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[ 4 Case Report

Rupture of Persistent Primitive Trigeminal Artery-basilar Artery Aneurysm
Managed with Stent-assisted Coiling

Abstract

Persistent primitive trigeminal artery (PPTA), a fetal carotid-basilar anastomosis, is the most common
embryological vascular remnant persisting into adult age. However, reported cases associated with
cerebral aneurysms are rare. A 33-year-old female presented with an extremely rare PPTA-basilar
artery (PPTA-BA) aneurysm manifesting as subarachnoid hemorrhage. Computed tomography
revealed subarachnoid bleeding in the prepontine cistern, and cerebral angiography disclosed a
PPTA-BA aneurysm. The aneurysm was managed with stent-assisted coiling technique to achieve
complete obliteration. The patient was discharged without neurological deficits 2 weeks later. At
6 months follow-up, the patient is doing well and has returned to her previous daily activities.
PPTA-BA aneurysms usually present with cranial nerve palsy and sometimes with carotid-cavernous
fistulae if they rupture. Their deep seating favors interventional management as a first option and
this case illustrates the efficacy and safety of endovascular treatment. This case adds to the evidence
that endovascular techniques are a safe and effective tool in managing aneurysms of the primitive
trigeminal artery. Even in cases where the anastomosis itself is not preserved, the patient can be
managed satisfactorily, provided that the patency of the basilar and the carotid artery are kept, like

in our patient.
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Introduction

Persistent primitive trigeminal
artery (PPTA), a fetal -carotid-basilar
anastomosis, is the most common

embryological vascular remnant persisting
until the adult age. However, reported cases
associated with cerebral aneurysms (CAs)
are rare. To our knowledge, only five
previous cases of ruptured aneurysms as a
cause of subarachnoid hemorrhage (SAH)
have been described. Two of them were
operated,!” and the other three were
embolized.P!

In this case report, we describe a
patient presenting with a ruptured CA
of PPTA-basilar artery (PPTA-BA). The
aneurysm was successfully managed by
embolization, and the patient eventually
recovered from cognitive impairment
caused by the hemorrhage. At 6 months
follow-up, the patient is doing well and has
returned to her previous daily activities.

Due to their rarity, PPTA aneurysms might
be unnoticed if not systematically searched
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for and their wvariations and clinical
implications are important to be considered
when they are found.>*) The coexistence
of unilateral or even bilateral!“'l PPTA
and CA has already been reported.
However, the PPTA has often been an
incidental finding,'>"3 and cases of SAH
due to ruptured aneurysms and a successful
treatment have only recently been reported.
Some of them were operated,'” and the
proportion of cases managed endovascularly
have been increasing.[>>!4

Case Report

A right-handed 33-year-old female without
any previous relevant medical history
presented with sudden headache and loss of
consciousness while performing household
tasks with no Valsalva maneuvers.

On her arrival, she was still drowsy,
and neuroradiological ~workup  (brain
computed tomography and magnetic
resonance imaging) disclosed a Fisher
IIT diffuse SAH. An emergent diagnostic
digital subtraction angiography confirmed
the presence of a laterobasilar artery
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aneurysm arising at the middle third of the vessel at the
site of connection with a primitive trigeminal artery (PTA).
According to the classification designed by Kai et al.
this would be a PPTA-BA anecurysm that is to say an
aneurysm arising at the junction of the BA with the
PPTA. Somnolence was attributed to acute hydrocephalus,
and a transient ventriculostomy was placed, with partial
recovery of consciousness. Due to the complexity of the
lesion and reluctance from relatives to open neurosurgical
management, an endovascular approach was decided.

A stent-assisted coiling strategy was decided, and a stent
placement in the basilar trunk for aneurysm closure
was uneventful. In addition, permanent occlusion of the
anastomosis was also performed. A week later, chronic
hydrocephalus developed, a ventriculoperitoneal shunt was
placed, and the patient was discharged another 7 days later.
After 6 months of follow-up, she is totally asymptomatic
and has returned to her everyday activities.

Endovascular procedure

Under general anesthesia, after a catheter was placed
in the right carotid artery (both vertebral arteries were
narrow and were very spastic after the placement of a
6 F guiding catheter), a diagnostic angiogram showed a
saccular laterobasilar aneurysm [Figure la and b]. It arose
precisely at the site of junction of the basilar trunk with
the PPTA.

After intravenous antiplatelet treatment with tirofiban
elsewhere described,!! a self-expanding 3.0 mm x 20 mm
Neuroform3 Stent (Boston Scientific/Stryker, Fremont,
California, USA) was placed in the basilar trunk as a
scaffold for stent-assisted coiling. An Excelsior SL-10
Microcatheter ~ (Boston  Scientific/Stryker,  Fremont,
California, USA) was placed into the sac through the stent
mesh and allowed coiling with 3 GDC coils (3 mm x 8 cm
GDC-360 and 2 mm x 6 cm Ultra-soft) (Boston Scientific/
Stryker, Fremont, California, USA).

Postoperative course

Before her discharge, a follow-up angiogram [Figure 2a
and b] confirmed the results of the postprocedural control.

Figure 1: (a and b) Cerebral angiogram showing a saccular laterobasilar
aneurysm, it arose precisely at the site of junction of the basilar trunk with
the persistent primitive trigeminal artery

She gradually recovered her neurological functions and
was discharged 2 weeks after the initial episode. A double
antiplatelet regimen was instaured with clopidogrel and
aspirin at usual doses (75 and 100 mg qd, respectively).
For the next 3 years, she has regularly attended her medical
controls, and the 6-month and 2-year angiograms both
corroborate the occlusion of the aneurysm, the patency of
the basilar trunk, and the absence of intimal hyperplasia.'®’

Discussion

The primitive trigeminal intersegmental artery is the most
frequent of the persistent fetal anastomoses!'” between
the carotid and vertebrobasilar circulations.'®”! The
trigeminal, otic, hypoglossal, and proatlantal are named
for their relationship with the trigeminal ganglion,
otic vesicle, hypoglossal nerve, and dorsal aorta,
respectively.?)  The connection to the carotid artery
is usually just proximal to the cavernous sinus or just
proximal to the meningohypophyseal trunk and to the
BA between the superior cerebellar and anterior inferior
cerebellar arteries.?!) The PPTA runs through the cavernous
sinus, posteromedial to the ophthalmic branch of the
trigeminal nerve, or lateral to the dorsum sellae, crossing it,
and binds to the basilar trunk.?!) The occurrence of PPTA
has been seen in 0.06%—-0.6% of the cases.*>*”! Table 1
lists the cases of PPTA and variant aneurysms, with clinical
remarks.

In a recent paper, Weon et al. analyzed magnetic resonance
angiograms of 7329 patients and found a prevalence of
24 patients with PPTA. Nine aneurysms in seven patients
were found in this subgroup, yielding an incidence of
29% of aneurysms in patients with PPTA,”® which
suggests that aneurysms are much more common than
previously reported by Cloft et al.,’®¥ who described an
incidence of 3%. This might suggest that these vascular
lesions are present more often than causal in PPTA.P®
The PPTA has also been seen concomitantly with such
diverse nonvascular disorders as pituitary adenoma,™!
hemifacial spasm, cranial nerve paresis,*® and trigeminal
neuralgia;™% its occurrence in vascular abnormalities such
as Moyamoya disease,*!! arteriovenous malformations,*!

aneurysm and the patency of the basilar trunk
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Table 1: Cases of persistent trigeminal artery variant aneurysm

Case  Author Year Age Sex Side

AN side

AN type Remarks

number (reference) (years)

1 Matsuda et @l 1979 32 Female Right  P-com,ICA-PTAV Undocumented Hemorrhage, AVM, multiple AN

2 Watanabe er al.’* 1988 67 Female Right ICA-PTAV Fusiform Hemorrhage, multiple AN

3 Nioka et al.*3 1993 52 Female Left ICA-PTAV Saccular Hemorrhage, multiple AN

4 Hayashi et al®Y 1994 47  Female Right ICA-PTAV Saccular Hemorrhage

5 Hanabusa et a/.®! 2000 71 Female Left PTAV Saccular Hemorrhage, two segments of the
left PTAV

6 Nishio et al.% 2001 69 Female Right ICA-PTAV Saccular Diplopia

7 Shin et al.% 2005 40 Male Right ICA-PTAV AN dilatation Hemorrhage, CCF

8 Yang et al.*" 2010 48 Male Right PTAV Fusiform Hemorrhage, hypoplastic AICA, VA

9 Yamamoto et al.3% 2011 82  Female Bilateral MCAm PTAV Saccular and fusiform Hemorrhage, multiple AN

10 Aguiar et al B 2011 53  Female - BA-PTAV Saccular Hemorrhage

11 Current case 2013 33 Female - BA-PTAV Saccular Hemorrhage, somnolence

Actualized from.’” P-com — Posterior communicating artery; ICA — Internal carotid artery; PTAV — Persistent trigeminal artery variant;
BA — Basilar artery; MCA — Middle cerebral artery; AVM — Cerebral arteriovenous malformation; AN — Aneurysm; CCF — Carotid cavernous

fistula; AICA — Anterior inferior cerebellar artery; VA — Vertebral artery

carotid-cavernous fistula,*? or alterations of the internal
carotid artery (ICA)* has also been reported. As we have
said, the association of PPTA with intracranial aneurysms
has recently be found to be relatively high, up to 29%
of the patients with PTA.”® When rupturing, either they
cause a carotid-cavernous fistula,?**! or they bleed into the
subarachnoid space.l'*!Y Ruptured aneurysms with SAH
have been operated™!¥! or embolized.?>'1 Our case is the
fourth after those mentioned to have been successfully
managed endovascularly. Moreover, Ladner ef al. have
reported a successful embolization of an aneurysm of the
PTA causing a trigeminal neuralgia.[*]

Most aneurysms associated with the PTA are located at the
bifurcation of the carotid artery and the PTA,["*"! whereas
aneurysms arising at the PPTA trunk rare and those from
PTA-BA junction are even less frequent. In a series of
39 cases described by Kwon et al.,***] the aneurysm was
located at the bifurcation of the cavernous segment of the
ICA and PTA in 17 cases, at the trunk of the PTA in ten,
and at the junction of the ICA with the BA in five. In the
remaining seven cases, the location of aneurysms was not
described in detail.

The rupture of a CA associated with a PPTA, symptoms
are either due to compression of the outer wall of the
cavernous sinus with deficit of the III, 1V, V, or VI cranial
nerves. On the other side, the clinical presentation may be
a typical acute SAH.

We presented a rare case of SAH associated with basilar
aneurysms and PTA. The endovascular management of
basilar aneurysms associated with persistent trigeminal
artery can be managed successfully by endovascular
methods. However, most of them were diagnosed because
of compressive symptoms of the oculomotor nerves, due
to their compression in the outer wall of the cavernous
sinus. Including this presented case, only four cases of

ruptured aneurysms have been reported. Two of them were
uneventfully managed with open surgery,"? and the third
was embolized.?'¥ Our case is particular in that we have
shown that endovascular technique is not only effective in
occluding the aneurysm but is also safe in case of occlusion
of the carotid-basilar anastomosis, in the rarest location of
the lesion.*!

Conclusion

This case adds to the evidence that endovascular techniques
are a safe and effective tool in managing aneurysms of
the PTA. Even in cases where the anastomosis itself is
not preserved, the patient can be managed satisfactorily,
provided that the patency of the basilar and the carotid
artery is kept, like in our patient.
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