
 Search

(http://medicine.uiowa.edu/eye/)

Ophthalmology and Visual Sciences

(http://medicine.uiowa.edu/eye)

(../index.htm)

Self-Resolving Ischemic Third Nerve Palsy
Authors: Franklin J. Canady, BA, Aaron M. Ricca, MD (../bio/authors/Ricca-Aaron.htm), Heather A. Stiff, MD

(../bio/authors/Stiff-Heather.htm), Erin M. Shriver, MD (../bio/authors/Shriver-Erin.htm), Audrey C. Ko, MD

(https://medicine.uiowa.edu/eye/profile/audrey-ko)

Posted October 8, 2018

INITIAL PRESENTATION

Chief Complaint

Right upper eyelid ptosis and binocular double vision

History of Present Illness

A 62-year-old man with a history of hypertension, hyperlipidemia, and poorly controlled type 2 diabetes mellitus

was referred to the University of Iowa Hospitals and Clinics oculoplastics service for evaluation of a drooping

right upper eyelid. He had a history of proliferative diabetic retinopathy (PDR) with recurrent vitreous

hemorrhage despite intravitreal Avastin therapy and panretinal photocoagulation (PRP) of both eyes 5 years

prior. Approximately four months prior to developing his droopy right upper eyelid, he presented to the

emergency department (ED) because he could not move his right eye inward. Examination was remarkable for

bilateral PDR and a right adduction motility deficit. An inpatient stroke evaluation by the neurology service

revealed an unremarkable computed tomography (CT) of the brain, magnetic resonance imaging (MRI) of the

brain, and magnetic resonance angiogram (MRA) of the head and neck. He was diagnosed with an ischemic

partial third nerve palsy and discharged with instructions to follow-up with his primary care provider and a

retina specialist

The patient presented to his ophthalmologist approximately four months later with binocular diplopia and

noted that his right eye symptoms were affecting his ability to read and drive. He also developed headaches due

to tonic contraction of the frontalis muscle in an attempt to raise his right upper eyelid. Examination showed

limited extraocular motility of his right eye (OD) in all directions that appeared worse than the prior

presentation. The remainder of his physical exam was otherwise unremarkable. The laboratory work-up,

including ESR and CRP, was unremarkable.
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Past Ocular History

Cataract surgery both eyes (OU)  in 2010

PDR requiring laser indirect ophthalmoscopy OD and pars plana vitrectomy with endolaser PRP of the le�

eye (OS) in 2017

Ozurdex OU (7 weeks OD and 15 weeks OS since last implantation) since 2017

Avastin intravitreal injections since 2012

Past Medical History

Type 2 diabetes mellitus for more than 10 years with PDR in addition to peripheral neuropathy and le�

foot amputation due to a non-healing ulcer. Most recent hemoglobin A1c was 9.3%.

Hypertension

Hyperlipidemia

Medications

Aspirin 81 mg 1 tablet daily by mouth

Insulin detemir 100 unit/mL inject 30 units at bedtime subcutaneously

Insulin glargine 100 unit/mL inject 30 units at bedtime subcutaneously

Metformin 500 mg 3 tablets daily by mouth

Ondansetron 4 mg as needed by mouth

Sitagliptin 100 mg 1 tablet daily by mouth

Allergies

No known allergies

Family History

Mother and brother with history of type 2 diabetes

Brother with history of hypertension

Social History

Tobacco: 2.5 pack year smoking history, quit smoking in the early 2000s

Alcohol: 1-2 drinks per week

Review of Systems

Negative except as listed in the history of present illness.  The patient specifically denied weight loss, jaw

claudication, scalp tenderness, and fatigue.

OCULAR EXAMINATION

Visual Acuity with correction (Snellen)
OD: 20/40, no improvement with pinhole

OS: 20/30, no improvement with pinhole



Ocular Motility/Alignment

OD:

-3 -3 -3

0   -4

-1 -1 -1

OS: full

Intraocular Pressure (Tonopen)
OD: 20 mmHg

OS: 16 mmHg

Pupils

OD: 3 mm (dark) → 2 mm (light) with no relative afferent pupillary defect (RAPD)

OS: 3 mm (dark) → 2 mm (light) with no RAPD

External

OU: Normal frontalis movement 
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Figure 1: External photograph demonstrating right upper eyelid ptosis.
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Figure 2: External 5-gaze photographs demonstrating the decreased motility of the right eye in all directions
except for abduction.

Slit lamp exam

OD

Lids/lashes: Complete ptosis

Conjunctiva/sclera: Clear and quiet

Cornea: Clear

Anterior chamber: Deep and quiet

Iris: Normal architecture

Lens: Posterior chamber intraocular lens (PCIOL)

OS

Lids/lashes: Normal

Conjunctiva/sclera: Clear and quiet

Cornea: Clear

Anterior chamber: Deep and quiet

Iris: Normal architecture

Lens: PCIOL

Dilated fundus examination (DFE)
OD:

Vitreous: Dexamethasone (Ozurdex®) implant inferiorly

Disc: Normal, regressed neovascularization of the disc (NVD), gliosis

Cup-to-disc ratio: 0.4

Macula: Diabetic macular edema (DME) present but none within one disc diameter of the fovea

Vessels: No major occlusions, attenuated

Periphery: Attached with PRP scars

OS:

Vitreous: Dexamethasone (Ozurdex®) implant inferiorly

Disc: Normal

Cup-to-disc ratio: 0.4

Macula: No clinically significant macular edema
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Vessels: No major occlusions, attenuated

Periphery: Heavy PRP scars

Differential Diagnosis

Myasthenia gravis (case2.htm)

Thyroid eye disease (../tutorials/thyroid-eye-disease/index.htm)

Chronic progressive external ophthalmoplegia (../cases-i/case114/CPEO.html)

Internuclear ophthalmoplegia (252-internuclear-ophthalmoplegia.htm)

Skew deviation (200-OTR.htm)

Microvascular ischemia secondary to diabetes (../patients/diabetes.htm)

Compression by a mass (156-Fungal-abscess-causing-3rd-nerve-palsy.htm) (i.e. tumor or abscess)

Carotid cavernous fistula (111-Carotid-Cavernous-Fistula.htm)

Demyelinating disease (i.e. multiple sclerosis (../atlas/pages/multiple-sclerosis.html))

Granulomatous disease (i.e. sarcoidosis (case3.htm))

Giant cell arteritis (../article/GCA/) (or other types of vasculitis)

Neurosyphilis (157-Ocular-Syphilis.htm)

Cavernous sinus thrombosis

Recent history of brain surgery

Drug side effect (i.e. infliximab)

Trauma

Aneurysm

Stroke

CLINICAL COURSE
The presentation was consistent with a right pupil-sparing third nerve palsy secondary to poorly controlled

hypertension and diabetes. The previous work-up by neurology four months prior was negative for a mass,

aneurysm, or stroke.  It was determined that the third nerve palsy was ischemic in nature, and he was given

strict return precautions, such as progression of symptoms or involvement of the pupil.  At the return visit three

months later, the right upper eyelid ptosis and motility deficits had completely resolved. He was encouraged to

discuss diabetes and hypertension management with his primary care provider, and to continue to follow with

ophthalmology regarding PDR management. 
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Figure 3: External 5-gaze photographs taken at the follow-up appointment four months after onset of
symptoms demonstrating full extraocular motility and no ptosis bilaterally.

DIAGNOSIS
Right-sided ischemic pupil-sparing cranial nerve III palsy

DISCUSSION

Etiology/Epidemiology

Acquired third nerve palsy, o�en presenting with ptosis and the eye in a "down and out" position, has a wide

differential diagnosis including microvascular damage, tumors, aneurysms, post-neurosurgery, and trauma

[1,2]. The incidence of acquired third nerve palsy is estimated to be approximately four per 100,000, with

microvascular ischemia being the most common cause, comprising 42% of cases [1].

Aneurysm as the cause of third nerve palsy has previously been estimated to be 10-30% [3], but more recent

estimates have placed the frequency at approximately six percent [1]. Tumors comprise about 11% of third

nerve palsy cases, while trauma makes up about 12% of cases [1]. When there is a third nerve palsy without

pupil involvement, this is more suggestive of microvascular ischemia, a complication o�en seen in poorly

managed diabetics [1, 4-7]. Additionally, another important cause of ischemic third nerve palsy is vasculitis,

particularly giant cell arteritis (GCA) [8].

Pathophysiology

Microvascular ischemia secondary to diabetes is due to peripheral nerve injury and loss of blood flow. Peripheral

nerve injury is the end result of osmotic damage caused by sorbitol accumulation and advanced glycation end-

products (AGEs) [9, 10]. AGEs lead to oxidative stress mainly through activation of NADPH oxidase, and this in

turn can lead to apoptosis of the nerve tissues affected such as Schwann cells, nerve fibers, and endothelial cells

of the vaso vasorum [9]. The ischemia initially damages the center motor fibers of cranial nerve III. This is

thought to occur because the artery supplying cranial nerve III is located centrally. In contrast, the

parasympathetic fibers travel superficially along the medial portion of cranial nerve III [7]. The parasympathetic
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fibers that mediate miosis start in the Edinger-Westphal nucleus, and their axons track along the periphery of

cranial nerve III to synapse with the postganglionic cells in the ciliary ganglion (see Figure 4). The ciliary ganglion

contains axons that enter the eye via the short ciliary nerves, which innervate the sphincter pupillae, the muscle

that leads to pupil constriction [11]. In the case of microvascular third nerve palsies, since the parasympathetic

nerve fibers are located furthest away from the ischemic blood vessel, in most cases they are affecter much later

or spared entirely. This results in a third nerve palsy with a non-dilated and reactive pupil [4-7].

(../cases-i/case280/Fig4-LRG.jpg)

Figure 4: Used with permission, Patrick J. Lynch, medical illustrator; C. Carl Jaffe, MD,
cardiologist. https://creativecommons.org/licenses/by/2.5/ (https://creativecommons.org/licenses/by/2.5/).
Anatomic diagram demonstrating the close proximity of the parasympathetic nerve fibers with the oculomotor
nerve. Note that the ciliary ganglion is where the parasympathetic synapse occurs, and the postganglionic
nerve fibers travel to innervate the sphincter muscle of the pupil, allowing for pupillary constriction.

Signs/Symptoms

A third nerve palsy commonly presents with the eye in an abducted and depressed position ("down and out")

due to unopposed action of the lateral rectus and superior oblique muscles. The patient o�en experiences

binocular diplopia if the eyelid is not completely ptotic and blocking the visual axis [1, 4, 12]. Because the

parasympathetic nerve fibers are commonly spared, the pupil is typically non-dilated and responds to light [4].

One of the more serious etiologies causing a third nerve palsy is a posterior communicating artery aneurysm,

which o�en presents with a dilated pupil. This clinical scenario is o�en referred to as the "rule of the pupil,"

meaning that a dilated pupil in the setting of third nerve palsy is an ominous sign o�en associated with a

compressive lesion [4, 12, 13]. However, it is important to note that the rule of the pupil does not always hold.

Patients with aneurysms can present with no pupil involvement and patients with microvascular ischemic third

nerve palsy can have pupil involvement [7, 13-15]. In the case of an equivocal exam, or medical history

inconsistent with microvascular disease, it is prudent to obtain imaging to rule out causes such as an aneurysm

or tumor.
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Testing/Laboratory work-up

In diagnosing a third nerve palsy, a complete ocular examination is performed, including pupillary reactivity,

extraocular motility, eyelid position, and confrontation visual fields. Additionally, all cranial nerves should be

evaluated (2). If myasthenia gravis is suspected, the ice test or Tensilon test should be performed (further details

regarding testing for myasthenia gravis can be found here (case2.htm)) [2]. If GCA is suspected, it is important to

obtain a C-reactive protein level, erythrocyte sedimentation rate, and platelet levels [2]. If ischemic disease is

suspected, evaluating the patient's blood pressure, fasting blood glucose level, and hemoglobin A1c is prudent

[2]. If the patient is a child, a complete blood count with differential should be ordered to evaluate for blood

dyscrasias [2].

Imaging

Imaging practices for suspected ischemic pupil-sparing third nerve palsy are currently under debate. Some

sources suggest obtaining a head CT or a CT angiogram, and only order a head MRI if the head CT or CT

angiogram are not available or contraindicated [2]. However, the most commonly used initial imaging modality

is MRI [5]. In cases of suspected subarachnoid hemorrhage or trauma, a CT scan may be the preferred method

[5]. If the pupil is involved, CT angiography is indicated if the patient is greater than 10 years old and previous

imaging studies are equivocal [2]. Studies have shown that neurologists are more likely than ophthalmologists

to order MRI imaging in patients presenting with third nerve palsy [16].

The decision to order an MRI for a patient with a pupil-sparing third nerve palsy is dependent on the medical

history. Some studies suggest that ordering an MRI for a third nerve palsy should be done in patients with no

history of diabetes or hypertension, since a non-ischemic cause is likely higher without risk factors [17]. In

contrast, patients with suspected ischemic third nerve palsy who have a history of diabetes or hypertension can

be observed initially with the option of MRI imaging if there has been no improvement a�er three months [2, 7,

17]. MRI as a diagnostic test has been shown to be of some clinical utility, with one study obtaining a brain MRI

of 43 patients with a pupil-sparing third nerve palsy and showing an identifiable cause in 25 cases [17].

Treatment/Management/Guidelines

The management of ischemic third nerve palsy is expectant observation as the condition is most o�en self-

limiting, and attention is turned toward addressing the risk factors. Appropriate interventions include control of

blood glucose, blood pressure, and lipid levels [2]. While ischemic third nerve palsy can be debilitating to

patients, the symptoms fully resolve in 80-85% of patients over a period of three to six months [2, 7, 18, 19].

However, if the condition does not resolve, or the patient desires symptomatic relief in the intervening time

period, there are several treatment options. Options for managing diplopia include occluding the affected eye

with a patch or opaque lens or placing a Fresnel prism when the medial rectus still has residual function [19].

However, it should be noted that patching is sometimes discouraged in children less than eight years old due to

the risk of developing amblyopia, [2] and using prisms is not recommended at all in children by pediatric

ophthalmologists at the University of Iowa.

Botulinium toxin to the lateral rectus is another option during the acute phase of a third nerve palsy and has

been shown to be especially useful in isolated cases of medial rectus involvement. The toxin acts by weakening

the lateral rectus, balancing the paralysis of the medial rectus [19]. Botulinium toxin therapy is less o�en

indicated for vertical muscle imbalance, as it has been shown to have more complications, namely muscle

weakness or stiffness [19].

If nonsurgical management fails, and the patient does not have resolution of symptoms in six months,

strabismus surgery can be performed (19). Documented stability of residual deficits in extraocular motility is

desired prior to proceeding with corrective surgery. Blepharoptosis surgery can also be done to correct any
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residual ptosis associated with a third nerve palsy (20). Third nerve palsy has many different surgical

approaches based on the severity of the palsy. Options include Müller's muscle conjunctival resection (MMCR),

levator advancement, and frontalis sling, as discussed in this related EyeRounds article

(../tutorials/Ptosis/index.htm) [21].

 

EPIDEMIOLOGY OR ETIOLOGY

4 per 100,000

Ischemic third nerve palsy is the most prevalent

of all causes (42%) (1)

Aneurysm likely comprises less than 10% of

cases

SIGNS

Eye in "down and out" position [1, 4, 12]

Ptosis [4]

Pupil likely reactive to light [4, 12, 13]

SYMPTOMS

Binocular diplopia [1, 4, 12]

Vision loss in affected eye due to ptosis [1, 4, 12]

TREATMENT/MANAGEMENT

Giant cell arteritis work-up [8]

MRI brain and MRA head and neck are done in

many cases [5]

Observation for three to six months [2, 7, 18, 19]

Tight blood glucose control [2]

Patching (if patient desires and is > eight years

of age) [2]

Strabismus surgery if no improvement a�er six

months [19]

Blepharoptosis surgery (ptosis correction) [20]

Botulinium toxin [19]
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