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Clinical experiences in using ITC silastic detachable balloons
—Report on 30 cases with various neurovascular diseases—

Katsuya Goto", Noboru Ogata" and Kazuc Miyasaka?
1) Department of Interventional Neuroradiology, lizuka Hospital
2) Department of Radiology, Hokkaido University School of Medicine.

Research Code No. : 503.9
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embolization, detachable balloon

As defective balloons often lead to disasters, reliable detachable balloons have long been
eagerly awaited. We had the opportunity of using ITC detachable balloons on 30 cases with
various neurovascular diseases. No defective balloon was found during in vitro testing done
immediately prior to their placement in the patient’s vascular system. Moreover, there was no
premature detachment during catheter manipulation or early deflation within several weeks after
detachment.

Both immediate and long term follow up showed balloon embolization would be the first choice
for various direct arteriovenous fistulae. Also, anatomically inaccessible aneurvsms with small
necks, less than 1 cc in volume, could be successfully treated by detachable balloons. However,
detachable balloons are not ideal embolic material for large and giant aneurysms.

In conclusion, when used by properly trained personnel, ITC silastic detachable balloons are a
safe, easy to use and reliable option.

[FL&ic DM 5 2D LBEETH - 2, T4, interventio-
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interventional neuroradiology @ iff 2 &) il &l 75
Eh oS- THME Tldinhad),

S B R AR IR IE (CCF) 23 LoH e § 3
high flow OBFHIRIED SEEHY T3 KT, &
WAL AA R TH -T2z L, BEB L —
> F T2 IR I3 R T, & DI
$, DOOEEIREE LIF LIS TH 2 2H4T
FHHEENE 1R E o5 T B,

FTARTOMEB S — 0L, A T—T b bk
PSR S — D EE WL IICTEHA
& O (self-sealing mechanism) %47 L Tw»
5, L L, AT, SErEo sy self-
sealing mechanism % 474 2 Bl S v— > (374
7, ASEA T EERL A v — 2 IS LA PR &
gl & 2§ HetE AT v, self-sealing mecha-
nism DIEA DTS <, BEDE S 72 4102 leak B,
FME S N TEOLING, 2v— > PRI i
ok E s Lo, 545 deflation Mk 2
Ly, {SETE 2B L —r iz RlE N
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Iz bz - TE L DRI & 7, e EiE
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Table 1 CASE MATERRIALS
Fistulous diseases

Carotidcavernous sinus fistula «----+----------16 cases

Vertebrovertebral fistula — -ocoreeeereseeeeenenes 1 case

Dural arteriovernous fistula -:-+:ess2seseeeeeees 1 case

Facial arteriovenous fistula -:-coereereeeeeeneees 1 case
Aneurysmal diseasea

SHCCIHHI‘ anel.“‘}":‘irﬂ ................................. 4 cases

Gial‘.lt HI'IEUI'}-'SIH ....................................... 4 cases

I]iSS{-_‘Ctl']'lg ANEUIYSIT] +oerereersssssssssnii 2 cases

Pseudoaneurysm - 1 case

P54 12511
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Table 2 125R”7.

ITC #EME S v— > o ffi & R IZ BT oo
{TH D, »I— 2 x USRS N SR
D, D L ) a— AR L D 2,
JE PO MR WA L, BRI 52 2 885 2 i)
BUCHIZ 2L D ICHRIEL Ch D, LI
A, MEEORE#HET 2 HINT, £ 05w
A THMEB S g s A EE WL TS,
) 2a—> 8o EHR (self-sealing) DF iz T
W5, ZOFDOIEBIL I RASERYETH 505,
XMEM T, MAFNIZ AT SV— > DEELEFBAL
BB ENMAKD LI LTV B,

BT =T AA~OEHFIL, MFNTFHZLT ) ER
IZHEE DT I HY, T OB S — 2 RBAT e
EFy 7B ENHNE, 2FD, AT
T IAZ LR L 7279V — v Bl KR AR I Bl R ) JE A
NTHESFRT /NN — 2 VOREEF v 7
L, KiZEGINDEMZ THEBR S ¥, Tk &3
L7z #9200, F/z, HEBLSE2RIZ AR
WL 2\ RIS, BB S — 3
WL ETIRRHUAT—TLICEST S DHN
7 onT, #iEF (blunt tip needle) #JHivC,
deflate &4 TH b A T—TIASHEL T H, FiH
T-—=7 & L TlE, DSB (Detachable Silicone
Balloon) 1.5 7%)L—>|2147.5F/5F @ coaxial
catheter ([l 7—7 ) #, DSB1.8¢>/¥)L—
> 12138.5F/6F @ coaxial catheter # Jivs %, i
A T—T N2 BREFHFIEN DD D
D, MAT—TNEFHT—TN, WAT—TN
FoN— AT T IL E DB OB T
E, THT—T NS ET, WD,
T T, A T — T hicollapse v L A
BRI ETHSE, AT—TNIEeT7 P LIz
N T il h T —T LNICHED BIZH T - T,
JEMED Iz, 7SN— BT —T IWHEAIZ (I
EHDBOT, EML ) a—> - ATV —%, <
N—>rFfnr=7> b LA T—TLICWET
A, WA T—T L3N —2h Mz 5, infla-
tion, deflation Z#t1) L L 25, ML v T,
2= RIS B o< — > % inflate §
LA E LT, CCF @i H v i2200mgl/ml &
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Table 2 Summary of Clinical Cases
No | Age Diag. concomitant disease early deflation of balloon | complication
Sex
1 | 52F G-AN, none none none
IC cav.
2 | 59F G-AN, none none none
IC-ophth.
3 |41M Dis-AN, none none none
IC cerv.
4 | T4F CCF DAVF, sigmoid none none
5 | 42F VAVF Von Recklinghausen’s none none
disease
6 | 71IF AN, Ischemic heart disease none none
BA tip
7 | 59M AN, multiple AN none none
IC-ophth.
8 | 24M CCF contusion, hemorrhagic none none
infarction
9 |30M Ps-AN, 3rd c.n. palsy none none
IC cav.
10 | 48F DAVF, pulmonary embolism none none
TS sinuses
11 | 50M CCF depressed fracture none none
12 | 58F G-AN, none none none
IC cav.
13 | 19M CCF hemorrhagic contusion none none
14 | 49F CCF contusion none none
15 | 54M CCF contusion, 3rd c.n. palsy none none
16 | 23M CCF cerebellar contusion none none
17 | 57F G-AN, none none none
IC cav.
18 | 28F CCF contusion none none
19 [61F G-AN, BEB, hypertension none none
IC cav.
20 | 18F CCF none none none
21 | 54F G-AN, none none none
BA-SCA
22 | 45M CCF contusion none none
23 | 38M CCF scalp AVF none none
24 | 59F CCF none none transient hemiparesis
25 | 3TF CCF contusion none none
26 | 23M CCF Ehlers Danlos synd. (type IV) none none
27 | 23F CCF none none none
28 | 63F AN, none none none
IC cerv.
29 | 26F AVF, Von Recklinghausen's dis. none none
facial
30 | 56M Dis-AN, hydrocephalus none none
VA intra.

G-AN: giant aneurysm, Ps-AN: pseudaneurysm, Dis-An: dissecting aneurysm, IC cav.: cavernous portion of internal carotid

portion of vertebral artery, BA-tip: basilar tip, BA-SCA: basilar-superior cerebellar artery, TS: transverse and sigmoid sinuses,
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Results
signs and findings of general usefulness comments
symptoms angiogram safety
markedly markedly 1 useful marked improvement of 6th cn. palsy due to shrinkage of
improved improved aneurysmal thrombus
no change markedly 1 useful progress of ICA. stenosis after embolization
improved
no change makedly I useful
improved
markedly markedly 1 useful unintentional ICA occlusion one week after embolization
improved improved
markedly markedly I useful rounding of balloon 1 day after, due to fragile arterial wall
improved improved
no change markedly 1 useful
improved
marledly !narkedly 1 useful marked improvement of visual disturbance due to shrinkage
improved improved of thrombus
marledly markedly I useful no change in CNS findings
improved improved
no change markedly 1 useful Ps-AN developed one vear after embolization of CCF
improved
improved markedly I useful balloon occlusion of VA + embolization of muscular
improved branches (EVAL)
markedly markedly | useful ICA occlusion, rent too small
improved improved
no change markedly 1 useful embolic materials: minicoils for dome, a balloon for neck
improved
slightly markedly I useful
improved improved
markedly markedly I useful recanalized CCF, ICA occlusion on 2nd session
improved improved
markedly markedly I useful
improved improved
improved markedly 1 useful eye findings disappearred, no change in CNS findings
improved
markedly markedly I useful cavernous sinus sydromes cured 1 year after occlusion of ICA
improved improved
markedly markedly 1 useful longstanding CCF with external carotid artery supply
improved improved
no change improved I equivocal embolic materials: minicoils for dome a balloon for neck
markedly markedly 1 useful
improved improved
no change improved 1 equivocal thrombosed part of AN recanalized after embolization
markedly markedly I useful CCF completely closed by minimal inflation (0.05ml) of a
improved improved balloon
markedly markedly I useful large rent, ICA occlusion
improved improved
markedly markedly 111 useful recurrent CCF, ICA. occlusin
improved improved
markedly markedly I useful Ps-AN lweek after embolization, spontaneous cure (6 month
improved improved after)
markedly markedly I useful transvenous embolization un successful, ICA occlusion
improved improved
markedly markedly I useful giant cavernous sinus, ICA occlusion
improved improved
no change improved I useful neck too small, ICA occlusion
markedly markedly 1 useful
improved improved
no change improved 1 useful

artery, IC-opth: internal carotid-ophthalmic junction, IC cerv.: cervical portion of internal carotid artery, VA intra.: intracranial
BBB: bandle branch block

FHE 5 4F 4 JI25H
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Metrizamide (Amipaque) % JHvs 2, $ihR#E O

13, g% HEMA( 2 -hydroxyethyl metha-
cry]ate) DT B, DN — [ ZNAERED
FMFBALIZ B Lo, B D402 A% DSA

THERE L 72 6, AT —T Nz ic&Es | ez
THEEE A2, 2 L— (i, Fiod iz,

attachment force—# 7— T ILIZfHT A1 (D

DRI EET B 451T)) DR B 3
N—rHHEINTH B,
low attachment force (L) : 20—307 7 4
medium attachment force (M) : 30—407"Z A
high attachment force (H) : 40—557"% A

Z OBEBLAT R R & IR 3 A3 2
french DA H F—F niz=er7> b L&l g
7 b7\, progressive suppleness catheter (4G
b Azk /7 7 — 7 L) ¥ coaxial catheter ¢ 2 i
ik B, Hsv— 2 (3 TR LR O B R IREE

DIFEMIBEL T, BEL 2 RIS % 053
Bizeh, [lAT— T mc3E5 0 THY, BERLC

EWL T, WD H T—F iz 51 12z %
Hi6, [l s 7—T oMo 5 T — T & s
T, BELES Y5 L)1k ->Twa,

FEE GG, R0, R 1 H, 1M, 3,
34 HHIZA AT, et s L oAtz > v» Tk
At BT,

Atz oW TIE, I, R B &
CBC, CRP, ASLO, &7 a7 o fitish 2 45k
(2 L TR EIRBOGOATIE A Moy L, S NG B
T BB OB L ST, XHUEM, My
W, X#HUbIGE, CT 21WTii- 72,
DI AEBIC FE T HATICBEBL L TL % 9 pre-
mature detachment, [ L 2o v BEE)IR o B2,
Ziuz, 1MEBEIN, BN L 72-50— > il
WA S LA, < — DGR L TL
% 9 early deflation 47 Me 4 fril L 7.
WS O 2 DI RO TH B,

AR FEA
G SR 1) E (X TRC B [ o d gz L Y
KD 6 T,

< PR A e >
D & 1)

PNN—

(1)

< AT B>
I
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2) % 2) Uik
3) R 3) XUk
1) B 4) Ak
5) M1k 5) b
6) CHISEASHE 6) CHISEAHE
(2) a1
W G e 2L S, R ILMEIC L 5,
1) B2 T — > Ok, EEL

Zevob— i, kR O 5 o s <L — o
DNHES & 75— > MR AR SSE A <, Z o
MRS —= I 2 & #2 LN B REIVEH I 2
HHENLdr T,

D) B 28 L T3 — ofid, FRL
L= B, AR TR O B s —
DIEES & U Sn— > B AR S AT - T2 hs, =
DEEBE S — 2 RFT B 52 5N 5 EIEH
iR s neh iz,

1) — itk kI i g Healled & 7z,
IV) it Mg e e e 38 & iz,

A7 A
ATHEEDHISEL, A0, 4eqxtt, FIlverep,
BOFE S 2 A I L, ko> 4 B TAT S .

(3)

1) f7H, 2) %4iH, 3) FHEbEbLELL
Vi, 4) BFFEL < A,
b 5 e

FAEB OBEE Table 212 % 725 ) Th
b, B, FEED S IR £ T oI Bk
#iT15.87 H, CCF TT.97 HTHh -7 il L 72
2V — > OFEH & A3 BRI )38 SR SRR 7 %
-7z THIT, DSB1.8L X1.5L #¥F #4414
TR IMBTH - 72, CCFIzH L Ti2DSB
L.8L A* 74, 1.8M A6, 1.8H A*2 M, 1.5L
A7 8 f#l, 1.5M #1041, 1.5H #% 2 T, P2 . 340
ThHotz, FEMH OB E B G B IR %
HEMA %40 . 7cc i3 L, 1569 CCF ¥4
DSB1.5% 224, DSB1.8#% 194l ] L 72 4%, Metr-
izamide % ¥ 2 17 #10.32cc b & 150, 77cc i
L THHL 72,

R EIGT 5 L Table 3D L 512745, il
AT AFT) =2 Lz S—i3dedr otz F

72, ik, #3EE OO ERATE RS HRA AL T,
IR ZaE 9530 434 4
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Table 3 Results

MECHANICAL troubles and unusual biologicl reac-
tions to detachable balloons

leak of valve by in-vitro testing «--correresreenerernnn none
systemic reaction to detached balloon(s) ---=--ee--- none
premature detachment <+« -s-xveeeeeremmmarennnnnnen none
early deflation --se--seeseemseemiemmeee none
delayed deflation during follow up period----------- none
MANEUVERABILITY of balloon catheter
Placement of balloon(s) into the cavernous sinus -+
--------------------- possible in 13 out of 15 cases with CCF
Placement of halloon(s) into aneurysml lumen-----------+
------------------ possible in all 8 cases on whom selective

embolization of aneurysm was intended

IMPROVEMENT

CLINICALLY

marked: 18 cases, moderate: 2 cases slight: 1 cases,
unchanged: 9 cases

ANGIOGRAPHICALLY
marked: 26 cases, moderate: 4 cases

GENERALIZED SAFETY

No complication related to use of the detachable
DALOON 24 s ax'ns savls sasia s i s’y e i sanls srie s 53 29 cases
Trasient neurological deficit «-r-rorerrerrrremeiaee 1 case

USEFULNESS

Useful: 28 cases, Equivocal: 2 cases

JERE NG R 2 X 9 T SV & SR T gL e
rotz, HET2HEF Tro—r 2 HhEE L
S AR, W T L — ) #E 5,
premature detachment (%770 - 72,

HEMA Tinflate L72S—> 3L 654D
Z &, Metlizamide T inflate L 72/ —2> |2 4
itz 10, 1AEM, 3:MMH, 342 HokMeign
LA G 2 T, 23 L— > @ spontaneous deflation
RN L D -7,

NN—r B T—TNOEMEEEZ, 2 Foxr)x
FLoHhT—TNlZ=T7> L2 ENT,
progressive suppleness ¥ 4 707 7 —7 )Lz
7> b L7z2Eaic e TR T, CCF o156
136012 1AL % 0 L ClgAB iR i -~ — > % s>

5 A4 1250
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5T ENWERTH -2, F72, IR LRIk
DA % BB L 72 8 1) 4o 1 S 2 0 DR 953 P9
ND SN — 2 DIFADTRETH - 72, UL, b
Dr3)— 2 T — T M T, deflate L 721 o)
DA ZHINE L, o —
AN BAT =T NDEES T Tdh - 72k & F
ZhiLd, 12770, CCF Rl 5 + 4 H) T2 HESL
WRETECHILEEEICHEL L) L35 &,
WHiHh IR~ herniate § 21D H - 720 T, L
T TNEENIRD S v— 12 K HHZEZ AT,
early deflation |2z T3 51z, L9 1o
JL— > % precavernous portion (23BN L 72, iﬁ[
M TINE o 72 1T, Bl 28k tlihe Ffli'n &
T, W3 L7 CCFIcERiliZiT-72 2 ﬂﬂ‘(
[, BEIC R S T80 Hiaz|s 70 - T,
fistula # 3l L T #E0 iR I~ u— > & jfe s> 2
s EMWMKA o o, 2l DS — 2 TN
iL'R # g Uiz, ERE RSN L T, i
i H:]Hilfc rIuJ. Ik EJIHR OEINRIG AR VI EHIT,
N = 1 TNSEIIR 2 PH2E Lo

iz, frﬁrﬁé:{!’rllﬂ irii-ﬂd_-—:is‘JJ-A:ﬁ“f%"-b nr, ek, N
IR A PHAE L Ze 0 iU e b e WEEBI Tl Teb, B
il v: T A N HBEPETH B Z & %, SPECT Hiifr
s L U7 s— > & BN 2 B mEsd L 7z,

S RAE A D SO 1 12 B L U3 2000 ¢ SR LT
DUEREH T STz h, SBITIIAEThH -, =
DIBNT AT L BRI TH D, FIED S RN
WML 2L DT - 72, BRI W 7 B
ikt 5L L 72 3695 5 2 Wi FEN O ke H
fhAsL7zbo, 1§, »<n—ic k B8RS
PHIE 24T - 12 T - 72, AT TSR 1328l
WL, oo teihs i o vz,

GOrE & L TlE, WEEIRPH2E % 97 72 CCF
N 1B GEEI24) T 3 HH Iz Pk R &
S I2DH T, WL SRSV E v B,

&=

TRz RS iz, VvV org = b lifion Ser-
binenko" @i A, detachable balloon @47 14
o A L7 L S Th - 7298, SRR
MERED GRS A D EEN 2 Lo e L
T, KELHEE JHUCEIEE AT, &

Ly

INJl— e

Ty

H.z 7z,
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D44 T, B kD% 5% detachable balloon
DEFEFT TH LN, Debrun & 34z, Hie-
shima®|3 £ DEMIDFHFED VL) TH-72, I
# @ §F 58 @ U & - | Hieshima & American
Hospital Supply (AHS) #BJ#E &% & T1979
F—1985F 12 &, DWW T, ITC #* Hieshima
& D F— 2 D7z iz detachable balloon @ Ef
FEIT-o7, £LT, 1985%4H 5 US Food and
Drug Administration (FDA) ®i3gidio §, » 24
EANB & Uit R EEc s 2Ba &, BEIZ3000
ANEBRZ B, Bz Ll R o BH mEwEn
BRI DN EHDH DY, FORTIREEME
DECBERA S L= E L THIL T3, FH
[319834F12 2 A H, 19854F% 5 19864F 12 H211 T13
% H [ Hieshima i HF—2i1c @ L, = s
N—> DTS L U, BRREBBRICEEL, =
D3N—r DEREICEHRL 72599, ZDiEhic
L, 2FEFF LT A > D detachable balloons
WEREIN, Fiz, ERHICHINTE 2p20m)
TNETNICREG DB, 230, 520
attachment force »"EmILEI N TWih -7z 1),
HHLDBYINEEL2H & T, FEEIC leak L 72

N, &5 LDIIHESEL detach Y RFETH 721,
#H % H D premature detachment @ [ |3
SN TWTY, nech dFERTHD 7z {, HAEMEICH
BrHLLETH S,

PWNN—= EH T —F N E L Twah, oF
1) attachment force |2 DWW THEML TH (<X
Z e On D S, Bk OBEIRE) % SR
Y12 1d, detachment (2B L CEhIRE % #ZL &
W77z, low attachment force (L) @ 2¥L—
> Z&ik3 CCFIcL A, ®hlREic LA, wEibic
F#EE Loy 7z 25— % inflate L T, detach ¥
BB, RATT AR Lz BilcHNT, Eh
ICKRELHESINE2ET L, ZEZSL—r %=
YEFLAZ2FDAT—TNLEFEYUAT—-T LR
M BE X DO, 7 SIRETR O T, 75L—
B LEEL T d Z LA % vz, detach ¢
B2 b FGINH, S—rizd 4L
ZMEEI IS Wb EEI NS, LT
HoT, Lo —rv % AR PESIZTHE
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M2BZEDNWMEKSE, LrL, —H, Losp—y
A A 1740213, premature detachment ?id
2 L AHEMEATIN T { A, premature detachment
T2 L LBBREAHHEDNEDTH S, Z &
B BRENKESIZEL XN SN— P,
PEE BNk > distal bifurcation % FAZE L 7225412
1%, B & UM R ASEB IR ) Bl AT i o) 55
BB, LB R L, BEN &
LI ENHDL, ZOBBR L — > DHLY) FHws
IZEB L7723 iz & - T, high flow @ CCF ¢
i low attachment force ?/<)L— > THr4s|c %E
WM 24T 1R 2 2%, BHIREE LD 7 B T3 HD
MRDIEfRMEATHYE L <, INEABHIR O SEEHIR 45750 T,
PN— Y HHBIZ K B ZED SN, 2 D7D,
SRVCHHIER & B2 B 728, DwvoL—r R REL
inflate L#%% T, PISEBIIRO SRR #k 2 72
ETZAIS, SN—rHBENTL £ ) Bhr'h
5. §it - T, premature detachment DB H B
CCF m¥54121%, medium attachment force (M)
DRN— TR AT S HYERETH B,

high attachment force (H) »</v— > (3Hish T
L O B ARBED ZER AT I PR L T, BRIL 2w
FISER A T 5720, Ry 7—710(2 F/
4 FUCENG LT, [y 7 —F7 nofMilo # 5—
TNEEDTHIRSE2 LI >Tna, Lz
HoT, A FOMMln A T—T %2185,
WOIREHEIG & 7 B, £ L ) KIZH 28
T O ME R 2 DGR BE L T premature
detachment # B ¢i2i%, & 9 1{EDIEEERL T 0
SNNe— 2 BIRED TR THEDH T, JEHERTI <
— > TIE 2 THEBE Lad 5.

23— 2z VR ASRER S I R R O i I
TN L) a— R L D 20, IRERO N
FEAENEL LV TH S, UL,
von Recklinghausen’s disease (21— TH: I 72 M
HEFIREORES GERS5) T3, MEREIRNT
B E Nz —rt, BEICIE L -THEY,
EREDEFIEL TR E N TV S, biubhoy
) — ZIZ i3tz & von Recklinghausen Foi o i
HO(FEFI29) A5 Pz A5, AHES HE 5126 Ehlers
Danlos syndrome @ L 9 % 8z o 5 455995 T
g4y

AP e as 55532
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BRI DA E B DOPHFRTH 2D T, FE
B H1 - Tld, ~S—> BB & 20
WRAPRZ I LWL I+ EEIFLETH
B, FEPI26TIE & 0 ded &2 6B IR
T7uo—F%&, HHEHIENIC#ED 2 2 &b
iz, BEALDHELLET B 2> 83—+ 2> FizH|
ETBEZ EMNHRAL D5 DT, WL
Sf 4 F e TN EEEYIR # trapping % LTIk
L7,

HEIE S - < — 12 & B ZERAfT OIS 2 T
WA b, DT L ) Zaaig e Sk
f=. &, SEHE & RSO BERES L o
it lifcpg e »2nr oS! gl = SRR A ) A 1 B
HTHE, FLZeSRERRL LD LGS %
LR D H B0, DEZ, ST F I B
B, W54 ik s8Ry b o—
WZHGW S B F 1= BRI 1 B
ZEEX LT, MRS EO134H, glomus jugulare
B BN & e HOMEEEREL TV
BRAOPAZEIZH LT W37,

AIFFEDFEB D ) — XD e h T, BhEIREELS
Bl mAEEE L, SP5EEL, ERARIER D R
2L BHEBRE R L Tz 282 o TEP Lt
FELTWA, - TEYSIREEL B S v— >
12 & BIERM A GHORE 1IN T 2ah%L &
#Fz2ohad(Fig. 1, 2), iz, FiFETLH, Fx
? CCF O £FBDREHEOTL WL ki, %
Tl 12 o0 MR S IR W S M BE % & 2 it o i 75 R
D BBE M S v— 2 2 L 22541201018
NTHLPIZEND L ITC A —> DI TH
5. ZOHMEIZZ D8 — 2 ORERMEAE T2
&, AN TERES S 8Ee, SL—NIE
FRVE Ebnwz Ek, EEOMEIC 72T
LA RCETHDLEHFI LD,

—%, BIRAEICBIL T, BEBEN s—ic &
LIERMEE L THLDH N BEHIN FE i
DL, —RUFEHZENIC T 7o —F R
Zid B REARE, B & o surgically poor
risk ICBRES T3, bilbO4 O T
b, FHE L cc LUT o Mgty & @b, &5\
BEXK#BIRETH-> T, F—alZEwEBEED

FHE 5 4 4 A25H
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Fig. 1: 28 year old female with traumatic CCF (case 18
of Table 1)

(A} carotid angiogram, lateral projection showing
markedly dilataed cavernous sinus and superior
ophthalmic vein caused by occlusion of the posterior
draining routes.

B Plain skull film, lateral projection. Immediately

after the procedure. Three ITC balloons filled with

0.5ml Metrizamide and detached in the cavernous
sinus.

(C) One week follow up carotid angiogram showing
pseudoaneurysm at the site of the rent (arrow).

(D) Three months follow up carotid angiogram show-

ing disappearence of the pseudoansurysm and persist-

ent closure of the fistula.

(E) One year follow up plain skull film showing two

balloon remaining intact. No recurrence of the CCF.
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Fig.2 45 year old male with traumtic CCF (Case 22)

(A carotid angiogram showing a good opacification of
intracranial arterial branches besides the CCF sugges-
ting a relatively small rent of the CCF.

(B) Vertebral angiogram taken during carotid com-
pression. Location of the rent, as well as a small
compartment of the cavernous sinus (or a
pseudoaneurysm) are clearly demonstrated (arrow).

(€ Plain skull film during detachment of a very small
balloon (arrow) with the aid of a nondetachable
ballon (crossed arrow) which transiently obliterated
the precavernous ICA.

(D) Plain skull showing a very small balloon keeping
its integrety (three week follow up).

(E)} Carotid angiography showing complete cure of the
CCF.
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(A) A saccular aneurysm at the origin of the ophthal-
mic artery shown on the left carotid angiography.
Left anterior oblique view.

Fig.3

(72)

(B)

Left carotid Immediately after-

embolization. Same projection. Note a tiny stump

angiography.

which was totally obliterated on one week follow up.

59 year old male (case 7)
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Fig. 4

(A)  Vertebral angiography showing a large saccular

54 year old female (case 21)

aneurysm at the origin of the left superior cerebellar
artery.

(B) Immediately after embolization. Although there
was some residual lumen in the dome of the aneu-
rysm, the neck of the aneurysm was well treated.

(C)  Three months follow up showing restoration of the
aneurysmal lumen, which was almost the same in size
as the original one, by sinking of the balloon into the

muddy thrombus.



442

1)

2

—

3)

4

—

5

—

6

el

3

10)

ITC BB <L— > 306 o Rl e85

SEIHR
Serbinenko FA: Balloon catheterization and
occlusion of major cerebral arteries. ] Neurosurg
41 © 125—145, 1974
Debrun G, Lacour P, Caron JP, et al.: Detachable
balloon and calibrated leak balloon techniques in
the treatment of cerebralvascular lesions. ] Neur-
osurg 49 © 635—649, 1978
Hieshima GB, Mehringer CM, Grinnell VS, et al.:
Emergency occlusive techniques. Surg Neurol 9 :
293-—-302, 1978
Grinnell VS, Hieshima GE, Mehringer CM, et al.:
Therapeutic renal artery ccclusion with a detach-
able balloon. J Urology 126 : 233—237, 1981
Goto K, Halbadh VV, Hardin CW, et al.: Perma-
nent inflation of detachable balloons with a low-
viscosity, hydrophilic polymerizing system. Radi-
ology 169 . 787—790, 1988
Hieshima GE, Grinnell VS, Mehringer CM: A
detachable balloon for therapeutic transcatheter
occlusions. Radiology 138 © 227—228, 1981
Hieshima GB, Mehringer CM, Grinnel VS, et al.:
Preoperative balloon occlusion: 'The intravas-
cular ligature’. Surg Neurol 17 : 191 —196, 1982
Higashida RT, Halbach VV, Barnwell SL, et al.:
Treatment of intracranial aneurysms with preser-
vation of the parent vessel: results of per-
cutaneous balloon embolization in 84 patients.
AJNR 11 : 663—640, 1990
Goto K, Hieshima GB, Higashida RT, et al.:
Treatment of direct carotid cavernous sinus
fistulae-Various therapeutic approaches and
result in 148 cases. Acta Radiologica [Suppl.
396] 1 576—579, 1986
Taki W, Handa H, Yonekawa Y, et al.: Detach-
able balloon catheter systems for embolization of
Med Chir

cerebrovascular lesions. Neurol

(Tokyo) 21 1 709--719, 1981

11) Norman D, Newton TH, Edwards MS, DeCaprio

12

13

16

17

18

19

20

—

)

)

)

—

V: Carotid cavernous fistula: Closure with detach-
able silicone balloons. Radiology 149 : 149—157,
1983

Debrun G, Lacour P, Vinuela F, et al.: Treatmet
of 54 traumatic carotid-cavernous sinus fistulas. |
Neurosurg 55 : 678 —692, 1981

Debrun G, Legre J, Kasbarian M, et al.: Endovas-
cular occlusion of vertebral fistulae by detach-
able balloons with conservation of vertebral
blood flow. Radiology 130 : 141—147, 1979
Marshall F, White R, Kaufman S, Barth K:
Treatment of traumatic renal arteriovenous fis-
tulas by detachable silicone balloon emboliza-
tion. J Urology 122 : 237—239, 1979

White RI, Kaufman SL, Barth KH, et al.: Occlu-
sion of varicocele with detachable balloons. Radi-
ology 139 : 327—2334, 1981

Debrun G, Fox AJ, Drake C, et al.: Giant un-
clippable aneurysms: Treatment with detachable
balloons. AJNR 2 : 167—173, 1981

Janik JS, Culham JAG, Filler RM, et al.: Balloon
embolization of a bleeding gastroduodenal artery
in a l-year-old child. Pediatrics 67 : 671—674,
1981

Romodanov AP, Shcheglov VI Intravascular
occlusion of saccular aneurysms of the cerebral
arteries by means of a detachable balloon cath-
eter. Advances and technical standards of neur-
osurgery 9 : 25—49, 1982

Moret J, Picard L., Mawad M, et al.: A critical
study on endovascular treatment of berry aneury-
sms bhased on 70 cases. XIV Symposium Neuro-
radiologicum, London, 1990

Fox A]J, Drake CG: Aneuysm neck remnant fol-
lowing balloon embolozation. ] Neurosurg @ 67 :
321—322, 1987

HAERS® #53% H4%5



