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that was treated successfully with endovascular method after 
confirming bilateral collateral bloods flow through the both pos-
terior communicating arteries, the tolerance of the patient by 
balloon test occlusion (BTO) with induced hypotension and ac-
companied by neurophysiologic monitoring (NPM), transcra-
nial Doppler (TCD) and single photon emission computed to-
mography (SPECT).

CASE REPORT
 
An 18-year-old female suffered a headache for 2 weeks. Com-

puted tomography and magnetic resonance image revealed a 
fusiform aneurysm on the lower BA trunk. Digital subtraction 
angiography (DSA) revealed a 7.1×11.0 mm-sized fusiform an-
eurysm located just below the anterior inferior cerebellar artery 
(AICA) (Fig. 1). Right side posterior inferior cerebellar artery  
was not seen. Both posterior cerebral arteries (PCA) and superi-

INTRODUCTION
 
Fusiform aneurysms on the basilar artery (BA) trunk are rare17,24). 

The microsurgical management of these aneurysms is difficult 
because of their deep location, dense collection of vital cranial 
nerves, and perforating arteries to the brain stem9). The endo-
vascular approach is comparatively easy and comfortably com-
pares with surgical treatment. Thus, endovascular treatment is 
considered as first treatment option in these lesions. Selective 
occlusion of the aneurysmal sac with preservation of the parent 
artery is the treatment of choice8). But, some cases, particularly 
giant or fusiform aneurysms, are unsuitable for selective sac oc-
clusion2,6,15). Therefore, proximal occlusion of the parent vessel 
is an alternative treatment option. It is important to determine 
whether a patient can tolerate proximal occlusion without devel-
oping neurological deficits. 

We report a rare case of fusiform aneurysms in the BA trunk 

Fusiform Aneurysm on the Basilar Artery Trunk Treated 
with Intra-Aneurysmal Embolization with Parent Vessel 
Occlusion after Complete Preoperative Occlusion Test

Young-Jin Jung, M.D., Min-Soo Kim, M.D., Byung-Yon Choi, M.D., Chul-Hoon Chang, M.D.

Department of Neurosurgery, College of Medicine, Yeungnam University, Daegu, Korea

Fusiform aneurysms on the basilar artery (BA) trunk are rare. The microsurgical management of these aneurysms is difficult because of their deep lo-
cation, dense collection of vital cranial nerves, and perforating arteries to the brain stem. Endovascular treatment is relatively easier and safer com-
pared with microsurgical treatment. Selective occlusion of the aneurysmal sac with preservation of the parent artery is the endovascular treatment of 
choice. But, some cases, particularly giant or fusiform aneurysms, are unsuitable for selective sac occlusion. Therefore, endovascular coiling of the 
aneurysm with parent vessel occlusion is an alternative treatment option. In this situation, it is important to determine whether a patient can tolerate 
parent vessel occlusion without developing neurological deficits. We report a rare case of fusiform aneurysms in the BA trunk. An 18-year-old female 
suffered a headache for 2 weeks. Computed tomography and magnetic resonance image revealed a fusiform aneurysm of the lower basilar artery 
trunk. Digital subtraction angiography revealed a 7.1×11.0 mm-sized fusiform aneurysm located between vertebrovasilar junction and the anterior in-
ferior cerebellar arteries. We had good clinical result using endovascular coiling of unruptured fusiform aneurysm on the lower BA trunk with parent 
vessel occlusion after confirming the tolerance of the patient by balloon test occlusion with induced hypotension and accompanied by neurophysiolog-
ic monitoring, transcranial Doppler and single photon emission computed tomography. In this study, we discuss the importance of preoperative metic-
ulous studies for avoidance of delayed neurological deficit in the patient with fusiform aneurysm on lower basilar trunk.

Key Words : Cerebral aneurysm · Fusiform aneurysm · Balloon test occlusion · Provocative test · Embolization.

Case Report

• Received : June 22, 2012  • Revised : October 17, 2012  • Accepted : April 8, 2013
• Address for reprints : Chul-Hoon Chang, M.D.
 Department of Neurosurgery, Yeungnam University Medical Center, Yeungnam University School of Medicine, 170 Hyeonchung-ro, Nam-gu, Daegu 705-703, Korea 
 Tel : +82-53-620-3790, 3795,  Fax : +82-53-620-3770,  E-mail : cch0102@ynu.ac.kr
• This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)   
 which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

J Korean Neurosurg Soc 53 : 235-240, 2013

http://dx.doi.org/10.3340/jkns.2013.53.4.235

Copyright © 2013 The Korean Neurosurgical Society  

Print ISSN 2005-3711  On-line ISSN 1598-7876www.jkns.or.kr



236

J Korean Neurosurg Soc 53 | April 2013

performed under local anesthesia and accessible for neurologi-
cal examination. At the time of the BTO, the neurological status 
of the patient was continuously monitored by a trained neuro-
surgeon that assessed speech, motor strength, sensory extinc-
tion, and level of alertness (Fig. 2).

Bilateral femoral artery (FA) punctures were performed and 
guide catheter placed in both vertebral arteries (VA). Additional 
right FA puncture was performed for diagnostic cerebral angio-
gram. The patient was anticoagulated by the intravenous injec-
tion of 5000 IU heparin. Over-the-wire microballoon (Hyper-
from, Hyperglide; ev3, Irvine, CA, USA) was used for BTO and 
these balloons were located at VA just around the C2 vertebra 
foramen (Fig. 2). The balloon was then inflated. Complete bal-
loon occlusion of VA was verified by a proximal contrast injec-
tion. The BA and both AICAs were visible through the retro-
grade blood flow from the PComA, which were visualized by an 

angiographic injection in the both inter-
nal carotid artery (ICA).

Bilateral BTO of the each VA were 
performed over 20 min under a normo-
tensive state. Baseline blood pressure 
was 109/72 mm Hg (mean arterial 
blood pressure, 84.33 mm Hg). The pa-
tient tolerated 20 minutes under the 
normotensive state and hypotension was 
induced pharmacologically by the intra-
venous infusion of nicardipine (starting 
dose of 5 mg/hr with 2.5 mg/hr increase 
every 5 min if the blood pressure did not 
reach the target range). After the mean 
arterial pressure was reduced by 20% of 
baseline (92/56 mm Hg; mean arterial 
blood pressure, 68.0 mm Hg), hypoten-
sion was maintained for 20 minutes.

TCD
Before BTO, the patient underwent a 

complete TCD investigation. The pa-
tient-customized TCD headset was 
mounted. BTO was performed with con-
comitant monitoring of the blood veloci-
ty and direction of the blood flow in the 
middle cerebral artery (MCA) and P1 
segment of the PCA. 

SPECT
Baseline Tc-99m hexamethylpropyl-

enamineoxime (Tc-99m HMPAO) 
qualitative SPECT was performed one 
day prior to the BTO. Another SPECT 
after BTO also checked. Tc-99m HM-
PAO was injected intravenously ap-
proximately 10 min after the balloon 

or cerebellar arteries (SCA) filled normally. Both posterior com-
municating arteries (PComA) were patent and the diameter of 
both arteries was more than 1 mm in diameter (Fig. 1). For the 
proximal portion of the aneurysm forming a severe acute angle, 
flow diversion with multiple stent is difficult to enforce. Endo-
vascular coiling of aneurysm with occlusion of dysplastic par-
ent vessel is planned if the patient tolerate complete preopera-
tive occlusion test.

Preoperative tests

BTO
The location of aneurysm is just distal to vertebrobasilar junc-

tion and proximal to the origin of AICA, and it is somewhat re-
lated perforating artery injury to perform a BTO at basilar ar-
tery. We planned the BTO on both vertebral arteries. BTO was 

Fig. 1. A and B : Preoperative vertebral angiogram revealing fusiform aneurysm on the basialar ar-
tery trunk, located between the vertebrobasilar juction and anterior inferior cerebellar artery (arrow). 
C : Three dimensional angiogram reveals a 7.1×11.0 mm-sized fusiform aneurysm. D and E : Both 
internal carotid angiograms showed that both posterior communicating arteries were patent and 
the diameters exceeded 1 mm (arrowhead).

D

A

E
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Fig. 2. A : The patient-customized transcranial Doppler headset was mounted and continuous elec-
troencephalography monitoring was done throughout the procedure. B : Over-the-wire microballoons 
were used for balloon test occlusion and inflated in the both vertebral arteries just around the C2 ver-
tebra foramen (arrow). C : Views of left side internal carotid angiograms. The basilar artery (black ar-
rowhead) and both anterior inferior cerebellar arteries (white arrowhead) through the posterior com-
municating arteries are visualized by an angiographic injection in the left internal carotid artery.
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was inflated.

NPM
Baseline neurophysiologic monitor-

ing steps included electroencephalogra-
phy, somatosensory evoked potential, 
and brain stem auditory evoked poten-
tial. During the BTO, NPMs was close-
ly observed. 

Results of preoperative test

BTO 
DSA during BTO, the right ICA an-

giogram showed retrograde filling of the 
distal part of the BA, PCAs, SCAs and 
AICASs through the PComA (Fig. 2). 
The patient tolerated 20 minutes under 
the normotensive state and induced hy-
potensive state with no developing neu-
rological deficits.

TCD
Baseline mean blood flow velocity of 

MCA was 74 cm/s (Fig. 3). The velocity 
during BTO dropped immediately to 48 
cm/s upon balloon inflation, but re-
turned to the baseline value (72 cm/s) 
within several seconds without addition-
al treatment and was maintained during 
the BTO. After induced hypotension, it 
dropped to 65 cm/s; the patient tolerated 
in induced hypotensive condition. After 
deflation of the balloon, the velocity of 
the MCA recovered to the baseline value. 
The reduction of flow velocity was 2.7% 
under the normotensive state and 12.2% 
under induced hypotensive state.

SPECT
Baseline SPECT images did not show 

any focal perfusion reduction (Fig. 4). 
SPECT images obtained after BTO also 
did not showed hypoperfusion of the 
cerebral hemisphere and cerebellum 
compare to the baseline SPECT.

NPM
During the BTO, there is no NPMs 

change in this patient.

Coil embolization
Coil embolization was performed 

Fig. 3. A : Baseline mean blood flow velocity (MBFV) of middle cerebral artery (MCA) was 74 cm/s. 
B : The reduction in right MBFV of MCA (48 cm/s) and P1 reversal upon inflation of the balloon in 
both vertebral arteries. C : It immediately recovered at the baseline value (72 cm/s) without addi-
tional treatment. And it maintained during the balloon test occlusion. D : After induced hypotension 
the MBFV of the MCA slightly dropped (65 cm/s); the patient tolerated the drop during the test. E : 
Lastly, after deflation of the balloon it recovered to the baseline value (72 cm/s). The reduction of 
MBFV was 2.7% in the normotensive state and 12.2% in the induced hypotensive state.
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BTO/induced hypotension

After BTO
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17 : 46 : 48

17 : 46 : 59

18 : 13 : 44

18 : 36 : 15
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toms. After 6 months after treatment, 
the patient was doing well without any 
focal neurological deficits.

DISCUSSION
 
Fusiform aneurysms in the BA trunk 

are rare17,24) and their prognosis is gen-
erally bleak. Left untreated, progressive 
brain-stem compression or subarach-
noid hemorrhage may result, with sur-
vival as low as 20% after 2 years4,14). Un-
fortunately, the surgical treatment is 
very difficult because of the deep loca-
tion of the aneurysm, dense collection 
of vital cranial nerves, and perforating 
arteries to the brain stem9). However, 
the endovascular approach to this area 
is comparatively easy, so the first choice 
of treatment has changed over the last 
10 years7,23,25). Selective occlusion of the 
aneurysmal sac, with preservation of 
the parent artery, is the treatment of 
choice8). But, some cases, particularly 
giant or fusiform aneurysms, are un-
suitable for selective sac occlusion2,6,15). 
In these circumstances, proximal oc-
clusion of the parent vessel is an alter-
native treatment option. It is important 
to determine before the operation 
whether a patient can tolerate arterial 
occlusion without developing neuro-
logical deficits. Although there is no 
way to guarantee absence of complica-
tions after the occlusion of the parent 
vessel, various preoperative occlusion 
tests for the selection of patients who 
can tolerate the loss of the parent artery 
have been developed.

Angiographic finding 
Tolerance of the proximal arterial oc-

clusion depends on collateral flow to 
distal branches. The diameter of the PComA is an important 
predictor of success of basilar occlusion4,16,20). Steinberg et al.20) 
reported that a PComA diameter greater than 1 mm is signifi-
cantly related to tolerance of BA occlusion, and a favorable long-
term clinical outcome. But, in one study, 8% of patients with two 
large PComAs (both posterior communicating arteries exceed 1 
mm) experienced ischemic complications20). Pelz et al.16) report-
ed a trend in which patients with a large PComA will have a bet-
ter clinical outcome than patients without a large PComA, but 
the finding was not statistically significant. Also, retrograde fill-

with multiple coils in the usual way. Care was taken to preserve 
the both AICAs, which arose close to the distal aspect of the an-
eurysm. After coil embolization, a left side ICA angiogram (Fig. 
5) showed regrograde filling of the BA (arrow) and both AICAs 
(arrowhead) through the PComA. A right side VA angiogram 
showed complete obliteration of the aneurysm and no filling of 
the BA though the VA.

Postoperative status
The patient was discharged without any neurological symp-

A

B
Fig. 4. A : Baseline single photon emission computed tomography (SPECT) images do not show fo-
cal perfusion reduction. B : SPECT images obtained during balloon test occlusion also do not show 
any hypoperfusion lesion of the cerebral hemisphere and cerebellum compare to the baseline 
SPECT.
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evoked potential monitoring can be tested. The cortical responses 
are recorded and the timing and amplitude of the response indi-
cated cortical function21).

Neurological examination
The main criteria for success with BTO are clinical neurologi-

cal testing. In addition to simple neurological testing during 
BTO, a battery of standardized neuropsychological tests are giv-
en to test higher cortical functions12). 

CONCLUSION

We report a rare case of fusiform aneurysm on BA trunk treat-
ed with endovascular coiling of the aneurysm with parent ves-
sel occlusion after complete preoperative occlusion test. This 
method may provide an efficient and safe treatment modality. 
But, it can potentially lead to postoperative ischemic complica-
tions. Prior to the procedure, it requires meticulous evaluation 
of the aneurysm morphology and collateral pathway, multiple 
tests to predict hemodynamic state, and a provocation test to 
achieve a complete and safe result before the parent artery oc-
clusion.
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