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Collaterals after Flow Alternation in
Pelvic Arteries: Precondition for
pelvic reservoir therapy

Katsuhiro Nasu"*, Hajime Fujimoto?,
Shoji Yamamoto®, Hitoshi Naitou®,
Iwao Maekawa® ,Shigeo Yasuda®
and Hisao Itou?

To determine the best flow alternation in the internal iliac
arteries for regional chemotherapy using a reservoir to treat
pelvic malignancies, collateral arteries that arose after arte-
rial flow alternation were evaluated on follow-up pelvic
angiographies.

Follow-up angiographies were obtained in 11 patients with
21 embolized arteries; six male and five female patients
including three with urinary bladder cancer, two with pros-
tate cancer, four with uterine cervical cancer and two with
bone metastasis. The interval until follow-up angiography
ranged from one to-28 months (mean 8.9 months). Three ra-
diologists interpreted the angiographic results and evaluated
collateral vessels.

Among 21 embolized arteries, 19 were well occluded, while
two were not blocked completely. The two arteries with in-
complete embolization did not induce collaterals. Eight in-
ternal iliac arteries occluded at the proximal portion enhanced
retrogradely via collaterals from the ipsilateral external iliac
arteries. Collaterals between the bilateral internal iliac ar-
teries were noted only in four of them.

In conclusion, embolization at the proximal point of the
internal iliac arteries usually induced collaterals from the
ipsilateral external iliac arteries and did not always from
collaterals between the bilateral internal iliac arteries, which
were necessary for regional chemotherapy. This should be
considered when pelvic malignancies are treated with res-
ervoirs.
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)T Dinterventional radiology (LU FIVR &) D %3% (2
L0, BOAKRA T —F ML BEERHRE, bW B YN
=N FREA R L2V, Sk, TSRS
BZHOWON TV TH 558, FREHOEIEMEmRE I
LTOIHbAA LN TE Y, FHROYER B EDQual-
ity of lifeDA LIZHFSTAIDL LTHHEEINLTWV S, 8
FOWETIEIMAABEIIRICA =2 L— 3 »F 5 FED
RRBIR T T —F EBCTENET HEICIZT RS
wryvxy MeASHILL, FiEPMARIC BT S X ST
OYFZ Lo 72 HEY % EHPHE SN TVWED, FEEAAE
7= 72 V) dose intensity A543 215 B L Wik B ORIEATDH -
72, FRUTED VIVROFEZ MV, —HOMEE Sk E 2
F=Naf NG ETRAZERL, b —HONEEERIC
HTF—TNVEHBETHIEIZEY, — KON F—F IV T
RER AR EEEER L L 5 L v ) RAD% ERT VB0
(Fig.1). ZiuZER ST NHEEIIRICE D FEESATY
7R EF A B QAN E BIIR A S OB MATES 12 & 1 #Eif &
NBEVHIREDDS LIFTTDRTWADITA, AF—La
A NV TAGF IR Z 264 L2856 L0 & O M@ TS
FEET DO EHET LAWME XS 3k L, mATHRZEER
TR - N RERTT D RO & L TH MBS R
WA 2 A F— V3 A VTHEL A 0B RAOMITE
B HHRT 2L ENH 5.

A4 SIVRIZ & 0 B 3 MEIIR 1R AR AT 802 % 4T
WV, DO EDORIRBEIEED 2 DML & EiE L 7E
B 584 L 72BN ATES L2 D\ Cretrospective |2 §Fiffi 2 47 -
oD THET 5.
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EDEONTBY, MATHEROMEELE O L
EFiTo T 5,

B L-AREER LSS ZOMmMEIEEL
TV B EEE LB TE & DR TH 5.
R A — N — LR 4T L TAR R WE O Lk -
TREBEEIIR B £ O E Bk o M O BIE AT (T
favorable collateral, FC& ¥ %) 2452 FEHL, 7@
DB R (FERE T BB AR 72 &) A & ZERR T BE Bk B)

FEBIR % g 2 WRIMATE T, S0k
TR =N AT L TEF L e
NS MMAT# # unfavorable collateral, UCE 3 %)
EXHI L TR L7z, W DM EIR B & O E

Fig.1 Scheme of pelvic reservoir. A catheter is inserted in one internal
iliac artery. The contralateral internal iliac artery is occluded at its proxi-
mal portion and the ipsilateral superior gluteal artery is embolized to im-

prove regional dose intensity.

EMIT65.98, MITHRZEEXT 72D %, follow up
angiography ¥ TOWMIZRET 1 7 H, R T2 4 7
A, ¥¥8.9% A Td -7 (Table 1).
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Table 1 Patients after vascular flow alternation

Interval until

Case age/sex Diagnosis Embolized arteries follow-up

(months)
1 51/M Urinary bladder ca. rt. LA, rt. sup.gl.A., It. sup.gl.A. 11
2 66/M Urinary bladder ca. rt. LLA., rt. sup.gl.A., It. sup.gl.A. 5
3 85/M Urinary bladder ca. rt. sup.gl.A. 6
4 78/M Prostate ca. rt. LLA., It. sup.gl.A. 22
5 83/M Prostate ca. rt. LLA., lt. sup.gl.A. 26
6 57/F Uterine cervical ca. rt. LLA., It. sup.gl.A. 9
7 63/F Uterine cervical ca. rt. sup.gl.A. 6
8 71/F Uterine cervical ca. rt. LLA., It. sup.gl.A. 4
9 73/F Uterine cervical ca. rt. LLA., rt. sup.gl.A., It. sup.gl.A. 6
10 31/F Bone metastasis (RCC) It. LLA. 1
11 67/M Bone metastasis (HCC) It. L.LA. 2

ca.: carcinoma, RCC: renal cell carcinoma, HCC: hepatocellular carcinoma
rt.: right, It.: left, LLA.: internal iliac artery, sup. gl. A.: superior gluteal artery
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Table 2 Correlation between collaterals and flow alternation

Case Altered Artery Embolization Induced Collaterals
______ LA well . med. fem.cir. A, lat fem. cir. A1t LA —rtinf.gl. A (UC)
r___tsipgA well _________mé4hlumberA. —rtsup. gl A
It. sup. gl. A well It. 4th. lumbar A. — rt. sup. gl. A.
rt. med. fem. cir. A. —rt.inf. gl. A. (UC)
rt. LLA. well rt. 4th. lumbar A. —rt.il. A. (UC)
- Itint. pud. A. — rt.int. pud. A. (FC)
___ftsup.glA well _________m.0rdlumbarA, it 4th. lumbarA. rsup.gl A
It. sup. gl. A well It. 4th. lumbar A. — rt. sup. gl. A.
3 rt. sup. gl. A incomleted non
rt. med. fem. cir. A. —rt.ob. A. (UC)
rt. LLA. well It. inf. vesical A. — rt. inf. vesical A. (FC)
o rghumoarA ~rsup. gl A
It. sup. gl. A well It. 3rd. lumbar A., It. 4th. lumbar A. — rt. sup. gl. A.
LA " rt. med. fem. cir. A., rt. corona mortis = rt.inf. gl. A, (UC)
5 N mAhmbarA  —rtsupglA
It. sup. gl. A. well It. 3rd. lumbar A., It. 4th. lumbar A. — rt. sup. gl. A.
rt. corona mortis —rt.inf. gl. A. (UC)
6 vHA vl matmbarA ~rtsw.glA
rt. sup. gl. A, well It. 3rd. lumbar A., It. 4th. lumbar A. — rt. sup. gl. A.
7 rt. sup. gl. A. well rt. 3rd. lumbar A., rt. 4th. lumbar A. = rt. sup. gl. A.
i LLA : rt. med. fem. cir. A., rt. corona mortis —rt.inf. gl. A. (UC)
8 o el rt. 3th. lumbar A, rit. 4th lumbar A. ~ —rt.sup. gl A, rtil. A.
It. sup. gl. A well It. 3rd. lumbar A., It. 4th. lumbar A. —rt. sup. gl. A.
rt. med. fem. cir. A., rt. corona mortis —rt.inf. gl. A. (UC)
rt. LLA. well It. uterine A. — rt. uterine A. (UC)
°s rt. 3th. Iun:tl}'c_n:fx;._rt 4th lumbar A. I_t._[l_:,f‘.___ — rt. sup. _g_l._!_’_x._ o
DL L S well . __Mt4th.lumbarA. o —rtsupglA
It. sup. gl. A well It. 3rd. lumbar A., It. 4th. lumbar A. —rt. sup. gl. A
Ilt. med. fem. cir. A., It. carona mortis —rt.inf. gl. A. (UC)
10 It. LA, well rt. inf. vesical A. — rt. inf. vesical A. (UC)
It. 3th. lumbar A., It. 4th lumbar A. It. L.L.A. —rt. sup. gl. A.
11 It. LLA. incompleted non

rt.: right, It.: left, sup.: superior, inf.: inferior, med.: medial, lat.: lateral, LA : internal iliac artery, glu.: gluteal, fem. cir.
A.: femoral circumflex artery, lumbar A.: lumbar artery, il. A.:iliolumbar artery, ob. A.: obturator artery, pud. A.: pudendal artery, vesical
A.: vesical artery, uterine A.:uterine artery, FC: favorable collateral, UC: unfavorable collateral

H 5V E & £ OMOBIR & ORI & 22 [ AT
B LIIESNIHFE L 2 h o7z, F /zfollow-up
angiography {238\ TIMATCE 247 - 7= IS O BIIR 12 1 B 28
RS 6k dh oz,

MATEEEIT > 7221 DEIIRD 5 B, 19ARDBIRIZ BITF 2%
ERATRINTEY, 2 00HRIINEELRERDD, i
NDMRI- N Tz, TS OERRLOBINROFEEIZ 120
5 M ENIMATEE Q58 ILED Sl ipo /2.

Ml T BRI AL ER C BT 2 AT T/ 8 IR
ZOEFN B THM 2 LIZPIEIABREIEBIR 5 & T %
Bk, PASHBIAR, 65, MNEEEEIIRZ: &% 4 L Cilifrekic
BRINTWEZ, IR0 B 4 I TIZIEERAERI A
W B BIlRE R BV T HFCIZFED S, #/FCIZ4 6T

10

MERR SN2 TH -7,

MG E RO EAEHER 7 v Ui _EBeBhiR T BT 7 SE48H3 1
SN TV EERIT IR BIIROERIBIZILE 3, 4 [EE)IRA
& ORIREIMATEEDSE L TV 2 ONRE sz, #OH 16
TIIAE 4 BENRA 54 LEEIIR % /0 L C TReBhIR, T
BEBOAR ASMEF T 2 52 S 7z,

FEBI 2 MBS 5. fEG] 2 136688, BEBA B O RIT
LR TH L. BRI 3 x 1.5em KO
PREH b, M SR TIEIES - —8 L TR LS 5808
LNz, BEBHAR - B AEPIBIAR O BB S e RN AT G 1
Ao 72 (Fig.2 A, B). GPIGEEIR - 4 LRI - /= FR%
BRI E SR A VCEEL, ENBEBIRIC) ¥ —
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Fig.2 Case 2. A 66-year-old male with urinary bladder carcinoma.

A: CT images obtained with right lateral decubitus position after intravesical olive oil injection. A large tumor is noted in the left lateral wall
(arrow). No tumorous lesion can be pointed out in the upper part of the bladder.

B: The initial pelvic angiography showed that the bladder tumor is fed by the left inferior vesical artery (arrow). On this study, abnormal
collaterals were not pointed out.

C: After five-month regional chemotherapies using implanted port system with vascular flow alternation (the right internal iliac artery and
bilateral superior gluteal arteries are embolized with steal coils), the tumor decreasss its volume markedly. However, a new lesion is arised
in the upper part of the bladder(arrow).

D: A collateral is noted between the right iliolumbar artery and the right 4th lumbar artery (arrow). The right inferior vesical artery en-
hances via this collateral.

E: Some other collaterals are noted between the right medial femoral circumflex artery and the right obturator artery, and between the
right and left internal pudendal arteries, which has connection with the right inferior vesical artery (arrows). Collaterals developing from
the left 4th lumbar artery feed the left gluteal muscles (arrowhead).

PUTHEN L72AS, BEBE -BEIZ1.5 x 1.Sem KOIESATESE L ML RO ME 152 T NESS 3 T o055 Bk (P Bk
727:® (Fig2 C), MEELEITo/2& ZAHE 4 EEIIRA BAL) 2 543 EN Tz (Fig.3 A, B). ME &R LA
5 OMENMATEC & 0 & EBBIRD 5 H % 4 L THABE BEATH 1 EPBBEIRIC) - — 2 & LAAGE
BilRAE L 27z (Fig2 D,E). ZOUCHHEREOERIZE - R - o BB 2 Elg o A W TEAR L7z, 4 0 ATk, FE8
TAREMEATE Z S, Fofuzbuce LTAHPIEIKRER BEoO-OOMEEY %1772 (Fig3C, D). UCELTH
BEBAR & A BSHEIIR O, FCE L TEGDONIEEHEINR O FEiRE, A MK E FEEIIR A & OREIMATEE £/ LTHT
DOMATHFRD LTz, o5 4 BEBIIRA & £ i~ ORIl il BEENRASSEATIE ISR S, AT EBR, AMNEEEEIRS
THRLBEIh W, L OBAME L et B EIIR A S S 2 A VOB £ C

FEBI 8 1371, stage MbDFEBMOEFTH 5. M Enz, ZOERITIHEADPEBIROBIZIZIS A

FH 1044 25 H 11
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Fig.3 Case 8. A 71-year-old female with uterine cervical carcinoma.

A, B: The initial angiographies show that the tumor is fed by both the left and right uterine arteries (the blood supply from the left uteine
artery is more dominant than the right). Radiation therapy and regional chemotherapy using implated port system with vascular flow alter-
nation (The right internal iliac artery and left superior gluteal artery are embolized with steal coils)are performed.

C: On angiographies after four-month treatments, collaterals have developed from the bilateral lumbar arteries and they feed the bilateral
gluteal muscles (arrows).

D: The right inferior gluteal artery and the embolized right internal iliac artery enharice retrogradely via the collaterals from the right exter-
nal iliac artery (arrow). The collaterals between the right and left internal pudendal arteries are also noted. However, this collateral does
not have connection with the right uterine artery.

MR TEE LD e d o 7z, ZOMIZIEIH O3, 4 BRYAHZLELL ENBEBRE SV-Y AT =TI
IR 5 W DR~ DO BIBINA TR D FEAZEH TH - 72, T—HFEREIT - 7 L THENBEBIRBSE 2179 L EN

RERIRTAER 3 1385 B T A I BE D RIT LR #E I EBIIR DA S 7z (Figd C). & FREBEEIIR % %
DIEFI T - 7z, MATELE XA LBEBIIR O D AT\, RENCERE L, 2 8BRIAT 720 = b @A % iE
ERBEERIC T 28I Th oz, VF—1—% A L 72CT angiography {2 3\ T B BE D ESEAS—EF Tl
ARG B BRI E L TIT o 72 HESS 3 2 R AT b HEDVEREN TV L0 R S 4172 (Figd D).

BERTH - 7275, GHEBLG 6 71 # I EPEE MR 235 7=
B FEE L1z (Figd A). ) F— =00 ERAEIEA

N i £ %
L TAT o 2 A B BIIRIRE Tl AR R S h i
Ao 72(Fig.4 B). EUFIZHR~RS NEII4E OMEHRIZIE AR IEAEG I - SVBEBIRCFELTBY, £
FENTORVAPBIRFENFEHTH 2 L BbIiz - diFIC NS ORIITEAER W 2 MRMATEE ST E L T B &

12 HARBERSE #58% 5%
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Fig.4 Case 3. 85-year-old male with urinary bladder carcinoma. A reservoir has been implanted in the right internal
iliac artery to treat the right bladder wall tumor. No flow alternation is done in the left internal iliac artery. The right
internal iliac arteriography shows no collaterals.

A: CT of urinary bladder six-month regional chemotherapy. Olive ail is injected into the bladder. A new bladder tu-
mor is arised in the left bladder wall.

B: Angiography of the right internal iliac artery. No collaterals can be pointed out between the right and left internal
iliac arteries.

C: Angiography of the right internal iliac artery after occlusion of the left internal iliac artery using a balloon catheter. c D
The left internal iliac artery enhances retrogradely via the collaterals from the right internal iliac artery (arrow).

D: CTA with administration of contrast material from the reservoir. Not only the right urinary bladder wall but also the

{3212:adder wall tumor enhances (arrow). However, the contrast uptake is observed only in the medial part of the

Vb TV A0 EENZEREIN OB LIE LIS P RIAZRR, F&, EEE Vo 2SS oG E BRI X
FEIROIBHEIZH LT, D 0IEERHBIM OB IZIVRIZ L 5 DIZECENTH Y, BEFAIIITR OBIIRE (ZM & 24
T 70— FH e SN T BIF R IR G ST 002, L T 5910,

TAGERAL D AR 720 TR IR MAYE S WY, W ONEE EJU LLE®D &9 7% B8 00 © % 2. TR EIIR 0 257
IR ACHEBINR, S BIIR S34 A & OMENNATE DR % B T NBENRAZER LIRS, 6 h ORI T %%
DRET BGENE I F - AEMBIIRTELEIC BV LTLABZLERBARTHS. bhbhoREizBwTids
TR U LITERAOEBIROME T 2213zl 8 % ‘%it % 2 721 VAEBI o PG B IR AL 88 C BRI 7 e hS 72 &
SELRRIMATHEDSTEALZ EAMONTWVASY, Chaith Tz 8 A BV TR DS BB Bk 2> & O 15 ML
X THBGEBIIRE L, PGB IR & A Bk O R 72 TR DFEN LD b, FER I NI X T OB EIIR X
TR <, TREERNR & MBS EhIR o 2 EEIAR & PR TR STz, Fhuch LTI REREIONEES)
HEIR & O, BHEEIIR & SHEE BIIR 2 & ORI b AEm fIR7» & TREREBIAR - F = BhIR, PIBEEREIR %/ L TR L
TTBAROONDL ZENH 5 L)Y, BEIZEI S BERR T O FEZOEIRAHEH ST 2 DUSHERR SN2 DiE 4 )
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Fig.5 Scheme of modified pelvic reservoir. The catheter is inserted in one
internal iliac artery. The contralateral inferior vesical artery (or uterine artery)
is occluded instead of embolization at the proximal point of contralateral
internal iliac artery. The ipsilateral gluteal artery is embolized to improve
regional dose intensity.
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