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PEARLS

• The majority of isolated cerebral zygomycosis is
associated with intravenous drug abuse (IVDA)

• Prompt diagnosis is challenging, but should be
suspected in all otherwise healthy IV drug abus-
ers who present focal neurologic deficits

• Basal ganglia lesions on CT may be the most
important diagnostic clue as it can facilitate
early treatment

• Clinicians should be aware of this disease as
early medical treatment impacts its outcome.

CASE REPORT A 22-year-old man with a history of
at least 1 year of IV heroin and crack cocaine abuse
presented with a severe headache and difficulty walk-
ing. He reported symptom onset following heroin
use the day before. He was found to have fever, nu-
chal rigidity, mild left facial droop, left hemiataxia,
and mild encephalopathy. Serum studies revealed
leukocytosis, a negative HIV test, no metabolic de-
rangements, and negative bacterial cultures. Initial
CT of his head revealed a large low-density lesion in
the right basal ganglia with mild mass effect (figure,
A), and thus lumbar puncture was not attempted. He
was empirically given vancomycin, ceftriaxone, met-
ronidazole, acyclovir, and trimethoprim/sulfame-
thoxazole. Over the next 24 hours, the patient
developed left hemiplegia and severe encephalopa-
thy. MRI revealed a predominantly T2 hyperintense
and T1 hypointense lesion with diffusion restriction,
minimal enhancement, and ill-defined margins in
the right basal ganglia (figure, B). Gradient echo sug-
gested a hemorrhagic component. These findings
were consistent with an infectious or inflammatory
cerebritis or focal ischemia, possibly from a vasculitis.
The hemorrhagic component suggested a fungal in-
fection such as Aspergillus spp or Mucor spp, so IV
liposomal amphotericin B was added. He continued
to deteriorate rapidly with development of decere-
brate posture and seizures. The patient was intu-
bated, placed on continuous EEG monitoring, and

given anticonvulsants and intraventricular amphoter-
icin B. Repeat CT demonstrated enlargement of the
area of low attenuation in the right basal ganglia with
mass effect on the lateral ventricle and 5.7 mm of
midline shift. A new lesion in the left basal ganglia
with petechial hemorrhage had also appeared (figure,
C). He underwent emergent right hemicraniectomy
to prevent herniation. Due to high risk of stereotactic
biopsy of the deeper lesions, only a cortical biopsy
was taken, and it revealed no pathologic changes.
CSF demonstrated negative India ink stain, Gram
stain, and cultures. Cryptococcus, Histoplasma, As-
pergillus, and Blastomycosis immunoserologies were
negative. After 15 days with no improvement, his
pupils became fixed and dilated and CT revealed ex-
tension of the lesions to the cortex and brainstem.
The patient died after care was withdrawn. Histopa-
thology of his brain in autopsy revealed widespread
areas consistent with abscess formation and bulbous
thin-walled fungal hyphae with 90-degree branching
and rare septations—all suggestive of zygomycosis.

DISCUSSION Zygomycosis is an uncommon dis-
ease caused by fungi of the phylum Zygomycota,
which is identified by morphology in tissue sec-
tions. Historically, the infection was termed mu-
cormycosis, but when tissue cultures are
performed, species of the genera Rhizopus are iden-
tified more commonly than Mucor or Rhizomu-
cor.1 The fungi are ubiquitous in the environment
and the most common presentations are rhinoce-
rebral, pulmonary, gastrointestinal, or cutaneous
infection in patients with diabetes, malnutrition,
or other immunocompromise. CNS involvement
occurs typically through contiguous tissue spread
and more rarely hematogenously. Isolated cerebral
zygomycosis, as in our patient, is rare and has a
high mortality.1

One review analyzed 31 reported cases of isolated
CNS zygomycosis, of which 17 patients had a history
of IVDA, 11 were immunocompromised, and the
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remaining 3 had no identified risk factors.2 Another
review included 45 cases and found the association
with IVDA to be even greater.1

Isolated CNS infection may lack systemic signs
and symptoms, and initially manifest with a head-
ache, encephalopathy, seizures, hemiparesis, or other
focal neurologic deficit.2,3 The definitive diagnostic
modality for zygomycosis is histopathology or cul-
ture from infected tissue. Adequate histologic prepa-
rations show necrotic tissue with neutrophilic
infiltration and irregular branching, broad, nonsep-
tate hyphae. Blood cultures are almost always nega-
tive and tissue cultures may be negative even when
hyphae are seen.4 Molecular and serologic tests are in
development, but not currently available for routine
use.4,5

Imaging may be the most important clue to the
early diagnosis of isolated CNS zygomycosis. The
vast majority of IVDA-related cases have involve-
ment of the basal ganglia.1,6 Contrast CT can show a
wide range of enhancement patterns and there are
only a few cases reported with MRI. As our case also
demonstrated, an important feature is that unilateral
basal ganglia mass lesions with low attenuation rap-
idly become bilateral and more extensive,6 highlight-
ing the need for rapid diagnosis and treatment.

As soon as zygomycosis is suspected, treatment
should be started immediately as it progresses rapidly
and delay leads to poorer outcome. General treat-
ment of zygomycoses includes reversal of the under-
lying condition, aggressive surgical debridement, and
high-dose antifungal agents. In patients with an iso-
lated CNS infection, most have an IVDA history
with no underlying disease and surgical debridement
of deep brain tissue is often problematic. The liposo-
mal preparation of amphotericin B is recommended
as the first-line antifungal treatment as it is less neph-

rotoxic than amphotericin B deoxycholate. In one
study, posaconazole showed efficacy when ampho-
tericin B is not tolerated or infection was refractory,7

but none of these patients had isolated CNS zygomy-
cosis. The required duration of antifungals is unclear.
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Figure Brain imaging

(A) Initial head CT revealed a large low-density lesion in the right basal ganglia with mild mass effect. (B) MRI revealed a predominantly T2 hyperintense and
T1 hypointense lesion with diffusion restriction, minimal enhancement, and ill-defined margins in the right basal ganglia. (C) Repeat head CT demonstrated
enlargement of the original area of low attenuation in the right basal ganglia, mass effect on the lateral ventricle, and 5.7 mm of midline shift. A new lesion in
the left basal ganglia with petechial hemorrhage had also appeared.
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