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Abstract Surgically operated case of solitary Aspergillus brain abscess caused by Aspergillus
fumigatus in coronavirus disease 2019 (COVID-19) patient is not reported. The authors
report a case of 33-year-old diabetic female patient presented with generalized seizure
followed by left hemiparesis. Patient was treated with steroids for COVID-19 pneumo-
nia. Initial imaging revealed a right frontal lobe infarct that later confirmed as a case of
frontal lobe abscess. Patient underwent craniotomy and thick yellow pus was drained.
Abscess wall was excised. Postoperatively patient improved with Glasgow coma scale
15/15 and Medical Research Committee grade 5 power of all limbs. Microbiological
examination of pus was done. The gram stain showed numerous pus cells with acute
angle branching hyphae. Gomori methenamine silver (GMS) preparation showed
filamentous black colored hyphae. Mycelial colonies appeared on chocolate agar after
48 hours of incubation. Cellophane tape mount from the plate showed conical shaped
vesicle with conidia arising from the upper third of vesicle. Light green velvety colonies
appeared on Sabouraud Dextrose Agar that later turned into smoky green. The isolate
was identified as Aspergillus fumigatus. The hematoxylin and eosin stain of abscess wall
section showed extensive areas of necrosis with few fungal hyphae. GMS stain of
abscess wall showed fungal hyphae that are septate and showing acute angled
branching which are consistent with Aspergillus species. Patient was treated with
voriconazole. Imaging done after 8 months of surgery revealed no residue. Surgical
excision of life-threatening solitary Aspergillus brain abscess along with antifungal
medication voriconazole carries good result. The authors believe that decreased
immunity in patient has contributed to the development of this rare disease. This is
a rarest case of surgically operated solitary brain abscess caused by Aspergillus
fumigatus in COVID-19 patient.
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Introduction

Cerebral aspergillosis is the most lethal manifestation of
infection due to Aspergillus species that arises most com-
monly as hematogenous dissemination from a pulmonary
focus, direct extension from paranasal sinus infection, or
direct inoculation through trauma and surgery of the central
nervous system (CNS).1

Twenty-six patients with autopsy-proven CNS aspergillo-
sis were reviewed. The most common presenting clinical
symptoms of CNS aspergillosis were fever and a stroke-like
syndrome. Risk factors for developing CNS aspergillosis
included neutropenia, immunosuppressive therapy, low
CD4 counts, and retransplantation. Spinal fluid findings
were nondiagnostic. Computed tomography (CT) and mag-
netic resonance imaging (MRI) scans of the head showed
low-density lesions or hemorrhagic infarctions. Most asper-
gillosis cases occurred in the setting of widely disseminated
disease commonly arising from the lung. Pathologically,
multiple areas of necrosis throughout the brain were seen.
Aspergillus invasion of blood vessel walls was seen micro-
scopically.2 Voriconazole is currently considered the stan-
dard of treatment of CNS aspergillosis with liposomal
amphotericin B being the next best alternative. Neurosurgi-
cal resection of infected cerebral tissue in addition to anti-
fungal therapy is frequently performed in patients with CNS
aspergillosis to prevent neurological deficits and improve
outcome.1

The authors report a case of frontal lobe Aspergillus brain
abscess in a 33-year-old diabetic female patient treated for
coronavirus disease 2019 (COVID-19) pneumonia. Surgically
operated solitary brain abscess caused by Aspergillus fumi-
gatus is not reported in COVID-19 patient. Surgical excision
of life-threatening Aspergillus brain abscess along with anti-
fungal drug voriconazole carries good outcome.

Case Report

A 33-year-old diabetic female patient presented to another
hospital with a history of fever and cough of 10 days
duration. She also had breathing difficulty of 8 days dura-
tion. She was tested positive for COVID-19 virus. She was
diagnosed as having COVID-19 pneumonia. She had uncon-
trolled diabetes with random blood sugar of 316mg/dL. She
was treated with oxygen therapy, ceftriaxone, dexametha-
sone, heparin, favipiravir, and insulin. Her symptoms were
improved and discharged after 2 weeks of admission. Two
days later she developed generalized seizure and admitted
to our center. Examination revealed normal Glasgow coma
scale (GCS) and Medical Research Committee (MRC) grade 5
power of all limbs. Plain CT head (►Fig. 1) showed hypo-
dense lesion in right frontal lobe suggestive of infarct. MRI
brain taken after 3 days showed a well-defined intra-axial
lesion (4.7�3.1�3.4 cm) in the right frontal lobe. It was
heterogeneously hypointense on T1 (►Fig. 2A), heteroge-
neously hyperintense on T2 (►Fig. 2B) with peripheral
irregular incomplete rim enhancement on contrast MRI
(►Fig. 3A–C). Diffusion restriction was noted in diffusion-

weighted image. MR venogram was normal. At 1 week of
admission, patient developed headache followed by left-
sided weakness (MRC grade 4 power of left upper and lower
limbs). Following this, contrast CT head (►Fig. 4A,B) was
taken that showed right frontal 4.1�5.2�4.5 cm hypo-
dense area with peripheral rim enhancement, suggestive
of abscess. Contrast-enhanced CT thorax (►Fig. 5) showed
bilateral ground glass opacities, consolidative changes, and
interlobular septal thickening predominantly in the periph-
eries of the lung suggestive of viral pneumonia likely post-
COVID-19. Patient underwent right frontoparietal cranioto-
my. Abscess wall was opened and thick yellow pus was
drained. Abscess wall was excised. Patient was treated with
antibiotics and antiepileptics. Postoperatively patient im-
proved with GCS 15/15 and grade 5 power (MRC) of all
limbs. Postoperative contrast CT head (►Fig. 4C) showed
excision of right frontal lobe abscess. CTof paranasal sinuses
was normal (►Fig. 6). Contrast MRI brain taken 8 months
after surgery showed only gliotic changes in right frontal
lobe without recurrence (►Fig. 7).

Fig. 1 Plain computed tomography head showing hypodensity in
right frontal lobe.

Fig. 2 (A) T1-weighted magnetic resonance imaging (MRI) brain
showing heterogeneously hypointense lesion in right frontal lobe. (B)
T2-weighted MRI brain showing heterogeneously hyperintense lesion
in right frontal lobe.
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Microbiological Examination of Pus

The microscopic examination of the gram stain showed
numerous pus cells with acute angle branching hypahe
(►Fig. 8A). Gomori methenamine silver (GMS) preparation
also highlighted filamentous black colored hyphae

(►Fig. 8B). A part of the pus sample was cultured on
Sabouraud Dextrose Agar (SDA) containing chloramphenicol
(0.05 g/L), 5% sheep blood agar, chocolate agar, and Mac
Conkey agar. Mycelial colonies appeared on chocolate agar
after 48 hours of incubation (►Fig. 8C). Cellophane tape
mount from the plate showed conical-shaped vesicle with
conidia arising from the upper third of vesicle. The isolate
was identified as Aspergillus fumigatus. A slide culture was
performed for species confirmation (►Fig. 8D). On third day,
light green velvety colonies appeared on SDA that later

Fig. 3 Axial (A), sagittal (B), and coronal (C) contrast magnetic resonance imaging brain showing peripheral irregular incomplete rim enhancing
right frontal lobe lesion.

Fig. 4 (A) Plain computed tomography (CT) head showing right frontal hypodense area with peripheral isodense rim. (B) Contrast CT head
showing right frontal hypodense area with peripheral rim enhancement suggestive of abscess. (C) Postoperative contrast CT head showing
excision of right frontal lobe abscess with postoperative changes.

Fig. 5 Contrast computed tomography thorax showing bilateral
ground glass opacities and consolidative changes.

Fig. 6 Axial (A) and coronal (B) computed tomography showing no
abnormality in paranasal sinuses..
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turned into smoky green (►Fig. 9). Microbiological exami-
nation of pus confirmed Aspergillus fumigatus. Blood culture
and sputum culture did not grow Aspergillus.

Histopathology of Brain Abscess Wall

Microscopic examination of hematoxylin and eosin stained
sections (►Fig. 10A, B) showed brain abscess with extensive
areas of necrosis, foreign body giant cell reaction, and a few
fungal hyphae that was more apparent with special stains.
GMS stain (►Fig. 10C) showed septate, slender fungal hy-
phae with acute angle branching that are consistent with
Aspergillus species.

This case was diagnosed as a case of fungal brain abscess
in right frontal lobe caused by Aspergillus fumigatus. Patient
was treated with injection voriconazole 400mg (mg) two
doses for 1 day, followed by injection voriconazole 200mg
twice daily. Thereafter, voriconazole was continued as oral
tablet of 200mg twice daily.

Majority of the reported CNS aspergillosis were presented
as multiple brain lesions or as posterior fossa lesion. Solitary
Aspergillus brain abscess in frontal lobe is rare. The authors

Fig. 7 Axial contrast magnetic resonance imaging brain taken
8 months after surgery showing gliotic changes in right frontal lobe.

Fig. 8 (A) Gram stain (100� ) of pus showing numerous pus cells and gram-positive acute angle branching fungal hyphae. (B) Gomori
methenamine silver stain (40� ) of pus showing filamentous black colored hyphae. (C) Mycelial colonies grown on chocolate agar medium after
48 hours of incubation. (D) Lactophenol cotton blue of the slide culture showing conical-shaped vesicle with conidia arising from the upper third
of vesicle suggesting Aspergillus fumigatus.
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believe that decreased immunity due to COVID-19 pneumo-
nia, corticosteroid therapy, and diabetes has contributed to
the development of this rare disease. Initial imaging of
Aspergillus brain abscess can mimic like infarct. This is a
rarest case of surgically operated solitary brain abscess
caused by Aspergillus fumigatus in COVID-19 patient.

Discussion

Fungal infections of the CNS are almost always a clinical
surprise. Aspergillosis should be considered in cases mani-
festing with acute onset of focal neurologic deficits resulting
from a suspected vascular or space-occupying lesion espe-
cially in immunocompromised hosts. Infection reaches the
brain directly from the nasal sinuses via vascular channels or

is blood borne from the lungs and gastrointestinal tract.
Single or multiple abscess formation with blood vessel inva-
sion leading to thrombosis is a characteristic feature of
aspergillosis on neuropathologic examination. Aspergillosis
is diagnosed on direct examinations and culture; however,
the diagnosis of aspergillosis of the CNS is difficult. Aggres-
sive neurosurgical intervention for surgical removal of As-
pergillus abscesses, granulomas, and focally infracted brain;
correction of underlying risk factors; amphotericin B com-
bined with flucytosine; and treatment of the source of
infection should form the mainstay of the management.3

El-Kholyet al did aprospective longitudinal study including
patients diagnosed with acute invasive fungal rhinosinusitis
after a recent COVID-19 infection. A total of 36 patients with a
mean age of 52.92 years old were included. Histopathological
evaluation of mucosal biopsies confirmed that the main
causative fungi were Mucor species in 77.8% and Aspergillus
fumigatus in 30.6%, while three patients (8.3%) were infected
with both. Among 10 (27.8%) patientswith intracranial exten-
sion, one case had temporal lobe abscesswith occlusion of the
internal carotid artery. Neurosurgery was consulted for oper-
ative intervention in the case complicated by temporal lobe
abscess.4 In this study, there is nomentionaboutwhich fungus
has caused the temporal lobe abscess.

Aspergillus abscesses are due to infection of cavities by
fungi of the genus Aspergillus. Chen et al reported the first
case ofmultiple Aspergillus cerebellar abscesses in a 46-year-
old female after one mastoidectomy, two craniectomies, and
extended use of antibiotics. There is need for alert about
multiple Aspergillus abscesses in immunosuppressed and
immunocompetent patients.5

Khera et al reported a case of 7-year-old female child
presentedwith a left superior parietal lobe abscess. Shewas a
known case of pulmonary alveolar proteinosis and was on
treatment with corticosteroids. She underwent craniotomy
and abscess drainage with abscess wall excision. Histopa-
thology revealed a suppurative lesion with neutrophils and
mononuclear cells. Amidst the necrotic material were seen
delicate septate hyphae with acute angle branching. The
hyphae were highlighted by GMS and periodic acid-Schiff
stains. Aspergillus fumigatuswas isolated on culture from the
pus. Culture of sputum and bronchoalveolar lavage was

Fig. 9 Sabouraud Dextrose Agar (SDA) demonstrating smoky green
colored velvety colonies grown on SDA that is characteristic of
Aspergillus fumigatus.

Fig. 10 (A) Hematoxylin and eosin (H&E) stain (200� ) of brain abscess showing extensive areas of necrosis and foreign body giant cell reaction.
(B) H&E stain (1,000� ) of abscess wall showing extensive areas of necrosis with a few fungal hyphae. Inset showing foreign body giant cell
reaction. (C) Gomori methenamine silver stain (1,000� ) of abscess wall showing septate, slender fungal hyphae with acute angle branching that
are consistent with Aspergillus species.
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negative. The patient was treated with voriconazole with
uneventful follow-up till date.6

De Villiers De La Noue V et al reported a 20mm left
parietal corticosubcortical cerebral abscess associated with
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Stereotaxic brain biopsy revealed the presence of
Aspergillus fumigatus. The patient was treated by voricona-
zole for 6 weeks as recommended.7

Recent studies have indicated that SARS-CoV-2 might
increase the risk of invasive pulmonary aspergillosis (IPA).
Hakamifard et al reported the first case of Aspergillus ochra-
ceus in a SARS-CoV-2 positive immunocompetent patient,
which is complicated by pulmonary and brain infections. The
molecular results confirmed themycological diagnosis of the
disease as disseminated aspergillosis due to Aspergillus
ochraceus. BrainMRI revealed an abscess in the left cerebellar
peduncle. The testing for the incidence of Aspergillus species
in lower respiratory secretions and targeted antifungal ther-
apy based on the primary clinical suspicion of IPA is highly
recommended. The authors noted that cerebellar abscess
was not operated in this study.8

COVID-19 infection may represent a worsening factor for
people with diabetes, as it can precipitate acute metabolic
complications through direct negative effects on β-cell func-
tion. These effects on β-cell function might also cause
diabetic ketoacidosis in individuals with diabetes, hypergly-
cemia at hospital admission in individuals with unknown
history of diabetes, and potentially new-onset diabetes.9

Cerebral aspergillosis was associated with an almost fatal
outcome in the past, but recent data indicate that voricona-
zole treatment could result in responses and survival in
around a third of these high-risk patients. The penetration
of voriconazole into infected and noninfected areas of the
CNS is superior compared with other available antifungal
agents, which likely is a key factor contributing to these
advances in the medical management of this otherwise
nearly always fatal disease. In addition, neurosurgical man-
agement has also an impact on survival in patients with
cerebral aspergillosis.10

Conclusion

High index of suspicion for Aspergillus fungal infection
should be kept in mind in COVID-19 patients presenting
with brain abscess. Brain abscess caused by Aspergillus
fumigatus occurs due to impaired immunity in COVID-19
patients. Initial imaging of Aspergillus brain abscess can
mimic like an infarct. Radiological evaluationwith MRI brain
is important in COVID-19 patients presenting with seizure or
focal neurological deficit. Surgical excision of life-threaten-
ing solitary Aspergillus brain abscess along with antifungal
medication voriconazole carries good result.
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