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Oculomotor nerve palsy due to an atherosclerotic

posterior communicating artery

Case Report
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Summary
The authors present the rare case of a 61-year-old female who presented with oculomotor
palsy due to compression of the oculomotor nerve by a posterior communicating artery
(PComA). Interestingly, the cause of oculomotor palsy in the present case was compres-
sion by a dilated and tortuous atherosclerotic artery instead of a PComA aneurysm. Mi-
crovascular decompression was performed, and the oculomotor nerve palsy improved.
Oculomotor palsy due to the compression of atherosclerotic vessel is rare. It is difficult to
identify such lesions with conventional magnetic resonance-imaging or computed tomog-
raphy because the morphologic features of atherosclerotic vessels are comparatively nor-
mal. Three-dementional-drive thin slice T2-weighted imaging was effective for detecting
the contact between the oculomotor nerve and PComA. We discuss the clinical implica-

tions of this case with a review of the literature.

Key Words: oculomotor nerve palsy, microvascular decompression, magnetic resonance

_

imaging, posterior communicating artery
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Introduction

Compression by the internal carotid artery-pos-
terior communicating artery (PComA) aneurysms is
a well-known cause of oculomotor palsy. However,
oculomotor palsy due to the compression of athero-
sclerotic vessel is rare. It is difficult to identify such
lesions with conventional magnetic resonance-im-
aging (MRI) or computed tomography because the
morphologic features of atherosclerotic vessels are
comparatively normal. We present a rare case of
oculomotor palsy due to compression of the athero-
sclerotic PComA and discuss its clinical implications

with a review of the literature.

Case Presentation
History and examination

A 61-year-old woman was referred to our neuro-
surgery department for a right oculomotor palsy.
She had a history of schizophrenia and long-term
hospitalization. After admission, a neurological ex-
amination revealed right ptosis, ophthalmoparesis,
and a dilated pupil (Fig. 1). Conventional MRI exami-
nation of the brain did not reveal any abnormal find-
ings. However, three-dimensional (3D)-drive thin-
slice T2-weighted imaging (T2WI) showed contact
of the right oculomotor nerve and the PComA (Fig.
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Fig. 1
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Fig. 1:
Preoperative photographs showing ptosis, extropia,
and disturbance in adduction of the right eye.
Five months after the operation, these symptoms

improved.

Fig. 2

R
Rk

Fig. 2:
Three-dimensional (3D)-drive thin-slice T2-
Weighted imaging, axial imaging (A-D), and coronal
imaging (E-H). Magnetic resonance image showing
that the right oculomotor nerve (black arrows) is
compressed by the posterior communicating artery
(PComA) (black arrowheads).

2). Digital subtraction angiography showed a dilated
and tortuous right PComA and no aneurysms or ab-
normal vessels. The occulomotor palsy was suspect-
ed to result from compression of an atherosclerotic
PComA, and surgery was proposed.
Surgical procedure

The patient underwent microvascular decompres-
sion to treat the oculomotor palsy due to compres-
sion by the PComA 16 days after onset. Through a
right frontotemporal craniotomy with motor-evoked
potentials (MEP), the proximal Sylvian fissure ac-
cessed on the temporal side of the superficial Syl-
vian veins, and the arachnoid was dissected down
to the carotid cistern. After identification of the
PComA (Fig. 3 A), the adhesions of the arachnoid
layer between the PComA and oculomotor nerve

were sharply dissected, and the nerve was freed

Fig. 3:
Operative view after dissection of the tight
arachnoid layer. A: The right oculomotor nerve is
compressed by the PComA (%), which is dilated
and tortuous. B: After transposing the PComA, the
compression site of the oculomotor nerve was
exposed (+).

Fig. 4:
Schematic drawing showing the anatomy of
operative view.

from the PComA. A vascular compression-site was
confirmed on the oculomotor nerve when the PCo-
mA was transposed to decompress the oculomotor
nerve (using Teflon felt and an aneurysm clip) (Fig.
3 B, Fig. 4). During the operation, the MEPs did not
change.
Postoperative course

Postoperative brain computed tomography
showed a cerebral infarct in the right genu of the in-
ternal capsule, and the patient presented with mild
left hemiparesis. At discharge, her hemiparesis had
resolved completely, but the right oculomotor palsy
persisted. Five months after the operation, her ocu-
lomotor palsy improved, except for mild anisocoria
(Fig. 1).
Discussion

Oculomotor nerve palsy is frequently caused by
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an aneurysmal compression or diabetes mellitus,
but oculomotor nerve dysfunction resulting from
non-aneurysmal vascular compression is extremely
rare (2, 10). The symptoms from vascular com-
pression of the central nerve are divided into hyper-
active conditions and neuropathy (9). Hyperactivity
of the oculomotor nerve results in ocular muscle
spasm, while neuropathy results in oculomotor
nerve palsy. The difference in the symptoms is de-
rived from the compressed part of the central nerve.
Ocular muscle spasms result from compression of
the central segment of the oculomotor nerve, which
is similar to the hemifacial spasm and trigeminal
neuralgia. In constant, vascular compression of the
cisternal segments of the oculomotor nerve causes

oculomotor nerve palsy (9).

The reported cases showing non-aneurysmal
vascular compression of the oculomotor nerve are
summarized in Table 1 (1-3, 5, 8-12). There were
10 patients with 12 lesions and a mean age of 56
years. The compressed arteries involved were the
posterior cerebral artery (PCA) in 4; PComA in 4;
and PCA and superior cerebellar artery (SCA) in 2
lesions. In addition, the PCA and PComA in 1; and
the PCA, SCA, and PComA in 1 lesion. Most cases
presented with oculomotor nerve palsy, and a sin-
gle case presented with ocular neuromyotonia (5).
The surgical treatments (carried out in 8 patients)
involved microvascular decompression in 7 cases (2,
5,9, 11) and clipping for the infundibular dilatation
in one case (3). All the cases of oculomotor nerve

palsy improved after surgical treatment. The median

Table 1. Literature Review of Oculomotor Palsy due to Non Aneurysmal Vascular Compression

Author, Year Age, Sex Offending vessel Symptom Treatment Outcome
Nakagawa, 1991 59, M L. PCA oculomotor palsy MVD improved
R.PCA oculomotor palsy MVD improved
Mulderink, 2001 69, M L.PComA  oculomotor palsy MVD improved
Babbitz, 2005 36, M L. PComA oculomotor palsy ~ MVD + Tumor resection improved
Albayram, 2006 24,F = ggg,r;’pC\A, oculomotor palsy NA NA
Suzuki, 2008 76, M L.PCA,SCA  oculomotor palsy MVD improved
Silva, 2010 56M R.PCA oculomotor palsy conservative management NA
L. PCA oculomotor palsy conservative management NA
Tsaiand Demer, g5 £ g pcoma, PCA NA NA NA
2010
Inoue, 2012 62, F L. PCA, SCA neurgﬁj)lxgttonia MVD improved
Fukushima, 2014 60, F L. PComA oculomotor palsy Clipping improved
present case 61,F R.PComA oculomotor palsy MVD improved

L = left, R = right, PCA = posterior cerebral artery, PComA = posterior communicating artery,
SCA = superior cerebellar artery, MVD = microvascular decompression, NA = not available
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interval from treatment to partial or full resolution
of symptoms was about 40 days, which was longer
than that seen in cases of aneurysmal oculomotor
nerve palsy (median time from 9 to 13 days) (4).
In cases of oculomotor nerve palsy due to non-an-
eurysmal vascular compression, once a vascular
conflict is demonstrated by detailed neuroimaging
investigations, microvascular decompression may be
an effective treatment options (10). Prompt surgical
treatment is recommended for the rapid resolution
of symptoms, which is similar to the treatment for
aneurysmal vascular compression (2).

In the present case, the oculomotor nerve was
compressed by the PComA, which was shifted me-
dially in the interpeduncular cistern. It was difficult
to fix the PComA to the dura of the anterior clinoid
process as it was tortuous due to the atherosclero-
sis. Accordingly, the PComA was mobilized to the ex-
terior with Teflon felt and an aneurysm clip, and the
oculomotor nerve was successfully decompressed.
The MEPs did not change during the operation, but
a post operative examination revealed a cerebral
infarct in the right genu of the internal capsule,
which contains thalamoperforating branches of the
PComA. Kinking of the PComA perforators by trans-
position of the PComA or vasospasm by mechanical
stimulation was the suspected cause of the cerebral
infarction. It should be noted that it was dangerous
to transport the atherosclerotic vessels, even though
MEPs were monitored during the operation.

In the present case, conventional MRI could not
clarify the cause of the oculomotor palsy. 3D-drive
thin-slice T2WI, which can be used to procure
high-contrast and high-resolution images of small
structures bathed in cerebrospinal fluid (6), was
used to detect the contact between PComA and
oculomotor nerve. Construction of 3D images with
GammaPlan, a software program for Gamma Knife
surgery, has recently been used for investigating
neurovascular conflict (5). Progress in neuroimaging

methods will help us understand the anatomical re-

lationships between the vascular and cranial nerves,
which are difficult to identify with conventional MRI
(7).

We describe a rare case of oculomotor palsy
caused by an atherosclerotic PComA. 3D-drive thin-
slice T2WI was useful for the diagnosis of oculomo-
tor palsy in the present case. Microvascular decom-
pression is effective for the recovery of oculomotor
nerve function; however, it is important to under-
stand the potential risk of cerebral infarction when

decompressing the atherosclerotic arteries.
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