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Introduction: The clivus is an uncommon site for fungal infections and is typically associated with tumors or metastases. Invasive
fungal sinusitis extending to the skull base is exceptionally rare and often mimics clival malignancies such as chordomas or
metastases. This overlap in clinical and radiological features can lead to diagnostic delays.
Case presentation: The authors present a case of a 36-year-old immunocompetent male who presented with symptoms and
imaging findings suggestive of a malignant skull base tumor, particularly clival chordoma. However, histopathological analysis
revealed invasive fungal sinusitis with clival involvement.
Discussion: In skull base lesions, particularly those involving the clivus, fungal infections should remain a differential diagnosis,
even in patients without immunocompromising conditions. Early diagnosis using biopsy and microbiological analysis is essential
for appropriate surgical management and antifungal therapy.
Conclusion: This case highlights the importance of considering the fungal etiology in clival lesions, especially in high-risk patients.
Prompt diagnosis and a multidisciplinary approach can significantly improve the outcomes in rare and complex presentations.
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Introduction

Clival masses, although uncommon, present substantial diagnos-
tic and therapeutic challenges as they are close to crucial neuro-
vascular structures at the skull base[1]. It usually presents with
non-specific symptoms such as headaches, neck pain, and cranial
nerve deficits as a result of pressure on neighboring structures[2].
Chordomas, metastatic tumors, and less typically invasive fungal
infections are among the differential diagnoses of clival
lesions[3,4]. Accurate preoperative diagnosis is critical, as treat-
ment options vary greatly depending on the underlying illness.
In this report, we present a case of a clival mass that was

initially thought to be malignant but was later confirmed as
invasive fungal sinusitis, illustrating the diagnostic problems
and therapeutic approach for such cases.

This case report has been reported in line with SCARE 2023
guideline[5].

Illustrative case

A 36-year-old male presented with a 2-month history of left ear
discharge and ringing sensation, accompanied by neck pain,
nausea, vomiting, and giddiness. There was no notable medical
history or any comorbidities.
Clinical examination revealed grade 2 tympanic membrane

retraction with a small central perforation and active mucopuru-
lent discharge in the left ear. By contrast, the tympanic membrane
of the right ear was intact. On diagnostic nasal endoscopy,
a smooth, globular pedunculated mass was shown to originate
from the sphenoid cavity, which extended into and filled the
choana and nasopharynx on the left side. No palpable neck
lymph nodes were found. Neurological examination of the per-
ipheral nervous system revealed that all the cranial nerves were
intact. Complete blood count and metabolic panel tests were
performed, and the results were within normal limits. There
were no immunosuppressive conditions or diabetes in the patient.
Brain computed tomography (CT) revealed an expansile lytic

soft tissue density lesion with internal hyperdense regions in the
left clivus and pituitary fossa. The lesion extended anteriorly
into the left chamber of the sphenoid sinus, laterally causing
erosion of the petrous part of the left temporal bone, and infer-
iorly resulting in erosion of the sphenoid bone. An MRI of the
brain revealed a heterogeneously enhancing malignant solid-
cystic mass lesion at the skull base in the middle cranial fossa.
This lesion involved the sella, clivus, and left chamber of the
sphenoid sinus (Figs 1 A,B and 2).
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Clinical and radiological findings led to a provisional diag-
nosis of a malignant skull base tumor, most likely a chordoma or
metastatic lesion. The patient and his family were counseled
about the condition and the necessity of surgical intervention.
Following the acquisition of anesthetic clearance, the patient
was scheduled for surgery, which was performed by a team of
ENT and neurosurgery specialists. Transnasal Endoscopic
Excision of the lesion from the clivus area was performed, pre-
ceded by a posterior septotomy and removal of the sphenoid
rostrum to expose the clivus. The entire lesion was aspirated.
Closure was achieved using fat grafts, and a surgical biopsy
specimen was submitted for histopathological examination.
Interestingly, the histopathological report revealed fungal ele-
ments with minimal associated inflammatory hyphae (Fig. 3).
Fungal culture of the biopsy specimen was also performed,
which confirmed the presence of Aspergillus species. This led
to a diagnosis of invasive fungal sinusitis in the patient.
The patient was initially treated with intravenous Voriconazole

at a dose of 6 mg/kg every 12 hours for the first 24 hours. This
was followed by oral Voriconazole at a dose of 200 mg every
12 hours for 21 days and he was regularly followed up in the

outpatient department. Over the course of the treatment, the
patient’s symptoms gradually improved. There were no subse-
quent episodes of ear discharge, and tympanic membrane perfora-
tion resolved. Three months after the surgery, the patient
remained asymptomatic. Follow-up MRI performed three
months post-surgery demonstrated a significant reduction in
lesion size, with no evidence of active disease or residual fungal
infection. Six months post-surgery, MRI confirmed complete
resolution of the lesion and no signs of recurrent fungal elements.
During follow up, the patient reported significant improvement in
resolution of symptoms and enhanced quality of life following the
surgical procedure and antifungal therapy.

Discussion

The clivus is an important feature at the base of the skull,
forming part of the central skull base and is located directly
anterior to the brainstem. Because of its proximity to key neu-
rological organs such as the brainstem, cranial nerves, andmajor
blood arteries, the clivus is a common site for malignancies and

Figure 1.Magnetic resonance imaging in the multiple sagittal section (A) and coronal section (B) reveal a hyperintense lesion occupying the left clivus and is seen
extending into the pituitary fossa.
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metastatic lesions[1,6]. The high vascularity of this region also
makes it a target for metastatic spread, notably from primary
cancers of the lungs, breast, and prostate, which are known to
metastasize to the bones, including the skull base[2,7]. Clinical
signs of Clival tumors tend to be non-specific, including head-
aches, cranial nerve deficits, and neck pain, which are usually
caused by a mass impacting on nearby structures[2,8].
However, the prevalence of clival tumors is still quite low,

accounting for approximately 0.1-0.4% of all intracranial can-
cers, with chordomas being the most prevalent primary clival
tumor[9,10]. Clival metastases are extremely uncommon, with
less than 60 cases described in the literature; however, they are
an important factor in the differential diagnosis of skull base
lesions due to the aggressive nature of metastatic cancers and
their potential impact on prognosis.
In our case, the clinical presentation and imaging data led us to

tentatively diagnose a malignant skull base tumor, namely clival
chordoma. The patient’s symptoms of ear discharge, neck pain,

nausea, and giddiness, together with imaging findings of an expan-
sile, lytic lesion encompassing the clivus and sphenoid sinus,
strongly suggested a malignant cause. Clival chordomas, which
develop from notochordal remains, are slow-growing but extre-
mely invasive tumors that cause widespread bone damage[11].
They frequently manifest with cranial nerve impairments or
other symptoms of mass impact, which aligns with the findings
of our patient[12,13]. In addition to clival chordoma, the differential
diagnoses included soft tissue sarcoma and clival metastases, both
of which can show aggressive local invasion and destructive
lesions on imaging[3,4]. The clinical and radiological overlap of
the clival chordomas, metastatic lesions, and fungal infections
made this case particularly difficult to diagnose.
In this case, histological analysis of the biopsy specimen

revealed a definite diagnosis of Invasive Aspergillus sinusitis
with skull base involvement. Grocott-Gomori methenamine sil-
ver (GMS) staining of the biopsy samples revealed branching
septate fungal hyphae consistent with Aspergillus species[14,15].
No evidence of cancer or inflammatory cell infiltration was
observed. Fungal culture confirmed the presence of Aspergillus
species, confirming the histological diagnosis. The culture also
ruled out other fungal pathogens, such as Mucor or Candida,
which can cause comparable invasive sinusitis but require dis-
tinct treatment techniques. Together, these findings established
definitive evidence of invasive fungal infection involving the
clivus and ruled out a previously assumed malignant origin.
These infections normally advance from the sphenoid sinus to
the skull base, causing osteomyelitis and the creation of a fungal
ball over time, which likely matched the behavior of a malignant
tumor in this patient[16-18]. If left untreated, it can result in life-
threatening consequences such as cranial nerve impairment,
meningitis, or cavernous sinus thrombosis. Histopathological
findings are crucial for excluding other potential diagnoses and
for guiding appropriate antifungal therapy.
A thorough search of the electronic databases revealed only

a few studies that explicitly addressed the frequency of fungal
sinusitis penetrating the skull base. Among the studies reviewed,
the prevalence rates differed owing to changes in the study
demographics, diagnostic criteria, and methodology. Notably,
Hyuang et al found that approximately 12% of patients with

Figure 2. T1 weighted magnetic resonance imaging in the axial cut reveals a hyperintense mass that is solid-cystic in nature causing erosion of the sphenoid
bone in the middle cranial fossa.

Figure 3. Grocott-Gomori methenamine silver (GMS) stained preparation of
biopsy specimen in high power view (40x) showing branching septate fungal
hyphae.
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confirmed fungal sinusitis had skull base involvement[19].
Another study by Friedma et al discovered a 10–15% prevalence
in a cohort of immunodeficient patients following surgical inter-
vention for invasive fungal sinusitis[20].
Although rare, fungal sinusitis with skull base involvement is

becoming increasingly recognized, as demonstrated by Naik
et al, highlighting the increased awareness of such instances in
clinical practice. This can be attributed to new imaging techni-
ques such as high-resolution CT and MRI, which provide more
detailed observation of the degree of fungal involvement, includ-
ing subtle erosions of the skull base that were previously
overlooked[21,22].
The rarity of fungal infections in the clivus, especially in an

immunocompetent patient, highlights the importance of this
case. Fungal sinusitis with skull base involvement is typically
associated with immunocompromised individuals, particularly
those with uncontrolled diabetes or those receiving immunosup-
pressive medication[23-25]. However, our patient was immuno-
competent and had no underlying comorbidities, making this an
extremely uncommon presentation. Fungal infections are extre-
mely infrequent in such individuals and may be misdiagnosed as
malignant tumors on imaging. This emphasizes the importance
of a multidisciplinary approach, comprising of neurosurgeons,
radiologists, and pathologists, in the treatment of complex skull
base lesions.

Conclusion

In conclusion, this case of fungal sinusitis with skull base inva-
sion, masquerading as a clival chordoma, is a rare and signifi-
cant clinical entity. The involvement of the clivus, a structure of
critical anatomical importance, compounded by the rarity of
fungal infections in immunocompetent individuals, makes this
case a notable contribution to the literature. The combination of
advanced imaging, careful clinical evaluation, and histopatholo-
gical confirmation is crucial for achieving the correct diagnosis
and successful management of this challenging case.
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