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Transcatheter Renal Embolization with Absolute Ethanol:
The Experimental and Clinical Studies
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Clinical and experimental studies were performed on usefulness of transcatheter renal embolization
using absolute ethanol in treatment of malignant renal tumors. In this study, absolute ethanol was used
as a newer thromboembolic agent which activated thrombus formation in vessels and inflicted damages
on renal tissues.

The results are summarized as follows:

1) Injection dose and initial effects of the embolization:

In animal experiment using ten mongrel dogs (body weight; 10 to 12kg), the injection dose of ab-
solute ethanol ranged from 0.23 to 0.50 ml/kg, and perfect occlusion of renal artery was achieved in 8 of
10 dogs (80%) thirty minutes after the injection.

In the clinical experiences of 34 cases with malignant renal tumors, the average dose of ethanol
without the blockage of blood flow was calculated as 0.23 ml/kg, and perfect occlusion was obtained in 4
of 9 cases (44%), while the average dose with blockage of blood flow using balloon catheter. Balloon
assisted renal embolization (BARE) was estimated as 0.19 ml/kg, and complete occlusion was obtained in
24 of 25 cases (96%) thirty minutes after the injection.

2) The incidence of recanalization and collateral formation:

In six dogs performed repeat angiography, seven to fifty-seven days after the injection, the narrow
recanalization less than 10% of arterial caliber was recognized in two of six dogs. Collateral formation to
the infarcted kidney were developed in one of six dogs (17%).

In twenty cases of clinical use of ethanol, repeat aortograms revealed recanalization in four cases
(20%), and collateral formation in only one case (5%). On the BARE group of 15 out of 20 cases,
recanalization and collateral formation were demonstrated in 7% (1/15 cases) and 0% (0/15 cases)
respectively.

3) Verification of safety in the arterial injection of absolute etharol:

Venous blood samplings for the determination of ethanol levels were performed in three dogs and
four patients at and after the time of arterial injection, from the ipsilateral renal vein, the inferior vena
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cava and the antecubital vein. Blood ethanol levels were variable, but all were 3.0mg/ml with the
gradual descent, and none of them came up to the toxic level (5.0 mg/ml).

Post-infarction syndrome was mild, and no serious complications accompanied with this procedure
were encounterd, except one patient with pneumonia.

4) The clinical effects in renal cell carcinoma:

The complete disappearance of hematuria was observed in 22 of 24 patients (92%), and relief of
flank pain was obtained in 10 of 13 patients (77%). Clinical effectiveness beyond I-A by the Karnofsky
criteria was observed in 13 of 16 cases (81%).

CT images before the ethanol injection and one month or more after the injection demonstrated
extensive and intensive necrosis in 12 of 15 (80%), and tumor reduction over 50% by size in 7 of 15 cases
(47%).

Histopathological examination of resected kidneys after the embolization were performed in 12
cases and 8 of them (67%) showed effective remarks over Grade II3 (Ohboshi-Shimozato’s criteria) and 2
out of them (17%) were judged as “‘non-viable” or “non-cancer cell existed”’.

The prognosis in this series received ethanol embolization was evaluated using the Kaplan-Meier
method in all of 29 patients (26 of them were Stage III or IV). In thirteen cases receiving preoperative
embolization and surgical resection; one-year, two-year and three-year survival rates were 92%, 72%,
and 72% respectively. While in sixteen cases treated with palliative emholization alone, they were 40%,
21%, and 21% respectively. On the other hand, in 9 untreated controls, oneyear survival rate was of only

11%.
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T\ 87 6 BRIC% L recanalization (FFBEIE) &
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DWTHEFEIT -7 (Table 2),
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Table 1 Relation between Injection Dose and Initial Effect of Occlusion.

Initial Effect of Occlusion

Proximal Shifting

Dog Injection Dose

No.  ml/body ml/kg. 10min. © 30min. Occﬂls-.ion
1 2.5 0.25 P** P +
2 4.0 0.40 I 2> I —
3 4.0 0.40 P P —
4 2.5 0.25 P P +
5 4.0 0.36 P P +
6 2.5 0.25 I I -
7 5.0 0.50 I P +
8 4.0 0.40 P P +
9  GFr+2.5 0.23 P P +
10 GFE*+5.0 0.42 P P -

*G.F.: Combined Occlusion with Gelfoam

**P : Perfect Occlusion
*** | : Imperfect Occlusion
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Fig. 1 a) Renal arteriogram in dog before absolute ethanol injection. b) Repeat
arteriogram ten minutes after the injection of ethanol showing perfect oc-
clusion of the left renal artery. ¢) Follow-up aortogram 57 days after emboliza-
tion. Neither recanalization nor collateral formation are visualized. Note the
proximal shifting of the left main renal artery.

Table 2 Appearance of Recanalization or Collaterals on the Repeat Arteriography

Initial Embolic

Dog Days After ¥ o PO~ Collateral
No. Embolization Effe::ﬁtfﬁgrmm. % Recanalization Formation
2 23d I 10% =
5 57d P = =
7 27d P — =+
8 7d P = _
9* 15d P — =
10* 36d P 10% -
* . Combined Embolization with Gelfoam
P Perfect
I : Imperfect

Hote, BEBELYRDI 2HE S CHERIRARD
BFREEOIBEBEOBHMIBE eh -1,
—7, QEMfT®BOMBEL T, 6P 1
3 (No. D B HESRY 50T » i fIEIE:
B 2 hi (Fig. 3), fio 5 BT KBIRERIC T
b e QIBIMATRAEMTE Iah o fe, TER
firtk B8 & BBE, RUEIMTTES O FeA 1z B 13 2
bhighote, iz, BEFETO 6 HEflTE
BRI IEBIRERTSAETH Y, IR TN
proximal shifting 23HZE & hic,

(4)

4, M Ethanol JREH S & 1-ReMEORE

AE 0BRAHR G GIERICE 2 2B - De
D FEF D 72 B iz I Ethanol & & o R B %
LA EZE LTz, AR B A M & B - 7o 14
B L UOZOERY Fig. 4lcmLic,

RED 4 FTIFICHIE Bk X b RRp B M
T, PIRINAE v~ co MEE o AIE
FHipLic, Z0dbOFHIRNFENZYTT-72H
TIBTHEEBIREE LT, EREZEOEH

MRA O MR OH &S B LI (Fig. 5). 3

BAEREE #5465 H6%



-

. *-'4:JI
\
‘ & .
' 4 ‘
(c)
recanalized artery was demonstrated on the follow-up arteriogram 23 days
Fig. 3 a) Right renal arteriogram in dog. b) Ten minutes after ethanol infusion

MR EE 761
i
i
Ii g
(a) (b)
Fig. 2 a) Pre-ethanol arteriogram in dog. b) This arteriogram indicates imper-
fect occlusion of the segmental arteries after ethanol injection. ¢) The slightly
after the embolization.
1
4
i &,
i 4
(a) (b) (c)
incomplete occlusion is shown. ¢) The renal capsular artery developed small
collaterals nearby the hilum of the right kidney.

hoRIM b AE HEABRBHIE 25205 0fEHE T IR A BIRE BRI 08 & T AEEA 21T 7%
BRI 21T o 1o Dy, BEIIRPABES- [0 B ik Py ¢ ifn W, KERBDIRERIM % 1T - 72 1 BACIRE AR
D2HETIE, AEREF 1 9B B X 0258 7T, Th 5 F {4 . 0mg/ml 2 7R L7 At 1 512 i31.5mg/
Zhixm{E3.0mg/ml, 2.8mg/ml #R L7125, F ml EHER LT, S o0& o3 X ER Lo KBk
DOHEEIK L2045 81121.0mg/ml LLF & 7 - 12, BT TH, KBRS OERIFE I ) -
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Dog Injection Administered Sampling

No. Dose (ml.) Artery Vessel
4 2.5 Renal Artery Renal Vein
5 4.0 Renal Artery Renal Vein
6 5.0 Aorta Femoral Art.
7 5.0 Renal Artery L.V.C. prox.

Fig. 4(a) Blood Ethanol Levels

Ethanol iz & % B iR E# T

mg/nl

4.0F

0123 5

Fig. 4(b) Blood Ethanol Levels

Table 3 Summary of Macroscopic Findings (1)

Day After  Dog %%2?1]18‘?;15 Patency of 5}{11?1133 of ) N
Embolization No. - Renal Vein Kid?lt:;l Adhesion  Ascites
main  Seg.

o 1 ¢ C O reg. - =

1d 3 C C O reg. - —

1d 6 I C O reg. - =

2d 4 C C O reg. - =

id 8 C C O reg. + =
15d 9 c I O reg. - -
20d 2 ! C O reg. + =
sld 7 c C @) irr. Ht -
ke o C C O irr. # -
57d 5 C c O reg. m _

C : Complete Occlusion () : Patent
I ! Incomplete Occlusion

reg.: regular

irr. : irregular

e, ERTABIRGERAIELD 1 3B TER
1.0mg/ml A FofERR LA, Zhb 4 BTRE
I RERFR I BRI M % T - 72 2%, WS $ 0. 1mg/
ml LTFoEEEE Ehi, b4, Mo Eth-
anol I o hH 5.0mg/ml 28 z % b DL
Hbhithoi,

5. EREORRN L S U CEBPHRE
10D KRR » ERfiTik 1 ~57H ORICERL
ERTFORRNR L CEBFIRN 21T - .
i) WIRAYHKES (Table 33 X U4) :
TEERIBIRETSACnRATIE I

(6)

D EL, BERAR L KIEEK L D KGO &
3 CHERTT - fe.

Bk AE CTIX1088+ 8 HIcSELER I B LR
7z. No. 20H23B B OHEEEFT R TH AL
ERLHEEShTED, AR E—BL %,

BB L) oE o 18 <13 1088 9 Flic 1B fif 7o 38
BREIRE S hi,

¥, BEIRAO MBI SWTIE, B9
S5 1~ 1B L B2 1T o e Al
B, meMHE RS bR tk,

ERFOHRIIL0HEF 7 fhcs\ TR & A8
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Fig. 5 a) Base-line renal arteriogram in dog. b) Thirty minutes after injection
of absolute ethanol into the left renal artery ;
ed. ¢) Retrograde renal venogram before ethanol injection. d) Selective renal

i&?

0

= "'<|I

r
?

the artery is completely occlud-

phlebography 30 minutes after the arterial injection of ethanol showing normal

intrarenal veins.

LI DRZAE F foiddm )RR Licas, BRI AE
MmfTE D4 L 18 (No. 7, Fig. 3) ¥ X 0* Gel-
foam & fFH L7- 15 (No. 10, Fig. 6) ®3t 25
CEMDOBEEE LR D I,
ERTRHRFOMARE, ERME 1 AEE
T COMUFICHIRIIHBNBEE TH - hs, 2
BLEORHAI TR ERORR E &b i AR
& ORAEGFEHGE S, HHHCCRETH 57,

BRFN614E 6 A25H

Wi, BAIERFMMERRK 2 RS LB Al il 5
nichrote,

RICERE D size DL EH/ETCTHAIL
HABEOREREERBOEXI0E L, Thioxd 5
ZRBFORBLEROEYEIRBL TRDbLL,
Table dicm"TMI<, MEBROZER/E LD KT
size 13fE/ N &2 21, Fig. 7 (No. 5) O5THE O
HET1R22% L EW kg B ohi, —%, &
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Table 4 Summary of Macroscopic Findings (2)

: Size of Extent  Infarction to
Day After Dog ji%€© ¢ i
Embolization No. Ablated  of ~  the Opposite

Kidney Infarction Kidney
1d 1 118% =+ =
1d 3 120% + —
1d 6 114% + =
2d 4 118% + +
7d 8 79% + =
15d 9 63% + -
29d 2 56% H - 1! At el i A fer L |
2 4 S 6 7 8 SRRt LR
31d 7 40% H - . .
Fig. 7 Remarkable shrinkage of embolized kid-
36d 10 48% + - 1 A ’
ey 57 days after the injection of 4ml of 99.5%
57d 5 22% H = ethanol. Scattered calcifications are indicated in
+ @ Fresh Infarction the renal cortex.

+ © Degeneration Ranging from 50 to 90%
Ht : Degeneration over 90%

Fig. 8 Widespread necrosis of embolized kidney
with thrombi formation in the main renal artery
15 days after the embolization.

4 5 i e N e | TRRE it |- |-

Fig. 6 Infarcted kidney on the left shows protrud- Lient, AREICHE 1 Sico 2/ MEER & Bbh
ed margin 36 days after ethanol injection with LD ERE s,
Gelfoam particles. i) MRt

10E£FDERFICoWT, MEANO MO H

feffi 2 BIR ¥ COMIMBEIL 4 HE b ERBOWE R, AREGHmEoFE KEHMARBEORE

iR b, BIVENSERORE ZEMBYH e L,
ERBoMHEROEImOMEIR & BFE OB Table 51z F DO#s R %/ MEL 1=,
L, AR HEEORELBE L, i1 ~7T BEiRA A O Mk Eest 1 ~ 7 B2

HORHE TR 2 p i &5 O FFEE 3 23K TELPTHBREPEL, BERoBGEERchi%E
#L, 15~57THED LD TR BIAREI>BED U7-REME & A b IEFE i ST R EE T B - 1o 55,

BEXRL LRI (Fig. 8). 15~57 B it U e AR crkmie 2 R sp e &
29 H LIRED & 0> TUXZEHR 7o 2E M - 52l L, NEOBRTERFES T, Mgz
fLri@Bo bt (Fig. 9, R IeARMIRDOEREE LR EALL, B4 oMk

¥ ARSI X 5 5AE o Eie & 108 THhE DFANITER L Bbht, ¥, KBRAOIMED
(8) EAEREIE #4468 #65
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Fig. 9 Distinguished degenerative necrosis and
organization were suspected in infarcted kidney
on the left, 29 days after the injection of absolute
ethanol.

BEAL, T, M529 B DIREDHEH 6 4
BETHEIh, BREFKCBEL K- T,

—75, BAOKEEIRA Mg Fhothic
THERLELREBRRSTLL, RETIRERE
B0 bR MEHE AR LN £ 5 IcBbh
Fo.

AEREA MR OFEIERE T BRIEOTIZL
ELIERD bh, Nk s (EREPT i SRz
FrELR.
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SAEMEMIIR ORI, HioER T BEEOER
TRBECRD bhichd, 290 BEoBHEAT
W ERDhichoi,

BREZF0ETHBREDEHET L LM TR
Bhiies, #EE 1 BBEORYPOBES ks
72 viable & ¥IE A T4 B 4 b iz,
2 ~15 8 O SIBRELA CHEEIE LRI E oo
TREL, 298 LIEO 4 BHTIX5ZEEIE & HE
Shic, FRSTHEOBHEATRERE YL
R ARALDED Bz, Fig. 102 113%F R
ThERKEN 2 A LB A oAMECTH
5,

1. BHTEEG 5 5 EEMEH

1. BEMES & UBREHZE

i) JHRELHE

BRI L, BERNS64E 8 H X b BBA60SE 7 Big
D 4 SRR IR B A R A B R B HUH R R A
%% 1, Absolute Ethanol Iz X & h 5 — 5 L1y
B IR ER M A E i L7 BB EBIEA4E T H
5. PIRRBME290, EBHESES 36, &
BIEE 2L Ts o> T B, EEHS 321 ~805,
FE35960. 3% T, B3I TH - 1o,

FTEUMERNREC, EBHIERIRDOEE
BEXHL, chbofROBKANCKT 5HR
AT, Bz, BMlafEex+ 5 AEic X 55
BIRERFEOHF L T, 29010 BimbaEiE
Bl X R« DAED LR T - .

Table 5 Microscopic Findings

Thrombus

el N o QuEnied IR Necrosis
1d 1 - + o - H +
1d 3 + + + - HE +
1d 6 - + - H +
2d 4 + H + - H +
7d 8 & H + - # it
15d 9 + - - + H
29d 2 e + + i #
31d 7 e H H i l
36d 10 H + H - H
57d 5 H +Ht - H
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Fig. 10 Microscopic views of the same dog and time 2 days after ethanol
injection: a) Cross-section of the main renal artery filled with the ethanol
induced thrombus (H.E. X4). b) The endothelial lining of the main renal artery
is slightly irregular and injured (H.E. X20). ¢) The peripheral artery charged
with fresh thrombus and a small thrombus in the glomeruli, but still viable (F.
E. x80). d) Necrotic area and inflammatory infiltration adjacent to the renal
cortex (H.E. >50).

i) EoHk
EEIREROFIE L, *3 Seldinger HiZTK
FREIIR Z 30 X %38 H o0 EIRE B BIRAEF %6.5
Fr.tarzavie—ass—51 (Cook #) I©
TERL, BFmLETOERNIZOIT -T2
I H AE#EAEEIm/BCHFNCEALT
fTotc, AE EABRISHERE L, ToEERO
DOEF M BEOEEHOFEREATIT R
VW, ERIATEL LSS IBE AE OBInE5 %
EfiL7, AEORKEAERERBRESE
0.3ml/kg LFICiREL, B5ERZ OfEL

(10)

2 THERIRESR AL, Gelfoam A %38
MUERMREZKT L,

MHEHET T # G- 1eonT, BiaRRaEfl v —#
IR AR S 0534 <, AE OEIRE &
B s EMTAL—VH T —F A X B I FE
Wi TG NANEE Bk,

FRLIEAAV—vH T —-F ViX5Fr. ¥7cii6
Fr.60cm o = » &7V » >+ —JH(JC-213, JC-
2150 7 » 2 A FHWI, B O EHIRER B
DHTF—FABALARCLTAN—VIT—T
A (BUF BC &B&T) Wil h BEIRABR2~3

BB 55465 6%
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Fig. 11 Microscopic views of the same dog and time 31 days after ethanol
injection: a) Transverse section of the main renal artery occluded by a
partially organized thrombus (H.E. X 4). b) Endothelial thickening is identified
and endothelium is ablated (H.E. X 20). ¢) Organized thrombus in the peripheral
artery (H.E. x40). d) Infarcted area has been perfectly replaced by conective
tissue (H.E. x10).

cm OALBIC e & Fig. 120 (1) ~ () O FE,
By, (1D mi@EeTER, 2) i —vifEc
TARHE cOEEZ@m-L, (3 BEETICAE %
EAL, 157MBEL, (4 FECTEBRCEY
LEROHAXITR D L\ 5 EF CERTEZHAR
fo, ZORO AE HEAEE X ImI/B & L, ¥4
AN =V ORZROBEY, STELm A& T 5
TEhBT, TR LIcEEHINBRCER~NE
Bt BETAREYARE L,

Fig. 1313, o X3 LTEBLAEBCIcL %
M T E B IkZELM BARE (balloon assist-
ed renal embolization) RitDEHETH B,

2. BRERGIIC 1) % BHHIREIRA.

FEFI614E 6 A250
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EROB/BOLIIEMTS Y, Fig. 16~1813kk 4 7t
A-Vshunt #F L, AE 12ml LA F2FE L - fER<T
&%, Fig. 193 BCHHtHOERMFATH Y, AE
Uml 2B LicboThS,

ii ) Recanalization ¥ X Of Collateral forma-
tion 1B+ A s,

AE W X 2 ERMAETHE 1 #8156 » Ao
BEBIRERY 21775\ 1572 20fEFic o\ T recana-
lization (FFB@) & collaterals (RIEIMATEL) D F
SHERHEIL, To#EE%Y Table iz Lich,
¥z BARE o0& HtE % #27 5 BT BARE
e BCIHHAK L O THERLE,

Y. BHBCHEY RS L, BERORER

Table 6 Injection Dose and Initial Embolic Effect

Average Dose

) Dose/Body Perfect Imperfect

oiﬁfn?et':t?gr?l Weight Occlusion Occlusion
Usirg: Balloon Catheter 10.4ml 0.19ml/kg 24/25 1/25
(25 Cases) (96%) (4%

Without Balloon Catheter 12.4ml 0.23ml/kg 4/9 5/9

( 9 Cases) (44%) (56%)
Total '28/34 6/34
(34 Cases) (82%) (18%)

HAEEE #46%E H6 %
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(a)

(b)

Fig. 13 a) Balloon occluded renal arteriography using the 6 Fr. wedge pressure
balloon catheter. Subsequent injection of 5ml of absclute ethanol through this
catheter was performed. Then, the inflated balloon catheter was left in place for
15 minutes. b) Repeated arteriography without inflation of the balloon was
carried out by hand injection. Perfect occlusion is demonstrated.

Table 7 Recanalization and Collateral Formation

Injection Dose 3.0~8.0 8.1~12.0 12.1~-20.0
Vascularity 000000000000 NP0 Recanali- Collateral
O (+)~HD 6600 O zation Formation
o (H) [ I111] 00000 + - + =
A-V Shunt OCO000 Q00000 OO0000 Using Balloon Catheter 1 14 0 15
O none CCOCO - QOOOCO - O Without Balloon Catheter 3 2 1 4
® marked oe odee
- - = = 4/20 16/20 1/20 19/20
Tumor Size* COCOO00 OOO0 000] (20%) (80%) (5%) (95%)
O less than 200% OCOOO  oeeeee eobeeee
@ over 200% 1} on

*Tumor size was estimated in comparison with the size
of opposite kidney.

Fig. 14 Injection Dose and Related Factors

22061 4 $120% TH 5 », BARE BTix154(
1607 %% Aicoich L, BCIEHBEC
135 Bl 3 4160% & RBEE BB A b,
wie, MIBIMATIE O RAELEE R, 7 EOREFMN
KEWRER; CHIE 2 hichd, BARE #1541 T XA
L2 T RIRIMTE IR E 1, BT RIF AR

BEFN614E 6 B 250

(13)

EnfEbhnit, —7%, BCHEMHERETL S FIh 14
HIBEIMTSAEE IR, 20 146131 KE
B RN T L ER E Eh, Gelfoam #EML T
e LB HMREES TH » 7o, BIEIM TR O F
HXTHR06F 1FI5 %L ERTH Y, NEEK
PR BHEThE, AE & X 5 ERTEAEIK
DEENTETHZ EVIERTH -1,

Fig. 203 X UL iR 7o BE 8B T,
Fig. 20Tk 6 » Bt o BEF i «, B, fEl
MTHE & b Im@Dd LR T I, Fig 21T, -
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(b)

Fig. 15 a) Selective renal arteriogram before ethanol injection. Moderate vas-
cularity of the renal carcinoma is shown at the lower portion of the left kidrey.
b) BARE (balloon assisted renal embolization) was achieved with only 3ml of

99.5% ethanol.

N — IREREL T proximal shifting 25 1E 5 T b
HEBIRRENTVS,

iii) BeHieounT

a) M=%/ - LiREOHE

BHERE S 4 PlicoT, BAIBBIRA SR 3
L OF KRG B AR % & « 2§13 2%
L7z, #IMFE AE #5-8016%5308, 54,
2050 3 EBARAICEEB Lich 7 —F 4 X bl
LERF T, TORBENE{LY Fig. 221278
T4, EEfEE AE 12ml # 5 30805 1 [ il B 8k
HIZ TOFMmMBITH Y, 2.1mg/ml HUR X hic s,
205 HICITEIE L1.0mg/ml AT & e 7o, flhod
3floiMmb =2 7 — AEEE VTR 1. 0mg/ml
DR e L, 205812130, 3mg/ml LL
TEitoTnhb,

Eie, FAFFCREERL Y AEEAZ% LS, 5
4, 2050 3 EHRMZ 1T - 7o 25, 4 $l2f150.1
mg/ml LT C= % 7 — VR RIE 7N RE 7x 1 B
Chotz, f€-T, WTFho#ERS PEES. Omg/
ml #1352 TEAEIR S i,

b) ZEeATiE TR O BRI

(14)

Table 8 Clinical Complaints in the Midst of

Embolization
Injection Dose  Sex f;gg; F}?:‘l;:d nggﬂr
3.0-~10.0 ml M 0/9 4/9 7/9
12 Cases F 1/3 3/3 3/3
10.1~20.0 ml M 1/9 5/9 8/9
14 Cases F 2/5 5/5 4/5
Total 4/26 17/26 22/26
26 Cases (15%) (65%.) (85%)

M : Male F : Female

MEEHFILR T2 AEFEABEBOBEEOREE
ERDOEEXBEL, AEEAI L 55845265
FlizoWTHRE L7z, Table 8izim3in<, BhiE,
BEALE, EAAESEO=>0ERO HEY,
AE #% 58, 5, woC B EE & Hlg L e,

KR O6FEGIT, EER15%(4/264), HHELL
#156% (17/2661), RIIEHH-5% (22/2641) DIiE
Pl B Uiz, Eoblic X h 2L 0ERRED S
hicd o, EHEEE catEiR100%, BiE1350%
whbhte, BMELLHc38%, BHETE6%ER

HAERESE #46% £65
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Fig. 16 a) Base-line arteriogram. Renal cell carcinoma was confirmed by needle

(a)
(c)

(b)
(d)

biopsy (invasive type). b) Phlebogram indicates a thrombus in the right renal
vein. ¢) Balloon occluded arteriogram immediately after 5ml of ethanol injec-

tion demonstrates imperfect embolization. d) By adding Tml of ethanol, BARE

was accomplished.

RHEICHBEE S -, F 5B 10m] 15
WIZG TR, BEBRCEEIhLLDRE
BoATHY, AE 020ml U FoEETCIREAR
LY, =27 —riWTHREEOHEIRE S
NBFERTH-T, ¥, 20T a v 7 REBRE
EE L AE 0OBEEFRERD bhith - i,

3. BiRREICs 1 2 BHRERELZODHRIC
B¢ 585

WEr L L - B 29%o— & % Table 9iZ7R
T8, REENEZOBE LA L O, 297520
Flch b, 2061F 1361 B, 6 Atk %
% 1 flosEiic CEMRRE & 2H S hic, REY
WL O/ bRt -7 9 B, MEEFATR,

AEFI614F 6 A25H

(15)

CT s X OBEEREN R L OEK2HIC TR
AIAEEHELLSDTH S,

clinical stage IZEHERUR\ H#HIZE L, Rob-
son DFAGEHICHE 57z, AE o5 BILG% 5
FBrELL, ERBRMN 2 AEELFORHLE
BLAHE LG« DFEAROMYBIE L,

i) BWRIEROHE DT

PHREYIL R % 7o XM BE (H) Btk % MR B
b &L, Fitko BARRTBEYR b 0vE
FhHyELT, BMBEEROBRE Lz, MRED
K EERRAMTEE 1 BRI KT L 24615h226192%
IR R MRS bhic, EEOBRNLERNTE
LA ACTHEL, 136IR10M177% 1218 & iz,
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Karnofsky O#hR¥EFEEE I X 2 FHE X, Table
10i/R Uiz, ZhRHITETRE 7o FEFAM Bl % P L
72 1661C, I-A 236 41, I-B 45 5 4, 1-C 25 2 5] & B8R
Bz EE Al LIEATALL E213/1641(81%)
bz,

i) CT iz X »%hE O EH

ERMHTH TR T CT o8 5 hic 154

flaxgE LT, &&E40H D follow up CT 12
B LR OE b 02 bIEE<T,
Table 11IcfERZ R L1,

BEEROHE L, LHiEREROHE, A

&0l —(k, gas EAEEOFE T L 05

Fig. 17 The only case of imperfect occlusion with

BARE. This balloon occluded arteriogram shows LEBREcER L, BEH N ROEERATS
large A-V shunt, 15 minutes after the injection of O ETES Y R iTiiEo CT & -TiHaL, ®o
18ml of absolute ethanol. Perfected occlusion R TR

N [

required the combined use of Steel Coils.

Table 9 The List of Renal Cell Carcinoma

ége Clinical Hemzituri_a(H) Ethanol Dose(ml) CT Duratio to Prognosis
ex  Stage Flank Pain(P) Balloon (B) Follow UP Nephrectomy
1 54F I H,P 10 + v 42 mo. Alive
2 61IM v H,P 14 + o 1 mo. Dead
3 76M IV H 3 B + 2 mo. Dead
4 80M il H,P 5 B + & 14 mo. Dead
5 65F 11 H 7 B + 7d 35 mo. Alive
6 56F v H.P 12 B + e 14 mo. Dead
7 59F v H,P 12 B 2d 14 mo. Dead
8§ 68M Y H 5 B + * 9 mo. Dead
9 43M I H 18 B + 21d 33 mo. Alive
10 72M 11 H,P 18 B, (Coild + 5 mo. Dead
11 54M v H,P 11 + T mo. Dead
12 75M 11 P 6 B 3d 27 mo. Alive
13 63M 1 H,P 12 B 18d 15 mo. Alive
14 44M 1 H,P - 17 B + 13mo. 24 mo** Alive
15 67TM 1 H 8 B 14d 3 mo. Dead
16 70F w H,P 14 (Gelfoam?) . i mo. Dead
17 21M v H,P 5 B 2d 18 mo. Dead
18 61M v H 9 B 2d 19 mo. Alive
19 61M 11 H 15 B + 11d 18 mo. Alive
20 56M v H,P 11 B 10d 18 mo. Alive
21 55F T H 8 B 1mo. 18 mo. Alive
22 75M v H,P 12 (Gelfoam) + 2 mo. Dead
23 42M v H 15 B + 5 13 mo. Alive
24 55F 1l H,P 17 B + 17d 9 mo. Alive
25 T2F w P 12 10 mo. Dead
26 75M v H,P 10 (Gelfoam) 2 mo. Alive
27 T6F 10 H,P 20 B 1 mo. Alive
28 45M 11 H 10 B 1 mo. Alive
29 49M il H,P 10 B 1 mo. Alive

*Biopsy or Autopsy **First diagnosis was inoperable d: day mo.: month

(16) BAERSE $46% $£65



(a) (b) ()
Fig. 18 a) Arterial phase of invasive type renal cell carcinoma. b) The nephro-

gram presents a huge A-V shunting. ¢) An initial perfect occlusion embolic

effect was inferred from the repeated arteriogram; but pathologically useful

effects were not obtained.

Table 10 Clinically Useful Effect by The Kar- Table 11 Extent of Tumor Necrosis and Tumor
nofsky Method (16 Cases) Reduction Rates on CT Images
Number of Cases Number of Cases Days After  Tumor Reduction Gas Forma-
Embolization Necrosis Rates in Size tion
0—0 1 1—A 6
1 5d + Less than 20% +
0 A 0 1-B 5
2 6d HH Less than 20% +
0—B 1 1—C 2
Py ] 3 7d HH Less than 20% +
4 10d He Less than 20% =
*Improvement of Hematuria :22/24 Cases -
**Pain Relief :10/13 Cases 5 1d b 25% —
6 14d He 27% +
7 14d H 35% +
E%Eﬁﬁﬁd\&i (%)=(A—B)X100/A 8 29d ++ Less than 20% —
B fiig o g 10 45d # 50% -
[EERFEEE () DIEFIIISFH126180%1C 1 — " 61% -
;?\F)hf‘\:. g%@ﬁlgﬁ; (+) "'(‘H') J:.EEMEL?‘C 12 3mo. H 659% -
FEGIDS 3 Bl - 7=hs, FEGI No. 1o (+) DOl 13 BIno. 4 60% -
BC 3 0f M 5 CHIRRY, RIS b Fh L&D R ——— - -
LERICHDTH T, 15 14mo. # 84% =
fESHE/ bR, HEREHE/INES0% L kDB RH d ! day, mo: month
D56 7 GlAT% TH - T, BADHEBEM/NEREY
ARLIHIE40 A D CT B T84% DHE/INE B LB O RO BE OB ERE Y R &
ntws, ERivio i &R & BE R Shb gas AR, M2 BMZo CT &c7
LR S hic, Bl 5 G & iR ED B i,

HEFI614F 6 A25H (17)
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(a)

Fig. 19 a) Selective renal arteriogram of renal cell carcinoma with multiple
lung metastases. b) Hand injection contrast medium arteriogram 15 minutes
after the infusion of 14ml of ethanol. Slow-down in the arterial flow was
indicated. ¢) The renal artery was occluded 30 minutes after the ethanol
injection.

Fig. 20 a) Pre-embolization renal arteriogram. b) An almost perfect occlusion
with balloon catheter was achieved. ¢) Follow-up aortogram 6 months after
initial embolization; evidence of recanalization and collaterals are not
demonstrable. Note that the main renal artery is embolized at the site of the
orifice.

Fig. 237 525/c - O BI#E U % CT MR OB S RIRER O CT o RN E(LE R
Bx e as L, Fig. 23034 A EA O FEF o i (B
BEEE L CT &, Fig. 24 & 25038 b i [EE i) VI k1) 5 REASERR R E

(18) HAERRE $46%E H65
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(c)

Fig. 21 a) The arteriogram shows a hypovascular renal cell carcinoma
confirmed by biopsy. b) Balloon occluded arteriogram immediately after eth-
anol injection. ¢) This aortogram indicates neither recanalization nor collateral
formation. Note the cessation of “proximal shifting” at the place where the

balloon has been previously inflated.

20k

\“12". (RV)

~—

15
RV : Renal Vein Sampling

__"“-—E.E_'_l' (RV)
——
______________________ O ERe ()=
.I ................. = Sull(l"’C).l
s m 20 min,

INC: Inferior Vena Cava Sampling

Fig. 22 Blood Ethanol Level

NET12BITH D, 05 LI, &
51008 sdoThs, Zol2lickd
HREEBFEIZRFEIE OFER L —FE L C Table
12178 U e b3, ZEReAfT o & BT i 1732 o #ARIT,
25130 ARk ATWS, BIRAOFT R
proximal (BElRAH) & peripheral (FEREIEHR

BRFI614F 6 A25H

(19)

LR o cERREBYRE L, EHER
R O¥E BRI EEL L, KB -TF
BoREASERHELECE S, FiCE
BEBRHEDO—B &5 E# 2 bh b IERIMEFE
EHOWEI, BEORE D 4B HITTHEL
T,
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Table 12 Summary of Pathological Evaluation
i Arter lusion ;
}E:I‘Fg%} "ose Prm:it;:l Ocl:e::;lera] Tu%iragefg&t Pa‘ﬁg;‘;};‘é’al Other Findings

1 2ci 12 Incomp. Partial I -~
2 2d 9* Complete Partial 1 + Thrombosis in the A-V Shunt )
3 2d 5 Complete Partial Iy H Necrosis with Bleeding
4 3d 6 Complete Partial Iy +
5 7d 7 Complete  Complete I H Necrosis with Bleeding
6 10d 11 Complete  Complete Iy Ht
7 14d 8 Complete Partial I, H#
8 17d 17* Complete  Complete Iy Ht Necrosis with Bleeding
9 18d 12 Complete  Complete 1 R

10 21d 18 Complete  Complete IVa H

11 30d 14+ Incomp. Incomp. I —-~+

12 13mo. 17 Complete  Complete I H

*A-V Shunt, **Without Balloon Catheter d :day, mo.: month

MEROZERFT R, A& TI26IF106183% 1
TEERNELL, FORETHIRABOHE X
T BESBD O h, FARRC, AR IEE
bR Ih, MEORELTERNE 2 BRI
BOMHBI TR L fe 7o, NEOHIBFTR
b 3 Bl BZE X i (Fig. 26(b). # - FEE)IRA
DERIRREL, TLird o 64, TELLERN
14, &0 RV RAET S partial & Licd o
REPIZRDBR, ZhTERMBEEELZOEE
DEEGNZ S\ VERAR S hic, RIEEIRATR
T, AHEEROBEENEECTHH, AECHIMm
2SS 25% (3/1261) wwabhic, EHEIm
BPIC b Mg OFEM L RERFRETDH - 7o (Fig. 26
(c)). perivasculitis (X ZE#% 1 BRHELIRN O 6
CHhbhizh, BEERE Lihot,

hEHRE, EEEEOH GBS E L
HEMFE L EBER S CHE L, KR TE
D Grade Il BLL L, B0® MBEFADTTREM: D B 5 i
e X < Richic@iar /gl (£4kol1/48
) wixBh5 ] L EoihENR12604 8 #167% 1
BEIh, ThUTORE Grade 1 3 X 1T A H
4 BI33% 124 b e, FUBE R DIED - T i,
A-V shunt 74 L7cl, BC JE6F % 5.1,
B2 HECBERMET - 1Bl Th o7, FEH No.

(20)

1202 F #5782 (Fig. 24) & Shi-fIngERiic X
D13» BB FMATEE & o b B2 ER L =flT
Hoteht, EEFERHCHE N LIEL b LT
Grade II B LFHlichi-bDTh 5, HEEIAIC
T non-viable & Ffifi 7o fEME, No. 910D
2BITHHEDE R LT, FBEREEEROT
S (H) X, 1204 8 BI67% 1 H bk, 1241
H1106183% TR RIS 2 SRR R e A B
AT,

RAEEIE D No. 117k < M 3 B LI
BRoLT@Bdbh, ToHEBEONEIRFITY
Se& ek 23 FE7E L1z (Fig. 27(c)).

Fig. 26& Fig. 2T, FhEhMmE & EEHD
REASEART R AR LI,

iv) RO RI-TFHOWE

AE 1z X % ERilit o F# % Kaplan-Meier #
TEHLUEFERLBHBH LT,

o SIL M 2ER T H B 2%, BREMTATER
Wr1361, RERIERM (ERMTEM) 1661, Zh
W FMAREE TL B LERE O 22 BT L 9 R
ERBHE L TIMABERRAL, TOBERY
Fig. 28icin183, 4129610 1 4 FRI1364%,
QER IV 3ELEGFRIBLUTH 1. = D29
HF12645190% 45, Stage ILA_E o high stage #T 5

AFEHEEE #46E F6 5
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Fig. 23 a) Pre-ethanol arteriogram of the main renal artery. b) Repeated arter-
iogram after embolization in the foregoing artery. ¢) Visualization of accessory
renal artery. d) Post-ethanol arteriogram of the accessory renal artery. e) Pre-
ethanol CT image of the same case. f) Post-ethanol CT scan 2 weeks after this
procedure, extensive necrosis with “gas formation” in the left kidney is appar-

ent.

5, stage FIA3T7% (10/1361) & FhTu i,
BT AT ER MR L3M O 1 FAEFFIT2Y, 2 EReirBEMmETRL60 T, 1 FEFEIU%,
ELFERLY%, 3FG5HAIST2%TH D, high 2EER L U 3EAERERNFRFRAYTH -7,

REFI614E 6 A25H (21)
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Fig. 24 Same patient indicated as in figure 20. a) Pre-ethanol CT image. This
case was diagnosed clinically as stage Illc. and inoperable. b) Post-ethanol CT
image 2 weeks after embolization. Note the thrombus in the inferior vena cava.
¢) Follow-up CT image 2 months after the procedure showing homogeneous
density and shrinkage of the tumor. d) On the CT image 8 months after,
remarkable reduction in tumor size and diminution of the L.V.C. thrombus were

(@) | (b
© | @

pointed out. This patient underwent nephrectomy.

ZOFF T, high stage #123100% TH b, Stage
iV EDHE3% % G T T,

Table 13 Post-Embolization Syndrome and

Complications

FEFMLFRRER CHRED 9T, 144 Cases %
FHRIY%, REREFVLUIATH 1, Severe Flank Pain 10/23 43%
ZOBHON%EFEARIT A A BTH Y EiRFE Nausea and/or Vomiting 13/23 57
WBED50%LEG BB 9 » BE FE-Clde, i Fever(over 387C) 9/20 45
& ’ P Asci 5
WEFEOFA1 EEFERTIURBELEEXRNBIFTC Infarction of the Opposite Kidney 0/15 0
BDHENIRERTH T, Pneumonia 1/27 4
PR " y _ Oliguria 2/27 7
v) ERMEERTER X USHHECE T 5185
: e WBC(elevated over 20% 16/22 73
AE & X 2ERFCE T 5 ERMEBIERE & GOT (elevated over 20%) 8/20 40
BHIER L O'FE I BB BB D +20% L LD LDH (elevated over 20%) 18/20 90
BUN, Cleatinine (elevated over 20%) 3/22 14

FEDH A —$E LT Table 131c7x L7z,

(22)

- BAREREE

H46E H 65



6 MONTHS AFTER

(b)

ERBRERFOTERTH 2 EFEFHOER %L
WHE LT HAERTE, Bl - K, FE (38CLL
B e Fh b EEr @b bhich, KLE
ROBELHEBATHI0ELUACEREL,
Thdb—BETH-Te.

¥R AERC I BE0HEE LTHEY 2 2R EHE
EhLoBEERLDIXLLAT, fiLd 16T,
TRV LR D LRI,

FhRMEEFREETCESHOE L s Tob D
X, LDH 18/20f1(90%), HImEk¥%2%16/22%1(73
%) THold, ThboikT<T—@ichb,
BEE1AEM, RuboTh 2:8ELAEEIZ
B\,

IV, Z2EL 5 ICEE

FERERMOH®SE L, 19694F Lalli” b 0Bt
KRR E B, RS2 TIX19714E Lang?
BIZ X » TBRE06I X3 5 & H 7 — 7 VRYER
ERBEORREIPHREShicZ LITHERH LT
5, —7H, FIPksBHIRERMS OB,
197641 iR D I ATALE & L T o Efix
AMIDRETROEBEEL L CoERMEZHE
L, ThL# W D0 E 001 9794E 2125t
WT B, ZO1979FEIICE, FTH BT X - TAFR

WBFN614E 6 A25H

(23)

40 MONTHS AF iI!III

S IEERSARE
5! z"i
E r

Fig. 25 a) CT image before embolization, renal cell carcinoma was c.onhrmed
by biopsy. b) Post-ethanol CT image 6 months after the procedure. Two weeks
after embolization irradiation of the right renal tumor with a total dose of 50Gy
was undertaken. ¢) This CT image 40 months after the initial embolization
indicates a marked reduction rate of 84%.

@ Interventional angiography % ##5 L 7z 3 32
Y, BENREREREICOVTL, KA BW,
DY, FRR'ICI 2MENLTOFILELLWIEEK
OFBIRERFEOF B LB Lm0 &
@R H5H, Edo=FoREYECLT, &
T, AR OWTEHLTRSE, (D fiThl
AE L LToERTOFRER, FRKFHMNED
BE, EEREOBIRZEOIEIC X 5k 0%
BINRETHBHN, KADLEI LIEFMERIF
5 MTHEB LT Tnw5, 1, Q) RF
Rk s EREEOFAMIEE LT, M@
REZEROBRCH B D, £FERLDRI-TFHRIC
DWTIE, BREFRFHEEZGT 2B Tw5 &
Ex L5, rofficMERE LR LUERT
W% b DA, recanalization 33 X UF collateral for-
mation % 7z 13 parasitic supply @ HBEIZ X % #i
EEGREOBAITHY, &5EEERYEGel
foam 7z & DRI L B EHETH D, Z DR
Bu L LUEB I TRk LMY 5 2
5H0I%, ERYEOMRLEREOWMMATHA
5, BESE ST 5 RENERLYE 1Gel-
foam (€3 Fv AL v o) 0FTHYH, BHIRE
B L <, Z ofiicd Steel Coil'®, IBCA?20
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Fig. 26 Microscopic views at various levels of occluded arteries:
section of peripheral vessel 18 days after the injection of ethanol. Note that the
internal elastic membrane is destroyed and that the erythrocytes are sludged

(a)
(c)

(b)
(d)

a) Sagittal

(H.E. X40). b) Cross-section of the main renal artery. This specimen shows
thickening of the arterial wall and ablation of the endothelium (H.E. x10). ¢)
Transverse section of tumor vessel. Perfect occlusion is demonstrated in the
periphery of the tumor vessel (H.E. »80). d) Organized thrombus in the peri-
phery of the artery. Destruction of the vascular endothelium is indicated. (H.

E. x40)

(isobutyl 2-cyanoacrylate) #hd & LT, £
D 2\ REER I3 % < o ERpE PER &
MERIRTEI I hboRBEIO
W E O BRI R LB L 73R 52720 4,
HAbBRTWABE, K4eEEERYEOFIIL,
ERWHENBEERRE L 75 5 oA fHE9202080 3
%<, ZTOREVERYWERDOMIENIC X 5 T
BRERL LOEBRBETH S, I-EHhER
FREGEED EL BT TR, BERTFO¥AF
T > CERIMED V< AVILRE S h, AEImT
BOBEIRETHS, —F, WEERDE
WEFHO—ETH 5 IBCAIL LT ELRKR

(24)

CELEICEAEE, » 7 —FArERSToEs
REDEL ORBR DB,

I CEEIRERM, LY bIEEHRECBN
TEEIh>ERAMCLEL ZhERWE DL
HEO>WTERTH L, BT~ =ong
HREETHAH S ELELDND,

ZEBIINOOSRHEYMET A HELLT,
T0% B RFERIC X - THRMER & MBI % R R
HE L, Keith 530D EEICZ 5 h 5604 [ 0 I
TEEIC L% 3 b2 v ¥ Y 7ORAHHEELE
L CilgsERREREY, Fig, Transcatheter
electrocoagulation®# @ i LU CER % fE{b53

HAEMSE $4658 H65
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Fig. 27 Parenchymal aspects in microscopical examinations: a) Perfect ne-
(@ | ®) crosis being followed by degeneration in the tumor area. Eighteen days after the
(€)1 (@ injection of ethanol (IHL.E. X100). b) Focal necrosis with hemorrhagic changes at
the periphery of the neoplastic tissue. The peripheral vessel is completely
occluded by the fresh thrombus, but the erythrocytes are not sludged. Two days
specimen (H.E. %40). ¢) Complete necrosis of the capsula glomeruli and renal
tubules at the non-tumor part. Ten days after the ethanol injection (H.E. X40).
d) Hemorrhagic changes at the peirpheral neoplastic arteries 2 days after the
embolization (H.E. x40).

% 100 SEEICEF LTI,

wr ‘ LI AD, ZOYEFI9804 Ellman® Hiz X - ¢
w} _I—|_\ t——umm wi® #A4r & hic Absolute Ethanol i & 2 B #) k28 ke
I _LL‘_L i, ThblhBRELTOLEYHRELES D

Il - ‘j O LY S h AE I X 5BEAETT 5 B o7,
B H T Lo s AE % BEHIRERAT R L8, 1981451
ol Ekelund®® i1z X % EEBR# S & e & h, RFERK
il B N 13 Ellman 512 X o C B4 O BRI B 23553k %
ol O o o 0 hic, Z05: AE i X % BBIRERMN O 4559~
0 . . P A — BHEKCTRREE R, ChictEd SPHE S Cox*?
by the Kaplan-Holer Hathd, b, Mulligan*' Hic k - THE B TE ., AR

Fig. 28 Survival rates HECEWEBIRERME L Shi-0alt b,

HEFI614F 6 H25H (25)
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oK THH L VERYE L LT, RERIKE
DERSOP, o MEERBREDSNCTHIG
HEXhERENRE IR TV, TV
B, BEAEHEERORCEERBEEN IR
RETHY, EFERXAE ) 5 BHIREREELD
Proe i HEdE L,

(1) By RB I X CERIRIGH 2> 57 Abso-
lute Ethanol iz X % BBk ERA

¥7, AERSEL—RERYDFCHLTER
LTAh%E, EZEOBYREE:TIX0.25~0.50ml/
kg O AE ## 5 & T0% D FlIc ELERLB/ LR
fed, BRERAICEBEMKETO AEH 5k 5F
$0.23ml/kg © A T4% D Hlic5E L B 1 E
LhiBEY, BREEYHESTICERYRY
BEiTAHEE LT, MKEN FTHRSEYEA
THUNERD -,

FORER, Ar—-vhF—Fric) B BARE &
£ L7l T3, SFHAER 5 E0.19ml/kg T9%6%
DFCSTELERIRI NI,

ZoArv—vhT—51 (BC) ORI, E
¥'B o KEIRAIEIRES L9570 BB 7T i<,
L 599.5%Ethanol DEEEOMERFICE 58
Eg]b335~9 ﬂ:,

AE o0&y 5B izo\ T, B5% o BARE ¢t
E#10.4ml D5 TEEERIE O hizh, BC
AT TICEREY T -7 Ellman® b 3£ %
BEBA-DICFEE2Tml O AEHSEY NE L
LT3, ZOX5CAEmLETTAEDKER
HEALTT S &, #IkA Ethanol RE O LR &
#2 L, il chemical irritant & L CEE Y B XLIF
THREEDBETE I8\,

¥, AE 0@ G ELYFMICEF LCRE
LD RAEDWE TIL, EHHF L5 EX0.2ml/kg
ELTHED, 0.1ml/kg TRERIARFESTHD,
0.3ml/kg A CEEBOEWEBE, MmiEEKET
i BEOEENE L EEERLTWS
», #F#&® BARE i X 5 F## 5 & $0.19ml/kg
THRELOEHR S & L ARER1 B ORI,

wiz, 5 EE - RERGFREELYF LD

LEZ bhicEERREF, B'L, Vascularity, A-
RFXEFREL

V shunt, Tumor size D=2

(26)

Ethanol iz & 5 BBk ZER

Balloon Assisted Renal Embolization

Siml

Vascularity

Tumor Size

Vascularity

A-V Shunt

Tumor Size

Fig. 29 Decision of Initial Injection Dose.

e, ThboRFEEECAhi BARE ki
5 AE#REEORERXLESY Fig. 29 RT L O
EZEL, Tibb, thb320oFFHTH
LADORALVEHTIISm], P 1IRFER
B»%5 DI o\Tik8ml, 2 BFTikloml, 3 AF
FTRCFEADTBSTIISm 2 LEETHL D
ThbH, IPOEARI VSN HPIBIFEAETSH
b, EARISSIC TERITEL THIE, Fic
3~5ml DEMFE LTI H bO & Lic, EAEE
FEIml/BREAl L L, KR BEOTERI
i, oI FEV 1260 BARE & fi4T L 7cds,
BhnEE & &S TRAEARLM LT T, £6hc
TEEERIE ORI,

iz recanalization ¥ X ©F collateral forma-
tion KB L CTEET 5 &, ZOHEHM® & AEIMLT
B0 R A SRR At L ol g T A,
S WOHETIL, Gelfoam % V7= BEIIRE
ATk, 8 ~20H o126l 7 Gl FBEE A
Abhic T unb,

# 7= Gelfoam 1= Steel Coil % ff F L T & &k
RN ER L Wallace 513, Steel Coil @
A X b BB EERTAETH A H, REIAT
BOMFRARTETHAH LEL2T5H, BHE
LRBIMTHREEOMBERRTE 2ERWE L
LT, IBCA B#E 2 bh 54, FHEEL L IBCA i1

BAERSE #46% H 65



P

20um OFRWEIR E cERTET, WEMLTRD
fllncx s & Licsd, IBCAOMESTHBH
F—FAEWTOEBICL S 5 TAREAER
DEEEME S SR THBLT 5,

BHE L MEMmMTHRBE B LT, BE0MR
108 % AW e RBROFERE, WE oMl F
AEERL, BROBEHTLRIFAERIELH
7o, BlH, FEI#EX BARE T 7% (1/1561) i
HohIGRE T, BREAITO®RIX13Y AT
CEAF LER O KM 2R TES b B8 L7,

QI ATRE DI DT EER T3 6 B
th 1 BEIC R A& &, BB BARE BETI3 1565
BLVWOBDTRIFIRERTH - 0.

LirLZh bR ABIRERIC L > THELK D
DHKEZTH Y, BAUBHGAECHE Y A Tr fine
collaterals B X ##7 4 A~ & E7RBL & h T, R% X
NICFREME D BETE oL,

ChboEXERBL TS, BHHE & MEIMTE
FEOHHE D, AE THRETH -z &\ 5 FERIT,
ERBFENS LI AEDERERYTRHE LI b DT
BHEVE LS.

FLEHT T, M= 7 — AERERRIEL
T ® 2% L, Ekelund 5313 5REBRc 2-3%0.5
ml/kg ¥ TOHERTELTH 5 & L, Ellman
B3NL, =& ) — Vv OPRER Y EBRANZ500mg/dl
(5.0mg/ml) &L, BERACKTSHERER, &
ERIM0.5mg/mlBETH Y, BEOERLE
57D AERERBIB L CREBR LT LS
THBEBNTE, FROER « BRGIC I
LHEMERS, B L hEEX X HCTED,
firp =% ) — VRBED S LI REMIIFER I hi
boLBbhs, F-ERHKTHO AEBEE
BoOBMEERLBARTH, va v 7EREED
EERERROAT, —B¥TH o7, AEEA
A RBEOINFE LB L FL b0k
<, Ekelund 5%, XH BN, Ehicl i
DORFRABEDOLERRD I o7, ¥, ERA
BIEBEFIZBE L TH, Ekelund 504 L T\
A<, BRTH, oERYECIB LD EKX
EiX -,

BRACKST2EHIEL LT, ERFERCER

HEFN614E 6 A25H
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TehiZ R GF56 L, DIC (B8 M MEPNREE) ~B
fTU T LERIA B Lic, AMEFE T i 57
DEBREEXE LIAT, BHRERCEL T, &
WO TTAE dml #FEA LS 0TH B B,
AE 7% chemical irritant & L T &% & 3
TCRIREMEEE T E v, RERHBE E LT, Ell-
man B34 6 filsh 2 FlicfifiZs o PFFEE LI L <
WER, fHhikIhEk AE I X B EHHE & 133 %
Tt 5Tdh%, ¥ AEC L 3E8HHEOH
HETCRHEBHEERD Y, Zhix AE O XBIRPY
Wik 5 TIBHESIRERICL 5 L ShTw5,
Cox B*), Mulligan 5"z X %5 &, BCIEHAT
30~40ml O AE #Z K EFH L iofliciE L T
50, EEZ, BCIESAHITH 20 X 5 infliigk
RUhote, b, ZoEEY AE o
W & 5 THEESIRER EE 2 T30, B
KBROKXBIRNEERSFTH, KL&THD &L#H
BRI i<, EFHIAE BEIMKEL TH
MEBIRA CER Y F- o b DTk, BER
W CIER & hicaRinER sludge 2358 5@B L, T
I EIR A2 BAZE L7n 3 2 7o\,

Zofl, L& L T, mME4E{LFEEED
EB%x A TaHIeH, LDH E_FF290% D EFIT,
HIMIRWELE BT3% DR TED bk, Lirl, »
Thbb—BETHY, 0HBCITIECEL T
A, Thbil, /PEBPD Gelfoam TDERATE
DEALE, BERFLERTH .

7538, Bl Kusano & Ohta®®® K D B4y S5
T, ventricular fibrillation D3g»HbH, Zh
LIZbEBTAUNENHS EEbhs,

(2) B+ s ERBEEOBHRIL OV
T
EE, BMRRE29% % X &, Karnofsky ¥
%, CT iz & 5 R4, WEAREOES L
B, EFEILALCTFRE L2 TR Nz
fobd, SR B ICBE U RIS 2 1T - 7o
BALRIENL 5 THY, & ICEFERNLFHE
PR LCEBEIERETH S,

7, BiREROTFE OV TRF LIHR
V&, MER{ER92%, EREBILTTI% TH - 7o ht,
Ellman 539, Rabe®® 5, Ekelund®® & 03451024
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5 X3z, RENBERCETBEROEFIT O
T, TOFHELBRIHREFILSSAbND, &
& Karnofsky ZhR¥IE T4 B &, LA EDE
BEIN8I%TH D, AMELE\HERSE I
TEAHELELMA,

CT iz X 5 E-MHEOBHREATE I OWT, K
BHO, AE X ABEFOHEREL D, CTHR
BREASBY L CRBmL, HRABCERTDH
B LA, 8 HlEflcEBEEE Y R TEREL
HAEEGERZ DRI EBMELTWB, EED
CT B X R % ZiciER 1, CT &L, K#EH
OB OISR R LT b 0258 1264180%
ok, BERERC OV, EEENER
50% LA L b o B 15615 7 HI47% & $9EBC RS
bhte, 2o THX, FBEN1H AU ELOEBE
BHITH o7, AR, &bMBIRIED - 12l
1%, 40 AROEEFITIURTH 1,

HARAEEBCOWTIL, FEOME TR, ER
itk 2 B O CT T 7Hih 54 (711%) 28l
Z3h, #follow up ¥k CI1x, 13AR77% T
BHote, ZOHFABEAEIE, Ekelund H3¥c X %
&, AE X A ERNBEBEHRELINO CT scan T
13RI & b e &R T L 5,

Z Z ¢, Absolute Ethanol % {8 L - B8hksE
et ORTEME IR R X CERBFFICoWT
EEXMZTHRB,

AE 2 L 7-BBIIRE LM 0 B2 BB
% 4 1%, 19804F Ellman B0 F £ L 3k,
Ekelund 5%, /#5632, Buchta 537, R H*?
DHERDITONRL, ZhbEOBENLELRL
FERAMR L, EXORFEREZEBIEL TR T
Lo,

(1) AE iz X % Ifi # X interlobar artery LI F
DOFRBMERIIER L, T o BB fibrin 3 &,
Rk, HFBEROBELAE Y MEKEEET 55
(Ekelund %, Ellman &), MEXXBEDHHRTH
BETHH. (2) BARB#OBEAKCT, REE
& RERE OB DL B (Ekelund 5), HAERER
M d > EEEEMRERTHLD LIS
o (BEL), AEAMBIHERIhS D0,
BETIZe -7z, (3) AE X A2 ERBIRR

(28)

Ethanol iz . % Bk 2=

hbh, BIRFRNOFEIALRILVWL NS
& 5w (Ekelund ), BIRAOFT Ricik, A< &
IO L D BFIER E T O BIRIC A R 150
bhigh iz, (4) AE BEAEEED CREID AE
DEIT direct cellular toxity Th b, Iikic x
HEEI XN TH S, MRS OT L s
ERDH LR 55, D TEMI, Fo BBl
HAEER & hisys (Buchta &), 7off, HR5 A
51 BEOBRE T, PMEMBIRY <~ D MY
BkERD bhic, (5) BEIREM Fo AE #5©
%, TOEARVEABETEOBRECHEY L,
0.3ml/kg Ll EOBR S TERLEBBEXEL 3
LEZbhD (BRD) 2%, EEOEHEFEOE
B3 BAYEL, ERETOTL LEBEEED
KRRz @i Bbhb, (6) FHRIMIKES
DEAZEMIC X % B L KB ME O endothelium
DB L > TELLERRBIEAANTH S
(Ellman b), 7t d&zbhsd,

T, ERERFCEL T, FEASENT
R EBWHRBIT 1T 5 F1 RO~ s &5 HE R &
hichDx#F5 &, (a) direct tissue toxity &
CTRE AR ST & B REER, (b) Rk
W5 D RS & BBIEY)IC & % peripheral
migration BEUicicd o ER, (c) KEEIRD
intimal darage & ZZW i BEERORIFEC X %
ke, (d) FHREIRD spasm 1T X 5 MR &
BB, KIEEIRDO spasm BIL T, B{H M
BRI wb o L Bbhs, EEOERITL S
LEBIREH IS\ T AEEARTE, i
5 1 aURICBERARESBOER BRI BEETE
THBHHM, AEICCTspasm 234U 5 L HETH
&, AECEMLALARLTo&E o T
spasm DEUCBZTHEMNR DD DD, ik L
BRI B W TEE IR Bo, HPFnk
spasm b @BD bh ¥, RBEMICIIARIIL L AT
BD20~50% DYL5E % b i,

-7, BRI T, BRI & FEim
&L oic, AE X3 5 IMEHORIGDENE
UhHbo LR Eh, spasm BMEUETHIER
kL, BEHEEIREcER S h 2T
BbHH, EFORBEALEFIRE TR, mEOH

HARRREEE $46% H6F



R R

FERBEZIRD LRt ot ThbD AN
b, ERBEF IR 5 KBEIRD spasm B511F
EH L E 2z bhil,

proximal shifing & L CHZ X h 5 B8t
DEBRBERFIZBIL T, Ekelund 513, SI5EEEE A~
DMPBRZIC L 5 kL ERTH Y, delayed
effect 2E 2 T3, AHTLHESOE, Gel-
foam ic & % WBIIRERA I T, 1261+ 1418 %
T, EREEEYRICAERMITMAARE T
BATOWRZEEBEL TS, ZhIZEEN
proximal shifting £ FAREETHSL EEbR
285, AEICX 2ERTIERESHIICZ O prox-
imal shifting 2\ U T 5,

¥ 7z, recanalization D FJEEMED A To\EERRY
BHTH5 Steel Coil 2.k 5845 Th, AEBEHE
E I proximal shifting i34 U Tikwviz\ X 5 ¢
» %, proximal shifting 1%, AEIC X 2 EKREE
A HEL, BB 8 » AoBEEH
THLMATHS, BCIoTREL M2 8N LT
AE ZHEA L7 (Fig. 22) i3 X 51z, B8
12 C proximal shifting % BC #3E S 6L Lk »
T 5,

Ero, MEBABFORH L, Bokdon
BERBREBE2ZTCVW00HRIALN, 20
intimal damage 1 X % BEERORIEL VA EH D
ERBFICECVELTEY, revEFY VA,
(TXA) &Frr2r/5vF4v], (PGL) ©
imbalance * &L T 5 EESE L BB, =D
IORBEANOABROERKEF L LT, AEKCX
% endothelium @ E £ E1C & 5 = kY 7o Bt
FROBIFEALE O MZ TR &I\,

FEFENESHRCOWT, BROBEYVIRT
3% &, Ekelund &N IREBEAMBN 2 £ L
106+ 2 %1 iz & %5 40 & v non-viable @ J& B& T
Hote b, 4 T i ERSo I L,
subcapsular rim FAHEICFOBEXIFHL T
%, Rabe® L iREFRERE % 3HITTRw, AE
X BERTIE, With b KHEiaBZE & B 458
FEM I BT RT3 25, BRI ETaR 1L fn o,
Ellman®*? %1%, 3 fl4 2 fliciBed b iz Rf i E
B L BRCERGET A EERS ¥ RRLTRL

HEFI614E 6 H25H
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Twa, ¥, AFPoER LML, AEIRY 5T
TebhBhA[EEERL, ¥557v ARy o LeB
a A g AT & R L T LR o EAE
bhicd L, BT i oBEiER
BEYELLAVEELLZ E2BELTW5,
Et, ToPCEFHRBRESIMHETO -
Hbhic kT 5, Fig, RE P 54k 1
Bl B ORLEBRALERL T\ 5,

WIFhOREE D, AE I X B ERMHEOKFE
FHIZRE, FHAEEEEYEL, 20%RED
fiE B 13 non-viable & ¥ & 7 BE 7 35 BB 7o 3 B 55
BFREBDHCD, EZO26 DRI E T,
KE » TEROWBEESFENDRKELRTVB-12
BT, [NE BB %R Uiz Grade I1 B LA Lo
bk, 8{M67% T, =5 24k non-viable
EHE 2 iz Grade [FB L O Grade [VA 245
ZHPITH -7,

EERFHCoOWT, BROBERT, +0E
FRAEERZS L REETFIcFET 5 L300
ShTWaEREFEBL, BRAOKREZIIESHE
REEHIREF G LML, Fig 30Xzt
AL7c, Fig. 30a~c &, fHHfT 6+ c g
7z Grade HBREMi © 3 #1¢ » %, Fig. 30d %
cancer free, Grade IVA ¢ ¥IE X hi-fEMTH
%, Fig. 30a, ¢, di%, £h*h Fig. 14, 21, 24
R BIREEZHE L flch Db, BIIRE &8
LT, WHBRALE B3 RESRR &R
PHRETRL, BERESEE{EYOSLTHE
Liz, 2o X5, Grade Il A Ll koD 9 filic
2T, BAHLBIRERE Ll 5 R a8
LCich BT L,

TOERYEHTH &, D) BHEA EoRED
i, B L v RLEVEERISCHH, BT
il - TRRELRBRICSEET S, 2) BIER
RET3H, BESESECHET 2 Lixkl,
RENTH D Z LRSI, ZOBRERII
A L BiRERFT B3, capsular artery ¥ 7213,
EE0& % %7 LEH S hcBlkotiEch b,
4) H#EE0I hypo- % 721X avascular area T3 -
ot

ZO LR UIAR, HicBmERMOBEEERE O
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RiciEH LT, Ellman 530 o BBk E# 5
EERR 2T hE, BESOHRLTTETDH
AXHiBbhi,

Z D IEEDESEA Al o &7 ELL, parasitic
supply # 7= collateral supply #3453 % A4
B\ D3, Gerota AR > b DU e R Bl M 1T
B X AR BIRAE D 2 23K T & o FREK o0 fHE 7o i
BBz XREVCREATH I LAFLH TR
EBbh s, £ 2T FCR (Fuji computed radiogra-
phy*) N <, K\ latitude O EEEH Y FHT 5
Bas i T E &R ¥ 1778\, parasitic supply %
RETENT, BESETZ2bMhic, KB
B TRAICREIMITHOBE L REROERITL S
KEIRER X E L LIRETH D, By~
OREIMTHROBREE LTEAKESTHoe T &
EDE,

—7, ThboBEEERAHITTE DECZL
WEBERS TH oI & ThiX, BREED O

Fig. 30

(30)

Ethanol iz X % S #hlk E - AT

™
) Y
N

I ~ RN
1\

AR ETH Db Ao,
TheoBEEXRRT5 1 2o0kE L LTER
LS RBEOHA S —~FEofMEH THLE
zbhb, Fig 27T CT %R LIcfEMNL, £i&
B ERMEBITL, T 2BMEX VB v
A% Ed50Gy DA BAERLFA LTS
AH, 400 B CT i T4 % D EFEM /RS
ARLTW3, ZONBEHELEOMC S, Mg
et N — b B e AR R IR A R A PR PR A 505
GEREL, EERLS O Mk 5 FHxE 28, AE i X
DERMZIT O HEDIRNFTH S,
RBCEFRND A TFHRAOKBRE L TE
BNz Tib, ERFEORPFH VT
i Lic@gixdind, il -T, =4 27ah
TenrkEhRE LIALEERBEORATHEN,
chiEpee, BES, FNBIC X - TRE I D,
IRHLOHEILLBE, WTFhbEHTENSR
HEMAEZERMIGEHTHADHELTS, HBH

AAERSE F46%E 65



MR

3%, Stage I ~IMOBWIz2>\T, E-RMHFH
FEFMBEMBEL Y 1 FEFRTURIE, 34
EFERTISBBEEFRNEL LD L L, Elil
PERBETE, FHE 1 FEUNOEBHBEEE TR
ETH ol LBBRTN B,

FeE) B FERBREOB D T BRI
Bor N BB O T BEIMETHIS00 & e L CiE
LT3, ZOXMEROFMEBBOLEFRI,
EE L RO Kaplan-Meier BEic CTEH L TH
h, BRI EEbh, COFRBEHEEOLER
KEEH L CEEORE L LBERAART, TOfF
x, AE i X 2 ZERW OB FMIHE, NS0 FEM
BMPFOLFRLILBELT, 14ETT% 24T
8%, 3EAFFIT27%DE TF Ay B EE 0 Bt
% BBl o Tz, Zhik, FAFEMEL Stage I
EMEXEE LD L, AEZE#ROF AR
Stage I3 X O'IV® high stage 2377% O il % 5
DTWBEHTORRTH B,

—7, AERC X 2REMERMHE T 1ELEE
Bh40%, 2FER IO IFELEFRMN2%THD,
S EIHE L - FEERMIEF M LR B B o
1FEEFRI%, 2L 0 %% Sz k@b,
S0%EFRE L ERERN O 2 B, (LN
B4 BLETOESEELRLLAT WS,

DlEofn<, HEBENEHOFENSARTE AE
1Tk BEREEE, MATERMN L LTHRFHE
e LTh, hrREOFALERIFRER I ALY,
DFLIMRTREBREISVE, T, B
FRERBEOLEFRYEEI RS LI, EF
ERINHR Ly Sl TREREETLH 5,

Z ¥ T, FE L Absolute Ethanol 12 X 5%
BIRERATICO\VCTHRRT X1, AR ZERE
bR TS, FBE MBI 1T B o Fe4k % (o)
LEBsERYETHY, AEFHI L 5 ERHT
BERBRLEL, REESRENCL, TOoHEHRN
MR Ih, BRATRRIBRGEIV-BHRER
ETHHERELRS,

B, BEOBBCRTHHRERBEOES
ik, TR OFEBIERE ¥ i LK I F~ O M RERTE
BB H D, BRERCSVCWIRLEEEDCE
WIRBREE TR TH 555, Stage IMIIBIL T

ARFN614E 6 H25R

(31)

&
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BB FEREPLE LIBETS FEERN
20% R & FhhT\wb, =0 Stage [ H#i
XAHBBEREOR LT, ERMEEALLL
Interventional Radiology @ Effi% fiih b i@
ALY I TCHDH IO,

V. # &

L EREEYE TH D Absolute Ethanol
(99.5% ethanol) % F\ 7 B EIIRZE ReHT oo\
T, BERIC X 5 ERIRE 5 X OF A laf29
Bl % & Lo SATE Bl o> TE N BRI I v 53 % B PR BB FR
w4, AEBRGEOWRE, BRAGE K&t B
BHRHE DO T Sl s 2T
Vv, KDL RSB bR,

D #5ERIV 1 RERDE . BRI X
5 AE #5-80030.23~0.50ml/kg <, #A105F
8 B0 %I SE L e 2\ & Wiz, ERIRMI34HI T I,
EE MW T AE # 5 &3 450.23ml/kg 12 C44%
(4/96) wFELER?E LI, MITEE TS
(BARE) Ti396% (24/2561) \5a R AR
Eh, £OFEEE5R30.19ml/ke &@EFE AT
BELETTFE S,

2) Recanalization (F3Bf:#) ¥ X U* Collaterals
(REILTE) O RE  BMERC, FEELYR
e L7z 6 B3\~ CTEBIE L3396 (2/68D) iHh b
hieds, WIhbEE CKE) O10%RECFHE
BTH -7, MEIMITEEDFEEIXLT% (1/68) 1
Bobhi, BR80T, HHEER20% 4/
206D, MIEIMTTERE 5% (1/206) THo7ebd,
MR FESE 15T, ThTth 7%, 0%
LB TRIFREELE bR,

3 BeHr oWt Mfipes ) —ABEYE
AT ke X O FA#IRc TRl L ERR T - o
», BypEB (33, BEE (461 ovsho
R ZAL $3.0mg/ml LU F ¢, & E5.0mg/
ml &z led Do te, FhEBERAK R
T, AE EAEBOBRIRES, ERMEBERTT
EBTREBRALORT, SFERBEEDS108 L
ARIEFCE L, AOHEE LT, WML 1
HlaERR L,

4) BiflfE2oflic w3 5 AE ¥ W o R
EOBEHE | BMEEROHFHF T, mMERHEEH
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92% (22/2441), FIRRBEFNLTTY% (10/1361) 1272
@b, Karnofsky ZhR¥I@E ¢ix, -AER
81% (13/1661) &B/HTH-7c.

CT iz X 2 R¥ERIFcHRE S h, BE
BIEEIE (H) DIEFIL80% (12/1561) ik b,
ESEAENRS0% LA EOF BN 4T% (7/1561) T
Hote., TOFHD THRTHhIH1» UL
DBREFTH >, REBZEHI0» Ao CT
T84B DHENR LT bRz,

RS RHE Y, UBRE1260CHER L,
KE - TEORYIEEEE T Grade Il BLLED 8
FI67%1= = B, non-viable & HE X hi-EXD
Grade IlI, IViZ126i 2 BI17%TH - 7z,

EFRIT29BNIDONT, (LEEFREEEMEE O fl %
RSB & LT, Kaplan-Meier 351 TEHB L7, =
D294k 264 55 Stage IILL_E @ high stage fE
Thoic., ERWMFRFMBITRLGCAND 1 £47
R2%, 24F72%, 34 (BHA) 2% THY,
RERERBIMEIFA O 1 E4EFERIZAY%, 245
FLOIELEFERIAUTH -7, NBEO/LEF
BB TR, 1F4EFRYS, 2EE5FE0%
ThOETRELER ME LR,

WEwhlc b, KWECKIEEIRY o 5 s - R
0Lk, BEMEREMASRCEEOMELELET
b, FNFTASECHELARTYRE T LAEEBRE
BREE (EE HHFREER) BREHEENIHEE
ENL, FREASEAET R Ui EsR A mE E L
RARFEF-REEHE (T, FHECHD) SHTFNH
iR REIEL 39, FhfcoBELAWBELYHE
¥ LAMEE, PRGBS, FHREEES:, HEEF
i+, /MMUERELER LD, KAREOETHIHEXD
HBOEWE T LBER AR BT L 2T,

FRXDOEE L, HAE (BBRSTE 3 A) BRESHES
BESEe, 5220 GESMEI H) BABBRYESEBE
FATF 4 AN ey, H16E (BR60ET H) EEEHs
WESITRTHREL L,

X ik
1) Athanasoulis, C.A., Pfister, R.C., Greene, R.E.
and Roberson, G.H.: Interventinal Radiology.
Preface xi—xii, 1982, W.B. Saunders Company,
Philadelphia
2) Lang, A.E.: Superselective arterial catheter-
ization as a vehicle for delivering radioactive

(32)
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