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Abstract

A 52-year-old woman presented with a partially thrombosed giant aneurysm of the vertebral artery (VA)
manifesting as a 3-month history of left hemiparesis. She developed subarachnoid hemorrhage during
hospitalization and underwent emergency surgery for surgical proximal clipping and ventricular
drainage with decompressive suboccipital craniectomy. She underwent additional surgery for endovas-
cular coil embolization of the aneurysm and the affected distal VA on the 7th postoperative day.
Although she suffered transient lower cranial nerve pareses and respiratory failure, her neurological
condition improved gradually and she returned home with only slight ataxia and hoarseness 3 months
after surgery. Magnetic resonance imaging obtained 28 months postoperatively revealed a remarkable
decrease in the size of the aneurysm as well as reduction of the mass effect on the brainstem. Combined
proximal clipping and internal trapping can solve the problems associated with treatment of giant
aneurysms of VA by either direct surgery or endovascular surgery, and should be considered as a
therapeutic option for giant aneurysms of the VA.
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Introduction

Symptomatic giant cerebral aneurysms tend to have
extremely grave clinical presentations2–4) and are
candidates for aggressive neurosurgical treatment.
However, direct surgery for a giant aneurysm of the
vertebral artery (VA) remains challenging, because
of a number of factors, such as size and location of
the aneurysm, the presence of calcification or
atherosclerosis within the neck of the aneurysm, the
coexistence of intraaneurysmal thrombosis, and the
necessity for bypass surgery. Recently, endovascular
surgery has been used as an alternative form of
treatment for giant aneurysms, but high rates of in-
complete occlusion or recanalization of aneurysms
have been reported with only endosaccular emboli-

zation3,5,14) or proximal coiling of the parent artery.10)

Here we present a case of a partially thrombosed
giant VA aneurysm manifesting as a mass effect on
the brainstem followed by subarachnoid hemor-
rhage, which was treated successfully by combined
surgical proximal clipping and internal trapping of
the VA.

Case Report

A 52-year-old woman presented at our outpatient
department with a 3-month history of left hemipare-
sis. Her past history was unremarkable. Neurologi-
cal examination on admission revealed slight left
hemiparesis (manual muscle test 4/5) and truncal
ataxia. Magnetic resonance (MR) imaging on admis-
sion indicated a huge mass lesion, 44 mm in maxi-
mum diameter, in the posterior fossa compressing
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Fig. 1 Sagittal (left) and axial (right) T2-weighted
reverse magnetic resonance images ob-
tained on admission demonstrating a huge
mass lesion compressing the brainstem
posteriorly. This mass lesion was largely
thrombosed but incorporated flow void sig-
nals.

Fig. 2 A: Left vertebral angiogram demonstrating
a giant aneurysm located distal to the
posterior inferior cerebellar artery (PICA).
Much of the aneurysm was not visualized
due to intraaneurysmal thrombosis. B:
Left vertebral angiogram during balloon test
occlusion (BTO) under neurological moni-
toring and auditory brainstem response
recording showing the balloon (arrowhead)
inflated at the distal site of the PICA. C:
Right vertebral angiogram obtained during
the BTO showing retrograde filling of the
aneurysm through the distal side of the ver-
tebral artery, and the inflated balloon (ar-
rowhead) in the left vertebral artery.

Fig. 3 A: Fluid-attenuated inversion recovery mag-
netic resonance (MR) image obtained imme-
diately after deterioration demonstrating
subarachnoid hemorrhage localized in the
cerebellomedullary cistern. B: T2-weighted
MR image obtained about 28 months after
endovascular surgery showing a remarkable
decrease in the size of the aneurysm as well
as reduction of the mass effect on the brain-
stem.
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the brainstem posteriorly. Both T1- and T2-weighted
MR imaging showed the mass lesion as mixed inten-
sity with an internal flow void, suggestive of a par-
tially thrombosed aneurysm. T2-weighted reverse
MR imaging clearly demonstrated the contents of
the aneurysm, and the relationship between the
aneurysm and the adjacent neural structures (Fig.
1). Diagnostic cerebral angiography demonstrated a
giant aneurysm of the left VA located distal to the
posterior inferior cerebellar artery (PICA) (Fig. 2A)
as well as two small aneurysms of the basilar artery.

Balloon test occlusion (BTO) with neurological
monitoring and auditory brainstem response record-
ing was performed for 20 minutes with the patient
conscious. The BTO was tolerated if the balloon was
preferably positioned distal to the PICA, but right
vertebral angiography obtained during inflation of
the balloon showed weak retrograde filling of the
aneurysm via the VA union (Fig. 2B, C).

Direct surgery including trapping of the aneurysm
and aneurysmectomy was scheduled under a diag-
nosis of partially thrombosed giant aneurysm of the
left VA. However, 5 days prior to surgery, the
patient suffered sudden onset of severe headache
followed by consciousness disturbance (Japan Coma
Scale II-10, Glasgow Coma Scale 14) and deteriora-
tion of the preexisting left hemiparesis (manual mus-
cle test 2/5). Fluid-attenuated inversion recovery MR
imaging obtained immediately after the onset of
these symptoms demonstrated subarachnoid hemor-
rhage localized in the cerebellomedullary cistern
(Fig. 3A) associated with hydrocephalus. Accord-
ingly, the patient underwent emergency surgery for
proximal clipping of the left VA just distal to the
PICA through a lateral suboccipital retrosigmoid ap-
proach and ventricular drainage via the posterior
horn. Decompressive suboccipital craniectomy was
also performed, because the posterior fossa was
found to be tense and tight intraoperatively even
after ventricular drainage. Five days later, the
patient underwent tracheostomy as she had devel-
oped lower cranial nerve pareses and respiratory
failure after the onset of subarachnoid hemorrhage.
On the 7th day, the patient underwent second sur-
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Fig. 4 Follow-up right vertebral angiogram ob-
tained 6 weeks after surgery demonstrating
complete obliteration of the aneurysm and
the left distal vertebral artery. The small
basilar artery aneurysms remained untreat-
ed.
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gery under general anesthesia for internal trapping
of the VA including intraaneurysmal coil emboliza-
tion via the contralateral VA. The aneurysm and the
left distal VA were successfully obliterated using
Guglielmi detachable coils (Boston Scientific Corpo-
ration, Fremont, Calif., U.S.A.).

Postoperatively, the patient's neurological condi-
tion improved gradually, despite transient deteriora-
tion of the lower cranial nerve pareses and respirato-
ry failure that required tracheal cannulation and
pressure support ventilation for several weeks. Ap-
proximately 3 months after the endovascular sur-
gery, she still had slight ataxia and hoarseness but
was discharged home, walking unaided, with the
tracheostomy closed. Follow-up angiography ob-
tained 6 weeks after the endovascular surgery
demonstrated persistent complete obliteration of the
aneurysm and the left distal VA (Fig. 4). MR imaging
obtained about 28 months postoperatively revealed a
remarkable decrease in the size of the aneurysm and
reduction of mass effect on the brainstem (Fig. 3B).

Discussion

Cure of giant aneurysm can be achieved by complete
obliteration of the aneurysm from the intracranial
circulation and by mass reduction if any mass effect
is present. Therefore, aneurysm neck clipping or
trapping of the parent artery, ideally combined with
aneurysmectomy, is the optimal treatment for par-
tially thrombosed giant aneurysms.1,9,12,17) However,
direct surgery is generally difficult and is associated
with high surgical morbidity and mortality rates.
Nine of 24 patients treated by direct surgery attempt-

ing primarily neck clipping and excision of the
aneurysms suffered morbidity or mortality.13) Mor-
bidity and mortality rates were 14% and 4%, respec-
tively, in a series of 80 surgical cases of giant
aneurysms.16) Poor outcomes in 5% with a mortality
rate of 15% occurred in another surgical series of 40
patients with giant aneurysms.6) Such surgical
results reported by expert neurosurgeons are not
satisfactory, with various numbers of patients with
poor outcomes, although most patients had favora-
ble outcomes. Therefore, some neurosurgeons have
tried to perform endovascular surgery rather than
direct surgery to treat giant aneurysms.

Endovascular surgery has recently been used as a
therapeutic alternative for giant VA aneurysms,10,15)

but its efficacy remains uncertain. Treatment of a
partially thrombosed aneurysm by endosaccular coil
embolization resulted in a high rate of recanaliza-
tion of the aneurysm at follow-up angiography due
to either thrombus resolution or coil migration into
the thrombus.14) Thus, endovascular coil emboliza-
tion of the parent artery, i.e., internal trapping, ap-
pears to be preferable for some giant aneurysms if
the trapping can be tolerated.15) However, a partially
thrombosed giant VA aneurysm continued to en-
large even after complete internal trapping of the
VA had been angiographically confirmed. Intraoper-
atively, markedly developed vasa vasorum was
found on the proximal VA and aneurysm neck as
well as retarded blood flow by coils in the occluded
VA, suggesting that the vasa vasorum may be in-
volved in the persistent enlargement of partially
thrombosed aneurysms of the VA.7)

The exact mechanism of the persistent growth of
thrombosed aneurysms is not fully understood, but
histopathological examinations suggested that an
increase in the number and size of the capillary
channels in the thrombus within the aneurysm,
associated with repeated hemorrhage into the
thrombus or new thrombus formation, may be in-
volved in the growth of the aneurysm.11,12) The pres-
sure in these vascular channels that receive blood in-
flow directly from the parent artery is considered
high enough to cause a separation of the old or-
ganized thrombus from the aneurysm wall.12) Con-
sidering these histopathological evidences, treat-
ment of partially thrombosed giant aneurysms by
only endovascular surgery such as proximal coiling
or internal trapping may be incomplete to control
the pressure in the lumen of the VA and to restrain
the aneurysm from growing.

In the present case, we had initially planned direct
surgery but emergent proximal clipping was per-
formed as a primary treatment, because we consid-
ered that surgical trapping would be too difficult
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and invasive after subarachnoid hemorrhage had oc-
curred, when increased intracranial pressure and
acute brain swelling were expected. Proximal clip-
ping was also favorable in that ventricular drainage
for hydrocephalus and decompressive craniotomy
can be done at once. Consequently, proximal clip-
ping of the VA followed by internal trapping includ-
ing coil embolization of the aneurysm and distal site
of the VA were accomplished, which resulted in
reduction in size as well as angiographically com-
plete obliteration of the aneurysm. A similar case of
a partially thrombosed aneurysm of VA was treated
successfully by internal trapping 2 years after surgi-
cal proximal clipping of the parent VA, with grad-
ually decreased mass effect and size of the
aneurysm, as seen in our case.8) This combined use
of proximal clipping and internal trapping for par-
tially thrombosed giant aneurysms of VA appears to
have some advantages. First, the vasa vasorum run-
ning around the proximal VA as well as anterograde
flow to the aneurysm from the VA can be obliterat-
ed, although the possibility of recanalization or en-
largement of the aneurysm through the vasa vaso-
rum around the distal VA to the aneurysm cannot be
completely eliminated. Second, the procedure is less
invasive than direct surgery. Therefore, we consider
that this combined method should be considered as
a therapeutic option for patients with giant
aneurysms of VA who are poor candidates for surgi-
cal neck clipping or surgical trapping, as the
problems presented by direct surgery or endovascu-
lar surgery can be avoided.
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