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Intracranial Aspergillosis Involving the Internal
Auditory Canal and Inner Ear in an
Immunocompetent Patient
We report the MR imaging findings in a case of intracranial aspergillosis involving the
internal auditory canal (IAC) and inner ear in an immunocompetent patient. The presence of rim
enhancement of the vestibulocochlear nerve, abnormal signal intensity involving the labyrinth, and
adjacent meningeal enhancement might help clinicians to make a correct diagnosis in patients with a
mass in the IAC and previous history of ear surgery.
SUMMARY:

A

spergillosis of the central nervous system (CNS) is a rare
condition that usually involves the CNS in immunocompromised hosts, but intracranial aspergillosis has been also
reported in immunocompetent patients.1 Although there have
been some cases with successful treatment with amphotericin
B,2 the reported response rate of CNS aspergillosis to amphotericin B is only 33% in patients with normal immunity.3 In
immunocompromised patients, the mortality rate is much
higher, nearly 99%.3 Early detection and proper diagnosis are
crucial in the treatment of CNS aspergillosis. We present a case
of aspergillosis involving the inner ear and the internal auditory canal (IAC) following ear surgery.
Case Report
A 61-year-old man visited our department for evaluation of left facial
palsy and progressive hearing loss. He had undergone intact canal wall
mastoidectomy and tympanoplasty for control of left chronic otitis media at another hospital about 9 months before the visit to our department.
Left facial nerve palsy was detected 6 months after the surgery. Headache,
left-sided hearing loss, and facial nerve palsy gradually progressed despite
steroid therapy. He was referred to our institution for further evaluation
3 months after development of facial nerve palsy.
Physical examination of the patient revealed marked left facial
weakness, even in the resting state, which was consistent with complete facial paralysis. Otoscopic examination showed a postoperative
tympanic membrane without any evidence of active inflammation.
Vital signs were normal, and comprehensive laboratory data, including blood sampling and chest radiographic findings, were unremarkable. Pure-tone audiometry showed profound sensorineural hearing
loss involving the left ear.
We reviewed the MR images from the other hospital, which had
been obtained immediately after the development of facial paralysis.
T2-weighted MR images revealed some areas of low signal intensity
involving the left cochlea and vestibule, replacing the normal high
signal intensity of CSF (Fig 1). The left IAC was also filled with abnormal hypointense signal intensity suggesting a mass lesion. Enhanced
T1-weighted images showed diffuse enhancement of the lesion in the
IAC.
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hanced T1-weighted image revealed abnormal enhancement of the
IAC lesion with a nonenhancing region centrally (Fig 2). The spread
of the enhancement along the cranial nerve to the brain stem was also
noted. Marked meningeal thickening and enhancement were found
adjacent to the IAC.
To rule out the possibility of malignancy, we performed positronemission tomography superimposed on CT (PET/CT). However,
PET/CT did not reveal any abnormal fluorodeoxyglucose (FDG) uptake in the left inner ear or IAC. Neither microorganisms nor malignant cells were identified in the CSF analysis, which was performed 15
days after follow-up MR imaging.
On the basis of medical history, physical examination, CSF study,
and various imaging studies, the possible differential diagnoses of this
lesion included chronic nonbacterial infection, low-grade malignancy, and pseudotumor. The patient underwent open biopsy via
translabyrinthine approach. A frozen biopsy specimen from the supralabyrinthine air cells and the IAC showed multiple fungal hyphae
in the necrotic neural tissue debris. Meticulous debridement of the
lesion in the IAC and the inner ear was performed. The biopsy specimen revealed characteristic branching septate hyphae (Fig 3), and the
final pathologic diagnosis was aspergillosis involving the IAC and the
inner ear. Intravenous amphotericin B was promptly administered
postoperatively. However, the patient had a spiking fever since the
second postoperative day. We changed amphotericin B to voriconazole in the fourth postoperative week because of its ability to penetrate the blood-brain barrier and the reported better clinical results in
cases of CNS aspergillosis.4 Despite intensive postoperative care, fungal vasculitis developed, and the patient died of intraventricular and
subarachnoid hemorrhage on the 45th postoperative day.

Discussion
Intracranial involvement by Aspergillus species occurs via hematogenous dissemination from the lungs, direct extension
from the paranasal sinuses and orbits, or direct introduction at
the time of surgery.5 Although hematogenous dissemination
from a pulmonary focus is frequently seen in immunocompromised patients, extension of disease from the paranasal
sinus is more common in immunocompetent people.6 In our
case, neither the physical examination nor the imaging findings showed any evidence of paranasal sinusitis. Instead, the
patient had a history of tympanomastoid surgery approximately 6 months before manifestation of his neurologic symptoms, and the disease occurred on the side of the previous
operation. During open biopsy by the translabyrinthine approach, inflammatory tissues containing fungal hyphae were
also found in the supralabyrinthine air cells of the temporal

Fig 1. MR images of a patient diagnosed as having aspergillosis involving the left inner ear and IAC. These images were
obtained in November 2004.
A, Axial T2-weighted MR image shows an area of low signal intensity replacing normal high signal intensity in the cochlea
(white arrow ). A soft-tissue masslike lesion filling the left IAC is also seen (arrowhead).
B, Enhanced T1-weighted axial image shows the intense enhancement of the left inner ear and IAC (arrows).
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bone. Therefore, the mastoid air cells may be a portal of entry
for the fungus to the CNS, and we speculate that direct intraoperative inoculation might have been the route of infection
in this case. Fungal infection involving the IAC and the inner
ear has rarely been reported in cases of invasive systemic fungal dissemination.7
PET/CT in our patient failed to show increased FDG uptake of
the lesion. In general, inflammatory reactions are shown as areas
of increased FDG uptake on PET/CT. However, Hanson et al8
showed that metabolism of FDG can be normal in some areas of
Aspergillus encephalitis. The necrotic nature of the disease might
also contribute to the absence of hot uptake in PET/CT. Even in
case of malignancy, mainly cystic or necrotic lesions may not
show increased FDG uptake on PET/CT.9
Reported MR imaging features of intracranial aspergillosis
include single or multifocal hemorrhagic lesions involving the
cerebral hemispheres, cerebral cortical or subcortical infarcts,
multiple ring- or nodular-enhancing abscesses, and dural enhancement adjacent to the paranasal sinuses secondary to direct invasion by sinonasal disease.6,10,11 Our patient showed
necrotic changes of the involved nerves on MR imaging and in

the surgical findings as well. Considering the angiotrophic nature of Aspergillus species regardless of the host’s immunity,12,13 we believe that such a finding might be explained by the
infarction of the vasa nervorum that supplies the nerves in the
IAC. Hemorrhage can appear as a hypointense ring on T2weighted MR images, which was not seen in this patient.14 The
patient died of subarachnoid hemorrhage, which was thought
to result from fungal vasculitis.
In terms of host immunity, infectious intracranial lesions
show more frequent and prominent ring or nodular enhancement in healthy or mildly immunocompromised patients.14,15
In our patient, the initial MR imaging (Fig 1) showed that the
cerebral hemispheres were free from disease, and the extent of
the disease was localized to the left inner ear and the ipsilateral
cranial nerves VII and VIII. When the serial MR imaging studies were reviewed, the progression of the disease seemed rather
slow (Fig 2). Furthermore, as one can see on Fig 1, the main
lesion in the left IAC revealed marked enhancement on gadolinium-enhanced images. We think that such findings are consistent with the normal immunity of this patient. Diffuse enhancement of the IAC with areas of low signal intensity in
immunocompetent hosts was reported to imply the isolation
or encapsulation of the offending organism as a form of abscess or granuloma, resulting from the host’s defense
mechanisms.14,15
Safdar et al16 reported perineural extension of intracranial
aspergillosis from invasive sphenoid sinusitis in an immunocompromised host. In our patient, progression of disease in
the MR images can be explained as an initial infection of the
labyrinth with subsequent retrograde extension of infection
along the vestibulocochlear nerve and the adjacent dura. In the
case of Safdar et al, it took several weeks for the disease to
extend from the sphenoid sinus to multiple cranial nerves.
Our patient showed an even longer interval of 6 months between the ear operation and development of neurologic symptoms. Thus, in immunocompetent patients, the clinical course
of the intracranial perineural extension of aspergillosis seems
to be rather indolent.

HEAD & NECK

Fig 3. Photomicrograph obtained from histologic examination of the necrotic neural tissue
debris from the IAC shows the characteristic branching septate hyphae of Aspergillosis
organisms (white arrow) (Grocott’s methenamine silver, original magnification ⫻200).

Fig 2. Follow-up MR image obtained in January 2005. Enhanced T1-weighted image shows abnormal enhancement of
the IAC with a nonenhancing region centrally (arrow ). Markedly thickened dural enhancement is also noted adjacent to
the left IAC (arrowhead ). The progression of an enhancing
lesion toward the brain stem is noted (empty arrow).

Based on the MR imaging findings, the possible differential
diagnosis of intracranial aspergillosis involving the IAC may include metastasis, schwannoma, viral labyrinthitis, and neurosarcoidosis. The presence of meningeal enhancement, abnormal
MR imaging signal intensity involving the labyrinth, medical history of a previous ear operation, and the indolent nature of the
disease may help remind clinicians of the possibility of intracranial aspergillosis in the immunocompetent host.
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