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Ptosis after motorcycle accident
A motorcycle accident precipitated by a health 
emergency led to loss of eye function. Advanced imaging 
revealed the diagnosis.

A 45-year-old woman visited the clinic  
6 weeks after having a stroke while on her 
motorcycle, which resulted in a crash. She 
had not been wearing a helmet and was un-
certain if she had sustained a head injury. She 
said that during the hospital stay following the 
accident, she was diagnosed as hypertensive; 
she denied any other significant prior medical 
history. 

Following the crash, she said she’d been 
experiencing weakness in her right arm and 
leg and had been unable to open her right eye. 
When her right eye was opened manually, she 
said she had double vision and sensitivity to 
light. 
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On exam, the patient had exotropia with 
hypotropia of her right eye. Additionally, she 
had anisocoria with an enlarged, nonreac-
tive right pupil (FIGURE 1A). She was unable to 
adduct, supraduct, or infraduct her right eye  
(FIGURE 1B). Her cranial nerves were otherwise 
intact. On manual strength testing, she had 
4/5 strength of both her right upper and lower 
extremities. 

●	� WHAT IS YOUR DIAGNOSIS?

●	� HOW WOULD YOU TREAT THIS 
PATIENT?

ONLINE
EXCLUSIVE

FIGURE 1 

Patient’s gaze when the right eyelid was lifted manually 

Right gaze (A): The patient had anisocoria with a right pupil that was fixed and dilated. Left gaze (B): The patient’s right eye remained 
abducted and infraducted.
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compression of the ipsilateral third nerve.2 The 
most common region for third nerve injury is 
the subarachnoid space, where the oculomo-
tor nerve is vulnerable to compression, often 
by an aneurysm arising from the junction of 
the internal carotid and posterior communi-
cating arteries.3

❚ Incomplete TNP is often microvascu-
lar in origin and requires evaluation for dia-
betes and hypertension. Microvascular TNP 
is frequently painful but usually self-resolves  
after 2 to 4 months.2 Giant cell arteritis may 
also cause an isolated, painful TNP.2 

A varied differential diagnosis 
and a TNP link to COVID-19
The differential diagnosis for TNP includes the 
following: 

❚ Orbital apex injury is usually seen af-
ter high-energy craniofacial trauma.4 Orbital 
apex fractures present with different signs 
and symptoms, depending on the degree of 
injury to neural and vascular structures. Vari-
ous syndromes come into play, the most 
common being superior orbital fissure syn-
drome, which is characterized by dysfunction 
of cranial nerves III, IV, V, and VI.4 Features 
include ophthalmoplegia, upper eyelid ptosis, 
a nonreactive dilated pupil, anesthesia over 
the ipsilateral forehead, loss of corneal reflex, 
orbital pain, and proptosis.4 

In patients with suspected orbital apex 
fractures, it’s important to assess for the pres-
ence of an optic neuropathy, an evolving or-
bital compartment syndrome, or a ruptured 
globe, because these 3 things may demand 
acute intervention.4 

❚ Chronic progressive external ophthal-
moplegia (CPEO) is a mitochondrial disorder 
characterized by a slow, progressive paralysis 
of the extraocular muscles.5 Patients usually 
experience bilateral, symmetrical, progressive 
ptosis, followed by ophthalmoparesis months 
to years later. Ciliary and iris muscles are 
not involved. CPEO often occurs with other 
systemic features of mitochondrial dysfunc-
tion that can cause significant morbidity and  
mortality.5 

❚ Graves ophthalmopathy arises from 
soft-tissue enlargement in the orbit, leading 
to increased pressure within the bony cavity.6 
Approximately 40% of patients with Graves 

Diagnosis:  
Third (oculomotor) nerve palsy
This patient had a complete third nerve palsy 
(TNP). This is defined as palsy involving all 
of the muscles innervated by the oculomo-
tor nerve, with pupillary involvement.1 The 
oculomotor nerve supplies motor innervation 
to the levator palpebrae superioris, superior 
rectus, medial rectus, inferior rectus, and in-
ferior oblique muscles and parasympathetic 
innervation to the pupillary constrictor and 
ciliary muscles.2 As a result, patients present 
with exotropia and hypotropia on exam with  
anisocoria. Diplopia, ptosis, and an enlarged 
pupil are classic symptoms of TNP.2 

Computed tomography (CT) of the brain 
performed immediately after this patient’s ac-
cident demonstrated a 15-mm hemorrhage 
within the left basal ganglia with mild associ-
ated edema, and a small focus of hyperattenu-
ation within the right aspect of the suprasellar 
cistern. There was no evidence of skull fracture. 
CT angiography (CTA) of the brain showed no 
evidence of aneurysm. 

Several days later, magnetic resonance 
imaging (MRI) of the brain confirmed prior 
CT findings and revealed hemorrhagic con-
tusions along the anterior and medial left 
temporal lobe. Additionally, the MRI showed 
subtle subdural hemorrhages along the mid-
line falx and right parietal region, as well as 
diffuse subarachnoid hemorrhage around 
both hemispheres, the interpeduncular cis-
tern, and the suprasellar cistern (FIGURE 2). 
The basal ganglia hemorrhage was believed to 
have been a result of uncontrolled hyperten-
sion. The hemorrhage was responsible for her 
right-sided weakness and was the presumed 
cause of the accident. The other findings were 
due to head trauma. Her TNP was most likely 
caused by both compression and irritation of 
the right oculomotor nerve.

An uncommon occurrence
A population-based study identified the an-
nual incidence of TNP to be 4 per 100,000.1 The 
mean age of onset was 42 years. The incidence 
in patients older than 60 years was greater 
than the incidence in those younger than 
60.2 Isolated TNP occurred in approximately  
40% of cases.2 

❚ Complete TNP is typically indicative of 

Diplopia, ptosis, 
and an enlarged 
pupil are classic 
symptoms of 
TNP.
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ophthalmopathy present with restrictive ex-
traocular myopathy; however > 90% have eye-
lid retraction, as opposed to ptosis.7 

❚ Guillain-Barré syndrome (GBS) is an 
acute, demyelinating immune-mediated poly-
neuropathy involving the spinal roots, periph-
eral nerves, and often the cranial nerves.8 The 
Miller Fisher variant of GBS is characterized 
by bilateral ophthalmoparesis, areflexia, and 
ataxia.8 At the early stage of illness, the presen-
tation may be similar to TNP.8 Brain imaging is 
normal in patients with GBS; the diagnosis is 
established via characteristic electromyogra-
phy and cerebrospinal fluid findings.8 

❚ Myasthenia gravis often manifests 
with variable ptosis associated with diplopia.9 
Symptoms may be unilateral or bilateral.  The 
ice-pack test has been identified as a simple, 
preliminary test for ocular myasthenia. The test 
involves the application of an ice-pack over the 
lids for 5 minutes. A 50% reduction in at least 
1 component of ocular deviation is considered 
a positive response.10 Its specificity reportedly 
reaches 100%, with a sensitivity of 80%.10 

❚ COVID-19 infection may also include 
neurologic manifestations. There are an in-
creasing number of case reports of central ner-
vous system abnormalities including TNP.11,12 

Trauma, tumors, or an aneurysm 
could be at work in TNP  
❚ TNP associated with trauma usually de-
velops secondary to compression from an  
expanding hematoma, although it may also 
be a result of irritation of the nerve from 
blood in the subarachnoid space.13 Estimates 
of the incidence of TNP due to trauma range 
from 12% to 26% of cases.1,14 Vehicle-related 
injury is the most frequent cause of trauma-
related TNP.14 

❚ Pituitary tumors most commonly  
involve the oculomotor nerve; 14% to 30% of pi-
tuitary tumors lead to TNP.13 Pituitary apoplexy 
secondary to infarction or hemorrhage is often 
associated with visual field defects and TNP.13

❚ An underlying aneurysm manifests in 
a minority (10% to 15%) of patients presenting 
with TNP.3 

Imaging is key 
to getting at the cause of TNP
The evaluation of patients presenting with 

acute TNP should be focused first on detecting 
an aneurysmal compressive lesion.3 CTA is the 
imaging modality of choice.  

Once an aneurysm has been ruled out, the 
work-up should include a lumbar puncture and 
an erythrocyte sedimentation rate.  Older pa-
tients should be assessed for conditions such 
as hypertension or diabetes that put them at 
risk for microvascular disease.3 If microvascular 
TNP is unlikely, MRI with MR angiography is 
recommended to exclude other potential eti-
ologies of TNP.3  If the patient is younger than  
50 years of age, consider potential infectious and 
inflammatory etiologies (eg, giant cell arteritis).3 

Treatment options are varied
The treatment of patients with TNP is spe-
cific to the disease state. For those patients 
with vascular risk factors and a presumptive 
diagnosis of microvascular TNP, it is reason-

FIGURE 2

MRI following the motorcycle accident

Brain magnetic resonance imaging demonstrated hyperattenuation of the 
suprasellar and interpeduncular cisterns, as well as a diffuse subarachnoid 
hemorrhage.
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able to observe the patient for 2 to 3 months.3 
Antiplatelet therapy is usually initiated. Patch-
ing 1 eye is useful in alleviating diplopia, 
particularly in the short term. In most cases, 
deficits related to TNP resolve over weeks to 
months. Deficits that persist beyond 6 months 
may require surgical intervention.

TNP: “The tip of the iceberg”
TNP may signal a neurologic emergency, such 
as an aneurysm, or other conditions such as 
pituitary disease or giant cell arteritis. Any 
patient presenting with acute onset of TNP 
should undergo a noninvasive neuroimaging 
study.3 

❚ Our patient was treated for hyperten-
sion; however, she was lost to follow-up.       JFP
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