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Introduction

Cerebral aspergillosis (CA) is an opportunistic fungal infec-
tion that is very rare in immunocompetent patients. Howev-
er, there is an increasing number of reported cases of CA in
immunocompetent patients. Clinical manifestations often
include high fever, headache, neurological deficits, or
focal/generalized seizures.1 In some cases, it can even mani-
fest as intracerebral hemorrhage, ultimately culminating in
venous sinus thrombosis. There has been a growing number
of reports of CA in immunocompetent patients, especially in
the intensive care unit.2–4

Aspergillus ventriculitis is a devastating condition associ-
ated with significant morbidity and a high mortality rate.5

The overall case fatality rate stands at 72.1%.6 The treatment
approach for central nervous system aspergillosis typically
involves intravenous voriconazole. Additionally, some stud-
ies have suggested that intraventricular liposomal ampho-
tericin B may be effective in cases of refractory aspergillus
ventriculitis.

Surgical excision of infected tissue, such as paranasal
sinuses, bone, and brain abscesses, should be considered
when feasible.7 A small retrospective study has indicated
that surgical resection of cerebral lesions, combined with
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Abstract Cerebral aspergillosis is an opportunistic fungal infection that is exceedingly rare in
immunocompetent patients. The primary etiological locations for these infections
typically involve the nasal cavity and hematological dissemination. A 62-year-old male,
focused on wellness, presented with intermittent, nonprogressive headaches in the
occipital region, generalized clonic–tonic seizures, and altered consciousness. A
computed tomography scan revealed multiple small rim-enhancing lesions in both
occipital lobes, with vasogenic edema in both occipital lobes adjacent to the conflu-
ence of the sinuses and the posterior superior sagittal sinus. In this case, superior
sagittal sinus thrombosis secondary to cerebral aspergillosis was discovered, a condi-
tion not previously diagnosed in this specific location but manageable through surgical
intervention. A combination of surgical resection and antifungal therapy resulted in
favorable outcomes. The prognosis for patients depends significantly on early diagno-
sis and prompt, aggressive treatment.
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antifungal therapy using voriconazole, may enhance the
chances of survival.

We present a case of superior sagittal sinus
thrombosis secondary to cerebral aspergillus abscess with
concurrent ventriculitis in an immunocompetent patient.
The diagnosis was confirmed through cerebral pus culture,
which tested positive for fungus, and a cerebrospinal fluid
(CSF) galactomannan antigen test.

Case History

A 62-year-old male presented with a medical history includ-
ing herpes zoster, which was treated with antiviral medica-
tion for a year, and had no history of steroid use. He also had
underlying medical conditions including hypertension. He
presented with intermittent, nonprogressive headaches lo-
cated in the occipital region. Initial treatment involved
conservative measures using analgesic agents, but there
was no improvement. Subsequently, a magnetic resonance
imaging (MRI) examination was conducted, revealed multi-
ple rim-enhancing lesions adjacent to the bilateral occipital
lobe, invading the confluence of sinuses, and the posterior
two-thirds of the superior sagittal sinus. These lesions
showed hyposignal intensity on T1-weighted imaging
(T1WI) and mix hypo-hypersignal intensity on T2WI. Addi-
tionally, restricted diffusion was observed on diffusion-

weighted imaging and apparent diffusion coefficient image.
The radiologist confirmed that thesefindings indicate a brain
abscess secondary to venous sinus thrombosis (►Fig. 1).

Following this, one day, he visited the emergency room as
his condition worsened. He experienced a severe, progres-
sively worsening headache, accompanied by a generalized
clonic–tonic seizure, during which his eyes deviated upward
for approximately 2minutes. After the seizure, he regained
consciousness but continued to experience a severe head-
ache. Upon evaluation in the neurosurgery department, it
was observed that he had a decreased level of consciousness
and progressive right hemiparesis. The neurological exami-
nation revealed the patient to be drowsy and disoriented in
terms of time, place, and person. His Glasgow Coma Scale
score was E1V2M5, with pupils 2mm slight reaction to light.
Motor power in his right extremities was graded at 2. A
computed tomography scan revealed stable enhancing
lesions with vasogenic edema in both occipital lobes, as
well as hyperdensity in the left occipital lobe. Additionally,
it indicated involvement of both occipital horns of the lateral
ventricle, raising suspicion of a hemorrhage at the foramen of
Monro (►Fig. 2).

Patients undergo a series of tests, including hemoculture,
urine culture, sputum gram stain, sputum culture, and
human immunodeficiency virus testing, to pinpoint the
cause of the brain abscess. However, no evidence of infection

Fig. 1 Radiological findings. Magnetic resonance imaging brain revealed multiple rim-enhancing lesions adjacent to the bilateral occipital lobe,
invading the confluence of sinuses and the posterior two-thirds of the superior sagittal sinus. These lesions showed hyposignal intensity on T1-
weighted imaging and mix hypo-hypersignal intensity on T2-weighted imaging. Additionally, restricted diffusion was observed on diffusion-
weighted imaging and apparent diffusion coefficient images: (A) T1-weighted imaging, (B) T2-weighted imaging, (C) fluid attenuated inversion
recovery, (D) diffusion-weighted imaging, and (E) apparent diffusion coefficient image.

Asian Journal of Neurosurgery © 2024. Asian Congress of Neurological Surgeons. All rights reserved.

Superior Sagittal Sinus Thrombosis Secondary to Aspergillosis Chaisawasthomrong



in other organs was detected, leading to the diagnosis of a
brain abscess secondary to venous sinus thrombosis as the
sole condition. Subsequently, the patient underwent opera-
tion involving a left occipital craniectomy for clot removal
and drainage of the abscess. During the operation, significant
brain swelling was observed, along with pus accumulation in
the medial occipital lobe, leading to the destruction of the
posterior two-thirds of the superior sagittal sinus. Addition-
ally, there was a left occipital hematoma containing approxi-
mately 20mL of pus (►Fig. 3). In a subsequent procedure,
bilateral frontal ventriculostomies were performed to facili-
tate drainage of both blood and pus. During this operation,
elevated pressure exceeding 30 cmH2O was noted in the CSF,
which appeared reddish and turbid, and contained tissue
debris within both frontal horns of the lateral ventricle. Pus
tissue culture exhibited the presence of rare septate hyphae,
and the culture results confirmed the presence of Aspergillus
species. In the CSF analysis, the white blood cell (WBC) count
was elevated at 1,157 cells/cu.mm, with 82% being neutro-
phils. The red blood cell (RBC) count in the CSF was 23,000
cells/cu.mm. Additionally, the CSF showed elevated protein
levels at 147.2mg/dL and glucose levels at 58.7mg/dL. Fur-
thermore, the CSF galactomannan antigen test yielded a

positive result. We diagnosed the patient with Aspergillus
cerebral abscess accompanied by ventriculitis and venous
sinus thrombosis. The patient was administered voricona-
zole at a dosage of 280mg intravenously every 12 hours, a
regimenmaintained until the results of the pus culture were
reported then performed ventricle irrigation with normal
saline via ventriculostomy three times per week. Upon
further examination of the CSF profile, a WBC count of 46
was observed, with no RBC detected. Additionally, no patho-
gens were detected in the following 2 weeks.

During the third surgery, the patient underwent a left
occipital craniectomy with lobectomy due to severe brain
edema, as well as aspiration and irrigation of the residual
right cerebral abscess. Cultures were obtained, but no patho-
gens were identified. The patient continued to receive intra-
venous voriconazole treatment, with dosage adjustments
based on serum voriconazole levels. Subsequent imaging
follow-ups revealed the persistence of abscess cavities in
both occipital lobes, although there was a slight improve-
ment in the patient’s level of consciousness following the
medication and surgery. In total, the patient was admitted
for 100 days, underwent three operations, and received
voriconazole injections.

Upon 1 year of follow-up, the patient’s consciousness had
significantly improved, and they were alert and cooperative.
Their neurological examination showed E4V5M6with pupils
measuring 3mm and reacting to light. Additionally, the
patient exhibited grade V motor power in all extremities.

In the most recent MRI brain review, there was evidence
of encephalomalacia in the left occipital lobe, as well as a few
small areas of encephalomalacia along the parasagittal as-
pect of the right occipital lobe and the right cerebellar
hemisphere. Notably, there was no observed dilatation of
the ventricular system. Additionally, hypersignal intensity in
T2WI indicated minimal persistence of the superior sagittal
sinus (►Fig. 4).

Discussion

Immunocompetent CA is an exceedingly uncommon condi-
tion. Aspergillus can infiltrate the central nervous system

Fig. 2 Radiological findings. Computed tomography (CT) brain
revealed multiple rim-enhancing lesions with vasogenic edema in
both occipital lobes, along with bilateral occipital horn intraventric-
ular hemorrhage. (A and B) Contrast and noncontrast CT brain.

Fig. 3 Intraoperative occipital craniectomy containing approximately
20mL of pus. Arrow: Confluence of sinuses.

Fig. 4 After 1 year of treatment, magnetic resonance imaging
showed several small areas of encephalomalacia along the para-
sagittal aspect of the right occipital lobe. Additionally, hypersignal
intensity inT2-weighted imaging indicatedminimal persistence of the
superior sagittal sinus.
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(CNS) by three different routes: first, by hematogenous
spread from a remote extracranial focus; second, by exten-
sion from a contiguous extracranial location; and the third
pathway involves the direct introduction of Aspergillus into
the central nervous system through a neurosurgical proce-
dure, known as an iatrogenic route.8 Numerous studies have
documented an exceptionally high fatality rate in cases of
CNS aspergillosis, with over 90% of individuals succumbing
to the disease.9,10 Aspergillus species thrive in well-oxygen-
ated environments and are typically contracted by inhaling
their spores. They are frequently found in soil, plant residue,
and indoor environments.11

The brain exhibits remarkable resistance to fungal infec-
tions, owing to its abundant blood supply and the relatively
impermeable blood–brain barrier. Nevertheless, despite the
protective anatomical and functional barriers surrounding
the brain and subarachnoid space, fungal pathogens can
breach these defenses under specific conditions or in the
presence of immune system abnormalities12 It is noteworthy
that Aspergillus granulomas are predominantly reported in
immunocompetent individuals in regions with temperate
climates.13,14

Prior studies have reported cases of venous sinus
thrombosis secondary to CA occurring in various locations,
including the cavernous sinus,15–17 sphenoid sinus, sella
turcica, and the internal carotid artery.18 The primary etio-
logical location for these infections typically involves infec-
tions in the nasal cavity and hematological dissemination.
However, our case presents an uncommon occurrence, with
involvement in the superior sagittal sinus secondary to
aspergillosis, which has not been previously diagnosed in
this specific location.

The preferred treatment for sino-orbital aspergillosis or
sphenoidal involvement is the surgical excision of the asper-
gilloma, along with the removal of granulation tissue from
the affected sinus to facilitate proper ventilation and drain-
age. This intervention should be undertaken as early as
possible in the course of the disease.19–21 Notably, a small
retrospective study has indicated that combining surgical
resection of cerebral lesions with antifungal therapy using
voriconazole may potentially enhance overall survival
rates.22

The mainstay of treatment for a brain abscess secondary
to cerebral venous thrombosis involves administering
appropriate antibiotics based on culture results or the
identified focus of infection. The use of anticoagulation
therapy is a subject of debate and may or may not be
recommended.23

In this case, our objective was to eradicate the pathogen
through surgical management, involving maximal resection
and drainage of the abscess located in the occipital hemi-
sphere. Additionally, we attempted to initiate a bilateral
intraventricular irrigation procedure to eliminate the patho-
gen from the ventricular system and to alleviate brain
swelling through decompressive craniectomy. Following
the surgical procedure, we collected pus for culture analysis.
Once the pathogen was identified in the culture report, we
promptly initiated voriconazole treatment. All of the proce-

dures, such as abscess aspiration, ventricular system irriga-
tion, and systemic voriconazole injection, are aimed at
aggressively eradicating pathogens. These steps are taken
until the patient’s clinical condition improves, and they can
successfully recover.

Conclusion

Superior sagittal sinus thrombosis secondary to CAwas very
rare especially in immunocompetent patient. Treatment of
CA still be a combination of surgical resection and antifungal
therapy resulted in good outcomes. The prognosis of the
patients depends on early diagnosis and prompt aggressive
treatment.
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