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ABSTRACT

Central nervous system aspergillosis is a rare and highly fatal fungal disease that usually occurs in immunocompromised 
patients. Diagnosis is often delayed, and the condition is difficult to treat. In this report, we describe a case of cerebral 
Aspergillus abscess in a patient without apparent immunodeficiency. A 76-year-old man presented with progressive 
headaches, fever, and lethargy for two months. Cranial computerized tomography (CT) showed abscesses in the left frontal, 
temporal, and parietal lobes and the lateral ventricles, and chronic inflammation in the bilateral maxillary sinuses, left ethmoid 
sinus, and sphenoid sinus. Aspergillus fumigatus was detected in sphenoid sinus tissue samples via direct smear, culture, 
and histopathological testing. Voriconazole therapy was initiated immediately. Multiple intracranial abscesses were drained, 
and abscess samples were found to contain A. fumigatus. As one of the few reported instances of cerebral Aspergillus 
abscess in an immunocompetent patient who achieved a favorable outcome after complete surgical resection and 
voriconazole therapy, this case provides new insights and the basis of a surveillance and clinical management framework for 
treating such patients. Our findings indicate that Aspergillus may enter the brain via the paranasal sinuses and that early 
diagnosis, urgent surgical intervention, and antifungal therapy are crucial for reducing mortality.
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INTRODUCTION

Invasive Aspergillus infections are most commonly 
observed in immunocompromised patients, such as 
those undergoing chemotherapy or with hematologic 
malignancies or human immunodeficiency virus (HIV) 
infection. The lungs are primarily affected, although the 
liver, kidneys, bones, and other organs may also be 
involved. In one of the most severe forms of aspergil-

losis, the central nervous system (CNS) is involved, and 
the mortality rate is up to 90% in untreated cases.[1] With 
the advent of modern targeted therapies such as JAK1/
2/3 inhibitors and biologics, together with advances in 
microbial detection and diagnostics, the long-standing 
paradigm that “only severely immunocompromised 
patients are susceptible to Aspergillus fumigatus infection” 
is being challenged.[2] However, the symptoms and 
radiological findings of cerebral aspergillosis lack 
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specificity, which often leads to delayed diagnosis and 
increased mortality rates. In addition, treatment of this 
condition is highly challenging.

Here, we report a case of cerebral Aspergillus abscess in 
an elderly patient with relatively intact immune function. 
Our findings suggest that Aspergillus may enter the brain 
via either the paranasal sinuses or hematogenous 
dissemination.[3] They also indicate that early diagnosis 
and timely combined surgical and antifungal therapy are 
crucial for improving prognosis.

CASE REPORT

A 76-year-old man developed left temporoparietal pain 
with intermittent fever in January 2025. One month 
later, his condition worsened, with fever up to 39 °C, 
slowed responsiveness, disorganized speech, drowsiness, 
and poor cooperation on examination. He had a history 
of colorectal cancer surgery in 2006 with good recovery 
and no chemotherapy or targeted therapy. Laboratory 
tests performed upon admission showed elevated white 
blood cell count (WBC, 12.18 × 109/L), neutrophil 
(NEU%, 85%), high-sensitivity C-reactive protein 
(hsCRP, 38.71 mg/L), procalcitonin (PCT, 0.107 μg/L), 
and interleukin-6 (IL-6, 80.36 ng/L), along with reduced 
lymphocyte percentage (LYM%, 8.9%) and hemoglobin 
(Hgb, 87 g/L). Cranial CT revealed abscesses in the left 
frontal, temporal, and parietal lobes and the lateral 
ventricles, with right-sided hydrocephalus; chronic 
inflammation was present in the bilateral maxillary 
sinuses, left ethmoid sinus, and sphenoid sinus 
(Figure 1). Based on the laboratory results (i.e., elevated 
levels of inflammatory markers) and the imaging 
findings (i.e., cerebral abscesses), empirical antibacterial 
therapy and dehydration for intracranial pressure 
reduction were initiated. On day 4 of admission, 
endoscopic surgery was performed to remove lesions in 
the left sphenoid sinus–pterygopalatine fossa–middle 
cranial base. A direct smear of sphenoid tissue revealed 
septate hyphae with 45° branching (Figure 2). The 
presence of A. fumigatus was confirmed via culture and 
VITEK MS identification (Figure 3A–C). Cerebral 
Asperg i l lus  abscess  was  thus  considered,  and  
voriconazole was initiated at a loading dose of 300 mg 
administered intravenously every 12 h, followed by a 
maintenance dose of 200 mg administered intravenously 
every 12 h. On day 7, repeat surgery was performed to 
reduce multiple intracranial abscesses via external 
ventricular drainage. Smear and culture of temporal lobe 
abscess samples showed that A. fumigatus was present. 
Histopathological analysis of sphenoid sinus and 
temporal lobe abscess samples showed brain tissue 
necrosis with extensive acute and chronic inflammatory 
cell infiltration and granuloma formation, as well as 

fungal clusters (Figure 4). Periodic acid–Schiff (PAS) 
stain and Grocott's methenamine silver (GMS) staining 
returned positive results. After treatment, the patient's 
mental status, headaches, and fever improved, and his 
muscle strength and tone in all four limbs were normal. 
On day 15, the laboratory test results showed a marked 
reduction in inflammatory markers. However, the 
patient was lost to follow-up after discharge (on day 25).

Figure 1. Cranial CT images showing cerebral abscesses in the left fronto-
temporo-parietal lobe and lateral ventricle, hydrocephalus in the right 
hemisphere (red arrows), and chronic inflammation of the bilateral 
maxillary sinuses, left ethmoid sinus, and sphenoid sinus. CT, compu-
terized tomography.

Figure 2. Direct smear of sphenoid sinus tissue showing septate hyphae 
with antler-like branching at approximately 45° (blue arrows, 400×).

DISCUSSION

Invasive aspergillosis typically occurs in immunocom-
promised individuals. However, in this case, the patient 
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Figure 3. Aspergillus fumigatus was identified in fungal cultures from 
sphenoid tissue samples. A. Macroscopic appearance of A. fumigatus 
cultured on blood agar. B. Macroscopic appearance of A. fumigatus 
cultured on Sabouraud agar. C. The microscopic morphology of A. 
fumigatus was evident after staining with lactophenol cotton blue (400×).

Figure 4. Histopathological image of sphenoid sinus tissue showing 
necrotic debris (green arrows) and numerous septate hyphae exhibiting 
acute-angle branching (blue arrows, 400×).

had only a history of colorectal cancer surgery with good 
postoperative recovery and no chemotherapy, targeted 
therapy, or other immunosuppressive factors, yet 
developed severe cerebral Aspergillus abscesses. This 
suggests that elderly patients may be susceptible to 
Aspergillus infection, even in the absence of overt 
immunosuppression.

Notably, a portion of the approximately 10% of adults 
with chronic rhinosinusitis have fungal rhinosinusitis; 
hence, this condition affects millions of people 
worldwide.[3] In our case, CT revealed chronic sinusitis, 
and culture of sphenoid tissue samples confirmed A. 
fumigatus. This suggests that initial mucosal inflammation 
in the sinus may have facilitated the hematogenous 
spread of the fungus into the cranial cavity, resulting in 

secondary CNS infection. These findings provide further 
evidence that clinicians should consider invasive fungal 
infections when patients with sinusitis present with 
persistent headaches, altered consciousness, and/or 
fever.

The common manifestations of CNS aspergillosis 
include abscesses, meningitis, cerebritis, infarction, 
mycotic aneurysm, and granuloma. The most frequently 
reported symptoms include seizures, fever, hemiparesis, 
cranial  nerve defic i ts ,  paralys is ,  and sensory 
impairment.[4] Given its high mortality rate, clinicians 
must maintain a high index of suspicion for this 
condition. However, diagnosing cerebral Aspergillus 
abscess is very challenging, as clinical and radiological 
features are often atypical and can be easily confused 
with those of bacterial cerebral abscesses, tumors, tuber-
culosis, or hemorrhage. To improve diagnosis, it is 
recommended that host factors plus clinical, radiological, 
microbiological, and histopathological criteria are 
comprehensively assessed and that patients are 
consequently classified as cases of proven, probable, or 
possible invasive aspergillosis.[5] A classification of 
proven invasive aspergillosis would require histopatholo-
gical evidence of fungal hyphae and angioinvasion (e.g., 
via PAS and GMS staining). Probable invasive aspergil-
losis would be diagnosed when host factor, clinical or 
radiological, and microbiological criteria are all met, as in 
the present case. Possible invasive aspergillosis would be 
diagnosed when only the host factor and clinical or 
radiological criteria are met (i.e., no microbiological 
evidence of infection).

Surgery is essential for the diagnosis and treatment of 
cerebral Aspergillus abscess and has been shown to 
reduce the mortality rate from 64% to 39%.[6] Therefore, 
a combination of antifungal therapy and surgical 
resection is recommended, offering a straightforward, 
durable, and effective therapeutic approach.[4,7,8] 
Voriconazole is the first-line agent for treating aspergil-
losis due to its excellent CNS penetration, while 
itraconazole and amphotericin B are also reportedly 
effective against intracranial disease.[9,10] In this case, 
once Aspergillus was identified, voriconazole adminis-
tration and surgery were initiated, which secured 
valuable time for patient rescue.

Based on the findings of this case and others, we have 
developed a framework for the surveillance, identific-
ation, diagnosis, and treatment of cerebral Aspergillus 
abscess (Figure 5). In elderly patients who present with 
progressive neurological deficits and radiologically 
confirmed cerebral abscesses, fungal infection should be 
suspected. In immunocompetent individuals, the sinuses 
may serve as a key route for Aspergillus entry into the 
central nervous system, underscoring the importance of 
microbiological and histopathological evaluation of sinus 
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Figure 5. Framework for the surveillance, identification, diagnosis, and treatment of cerebral Aspergillus abscess. H&E, hematoxylin and eosin; PAS, 
periodic acid–Schiff; GMS, Grocott’s methenamine silver; IHC, immunohistochemistry; GM, galactomannan; PCR, polymerase chain reaction; ITS, 
internal transcribed spacer; MALDI-TOF MS, matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.

samples. Early surgical intervention combined with 
systemic antifungal therapy is the cornerstone treatment 
for managing cerebral Aspergillus abscess. Given the 
dynamic fungal landscape and evolving medical 
practices, proactive monitoring of pathogens and host 
susceptibility is crucial. Dual-action therapies that 
combine antifungal and host-targeted approaches may 
be key to improving outcomes and should be a research 
priority.
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