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M
ucormycosis is an ag-
gressive opportunistic 
fungal infection, also 
known as phycomycosis 
and zygomycosis. Al-

though mucormycosis can affect other 
parts of the body such as the lungs 
and gastrointestinal tract, this review 
focuses on the rhinocerebral-orbital 
type. It is caused by organisms of the 
family Mucoraceae (including the gen-
era Mucor, Absidia, and Rhizopus).1 

The fungus that causes the disease 
is ubiquitous in nature and is found 
in soil and on decaying vegetation. 
Because the fungus is so widespread, 
humans are exposed to it on a regular 
basis. The spores of the fungus are 
inhaled through the mouth and nose, 
but infection rarely occurs in a person 
with an intact immune system because 
macrophages phagocytize the spores. 
However, an immunocompromised 
individual is unable to mount an ef-
fective immune response against the 
inhaled spores; thus, germination and 
hyphae formation occur and infection 
develops, most commonly in the si-
nuses and lungs. 

When the fungus invades the pa-
ranasal sinus mucosa, it may spread 
directly to the orbital apex and, from 
there, gain intracerebral access. Mu-
cormycosis is difficult to diagnose ear-
ly, as patients often present with non-
specific symptoms. By the time signs 
of orbital apex involvement develop, 
it is often too late to save the patient’s 
vision, or even the patient’s eye or life. 
The presentation is typically a rapidly 

progressive infection, and the disease 
is associated with a high mortality rate.

Epidemiology
The disease has a predilection for 
distinct patient populations. These 
include individuals with diabetes mel-
litus (especially those with diabetic 
ketoacidosis); persons who have re-
ceived multiple blood transfusions; 
immunocompromised patients with 
severe neutropenia such as those with 
transplants or hematopoietic malig-
nancies; or those on chronic steroids 
or immunosuppressants.2,3 

Pathogenesis
Diabetic or immunocompromised 
patients most commonly present with 
sinus disease. The organisms often 
invade the paranasal sinus mucosa; 
they may remain contained there or 
progress into the orbit or brain paren-

chyma, causing sino-orbital and/or 
rhinocerebral infections, respectively.3 
The fungal hyphae directly invade 
blood vessels, producing tissue infarc-
tion and massive necrosis with bone 
destruction.4-6 

The ethmoid sinus is an important 
route of infection, since mucormycosis 
may invade through the thin lamina 
papyracea and gain access to the orbit 
and its contents. From here, the organ-
isms may extend posteriorly to the 
orbital apex, leading to orbital apex 
syndrome. The optic nerve may be af-
fected, resulting in vision loss. Involve-
ment of the superior orbital fissure and 
its contents, such as cranial nerves III, 
IV, and VI, and branches of V1 and V2, 
may cause diplopia, ophthalmoplegia, 
and sensory loss to the correspond-
ing areas of the cornea and face. With 
further posterior extension, the fungus 
may gain access to the cavernous sinus 

Ophthalmic Pearls

OCULOPLASTICS

Diagnosis and Management of 
Orbital Mucormycosis

by courtney y. kauh, md, ms, and christine c. nelson, md, facs 
edited by sharon fekrat, md, and ingrid u. scott, md, mph

Orbital imaging. (1A) CT of the orbits shows opacification of the right parana-
sal sinus. (1B) MRI demonstrates correlating nonenhancement of the right nasal 
sinus mucosa.

1A 1B
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nce thought to be very different from one another, vitreomacular traction (VMT) syn-
drome, macular hole, and some macular puckers are now understood to be manifestations 
of the same fundamental problem: anomalous posterior vitreous detachment (PVD) with 
persistent vitreomacular adhesion (VMA). Moreover, this problematic combination of PVD 
and VMA is also associated with retinal tears and detachment, diabetic retinopathy (DR), 

and exudative age-related macular degeneration (AMD).1 
Although there have been many advances in the treatment of these vitreomacular interface diseases, 

viewpoints differ on the best approaches, particularly the current role of pharmacologic vitreolysis.2

“We are all born with a vitreous gel that is optically clear and 100 percent gel, but the process of the 
gel liquefying over time is life-long,” said Nancy M. Holekamp, MD, at the Pepose Vision Institute in 
St. Louis. “When we’re 100 years old, it’s 100 percent liquid and full of f loaters.” 

As a gel, the vitreous adheres to the retina everywhere on its surface, like Velcro. “By our mid-60s, 
enough of the gel has liquefied to start sloshing around in the eye, with the remaining solids pulling 
on the retina,” Dr. Holekamp explained. At the same time, there is a weakening of the “Velcro” be-
tween the posterior vitreous cortex and the retina. When this two-step process is synchronized, as it 
is in most people, the vitreous pulls free of the retina, typically causing floaters, and that’s the end of 
the story. This is called posterior vitreous detachment, or PVD.

Pathophysiology. In some instances, the vitreous gel has liquefied, but the adhesion of the vitre-
ous to the macula (VMA) has not weakened, resulting in anomalous PVD. The vitreous can split 
(partial-thickness PVD), creating traction on the retina. When traction occurs in the macula, VMT 
syndrome can occur (as well as exacerbation of DR and AMD). If the direction of tangential trac-
tion is outward, a macular hole may form, explained Jerry Sebag, MD, at the VMR Institute and the 
Doheny Eye Institute in California. If traction goes inward, macular pucker may result.3,4

By GaBrielle Weiner, Contributing Writer

Four experts weigh in on what to 

consider when helping patients  

decide on their course of treatment.
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