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Background and Importance

Isolated spinal artery aneurysms are a rare cause of intra-
cranial subarachnoid hemorrhage (SAH).1,2 Spinal artery
aneurysms are usually associated with arteriovenous mal-
formations (AVMs), arteriovenous (AV) fistulas, coarctation
of the aorta, bilateral vertebral artery occlusion, or moya-
moya disease.1,3–5 Ruptured spinal artery aneurysms have
been treated conservatively or with surgical clipping when
amenable.6,7 Endovascular treatment is rare due to
technical difficulty and risk of cord infarction.1 Anterior
spinal artery (ASA) aneurysms located at the craniocervical
junction are even more rare and present a technical chal-
lenge for surgical treatment. The anterior craniocervical
junction can be approached through a transoral, transcer-
vical, or endonasal approach.8–10 We present the first
case of a ruptured ASA aneurysm in the cervical spine

treated through an endoscopic endonasal transodontoid
approach.

Clinical Presentation

History and Examination
A 49-year-old female with a history of hypertension pre-
sented with sudden-onset severe headache and nausea.
Upon admission, she was a Hunt and Hess 3 and her Glasgow
Coma Scale scorewas 13with no focal neurological deficits. A
computed tomography (CT) scan revealed mild hydrocepha-
lus, intraventricular hemorrhage (IVH), and SAH in the
premedullary cistern and she was classified as Fisher Grade
4 (►Fig. 1). Soon after, her mental status declined requiring
intubation and an external ventricular drain was placed.
Initial digital subtraction angiogram (DSA) revealed no in-
tracranial cerebral aneurysms. Shewas eventually extubated
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Abstract Isolated spinal artery aneurysms are a rare cause of intracranial subarachnoid hemor-
rhage (SAH). A 49-year-old female presented with severe headache. Initial imaging
showed SAH and intraventricular hemorrhage (IVH), but no clear source of bleeding
was identified. One week into being observed in the intensive care unit, she reported
another severe headache. Computed tomography head showed more SAH and IVH.
A second angiogram revealed a ruptured small anterior spinal artery (ASA) aneurysm at
the craniocervical junction. She underwent a C1–2 fusion followed by an endoscopic
endonasal transodontoid approach and wrapping of the ASA aneurysm. At 2 years’
follow-up, there was no sign of aneurysm growth or rerupture. This is the first reported
case of an endoscopic endonasal transodontoid approach to an aneurysm.
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and observed in the intensive care unit (ICU). Seven days
after her initial presentation she reported a severe headache.
CTwith angiogram showednew IVH in the fourth ventricle as
well as posterior circulation vasospasm. A follow-up DSA
revealed a small (1�1�1.3mm) aneurysm arising from the
proximal ASA as well as angiographic vasospasm (►Fig. 2).
Due to her symptoms and rerupture of the aneurysm,

surgical intervention was proposed. A decision was made
to first undergo C1 to C2 posterior instrumented fusion and
then undergo an anterior endonasal transodontoid approach
to the ASA aneurysm.

Operative Technique
The patient was positioned supine and general endotracheal
anesthesia was induced. The head placed in a Mayfield
fixation device with pins and the head slightly tilted to the
left. Stryker image guidance (Kalamazoo, Michigan, United
States) was used. A 0-degree endoscope (Karl Stortz,
Germany) was used and a nasoseptal flap (NSF) was raised
from the right nasoseptal mucosa and reflected superiorly, a
reverse flap was raised on the left side then reflected to the
right side and held down with 4–0 chromic suture. The
posterior nasal septum was removed from the sphenoid
rostrum and a wide sphenoidotomy was performed. The
fossa of Rosenmuller was directly visualized with the eusta-
chian tubes laterally and soft palate caudally. The nasopha-
ryngeal fascia was peeled down from the sphenoid floor
down to the inferior clivus, then over toward the anterior
arch of C1. A flap was created in the nasopharynx to expose
the paraspinal muscles. After dissecting off the fascia and
reflecting the paraspinal muscles laterally, the C1 anterior
arch was visualized and drilled down until the odontoid
process was seen. The odontoid process was then drilled
down with a high-speed diamond burr to the C2 vertebral
body. The inferior aspect of the C1 anterior arch was left
behind so that the pharyngobasilar fascia could bebuttressed
and secured inferiorly. The tectorial membranewas removed
using a Tru-Cut and 2mm Kerrison rongeurs. The dura was
then visualized and was translucent enough that the ASA
aneurysm could be seen through it.

Fig. 1 Computed tomography (CT) head demonstrating acute intraventricular hemorrhage involving the anterior horns of the lateral ventricles
as well as the third and fourth ventricles. Almost all basal cisterns are effaced.

Fig. 2 Angiography demonstrates a 1.3-mm diameter aneurysm
arising from the anterior spinal artery at the C1 level (black arrow).
There is mild-moderate vasospasm of the posterior circulation related
to the patient’s prior subarachnoid hemorrhage. There is no other
supply to the anterior spinal artery from the more proximal right
vertebral artery or from the left vertebral artery.
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After confirming with Doppler, the dura was opened and
reflected inferiorly. The ASA aneurysm was identified along
the inferior aspect of the C1 arch. The arachnoid was opened
around the aneurysm. The aneurysm was too small to be
clipped. The decision was made to wrap the aneurysm with
wisps of cotton. The cotton was then secured using a fibrin
sealant (Tisseel).

Reconstructionwas done in amultilayer fashion. The dura
was repaired with a collagen dural substitute (DuraGen)
placed intradurally followedbyan extradural DuraGen onlay.
An abdominal fat graft was harvested and packed into the
skull base defect. The pharyngobasilar fascia was then
reflected up over the fat graft and sutured superiorly using
4–0 vicryl. The fascia and surrounding mucosa were cauter-
ized to create a raw surface. The NSF was then laid over the
raw surface of the clivus and pharyngobasilar fascia. Surgicel
was laid down followed by Tisseel. The entire construct was
then buttressed with Nasopore followed by a nasal Foley
balloon. The patient tolerated the procedure well and was
extubated.

Postoperative Course
The patient was extubated and discharged home a fewweeks
later. Follow-up magnetic resonance imaging showed no
growth of aneurysm or rehemorrhage (►Fig. 3). At 2 years
postrupture the patient was clinically doing well without
neurological deficit.

Discussion

Pathogenesis
Spinal artery aneurysms are rare due to the small caliber
of the vessel and they are usually not affected by athero-
sclerosis.11 In comparison to intracranial aneurysms, they
tend to occur along the course of an artery, rather than
branch points.5,12 Cases have reported spinal artery

aneurysms caused by infectious or inflammatory diseases
such as pseudoxanthoma elasticum, fibromuscular dyspla-
sia, Behcet’s disease, systemic candidiosis, and rheumatoid
arthritis, which weaken the vascular wall.13 Hemodynamic
stress related to AVMs, coarctation of the aorta, and in one
case bilateral vertebral artery occlusion have also caused
spinal artery aneurysms.2 Typically, spinal artery aneur-
ysms are actually pseudoaneurysms and rupture due to
dissection.5,14,15

High cervical and thoracolumbar levels are the most
common sites of isolated spinal artery aneurysms.12 Cervical
spinal artery aneurysms tend to present with neck pain, 6th
nerve palsies, loss of consciousness, hemiparesis, or quadri-
plegia, whereas thoracolumbar level aneurysm ruptures
present with sudden back pain and lower extremity motor
or sensory deficit.12

ASA Aneurysm Treatment
Thefirst descriptions of a ruptured ASA aneurysm in the high
cervical cord were described in the early 1980s. Yonas et al
described an anomalous ASA in a 42-year-old woman who
presented with headache and SAH and was treated with
external ventricular drainage but reruptured and died.16

Vincent described a 30-year-old woman who also presented
with headache, then had focal neurologic deficits related to
vasospasm and underwent successful clipping.17 The surgi-
cal approachwas not described but thiswas thefirst report of
successful surgical treatment. Soon after, Moore et al de-
scribed a partially blind clipping of a C1 level ASA aneurysm
through a posterior approachwith transection of the dentate
ligament and fluoroscopic localization to place the clip.18

Many cases of SAH secondary to spinal artery aneurysms
are managed conservatively. Gutierrez Romero et al de-
scribed a case where a 37-year-old female presented with
headaches and posterior fossa SAH from a ruptured T3
radiculomedullary branch aneurysm that was feeding the
ASA which spontaneously resolved at follow-up.1 Karakama
et al also presented a case of an ASA aneurysm at the C1 level
managed conservatively due to concern that the blood flow
to the parent artery would be disturbed in any treatment
attempt. Follow-up angiography at the 108th day showed no
aneurysm.12 The delayed approach to treatment appears
reasonable in stable patients. Aneurysms also related to an
underlying vasculitis or noninflammatory vasculopathy are
more likely to self-resolve with treatment of the underlying
condition.19

The first case of a ruptured spinal artery aneurysm
embolizedwith Onyxwas just recently described in a patient
with ruptured thoracic ASA fusiform aneurysm who pre-
sentedwith paraplegia. Due to the patients already complete
spinal cord injury the parent vessel was deconstructed and
the aneurysm occluded to prevent a higher cervical injury.14

Overall, endovascular treatment options are limited due to
the small caliber of vessels and risk of reflux of embolization
material or coils into the parent artery.

In our case, while our patient was being managed conser-
vatively with observation in the ICU and an external ventricu-
lar drain for hydrocephalus and IVH, she experienced a second

Fig. 3 Postoperative T1 magnetic resonance imaging (MRI) showing
postoperative corridor and fat graft.
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rupture of her aneurysm. This prompted surgical treatment.
Surgery has been described in the literature through various
approaches. Posterior spinal artery aneurysms, though more
rare, are more easily treated surgically due to their position
anddirect accesswith laminectomy.13Massandet alpresented
four cases of isolated thoraco-lumbar spinal artery aneurysms
all successfully treated surgically.20 Chen et al also described
lateral spinal artery aneurysms in the cervical spine, one
treated endovascularly with coils and was complicated by
posterior inferior cerebellar artery stroke and the other
through a suboccipital craniotomy.21

More recent cases describe clipping via a lateral subocci-
pital approach.22,23 Mansour et al described a case involving
an ASA aneurysm related to an AV fistula utilized a novel
fluorescence image-guided system and an endoscope to help
clip the aneurysm.3 This highlights the difficulty in being
able to directly observe the medial side of an ASA aneurysm
through standard approaches.

Endoscopic Endonasal Transodontoid Approach
The endoscope has revolutionized the field of skull base
surgery. The first case of an endoscopic endonasal approach
and odontoid resection was described by Kassam et al for a
patient with rheumatoid arthritis and cervicomedullary
junction compression.24 The morbidities of transoral ap-
proach caused by palatal splitting, tongue retraction, and
an oropharyngeal incision are avoided with endoscopic
endonasal approach.8,24

The endoscopic endonasal approach can provide direct
access for surgical treatment of rare and properly selected
intracranial aneurysms.25 Kassam et al described an endo-
nasal approach to the craniocervical junction to clip and
resect partially thrombosed vertebral artery aneurysm.26 In
our case, we had direct access to the C1 arch and odontoid,
which lied directly in front of the aneurysm.

The risk of cerebrospinal fluid (CSF) leak has been greatly
minimized with the use of NSFs in expanded endonasal
approaches.27 In addition to this our buttress with fat graft
and Tisseel proved adequate to prevent CSF leak.

Aneurysm Wrapping
Wrapping aneurysms deemed unclippable is safe and pro-
tects against aneurysmal growth or SAH.28 The most com-
mon wrapping agents are cotton and muslin, followed by
muscle, gauze, and oxidized cellulose variously combined
with ethyl cyanoacrylate, Histoacryl, and adhesives (fibrin
glue and Biobond).29

Deshmukh et al reviewed the largest series of unclippable
wrapped intracranial aneurysms.28 The most common
variant of unclippable aneurysms were small aneurysms
without an adequate reconstructable neck, similar to spinal
artery aneurysms. In their series, 61 aneurysms were
wrapped with cotton with a mean follow-up of 44 months
and no change in aneurysm size or configuration was seen.

In the spine, Vishteh et al described the successful muslin
wrapping of a fusiform aneurysm of the intradural portion of
the artery of Adamkiewicz.30Withwrapping, there is a small
risk of ischemic complications and granuloma formation.29

In our case, the size of the aneurysm and the lack of a 90-
degree clip applier for our endoscope made this aneurysm
unclippable. Wrapping conferred the most benefit versus
leaving the aneurysm untreated or performing a dangerous
clip maneuver.

Conclusion

Spinal artery aneurysms are rare but should be considered in
cases of intracranial SAH when no other source is found. The
endoscopic endonasal transodontoid route provides an ef-
fective corridor to the craniocervical junction and ventral
spinal cord. In this case the rare pathology of a ruptured ASA
aneurysm was able to be treated effectively through this
anterior approach. Cotton wrapping with fibrin sealant was
enough to protect against aneurysm growth or rerupture
with 2 years of follow-up.

Endoscopic endonasal approaches for aneurysm repair
are an effective option for aneurysms that are difficult to
access via standard open approaches and cannot be fully
treated endovascularly. The ASA aneurysm located at the
craniocervical junction provided a unique opportunity for
this approach to be utilized.
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