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ABSTRACT
A 28-year-old Pakistani man was admitted with 
unresolved severe headaches for the past four 
weeks. Magnetic resonance (MR) imaging and 
MR angiography showed an enhancing mass in the 
sphenoid sinus, bilateral cerebellar infarcts and 
aneurysmal dilatation of the basilar artery. The 
differential diagnosis included fungal infection 
versus neoplastic lesion. The scrappings taken 
through the endoscope from the sphenoid 
sinus were initially negative for fungal infection. 
However, the second biopsy, done after putting 
him on antifungal, itraconazole 200 mg twice 
daily, revealed the presence of a  fungal infection 
(aspergillosis). MR imaging revealed extension 
of the fungal infection from the sphenoid sinus 
into the clivus, and then intracranially.  Imaging 
also revealed aneurysmal dilatation of the basilar 
artery and infarctions in the cerebellum and 
subarachnoid haemorrhage. Despite aggressive 
antifungal treatment, the patient died after 29 
days. This case report describes the probable 
mechanism of fungal mycotic aneurysmal 
vascular dilatation and growth. It also points 
to the need for a rapid diagnosis of potential 
cases and an aggressive treatment approach of 
confirmed cases of fungal infections of the central 
nervous system. 
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Introduction
Fungi are considered to be low virulence organisms that 
generally cause opportunistic infections when the host’s 
defences are lowered. Among all the central nervous 
system (CNS) fungal infections, aspergillosis, especially 
the sinocranial form, is the most commonly reported 
fungal infection in India and other tropical and desert 
countries, such as Sudan, Saudi Arabia and Pakistan.(1) 
Although more common in immunosuppressed patients, 

aspergillosis of the CNS among immunocompetent 
patients is a rare but life-threatening disease.(2)

	 One of the most lethal but rare sequels of CNS 
fungal infection is intracranial aneurysms. It has 
been reported on less than 15 times since it was first 
described in 1968.(3) However, this devastating disease 
has the potential to result in more cases as the survival 
of patients suffering from immunosuppression is 
increasing.  Due to high fatality, the early diagnosis and 
prompt treatment of cases with CNS fungal infections 
is crucial. The current case report presents a case of 
a basilar artery aneurysmal dilatation resulting from 

Fig. 1(a) Axial T2-W MR image of the brain and sinuses shows 
a T2-hypointense mass in the sphenoid sinus with bilateral 
cerebeller infarctions. (b) Sagittal contrast-enhanced T1-W 
post MR image shows an enhancing mass in the sphenoid sinus 
extending into the prepontine space abutting the basilar artery.
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aspergillus sinusitis. The infection caused subarachnoid 
haemorrhage (SAH) and cerebral infarction. The case 
also explains the usefulness of the imaging-pathological 
methods in prompt diagnosis and in determining site 
and progression. 

Case Report
A 28-year-old Pakistani man with a history of headache 
of increasing severity  for the past one month, presented 
at the emergency department of Aga Khan University 
Hospital. He was an engineer and worked in the United 
Arab Emirates. Magnetic resonance (MR) imaging 
showed an abnormal signal intensity mass in the sphenoid 
sinus and bilateral posterior ethmoid sinuses, causing 
their expansion. Superiorly, the mass was causing the 
erosion of the floor of sella turcica abutting against 
the pituitary gland. Posteriorly, the mass was causing 
the erosion of the clivus, extending into the prepontine 
cistern (Fig. 1a). The mass was hypointense on T2-
weighted images, isointense on T1-weighted images 
and showed intense solid heterogeneous enhancement. 
On axial T1- and T2-weighted images, the basilar artery 
appeared to be dilated and thick-walled and on post-
contrast images, it showed enhancement of its wall. 
Multiple T2-hyperintense areas representing infarctions 
were also noted in both cerebeller hemispheres, the pons 
and right thalamus. These were also seen on diffusion 
weighted images. MR angiography also revealed an 
irregularly-dilated aneurysmal basilar artery (Fig. 1b). 
On the basis of imaging, the diagnosis of a fungal 
infection of sphenoid sinus with intracranial extension 
and mycotic aneurysmal dilatation of the basilar artery 
with vasculitic infarctions of the cerebellum, pons and 
right thalamus was made. However, the neoplastic 
lesion was also considered as an alternative cause.
	 The patient did not report any past history of drug 
intake or an immunocompromised state. Neurological 

examination indicated a palate deviated to the right. 
The rest of the physical examination was normal. 
Laboratory evaluation showed haemoglobin of 13.7 
gm/dL, a white blood cell count of 6.5 × 109/L and an 
erythrocyte sedimentation rate of 9 mm/hr. The patient 
was not diabetic and his human immunodeficiency virus 
status was also negative. Endoscopical approach to the 
sphenoid sinus revealed inspissated secretions and 
debris, which were sent for pathological examination 
and culture. Although the culture was negative in the 
initial test, due to clinical suspicion, the patient was 
treated with intravenous amphotericin B, itraconazole 
and steroids. The second biopsy revealed an aspergillus 
infection.
	 The steroids were stopped after the biopsy report. 
Approximately five days later, the patient had a severe 
headache and generalised tonic-clonic seizures. He 
continued to have a severe headache and his Glascow 
Coma Score (GCS) dropped. The patient was then 
intubated due to a low GCS. MR imaging was repeated 
and revealed SAH, which was later confirmed on 
computed tomography (CT) (Fig. 2). Antifungal therapy 
(amphoteracin B and itraconazole) was continued. No 
surgical therapy was considered possible. CT showed 
an episode of SAH and acute right thalamic infarct. Life 
support was withdrawn and the patient died two days 
later. Histopathological examination of the biopsy from 
the sphenoid sinus showed severe acute and chronic 
inflammation. The septate and branching fungal hyphae 
with adjacent foreign body giant cell reaction were seen 
on periodic acid-Schiff stain (Fig. 3).

Discussion
A literature review suggests an increasing incidence 
of systemic and CNS fungal infections due to the 
widespread use of immunosuppressive therapy, broad-
spectrum antibiotics and corticosteroids, HIV infection 

Fig. 2 Magnetic resonance angiography shows an irregularly 
dilated aneurysmal basilar artery.

Fig. 3 Axial CT image of the brain shows subarachnoid 
haemorrhage and intraventricular blood.
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and longer survival of organ transplant recipients. It has 
also been reported that certain fungi such as Aspergillus 
spp., Zygomycetes and Chromomycetes can cause 
infection in apparently healthy individuals.(3) Aspergillus 
fumigatus infection of the sinuses and orbit can be either 
noninvasive or invasive. While noninvasive infections 
could invade the mucosa, there is usually no invasion of 
the tissue and bone. The invasive infections are either 
localised or fulminant. The localised disease often starts 
in the sinuses and spreads to adjacent structures through 
focal bony erosion or even through vessel walls, causing 
stroke and death.(4) Moreover, cerebral arteritis due to 
fungus has also been reported in many case reports of 
postoperative patients. One of the reports describes a 
case of aspergillus arteritis that caused SAH without 
aneurysm formation, followed by successive brainstem 
and cerebellar infarction.(5)

	 In our case, the biopsy revealed that the patient had 
invasive aspergillus sinusitis. The extension of fungal 
hyphae into the CNS later caused aneurysmal dilatation 
of the basilar artery and a sequence of events that 
caused his death. The reason for the involvement of the 
basilar artery is perhaps because of the close proximity 
of the vessel to the sphenoid sinus. Multiple perforators 
in the basilar artery could be another factor that made 
it susceptible to the fungal infection. It has also been 
suggested that fungal infection mostly involves arteries 
with multiple perforators.(6) For a fungal organism with 
arterial involvement, endothelial cells have been shown 
to engulf the organism and the internal elastic lamina 
has been seen to be infiltrated and destroyed.(7)

	 Due to the involvement of the basilar artery, the 
patient developed acute infarctions in the cerebellum, 
which was followed by subarachnoid haemorrhage due 
to rupture of the basilar artery after mycotic aneurysmal 

dilatation/arteritis. Despite intravenous treatment with 
amphotericin B, progressive distal involvement of 
the walls of the basilar artery caused extension of the 
aneurysm, with subsequent fatal SAH and cerebral 
infarction. MR imaging in our case revealed an 
enhancing mass in the sphenoid sinus with low signal 
intensity on T2-weighted images, characteristic of 
fungal infections. The hypointensity is attributed to the 
dense population of aspergillus hyphal elements and the 
presence of haemorrhage in the capsular wall.(8) Further, 
Fellows et al(9) and Zinreich et al,(10) in their in vitro 
analysis, suggested paramagnetic elements, especially 
iron and magnesium, as the cause of hypointensity. 
This finding suggests the usefulness of MR imaging 
as a diagnostic tool for fungal infections.(11) Biopsy is 
necessary and must be done on the focal hypodense 
areas identified on MR imaging. The diagnosis can still 
be difficult to make, as patients also needed multiple 
biopsies, as reported by Mauriello et al and Austin et 
al.(12,13) 
	 In our case, despite the standard treatment and 
immunocompetence, the patient died. Similar patterns 
have been reported by other studies as well.(2) The 
literature suggests that the prognosis of invasive sino-
orbital aspergillosis in immunocompetent patients is 
significantly worse than the prognosis of other forms of 
sinus aspergillosis.(14) This is because of the penetration 
of bone and blood vessel walls, which makes growth 
difficult to remove by surgery and/or by drug treatment. 
This case indicates the usefulness of pathological-
radiological diagnosis of one of the rarest but most 
devastating types of fungal involvement affecting the 
CNS, i.e. invasive aspergillosis with fungal aneurysm.
	 The current case report suggests that mycotic 
aneurysm was a result of the direct extension of 
fungal sinusitis to the intracranial circulation in 
an immunocompetent patient. Aneurysm and SAH 
are rare but devastating complications of invasive 
aspergillosis, especially in immunocompetent patients. 
Intracranial fungal infection is a challenging diagnosis 
which requires early detection. Biopsy of the brain is 
required for a definitive diagnosis, although it is not 
an easy option. It is important to consider clinical, 
pathological and radiological findings to diagnose cases 
and understand the progression of the disease. Due 
to a specific T2 signal of the fungus, the diagnosis of 
fungal disease can be made early in the course of the 
disease by MR imaging. MR imaging can also identify 
vascular involvement and SAH with great ease, which 
makes it the modality of choice in the investigation of 
intracranial fungal infections with mycotic aneurysms. 
The difficulty in preventing a fatal outcome of CNS 

Fig. 4  Photomicrograph shows septate and branching fungal 
hyphae with adjacent foreign body giant cell reaction on periodic 
acid-Schiff stain (× 300).

(Courtesy of Prof Sheema Hasan,  Aga Khan University)
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fungal infections once vascular involvement has 
occurred places increased emphasis on suspicion of the 
diagnosis, prompt use of technology and initiation of 
aggressive therapy. 

References
1. 	 Sundaram C, Umabala P, Laxmi V, et al. Pathology of fungal 

infections of the central nervous system: 17 years’ experience 
from Southern India. Histopathology 2006; 49:396-405.

2. 	 Kim DG, Hong SC, Kim HJ, et al. Cerebral aspergillosis in 
immunologically competent patients. Surg Neurol 1993; 
40:326-31.

3. 	 Dubey A, Patwardhan RV, Sampth S, et al. Intracranial fungal 
granuloma: analysis of 40 patients and review of the literature. 
Surg Neurol 2005; 63:254-60.

4. 	 Sivak-Callcott JA, Livesley N, Nugent RA, et al. Localised 
invasive sino-orbital aspergillosis: characteristic features. Br J 
Ophthalmol 2004; 88:681-7.

5. 	 Harris DE, Enterline DS. Fungal infections of the central nervous 
system. Neuroimaging Clin N Am 1997; 7:187-98. 

6. 	 DeLone DR, Goldstein RA, Petermann G, et al. Disseminated 
aspergillosis involving the brain: distribution and imaging 

characteristics. Am J Neuroradiol 1999; 20:1597-604.

7. 	 Paris S, Boisvieux-Ulrich E, Crestani B, et al. Internalization of 

Aspergillus fumigatus conidia by epithelial and endothelial cells. 

Infect Immun 1997; 65:1510-4.

8. 	 Ashdown BC, Tien RD, Felsberg GJ, et al. Aspergillosis of the 

brain and paranasal sinuses in immunocompromised patients: CT 

and MR imaging findings. Am J Roentgenol 1994; 162:155-9.

9. 	 Fellows DW, King VD, Conturo T, et al. In vitro evaluation of MR 

hypointensity in Aspergillus colonies. Am J Neuroradiol 1994; 

15:1139-44.

10. 	Zinreich SJ, Kennedy DW, Malat J, et al. Fungal sinusitis: diagnosis 

with CT and MR imaging. Radiology 1988; 169:439-44.

11.	Takahashi Y, Sugita Y, Maruiwa H, et al. Fatal hemorrhage 

from rupture of the intracranial internal carotid artery caused by 

aspergillus arteritis. Neurosurg Rev 1998; 21:198-201.  

12.	Mauriello JA, Yepez N, Mostafavi R, et al. Invasive rhino sino-

orbital aspergillosis with precipitous visual loss. Can J Ophthalmol 

1995; 30:124-30.

13.	Austin P, Dekker A, Kennerdell JS. Orbital aspergillosis. Report 

of a case diagnosed by fine needle aspiration biopsy. Acta Cytol 

1983; 27:166-9.

14.	Hogan LH, Klein BS, Levitz SM. Virulence factors of medically 

important fungi. Clin Microbiol Rev 1996; 9:469-88. 


