online © ML Comm
WWW.jKNS.Or.Kr http://dx.doi.org/10.3340/jkns 2014.56.3.278

Print ISSN 2005-3711 On-line ISSN 1598-7876

J Korean Neurosurg Soc 56 (3) : 278-280, 2014

Case Report

Copyright © 2014 The Korean Neurosurgical Society

Trigeminal Neuralgia Caused by Persistent Primitive

Trigeminal Artery
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A 66-year-old man presented with typical trigeminal neuralgia (TN). Magnetic resonance angiography (MRA) revealed a primitive trigeminal artery
(PTA) that came into contact with the trigeminal nerve. Based on MRA, we performed microvascular decompression (MVD). In the operational field,
we confirmed the PTA location and performed MVD successfully. Postoperatively, the patient’s pain subsided without any complications.
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INTRODUCTION

Trigeminal neuralgia (TN), a neuropathic pain syndrome, is
defined by the International Association for the Study of Pain as
“a sudden and usually unilateral severe brief stabbing recurrent
pain in the distribution of one or more branches of the fifth cra-
nial nerve™. Vascular compression and resultant injury to the
trigeminal nerve at its root entry zone (REZ) are the proposed
mechanisms of TN”. The vessel that most often causes TN is the
superior cerebellar artery (SCA), other known offending vessels
include the anterior inferior cerebellar artery (AICA) and the
vertebrobasilar trunk and vein. Case reports have also rarely
described TN caused by a primitive trigeminal artery (PTA)***”.
We introduce a case of TN caused by PTA that was successfully
treated with surgery.

CASE REPORT

A 66-year-old male presented to our hospital with a 9-year
history of typical left trigeminal neuralgia symptoms that grad-
ually became refractory to medical treatment. Magnetic reso-
nance angiography (MRA) revealed a PTA arising from the pos-
tero-lateral aspect of the posterior genu of the cavernous segment
of the left internal carotid artery. The PTA coursed postero-lat-
erally and inferiorly around the dorsum sellae. In its lateral
course, it came into contact with the left trigeminal nerve (Fig. 1).

A three-dimensional time-of-flight MRA showed a PTA coursing
around the trigeminal nerve (Fig. 2).

The patient underwent microvascular decompression via the
left retrosigmoid approach. After 25x45-mm craniectomy, the
dura was opened in a Y shape. Then, with adequate drainage of
cerebrospinal fluid and gentle retraction of the cerebellum, we
observed the trigeminal nerve and vessel, which were com-
pressed into the caudomedial part of the nerve. In the operational
field, we confirmed that the vessel came into contact with the tri-
geminal nerve with a loop in the posterolateral direction (Fig. 3).
The field was consistent with the MRA imaging. We transposed
the PTA laterally away from the nerve, and decompressed the
nerve by interposing Teflon between the vessel and the nerve.
The operation was completed without any complications. Post-
operatively, the patient’s pain disappeared completely without
sequelae. After receiving medication for 1 year, the patient re-
mained pain-free without medication thereafter.

DISCUSSION

A persistent PTA is an uncommon vessel with a reported in-
cidence of 0.03-2.2% in the literature'”. Cases of PTA-induced
TN are even rarer. During embryonic intracranial vascular de-
velopment, four main temporal anastomoses arise between the
carotid and vertebral-basilar systems'”. The trigeminal artery is
the largest of the fetal carotid-basilar anastomotic arteries, and
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it persists for the longest embryonic pe-
riod®”. The artery usually involutes after
the development of the posterior com-
municating arteryw). The exact causes of
the persistence of this primitive vessel
into adulthood are not completely clear”.
The PTA of adulthood courses through
the cavernous sinus and emanates from
the posterior wall of the cavernous sinus,
following either a para- or intrasellar
course*®”. The PTA reaches the posteri-
or cranial fossa in two ways : by 1) pen-
etrating the sella turcica, running in its
own groove, and perforating the dura
mater near the clivus in about half of
cases; or by 2) running extradurally af-
ter leaving the cavernous sinus and traveling between the sensory
trigeminal root and the lateral side of the sella in a groove of the
posterior clinoid process in the other half. In our case, we visual-
ized the PTA coursing postero-laterally and inferiorly around the
dorsum sellae. Furthermore, we were able to identify the cause of
the patient’s TN by the PTA’s proximity to the trigeminal nerve.

Several reported cases of PTA-induced TN utilized cerebral
angiography for verification of the PTA**”. In our case, we in-
tended to implement cerebral angiography for PTA identifica-
tion; however, we used MRA only. MRA can fully confirm the
vessel that induces TN, so patients who need surgical treatment
may undergo an operation without being exposed to the risks
of cerebral angiography. Cerebral angiography has the advan-
tage of accurately displaying the vessels, but it cannot show the
relationship of the vessels to the nerve structures. Preoperative
visualization of the specific vessel causing TN is important in
patients who require surgery. When the patient’s condition is
unable to tolerate cerebral angiography or when the patient is
refusing further invasive evaluation, preoperative MRA or com-
puted tomography angiography (CTA) may confirm the vessel.
In addition, proper visualization may reveal the orientation of the
vessel around the nerve, aiding in surgical planning. In the pres-
ent case, we used MRA to verify the causal vessel. Furthermore,
we evaluated the vessel and its surrounding structures using CTA
and evaluated the relationship between dural structures and the
nerve on MRA. The combination of MRA and CTA was useful
for understanding the anatomy of the surgical field. Preoperative
imaging led to a straightforward operation, even without cerebral
angiography.

As shown in our case, the usefulness of MRA and CTA has
been confirmed by the similarity of MRA images and operative
findings. In this way, we were able to properly plan and execute
surgical treatment while avoiding invasive cerebral angiography.

CONCLUSION

The authors encountered a rare clinical case of TN caused by

TN Caused PTA | CK Park, et al.

Fig. 1. A : Magnetic resonance image showing a primitive trigeminal artery (white arrowhead) in
contact with the left trigeminal nerve (black arrow). B : Magnetic resonance angiography revealing
a primitive trigeminal artery (white arrow) originating from the left internal carotid artery.

Fig. 2. Three-dimensional time-of-flight magnetic resonance angiogra-
phy revealing the primitive trigeminal artery (white arrow) coursing around
the trigeminal nerve.

Fig. 3. Intraoperative photograph during left retromastoid suboccipital
approach showing the loop of primitive trigeminal artery (PTA) in contact
with the left trigeminal nerve (TN).

PTA. Preoperative MRA imaging sufficiently confirmed the
vessel that induced TN, leading to a successful operation.
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