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Transcatheter vascular embolization in the management of hemorrhage

Kazuo Minakuchi, Haruki Nakatsuka, Kenji Nakamura, Morio Sato,
Koichi Tamaoka and Ryusaku Yamada
Department of Radiology, Osaka City University Medical $chool

Research Code No.: 500
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Good hemostatic results were obtained by transcatheter vascular embolization in 38 patients with
hemorrhage (11 patients with cancer of uterus, 7 with renal cancer, 5 with cancer of bladder, 2 with
lung cancer, 1 with gastric cancer, 2 with arteriovenous malformation, 8 with esophageal varices, |
with bronchiectasis and | with hemorrhagic gastritis). Thirty patients, excepting 8 cases of esophageal
varices, were infused small particles of gelatin-sponge through the catheter inserted frora the femoral
artery to the bleeding artery by means of Seldinger’s technique. In 8 cases of esophageal varices, 509,
glucose solution at first and thrombin solution mixed with Gelfoam particles next were infused through
the catheter which was selectively inserted in the the varices by means of percutaneous transhepatic
approach. Flemorrhage which could not be managed by the conservative therapy was completely
stopped by the embolization in 26 of 31 cases (84%). Of 26 patients with hemorrhage due to
various malignant tumors, 21 cases (819,) showed complete hemostasis. Since the vessels affected by
malignant tumor do not respond to vasoconstrictors, transcatheter arterial embolization is most
suitable for the treatment of such hemorrhage. Hemorrhage recurred after embolization in only 3
cases (each one case of cancer of uterus, arteriovenous malformation of kidney and esophageal varices),
which seemed to be due to recanalization of the embolized vessels.

Embolization gives less intervention to the patient, exerts remarkable hemostatic effect without
recurrence of hemorrhage, causes practically no serious adverse reaction, and hence is considered to be
as an excellent method for the management of bleeding from malignant tumor which is hardly treated

by any other methods.



HAFIS44E 9 H25H

. % =

I H 7 — 7 A EE 2T T L,
MALEH LB 2 13 U & T 5 & MEB O
BRCLEHEhS X5 iote. ok 21 EHt
BHITE O MM % SREH 5 & R
2, AFBIRAICEA LR CME» 7 — 7 4%
M U TR Z A LIk 2 FEs s &
hbER Mok : LUGHEh3 X 5tk
- TEI.

L LTS b I AR O BIFRPITEA Tl ik ifn
ZhBRB—RFTH - 72D, IEIMAFEREGICE 8T
B ENRSL, ZoORESICH LInE N T — 7
%l U CIER M E 2 1E A LRAT S % P26 X &
% transcatheter embolization therapy ([JJF em-
bolization) 2 E BT 7.

ZHE O EEH I T, EREE» S
o> H L E Lo 45 R IFEFC % LT embolization
A WAT L, RIEFIRRR 21 0 TREMAER] % fi
B LEoxRE TS

n x %

A M SEFI38H) 1. embolization % JfifT L,

D5 EEESEY FA &35 ERR2661 (68

Table 1 Bleeding cases treated by transcatheter embolization
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%) b5, i bIEOFHEZEEBIGERIS &
ZOHIMIRELRFED Lico Table 1 TH5, A
b, RN Tt kM L 3 embolization
1T 8 T b it ®e TR fEENL 3BT, o
D A 1860 1 o nF T BEiC embolization
RIEFT LIERITH D, 28D 13FI i A i
THhHAHH BT, = ot £EREEC B
b &t LT IER ThD. Tl fbo 7 6z
embolization JE{7HF TIX B 25 HR ieh 5
Ty, RRIREC X % KR o BERE © 2 5 fEH)
THH MO FHi% BAYE LT embolization # i
TURAERITH S.

m. 5 &
FOEMIRIE LIS © fEGINC 1Y, Seldinger Pz k
DKBIR L D T —F A w BRI Y &35
BIRICEA LT, XERTC 2 — FEMHILE
BahF @I l2~3mm KDO¥FF vaH vy (Gel-
foam 313 Spongel) % AL, HMBIIRD PgE
IZ X b mEe back flow 25 4: U3 <}jii$ ¢ em-
bolization % JifT L7z,

77, ol IR RS e L T,
quist” o> JjEk i B U T B EIFPIRAE Y (Per-

Lunder-

| I
I _ Blee‘dmg
! Active Inactive
| Malignant tumor 26 26 (14)
Uterine cancer 1 11 C8)
| Grawitz tumor 7 7TCD
i Urinary bladder cancer 5 5(C3)
. Lung cancer 2 2 (1)
Stomach cancer | 1 1CD
Arterio-venous malformation 2 2
Spinal AVM 1 1
Renal AVM 1 1
Esophageal varicosis 8 3(32 5
Bronchiectasis 1 1C0
Hemorrhagic gastritis 1 11D _—
Total 38 31 (18) 7

( )......acute massive bleeding
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cutaneous Transhepatic Portography) # Jfify 7=
#ic, BREREIRCE S BIRCRBIRMCH 7 — 5
NEBEAL, XEFERTIC50% 7 F oG,
2V, EFF VAR VOO ETEALL.
IV. B &%

AR Tk L % 7o » 7= i o fEH
(33145) 1= embolization # Jif74 5% = &ic &
D, 266l (84%) W4y Eshi. 205
HRE T8GR 1661 (89%) ik Lz
fo. REREEBIC RS L, i 2 Bl 15 2 B
35 5 Bl 4 BT IMARGES ThH - 1oht, o
AW L AEATILEIEML > %5 2 ENTEL
(Table 2),
SEAIEIM2661 0 5 HF-EHE 1 6, AEHIRRE
1BID 26 TIEE 25 H, 2 BB
ALY (e

BUER I LT ey, il BERE @ & % di
B FBER9IC embolization L7z AVM 24, £
ERIRE S Bl 5T HITIE, Bo AVM JEF) 1
BlD ZATF A 2 Btz o 6 flTirdifs
¥ CHHMEL G,

V. i f

1. FEHEE

FEBL AT ALUE. Tk Lk MASHE O AN IE PR H A %
fo Ut R EE TEFIL LG (A Rk vk i) 3
P, Kl 8 ) 1= embolization A EfT L

FORER 20O #er 2 MEGE 330% 0 5

72, embolization (2P LTk WNZHTR 7 & O
HHENRSRG X 0, EERMEGEEA Y, B
OB CAOFEBNR (AN ENE £ 7o BHEIR
f) catheterization AfEfs fEGIE NIBE TR ©
embolization X fifT L7z, L L, Wil @i
Ho muegle, Hflo NEEFEIRERE D em-
bolization Tk (filH 4584 iz FEFNC 3B o> F
BB CREEZPI ATk OBAED %3
embolization |_7-,

embolization JEfT11#146] 1<, RATEE XD
FEEIEmABshicn, Cos5H 1TSS » A
RiICEHmA s Z U, &Y TP 0B
WA B Tot8 FFEED embolization % i{F Ll
Mg L.

501, 4, Stage JIb Adenosquamous cell car-
cinoma

BRI ETIREY (Fig.la) cox >3
x, HEBEIREC =Bk 1o catheterization % fT
7o\ embolization % JifT L7z, Zhic kb FE
Bl D& ig 3 back flow € X b NEEHBYIT
PASHEYIR 72 & 23BA%E & hufe(Fig. 1b). BIH Hifuik
SERVCIHA L, 20 A B2 455 CPAZEBHIR D M
BlMAT# % 2028, DALl BE3ET 2 £ ©F
R & B e s 5 fe,

2. AR

BHRCH 5 embolization o ZHE X LTI,

Table 2 Results of embolization therapy in the management of active bleeding

Hemostasis
| Complete Incomplete
~ Malignant tumor 2604 21(12) | 5(2)

Uterine cancer 11 ( 8) 11 ¢ 8) 0
Grawitz tumor 7C1 7C0 0
Urinary bladder cancer 5(3) | 1 CL 4 (2)
Lung cancer 2(1) | 1CD 1
Stomach cancer 1 (D | 1 CL 0

' Esophageal varicosis 3(3) 3(C3) 0

| Bronchiectasis 1 C0) 1C0 0

. Hemomhagicgasritis | 1(» | 1(»D | o |

| Total aae 2636 5(2)
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a. Left internal iliac arteriography shows dilated
left uterine artery (arrow) and fine tumor vess-
els at the periphery.
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b. After embolization, neither the left uterine
artery nor the tumor vessels are seen. The
internal pudendal artery are also occcluded.

Fig. 1 50-year old woman with uterine cervix cancer

iR 983 530 He ol e oo M I R R, RE IS 2 o> & o> D)
E BIiENC &b Bl o LT e, HEhc
X oaFptE R 3 5 ke SR SR D
BRI 1 B %S T REhe R AR T B
I Bk o> embolization % f77c otz 7 4
& 4, embolization [E#H 5 PIIRAYMIK G WA L
W4 Liz. =®5 % 543 embolization #, F
i 50 tons Tl H FCimEo BB A5 Rt
GRETIHED, Fiid b Hinir e < BHCTH
BIHATAHETT = e, Lo 2 Pl FMABEOHETT
BT, @S b4 2@, 4@ O em-
bolization % {74 % = Lic kb, [EEOHE
Zh L E B ICHEBIMEA B Ich - T2,

62ik, H, T

AENERE AR OO R L, Ofcd@EED
BUMIRIE T B - o AT EEESI T, Fig. 2a 12
Z b A BRI S fAE L, BHEC
LR LTt AREF O AH IR 2 5842 em-

bolization 2 = L2 kb (X—2b), MmbRIEY
BByl LBREL S e kL. 4

H % 0 A H B RE CRBINR 5 O BB e o
""" M EP R A b oo, FEO emboliza-

tion AT L7z, AFIE 3 H HEERE THCT
% ¥ CIMRFR AL Ieh ot

3. IEMERE

IR o Bl 3 Bl % s 5 flic emboli-
zation % fifT L7z, [EESEEO 4o 16 o &4
e dz kMg S it b 4B, EEREO
IEPA 7 FiREER <, mfloNEEEIIRD em-
bolization (= L b MfRIEEA Lizhd, S84k
b PR Al % £ o/ L el

57k, 12, [N

B X % IRAEPAZE O 7o 00 IR B E D 3
BT CIERIT, BRI i X B # iR o
fedb & VR F—F DB LT BREBENR
Gz T IR A b vt (Fig.3a) 7o, il
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a. Hypervascular renal tumor is seen at the
central part of right kidney on the renal arter-

logrami.

HARE O e 2 el M30% 9%

b. After embolization, the right renal artery is

completely occluded.

Fig. 2 62-year old man with renal cancer

o RIETENR 2012 & A & 584012 embolization
Ufe (Fig. 3b). [MBRIZEW Lich, 1 H AHEE
FERE THECT 5 ¥ CHIMRAY MR 3 F#E L 7e.

4. s

Wi il ONGERRER 2 B, $BHE o A 5 BIR
@ embolization % JiifT L, KMo 14)c
GBI WG L D% Bt o> 1 BlEME I3
BTHhoiod, BHET 2 s B feeding
artery PSR TEIIRTS T Trods - fofosb iy, WM
EIEE Ld 2 -1,
685k, H, A THE Ss DR

AR S BIIR S 3 IHIIBIAR & Je5mie & 7o b Kk
BhR & D 40k L fens (Fig. 4a) , S8 Z IR
HHEEINSY) catheterization % 477c\+ embolization
L7z, (Fig. 4b) embolization [ 7> &1 (i i3 )
Mk L, 3 » HHEMIER CHET % T
DHEFREIASNIch - T,

5. WElRAI

MR DEEED 5 2 HEEIRAL &, 7 2Tl
M DEEE % & >H B IREH D % 1 Flic i il
Blilk% HE & LT embolization % 54T L7-. g
B LTk 2mo, #HEFCH LTz 5ED em-
bolization % JfiifT L7-7%, BRI 255400 1
REREDENTEIeh o Totew, Bk
BULER D B RG22 1T L7e. 2, BFEEShRHIR
T TILELPAZEC B S Tehs » 100, YR
WK HGEEWCH L, 1430 Btholifes
THH ML - Tufoue,

42i%, B, THEEIRAT

JERF TR0 SR T & RTINS 2
# (Fig. 5a), [[E#o embolization # WifT L7z
25, Bl 3 EEERIC S & (Fig. 5b), 2 [a]
Ho Gelfoam 7¢ 5 0§82 X Z embolization

;Eﬁ L7c. LaLl, ZoO%ARMMKS EE

, Wi, ORI 5 7.

6. fLiEifRE

FOEFIRE D & O b Th B o & & NS
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a. Tumor stain spreaded in the pelvis is noted b. After embolization, tumor vessels become al-
on the arteriogram. most invisible because of the occlusion of the
bilateral internal iliac arteries.
Fig, 3 57-year old woman with urinary bladder cancer

a. Right bronchial arteriography. The right bron- b. After embolization, tumor vessels become com-
chial artery branchs the 3rd intercostal artery pletely invisible after super-selective embolizat-
and then supplies the fine tumor vessels. ion of the right bronchial artery.

Fig. 4 68-year old man with lung cancer
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a. Super-selective left renal arteriography. Abn-
ormal vessels and early venous filling (shown by
an arrow) are seen at the lower part of the left
kidney.

HOAREE O ke xRS 3394 9%

b. Three weeks after embolization. Abnormal
vessels still remain at the lower part but early
venous filling is diminished.

Fig, 5 42-year old man with renal arteriovenous malformation

WCHERR Lic 36 &, Joinkim oo BERE o & 5 Badi
IR o 5 il (Stage M ~IV) @ §t 8%l emboli-
zation % JifT L7z, HAro fEG 3 # T B
DT Lichy, @55 14 2 B
A3 o Ule. RIc s Lic 2 4 & FEifY
iZ embolization 7z 5@ EF 7 41 Cuk LA H
A bhihotc (EElLD ).

465%, 55, IFEEZE, FoEEiRe (Stage 1)
WS T Al siRmg > 5 O it 2 5 7otk
2, REREREIFPIIRER 2 T Ui, B R
T FW e FOERIRE D #5 S hic (Fig. 6a).
H kiR © embolization (Fig. 6b) = X b fiif
MR SECASE ok, Ikt L. #fi#e 5 » B
BOWAE ¥ Trkifil A gL,

7. FOfth

HEAT H I X Bkl 1A Ci e H ke em-
bolization JfTic &, ¥ -GEZIRRIEC X%

) 1 <k A 2R @ embolization
AT X, IEMEEzh Lz, A7 rA FiCX3
it E %% 0f % L7c SLE SiEf 1 fhic, EBE)
k> embolization % RifT U 1k ifinvc BEh L7z 2s,
3 BERE ot TEr L.
VL. & £ B
frlisiReE % o % { arterial embolization Jij
17280240 (86%) @ FEG Wik FEEDS, 174
(61%) W IXBIREASES OB LA S, FERE 1
B CENBABINRSES embolization Ji{7) 45
KD A B it F i, BECIREED, MR-
w20, SlhE 26, —tinE_EA A 4 flc 2
fo. EEIRE O 8 Bl Tk DR A 1 e
BDIDBTHoTe. ZhEORIEMRIERER R
IRIG L, EEREWERAE & LIciEFIzA e
nich o . )
VIL % =
19654F- Baum 5 24L& HAMAE R © H ifn i i
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a. Percutaneous and transhepatic portography.
Esophageal varicosis is distinctly visible through
the gastric vein.
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J

Y

b. After embolization. The gastric vein is com-

pletely occluded and no esophageal varicosis is
Seen.

Fig. 6 46-year old man with esophageal varicosis

A Ko extravasation & LT fERE LT BLSE,

MEEZ B2 s LUt sha X5
iie ), X1z Baum 5¥, Résch LY
M i h 7 —F Aok EEECE A L, mE
INFEFH OREEN I X D LA o (k- fLv )

LT, ImEIARAIENEC X5 1k ik AR
MECH G HRTE R, L Lisats, BHEE
DEHME == AVM o BF iM% B IREEHRIC
BS Ligwicwd, IRMAEE S & £ 234 <, MBI
MEFIBED: (2 < e U — 7 1 AR, iR
%, A b vaig, BEHneC AesihTu
5.

— I » 7 — 7 Al CERWEYEA LR
FRrENR% PA%ES % embolization (% FEHEEE O
Bz BT vanY9, i & LT
DTERTED, 19724E Résch &7 ML H I
i3eF L B g A F\» embolization {ZH{Zh L
TR, MAENLEHEA] D Bhi: 1k AN fE e R0 H i

123 L embolization 23T X s X 51 - 72
O HERMEICOWT b A BRI hiopom,
€5 F VARV VOAFEREGTMEPNEAL
2F<, FrmERNTOHEKE 2 ~ 3 BRI LET
HZEmB D HL AVHhTwS, FEESHD
z2— FigHl % LAOAE R EFF v AR vV P

(Gelfoam or Spongel) # Ffu+T embolization
#fifT Lic (Rolififahcssy LTk, 50% 7 7
BEwE, e v e R,

FEIRNC X A AT IUC %375 emboli-
zation =2\~ Tk, Miller 520 2, Higgins
5@ 34, Smith 5% 14, LOHENER
Xhz0LT, TFhRbiilo AETEHReE 5
ik FiEB Bk embolization 12 X b |k fICHE
HLT%. ZhbOERR S BERANIIET
AT TEHEETH DY, ALBTFEIECK
LT, BEHESNENe s E b b, FEBRO
& b A BRI A (ki Lz e F
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LI O EBIIR) % embolization 3 3% .0
b b EBERA. embolization 12 X 2 BIfFIH
ERCT, ERENRE b T, FEEREN
IENZ % LT embolization |% fid T HHTH 5
LEZbRS.

BT XD MR i 0z 2204, em-
bolization LIk (1D 7z X b resectability o gist
ZHRIE LTHMT Sha o E3 4919 Ln
L, MRZLES T BEEFIZE3 2 embolization
O 1k MEHREIEF REFC, BCERRES T
% DI MBRIEGFHE DR L BT, LR
TBOYE & JEFIC KNI I D e Ex bh
5.
BT %3 %  embolization 12\~ T i3,
Higgins 5973 1 fll&E L, 1kifo % wmil
DAGFEIRD embolization 23 NE-TH L » 3
WTWB. Lnl, BEREITE S 6IF 4 Blicimal
RIGBEIIRPAZEC & sivdo b P52 21k A8 S h
¥, THEBEBIRS S feeding artery 75,
TWAWREMENE 2 bhic, F mlNE iR
% [AIFIC embolization |7z fiEf % 8 FFRER LT
WBA, RILEBIEIEH Y 2 eh - fe.

WL E DIF & A EHTAEZBIIRY 6> 0 i ¢
embolization - X b [Lifiw[fE & ShHh', BB
BIC B i 1 B3\ T, SEZIRERE 1 6L &
b, BIAYRIEMRh R 2R Uiehy, BpEiEL R
TFHRIBIRBIIRSE OBIG- 1 7% 2 & hoicfil D FfifEs)
TRAAEZENRA T @ embolization 2T [k Ifi
PRETH o1z, DELHINRDO embolization (T
LTk, Hhfiki% B%E Lic kBT superselective
catheterization % JifT 3% LI 5 ¥ Th7x
L,

PED X 5 i EREET X5 i, EF»E
THETHDZ ENB N LB, i
773 7s { embolization 23 fdT BHTH B &
Wz 5.

BEREY (Fk LOFHE 16D e LTH
% 51 Gelfoam 1T X % Fplfy embolization #
MefT LAzds, &< D asg LT D embolization

HAREZERS RSN 539% $958

ChrbbTH/HE A LR, BReL® sz
LW TEH 57z, Gelfoam % T o Bicis
CNEfio AVM %32 embolization @
HFOIN IERREF L T b OAK G RB D,

PR AFERYEOEAN G F L &3 2 H850
PhHmbhE, @B 2Hiciy Gelfoam - FHEEH
NH LRI, OBk & ERWE &L LT
embolization L7z}, k HhICBIETE Heh -1z,

FOEMIRE T LT, SRR IR
BREREIRIC 2 7 — 7 L AR A LT, SRYEY
A L embolization % §77¢ 5 Jj¥:% Lunderquist”
LAVBASE LT LISk, < oo #4920 p3 R
Ths. EHLW Lunderquist ki 1%
P, RBJWGO LM L LTI ABEIEDTH -7
2, WMMCPREE LCRFERE A MEE Shik
h v gEde e, 4 BRI follow up ALMEE L ¥ %
T%. AVM SfEiiiRmgics -+ 2 il Fphic
T L BBE 23 o e SERR By (FHI
LD VA D, polyvinylalecohol ¢ A 3 v 3220 s
isobutyl 2-cyanoacrylate®® 4 Hju iz 454, 25
han, EATENE L, SHRECH Lk
YWEOMRBIEEhELEATHS.

VIIL. &% ]

1) 3B AFME MIES (FERELE, T 7
B, BEREE 5 6, BliEE 2 61, BiE 6, BiEgiRS
26, REHlRE 86, KA-ThhaEE 1 fl, H
Mk E 45 14) 1= embolization % 547 L, [
DN 1i165)5 g s S

2) RAFROBREE TILIMARRET: I emboli-
ration % £7 - 723161 TIL26 (84%) 1= 5841k
A 5k, R @R b o 1861 T3 164
CSE4 IR A &tz

3) BB 5 5o HilGI2661 < %214

(81%) WiEaIk b @5 h, B 6 o
L3 JEE 3% i 8 (i B IR A 2 DAt o 11 i U
L7c\w @ T embolization pMic 5 S5 5.

4) embolization [ ) % [l M i 537 L
ek 361 (FER, HBREGY, fElikgo
16D Thb, FERMED recanalization |z
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PR NORE S AV (BR

5)

IR Zsh 5 & 45 s T BIFCEH M b 4 s < EE L E
VER & & BT, BT kg o i Bk IS

embolization X fEE T 5 REH AR <

boHIMSeH L, HeFichikl 2 5.

(Ko By #1370 A AEFHHGEESRE

FTHEELIRL. )

1)

2)

3)

4)

5)

6)

7)

8)

9)

References

Lunderquist, A. and Vang, J.: Transhepatic
catheterization and obliteration of the coro-
nary vein in patients with portal hypertension
and esophageal varices. N. Engl. J. Med.,
291: 646—649, 1974

Baum, S., Nusbaum, M., Blakemore, W.S. and
Finkelstein, A.K.: The preoperative radio-
graphic demonstration of intraabdominal
bleeding from undetermined sites by per-
cutaneous selective celiac and superior mesen-
teric arteriography. Surgery, 58: 797—805,
1965

Baum, S. and Nusbaum, M.: The control ol
gastrointestinal hemorrhage by selective mesen-
teric arterial infusion of vasopressin. Radiology,
98: 497—505, 1971

Résch, J., Dotter, C. and Rose, R.W.: Selec-
tive arterial infusions of vasoconstrictors in
acute gastrointestinal bleeding. Radiology, 99:
27—36, 1971

Goldstein, H.M., Wallance, S., Anderson,
J.H., Bree, R.L. and Gianturco, C.: Trans-
catheter occlusion of abdominal tumors.
Radiology, 120: 539—545, 1976

INEEEME, RERE, PREE, Kofk, U
R, E#EFE, 54 B, EREP : &
G S %1 % transcatheter arterial em-
bolization therapy @ §£E:. IREF 18: 563—
571, 1978

Résch, J., Dotter, C.T. and Brown, M.]J.:
Selective arterial embolization; New method
for control of acute gastrointestinal bleeding.
Radiology, 102: 303—306, 1972

Goldstein, H.M., Medellin, H., Ben-Mena-
chem, Y. and Wallace, S.: Transcatheter
arterial embolization in the management of
bleeding in the cancer patient. Radiology,
115: 603—608, 1975

Goldman, M.L., Land, W.C., Jr., Radley,
E.L.III. and Anderson, J.: Transcatheter
therapeutic embolization in the management
of massive upper gastrointestinal bleeding.

11

—

12

—

14

s

15)

16)

17)

18)

19)

20)

21)

933—(11

Radiology, 120: 513--521, 1976

Gianturco, C., Anderson, J.H. and Wallance,
S.: Mechanical devices for arterial occlusion.
Am. J. Roentgenol., 124: 428—435, 1975
Turner, R.D., Rand, R.W., Bentson, J.R. and
Mosso, J.A.: Ferrormagnetic silicone necrosis
of hypernephromas by selective vascular oc-
clusion to the tumor; a new technique. J.
Urology, 113: 455—458, 1975

Miller, F.J., Mortel, R., Mann, W.J. and
Jahshan, A.E.: Selective arterial emboliza-
tion for control of hemorrhage in pelvic
mialignancy; femoral and brachial catheter
approaches. Am. J. Roentgenol., 126: 1028—
1032, 1976

Higgins, C.B., Bookstein, ].]J., Davis, G.B.,
Galloway, D.C. and Barr, ].W.: Therapeutic
embolization for intractable chronic bleeding.
Radiology, 122: 473-—478, 1977
Smith, D.C. and Wvatt, J.F.:
of the hypogastric arteries in the control of
massive vaginal hemorrhage. Obstetrics and
Gynecology, 49: 517-—322, 1977

Hlava, A., Steinhart, L. and Navratil, P.:
Intraluminal obliteration of the renal arteries
in kidney tumors. Radiology, 121: 323—329,
1976

i, NAES, \WAKS, wo@Es, )
ELIR=, WiE f, BRIE—, REEFT,
AL, BARRF, SIEMS, WEESE ko
sk, RIEHEN, ML, THIEW : B
%+ % transcatheter embolization. H IR &8k
69 : 1094—1103, 1978

Rémy, J., Arnaud, A,, Fardou, H., Giraud,
R. and Volsln, C.: Treatment of hemoptysis
embolization of bronchial arteries. Radiology,
122 33-—37, 1977

Chuang, V.P., Reuter, S.R., Walter, J., Foley,
W.D. and Bookstein, J.J.: Conirol of renal
hemorrhage by selective arterial embolization.
Am. J. Roentgenol., 125: 300--306, 1975
Fibksese, WSO, WETED, RUUIED, B
W EEYs, [ #HE% : Transcatheter embolization
ok b ¥afie 5§ arteriovenous malformation
o 14, EEl 23+ 593--596, 1978

Dijindjian, R., Cophignon, J., Théron, ]J.,
Merland, JJ.. and Houdart, R.: Embolization
by selective arteriography from the femoral

Embolization

route in neuroradiology. Review of 60 cases 1.
Technique, indication, complications. Neuro-
radiology, 6: 20—-26, 1973

Doppman, J.L., DiChiro, G. and Ommaya,



934—(18)

22)

23)

AK.: Percutaneous embolization of spinal
cord arteriovenous malformations. J. Neuro-
surg., 34: 48—55, 1971

Newton, T.H. and Adams, J.E.: Angiographic
demonstration and nonsurgical embolization
of spinal cord angioma. Radiology, 91: 873—
876, 1968

Viamonte, M. Jr., Pereiras, R., Russell, E.,
LePage, J. and Huston, D.: Transhepatic
obliteration. of gastroesophageal varices; Re-
sults in acute and nonacute bleeders. Am, J.
Roentgenol., 129: 237—-241, 1977

29) RRER, LARESH, WM mE, =W,

26)

HARREFRHNERMEE 130% $9%

WoOWIHE, MR, FEIIRE, STEAE K
FERCREIFFIRG 2 A o |, MG
Reiit, HABEMALE 38 : 852—861, 1978
Lunderquist, A., Birjesson, B., Owman, T. and
Bengmark, S.: Isobutyl 2-cyanocacrylate
(Bucrylate) in obliteration of gastric coronary
vein and esophageal varices. Am, J. Roent-
genol., 130: 1—6, 1978

Ausman, J.L, Gold, L.H., Tadavarthy, $.M.,
Amplatz, K. and Chou, S.N.: Intraparen-
chymal embolization of an intramedullary
AVM of the spinal cord. J. Neurosurg., 47:
119—125, 1977




