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Coil Embolization for the Treatment of Ruptured
Dissecting Vertebral Aneurysms

Akira Kurata, Taketomo Ohmomo, Yoshio Miyasaka, Kiyotaka Fujii, Shinichi Kan, and Takao Kitahara

BACKGROUND AND PURPOSE: Proximal occlusion of the parent artery has been widely
used for treatment of vertebral dissecting ruptured aneurysms, but this does not always com-
pletely prevent rerupture. We retrospectively studied 24 consecutive patients for clinical char-
acteristics and/or for efficacy of occlusion with detachable coils at the site of dissection.

METHODS: During a 45-month period, 24 of 242 patients with aneurysms associated with
subarachnoid hemorrhage had dissecting vertebral aneurysmsidentified at angiography. Eigh-
teen of the 24 patients were treated with platinum coil occlusion at the affected site as early
as possible after diagnosis, two patients were treated conservatively, and four others were not
eligible for treatment owing to intractable elevation of intracerebral pressure and severebrain
stem dysfunction.

RESULTS: The rate of aneurysmal rupture in the posterior fossa was high, at 56 (23%) of
the 242 aneurysms, including 24 (10%) vertebral dissecting aneurysms. Subsequent rupture
occurred in 14 (58%) of the patients, all within 24 hours after thefirst attack and three during
transportation to the hospital. In all 18 patients, coil embolization at the affected site was
successful, with no complications. Radiologic findings showed complete occlusion of the dissec-
tion site and patency of the unaffected artery (mean follow-up, 9 months). Among the six
patients who did not undergo embolization, only one survived with a good outcome, the others
died of repeat hemorrhage.

CONCLUSION: A high rate of vertebral artery dissecting aneurysms may be expected in
patients with subarachnoid hemorrhage, especially in those with early repeat hemorrhage.
Detachable platinum coil embalization may be mor e effective than proximal occlusion for treat-
ment of ruptured vertebral dissecting aneurysms because of immediate cessation of blood flow
to the dissection site; however, in patients with bilateral dissectionsor hypoplastic contralateral
vertebral arteries, prior bypass surgery or stent placement to preserve the artery will be

needed.

The number of dissecting vertebral artery aneu-
rysms occurring with subarachnoid hemorrhage is
unknown (1), and evaluation of clinical character-
istics in large series has been limited (1, 2). We
therefore undertook a retrospective study of verte-
bral artery dissections occurring in a consecutive
population of patients with ruptured aneurysms at
our institution.
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Treatment of ruptured dissecting vertebral artery
aneurysms with proximal occlusion of the parent
artery by means of endovascular techniques or clip-
ping has been widely used, but these procedures
are not always completely effective in preventing
rerupture (3-8). In this context, we assessed the
comparatively long-term efficacy of endovascular
coil embolization at the dissection site in a consec-
utive series of patients treated at our institution.

M ethods

Patient Population

Between April 1996 and December 1999, 242 ruptured an-
eurysms were identified angiographically in our emergency
center. Ruptured aneurysms located in the posterior fossa ac-
counted for 56 (23%) of the cases, including 24 (10%) verte-
bral dissecting aneurysms. The latter were retrospectively in-
vestigated for clinical characteristics and, in 18, for efficacy of
treatment. The patients ranged in age from 35 to 71 years
(mean, 54 years), and the male:female ratio was 19:5 (Table
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TABLE 1: Clinical characteristics of patients with ruptured vertebral dissecting aneurysms

Episodes of
Hunt and Kosnik Pretreatment Time to Treatment
Case No. Age (y)/Sex Grade Rebleeding Location (day)
1 58/F 1] None R VA distal to PICA 4
2 55/M (AVAd 1 R VA distal to PICA 7
3 52/F \Y, None R VA distal to PICA 1
4 49/M \% 2 R VA 0
5 58/M I None R VA distal to PICA 15
6 52/F Il None R VA proximal to PICA 0
7 51/M 1" 1 L VA distal to PICA 0
8 50/M I None L VA dista to PICA 1
9 45/M | None L VA dista to PICA 0
10 48/M \A) 1 R VA proxima to PICA 0
11 49/M \A) 1 L VA dista to PICA 0
12 55/M \Y, 1 R VA distal to PICA 2
13 41/M \Y 1 Bilateral VA distal to PICA 2
14 50/M (AVAd 1 R VA including PICA 2
15 56/M | None L VA dista to PICA 0
16 61/M % 1 R VA distal to PICA 0
17 62/M I None R VA 1
18 50/M | None L VA dista to PICA 90
19 UM | None L VA distal to PICA
20 70/F \A) 4 R VA distal to PICA
21 35/M Vit 1 L VA including PICA
22 57/M \ 3 L VA proximal to PICA
23 62/F \% 3 L VA dista to PICA
24 50/M VvVt 5 L VA dista to PICA

Note—VA indicates vertebra artery; PICA, posterior inferior cerebellar artery.

T Pulmonary arrest on arrival.
* Cardiopulmonary arrest on arrival.

1). Preembolization neurologic function was evaluated using
the Hunt and Kosnik grading system, and outcome was as-
sessed with the Glasgow Outcome Scale (GOS). Eighteen pa-
tients (cases 1-18) were treated with platinum coils introduced
via an endovascular technique to occlude the affected sites as
early as possible after diagnosis. In five patients (cases 1, 3,
5, 15, and 18), whose aneurysms involved dominant vertebral
arteries, balloon test occlusion preceded embolization. Two pa-
tients (cases 19 and 20) with hypoplastic contralateral vertebral
arteries were followed conservatively and the other four (cases
21-24) were not eligible for treatment owing to intractable
elevation of intracerebral pressure and severe brain stem
dysfunction.

Aneurysm Location

In 12 patients, the right side was affected; in 11, the left
side; and in one (case 13), the aneurysms were located bilat-
erally (Table 2). Seventeen were located distal to the posterior
inferior cerebellar artery (PICA) origin. Only three aneurysms
(cases 6, 10, and 22) were proximal and two (cases 14 and 21)
included PICA involvement. In the other two (cases 4 and 17),
PICA involvement was not recognized. Dominant vertebral ar-
teries were affected in 12 patients (cases 1, 3, 5, 15, 16, and
18-24), and nondominant arteries in four (cases 4, 6, 14, and
17). In three patients (cases 15, 19, and 20), contralateral left
vertebral arteries were hypoplastic, ending in the PICA. One
patient (case 13) had bilateral involvement; in the other eight,
the affected and contraateral arteries were aimost the same
size.

Balloon Test Occlusion

In five cases involving dominant vertebral arteries, balloon
test occlusion preceded coil embolization. A 3F Silascon bal-

loon catheter (Kaneka Medics Co, Kanagawa) was introduced
into the vertebral artery via a 6F catheter. A 6F sheath was
also placed in the contralateral femoral artery. This was used
to introduce a 1.8F Balt Magic microcatheter (Marincrot Med-
ical Co, France) to infuse heparin continuously into the distal
end of the balloon through a 5.5F catheter. Occlusion of the
vertebral artery was verified fluoroscopically with stasis of the
contrast material injected through this latter catheter. A 20-
minute balloon test occlusion of the vertebral artery was car-
ried out at the level of the body of the fifth cervical vertebra.
During the 20-minute balloon test occlusion under EEG and
auditory brain stem response (ABR) monitoring, heparin was
infused continuously through the microcatheter and 6F and
5.5F catheters and sheaths to maintain approximately twice the
control level and prevent thrombosis.

Endovascular Surgery and Techniques

Anticoagulation was used in all 18 surgically treated pa-
tients. A control activated coagulation time (ACT) was deter-
mined via a 6F sheath placed in the femoral artery. All the
patients received a bolus injection of heparin (2000 U) from
the sheath immediately after the measurement of control ACT.
During endovascular surgery, heparin was infused continuous-
ly through a 2.5F FasTracker-18 two-marker microcatheter
(Boston Scientific Corp, Watertown, MA), a 6F Envoy catheter
(Cordis Endovascular Systems, Miami Lakes, FL), and the
sheath to maintain ACT at 1.5 to 2.0 times the control value
and prevent thrombosis (9).

Initially, a Transit soft-tip guidewire (Boston Scientific) was
manipulated with the tip curved 45° in line with the parent
artery. The guidewire was advanced slowly, preceding the mi-
crocatheter, to a position just proximal to the dissection site,
with care taken not to enter the pseudolumen of the dissection.
Thereafter, the curved guidewire was advanced slowly with a
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TABLE 2: Outcome of patients with ruptured vertebral dissecting
aneurysms treated with platinum coils at the affected site

Glasgow Results at Follow-up Clinical

Outcome Angiography (Time Follow-up
Case No. Scale since Treatment) Period
1 GR Complete (39 mo) 46 mo
2 GR Complete (19 mo) 37 mo
3 Died Complete (1 wk) 2 wk
4 VS Complete (2 mo) 28 mo
5 GR Complete (15 mo) 33 mo
6 GR Complete (30 mo) 30 mo
7 GR Complete (12 mo) 27 mo
8 GR Complete (1 mo) 24 mo
9 GR Complete (17 mo) 20 mo
10 MD Complete (1 mo) 14 mo
11 GR Complete (1 mo) 15 mo
12 GR Complete (13 mo) 13 mo
13 Died Complete (1 wk)* 2 wk
14 Died Incomplete (1 d) 1wk
15 GR Complete (1 mo) 5 mo
16 MD Complete (1 mo) 5 mo
17 GR Complete (1 mo) 3 mo
18 GR Complete (1 mo) 2 mo

Note—GR indicates good recovery; MD, moderate disability; SD,
severe disability; VS, vegetative survival.
* Treated left-sided dissection completely occluded.

rolling motion so as not to deviate from the true lumen. Ad-
vancement of the microcatheter was performed until just prox-
imal to the end of the dilated portion of the aneurysm. The
size of the first coil was selected to match as closely as pos-
sible the maximum diameter of the aneurysm and long enough
to introduce a fixed basket. Before detachment of the coils,
repeat angiography was performed at 10-minute intervals to
confirm fixation of the coils at the affected site. Since their
introduction in Japan in May 1998, Guglielmi electrically de-
tachable coils have been used instead of interlocking detach-
able coils because of their greater flexibility.

In al cases, endovascular coil embolization at the dissection
site was performed as soon as possible to prevent rerupture
(Table 1). In all but three cases, endovascular surgery was car-
ried out less than 4 days after onset of symptoms. The reason
for the delayed treatment in cases 2 and 18 was that the dis-
section was not revealed on the first angiographic study (day
0), and only became evident on day 7 in case 2 and after 3
months in case 18. In case 5, the first angiographic examina-
tion on day O showed a right vertebral artery dissecting an-
eurysm, but the contralateral left vertebral artery was not ap-
parent until follow-up angiography on day 8. Repeat imaging
on day 15 also showed persistent good blood flow so that
embolization of the right vertebral dissecting aneurysm could
be performed.

Follow-up angiography was performed 1 week and 1 month
after embolization. MR angiography was performed 3 months,
6 months, and 1 year after treatment, usually in our outpatient
clinic.

Results

Clinical Presentation and Rerupture

Nine patients presented with loss of conscious-
ness, athough eight of these were in a transient
coma and recovered in less than 1 hour. In only
one did loss of consciousness persist. Reports of
severe neck pain were frequent, occurring in 10
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patients (42%), of whom two aso had shoulder
pain and one had back pain. Numbness and weak-
ness of limbs occurred in three patients each.

A clear history of hypertension was present in
11 (48%) of 23 patients, but only three had diabetes
mellitus. Subsequent rupture occurred in 14 (58%)
of the 24 patients (cases 2, 4, 7, 10-14, 16, and
20-24), in all except one (case 14) within 24 hours
of the first attack. In eight (57%) of the patients
(cases 2, 10, 11, 16, 19, 20, 22, and 23), rupture
occurred within 9 hours of symptom onset; in three
(21%) (cases 11, 20, and 23), it occurred immedi-
ately on arrival or en route to the hospital. Eight
(57%) of the 14 patients with rerupture (cases 2,
10, 11, 13, 14, 19, 20, and 24) suffered cardiopul-
monary (cases 10, 14, 19, 20, and 24) or pulmo-
nary (cases 2, 11, and 13) arrest. All of the former
fortunately recovered on resuscitation. However, in
al 14 with rerupture, consciousness was disturbed:
from Hunt and Kosnik grade |11 to grade 111 (case
4), grade IV (cases 2, 14, and 16), or grade V (10
cases). As aresult of rerupture, four patients (cases
21-24) suffered a deterioration in their clinical con-
dition. All four had intractable elevation of intra-
cerebral pressure due to brain edema and severe
brain stem dysfunction and so did not undergo an-
eurysmal treatment. Without embolization, in all
but case 19, rerupture occurred one to five times
(average, three times) between days 1 and 13 (av-
erage, day 5) until death (Table 1).

Endovascular Surgery and Complications

In case 4, a saccular aneurysm of the left ver-
tebral artery was found, which was embolized be-
fore treatment of the right vertebral dissecting an-
eurysm. In case 13, involving the bilateral vertebral
arteries at angiography on day 0, remarkable dila-
tation of the left dissecting aneurysm was evident
in afollow-up angiogram on day 2, which was em-
bolized to prevent rebleeding. No complications
were experienced with the procedures for coil em-
bolization. However, in case 13, rebleeding could
not be prevented because of progression of the con-
tralateral dissection, and the patient became co-
matose as a result of brain stem infarction. In the
other 17 cases, rebleeding was not apparent (clin-
ical follow-up ranged from 1 week to 46 months;
mean, 20 months).

In case 14, with a dissection including the PICA,
coil embolization was performed successfully.
However, 1 day thereafter, infarction of the PICA
territory occurred. Angiography performed imme-
diately after the event showed patency of the PICA
and recanalization of the vertebral artery; the cause
of infarction could not be identified, although a
thromboembolic event or ischemia due to the dis-
section was suspected. In the other 17 patients, the
radiologic findings confirmed complete occlusion
of the dissection site and patency of the unaffected
artery (follow-up ranged from 1 week to 39
months; mean, 9 months).
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Fic 1. Case 2.

A, Right vertebral angiogram on day 1, anterolateral view, shows no abnormal

findings.

B, Follow-up right vertebral angiogram on day 7 shows a dissecting aneurysm

in the vertebral artery, distal to the PICA origin.

C, Right vertebral angiogram immediately after embolization of the dissection

site.
D, Follow-up MR angiogram 7 months after embolization.

Hunt and Kosnik Grade and GOS Scale

Seven patients had a Hunt and Kosnik grade of
| to Il1. All except one (case 19, with a hypoplastic
contralateral vertebral artery) were treated with coil
embolization, which resulted in good recovery.
Fortunately, in case 19, repeat angiography showed
no morphologic change, and the clinical course was
uneventful, so that discharge without neurologic
deficit was possible. One year and 10 months after
symptom onset, the patient was free of neurologic
symptoms with no change on angiograms or MR
images. Two patients had a Hunt and Kosnik grade
of 1V. One (case 2) made a good recovery, but the
other (case 19) had cerebellar and brain stem in-
farction due to ischemia of the PICA territory and
died. The remaining 11 had a grade of V. Six pa
tients were treated with coil embolization and two
achieved a good recovery. One other suffered mod-
erate disability, and the other three remained in a
vegetative state and died.

All five untreated patients with severe brain stem
dysfunction and uncontrollable intracerebral pres-
sure died between days 0 and 13 (mean, day 5) of
repeat hemorrhage, which occurred between one
and five times (average, three times).
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Representative Cases

Case 2.—A 55-year-old man had sudden onset
of a headache followed by numbness of the right
limbs, at which time he sought medical attention.
Six hours after the onset of symptoms, he became
comatose and experienced dyspnea during exami-
nation and was immediately transported to our
emergency center. Neurologic examination on ad-
mission revealed a Hunt and Kosnik grade of V,
and CT scans showed marked subarachnoid hem-
orrhage. An emergency four-vessel angiographic
study showed no abnormal findings (Fig 1A) al-
though a second, follow-up angiogram on day 7
showed aright vertebral artery dissecting aneurysm
distal to the PICA origin (Fig 1B). After successful
embolization (Fig 1C), the patient recovered grad-
ually and was discharged with no neurologic deficit
3 months after symptom onset. Follow-up angiog-
raphy 2 months after embolization showed com-
plete occlusion of the dissection site, which was
confirmed on follow-up MR angiograms 7 and 19
months after the treatment (Fig 1D).

Case 5.—A 58-year-old man presented with sud-
den onset of headache and vomiting followed by
persistent severe neck pain at the hospital. The se-
vere neck pain persisted, and a neurologic exami-
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nation showed a Hunt and Kosnik grade of 11. CT
scans revealed subarachnoid hemorrhage in the cer-
ebellopontine angle cistern, and right vertebral an-
giography on day O showed a vertebral artery dis-
secting aneurysm distal to the PICA origin (Fig
2A). The left vertebral artery could not be imaged
by subclavian artery angiography, and conservative
treatment was recommended. A second angiogram,
obtained on day 8, showed recanalization of the left
vertebral artery, with a mild stenotic origin. The
possibility of bilateral dissection remained, but a
third angiogram on day 15 showed persistence of
blood flow and normal morphology of the left ver-
tebral artery. Coil embolization for the right ver-
tebral artery dissecting aneurysm was therefore ad-
vocated. A preceding balloon test occlusion of the
right vertebral artery showed good retrograde blood
flow, with a mean arterial stump pressure of 100
mm Hg (postocclusion mean arterial pressure [100
mm Hg] / preocclusion mean arterial pressure ratio:
91%). Repeat angiography after coil detachment
showed no neurologic involvement at the dissection
site (Fig 2B). The patient’s clinical course after em-
bolization was uneventful and he was discharged
home with no neurologic deficit. Follow-up angi-
ography 1 month after treatment showed complete
occlusion of the dissection site (Fig 2C) and paten-
cy of the contralateral left vertebral artery (Fig 2D),
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Fic 2. Case 5.

A, Right vertebral artery angiogram, an-
terolateral view, shows a dissecting aneu-
rysm distal to the PICA origin.

B, Right vertebral angiogram, anterolat-
eral view, immediately after coil emboliza-
tion of the dissection site.

C, Left vertebral angiogram, anterolat-
eral view, shows an increase in diameter
relative to that before embolization.

D, Follow-up right vertebral angiogram,
anterolateral view, 1 month after emboli-
zation shows complete occlusion of the af-
fected site and preservation of the PICA.

confirmed by follow-up MR angiography 15
months after treatment.

Case 13.—A 41-year-old man became suddenly
comatose, but consciousness returned after 30 min-
utes while en route to our emergency center. CT on
admission showed subarachnoid hemorrhage locat-
ed ventral to the brain stem and the fourth ventricle.
Vertebral angiography revealed a bilateral vertebral
artery dissection (Fig 3A and B), which was treated
conservatively. However, apnea developed after 22
hours, and arepeat CT scan showed increased hem-
orrhage. A second angiogram on day 2 showed
marked dilatation of the left vertebral artery dis-
secting aneurysm (Fig 3C), prompting coil embo-
lization (Fig 3D). A follow-up angiogram on day
10 showed progressive dissection of the contralat-
eral right vertebral artery (Fig 3E), which resulted
in cerebellar and brain stem infarction. The patient
died 17 days after symptom onset.

Discussion
The exact rate of occurrence of dissecting ver-
tebral artery aneurysms with subarachnoid hemor-
rhage is unknown; however, this condition is clear-
ly not rare. Yamaura et a (1) reported that 24
(28%) of their 86 patients with vertebral or branch
artery aneurysms had dissecting aneurysms; 21 of
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Fic 3. Case 13.
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A-E, Initial right (A) and left (B) vertebral angiograms on day 0 show bilateral vertebral artery dissection. Angiograms on day 2 show
marked dilatation of the left vertebral artery dissecting aneurysm before (C) and after (D) coil embolization. Follow-up right vertebral

angiogram on day 10 (E) shows progressive dissection.

these patients presented with subarachnoid hemor-
rhage, and the other three with ischemia. In the
present series, which covered a period of more than
3 years, 20 (42%) of the 48 vertebrobasilar rup-
tured aneurysms treated were of the dissecting ver-
tebral artery type, constituting 10% of all cases de-
fined by angiography in this period. Halbach et a
(10) reported that two of their nine patients with
subarachnoid hemorrhage and vertebral artery dis-
secting aneurysms had severe cardiac disturbances.
In our series, cardiopulmonary or pulmonary arrest
was recoghized in eight (40%) of the 20 patients
with ruptured aneurysms, all of which were the re-
sult of early rerupture. Fortunately, however, resus-
citation could be done immediately, and recovery
thereby achieved. However, only those alive on ar-
rival were included and examined angiographically.
The frequency may be an underestimate, because
subarachnoid hemorrhage around the brain stem in-
duces cardiopulmonary dysfunction, resulting in
rapid death. Aoki et a (3) first reported two cases
of dissecting vertebral artery aneurysms in the
acute stage of rerupture. Mizutani et a (2), in a
large series of 42 cases of ruptured dissecting ver-

tebral artery aneurysms, described a high rate of
rebleeding (30 cases, or 71.4%), the majority with
subsequent rupture within 24 hours (17 cases, or
56.7%). A high mortality was associated with re-
rupture (46.7%) as compared with 8.3% without
rerupture. In this series, rerupture occurred in 13
(65%) of 20 patients, all except one within 24
hours. To prevent rerupture, definitive treatment
should be performed immediately after the
diagnosis.

Age, Sex, and Risk Factors

Rupture of vertebral artery dissecting aneurysms
frequently occurs in relatively young men (11-13)
who lack atherosclerotic factors (11), as compared
with conventional saccular aneurysms (14). There-
fore, the pathogenesis of most dissecting aneu-
rysms remains obscure (4). The reported mean age
of occurrence ranges from 35 (11) to 53 (12) years,
corresponding to ours. Male predominance of 60%
to 67% has been documented in the literature (1,
12), but in the present series it was even more re-
markable, at 75%. Hypertension is reportedly rare
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(19%) (11) or not usually present (29%) (1), but,
again, that differed in our series, with about half
the patients (11/23) having a verified history of
hypertension.

Clinical Symptoms

Transient coma with recovery within 1 to 24
hours is an important characterizing symptom of
vertebral artery dissecting aneurysms, having been
reported in 11 (26%) of 42 patients in one series
(2) and in seven (33%) of 21 patients in another
(1). Thisis in line with the rate of occurrence in
our series, in which eight (33%) of 24 patients ex-
perienced transient coma, all of whom recovered in
less than 1 hour.

Another important initial symptom appears to be
persistent severe neck pain, along with crania
nerve palsies, dysesthesia, and weakness of the
limbs. In a series by Yamaura et al (1), seven of
24 patients had crania nerve palsies; three each
involving the sixth and ninth through 10th nerves,
and the others involving the seventh nerve. In this
series, only palsies of the sixth nerve were ob-
served in four of the 24 patients, and al were re-
versible with complete recovery.

Aneurysm Location

We found no side dominance in this series, in
contrast to the right-sided dominance reported by
others (2, 12). Mizutani et a (2) found that in 19
(619%) of 31 cases involving one vertebral artery,
the aneurysm was located in the vertebral artery
distal to the PICA origin (post-PICA type); in sev-
en, the aneurysm was in the vertebral artery in-
volving the PICA origin (PICA-involved type); and
only in five (14%) was the aneurysm in the verte-
bral artery proximal to the PICA origin (pre-PICA
type), which was similar to our series, in which the
respective values were 78%, 8%, and 14%. As to
size dominance of the affected vertebral artery, the
few reports in the literature (2) describe findings
similar to ours. the dominant vertebral artery was
affected in eight cases, the same size artery in eight
cases, and the nondominant artery in three cases.

Radiologic Findings

As reported above, the initial angiogram may not
aways show a dissection, which leads to misdi-
agnosis if repeat angiography is not performed.
Nohjoh et a (15) also reported one case of a dis-
secting vertebral artery aneurysm that was not
demonstrated 1 day after subarachnoid hemorrhage
but that was revealed by a second angiographic
study performed 9 days later. These authors em-
phasized that this type of aneurysm should be sus-
pected when the cause of the subarachnoid hem-
orrhage is not clear on the first angiogram. We also
experienced such a case (patient 2). The finding of
significant morphologic change over several days

RUPTURED DISSECTING VERTEBRAL ANEURYSMS 17

strongly suggests the existence of a dissecting
aneurysm.

Treatment

Proximal occlusion of the parent vertebral artery
by use of an endovascular technique or clipping
may be useful for the treatment of dissecting an-
eurysms (4, 16-18). However, such treatment does
not always completely prevent rerupture, because
blood flow may persist from the contralateral ver-
tebral artery or the thyrocervica trunk (5, 14).
Some instances of growth (5) or rebleeding (3, 4,
6-8) after proximal occlusion of the parent artery
have been reported. When the dissection site is lo-
cated in the vertebral artery proximal to the PICA
division, proximal occlusion may be effective (19),
since retrograde blood flow from the contralateral
vertebral artery will supply the PICA beyond this
site. However, antegrade blood flow from the thy-
rocervical trunk may participate to preserve the
vertebral artery flow. Naka et al (6) reported re-
bleeding in such a situation. This is important,
since the mgjority of vertebral artery dissectionsare
of the post-PICA or PICA-involving type. Trapping
surgery may be more reliable to prevent rerupture;
however, this is invasive, and may precipitate the
Wallenberg syndrome (8) or catastrophic events
(2). Detachable platinum coil embolization at the
dissection site has been reported (10, 20), and this
may be more effective than proximal occlusion for
ruptured vertebral dissecting aneurysms because of
immediate cessation of the blood flow to the af-
fected site. Coil embolization is a noninvasive tech-
nique, as compared with trapping surgery, with the
further advantage of allowing prior occlusion
testing.

With regard to technical assessment during coil
placement, Graves et a (17) reported the utility of
temporary proximal flow arrest using a nondetach-
able balloon, which may reduce the risk of distal
emboli and preclude difficulties in deploying coils
in the arterial flow stream. On the other hand, Barr
et a (18) reported that adequate selection of the
first coil (33-50% larger diameter than the diameter
of the parent artery) with anticoagulation elimi-
nates the need for such flow-arrest techniques to
prevent distal emboli and inadvertent distal coil
migration.

In this series, in which no flow-arrest techniques
were used, embolic complications did not occur
with continuous heparinization maintaining twice
the control ACT during coil embolization. Before
the coils were detached, repeat angiography usually
was performed at 10-minute intervals to confirm
fixation of the coils at the affected site. The reason
we did not use flow-arrest techniques was to pre-
vent inadvertent distal coil migration, which may
occur when restarting blood flow just after deflating
the proximal balloon.

Mahmood et a (21) reported that perforators can
arise from vertebrobasilar arteries between approx-
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imately 14 mm proximal and 16 mm distal to the
union. Special attention is required when a dissec-
tion is near this site. Before detachment of the cail,
repeat neurologic and ABR examinations should be
performed to verify the actual affected site.

When a bilateral dissection or a hypoplastic con-
tralateral vertebral artery is encountered, preceding
bypass surgery or stent placement to preserve the
affected vertebral artery (22) will be needed before
proceeding with embolization of the dissection site
with detachable platinum coils.

Conclusion

A high rate of vertebral dissecting aneurysms
may be expected in patients with subarachnoid
hemorrhage, especialy in those with early repeat
hemorrhage. Detachable platinum coil emboliza-
tion may be more effective than proximal occlusion
for treatment of ruptured vertebral dissecting an-
eurysms because of immediate cessation of blood
flow to the dissection site; however, in patients with
bilateral dissections or hypoplastic contralateral
vertebral arteries, prior bypass surgery or stent
placement to preserve the artery will be needed.
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