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Background: We describe a case of skull base osteomyelitis due to invasive aspergillosis
which had been aggravated after antifungal treatment but significantly recovered by
dexamethasone.

Case report: A 74-year-old male patient presented to neurology clinic complaining of
sudden onset right-sided facial palsy and headache. Brain magnetic resonance imaging
(MRI) and sphenoid sinus biopsy confirmed Aspergillus infection of skull base. He was treated
with voriconazole for two months, but his headache was not relieved, and he additionally
complained of vertigo and dysphagia. A subsequent MRI showed reduced enhancement of
initial lesions, but increased thickness of surrounding dura mater. With an impression of
paradoxical inflammatory response after antifungal treatment, parenteral dexamethasone
was administered for one month while maintaining voriconazole. His symptoms improved
thereafter.

Conclusion: A paradoxical inflammatory response during antifungal treatment in the skull
base aspergillosis aggravates the neurological symptom by thickening the dura mater, which
can be recovered by dexamethasone.
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INTRODUCTION

Invasive aspergillosis is a potentially lethal infection
among an immunocompromised host; therefore, recent
consensus guidelines emphasize the initiation of an an-
tifungal agent and the reversal of immunosuppression,
including recovery from neutropenia, or the reduction of
an existing corticosteroid." However, an acute bacterial
or tuberculous central nervous system infection can show

a clinical worsening due to a paradoxical inflammatory
response after an anti-microbial treatment and the combi-
nation of corticosteroid with an anti-microbial treatment
could be helpful in these cases.’ A similar paradoxical
response has also been reported in a fungal infection, and
an immune reconstitution inflammatory syndrome can be
diagnosed when a neutropenic patient experiences tempo-
rary worsening of symptoms not by uncontrolled infection
but with recovery from neutropenia.” We report a case of
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an immunocompetent patient with a skull base osteomy-
elitis due to an invasive aspergillosis who experienced clini-
cal aggravation with a characteristic magnetic resonance
imaging (MRI) finding after an antifungal treatment, but
recovered with from a combination of dexamethasone.

CASE REPORT

A 74-year-old man was admitted to the neurology clinic
complaining of a sudden onset facial palsy, with hearing
difficulty and a headache which had started seven days pre-

viously. The throbbing headache involved the whole cranial
area with a moderate to severe intensity and showed a
partial response to tramadol. He complained of nausea
and vomiting, but denied that he had dizziness or a febrile
sense. He had been diagnosed with prostate cancer and
had had surgical resection two years prior, but a relapse
was detected four months previously and he underwent
radiation therapy for two months. He did not have a prior
history of diabetes mellitus or a human immunodeficiency
virus infection. He did not undergo any immune modulat-
ing treatment.

On admission, he was alert and oriented, with a right

Figure 1. Brain magnetic resonance imaging (MRI) and pathological analysis findings. Initial brain MRI showed a diffuse enhancement
of bony structures including the clivus and basis of occiput and sphenoid, as well as the posterior fossa dura, bilateral jugular foramen,
carotid canals, pterygoid muscles and right sphenoid sinus (A). Hematoxylin and Eosin staining of mucosal specimen (magnification,
x40) obtained from right sphenoid sinus revealed a large amount of non-pigmented septated hyphae with acute angle branching in-
filtrating mucosal layer, disclosing Aspergillus infection (B). A brain MRI performed two months after voriconazle treatment showed a
decreased extent of the enhancement, but an increased thickness of the dura mater (C, arrowheads). After a combination of dexameth-
asone, brain MRI followed after one month showed a markedly decreased dural thickness (D).
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side peripheral type facial palsy and bilateral sensorineuro-
nal hearing loss. His vital signs were stable with a normal
blood pressure of 130/80 mmHg and a body temperature
36.5 degree Celsius. The initial blood test showed a mild
neutrophil dominant leukocytosis of 11,640 per cubic mil-
limeter (neutrophil percentage=77%) and an increased C-
reative protein 58.2 mg/dL (normal range=0-10 mg/dL)
level. The renal and liver function tests were normal. An
initial brain MRI showed a diffuse enhancing lesion involv-
ing the clivus and the base of the occiput and sphenoid
bone, as well as a dura surrounding the posterior fossa,
a bilateral jugular foramen, internal auditory canals, ca-
rotid canals and pterygoid muscles, with a focal mucosal
enhancement in the right sphenoid sinus (Fig. TA). A cere-
brospinal fluid (CSF) study showed a normal opening pres-
sure (15 cmH,0) with clear color, 9 white blood cells with
elevated protein levels (77.8 mg/dL, normal range=8-43
mg/dL) and a normal glucose level (65 mg/dL, normal
range=40-70 mg/dL, serum glucose: 113 mg/dL), but
negative results from a fungus staining and culture study.
Pathologic analysis from the right sphenoid sinus con-
firmed the invasive aspergillosis (Fig. 1B). An intravenous
voriconazole every 12 hours was followed by an oral agent
of 200 mg per day was initiated and maintained, and his
hearing loss recovered gradually over two months, but his
headache was not relieved. Moreover, he additionally com-
plained of dysphagia and vertigo. A subsequent brain MRI
showed a decreased enhancement over initial lesions, but
an increased dural thickness (Fig. 1C). Repeated lumbar
puncture tests showed one white blood cell and a markedly
increased protein level (209.2 mg/dL) and a stable glucose
level (62 mg/dL).

With an impression of a paradoxical response after an
active antifungal treatment rather than infection progres-
sion, an administration of dexamethasone 5 mg per every
6 hours was maintained for one month, and his symptoms
markedly improved within 7 days. A subsequent brain MRI
one month after the steroid combination revealed a mark-
edly decreased dura thickness (Fig. 1D) and a CSF study
showed a reduced protein level (83.2 mg/dL). He was dis-
charged with 200 mq of voriconazole and 2.5 mg of pred-
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nisolone which was continued for 12 months. He denied
the disease recurrence up to 37 months.

DISCUSSION

This patient suffered from an invasive Aspergillus infec-
tion involving a widespread skull base and the lower cranial
nerves resulting in a headache, dysarthria, facial palsy, and
hearing loss. Although an antifungal treatment reduced
the disease activity, the transient neurological worsening,
an increased dura thickening from a subsequent brain
MRI and an elevated CSF protein suggested a paradoxical
inflammatory reaction. The temporary combination of a
corticosteroid dramatically reduced the symptom severity
and dura thickness from the MRI. This is the first report
describing the clinical and imaging characteristics of the
paradoxical immune response after an antifungal treat-
ment from an immunocompetent host with an invasive
skull base aspergillosis.

Although Aspergillus infection has been commonly re-
ported in an immunocompromised host which necessitates
the prompt initiation of an antifungal treatment, there
have been several case reports describing a chronic form
of an invasive aspergillosis involving paranasal sinuses or
orbits among immunocompetent hosts.” The definition
of an immune reconstitution inflammatory syndrome in
patients with invasive aspergillosis can be made as clinical
and radiological worsening with a robust decline of serum
galactomannan values, and rising neutrophil counts.® A
paradoxical response after an effective antifungal treat-
ment has been sufficiently described among patients with
a pulmonary aspergillosis combined with a human im-
munodeficiency virus infection or neutropenia.” A recent
retrospective study among neutropenia patients with an
invasive pulmonary aspergillosis showed a transient dete-
rioration due to an immune reconstitution inflammatory
syndrome occurred in 24% of the patients, which was
more commonly related to the voriconazole treatment and
to a favorable clinical course than those without this treat-
ment.” Serum Aspergillus galactomannan antigen titer is
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a useful test in differentiating an immune reconstitution
inflammatory syndrome from an infection progression,
which was not performed in this case.® Future studies are
warranted to identify the clinical and imaging characteris-
tics of a paradoxical response among those patients with
an invasive aspergillosis involving the central nervous sys-
tem.
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