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Giant serpentine aneurysm (GSA) with rare aortic and supra-aortic vascular anomaly 
is technically difficult to treat. Often such patients suffer without treatment. We have 
treated a patient by a different approach which is not regularly followed. This case has 
many developmental anomalies with complicated anatomy, and it is a challenge to the 
treating interventionist.
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Introduction
Giant serpentine aneurysms (GSAs) are rare; fusiform aneu-
rysms, were first documented by Segal and McLaurin in 1977 
as subcategories of giant aneurysms.1 A serpentine aneurysm 
has been defined as “a giant (greater than 2.5 cm in diameter), 
partially thrombosed aneurysm, with tortuous vascular chan-
nels that have a separate entrance and outflow pathway.”1 
GSAs lead to unusual arterial dilations, thereby extending the 
lumen longitudinally along the axis and curves of the original 
artery, while creating a serpiginous pathway with a distinct 
entrance and outflow tract.2,3 They can be categorized under 
large intracranial aneurysms, which have distinctive com-
puted tomographic (CT), magnetic resonance imaging (MRI), 
and angiographic features. These aneurysms can easily be 
mistaken for neoplasms, if unrecognized. They often present 
with progressive neurologic deficits, and CT and MR imaging 
studies often show their association with adjacent edema and 
mass effect.4 GSA can be confirmed through cerebral angiog-
raphy which can further facilitate the course of its treatment. 
We describe a case of GSA of right internal carotid artery (ICA) 
with unusual arch anatomy. As it is difficult to approach the 
aneurysm from either by femoral or brachial route we had to 
do a direct percutaneous carotid puncture.

Case Presentation
A 43-year-old nondiabetic, nonhypertensive woman, with 
no significant past medical history, came with complaints 
of severe headache, diminishing vision, and bulging of right 
eye ball (►Fig.  1). Clinical examination by an ophthalmol-
ogist showed right-sided ptosis, opthalmoplegia, diplopia, 
and proptosis. Her magnetic resonance imaging (MRI) brain 
scan with MR angiogram revealed a GSA in the right internal 
carotid artery (ICA; ►Figs. 2 and 3).

A digital subtraction angiogram (DSA) could not be com-
pleted due to difficulty in navigating the catheter into the 
right brachiocephalic artery. Hence, CT angiogram of the 
aorta, supra-aortic blood vessels, and cerebral arteries was 
done that revealed a retroesophageal aortic arch with absent 
left vertebral artery (VA) (►Fig. 4). CT angiogram also showed 
hypoplastic left common carotid artery (CCA) with agenesis 
of left ICA. There was also a giant serpentine right ICA aneu-
rysm that involved the petrous, cavernous, and supraclinoid 
ICA along with fenestration of the right VA. An additional arch 
aortogram further demonstrated an arch with left subclavian 
artery coming out as a major branch from the aorta and the 
right half of the aortic arch taking a steep round curve to con-
tinue as right innominate artery and a right CCA.
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Treatment Plan
The patient was taken for endovascular management for 
GSA of right ICA. We tried to reach the right CCA through 
right transfemoral arterial route and right brachial 
artery percutaneous route but were not successful. Fail-
ing to cannulate right CCA due to extreme tortuosity, we 
placed a 5-F head hunter catheter (Cook Medical; Indiana, 
United States) into the right vertebral artery to perform an 
angiogram. A direct percutaneous right carotid puncture 

Fig. 1  A 43-year-old female presenting with right acute ptosis, 
ophthalmoplegia.

Fig. 2  MRI imaging demonstrating a giant partially thrombosed aneurysm 
of right ICA. ICA, internal carotid artery; MRI, magnetic resonance imaging.

Fig. 3  MRA demonstrating a giant serpentine aneurysm involving 
the right petrous, cavernous, and supraclinoid ICA. ICA, internal 
carotid artery; MRA, magnetic resonance angiography.

Fig. 4  CT angiogram demonstrating, complex anatomy of the arotic 
arch and supra-aortic and intracranial blood vessels including giant 
serpentine right petrocavernous ICA aneurysm, circumflex retro-
esophageal right aortic arch, small left CCA with left ICA agenesis, 
vertebral artery fenestration with persistent trigeminal artery. CCA, 
common carotid artery; ICA, internal carotid artery.

was planned under conscious sedation for access into the 
GSA. Under ultrasound guidance, with Seldinger tech-
nique, a single carotid artery wall puncture was obtained. 
A 0.035-J tip short wire was advanced under fluoroscopic 
guidance. The puncture needle was removed and a 6-F 
short radial sheath (Cordis Inc., Florida, United States) was 
placed into the right CCA.

Angiogram of the right CCA was performed. Angiogram 
demonstrated the right GSA in the posterior communicating 
segment of the right ICA with very sluggish distal flow into 
the cerebral circulation (►Fig. 5A, 5B).

A balloon test occlusion was planned through the 
right CCA sheath to evaluate the cerebral circulation 
post–coil embolization of the GSA and the parent vessel. 
A 4 mm × 20 mm hyperglide balloon (Medtronic Inc., Min-
nesota, United States) was navigated into the right carotid 
sheath and placed into the right ICA (petrous course), prox-
imal to the aneurysm. The balloon was inflated and ICA 
was occluded, balloon occlusion test was done for 30 min-
utes under local anesthesia. No hypotension occurred 
during the procedure (►Fig. 6A). A thorough neurological 
examination was performed which showed no new neu-
rodeficits. Right vertebral artery angiogram from the right 
transbrachial catheter was performed. The angiogram 
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demonstrated a complete cerebral parenchymogram with 
no significant venous delay (►Fig.  6B). Angiogram from 
the right CCA sheath demonstrated occluded ICA with the 
balloon, opacification of right ICA through ophthalmic 
collaterals.

The right ICA balloon was deflated and removed; the 
GSA was cannulated with SL 10 microcatheter and Syn-
chro 0.014 wire (Stryker Neurovascular Inc., Michigan, 
United States). The GSA with the parent artery was embo-
lized by serially deploying detachable platinum coils 
(Stryker Neurovascular Inc.) till the aneurysm was com-
pletely excluded from the circulation with occlusion of 
the right ICA (►Fig.  7). Final angiogram demonstrated a 
well-compensated cerebral parenchymogram in all phases 
of the angiogram (►Fig.  8). Patient tolerated the proce-
dure well. She was treated in the intensive care and sub-
sequently in the ward. Patient was discharged 3 days after 
the procedure without any new neurodeficits. Antiplatelet 
drugs, Ecosprin 150 mg (enteric coated Aspirin; acetylsal-
icylic acid, Leverkusen, Germany) and Plavix 75 mg (clopi-
dogrel; Sanofi-aventis and Bristol-Myers Squibb, United 
States) were given for first 6 months and later patient is on 
only Ecosprin 150 mg daily.

Follow-up at 3 months shows improvement in headache, 
right opthalmoplegia, ptosis, and diplopia (►Fig.  9). Since 
the patient is under follow-up for the last 2 years without 
any symptoms or signs of recurrence, repeat angiogram was 
not done.

Discussion
Giant serpentine aneurysms are very rare and their etiology 
is still unclear, though some researchers have proposed that 
GSAs may arise due to repeated dissection with intramural 
thrombus formation.5 Patients with GSA often manifest signs 
of mass effect, and present intracranial mass rather than 
intracranial hemorrhage.4 The characteristic set of symp-
toms depend on the location of the aneurysm. Fifty per-
cent of GSAs occurring in the region of the middle cerebral 
artery (MCA) can contribute to the predominant presenting 
symptoms, such as headache, nausea and vomiting, hemi-
paresis, dysphasia/aphasia, and seizure. Other symptoms 
often described in the literature include visual disturbance, 
cranial nerve palsy, papilledema, mental deterioration or 
depression, dysesthesia, and vertigo.2,4 Findings from litera-
ture suggest that only approximately 28% of patients present 
with subarachnoid hemorrhage (SAH) along with the typical 
associated headache.3,6

GSAs form a subcategory of intracranial giant aneurysms 
and possess certain distinguishing anatomic and radiographic 
features. The vascular channels may be central or eccentric 

Fig. 5  (A) Lateral view digital subtraction angiogram of right poste-
rior-communicating artery showing the giant serpentine aneurysm. 
(B) AP view digital subtraction angiogram of the right posterior-com-
municating-artery giant serpentine aneurysm. AP, anteroposterior.

Fig. 6  (A) Balloon Inflated in the right ICA proximal to GSA. (B) Post–
balloon occlusion test angiogram. GSA, giant serpentine aneurysm; 
ICA, internal carotid artery.

Fig. 7  Coil embolization of the giant serpentine aneurysm with par-
ent artery occlusion.

Fig. 8  Postcoiling, final angiogram from the right vertebral artery 
demonstrating complete cerebral parenchymogram.
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within the aneurysm, with small branching channels that end 
blindly. Vascular flow is typically reported to be slow, which 
often reaches distal branches of the cerebral vasculature and 
eventually to vital or nonvital areas of the brain. Findings 
from literature describe these aneurysms as large globoid or 
pear-shaped masses with a 1.0- to 4.0-mm-thick fibrous wall 
that can possibly contain many small vessels similar to vasa 
vasorum.7,8 Their vascular channels do not appear to be resid-
ual lumina of the parent artery, but are typically observed to 
be intrathrombotic canals, which are not endothelialized and 
do not contain normal elastic lamina or media. The parent 
vessel is usually a branch of the middle or posterior cerebral 
artery, the distal vertebral artery at its junction with the bas-
ilar artery, or the supraclinoid internal carotid artery.4 In our 
case, the serpentine aneurysm involved the right internal 
carotid artery and supraclinoid segment in the right cavern-
ous and had an irregular channel which continued into nor-
mal distal branches. In addition to GSA, the retroesophageal 
aortic arch and supra-aortic vascular anomaly added to the 
complexity of our case.

GSAs usually present with seizures or progressive 
neurologic deficits as a result of increasing intracranial 
mass effect and adjacent edema. Evidence from literature 
reports similar progression of a small fusiform aneurysm 
of branch of the middle cerebral artery into a GSA over a 
period of 5 years, thereby suggesting that the latter may 
have its origin in fusiform aneurysms that grow larger with 
time and undergo thrombosis and organization.7 Surgically 
removed GSAs have a thick fibrous wall that surrounds old 
laminated clots for the purpose of recanalization. The wall 
of the aneurysm contains neovessels, deposits of hemo-
siderin, and calcifications.9 Moreover, formation of a GSA 

after carotid ligation for treatment of a giant aneurysm 
has also been previously observed.8 In addition, a recent 
hypothesis hints at a possibility of continual growth of a 
dolichoectatic aneurysm leading to the formation of a sup-
posed GSA. Our case here exhibits the growth of one such 
partially thrombosed dolichoectatic aneurysm to a serpig-
inous form.10 We may deduce that GSAs are not derived 
from saccular aneurysms, since they (1) do not originate 
from vessel bifurcations or vestigial vessels, (2) need an 
anatomic neck, and (3) have discrete entrance and exit 
sites in the vascular channel.

GSAs present characteristic radiologic findings. Plain-film 
radiographs can reveal pineal displacement caused by the 
mass, curvilinear calcification, and erosive change involving 
the skull base; while CT scans show an oval-shaped mass of 
mixed density. The nonenhanced scans present heteroge-
neous regions of increased attenuation indicating thrombus, 
and tubular regions of decreased attenuation indicating a 
patent vascular channel. When enhanced with the contrast, 
the serpiginous vascular channel is obvious.9,11 Although MR 
imaging findings of GSAs have not been comprehensively 
reported, they present a mass lesion with a heterogeneous 
signal representing various stages of degradation of hemo-
globin and flow void regions. The aneurysm is evidently 
separated from normal parenchyma, possibly making the 
vascular channel visible on phase-contrast MR angiography.4 
In our case, it was clearly visualized with very little clarity in 
few distal small branches.

Treatment of GSAs should be customized owing to their 
complex and varied hemodynamics and morphological fea-
tures. Before the advent of revascularization surgery in the 
neurosurgical field, surgical treatment of GSAs contributed to 
significant (as high as 33%) morbidity and mortality rates.12,13 
The primary objective of the treatment of GSAs should be 
to (1) arrest their growth, (2) eliminate the mass effect, and  
(3) eliminate the abnormal vascular channel. An efficient way 
to achieve these is through direct and permanent occlusion of 
the parent artery including the aneurysm. This is achievable 
with endovascular means, that is, selective catheterization of 
the parent artery and occlusion of the vessel with detachable 
balloons, N-butyl cyanoacrylate, or Guglielmi detachable 
coils.4,14 However, occlusion of the parent artery through 
these endovascular means should be performed after cau-
tious functional testing of the distal territory to assess any 
probable neurologic deficits that may follow.4

In our case, the retroesophageal aortic arch made it 
impossible to treat the GSA from the conventional, com-
mon femoral arterial route. Direct carotid puncture, brachial 
arterial access, agenesis of left ICA, and agenesis of VA posed 
technical challenge to treat the aneurysm. Fortunately, we 
could complete the procedure without any complication.

Conclusion
In conclusion, GSA is a fusiform, partially thrombosed 
aneurysm with tortuous vascular channels having separate 
outflow tracts to normal distal cerebral vessels. The CT, MR, 
or cerebral angiographic diagnostic modalities can provide 

Fig. 9  Three-month postprocedure showing complete cure of oph-
thalmoplegia and proptosis.
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critical information for the treatment of GSAs, such as endo-
vascular occlusion of the parent vessel. The objective behind 
treating GSAs should be to stop the growth of the aneurysm, 
eliminate the mass effect, and destroy the abnormal vascular 
channel. This can be efficiently achieved through direct and 
permanent occlusion of the parent artery at the origin of the 
aneurysm. In a rare situation, a direct carotid puncture could 
be attempted when all other options are closed.
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