade 0~11a (3485, Grade
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Fig. 5 A 55-year-old female with urinary bladder
cancer. Left balloon nccluded internal iliac arter-
iography
a. The obturator artery is not visualized in spite
of the arising from the anterior branch. This is
because contrast media does not enter the obtur-
ator artery due to high backward flow from
collateral pathway. A faint filling defect indi-
cates the origin of the obturator artery (). b,
Contrast media are promptly washed out from
the origin of the obturator artery. ¢. The schema
of hemodynamics in this case. Backward flow are
between the balloon and the vesical arteries. We
judged that anticancer drug would not reach the
vesical arteries. This hemodynamics belongs to
Type 11B-2.

ERER & MBS RHERS R £ 0 L#i% Table
91C, WX p E CRIEE SR b
(p<0.05),
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Table 7 Perfusion of anticancer drug to the
urinary bladder by classification of
hemodynamics in balloon occluded internal iliac
artery

Perfusion to the

Classification urinary bladder
of hem?odynamia; Number
Positive Negative
Type [A 16 16 0
Type IB 7 7 0
Type [IA-1 2 2 0
Type [1A-2 0 0 0
Type 1IB-1 5 3 2
Type 1IB-2 32 2 30
Type 11 10 7 3
Total 72 37 35
I Lo
AN
/ >
/ £ \<\\
// O/;QS\\ v
'/’ . Iv 1P
SG

V5 BT, FFEROREMBRIELLT
AubhtTws, BRI EILY23 A
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THIUEY, =EY, Y, FROTIZX D RERE
BELLTHREDY EREIRTVBED, ThED
WEFITIEA A — i X B BHEIA S A 41 T
R, FURAIOEARE, R ->TEY, DR
KhESDENRDS, LEbOFEBRTE BOAL
BEER = L RoENBEDBID, S — VB
i X B MFLEE T CLMBOMITEEL, i
BELZORhDOEELZTHEELZLRD, &

N

«{IL
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d
Fig, 6 A S6-vear-old female with uterine cancer.

a, The schema of hemodynamics in balloon occluded internal iliac artery. Infused anticancer
drug in the right side will flow mainly into the right superior gluteal artery, In the left side the
drug will flow widely into the left anterior branch and the superior gluteal artery. b, Planar
image of perfusion scintigraphy of Te-99m MAA. In the right side, dense accumulation in the
buttocks is shown, In the left side, wide accumulation of the buttocks (arrowheads) and the
urinary bladder (arrows) is shown, c~d, Horizontal and coronal sections of SPECT. High
accumulation in the right buttocks {arrowheads) and left wall of the urinary bladder (arrows)
is clearly shown.

TR 4E9 A258 (37}
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Table 8 Histological evaluation versus perfusion of anticancer drug to the urinary bladder

Tumor vessels Perfusion

Histological evaluation

of urinary to the urinary No. of
bladder cancer bladder CaseS  Grade 0 Grade I  GradeIla Grade IIb  Grade III

Unilateral Positive 8 0 2 2 3 1
(+ Negative 5 2 1 1 1 0
(Bilateral) 1 0 0 0 0 1

Bilateral Positive
+) (unilateral) 0 0 0 0 0 0
Negative 4 0 3 1 0 0
(Bilateral) 2 1 1 0 0 0

Bilateral Positive
=iy (Unilateral) 1 0 1 0 0 0
Negative 0 0 0 0 0 0
Total 21 3 8 4 4 2

Table 9 Comparison between evaluation of per-
fusion of anticancer drug to the urinary bladder
and histological evaluation

Histological evaluation

Effec Noneffective
(Grade IIb-—W) (Grade 0 ~Ila)
n=6 =12

Perfusion of Positive 5 4
antiﬁancer drug

to the urinar .

bladder 4 Negative 1 8
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Ricn I ERADOH B & EARE S hic,
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BE Qg T 2 5213 5 " hEt 23 B 5 NGB Bk
Sk, BESIR, LS EIR, E, TESIR,
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D, FE-THBEEIRO MITHHEES - L iR
b boLHEEIRS, Fhid THEILT2% 00
HER), £ OBNRD SR, S — v OED
SETOREFRTHRL LEEZLNS,
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