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ABSTRACT

Background: Oculomotor nerve palsy is often associated with diabetes mellitus or caused by compression by a
cerebral aneurysm. Here, we report a rare case of oculomotor nerve palsy caused by compression by the posterior
cerebral artery (PCA).

Case Description: A 66-year-old woman suddenly developed diplopia and right blepharoptosis. Her symptoms

*Corresponding author: suggested incomplete right oculomotor nerve palsy. Magnetic resonance imaging showed that a sharp curve in
Satoru Ohtomo, the right PCA had compressed the right oculomotor nerve. Microvascular decompression surgery was performed.
Department of Neurosurgery, Intraoperative findings showed that the P2 portion of the PCA had caused an indentation in the oculomotor
South Miyagi Medical Center, nerve in the prepontine cistern. The transposition of the PCA with a prosthesis released the pressure. After the
Shibata-gun, Miyagi, Japan. operation, her right blepharoptosis gradually improved. She had fully recovered by 48 days after the operation.

ohtomo@nsg.med.tohoku.ac.jp Conclusion: Neurovascular compression (NVC) is recognized as the cause of hemifacial spasms, trigeminal

neuralgia, and glossopharyngeal neuralgia. This case report demonstrated that NVC can also cause oculomotor
nerve palsy. A high index of clinical suspicion can detect vascular compression of the oculomotor nerve. Prompt
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diagnosis and appropriate surgical management can achieve clinical improvement.
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Compression caused by cerebral aneurysms and diabetes mellitus are well-known causes of

oculomotor nerve palsy.*) However, no definite cause was identified in approximately 20% of
patients with oculomotor nerve palsy.'! Neurovascular compression (NVC) syndrome usually
involves compression of the cranial nerves by blood vessels, resulting in hemifacial spasm,
trigeminal neuralgia, and glossopharyngeal neuralgia.” However, NVC has not been established
as a cause of oculomotor nerve palsy. Only nine cases of oculomotor nerve palsy have been
reported, four of which were treated by microvascular decompression (MVD).[1238101316] Here,
we report a case of incomplete oculomotor nerve palsy caused by compression of the oculomotor
nerve by the posterior cerebral artery (PCA). Accurate diagnosis and surgical decompression
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of the oculomotor nerve may improve clinical outcomes in
these cases.

CASE REPORT

A 66-year-old woman suddenly developed diplopia and right
blepharoptosis. Neurological examination revealed impaired
supraduction of the right eyeball, slightly mydriatic pupil
with sluggish indirect light reflex, and right blepharoptosis,
indicating incomplete right oculomotor palsy [Figure 1a]. She
had a medical history of hypertension and hyperlipidemia
but not of diabetes mellitus. Magnetic resonance (MR)
angiography did not show any cerebral aneurysms. However,
heavily T2-weighted MR imaging demonstrated possible
compression of the right oculomotor nerve by the right
PCA [Figures 1b and c]. NVC was considered to explain
the symptoms in the absence of any other possible causes of
oculomotor nerve palsy.

The patient underwent MVD of the right oculomotor
nerve through the subtemporal approach. Surgical findings
indicated a caudal bend in the P2 segment of the right PCA,
which had compressed the oculomotor nerve, resulting in an
indentation in the nerve [Figures 2a and b]. Transposition
of the P2 segment was not possible due to the limited space,
but the insertion of a prosthesis achieved decompression of

eyes showing right blepharoptosis and moderate supraduction.
Adduction and infraduction are not clearly observed. Her right
pupil is not dilated. (b and c) Preoperative axial (b) and sagittal
(c) heavily T2-weighted magnetic resonance images demonstrating
the right posterior cerebral artery bent caudally and apparently
conflicting with the right oculomotor nerve.
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the oculomotor nerve [Figure 2¢]. Postoperative neurological
examination revealed gradual improvement of her right
blepharoptosis. The patient had fully recovered 48 days after
surgery.

DISCUSSION

NVC syndrome presenting with oculomotor nerve palsy
is a rare condition that has not yet gained widespread
recognition. Therefore, in previous patients with oculomotor
nerve palsy without a definite cause, the true cause may
have been overlooked. Of the past 10 cases of oculomotor
nerve palsy thought to be caused by NVC, improvement in
symptoms was confirmed in all five cases in which MVD
was performed [Table 1]. Considering that MVD can be
a definitive treatment for oculomotor nerve palsy, high
clinical suspicion and accurate diagnosis followed by MVD
procedures are key to the successful management of this
condition.

NVC syndrome can be classified into hyperactive
dysfunction and hypoactive dysfunction."¥ Hemifacial
spasms, trigeminal neuralgia, and glossopharyngeal
neuralgia are hyperactive dysfunctions. Oculomotor nerve
palsy is a hypoactive dysfunction. NVC in the central
nerve segment with a central myelin sheath is considered
to cause hyperactive dysfunction. In contrast, NVC in the

Figure 2: Intraoperative photographs. (a) P2 segment of the right
posterior cerebral artery (PCA) compressing the oculomotor nerve
(third cranial nerve: CN III). (b) Indentation in the oculomotor
nerve. (c) Insertion of a large prosthesis between the P1 segment
and the superior cerebellar artery.
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Table 1: Reported cases of oculomotor nerve palsy due to neurovascular compression.

Case no. Authors and year Age and sex Symptoms Compressing arteries MVD

1 Nakagawa et al., 199114 59, M Diplopia, Ptosis PCA Improved
2 Hashimoto ef al., 1998 74, F Diplopia BA -

3 Mulderink et al., 200113 69, M Diplopia, Ptosis, Mydriasis PComA Improved
4 Albayram et al., 2006 24, F Mydriasis PCA and SCA -

5 Suzuki et al., 2008!1¢! 76, M Diplopia, Ptosis, Mydriasis PCA and SCA Improved
6 Silva et al., 20101"% 56, M Diplopia, Ptosis PCA and SCA -

7 Demetriou and Bell, 201412 86, F Diplopia, Ptosis ICA -

8 Jo et al., 2015 48, M Diplopia, Ptosis PCA -

9 Kheshaifati et al., 2016 16, M Diplopia, Ptosis PCA Improved
10 Present case 66, F Diplopia, Ptosis, Mydriasis PCA Improved
No.: Number, M: Male, F: Female, PCA: Posterior cerebral artery, PComA: Posterior communicating artery, SCA: Superior cerebellar artery, BA: Basilar
artery, ICA: Internal carotid artery, MVD: Microvascular decompression

peripheral nerve segment is considered to cause hypoactive
dysfunction." In fact, in oculomotor nerve palsy due
to NVC that has been reported so far, preoperative MR
imaging or intraoperative findings indicated that the
compressed part of the oculomotor nerve was located
peripherally.[t>*81013-16] 'The central nerve segment of the
oculomotor nerve has a length of 1.88 mm.!"? In the present
case as well, the MR imaging and intraoperative findings
confirmed compression of the peripheral nerve segment
[Figure 3].

Interestingly, few case reports on hyperactive dysfunction
of the oculomotor nerve and ocular neuromyotonia caused
by vascular compression have been published.'”"®! Ocular
neuromyotonia is characterized by spasms of the extraocular
muscle caused by continuous activity of the ocular
nerves.’! In ocular neuromyotonia, the proximal portion
of the oculomotor nerve passes between the PCA and
the superior cerebellar artery.™ One case of ocular
neuromyotonia was caused by compression of the right
oculomotor nerve by the basilar artery.'”)

We treated a patient with oculomotor nerve palsy caused by
compression by the PCA. MVD surgery led to the complete
remission of symptoms. Our patient had incomplete
oculomotor nerve palsy, manifesting as moderately impaired
supraduction but intact adduction and infraduction. The
clinical course of this patient not only shows that NVC can
cause oculomotor nerve palsy but also provides anatomical
suggestions about the oculomotor nerve fibers. The
oculomotor nerve divides into the upper and lower branches
in the fissure segment.) The upper branch supplies the
superior rectus and the levator palpebrae superioris, so the
blepharoptosis and moderate impairment of supraduction,
in our case, indicated upper branch palsy. Preoperative
MR imaging showed that the PCA had compressed the
superior portion of the oculomotor nerve in the cisternal
segment [Figures 1b and c]. These findings suggested that
the upper and lower branch fibers of the oculomotor nerve

Bifargation of upper and lower brancl

Figure 3: Preoperative sagittal heavily T2-weighted magnetic
resonance image showing neurovascular compression on the
peripheral side of the root exit zone.

run segmentally before anatomical division in the fissure
segment.

CONCLUSION

Vascular compression of the peripheral oculomotor nerve
can cause oculomotor nerve palsy. A high index of clinical
suspicion can detect vascular compression of the oculomotor
nerve. Prompt diagnosis and appropriate surgical
management can achieve clinical improvement.
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