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A B S T R A C T

35 yr old steroid dependent lady with Pulmonary TB underwent debridement of epidural abscess & posterior
stabilization for paraparesis. With histopathology and cultures showing Aspergillus fumigatus, voricanozole was
started. By the fourth week, she developed persistent fever, and altered mental status. Brain MRI and CSF study
including multiplex PCR evaluation confirmed cerebral aspergillosis. Voricanozole was changed to intravenous
lipid complex Amphotericin B to achieve sustained clinical and radiological response after six months of
therapy.

1. Introduction

Aspergillus species is a ubiquitous fungus present in soil and
decaying vegetation. The primary sites of infection in humans are
lungs and paranasal sinuses. CNS aspergillosis rarely occurs without an
extracranial source [1]. The mortality rate associated with CNS
aspergillosis is reported to be as high as 90%, especially in the
immunocompromised patients [2]. Its pathology includes infective
vasculopathy, septic infarcts, infectious cerebritis and abscesses.
Voriconazole is the drug of choice for systemic therapy [3].
Indications for surgical intervention are usually decompression of
symptomatic lesions causing focal neurological deficits and for tissue
diagnosis [4].

2. Case

Our patient is a 35-year-old lady who presented with fever and
paraparesis of one week duration. The day of admission was considered
as Day 0. She had backache without radicular symptoms, cough and
occasional hemoptysis for five months prior to admission (Day-150). A
tissue biopsy five years prior confirmed pulmonary sarcoidosis for
which she has been on chronic oral steroids. On examination, she was
febrile with normal vital signs. Systemic examination revealed cush-
ingoid habitus and mid-thoracic spine tenderness. Neurological exam
revealed MRC grade 3 paraparesis and a sensory level corresponding to

T6 spinal level. Acid fast bacilli were detected in sputum examination
and chest X-ray was normal. X-ray of the thoracolumbar spine showed
prevertebral and paravertebral opacity with mild loss of T8 vertebral
height and no evidence of disc space collapse or other bony destruction
(Fig. 1a and b). MRI of thoracolumbar spine showed abnormal marrow
signals in the mid-thoracic vertebrae with a partial collapse of T8 and a
large epidural abscess from T5-T9, all suggestive of spinal tuberculosis
(Fig. 1c and d).

A diagnosis of pulmonary tuberculosis with probable associated
tuberculous spondylitis was made and the patient was started on the 4-
drug antitubercular regimen (INH 300 mg, Rifampicin 600 mg,
Ethambutol 800 mg, Pyrazinamide 1500 mg) that was later modified,
in view of drug-induced hepatotoxicity to Streptomycin(750 mg),
Ethambutol(800 mg) & Ofloxacin(400 mg). However, in spite of the
antitubercular treatment, her weakness worsened to complete para-
plegia by the fourth week (Day+28). She then underwent T5-T8
laminectomy, debridement of epidural granulation tissue and posterior
stabilization from T2-T12. Spinal tuberculosis was ruled out by
negative multiplex TB PCR and BD BACTEC™ culture of the epidural
tissue. Histopathology of the excised epidural tissue revealed suppura-
tive granuloma with septate hyphae indicative of Aspergillus species
[Fig. 2a and b]. Multiplex PCR and fungal culture [Fig. 2c and d] also
confirmed Aspergillus fumigatus. Treatment with intravenous vorico-
nazole, loading dose of 400 mgs twice daily followed by 200 mgs twice
daily was initiated (Day+30). Her steroid was tapered to the lowest
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possible maintenance dose to avoid clinical symptoms of adrenal
insufficiency.

After initial defervescence, the fever recurred after three weeks (Day
+51) of intravenous voriconazole. By the fourth postoperative week,
she developed seizures, altered sensorium and persistent fever. She was
electively intubated for airway protection and nonenhanced head CT
brain showed well defined hypodense lesions in the left parietal and

bilateral frontal lobes [Fig. 3a and b]. CSF analysis showed glucose of
31.6 mg/dl (corresponding blood glucose 120 mg/dl), 12 cells per high
power field with 30% polymorphonuclear and 70% mononuclear. MRI
brain showed multiple T2FLAIR hyperintense, well-defined focal
lesions with dense diffusion restriction and ring enhancement pattern
on contrast administration located at the grey-white junction of the left
parietal region, left frontal and right frontal lobes (Fig. 3c–g). CSF

Fig. 1. X-ray of the thoracolumbar spine showing showing prevertebral and paravertebral opacity.

Fig. 2. 2a H&E staining, 400× showing granuloma, 2b PAS staining, 400× showing fungal hyphae 2c Bluish grey colonies of A.fumigatus, 2d Lactophenol cotton blue preparation from
the colonies, 40× showing flask shaped vesicle with philades arising from the upper half of the vesicle.
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bacterial and AFB cultures were negative; whereas, CSF Multiplex PCR
was positive for Aspergillus fumigates and negative for tuberculosis
and bacterial panel.

As there was evidence of progression of infection to the brain on
systemic voriconazole therapy, our patient was started on lipid complex
amphotericin B (Day+58). She was initially started at 5 mg/kg/day,
subsequently increased to 10 mg/kg/day as fever and altered sensor-
ium persisted. In the interim, she developed signs of adrenal insuffi-
ciency requiring escalation of her steroid dosage. She defervesced
within a week's time of starting amphotericin. After defervescence her
amphotericin B dose was reduced to 5 mg/kg/day. The modified
antitubercular regimen, started for her sputum AFB culture positivity,
was continued. Following defervescence and control of seizures, she
improved neurologically and was transitioned to long-term rehabilita-
tion. Intravenous lipid complex amphotericin was continued for twelve
weeks. Follow-up MRI brain and spine showed no new cerebral or
spinal lesions. With clinical and radiological improvement, antifungal
therapy with intravenous lipid complex amphotericin was continued

for a total of six months with close monitoring. Meanwhile her sputum
became AFB-negative and antitubercular treatment was continued to
complete a nine month course. In the interim, steroids were gradually
tapered and discontinued.

MRI Brain and spine at 1 year showed complete resolution of her
lesions (Fig. 4). At two year follow-up, she remains afebrile with a
normal sensorium and is seizure-free. The spinal infection has resolved
radiologically and her myelopathy is clinically improving to the extent
that she has MRC grade 3 power in the lower limbs, and is able to stand
with support.

3. Discussion

Invasive aspergillosis is a disseminated fungal infection associated
with a high mortality despite treatment [5]. A systematic review of the
literature of 1223 cases of invasive aspergillosis reported case fatality
rates of 99% for cerebral aspergillosis, 86% for pulmonary, and 66% for
paranasal sinus infection. Mortality rates remained high despite

Fig. 3. MRI image of brain showing hypodense lesions in the left parietal and bilateral frontal lobes.
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improvements in diagnosis and newer, safer forms of antifungal
treatment [6]. Voriconazole is the recommended therapy for CNS
aspergillosis; with a favourable outcome of up to 35% when coupled
with surgery [3].

Spinal Aspergillosis may occur by hematogenous spread or direct
extension from the lung. As this case depicts, differentiation between
spinal aspergillosis and tuberculosis may be impossible on clinical and
radiological grounds alone [7,8], especially in an immunocompromised
individual. However, the distinction between the two is important, as
delay in diagnosis contributes to the high morbidity and mortality of
invasive aspergillosis [9]. In our case, the clinical presentation and MRI
findings in the setting of sputum AFB positivity was highly suggestive
of spinal tuberculosis. Radiologically, it is difficult to differentiate
spinal aspergillosis and tuberculous spondylitis. Spinal tuberculosis
most commonly leads to disc space collapse and paradiscal involve-
ment of the vertebral body [8]; whereas in invasive aspergillosis, the
lesion expands circumferentially and destroys all the surrounding
spinal structures, including vertebral bodies, discs, and neural arches,
as well as all the contiguous structures, like ribs, thoracic wall, lungs,
etc [9]..

The pathophysiology of the cerebral aspergillus infection implicates
an infective vasculopathy-mediated septic infarction or hemorrhage,
causing infectious cerebritis that evolves into an abscess. Its anatomic
distribution is mainly in the corticomedullary junction, thalami, basal
nuclei or the corpus callosum. The apparent affinity of CNS aspergil-
losis for perforating artery distributions is most likely due to the
invasive character of Aspergillus spp. compromising the origins of the
perforating arteries [6].

Culture of clinical specimens to isolate the etiologic fungal agent
remains the gold standard for diagnosis [7]. Given the limitations of
conventional methods of diagnosis for invasive fungal infections, a
negative result on direct or pathologic smears and cultures does not
rule out infection [10]. The detection of fungal cell wall markers in
serum has been reported using galactomannan (GM) [1,3], beta-D-
glucan (BDG) and mannan enzyme immune assays [11–13].
Galactomannan is relatively specific for Aspergillus species, and can
be detected in body fluid specimens with enzyme immunoassay [11].
The polymerase chain reaction (PCR) assay serves as a powerful non-

culture method for the diagnosis of systemic fungal infection in high-
risk patients [12]. The sensitivity of CSF PCR in detecting CNS
Aspergillosis is 100% as compared to galactomannan 80%. Molecular
methods yielding results within 6 h have now revolutionized the
diagnosis of fungal infections, allowing for diagnosis and therapy
during the incubation period and early stage of infection [1]. Despite
the increasing burden of opportunistic fungal infections, early accurate
diagnosis of fungal infections remains a challenge.

Voriconazole is the recommended therapy for CNS aspergillosis,
with favourable response of up to 35% when coupled with surgery [3].
Azole resistance in A. fumigatus has been associated with mutations in
the Cyp51A gene, the target for antifungal azoles [14]. In our patient,
though we were unable to monitor therapeutic drug levels of vorica-
nozole, we believe that coadministration of rifampicin would have
contributed to clinical voricanozole failure [15]. For patients intolerant
of or refractory to voriconazole, a formulation of Amphotericin B is an
appropriate alternative. Though Amphotericin B deoxycholate has
historically been used in the treatment of invasive aspergillosis, the
lesser nephrotoxicity makes Liposomal amphotericin B preferable [16].
Intrathecal administration of amphotericin B does not allow penetra-
tion beyond the pia-mater. Instead, high-dose systemic amphotericin B
is recommended to achieve higher parenchymal concentration [17]. In
our patient we used lipid emulsion amphotericin with great success
[18].

Because of continued high rates of mortality despite the use of
newer antifungals, surgical resection of large infective foci is an
important adjunct to improve outcome [4]. Surgical debridement and
stabilization of the spine was necessary in our patient once she
developed acute compressive myelopathy. Once our patient developed
multiple cerebral abscesses, stereotactic aspiration, though considered,
was not required since she responded favorably to medical manage-
ment alone.

Though duration of therapy for aspergillosis has not been optimally
defined, amphotericin B or voriconazole for a total duration of 8 – 12
weeks is recommended [9]. To date, clear-cut guidelines are lacking
due to the rarity of these infections. Infectious Diseases Society of
America (IDSA) guidelines advise treatment of invasive aspergillosis
until resolution or stabilization of all clinical and radiographic mani-

Fig. 4. MRI brain and spine after 1 year revealing complete resolution of lesions.
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festation. Hence we chose to continue antifungal regimen for six
months till complete radiological resolution. Our case also highlights
the possibility of voriconazole resistance, as she developed fever with
new symptomatic cerebral lesions while on therapy for spinal asper-
gillosis requiring treatment with lipid complex amphotericin B. Azole
resistance in A. fumigates is an emerging problem and may develop
during azole therapy. Other alternative treatments include caspofun-
gin, micafungin, posaconazole and itraconazole [19]. Withdrawal of
corticosteroids or reduction of dosage is often critical for successful
outcome in invasive aspergillosis. Failure to reduce an immunosup-
pressive dosage of systemic corticosteroids usually results in relentless
invasive fungal infection [20]. For patients with successfully treated
invasive aspergillosis who require continued immunosuppression,
antifungal prophylaxis may prevent recurrent infection from residual
foci of infection [21].

4. Conclusion

This case highlights the efficacy of aggressive medical and surgical
co-management for invasive fungal disease of the CNS. Invasive
aspergillosis poses a serious challenge for physicians and tissue
diagnosis is highly recommended. Though voriconazole is the treat-
ment of choice for invasive aspergillosis, resistance is common and can
lead to rapid disease progression and mortality. Additionally it is
critical to monitor therapeutic drug levels, where available, during
voricanozole therapy to ensure clinical efficacy and decrease adverse
effects. Hence close monitoring for clinical and radiological resolution,
as well as, alternate drug therapy are strongly advised. Transitioning
treatment from voriconazole to amphotericin B along with early
surgical intervention may improve the chance of resolution and
survival.
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