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•  Infections of the central nervous sys
tem in patients with the acquired immuno
deficiency syndrome are common. Of the 
many microorganisms that have been im
plicated, infection with Asperg illus  is rare. 
We describe three patients with A sperg il
lus infection of the nervous system. Two 
patients had cerebral lesions due to 4s- 
perg illus flavus, and one patient had /ts- 
perg illus  fum igatus  infection of the spinal 
cord. Diagnosis of the infections was dif
ficult, and therapy appeared to be ineffec
tive.

(A rch Neurol. 1990;47:181-184)

'M'eurologic complications in patients 
with the acquired immunodeficien

cy syndrome (AIDS) are common.1* 
Nearly 40% of patients with AIDS de
velop neurologic symptoms, and one 
third of these have neurologic com
plaints at initial presentation.6 The 
40% figure is probably an underesti
mate of the proportion of patients with 
actual pathologic abnormalities, as at 
least one autopsy series of 41 patients 
documented central nervous system 
(CNS) lesions in 73%.6

The neurologic syndromes have di
verse causes, including infections and 
neoplasms. A wide spectrum of infec
tious agents has been implicated with 
varying degrees of frequency. Of the 
identified microorganisms, infections
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of the CNS with Aspergillus have been 
rare in patients with AIDS. To our 
knowledge, there have been only six 
partly described cases involving As- 
pergillus fum igatus.111 During a recent 
2-year period, we cared for three pa
tients with AIDS and neurologic com
plications due to Aspergillus species 
(one A fum igatus  and two Aspergillus 
flavus) at the University of Nebraska 
Medical Center (UNMC), Omaha.

REPORT OF CASES

C ase  1. — A  44-year-old white man pre
sented to UNMC in March 1987 with a 
2-month history of cough, shortness of 
breath, and left-sided chest pain. He had 
been followed up since December 1985 for 
Nocardia asteroides pulmonary and subcu
taneous infection, which had responded 
clinically to treatment with oral tri- 
methoprim-sulfamethoxazole. In March 
1986, tests for antibody to human immuno
deficiency virus were repeatedly positive, 
and the results were confirmed by Western 
blot analysis. The concentrations of helper 
(CD4) and suppressor (CD8) lymphocytes 
were 598/mL and 1567/^L, respectively 
(CD4-CD8 ratio, 0.4). During this admis
sion, recurrent cutaneous N asteroides in
fection was diagnosed, and trimethoprim- 
sulfamethoxazole therapy was reinstituted.

Roentgenography of the patient’s chest 
revealed a left pleural mass with adjacent 
alveolar consolidation. Culture of a fine- 
needle aspirate of the mass yielded A fu
migatus, and amphotericin B therapy was 
begun. In April, an implanted vascular ac
cess device (Infusaport) was placed for ad
ministration of medications, and ampho
tericin B therapy (30 mg three times per 
week) was continued on an outpatient basis 
until the patient died. He was hospitalized 
for a week in May 1987 for chest tube place
ment to allow drainage of a pleural effu
sion, which yielded A fumigatus. In addi
tion, pentamidine isethionate therapy by

inhalation was initiated for prophylaxis of 
Pneumocystis carinii.

The patient developed severe back pain in 
August 1987, and this remained a problem 
until his death. A magnetic resonance im
aging (MRI) study of the spine on Novem
ber 6 showed degenerative joint disease and 
findings consistent with either disk hernia
tion or protrusion at LI-2, L4-5, and L5-S1. 
Because of unremitting pain, a transcuta- 
neous electrical nerve stimulation (TENS) 
unit was placed on November 25.

The patient was hospitalized again on 
December 13, 1987, for continuing chest 
pains. Roentgenography of the chest 
showed patchy alveolar infiltrates in both 
bases and a new infiltrate in the left lower 
lobe. Cytologic examination of bronchoal- 
veolar lavage (BAL) fluid showed branching 
and septate hyphae, and A fumigatus was 
recovered from a sputum specimen. Am
photericin B therapy was continued, and 
the patient was discharged on December 16.

On Decemter 24,1987, he was readmitted 
for chest tube placement for drainage of a 
recurrent pleural effusion. Physical exami
nation revealed a cachectic man with dif
fuse muscle wasting. Consolidation of the 
left lower lobe was seen on a chest roent
genogram. On December 26, the patient was 
unable to walk or move his right leg. Neu
rologic examination revealed severe atro
phy and muscle wasting of the leg muscles 
and sensory loss in the distal lower extrem
ities. A computed tomographic (CT) scan of 
the head and an MRI scan of the spine were 
within normal limits. Examination of the 
cerebrospinal fluid (CSF) showed 80 white 
blood cells per cubic millimeter (0.80 poly
morphonuclear leukocytes and 0.20 lym
phocytes); glucose, 1.1 mmol/L; protein, 2 
g/L; and a nonreactive VDRL test. Cultures 
of CSF and blood were sterile. Because the 
CSF results were indicative of a chronic in
fection, therapy with antituberculosis 
drugs (isoniazid and ethambutol hydro
chloride) was started. An MRI scan on De
cember 29 showed spondylitic changes in 
the lumbar area.
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Fig 1. — Aspergillus involvement of the thoracic 
and lumbar vertebrae of patient 1 at postmor
tem examination.

Over the next 14 days, the patient had 
daily fevers. He became confused and le
thargic. On January 8,1988, he had no sen
sation or voluntary movement of the lower 
extremities, and he did not respond to ver
bal or painful stimuli. He died 4 days later.

Postmortem examination revealed an 
emaciated white man with generalized 
muscle wasting and atrophy. Both lungs 
were consolidated (right, 500 g; left, 700 g) 
and firmly adherent to the posterior tho
racic wall. The posterior pleural surfaces 
were thickened (up to 1.0 cm) by a layer of 
fibrous tissue and loculated pus. The fibrin- 
opurulent exudate extended into the sub
arachnoid space along the length of the 
spinal cord to the base of the brain. There 
was bony destruction of several thoracic 
vertebrae and compression and softening of 
the spinal cord in the midthoracic and lum

Fig 2 .— Hemorrhagic infarction of the cerebral hemispheres resulting from Aspergillus infection in 
patient 2.

bar regions (Fig 1). The remaining organs 
were unremarkable.

Viewed microscopically, sections of lung 
showed bronchopneumonia with microab
scess formation. The pleura was thickened 
by a layer of fibrinopurulent exudate and 
granulation tissue in which there were di- 
chotomously branching septate hyphae. 
Sections of the thoracic vertebrae revealed 
necrotic bone and an infiltrate of acute in
flammatory cells and hyphal fragments. 
Examination of spinal cord sections showed 
acute and chronic meningitis with septate 
hyphae within the inflammatory exudate 
and invading blood vessel walls. Associated 
with the latter, there were vascular throm
bosis and focal necrosis of the spinal cord 
and cerebral parenchyma. Cultures of the 
pleural exudate, the exudate at the base of 
the brain, and lung and lumbar spinal cord 
tissue yielded A fumigatus.

Case 2.—A locally residing 30-year-old 
white woman presented to the Viral Syn
drome Clinic at UNMC in October 1987 to 
obtain information regarding her health 
status after learning of a positive test for 
antibody to human immunodeficiency vi
rus. She had requested that the test be per
formed when she was informed that her 
sexual partner had antibody to human im
munodeficiency virus. Her only symptom 
was a 3.2-kg weight loss over the preceding 
2 months. Roentgenography of the chest 
showed no abnormalities. The concentra
tions of CD4 and CD8 lymphocytes were 
426/VL and 232/nL, respectively (CD4-CD8 
ratio, 1.8). By January 1988, the concentra
tions of CD4 and CD8 cells were 411/juL and 
784,/mL, respectively (CD4-CD8 ratio, 0.5). 
In April 1988, the patient presented with a 
persistent productive cough. Because her 
symptoms did not remit, in early May she 
was treated with aerosolized pentamidine 
isethionate (4 mg/kg daily) and zidovudine.

She was admitted to UNMC May 13,1988, 
with complaints of fever (temperatures to

39°C), confusion, sinus tenderness, and 
vomiting. Roentgenography of the chest 
showed diffuse interstitial infiltrates; 
P carinii was seen in methenamine-silver- 
stained cytospin preparations of BAL fluid; 
and the patient was treated with parenteral 
trimethoprim-sulfamethoxazole. Despite 
therapy, she became increasingly hypoxic, 
and required mechanical ventilation. 
Treatment was changed to intravenous pen
tamidine isethionate, methylprednisolone 
sodium succinate, ceftazidime pentahy- 
drate, and erythromycin lactobionate. The 
patient improved clinically, and 3 days later 
was extubated. On May 24, she again re
quired intubation for severe respiratory 
distress. Chest roentgenography revealed 
worsening diffuse alveolar consolidation; P 
carinii was seen in preparations of BAL 
fluid; and dapsone and amphotericin B were 
added to the therapeutic regimen. On May 
30, the patient complained of dizziness and 
palpitations. An electrocardiogram re
vealed bradycardia, bigeminy, and runs of 
ventricular tachycardia. Her temperature 
increased to 39°C on June 5, and her pupils 
were unequal in size. The findings of CSF 
examination were within normal limits. 
The following day she was comatose, and a 
CT scan of the head showed multiple round 
hypodense nonenhancing lesions. She died 2 
days later.

Autopsy examination revealed a cachec
tic young adult woman. The right and left 
lungs weighed 1000 g and 750 g, respec
tively. On cut section of the lung, multiple 
light-tan, poorly circumscribed nodules, 0.3 
to 0.5 cm in diameter, were present bilater
ally, and there was hemorrhagic infarction 
of approximately 75% in the right lower 
lobe. Multiple light-tan nodules, 0.3 to O.f 
cm in diameter, were scattered throughou 
the cortex and medulla of both kidneys 
Many similar-appearing lesions involve* 
the epicardium and myocardium, and oi 
the endocardial surfaces of the right an
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/  ventricles there were several friable tan
■Jgetations, measuring 0.7 cm in maximum 

diameter. The brain weighed 1500 g and 
demonstrated no external abnormalities, 
with the exception of flattening of the 
cerebral gyri. On cut section, there was near 
total replacement of the right cerebral 
hemisphere with an area of hemorrhagic 
necrosis. Areas of hemorrhagic necrosis 
(Fig 2), measuring up to 4 cm in diameter, 
were also present in the left parietal lobe, 
the left thalamus, and the cerebellum.

Viewed microscopically, sections of the 
above described lesions in the lungs, kid
neys, heart, and brain revealed tissue ne
crosis, a neutrophilic inflammatory infil
trate, and dichotomously branching septate 
hyphae with prominent blood vessel inva
sion. In methenamine-silver-stained sec
tions of the lungs, cysts typical of P carinii 
were visualized. Cultures of brain and lung 
tissue yielded A flavus.

Case 3 .—A 33-year-old homosexual 
white man from Chicago, 111, was found to 
have human immunodeficiency virus anti
body in August 1986, when he presented 
with severe oral candidiasis. He moved to 
Omaha, Neb, in March 1987, and was first 
admitted to UNMC on October 5,1987, with 
night sweats, dyspnea on exertion, fever to 
39.5°C, nausea, and vomiting. Roentgenog
raphy of the chest showed new interstitial 
infiltrates and bilateral pleural effusions. 
Pneumocystis carinii pneumonia was diag
nosed by BAL, and treatment with intra
venous trimethoprim-sulfamethoxazole, 
pentamidine isethionate, and methylpred- 
nisolone sodium succinate resulted in clin
ical and radiographic improvement. While 
hospitalized, the patient developed sponta
neous bilateral pneumothoraces, which 
were treated with placement of chest tubes 
and instillation of tetracycline for sclerosis. 
Mycobacterium avium-intracellulare was 
eventually isolated from BAL fluid. Ther
apy at the time of discharge on November 
18 included weekly aerosolized pentami
dine, zidovudine, ketoconazole, isoniazid, 
clofazimine, pyrazinamide, and ethambutol 
hydrochloride.

In June 1988, vision became impaired in 
the patient’s left eye. Cytomegalovirus re
tinitis was diagnosed, and the patient was 
treated with ganciclovir. In October, he 
complained of severe headaches. A CT scan 
showed cortical atrophy with no localized 
masses or hemorrhage. The patient refused 
further evaluation.

The headaches did not remit. Acute men
tal status changes prompted hospitaliza
tion on November 30, 1988. On physical 
examination the patient was afebrile, le
thargic, and disoriented. His speech was 
slurred, he answered questions inappropri
ately, and he was unable to read. There were 
no focal neurologic signs. A CSF specimen 
collected December 1 was acellular; the 
protein level was 0.58 g/L; the glucose level 
was 3.1 mmol/L; and the latex test for de
tection of cryptococcal antigen was nega
tive. On December 2, the patient’s temper
ature was 39.3°C, and he complained of 
headache. An electroencephalogram re
vealed diffuse slow-wave abnormalities and 
intermittent slowing in the left middle and

posterior temporoparietal regions. A CT 
scan showed moderate cerebral atrophy 
and decreased attenuation in the posterior 
periventricular white matter, which was 
interpreted as gliosis and/or hypoperfu
sion-related demyelination. The MRI scan 
findings of diffuse mild atrophy with in
creased signal intensity in the periventric
ular white matter and focally in the left 
parietal white matter and left internal 
capsule were considered most consistent 
with progressive multifocal leukoencepha- 
lopathy and less likely with infarction. The 
patient remained febrile, and on December 
11 seizure activity with clonic movements 
on the left side occurred. Later that day he 
experienced cardiopulmonary arrest and 
was resuscitated, but he died the following 
day.

External examination at autopsy re
vealed a cachectic young adult man. Sero- 
sanguineous effusions were present in both 
pleural cavities (350 mL, right; 150 mL, left) 
and in the pericardial sac (70 mL). The right 
and left lungs weighed 1200 g and 800 g, re
spectively; the pulmonary parenchyma was 
congested with focal areas of consolidation. 
The liver (2400 g) and spleen (220 g) were 
enlarged, and scattered throughout the pa
renchyma of both were multiple small (0.5- 
cm) calcified nodules. Similar-appearing 
nodules were present in both kidneys. The 
brain weighed 1240 g, and the lepto- 
meninges were opaque and thickened. 
Three abscesses, ranging in size from 1.0 cm 
to 2.0 cm in greatest diameter, were present 
in the left parietal lobe.

Viewed microscopically, sections of lung 
taken from areas of consolidation showed 
diffuse alveolar damage, characterized by 
desquamated hemosiderin-laden macro
phages and intra-alveolar hemorrhage. Fo
cally within the lung parenchyma, liver, 
and kidneys, and scattered throughout the 
spleen and thoracic lymph nodes, there 
were small well-circumscribed areas of cal
cification, some of which were surrounded 
by granulomatous inflammation. Special 
stains for microorganisms were negative. 
Sections of the brain abscesses demon
strated necrosis, hemorrhage, reactive gli
osis, and dichotomously branching septate 
hyphae within the parenchyma and with a 
proclivity for blood vessel wall invasion. 
Cultures of brain tissue yielded A flavus.

COMMENT

Infections of the CNS are frequent 
complications of AIDS. Most of these 
are viral in origin. Toxoplasma gondii 
and Cryptococcus neoformans are the 
most frequently encountered nonviral 
pathogens. Neurologic syndromes 
caused by other fungi or bacteria are 
much less common. In particular, As- 
pergillus infection of the CNS is rare: 
we were able to identify only six previ
ously reported cases. Four involved 
cerebral lesions,710 one involved 
meningitis,7 and in one the site of 
involvement was not specified.11 To 
these cases, we add two involving ce
rebral lesions and one in which the

spinal cord was involved. Neither the 
laboratory parameters nor the clinical 
course of the patient with Afum igatus  
meningitis was described; therefore, 
Aspergillus meningitis will not be fur
ther discussed.

The clinical course and laboratory 
findings are well outlined for three of 
the six patients with cerebral as
pergillosis, including two of the three 
patients described herein and the one 
described by Henochowicz et al.10 The 
latter patient had A  fum igatus en
docarditis and myocarditis. Although 
the brain lesion was not described, it 
most likely represented an embolus 
from the mycotic endocardial vegeta
tion. None of these three patients ini
tially presented with localizing neuro
logic signs. All were febrile, and 
headache was a major complaint for 
two, one of whom developed acute 
mental status changes approximately 
1 month after the onset of headaches. 
However, focal signs were present ter
minally (3 days or less before death) in 
all three. Two patients (our patient 2 
and the one described by Henochowicz 
et al10) had disseminated aspergillosis, 
and the third (our patient 3) had local
ized CNS involvement.

The findings of CSF examination in 
these three patients were nondiagnos
tic. In one case the CSF was normal, in 
one the protein level was slightly ele
vated, and the third had a striking 
neutrophilic pleocytosis (white blood 
cell count, 1160 X 106/L, with 0.73 neu
trophils) and an elevated level of pro
tein. All CSF cultures were sterile. 
Radiographic findings in these three 
cases were similar. The CT scan of the 
patient described by Henochowicz et 
al10 was consistent with an infarct, and 
in both of our patients the CT scan 
showed multiple hypodense nonen
hancing lesions and cerebral atrophy. 
The MRI scan performed in our patient 
3 revealed increased signal intensity, 
primarily in the white matter, and was 
interpreted as consistent with pro
gressive multifocal leukoencephalopa- 
thy or, less likely, with infarction.

Both the clinical and roentgeno- 
graphic features of cerebral as
pergillosis differ from those of toxo
plasmosis and primary lymphoma, 
which are the two most commonly oc
curring intracranial mass lesions in 
patients with AIDS. Patients with tox
oplasmosis and lymphoma infre
quently present with fever and head
ache. The typical CT findings of toxo
plasmosis are multiple enhancing 
nodules or rings, although nonenhanc
ing lesions are rarely seen.12 Computed 
tomographic examination of a pa
tient with primary CNS lymphoma
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typically reveals nodular or ring-en
hancing lesions in the deep periven
tricular tissue.12 Therefore, on the ba
sis of clinical and radiographic find
ings, cerebral aspergillosis should be 
differentiated from toxoplasmosis and 
lymphoma.

To our knowledge, case 1 is the first 
documentation of spinal cord involve
ment with Aspergillus. The infection 
described was a direct extension from 
a primary pulmonary focus. The pro
cess extended along the length of the 
spinal cord, and at the base of the brain 
the fungus invaded blood vessels, with 
resultant cortical infarcts. The patient 
in case 1 presented with severe, unre
mitting back pain and progressive 
muscle wasting and sensory loss in the 
distal lower extremities, mimicking 
the peripheral nervous system syn-
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