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TRANSCATHETER ARTIFICIAL EMBOLIZATION
——ITS CLINICAL EFFECT AND INDICATION—-

Juichi Kawamura, Yoichi Tanaxa, Yusaku OgADA,
Takuo Iwasaki, Mieko MivaAkawA
and Osamu YOSHIDA
From the Department of Urology, Faculty of Medicine, Kyoto University
( Director : Prof. O. Yoshida, M. D.)

Yoshihito Hicasui, Eishoku Arar and Eiju KaramMura
From the Depariment of Urology, Kansai Denryoku Hospital, Osaka
( Director: E. Katamura, M. D.)

Transcatheter artificial embolization was therapeutically carried out in 26 patients with renal
cell carcinoma, in 3 with secondary metastatic renal tumor and in 2 with intractable bladder hemor-
rhage. Effects of embolization were evaluated from the clinical points as follows: i) cessation of blood
flow, ii) improvement of clinical symptoms, iii) embolization effects seen in the extirpated kidney and
its pathological findings, and iv) patient’s survival. Subjective evaluation of embolization was also
performed from both sides of patients and physicians.

Although cessation of blood flow can be observed on the arteriogram after embolization, %mTc-
DMSA renal scintigraphy is an useful adjunct for detecting renal blood flow serially. Recannalization
of embolized arteries often occurred around 2 months after embolization. There are two modes in
recurrence. One is recannalization, the other is a neovascularity of the tumor in the area where embo-
lization did not extend in the previous treatment. Disappearance of hematuria was the most promi-
nent aspect in improvement of clinical symptoms.

Embolization effects could be seen in the extirpated kidney and its histological findings. How-
ever, tumor necrosis was noticed only partly and intact tumor portions were always found in the histo-
logical examination. Embolization itself did not always exert good effect on the surgical procedure
or the patient’s survival. There was a good coincidence of 609, between subjective evaluation of

embolization in patients and that in physicians.
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From these studies, we proposed indication for therapeutic embolization in urology. As the

first category, intractable hemorrhage from the kidney or bladder and inoperable renal cell carcinoma

or secondary renal tumor are included. As one of extended applications, medical nephrectomy by

embolization is indicated in a varjety of renal diseases. Embolization as a preoperative treatment

for renal cell carcinoma should be taken into consideration on the balance between the severity of

hematuria and untoward effects after embolization.
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Table 1.

Clinical Materials

Renal Tumor

28

Renal Cell Carcinoma ... 25

Secondary Remal Tumor e 3
Congenital Arteriovenous Malformation 1

Bladder Mucosal Bleeding 2

Unknown Etiology ... 1

Bladder Carcinoma with Radiation  .......1
(+Urinary Diversion)

Total 31
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Table 2. Criteria for the effects of embolization

CRITERIA FOR EMBOLIZATION EFFECTS

Objective Evaluation

Cessation of Renal Blood Flow

Improvement of Clinical Symptoms

Effect of Embolization on the Surgery andlor the Surgical Specimen

Patient's  Prognosis

Subjective Evaluation

Patient's Side

good, neither good nor bad, bad

Doctor’s Side

effective, indifferent,

ineffective
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Table 3. Clinical symptoms following
embolization

Clinical Symptoms Following Embolization

Renal Artery Embolization

Fever

Flank Pain

Nausea, Vomiting, Peritoneal Irritation
Disappearance of Macroscopic Hematuria
Decreased Size of Renal Mass

Decrease of Edema in the Lower Extremity

Hypogastric Artery Embolization

Fever

Lower Abdominal Pain

Pain in the Gluteal Region
Contracted Bladder

Control of Massive Bleeding

Immediate Cessation
No Further Episodes
Some Oozing persisted
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Fig. 2: Increment (increased percent) of serum LDH and
alkaline phosphatase following embolization.
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Fig. 3. Change of white blood cell count in peripheral

blood following

embolization.

Table 4. Schematic presentation of cessation in renal
blood flow following embolization

Cessation of Renal Blood Flow

Renal Arteriogram immediately
after Embolization

b T

Level Number of Cases
Main Artery 0
First Branches 3
Second Branches 24
Third  Branches 4
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After

Embolization

Fig. 4. Left renal arteriograms before and after embolization

w2 Hed 5805 %"J‘{’:Tu'(lllliﬁ 75 H3 5 IR D

BhiHoN s CEDS, IMWMMHLZEAoN S, H
'Jg, 635% T O FE IR T, Fig. 7 7ORT & D

. RRIERT (EBY iTexT, 6 7)) Jm ( |\1='-z» ix
«UIW{%' THBMAEVZED SN, HA1 x —CTET%
IR 2 ATV A, F7z, Fig. 8 136858 101 D47
&IM,S.’HJJ) VUF T T LT, BRER (LB ITRT,
R 1456 7 H (FEY) TR THERT (RFD
LM E#ED A, L L, MKOHFEIZA TS
V. ZOX D RIMBEOMITIZ2 RS A EDEZADL

A, OEDRAIERIELOMTOMMm. & 50 &
UIBDOFNNT T A MEESMFT DHED D 5 53 Td

b BAEOE #RT &, Fig. 9 lt-‘)7ma Dl D
fimiEBET, BRI () £ () @
MGy T, 2037 H’f?ilulfl'/lw)!'}?'ﬁ R R TR D
SR 2 FENTRT. RIRFEZED KA TSN l‘.{‘ﬂk
L N TR D I I MBI O#r A 2 B
. Fiz, BEFRIRELEGITRIE 3 1 HRICmRDFH
FELUTZHS, THUIETEDHITH - 1C.

2. fa:e,'M‘EUiJ)Ejf,—??‘- (Table 5). [MIKDWDsL
MIZ, ZUDDSIMMRD A S N2L D> - THER] 2 FRo
T, BEALEDIEFITED ST, M OM I
Fibihici®y 540, 11T N KITRIRD ISR %
S L OTFESIRE LTz, pibiTdshizc e,
Faiy] follow-up FEFITIXIMIRO FFAEDBET & 780 &

JTEDLNDOT, HETMHNITITARAMN 2 FEIE T
O)fsUbe SHININETH A . ok, BRIENDIR
BRUT AT T IO T, S ITiER R O
BEDIZL Do Fio, BERERERICKTT
BELIFRD LTINS LA THAH, BARFICIIED
NI HR O RE BRI 500y,
RIEMNOADNEZHET A LIITELE -1

3. FRIEDSEHHNT S A B RIR B X R MR
AL NARIEDNLE. TOHRIEINITTBHESORMHIC
BL T, ZOTMO#ERECONT, BIJFHOEK %
FEwiz (Table 6). 200FDFHiD 5 B, PR
ROBIEDIA L NI T2 & DI w%f:. o
Mkt Hs D7s T, PIRD 81 4 s 9, BEm
@A@Fi'b HKYTdH -1 HEHL 1/4 BT 3B shntt

, FRZEM: 2 R L3 X TAERITII B & OB
x%&i(&‘ h, #HEETTME -2, [RImFTE O R
DIFINT2L > TOIHER L DT HTIEH 203D 5N
JE.

FHEAC W TIRBEIIRE D~/ ) iK%
BEALUTHEAME xR, BEHEGRHA Y v 4 (Ba)
PHEALT, iz THisg Uiz, Fig. 10-a 1346585
D7 fﬁllu’.ymwr JEH10H H ORI EEADOHE] T,
AU /2 % 5w 2 ST, LR & d X < B
T THNTUWA. Fig. 10-b i Ba 1AM HEE
T, N0 Y NIRRT E TX LEAIN, MEHT




JIKS -

H‘
oS

Before embolization
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After embolization
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Fig. 5 9mTc-DMSA renal scintigrams before and after embolization

ADIMFUTELAE L TV A &Rl WS T
M SE D4y wdy) ST, /;?('i:bii“}éfwE'C}r”(’if‘*

INTNBREWNWS T &I E1C.

'r'-?t‘)i‘:jun,w. AR Y LT g S s, TR
HDs5E4 b}azt::[mﬂ\:;v’rszif; , BTEH
ITHE & & U TS ns 32y s, Rk 2 ~

3 |1V>ﬁ.~'azli‘.”~f?:i Wi SE D gD L (Fig. 11-a),
FEIERI0E IO § O Tid i3 hn 2 THEE e DS
A5, —IITERHE L LR ST, Mg h
CALDHUTERNT WA U AT

5iz, B ,tmm ] follow-up ~C X 72 Mgl T
Athd 2 Fig. 12 1249 5. (i

50D%

, (Fig. 11-b).

FRIEDREH & L TIE—/TH

(LD TH 5. MBI OBLS]DOELI L f 2 O
AHNBECH DA (Fig. 12-a). RERIAIZEHEL,
ZNRH M X O IO AL NIZDIE
F}ﬁllkuf(.‘ (Fig. 12-b).

. RIEOBETFTHRITRITTE. BEEITHT 5
4a1:u;v;;4:m:mﬁ@']’»f&c: LT 4 J"Lm)x E5,
EIHRNE KIS, FAEERE2 B LT HE LI
(Fig. 13). 20/ F B RS IR B R HE TREBR &
172106 B DI ZE O BRI OEFHR % il 1z
», HEAGDUTHY 2 79 TRUTH . 5,
Stage /]h[\t Petkovic (1959)'2 |z ) -7z, stage (
D 1A EfE$3 63.295, 2413 41.59, stage D (D 1

, 106 plokizb<TR




1284 WIRACEE 25%

Early image

12% 19794

Late image

Bofore embolization

After embolization

Fig. 6. 9mTc-DMSA renal scintigrams before (upper) and after (lower)
embolization. An open arrow indicates a hot area with DMSA
uptake in the early image, while a closed arrow a cold area

without DMSA uptake.
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Fig. 7. 9mTc-DMSA renal scintigrams before and 6 months after embolization
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18 Months after embolization

Early image

Late image

Fig. 8. 9mTc-DMSA renal scintigrams before and 18 months after embolization.
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Fig. 9. Upper: Right renal arteriograms before and after the initial
embolization. Lower: Right renal arteriogram 3 months after

embolization when gross hematuria recurred.
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Fig. 10-a.

Cut surface of the left kidney. A well demarcated tumor

occupies lower lateral portion of the kidney.

Fig. 10-b.
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Angiography using barium solution in the extirpated kidney.
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Fig.

11-a.

Microscopic finding shows a hemorrhagic infarct from the
embolized kidney 3 days after embolization.
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Microscopic finding from the kidney 11 months after embolization
shows a disordered arrangement of tumor cells with vacuolated
degeneration and interstitial fibrosis. Partly, tumor cells with large
nuclei are seen.
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Fig. 11-b. Tumor cells consisting of clear cell type are scattered among
hemorrhage and fibrosis induced by embolization.
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Table 5. Improvement of clinical symptoms Table 6. Effects of embolization on the surgery

IMPROVEMENT OF CLINICAL SYMPTOMS EFFECT OF EMBOLIZATION ON THE SURGERY (n=20)

Disappearance of hematuria EGSY OPErability - crmmrmrmmmmmmmmmmcrew e e a
Gross hematuria 17 Decregsed bleeding volume during the surgery--—--— 5
Microscopic hematurig -=-----~---ssemmmeaees 9 NO @t wmmmemrmmmmrmermsmsmes s e mma e e 12
No effect 0 NO evalugtion ---=srmrmmmemmrmmems smmemm oo oo oo !
No evaluation----- 7

Decreased size of renal magss —----r-w-ssssosoooocoooeoe 2

Decregse of edema in the lower extremity=--------=rem- |

Stage B (n=3) e
g \ from 106 patients
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Fig. 13. Relative survival rate in 29 patients with renal cell carcinoma.

Table 7. Subjective evaluation™of embolization in”patients
and physicians

Renal Tumor
Surgical Group  NonSurgical Group  Others

Patient's Evaluation

good 9 6 3
neither good nor bad 9 3 1
bad 2 0 0

Doctor’s Evaluation

effective 8 8 4
indifferent 12 1 0

ineffective 0 0 0




Doctor's Evaluation
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Fig. 14. Correlation study between subjective evaluation of

cmbolization in patients and that in physicians.

Table 8. Indication to therapeutic embolization in Urology

INDICATION TO THERAPEUTIC EMBOLIZATION IN UROLOGY

I. Intractabie renal hemorrhage
Arteriovenous fistula {congenital or acquired)
Secondary rengl fumor
Inoperable renal cell carcinoma & renal pelvic tumor
I. Intractable bladder or prostatic hemorrhage
L. Preoperative treaiment
Oncologic alterations by cessation of the blood flow
Easy operability & reduction of blood loss during the operation
Shrinkage of the renal mass
V. Application fo other renal diseases
Malignant hypertension
Polycystic kidney disease
End stage rena! disease
Massive proteinuria
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