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Introduction

T
his report describes a case of unilateral proptosis due

to an intraorbital arteriovenous malformation. Prop-

tosis can be caused by a variety of vascular, infectious,

endocrine, and neoplastic diseases that may threaten

vision or cause serious systemic complications or death.

Accurate diagnosis and timely and appropriate referral

from the urgent care setting can prevent these compli-

cations. Thus, it is important for urgent care providers

to understand the disease processes that can present

with proptosis and include them in the differential diag-

nosis when evaluating eye problems.

Case Presentation

A 32-year-old man presented to an urgent care clinic

with a 5-year history of right-eye pain and gradual
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swelling. There had been no inciting trauma, fever, or hyperthyroid

symptoms. He had no blurry or double vision. There was no family

history of ocular problems.

Physical Examination

On initial presentation, the patient’s vital signs were as follows:

! Temperature: 36.5°C

! Blood pressure: 134/90 mm Hg

! Pulse: 83 beats/min

! Respiratory rate: 19 breaths/min

! Oxygen saturation: 99% on room air

On physical examination, the patient appeared to be well. He

demonstrated right-eye injection, proptosis, and upper-lid swelling.

His pupils were equally round and reactive to light; extraocular

movements were intact. His dentition was unremarkable, and his

sinuses were not tender. His visual acuity was 20/20 bilaterally with-

out correction.

Imaging

The patient was referred for magnetic resonance imaging (MRI).

Diagnosis

The diagnosis was arteriovenous malformation (AVM), as seen in Fig-

ures 1–5, rather than carotid-cavernous fistula.

Discussion

Proptosis is an uncommon presentation or examination finding,

with an incidence of 16 cases/100,000 persons per year among

women and 2.9 cases/100,000 persons per year among men.1 Prop-

tosis can be subtle, and thus it may go unnoticed by the patient if

it develops gradually. In the evaluation of eye presentations, espe-

cially with concerning features such as diplopia, vision loss, and

restriction of extraocular movements, proptosis is an important

physical examination finding that can help direct the work-up.

Proptosis is easily missed, but looking for it can lead to timely imag-

ing and treatment before the underlying disease irreversibly damages

the patient’s eyesight.

Anatomy

Blood flow to the eye is supplied by the internal carotid artery, which

gives rise to the ophthalmic artery, which then branches into the

central retinal artery and other smaller vessels. Venous drainage

occurs through the central retinal vein and vortex veins; these drain

into the cavernous sinus, the pterygoid venous plexus, and the facial

vein.2 AVMs occur when the embryonic vasculature does not differ-

entiate in one or more locations, leading to a mass of tangled arteries

and veins. The resulting high-pressure shunt between the arterial and

venous systems causes congestion in the veins draining the AVM,

leading to mass effect, tissue edema, and aneurysm formation.3 In

both fistulas and malformations, blood bypasses the capillaries and
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tissues: Arterio venous fistulas involve a single connection

between one artery and one vein, whereas AVMs involve

multiple connections.4

Diagnosis and Disposition

When evaluating proptosis, clinicians must consider a

broad differential diagnosis, ranging from benign to

sight- and life-threatening conditions (Table 1). Patients

Figure 4.

Head magnetic resonance venogram coronal maximum-

intensity projection image showing enlarged, tortuous

right cerebral veins.

Figure 5.

Asymmetrically enlarged right external carotid artery

branches: middle meningeal artery branches (anterior

branch, yellow arrow; posterior branch, red arrow) and

occipital artery (green arrow). The left middle meningeal

artery branches are also enlarged, but less than on the

right (white arrows).

Figure 3.

Enlarged, tortuous right cortical veins (red) and enlarged

right basal vein of Rosenthal (yellow).

Figure 2.

Coronal computed tomography angiogram through the orbits

shows asymmetrically enlarged right superior ophthalmic

vein (yellow) compared with the nondilated left superior

ophthalmic vein (red).

Figure 1.

Right orbital proptosis.
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with unilateral proptosis should have same-day or urgent orbital

imaging with intravenous contrast. If imaging suggests a vascular

lesion, follow-up imaging should include contrast evaluation of cra-

nial vasculature. Initial treatment of AVMs can be done medically,

including symptomatic management of headache and control of

hypertension and diabetes mellitus.5 Once identified, AVMs should

be assessed in a neurosurgery department or a neuro-interventional

radiology department for definitive surgical treatment.6

Treatment

Surgical options for the treatment of intraorbital AVM include micro-

surgical resection to remove the nidus of the AVM, endovascular

embolization with thrombosing agents to reduce the size of the

shunt, and stereotactic radiosurgery, which also reduces the shunt

via radiation-induced thrombosis. Endovascular embolization is the

preferred, least-invasive procedure, with a high cure rate and mini-

mal risks. These three modalities may also be used in combination

to maximize effect or reduce risk of hemorrhage; usually preopera-

tive embolization is followed by surgical excision.7 Whichever treat-

ment strategy is chosen, long-term follow-up is recommended to

assess for regrowth of the lesion.

Complications

Major complications of intraorbital AVMs include intraorbital hem-

orrhage, headaches, eye pain, glaucoma, and visual disturbances

such as decreased visual acuity (if cranial nerve II is affected) and

diplopia (if cranial nerves III, IV, and/or VI are affected).6 The mor-

tality rate for AVM-related hemorrhage is 6% to 14%, and the annual

risk of bleeding for patients with an AVM is 1% to 2%.8

Sudden onset of severe pain, nausea and vomiting, worsening

proptosis, decreased visual acuity, and restriction of extraocular

movements in the setting of a known or suspected AVM may rep-

resent orbital hemorrhage and retrobulbar hematoma. Bleeding

within the confined space of the orbit leads to an orbital compart-

ment syndrome and retinal ischemia, causing irreversible vision loss

in as little as 60 to 100 minutes.9 There are few reported cases detail-

ing the treatment of acute spontaneous hemorrhage of AVMs; lateral

canthotomy and cantholysis have been used in postoperative AVM

bleeds.10 Decompression by lateral canthotomy should be consid-

ered when there is evidence of intraocular compartment syndrome,
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“Sudden onset of severe pain, nausea and vomiting,

worsening proptosis, decreased visual acuity, and

restriction of extraocular movements in the setting of 

a known or suspected AVM may represent orbital

hemorrhage and retrobulbar hematoma. Bleeding within

the confined space of the orbit leads to an orbital

compartment syndrome and retinal ischemia, causing

irreversible vision loss in as little as 60 to 100 minutes.”
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as evidenced by a tonometric measurement of intraoc-

ular pressure >40 mm Hg.9

Take-Home Points

The patient presented in this case had slowly progressive

unilateral proptosis without fever or clinical evidence of

cancer, making infection or malignancy less likely. Nor-

mal findings on thyroid studies excluded Graves oph-

thalmopathy. Structural or vascular etiologies remained

prominent on the differential diagnosis; a vascular etiol-

ogy was confirmed by contrast-enhanced MRI. The

patient was referred to a neuro-interventional radiology

department for  evaluation.

For ill-appearing patients with proptosis, indications

for transfer to an emergency department include intra-

orbital hemorrhage, infection, and trauma. Rapid pro-

gression of symptoms, severe pain, and decreased vision

may indicate intraorbital hemorrhage and retrobulbar

hematoma, which should be managed by lateral can-

thotomy and by transfer to facilities with ophthalmol-

ogy services. Patients for whom there is high suspicion

for infection, including rapid progression, pain, fever,

or risk factors for mucormycosis, may be transferred

with intravenous antibiotics or antifungals.

In contrast, patients with slowly progressive proptosis

not suggestive of infection or trauma can safely be dis-

charged for semi-urgent imaging for vascular or struc-

tural abnormalities as long as close follow-up can be

ensured. Ultimately, these clinically well patients may

need referral to ophthalmology, neurosurgery, or neuro-

interventional radiology departments, depending on

imaging results. !
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Table 1. Proptosis Differential Diagnosis and Evaluation (continued)

Diagnosis Pathophysiology Presentation Work-Up

Trauma

Orbital fracture23 May occur at orbital floor, walls, or roof; often leads

orbital swelling and entrapment of extraocular

muscles/fat

Trauma, periocular swelling, diplopia, ecchymosis,

chemosis, subconjunctival hemorrhage

CT, extra-ocular movement

assessment, eye pressure,

vision examination

Vascular

Anterior cranial fossa dural

arteriovenous fistula24

Fistula through the dura, connecting branches of dural

arteries to dural veins or a venous sinus

Proptosis, diplopia, cranial nerve palsies (due to mass

effect from venous congestion in superior ophthalmic

vein)

CTA, MRA, angiography,

color Doppler

Carotid-cavernous fistula25,26 Direct connection between carotid artery and

cavernous sinus

Proptosis, chemosis, cephalic bruit, pain, elevated

intra-ocular pressure/glaucoma, diplopia, vision loss,

intracranial hemorrhage

CT, MRI, CTA, MRA,

angiography, color Doppler

Cavernous hemangioma27 Dilated cluster of veins forming a slow-growing tumor,

leading to mass effect within the orbit

Proptosis, visual deficits, restriction of extra-ocular

movements, papilledema

CT (often missed), MRI

Cavernous sinus thrombosis28 Spread of infection from extra-cranial structures to the

cavernous sinus through emissary veins. Local

endothelial damage and bacteria-derived

prothrombotic substances lead to thrombosis and

venous congestion.

Proptosis, chemosis, periorbital edema, headache,

sepsis

CT, MRI

Cirsoid scalp aneurysm29 Arteriovenous fistula between superficial temporal

artery and scalp veins causing venous congestion

Scalp swelling, bleeding, tinnitus, headache, bruit CTA, angiography

Intraorbital aneurysm30 Aneurysm of the intraorbital segment of the

ophthalmic artery

Cranial nerve palsies, vision loss, hemorrhage,

proptosis 

CTA, MRI/MRA

Intraorbital arteriovenous

malformation8,31

Direct connection between intraorbital arteries and

veins

Orbital bruit CTA, MRI/MRA

Orbital varices19 Congenital venous malformation consisting of thin-

walled and distensible veins. These veins have low

flow and are prone to thrombosis.

Proptosis (usually intermittent and reversible),

periorbital pain, acute vision loss

CT, MRI, color Doppler

CT, computed tomography; CTA, computed tomography angiography; DWI, diffusion-weighted imaging; HPF, high-power field; Ig, immunoglobulin; LDH, lactate

dehydrogenase; MRA, magnetic resonance angiography; MRI, magnetic resonance imaging; T3, triiodothyronine; T4, thyroxine; TSH, thyroid-stimulating hormone.


