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on an angiogram or discovered at autopsy. The
most frequent type of anastomosis is the persis-
tent trigeminal artery. The PPTA and PPTA
variant are frequently associated with intracra-
nial aneurysms (in 14 and 24% of cases, respec-
tively) 12.

Treatments include surgical reconstruction,
prophylactic extracranial-intracranial bypass,
internal carotid artery ligation, and PPTA clip-
ping 16,10,13,2,6,5,15. We describe herein a PPTA
broad-necked aneurysm treated successfully by
Matrix detachable coils occlusion and assisted
by a Neuroform intracranial stent 9,3.

Case Report

A 28-year-old woman presented with a two-
year history of intermittent right migraine. The
patient had no history of head trauma, no his-
tory of paroxysmal severe headache or coma.
Magnetic resonance angiography (figure 1A)
and cerebral angiography (figure 1B) demon-
strated that the right-sided PPTA arose from
the posterior bend of the distal horizontal seg-
ment of the intracavernous carotid artery, and
then joined the basilar artery. The aneurysm
originated from the root of the right-sided PP-
TA, the maximum diameter of the lesion was

Summary

We report a patient with a wide-necked aneu-
rysm arising at the bifurcation of the right inter-
nal carotid artery and the persistent primitive
trigeminal artery (PPTA) treated successfully by
Matrix detachable coil occlusion and assisted by
a Neuroform intracranial stent. First, a Neuro-
form self-expanding intracranial stent was deliv-
ered via a 5-F Guider Softtip XP and placed as
desired, then the aneurysm dome was embolized
with two Matrix detachable coils through the in-
terstices of the stent. The aneurysm was 80% oc-
cluded angiographically and the parent artery
was patent. DSA imaging six months after the
procedure showed the aneurysm to be obliterat-
ed at angiography and the neck tissue thickness
of the aneurysm to be increased, but the parent
artery diameter was not impacted. We describe
the case in detail and discuss our preliminary ex-
perience of using the Neuroform stent and Ma-
trix detachable coils for the treatment of a PPTA
wide-necked aneurysm.

Introduction

Persistent primitive carotid-basilar artery ana-
stomoses are uncommon, and are usually seen
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3.2 mm and the neck was 4 mm wide-necked
unruptured aneurysm. We explained to the pa-
tient and her family the need for treatment, the
various methods of treatment and the risks as-
sociated with each method. The patient elected
endovascular embolization with coils. As it was
a wide-necked unruptured aneurysm, em-
bolization using only detachable coils was con-
sidered dangerous and technically difficult, so
we decided to treat it with Neuroform stent-

supported coil embolization. The patient was
pretreated with 650 mg aspirin and 75 mg clopi-
dogrel (Plavix; Bristol-Myers Squibb/Sanofi
Pharmaceuticals, New York, NY) for three days.
All procedures were performed while the pa-
tient was under general anesthesia with elec-
trocardiographic monitoring. First, we placed a
Neuroform self-expanding intracranial stent
(Boston Scientific/Smart, San Leandro, CA. 4.5
mm 20 mm) in the desired position. The stent

Figure 1 A) Magnetic resonance angiography revealing a
saccular aneurysm arising from the posterior bend of the
distal horizontal segment of the ICA. B) Angiogram (lateral
view) of the right internal carotid showing a wide-necked
saccular aneurysm originating from the root of right-sided
PPTA.

Figure 2 A) Angiogram (lateral view) of the right internal carotid showing the aneurysm treated with Neuroform stent-sup-
ported Matrix coil embolization, partial aneurysm occlusion was achieved. B) Angiogram (anteroposterior view) of the right
internal carotid showing partial aneurysm occlusion.
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length was chosen to provide at least a 5 mm
landing zone on either side of the aneurysm
neck 9. Then the microcatheter was manipulated
into the aneurysm through the stent interstices
for coil embolization over a 200 cm Synchro
0.014 in microwire. After that, two Matrix de-
tachable coils (Boston Scientific/Target, Fre-
mont, CA. 3 mm 6 cm-3D, 2 mm 6 cm-2D) were
embolized into the aneurysm (figure 3A).
Right common ICA angiography immediately
after embolization showed the aneurysm was
embolized about 80% angiographically, the right
ICA was patent, and the PPTA was well visual-
ized (figure 2).

Then selective left vertebral angiography,
while, the right cervical carotid artery was com-
pressed over, well displayed the PPTA (figure
3B). During and after the procedure, the pa-
tient showed no adverse reaction. The patient
was maintained on aspirin and clopidogrel for
three weeks, followed by aspirin alone, which is
continued indefinitely.

Follow-up right common ICA angiography
performed six months after treatment showed
the aneurysm to be obliterated at angiography
and the neck tissue thickness of the aneurysm
to be increased, however, the parent artery di-
ameters were not impacted (figure 4), and the
stent was well visualized in a good position
(figure 5A). In particular, the radiolucent tissue
gap between the flowing contrast media in the
parent artery and the coil mass in the aneurysm
(angiographic evidence of neointima) was no
injection of contrast medium to be filled (figure
4C), connective tissue formation was well
demonstrated. Then with selective left verte-
bral angiography, while, the right cervical ca-
rotid artery was compressed, the PPTA was vi-
sualized (figure 5B) The patient’s right mi-
graine disappeared completely, and no other
complications were observed.

Discussion

Anatomically, persistent primitive carotid-
basilar artery anastomoses are uncommon, In
the 3 to 5 mm human embryo, prominent arteri-
al anastomosis, in the form of the trigeminal, ot-
ic, hypoglossal, and proatlantal arteries, joins the
dorsal aorta (the future internal carotid artery in
its cranial portion) to the bilateral longitudinal
neural arteries (the future basilar artery).

The trigeminal artery is the largest of these
arteries, this vessel, which originates from the

cavernous internal carotid artery, runs along
the trigeminal nerve, enters the posterior fossa
through Meckel’s cave or the isolated dural
foramen, and directly supplies the cerebellum,
usually being obliterated by the 11.5 to 14 mm
embryonic stage. The trigeminal artery is the
most common of the primitive carotid-basilar
anastomoses that persist into adulthood, with
an incidence of 0.1 to 1.0%, it is usually consid-
ered the persistent primitive trigeminal artery
(PPTA) 12. The PPTA and PPTA variant are fre-

Figure 3 A) X-ray (lateral view) of the skull showing the po-
sition of the Neuroform stent and Matrix coils. B) Left ver-
tebral angiography (lateral view), while the right cervical
carotid artery was compressed over, showing the PPTA and
the PCA.
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quently associated with intracranial aneurysms
(in 14 and 24% of cases, respectively) or as a
cause of facial pain 16.

Ahmad I et Al 1 reported a case of a PPTA
aneurysm treated with a prophylactic extracra-
nial-intracranial bypass, internal carotid artery
ligation, and PPTA clipping. Endovascular
treatment has now attained an important place
in the therapeutic arsenal for treating intracra-
nial aneurysms. In this case, we discuss the ide-
al treatment of the PPTA broad-necked aneu-
rysm by new interventional products. A com-
mon feature of broad-necked aneurysms is the
difficulty of therapeutic management, which of-
ten requires a combination of techniques 3,17,4.
The “Remodeling Technique” is often used and
proved very useful in the treatment of broad-
necked aneurysms.

During the procedure, the aneurysm was
catheterized with a microcatheter and then a
temporary balloon was placed as desired and
inflated to cover the neck of the aneurysm. Af-
ter that, permanent coil occlusion was under-
taken with platinum coils and at the end of the
procedure the balloon was deflated and occlu-
sion of the aneurysm completed. In spite of
this, endosaccular occlusion of wide-necked
aneurysms with coils was considered dangerous
and technically difficult.

Wide-necked intracranial aneurysms with se-
verely tortuous parent artery could not be treat-
ed effectively with traditional endovascular
techniques (e.g., coil embolization with or with-
out balloon assistance). Now the “Remodeling
Technique” has improved, instead of using a
temporary balloon, permanent Neuroform self-
expanding intracranial stents are used in the en-
dosaccular occlusion of broad-necked aneu-
rysms.

The Neuroform microstent - a flexible, self-
expandable, microcatheter-delivered, nitinol
stent designed for the treatment of cerebral
aneurysms - was recently approved for use in

Figure 4 A) Angiogram (lateral view) of the right internal
carotid artery at six months follow-up showing the aneu-
rysm fully occluded and without parent artery stenosis. B)
Angiogram (anteroposterior view) of the right internal ca-
rotid artery at six months follow-up. C) Angiogram (lateral
view, no digital subtraction) of the right internal carotid
artery at six months follow-up showing the radiolucent tis-
sue gap between the flowing contrast media in the parent
artery and the coil mass in the aneurysm.
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patients 9,3,14,7. The Neuroform stent is a useful
device for the treatment of patients with aneu-
rysms that may not otherwise be amenable to
endovascular therapy. The Neuroform stent is a
very easy and safe intracranial stent for em-
bolization of broad-necked intracranial aneu-
rysm. Even within the most tortuous segments
of the cerebral vasculature, the stent can be de-
ployed accurately and clinically significant com-
plications are uncommon 3,14,7.

Application of intracranial stents to support
the coil embolization of cerebral aneurysms of-
fers significant technical and theoretical advan-
tages. Until recently, however, no dedicated in-
tracranial stents were available, and only stents
designed for use in the coronary arteries were
of an appropriate size for deployment in the
cerebral vasculature. Correspondingly, the fea-
sibility of intracranial stenting had been signifi-
cantly limited by the physical characteristics of
the available balloon-mounted coronary stents.
The inflexibility of these stents frequently pre-
cluded safe negotiation through the tortuous
cerebral vasculature to a targeted landing zone 3,7.
Matrix coils consist of thin platinum coils cov-
ered with a bioabsorbable, polymeric material
(polyglycolic acid/lactide) and attached to a
stainless steel delivery wire. It can accelerate of
thrombogenesis and connective tissue forma-
tion in endovascular aneurysm repair. Acceler-

ation of intra-aneurysmal clot organization and
fibrosis may be a solution to prevent aneurysm
recanalization after endovascular treatment 11,8.
This aneurysm was 80% occluded angiogarphi-
cally during the procedure, the aneurysm was
not densely packed using Matrix coils. Howev-
er, six months later, the Matrix-embolized
aneurysm exhibits complete covering of the
neck with a thick radiolucent tissue. Murayama
Y. et Al 11 reported an experimental study on
swine: three and six months after treatment by
Matrix coils, the aneurysm specimens exhibited
fibrous tissue covering the neck of the aneu-
rysms. No excessive tissue reaction at the neck
was observed with Matrix-treated aneurysms.
These observations were confirmed by mi-
croscopy.

The swine model variables of increased thick-
ness of tissue at aneurysm neck, increased clot
organization at two weeks, and decreased size
of aneurysm at three months have not yet been
validated as predictors of decreased rate of
aneurysm recurrence in humans.

In this case, follow-up right common ICA an-
giography performed six months after treat-
ment, showed the lumen and neck of the aneu-
rysm to be filled by coils and connective tissue,
the PPTA perisisted as before. Although a
good angiographic result was achieved, longer-
term angiographic follow-up is necessary.

Figure 5 A) Left vertebral angiography (lateral view, no digital subtraction) at six months follow-up showing the position of
the Neuroform stent and Matrix coils. B) Left vertebral angiography (lateral view) at six months follow-up, while the right
cervical carotid artery was compressed over, showing the PPTA and the PCA.
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