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Introduction

Mucormycosis is a highly aggressive fungal infection
that wsually occurs in debilitated patients with an unde-
rlying pathologic condition. It can present in different
clinical forms, the most common being rhinocerebral
mucormycosis (RCM). Personal experience with three
cases of rhinocerebral form of mucormycosis with oc-
clusive vasculitis and cerebral infarction is the basis of
this report. In this report, we will present two cases with
vascular invasion of orbital and intracranial arteries in
detail, and summarize our clinical experience with addi-
tional case of RCM with occlusive vasculitis and cere-
bral infarction.

Hake 2R vk AXES HE8H o] Tl FF BaFe 5F §HF 34E A1l
o .

This form of disease typically starts in the nose, para-
nasal sinuses, or orbits, producing nasal discharge and
crusting, proptosis, ophthalmoplegia, and visual loss. The
association of CNS involvement has been well docu-
mented. In such cases, most striking and unusual feature
is the marked propensity of the hyphae to invade the
walls and lumens of blood vessels.

Patients & Methods

Three patients with rhinocerebral mucormycosis with
occlusive vasculitis and cerebral infarction were diagnosed
and treated at Ewha Womans University Mokdong hos-
pital, Ewha Womans University hospital and Catholic
university St. Mary’s hospital, between the years 1990
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and 2000. Data regarding these patients including age,
sex, systemic diseases, signs, symptoms, location, radio-
logical findings, treatment, and survival, were retricved
from the patients’ hospital medical records. The diagnosis
in case was based on pathological examination.

Case 1:

A 43-year-old male, diabetic, well controlled on oral
hypoglycemic agents, experienced sudden onset left orbital
pain and visual loss. He had suffered from generalized
malaise associated with rhinorrhea, fever, and retro-or-
bital pain. On examination, the patient was alert and cohe-
rent. His body temperature was 37.2C. His neck was
supple, and neurologic examination disclosed no motor
deficits, gross paresthesia, or ataxia. Cranial nerves, except
for the left second nerve, were normal on examination.
Ocular examination disclosed visual acuity of light pe-
rception OS and 20/25 OD. There was a left afferent
pupillary defect. Confrontational visual fields were full
on the right. Ocular versions were full in both eyes. He
had no proptosis. Examination of left fundus revealed

Fig. 1. Blopsy specimen of paranasal sinus with PAS
stain | large nonseptate hyphae with right angle
branch.

Four weeks after fater, the left eye remained near blind
but the pain had decreased. Fluorescein angiography of
the left eye showed marked delay in retinal arterial per-
fusion (retinal arterial filling had still not occurred at the
time of venous flow in the contra lateral eye), the optic
disc was nonperfused. Six months later, the patient was
blind in the left eye but otherwise asymptomatic.

pale optic disc with diffuse retinal edema consistent with
an occlusion of the central retinal artery; the right fundus
was normal.

Laboratory data included a white blood cell count
10,400/cu mm with left shift, ESR 99mmv/hr, blood sugar
369mg/100mL without ketones and an absence of anecmia
or acidosis. CT scanning revealed opacification of the
left ethmoid air cells without retro orbital abnormalities.
The cavernous sinuses were unremarkable. Results of
otorhinolaryngologic examination showed necrosis of
the left middle turbinate. He was treated with broad spec-
trum antibiotics and taken emergently to the operating
room for presumed mucormycosis. The patient underwent
surgery for radical sinus debridement. Black necrotic
eschar filling the sinuses was removed. Histopathologic
examination of the necrotic tissue revealed the charac-
teristic nonseptate branching hyphae of mucormycosis
(Fig. 1). The patient was maintained on daily infusion
of amphotericin B therapy along with local paranasal
debriment and packing. A daily regimen of intravenous
amphotericin B 1mg/kg/day was continued for 30 days,
and then on alternate days for another 30 days. Strict
control of his blood sugar was maintained.

Case 2 :

A 62-year-old male, diabetic was admitted to the hos-
pital because of painful swelling of the right eye and a
decrease in vision, He was doing well until two weeks
prior to admission when he noted frontal headaches on
the right side followed by gradually decreasing vision in
the right eye and pain, redness, and swelling in the right
periorbital area.

Examination on admission revealed a drowsy man.
The right eye was markedly swollen with ecchymosis of
the eyelids, ptosis, and mild proptosis. The pupil was
fixed dilated with no perception of light. There was com-
plete external ophthalmoplegia with absent corneal reflex
and loss of sensation along the distribution of the trige-
minal nerve on the right. Examination of the left eye
yielded normal results. Systemic neurologic examination
disclosed no other motor deficits, gross paresthesia, or
ataxia. An ophthalmologist was consulted and made the
diagnosis of cavernous sinus hemorrhage and central re-
tinal artery occlusion.

Laboratory data on admission revealed a hematocrit
of 29.1%, WBC count of 13,400/100m1(90% neutrop-
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Fig. 2. MRA shows multi-segmental stenosis.

hils) . Blood sugar of 235mg/100ml without ketone. Ar-
terial blood gases showed no acidosis. A CT scan of the
orbit showed maxillary, ethmoid and sphenoid opacity
without mass lesion in orbit. Otolaryngology consultation
was requested. The palate was normal but the nasal septum
was black and necrotic. The necrotic septum was biopsied
and microscopic examination revealed characteristic broad
non-septate hyphae. Amphotericin B was started. Four
weeks after admission, the patient suddenly became stu-
porous. The cranial nerve findings were unchanged but
he had a flaccid left hemiparesis. Brain MR images
showed multiple, high signal intensity lesions at the area
of right centrum semiovale and multifocal disruption of
luminal flow signal in M1, M2 portion of right MCA
(Fig. 2). This was thought to represent propagation of
mycotic thrombus down the vessel wall. Three months
later, the patient was blind in the right eye and gait with
stick due to his left hemiparesis.

Case 3:

A 57-year-old male, diabetic was admitted to the hos-
pital because of painful swelling of the right eye and
blindness. He was doing well until two weeks prior to
admission when he noted frontal headaches on the right
side followed by gradually decreasing vision in the right
eye and pain, redness, and swelling in the right perior-
bital area.

Examination on admission revealed a markedly swollen
with ecchymosis of the eyelids ptosis on his right eye.
The pupil was fixed dilated with no perception of light.
There was complete external ophthalmoplegia with absent

corneal reflex and loss of sensation along the distribu-
tion of the trigeminal nerve on the right. Examination of
the left eye was normal. Systemic neurologic examination
disclosed no other abnormalities.

WBC count was 13,400/100m! with left shift. Blood
sugar of 235mg/100m! without ketone. A CT scan of the
PNS showed maxillary, ethmoid and sphenoid opacity
without mass lesion in orbit. The necrotic mass in sinuses
was biopsied under Combi operation and microscopic
examination revealed characteristic broad non-septate hy-
phae. A clinical diagnosis of RCM was made and amp-
hotericin B was started. A week after admission, the
patient suddenly became drowsy and had a flaccid right
hemiparesis. These were nearly full recovered within 30
minutes. Brain MRI showed lesions at the area of left
basal ganglia. Cerebral angiography showed occlusion
of the left ophthalmic artery and stenosis of the left middle
cerebral artery. This was thought to represent intracra-
nial involvement. Six months later, the patient was blind
in the right eye. But the ptosis was on improving state
and there was no more TIA.

Discussion

Mucormycosis is a term used to describe infections
caused by fungi of the order Mucorales. These fungi are
common and are not ordinarily pathogenic. The most
common predisposing feature of clinical infection is
poorly controlled diabetes mellitus, particularly ketoaci-
dosis". All our patients had diabetes mellitus, but without
ketoacidosis when infected. Other predisposing factors
include leukemia, lymphoma, immunosuppresion and
burns®®. It can present in different clinical forms, the
most common being RCM. This form typically begins in
the nose and paranasal sinuses. The fungus has a marked
propensity to invade blood vessels”. Arterial thrombosis
may give a characteristic black necrotic lesion in the nose
or on the palate from which the histological diagnosis
may be made by the appearance of nonseptate hyphae.
Infection, then, usually involves the orbit. The most
frequent clinical manifestation of RCM are headache
and swelling of the fronto-orbital area, intranasal necrosis,

2)3)

decreased vision, and ophthalmoplegia®”. Two of our

cases (cases 2, 3) were typical in these respects. But in
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case 1, we could not find any external and internal oph-
thalmoplegia. In this rare case, involvement of the central

retinal artery produced blindness without ophthalmoplegia.

Several routes exist for further extension, such as cribri-
form plate or retrograde to the apex of the orbit involving
the ophthalmic artery, internal carotid artery, and cavernous
sinus. Occlusions in both large and small vessels result™”.
The change in brain may be a result of direct invasion
and necrosis or infarction caused by vessel occlusion.

Prognosis is poor, and therapeutic success usually
involves a combination of radical surgery and aggressive
medical therapy. All our patients were treated with in-
travenous amphotericin B therapy, resulted in relatively
good prognosis.

The primary differential diagnosis includes infection
by another fungus, Aspergillus. This fungus has a similar
predisposition for invading and occluding arteries, but
the clinical course is usually less acute than that of mu-
cormycosis””. Entities that may causes similar findings
in the orbit or paranasal sinuses, such as Wegener’s gran-
ulomatosis, polymorphic reticulosis, sarcoidosis, and bac-

by biopsy.
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