ONLINE
EXCLUSIVE

Isolated third nerve palsy:
LLessons from the literature
and 4 case studies

A patient’s age, clinical presentation, medical history,
and circumstances at time of palsy onset suggest likely
underlying causes and help prioritize choice of imaging.

PRACTICE
RECOMMENDATIONS

> Consider microvascular
ischemia if third nerve palsy is
pupil sparing. (€

> Consider computerized
tomography (CT)
angiography as an alternative
to plain CT for first-line study
of suspected aneurysm. (C)

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

@ Consensus, usual practice,
opinion, disease-oriented
evidence, case series
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f all the cranial nerve (CN) palsies that affect the eye,

the third (oculomotor) nerve palsy (TNP) requires

the most urgent evaluation.! Third nerve dysfunction
may signal an underlying neurologic emergency, such as rup-
tured cerebral aneurysm or giant cell arteritis. Early recogni-
tion and prompt treatment choices are key to reversing clinical
and visual defects. The classic presentation of isolated TNP is a
“down and out eye” deviation and ptosis with or without pupil-
lary involvement.'

I Recognize varying clinical presentations. TNPs,
isolated or not, may be partial or complete, congenital or ac-
quired, pupil involving or pupil sparing. In many cases, pa-
tients may have additional constitutional, ocular, or neurologic
symptoms or signs, such as ataxia or hemiplegia.> Recognition
of these clinical findings, which at times can be subtle, is cru-
cial. Appropriate clinical diagnosis and management rely on
distinguishing isolated TNP from TNP that involves other CNs.?

I Further clues to underlying pathology. Disruption
of the third nerve can occur anywhere along its course from
the oculomotor nucleus in the brain to its terminus at the ex-
traocular muscles in the orbit.2 TNP’s effect on the pupil can
often aid in diagnosis.®* Pupil-sparing TNP is usually due to
microvascular ischemia, as may occur with diabetes or hyper-
tension. Pupil involvement, though, may be the first sign of a
compressive lesion.

Iinfluence of age. Among individuals older than
60 years, the annual incidence of isolated TNP has been shown
to be 12.5 per 100,000, compared with 1.7 per 100,000 in those
younger than 60 years.* In those older than 50 years, microvas-
cular ischemia tends to be the dominant cause.* Other possible
causes include aneurysm, trauma, and neoplasm, particularly
pituitary adenoma and metastatic tumor. In childhood and

young adulthood, the most common cause of TNP is trauma.?
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FIGURE 1

Herpes zoster vesicles
1

This 84-year-old patient had painful herpes zoster vesicles distributed along the

trigeminal V1 dermatome.

E2

1 Use of vascular imaging is influenced
by an individual’s age and clinical risk for an
aneurysm. Isolated partial TNP or TNP with
pupil involvement suggest compression of
the third nerve and the need for immediate
imaging. Given the dire implications of intra-
cranial aneurysm, most physicians will focus
their initial evaluation on vascular imaging, if
available.? If clinical findings instead suggest
underlying microvascular ischemia, a delay
of imaging may be possible.

In the text that follows, we present 4 pa-
tient cases describing the clinical investiga-
tive process and treatment determinations
based on an individual’s history, clinical pre-
sentation, and neurologic findings.

CASE 1: »

Herpes zoster ophthalmicus

An 84-year-old man with no known medi-
cal illness presented to the emergency de-
partment (ED) with vesicular skin lesions
that had appeared 4 days earlier over his
scalp, right forehead, and periorbital region.
The vesicles followed the distribution of the
ophthalmic division of the trigeminal nerve
(FIGURE 1). The patient was given a diagnosis
of shingles. The only notable ocular features
were the swollen right upper eyelid, injected
conjunctiva, and reduced corneal sensation

with otherwise normal right eye vision at
6/6. For right eye herpes zoster ophthalmic-
us (HZO), he was prescribed oral acyclovir
800 mg 5 times per day for 2 weeks.

Two days later, he returned after experi-
encing a sudden onset of binocular diplopia
and ptosis of the right eye. Partial ptosis was
noted, with restricted adduction and eleva-
tion. Pupils were reactive and equal bilateral-
ly. Hutchinson sign, which would indicate an
impaired nasociliary nerve and increased risk
for corneal and ocular sequelae,® was absent.
Relative afferent pupillary defect also was ab-
sent. All other CN functions were intact, with
no systemic neurologic deficit. Contrast CT of
the brain and orbit showed no radiologic evi-
dence of meningitis, space-occupying lesion,
or cerebral aneurysm.

Given the unremarkable imaging find-
ings and lack of symptoms of meningism
(eg, headache, vomiting, neck stiffness,
or fever), we diagnosed right eye pupil-
sparing partial TNP secondary to HZO.
The patient continued taking oral acyclo-
vir, which was tapered over 6 weeks. After
4 weeks of antiviral treatment, he recovered
full extraocular movement and the ptosis
subsided.

CASE 2: »

Posterior communicating artery
aneurysm

A 71-year-old woman with hypercholesterol-
emia, hypertension, and ischemic heart dis-
ease presented to the ED with a 4-day history
of headache, vomiting, and neck pain and a
2-day history of a drooping left eyelid. When
asked if she had double vision, she said “No.”
She had no other neurologic symptoms. Her
blood pressure (BP) was 199/88 mm Hg. An
initial plain CT of the brain ruled out isch-
emia, intracranial hemorrhage, and space-
occupying lesion.

Once her BP was stabilized, she was re-
ferred to us for detailed eye assessment. Her
best corrected visual acuity was 6/12 bilater-
ally. In contrast to her right eye pupil, which
was 4 mm in diameter and reactive, her left
eye pupil was 7 mm and poorly reactive to
light. Optic nerve functions were preserved.
There was complete ptosis of the left eye,
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with exotropia and total limitation of eleva-
tion, depression, and abduction (FIGURE 2).
There was no proptosis; intraocular pres-
sure was normal. Fundus examination of the
left eye was unremarkable. All other CN and
neurologic examinations were normal. We
diagnosed left eye pupil-involving TNP.

Further assessment of the brain with
magnetic resonance imaging (MRI) revealed
a left posterior communicating artery aneu-
rysm. We performed cerebral angiography
(FIGURE 3) with coiling. Postoperatively, her
ptosis resolved at 2 months but with residual
left eye exotropia.

FIGURE 2
Complete ptosis of left eye with exotropia and limitation
of elevation, depression, and abduction

FIGURE 3

CASE 3: »

Viral infection

A 20-year-old male student presented to
the ED for evaluation of acute-onset diplo-
pia that was present upon awakening from
sleep 4 days earlier. There was no ptosis or
other neurologic symptoms. He had no his-
tory of trauma or viral illness. Examination
revealed limited adduction, depression,
levo-elevation, levo-depression, and dextro-
depression in the right eye (FIGURE 4). Both
pupils were reactive. There was no sign of
aberrant third nerve regeneration. The optic
nerve and other CN functions were intact. A

Cerebral angiography showing a posterior
communicating artery aneurysm

Cerebral angiography with coiling was performed on the patient in FIGURE 2. Postoperatively, her ptosis resolved at
2 months but with residual left eye exotropia.
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FIGURE 4
Limited adduction, depression, levo-elevation,
levo-depression, and dextro-depression of the right eye

systemic neurologic examination was unre-
markable, and the fundus was normal, with
no optic disc swelling. All blood work was
negative for diabetes, hypercoagulability, and
hyperlipidemia.

CT angiography (CTA) and MR angiog-
raphy (MRA) did not reveal any vascular ab-
normalities such as intracranial aneurysms,
arteriovenous malformations, or berry aneu-
rysm. We treated the patient for right eye par-
tial TNP secondary to presumed prior viral
infection that led to an immune-mediated
palsy of the third nerve. He was given a
short course of low-dose oral prednisolone
(30 mg/d for 5 days). He achieved full recov-
ery of his ocular motility after 2 weeks.

CASE 4: »

Trauma

A 33-year-old woman was brought to the ED
after she was knocked off her motorbike by a
car. A passerby found her unconscious and
still wearing her helmet. En route to the hos-
pital, the patient regained consciousness but
had retrograde amnesia.

She was referred to us for evaluation of
complete ptosis of her left eye. She was fully
conscious during the examination. Her left
eye vision was 6/9. Complete ptosis with
exotropia was noted. Pupillary examination
revealed a sluggish dilated left eye pupil of
7 mm with no reverse relative afferent pu-
pillary defect. Extraocular movement was

restricted at elevation, depression, and ad-
duction with diplopia (FIGURE 5). All other CN
functions were preserved.

CT of the brain and orbit revealed acute
right frontotemporal subarachnoid hem-
orrhage (FIGURE 6). There was no radiologic
evidence of orbital wall fractures or extra-
ocular muscle entrapment. She remained
stable during the first 24 hours of monitor-
ing and was given a diagnosis of left eye
pupil-sparing complete TNP with traumatic
mydriasis.

Repeat CT of the brain 5 days later re-
vealed complete resolution of the subarach-
noid hemorrhage. The patient's clinical
condition improved 2 weeks later and includ-
ed resolution of ptosis and recovery of ocular
motility.

Key takeaways from the cases

CASE 1: Herpes zoster ophthalmicus
Clinical diagnosis of HZO is straightforward,
with painful vesicular lesions occurring along
the trigeminal nerve (V1) dermatome, as was
seen in this case. The oculomotor nerve is the
CN most commonly involved; the trochlear
nerve is the least-often affected.® In a report
from the Mayo Clinic, 3 of 86 patients with
HZO had oculomotor nerve palsies (3.4%).”
A separate review from an eye hospital study
stated that 9.8% (n = 133) of 1356 patients
with HZO had extraocular muscle palsy, with
TNP in 4 of the patients.®

THE JOURNAL OF FAMILY PRACTICE | MARCH 2023 | VOL 72, NO 2



THIRD NERVE PALSY

FIGURE 5

Trauma-induced third nerve palsy

This patient’s extraocular movement was restricted at elevation, depression, and adduction.

FIGURE 6

CT of FIGURE 5 patient revealed acute right frontotemporal

subarachnoid hemorrhage

1 Ocular complications such as blepha-
ritis, keratoconjunctivits, or iritis occur in
20% to 70% of HZO cases.® Ophthalmople-
gia, which most often involves the oculomo-
tor nerve, is seen in 7% to 31% of HZO cases
(mostly in the elderly) and usually occurs
within 1 to 3 weeks of the onset of rash.® OQur
patient immediately underwent contrast CT
of the brain to rule out meningitis and nerve
compression.

I Treatment with a systemic antiviral
agent is crucial. Acyclovir, valaciclovir, and

N MDEDGE.COM/FAMILYMEDICINE

famciclovir are available treatment options,
used for treating the skin lesions, reducing
the viral load, and reducing the risk for ocu-
lar involvement or its progression. Our pa-
tient started a 2-week course of oral acyclovir
800 mg 5 times per day. Ophthalmoplegia
is usually self-limiting and has a good prog-
nosis. Time to resolution varies from 2 to
18 months. Diplopia, if present, resolves with-
in 1 year.® Our patient achieved full recovery
of his extraocular movement after complet-

ing 4 weeks of antiviral treatment.
CONTINUED
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In individuals
older than

50 years,
microvascular
ischemia tends
to be the
dominant cause
of third nerve

palsy.
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CASE 2: Posterior communicating artery
aneurysm

Given the patient’s high BP, ruling out a hy-
pertensive emergency with CT was the first
priority. TNP caused by microvascular isch-
emia is not uncommon in the elderly. How-
ever, her pupil involvement and persistent
headache called for an MRI to better evaluate
the soft tissues and to rule out possible vas-
cular pathologies. Left posterior communi-
cating artery aneurysm was discovered with
MRI, and urgent cerebral angiography and
coiling was performed successfully.

I Incidence. One report of 1400 patients
with TNP confirmed that aneurysm was the
cause in 10% of cases, with posterior com-
municating artery aneurysm accounting for
the greatest number, 119 (25.7%).1° Of these
cases of posterior communicating artery an-
eurysm, pupillary involvement was detected
in 108 (90.8%). The oculomotor nerve lies ad-
jacent to the posterior communicating artery
as it passes through the subarachnoid space
of the basal cisterns, where it is susceptible to
compression.?

1 A high index of suspicion for posterior
communicating artery aneurysm is crucial
for early detection and lifesaving treatment.
The patient in this case did well after the coil-
ing. Her ptosis resolved at 2 months, although
she had residual left eye exotropia.

CASE 3: Viral infection

We chose CTA of the brain instead of contrast
CT to rule out the possibility of intracranial
aneurysm. CTA has been shown to be an ad-
equate first-line study to detect aneurysms,
particularly those greater than 4 mm in di-
ameter.>"! One study demonstrated an 81.8%
sensitivity for aneurysms smaller than 3 mm
when performed on a 320-slice CT.*

1 Additional imaging selection. We also
selected MRA to rule out berry aneurysm,
which is often asymptomatic. We decided
against MRI because of its higher cost and
longer acquisition time. It is usually reserved
for patients with a negative initial work-up
with CT or cerebral angiography if suspicion
of a possible aneurysm remains."! The MRA
finding in this case was negative, and we
made a presumptive diagnosis of TNP sec-
ondary to viral infection.

Isolated TNP following viral infection
is a clinical diagnosis of exclusion. In 1 re-
ported case, a 39-year-old man developed
a superior division palsy after a common
cold without fever, underwent no serologic
study, and recovered spontaneously 6 weeks
later.”®* A 5-year-old boy who experienced a
superior division palsy immediately after a
common cold with fever was found on sero-
logic examination to have an increased titre
of influenza A virus. His palsy resolved in
4 months."

I The exact mechanism of viral-induced
palsy is unknown. The possibility of postin-
fectious cranial neuropathy has been pos-
tulated, as most reported cases following a
flu-like illness resolved within a few months."
Although the pathogenesis remains specu-
lative, an autoimmune process might have
been involved.'® Our patient recovered fully
in 1 month following a short course of oral
prednisolone 30 mg/d for 5 days.

CASE 4: Trauma

Trauma accounts for approximately 12% of
all TNP cases.'” Traumatic TNPs are usually
sustained in severe, high-speed, closed-head
injuries, and are often associated with other
CN injuries and neurologic deficits. The dam-
age may be caused indirectly by compres-
sion, hemorrhage, or ischemia, or directly at
certain vulnerable points including the
nerve’s exit from the brainstem and the point
at which it crosses the petroclinoid liga-
ment."” In our case, despite the patient having
complete TNP, there was no sign of localized
orbital trauma on the CT other than the pres-
ence of subarachnoid hemorrhage at the
right frontotemporal region.

In a similar reported case, the patienthad
aright traumatic isolated TNP and was found
to have left frontal subarachnoid hemorrhage
with no sign of orbital trauma.'® However,
the mechanisms of isolated TNP caused by
traumatic brain injury are not clear. Possible
causes include rootlet avulsion, distal fascic-
ular damage, stretching of the nerve (includ-
ing the parasellar segment), and decreased
blood supply.'®

It has been suggested that TNP is more
frequently observed in cases of frontal region
injury. As orbitofrontal regions are predomi-
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nantly affected by cortical contusions, the
risk for ocular involvement increases.!?

Keep these fundamentals in mind

The diagnosis and management of isolated
TNP are guided by the patient’s age, by the
degree to which each of the oculomotor
nerve’s 2 major functions—pupillomotor
and oculomotor—are affected, and by the
circumstances preceding the onset of TNP.2
Cases 1 and 3 in our series presented with
partial TNP, while Cases 2 and 4 exhibited
complete TNP. Pupillary involvement was
detected only in Case 2. Nevertheless, radio-
logic imaging was ordered for all 4 cases after
the diagnosis of TNP was made, to exclude
the most worrying neurologic emergencies.
The choice of imaging modality depends on
not only the availability of the services but
also the clinical signs and symptoms and pre-
sumptive clinical diagnosis. A tailored and
thoughtful approach with consideration of
the anatomy and varied pathologies help cli-
nicians to skillfully discern emergencies from
nonurgent cases. JFP
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