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Isolated, Contralateral Trochlear Nerve Palsy
Associated with a Ruptured Right Posterior
Communicating Artery Aneurysm
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Trochlear nerve palsy associated with spontaneous subarachnoid hemorrhage {(SAH) is known to be a rare malady. We report here on a patient
who suffered with left trochlear nerve palsy following rupture of a right posterior communicating artery aneurysm. A 56-year-woman visited our
emergency department with stuporous mental change. Her Hunt-and-Hess grade was 3 and the Fisher grade was 4. Cerebral angiography
revealed a ruptured aneurysm of the right posterior communicating artery, The aneurysm was clipped via a right pterional approach on the day of
admission. The patient complained of diplopia when she gazed to the left side, and the ophthalmologist found limited left inferolateral side
gazing due to left superior oblique muscle palsy on day 3. Elevated intracranial pressure, intraventricular hemorrhage or a dense clot in the basal

cisterns might have caused this trochlear nerve palsy.
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'INTRODUCTION

There have been several reports on cranial nerve palsies
related to extraocular movement and their association with
spontaneous subarachnoid hemorrhage (SAH). In parti-
cular, oculomotor and abducens nerve palsies following
SAH have been frequently reported on. However, trochlear
nerve palsy associated with SAH represents a rare clinical
entity. We present here an interesting case of isolated con-
tralateral trohlear nerve palsy as one of symptoms of a rup-
tured aneurysm of the posterior communicating artery.

CASE REPORT

A 56-year-old woman was referred to our emergency de-
partment with a stuporous mentality. She showed a Glas-
gow Coma Scale Score (GCS) of 7 points (eye opening 1,
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verbal response 1 and motor response 5) with a symmetric
muscle power grade of IV/V. The left pupil was 4 mm in
diameter and it was nonreactive to light; the right pupil was
3 mm in diameter and it was reactive to light. The presence
or absence of extra-ocular movement dysfunction and prosis
could not be examined because of the patient’s altered
consciousness.

A computed tomography (CT) scan of the head confirm-
ed the SAH with dense clots in the suprasellar, prepontine,
ambient, quadrigeminal and both sylvian cisterns, and
there was intra-ventricular hemorrhage (IVH) with a high
density in the 3rd and 4th ventricles (Fig. 1). Cerebral CT
angiography was subsequently performed, which demons-
trated a ruptured right posterior communicating artery aneu-
rysm. The ruptured aneurysm was 2 x 1 x 1 cm in size,
and it was directed to the infero-postero-medial side and it
was the saccular type (Fig. 2). ‘

Shortly after the CT angiography and 3 hours after the
onset of mental change, we clipped the aneurysm via a right
pterional approach, and rupture of this aneurysm was con-
firmed intraoperatively.

The immediate postoperative mental status was still stup-
orous, but both pupils were reduced to 3 mm in diameter
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Fig. 1. Brain CT on admission. Subarachnoid hemorthage (SAH) with dense
clots in suprasellar cistem, prepontine cistem, ambient cistem, quadrigeminal
cistem and both sylvian cistems, and intra-ventricular hemorthage (IVH) is
present in the third and fourth ventricles.

Fig. 2. Cerebral CT angiography. The right posterior communicating artery
aneurysm, a saccular type, is 2 1x 1 cm in size, and it is directed to the
infero-posterio-medial side. A junctional dilatation of the left posterior
communicating artery is also demonstrated.

Fig. 3. Follow up TFCA (A) and brain MRI (B). TFCA (A) reveals no residual
aneurysmal sac or vascular abnomality. The brain MRI (B) demonstrates no
brain parenchymal lesion. TFCA : transfemoral cerebral angiogram.

and they were reactive to light. She could clearly obey to our
commands on the day after craniotomy.

She complained of diplopia when she gazed downward or
to the left side on day 3. The ophthalmologist evaluated
her ocular signs via an alternative cover test and a diplopia
test, and he found an eso-deviated left eyeball and limited
left inferolateral side gazing due to left superior oblique
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muscle palsy.

She recovered uneventfully except for the persistent left
trochlear nerve palsy. A follow-up transfemoral cerebral
angiogram (TFCA) was performed on day 14 and magne-
tic resonance imaging (MRI) was done on day 22. There was
neither residual aneurysmal neck or sac on the TECA, nor
any abnormal brain parenchymal lesion on MRI (Fig. 3).

The signs of left trochlear nerve paresis gradually resolved
during the 90 days of the follow up period.

DISCUSSION

The very thin trochlear nerve, consisting of 1,700 to 3,400
fibers, has the longest intracranial course of all the cranial
nerves and it has a very slender connection to the brain stem.
This morphology accounts for its fragility and susceptibility
to trauma or various intracranial lesions'*'>'?. The most
common cause of acquired isolated fourth cranial nerve palsy
is closed head injury®*"*". Aneurysmal rupture is distinctly
uncommon as a cause of trochlear nerve paresis, and this
accounted for only 1.7% of all the fourth cranial nerve pal-
sies in one study'?.

Aneurysms of the ophthalmic artery, posterior communi-
cating artery, internal carotid artery, basilar artery, superior
cerebellar artery (SCA) and the posterior cerebral artery
(PCA) have been documented to cause trochlear nerve
palsy™**”'_ All of these reports noted the location of aneu-
rysm may itself have placed pressure on the trochlear nerve.
However, our patient is unusual in that the trochlear nerve
palsy was isolated and it was on the side contralateral to the
ruptured aneurysm.

A number of mechanisms have been postulated as poten-
tial causes of fourth cranial nerve palsy in patients with an
intracranial aneurysm. The direct causes include local pres-
sure by the aneurysm on the nerve or its midbrain nucleus,
hemorrhagic dissection of the nerve and hemorrhage into
the midbrain parenchyma, whereas the indirect causes in-
clude increased intracranial pressure (IICP) from an initial
hemorrhage clot, edema or hydrocephalus, with subsequent
displacement of the temporal lobes, PCA or SCA against
the nerve?®. Vasospasm has also been implicated as an
indirect cause of trochlear nerve palsy”.

In our patient, the location of the aneurysm indicates that
the palsy could not have been caused from direct pressure
by the aneurysm on the trochlear nerve or the midbrain
nucleus. Ischemic changes caused by vascular injury or
direct dissection of the left trochlear nerve during surgery
also seems unlikely. The surgical technique we used was the
right pterional approach and the exposed nerves and arter-
ies included the right optic nerve, internal carotid artery,
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anterior choroidal artery and PCA, which are not a signifi-
cant source of the blood supply to the extra-axial segments
of the trochlear nerve. Midbrain parenchymal hemorrhage
or infarction was also excluded because the postoperative
MRI did not reveal any new lesion.

We can postulate several potential etiologies that alone or
in combination may explain our patient’s trochlear nerve
plasy. The first potential pathogenesis is compression of
nerve due to the IICP. Dysfunction of all the cranial nerves
was reported in association with IICP with or without
herniation'”. Since there were several clinical reports of uncal
herniation, including a non-reactive left pupil to light and a
stuporous mentality on admission, compression of the left
trochlear nerve against the tentorial edge can be a possible
cause of trochlear nerve palsy. The second plausible mecha-
nisms are believed to be compression of the trochlear nerve
against the dura of the skull base, compression of the brain-
stem or stasis-ischemia of the trochlear nerve from a sudden
intraventricular hematoma'”. The third potential etiologic
factor is compression of the trochlear nerves by a large sub-
arachnoid blood clot within the perimesencepahlic cistern.
This has previously been suggested as the mechanism for a
,unilateral third nerve palsy associated with a remote aneu-
rysm. Cranial nerve palsy may result from the osmotic toni-
city of the surrounding blood, the deleterious effects of the
concentrated blood breakdown products or ischemia by the
compression of the small nutrient arterioles of the nerve®.
For our patient, the perimesencephalic clot on the left side,
which was revealed on the initial CT, was large enough to
warrant consideration of this mechanism as the cause of the
patient’s left fourth cranial nerve palsy.

The onset of trochlear nerve palsy in our case was obscure,
and it wasn't certain whether or not it was combined with
the pupil-dilated, third cranial nerve palsy on day 1 or it
newly developed alone on day 3. Considering her mentality,
it is more likely that the left fourth cranial nerve palsy was
overlooked on admission. Initially there might have been
pupil-dilated, third cranial nerve palsy and fourth cranial
nerve palsy on the left side on admission, and third cranial
nerve palsy was improved after clipping and CSF drainage.
It has been suggested that a decreased ICP or wash-out of
the dense clots from the basal cisterns is effective for treating
cranial nerve palsy”.

Vasospasm of the feeding artery of the trochlear nerve is
also a possible cause of trochlear nerve palsy. However, the
early onset of the palsy shortly after the patient’s ictus and
that any other neurological signs and symptoms were lacking
suggest that vasospasm, which typically has an onset at
more than 3 days after SAH, was less likely to be the cause

of our patient’s condition.
Generally, cranial nerve palsy after SAH gradually imp-
roves in a natural course. Our patient’s symptoms were also

resolved during the 90 days of the follow up period.

CONCLUSION

We have described a patient who suffered a severe SAH
after the rupture of a right posterior communicating artery
aneurysm, with the clinical picture consisting of isolated, -
contralateral trochlear nerve palsy. Elevated intracranial
pressure without herniation, direct nerve compression by
intraventricular hematoma or damage by a large subarach-
noid clot alone or in combination have all been suggested
as possible mechanisms for this type of palsy.
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