Uoooo00ooOd 1999;40: 1051-1056

0o oot oo oooodo ood
OO0 OoO00O oo ogt

oopo* Ooo- Oop* ODOoo- ooo- oo

oo:000 0obbb0 0o obo OO0 Dboo bObob oD OO0 OobOo ogoo
0 0000 oo oob o0 oooo oob oob oobo booboob ooo.
OO0 0 00:1983000 1997000 OO0 oooooDO oo,b0000 00 00004 o
000 000 5200 OO(irect) OO0 0000 OO0 OOO0O OOO0OO0 ODOOO
0 o0 oboo0o ooooo oo oobo boo bo bobobO,00000 OOo0oO oo
b oboooo oobo oooo booog.

O0:5200 000 O0O0O0 OO0 40@%0 0000 00000 ooo oog o
o000 00 3080 0000 00000 000 000 0 bOboo.000 ooo
oodo 0oo oob OobooO bOo0o0 o0 00 O 71%0 8%0 000 OO0 o0 O
goob 0ooob ooob oo oo obbobob bob bo bob bob Oooo
oo 00O 000.000 000000 30060 0000 OO0 OO0 2000 OO0
o0 o000 odbo oob o000 oo obo 000 20 OO0 wwooob od
00000 o0o0g b boboobo.

oo:000 0000 Oboo obo OO0 000 o0o000 00 oooo oo go
oo oooodb bob 0o ooob oo obodo boa,0b oboo booob O
ogoobo 00 b b0 O0ooob ob bbb bob boo.0b0b ooo oo o
o0 0oo0 0ooboo ocob boo oboo Oboo0 0o o0 oooo oo oo ooo

ugooooboboobobodbbdob o ooboboobobooa.

000 0000 (Carotid-cavernous fistula, 00 CCF) O O
00000 00,000000000000000000
00 000000000 D00 00000 O0oDoOoo
000000000000 O0bOO0o0DoooooooOao
0000000000000 00000 00ehunt)d O
000.000 0000000000000 0000 O
OO0 00000 O0Oirect) 000 0000 OO Type A
00000000 00000@2. 0000000000
000 000 000000 0000 0ooo,o0000,
00 00000 00000000000 o0o0ooo
00000000000 O0O000000 00D o0,

197400 Serbinenko (3) O O 0 coaxial DO OO OOO O
0000000 Debrund (U OO0 OO0 OO0OO O
0000000000000 5%0 0000 0000 o
00000 00000 00O 00000 ooo ooo

‘0000 0000 0oooooooo
‘00000 000000 Dooo0oobooo
O 0001990 10 150 0000 1990 30 3100 ooooo.

oo oooooo.

19800 00 0000 00000000000 0000
00000000000 00Oo0o00oOe), 19910 Guglielmi
oo OO0 O OO0 OO ODb(@Gbo)O OO0 CCF
0O 00o0oO0O0O00000.000 0oo0000ooo ooo
coooooOooooooboobo oo bobooo ooo
ogooo ooooD oooo, oo coog oo o
oo o000oOoooo0o0Ooooo.ooobooo s
obs00 0000000000000 00000 00
oo ooooooboOobD oo oobooog oo oo
0000 O00ooOoO0O00oooooooooooooo
oooo0o oo obooooo oo bogoooooood
oo 0O0oooooo oo ooboobogoo ooo.

ogbooo

1983000 1970 00 00000 0000 00 0o0oo
o0 oooooooo ooo booobo ooooooo

— 1051 -



gooo

0000000000 ooOoOos000o0o000d.
00000 100-680 OOO(MO 37d) OO0 410,000
1000. 00000 000000000 OO0 000
00000000000 00O000 0000 (Table 1).

OO0 0OO0OO0OO0OD0OO0O0DOOMO), 00000039
0),0000000@0) 0000 o000 oooooo
(200), OO(@B0), 0O (@50), o000 @@30), 0o @10),
oooo@oo)oo oooo oog.

200 0000 B-D(Becton-Dickinson, Rutherford, NJ)
miniballoond 00000 4200 0000 OO OO0
Debrun O OO0 OO0O0O OO O(Debrun’s detachable bal-
loon catheters, Ingenor, Paris, France)l 000000 3
000000 00 1000 self-sealed 00O OO (Goldvalve
balloon, Ingenor)C OO O0O0OOO. 00000 OO0 0.1-
l5cc OO0 OODOO OOOOO.

000 0000000 oo 00ooooooooooo
000000000000 O0O0O0O9O 000000 cCcd
OCcUO0DO0OO0O0DO0DOoOooooooooooooono
0000 coaxial catheterD OO0 OO0 OO0 OODOOO O
0000000000 O00O0O0O0O0O,00000 0000
0000000 O00o0O0 00O OooooOoooooo
0000000000000 Oooo.0onoooooog
0000000090 0000000 obOoOo oogao
0000040 000,00 000000 O0@-8mm)d

0000 0000000000 6FO0 0000 Tracker 10

00 18 0000 (Target therapeutics, Fremont, USA)O 00O O
000000 radmap OO 00000 OO OO0 OODOO
0000000000000 00 D000,0000000
0 000000000 00000 ooOooooooo
0000000000000 O0ODOO0OO0OOO0OO

00 oo 0bobo bbooo oo boobo boo oo

ooooobo.0oobobo oo ooobooobo oobD o
000000 oooooooooboooooooooao
ooo.ooboob oo ooooooo oo obod
ooooooooboooosuobbobooooobooooo
oobooooooOoobo0oOoooooooooooon
oo goooooboooocooooaod.

OO0 s200 000 0000 oo boooo oo
0 ooooooo.

Table 1. Cause of 52 Direct Carotid-Cavernous Fistulas

Fistulas

Cause (n=52)
Motor vehicle accident 34
Falling down 10
Sports injury 4
Ruptured aneurysm 1
Stab wound to orbit 3

Table 2. Outcome of 52 CCF Patients Treated with Detachable
Balloons or Coils

Fistula occlusion Patients (n=52)

Complete occlusion 45
DB 34
DB and Caoils 7
Coils 4

Partial occlusion 5
DB 3(2%)
DB and Coils 2*
Coils

Surgery 2

DB = Detachable Balloons ,
* Spontaneous occlusion in follow up angiography

' Fig. 1. A. Cerebral angiography reveals
afast flow fistula at the intracavernous
internal carotid artery, and drained
through the ophthalmic vein and pet-

= rosal sinus.

B.CCF was treated by single balloon
occlusion of the fistula placed by an I-
CA approach, and angiography shows
complete obliteration of the fistula with
patent ICA lumen.
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Table 3. Preservation Rate of the ICA in CCF Patients Before and After Using Coils

Before using coils

After using coils

ICA status (1983-1992) (1993-1997) Total
Treatment (n=28) % Treatment (n=17) % Patients (n=45) %
Preserved DB (20) 71 DB (6)
DB & Coils (5) 88 35 78
Coils (4)
Occluded DB (8) 29 DB & Coils (2) 12 10 22

DB = Detachable balloons
ICA = internal carotid artery

A

Fig. 2. A. Preembolization angiography shows a carotid-cavernous fistula draining through the opthalmic vein, inferior petrosal si-

nus and cortical vein.

B, C. CCF was treated by a balloon placed by an ICA approach, and also treated by coils by a venous approach. Complete oblitera-

tion of fistula can be seen.
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A B
Fig. 3. A. Preembolization angiography shows a carotid-cavernous fistula draining through the superior ophthalmic vein and inferi-
or petrosal sinus.

B, C. CCF was treated by coils only, placed by a venous approach, after failure of the transarterial approach.

| Fig. 4. A. Using the balloon and coils,
CCF was treated. Small residual fistula
draining into the inferior petrosal sinus
can be seen. Spontaneous delayed oc-
clusion of the fistula occurred in this
patient.

B. Plain radiograph shows migration of
acoil to a pulmonary vessel in this pa-
tient (arrow).
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Endovascular Treatment of Direct Carotid Cavernous
Fistulas Using Detachable Balloon(s) and Coils*

Myeong Sub Lee, M.D.?, Dong Ik Kim, M.D., Myung Soon Kim, M.D.?,
Pyeong Ho Yoon, M.D., Hyun Sook Kim, M.D., Yoon Jun Whang, M.D.

'Department of Diagnostic Radiology, Yonsei University College of Medicine
*Department of Diagnostic Radiology, Yonsei University Wonju College of Medicine

Purpose : To evaluate the merits of this technique and to provide a standard for comparison with future treat-
ment alternatives.

Materials and Methods : We retrospectively reviewed the records of 52 patients with direct CCF treated at the
Yonsei Medical Center between 1983 and 1997 by transarterial or transvenous embolization using detachable
balloon(s) and/or coils.

Results : Among the 52 cases, 51 were traumatic in origin, while only one was the result of a ruptured a-
neurysm. The three most common presentations were chemosis, bruit, and pulsatile proptosis. Forty-five pa-
tients were successfully treated with detachable balloon(s) and/or coils and internal carotid blood flow was p-
reserved in 35. When coils were used (1993-7), the ICA preservation rate was higher than when they were not
used (1983-92). To confirm statistical significance, however, more studies are needed. Four patients who ini-
tially presented with incomplete occlusion showed spontaneous occlusion on follow up angiography. In two
patients, surgical ligation was performed because embolization failed and there was incomplete occlusion of
the fistula. We experienced complications such as transient 3rd and 6th cranial nerve palsy, migration of de-
flated balloons and coils to the lung, and loss of vision.

Conclusion : Transarterial and transvenous embolization with detachable balloon(s) and/or coils provides a
high rate of fistula obliteration with low morbidity. In particular, the use of coils led to an increased rate of ICA
preservation, thus and is considered as a good treatment modality for CCF obliteration.
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Carotid arteries, therapeutic blockade
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