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ARTICLE INFO ABSTRACT

Article history: Sphenoid sinus fungal ball (FB) is a noninvasive fungal infection affecting predominantly
Received 18 November 2020 immunocompetent middle-aged female patients. Common clinical manifestations include
Revised 8 January 2021 headaches, postnasal drip, and nasal discharge. In this case report, we present a 56-year-old
Accepted 11 January 2021 female with a 10-year history of occasional dizziness, vertigo, nystagmus, feeling disoriented

and feeling her eyes moving rapidly. Complaints of restlessness, insomnia, anxiety, stress
and anger were also present. Due to the nonspecific nature of her symptoms, a diagnosis

Keywords: of sphenoid sinus FB was overlooked. Definitive diagnosis was established after performing
Fungal ball a nasal endoscopy and subsequent histopathological examination of the collected sinus
Chronic rhinosinusitis tissues. The histopathology report disclosed Aspergillosis FB with chronic sinusitis. Due to
Fungal rhinosinusitis the decade long delay in diagnosis and proper treatment, septal wall collapse occurred, with
Sphenoid sinus the patient developing diabetes insipidus with hyponatremia that led to a massive seizure
Aspergillus spp and fall, resulting in multiple disc herniations. Surgical removal of the FA elicited a complete

resolution of her symptoms and a full recovery.

Although fungal rhinosinusitis is a well recognized spectrum of diseases by ENT spe-
cialists, through this case report we hope to draw attention to this particular patholog-
ical entity within fungal infections, while simultaneously underlining the broad spec-
trum of symptoms with which it may manifest and the importance of including FA
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infections when considering the differential diagnosis in patients with long-standing

chronic sinusitis.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Fungal rhinosinusitis encompasses a spectrum of infec-
tions, commonly affecting the paranasal sinuses. Sinonasal
fungus ball is an extramucosal and noninvasive mycotic
proliferation that fills one or more paranasal sinuses [1,2].
Based on histopathology, it is generally classified into in-
vasive and noninvasive fungal infections. The pathological
features of non-invasive fungal rhinosinusitis comprised of
fungal ball (FB) and allergic fungal rhinosinusitis, include
confinement to the paranasal sinuses, mucous membrane,
and bone wall without fungal invasion [3,4]. The infec-
tious agent in FB is usually Aspergillus spp. [5]. Maxillary
sinus is most commonly involved followed by sphenoid
sinus [6,7]. Sphenoid sinus FA comprises 4.5%-26.8% of all
cases of FA infection [8]. It is usually seen in immunocom-
petent middle-aged patients, predominantly in females
[1].

Patients with sphenoid sinus FA are almost always symp-
tomatic [9]. They usually present with unilateral headaches
that become progressively resistant to painkillers and nasal
symptoms like postnasal drip, nasal discharge, cough and ca-
cosmia [3,10,11]. Visual disturbances and neurological symp-
toms are rarely reported in these patients [1,3]. Patients
present with various nonspecific symptoms and complica-
tions due to the anatomic characteristics of the sphenoid si-
nus. As is the case, the sphenoid sinus lies in close proximity
to important anatomic structures, such as the cavernous si-
nus, the pituitary gland, the internal carotid artery, and cra-
nial nerves II, III, IV, V1, V2, and VI. The dissemination of
the infection and inflammation beyond the sphenoid sinus
to these structures may result in serious intracranial and or-
bital complications. It has been reported that 63% of FB cause
bone lesions and further damage structures in close proximity
[12].

Due to its nonspecific symptoms, diagnosis of a sphe-
noid sinus FA is often delayed until complications arise
or until it's detected on a routine check-up. CT scan of
paranasal sinuses plays an important role in establishing
the diagnosis and is essential in clinically suspicious pa-
tients. Widespread use of CT scan in such patients has
significantly increased the rates of detection. Addition-
ally, histopathological findings are required to confirm the
diagnosis.

Treatment of sphenoid sinus FA is primarily surgi-
cal by functional endoscopic sinus surgery (FESS), target-
ing the affected sinus and predisposing factors [11]. In
the presence of an invasive infection, early initiation of
antifungal therapy and reduction of immunosuppression
when present, are recommended. The choice of antifungal
agents depends on the patient’s prior medical history and
tolerance.

Case report

Herein is the case of a 56-year-old right-handed female with
an unremarkable medical history. No history of diabetes mel-
litus or cardiac problems. The patient presents with occa-
sional dizziness, vertigo with nystagmus, feeling disoriented
and feeling her eyes moving rapidly. These complaints have
been present intermittently for the past 10 years. The pa-
tient complains of restlessness, insomnia, anxiety, stress, and
anger as well.

She initially saw a neurologist. A full workup was ordered.
An MRI of the brain came back negative and a CT of the si-
nuses showed chronic sphenoid sinusitis. After a consult with
an ENT specialist she was sent for a second CT scan of the si-
nuses and hearing testing results were borderline abnormal.
The patient was diagnosed with otosclerosis that causes hear-
ing impairment typically involving lower frequencies . How-
ever, an audiometry exam did not show a low-frequency hear-
ing loss.

The patient continued seeing different doctors. She saw
another neurologist. The neurological examination was neg-
ative except for a mild tremor and double vision. She re-
ceived a diagnosis of panic disorder and was prescribed Paxil.
The patient saw another ENT specialist. She had another full
workup done including pure tone audiometry, tympanometry,
speech in noise test, distortion product otoacoustic emissions
(DPOAE) and thin section high-resolution CT of the tempo-
ral bones. Complete blood work and hormonal studies were
ordered as well. She was then diagnosed as having a right
chronic sphenoid sinusitis with complete sinus opacification
and hyperostosis. She underwent a laser treatment for her
otosclerosis.

Finally, after seeing a third ENT doctor an endoscopic ex-
amination of the nasal cavity was suggested. The pathology
report of the collected specimens came back as Aspergillosis
FA with chronic sphenoid sinusitis. The patient underwent an
extended right image-guided sphenoidotomy. The postoper-
ative CT-scans show the resection of the right osteomeatal
unit along with a contiguous total ethmoidectomy, left os-
teomeatal unit resection, as well as an apparent widening
of the left sphenoethmoidal recess (Figs. 1-4). A septoplasty,
right sphenoid and total ethmoid sinusitis treatment were
performed.

It was subsequently determined that the fungal infection
at a certain point had eroded the wall of the sphenoid sinus,
spreading into the brain parenchyma and causing symptoms
of headache, vertigo and nystagmus. The patient eventually
developed diabetes insipidus associated with polyuria, poly-
dipsia and hyponatremia that led to a massive seizure, which
resulted in a hard fall in the patient’s kitchen marble floor. She
injured her lower back with multiple disc herniations present
in the MRL
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Fig. 1 - The label “a” points to prior resection of the right
osteomeatal unit along with a contiguous total
ethmoidectomy.

Fig. 2 — The label “b” points to a left sphenoethmoidal
recess.

Of note, these visits and examinations were conducted
in the span of 10 years. The hospital admission due to the
seizure and fall, allowed for a full workup that revealed the
dilutional hyponatremia and diabetes insipidus. Further ra-
diologic evaluation delineated the etiology, the FA, responsi-
ble for the chronic headaches, bouts of dizziness and nystag-
mus due to the pressure on the optic nerve, anxiety, mood
changes, depression and ultimately the development of dia-
betes insipidus.

Fig. 3 — The label “c” points to an interim left osteomeatal
unit resection since the first study.

Fig. 4 - The label “d” points to an apparent widening of the
left sphenoethmoidal recess.

The patient was initially admitted to the ICU where she
was treated for several days and afterwards had her FA ad-
equately removed, which prompted a complete resolution of
all her symptoms, apart from diabetes insipidus. She was left
with permanent diabetes insipidus for which she was placed
on an appropriate pharmacological therapy.

CT-scans following the right-sided sphenoidotomy

Discussion

Fungal ball is a type of noninvasive chronic rhinosinusitis
defined as an extramucosal, densly compacted mass of fun-
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gal hyphae associated with minimal mucosal inflammation
[7,11]. Histopathological examination reveals an aggregation
of tightly packed hyphae with alternating zones of dense and
nondense growth, embedded in fibrinous inflammatory exu-
date with abundant neutrophils, causing a partial or total ob-
struction of the sinus cavity [3,7].

Various risk factors have been taken into consideration as
potential predisposing elements in the pathogenesis of the in-
fection, including immunologic status, professional and envi-
ronmental factors and existing sinus pathology, with no as-
sociation being found [3]. Anatomic variations or anomalies
of the middle meatus, middle turbinate or the presence of a
septal deviation have been hypothesized as possible predis-
posing factors, but are not supported by current data, as these
anomalies are present only in a small number of patients
[3,9].

The pathogenesis of FA remains elusive. It has been pro-
posed that high quantities of fungal spores are introduced
into the sinus cavity through the natural ostium by inhala-
tion, what is known as the aerogenic pathway [3,11]. The odonto-
genic pathway has been put forward to explain the association
with prior dental procedures as evidenced in certain cases. It
has been suggested that certain components of dental fillings
such as zinc oxide promote fungal growth [3,7,11]. A possi-
ble association between previous surgery or mucosal injury
and the development of FA has also been proposed, as well
as blockage of the sinonasal passages due to an obstructing
neoplasm [7].

The clinical spectrum is heterogeneous with asymp-
tomatic infections diagnosed as incidental findings, to symp-
tomatic ones presenting with complaints such as purulent
chronic discharge, obstruction, headache, facial pain, post-
nasal drip with or without nocturnal cough and cacosmia [3].
Reports have found sphenoid FA to almost always be symp-
tomatic with frequent retro-orbital pain, postnasal discharge
and cough [13,14].

Neurological symptoms such as the ones our patient man-
ifested are rarely part of the clinical presentation and psycho-
logical symptoms are often dismissed and glossed over when
considering the differential diagnosis. Consequently, through
this case report we hope to draw attention to this pathological
entity, while simultaneously underlining the broad spectrum
of symptoms with which it may manifest.

Neuropsychological assessment

From a mental health and cognitive functioning perspective,
the present case demonstrates the psychological and neu-
rocognitive sequelae of cerebral infections. While the patient
was ultimately diagnosed with chronic sinusitis, the preced-
ing medical diagnoses and interventions warrant discussion
within the scope of the patient’s psychological and cognitive
functioning to anchor the implications of psychological symp-
toms superimposed upon medical conditions.

Within the present case study, the patient’s symptom
presentation of altered mental status, unstable gait, confu-
sion, irritability, personality changes, difficulty concentrating,
mood changes, and depressive mood were commensurate
with chronic hyponatremia (ie, low sodium concentration in
the blood) [15], which she was eventually misdiagnosed with.

The severity of neurological symptomology, with respect to
behavioral manifestations, has been said to be contingent
upon the level of brain volume regulation [16]. More specif-
ically, the severity of the brain volume dysregulation is pos-
itively correlated with maladaptive neurological symptoms
and behavioral presentations; lower sodium levels are cor-
related with more significant neurological disturbances and
subsequent neuropsychological pathology. Research suggests
that sodium disturbances are often comorbid with neuro-
logical and neurocognitive disruptions. This is due to the
detrimental effects of disequilibrium of sodium and water
on the brain, wherein dysfunctions in the central nervous
system are prevalent as the brain incurs changes in neu-
ronal cellular activity [15]. Such metabolic brain distortions
can have multifaceted and wide-spread effects if inappro-
priately treated. Notwithstanding initial unremarkable neu-
rological impressions, the patient’s medically-induced psy-
chological effects and related cognitive-behavioral manifes-
tations underscore the idea that mental health considera-
tions may serve to predict health complications that may oth-
erwise be undetectable through standard medical diagnostic
protocols.

However, hyponatremia, as in such pathologic cases, has
been documented as iatrogenically-induced due to fluid ad-
ministration [15]. Additionally, administration of serotonin re-
uptake inhibitors (SSRIs; ie, the patient’s prescription of Paxil)
have been associated with syndromes of inappropriate antid-
iuretic hormone (ADH) secretion that precede hyponatremia
[15]. Similarly, there are also many neurological risks to rapid
correction of sodium disturbances, such as altered mental sta-
tus, hence warranting enhanced attunement to detection of
the underlying condition [15]. Of note, in the present case
study, the patient’s mood symptoms, specifically emotional
dysregulation and anger, were exacerbated by her misdiag-
noses and erroneous treatment protocols by her medical doc-
tors.

Another important consideration relative to the clinical
manifestations, per the present case study, is the prospect of
additional insults to the central nervous system and related
endocrine functionality due to sodium disruptions. Follow-
ing hyponatremia, syndromes such as Cerebral Salt Wasting
(CSW) have been documented, generally in the form of case re-
ports due to their small incidence rates [17]. CSW is a rare con-
dition of the endocrine system characterized by low sodium
concentrations in the blood and subsequent dehydrations due
to trauma or injury, such as an infection [15]. Decreases in
sodium concentrations have been linked to cerebral edema,
with symptom presentations such as irritability, altered men-
tal status, lethargy, and seizures [16]. All of such symptoms
were remarkable in the present case. Therefore, the patient
within the present case may have experienced iatrogenic CSW,
again underscoring the necessity for acute attention to detail
relative to the patient’s endorsed experience when diagnos-
ing.

As demonstrated by this case, discerning the etiology of
sodium disturbances is essential relative to the pervasive na-
ture of metabolic imbalances on the brain and nervous sys-
tem, and, hence, the importance of early diagnosis. Simi-
larly, the psychological and neuropsychological sequelae of
metabolic disruptions further underscore the importance of
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alerting healthcare providers to comprehensively consider
consultation and interdisciplinary collaboration to confirm or
rule out diagnoses.

Regarding the finding of chronic sinusitis, research sug-
gests that sinus disorders are often comorbid with psycho-
logical distress and mood disorders. More specifically, health
disturbances related to sinus issues have been notably linked
to impairment and distress in work, home, or social settings,
emotional dysregulation, and sleep disturbances [18]. Studies
have demonstrated that psychopathologies related to anxi-
ety and depression are more pronounced amongst individuals
suffering from chronic sinusitis relative to controls [18]. Hence,
coupled with the symptom presentations within the present
case study specific psychological distress (ie, irritability, anxi-
ety, stress, insomnia), it can be deduced that such individuals
are at heightened risk for experiencing anxiety and depres-
sion.

Further, sinus complications preceded by fungal infections
introduce more profound mental health and cognitive con-
cerns per the physiological mechanisms of infection. Regard-
ing the pathophysiology of sinus disturbances, it is crucial to
recognize the effects on neural plasticity. Specifically, in the
presence of a pathogen or other abnormality, the synaptic net-
works of the brain are subject to changes in neurotransmis-
sion, ion channels, and neural synapses. Such events result
in altered cortical plasticity and can lead to the development
and maintenance of sinus and related functional disturbances
[19]. As such, the behavioral and mood symptomology (ie, anx-
iety, irritability, and concentration difficulties) have been spec-
ulatively connected to functional changes in the limbic sys-
tem (ie, emotion and memory) and the central nervous system
[18].

From a diagnostic perspective, clinical assessment of the
etiology of disease presentation is challenging as there are
numerous differential diagnoses to consider due to the per-
vasive nature of cortical involvement and subsequent disease
expression. Additionally, comorbid psychological symptomol-
ogy impacts the clinical picture with respect to discerning
appropriate medical interventions. Medical presentation can
be complicated by psychological distress, which can mani-
fest somatically, as evident in the present case. The patient
was prescribed psychotropic medications by her neurologist
secondary to mood symptoms relative to her functional im-
pairments and negative medical examinations. Therefore, pa-
tients presenting with psychological symptoms must also be
considered for psychological evaluation to diagnose and treat
accompanying mental health issues, and support the man-
agement of the treatment plan.

Likewise, assessments of mental status and determination
of the effects on the patient’s activities of daily living and func-
tioning are vital to consider amongst patients of this nature
[20]. Therefore, psychological assessment should be incorpo-
rated to obtain information regarding emotional, attentional,
and behavioral parameters. Neuropsychological assessment
by a licensed neuropsychologist may also be of clinical util-
ity for evaluations of cognitive and psychomotor function-
ing throughout. Psychometrically validated and empirically-
based questionnaires can be particularly useful to not only
reducing the impact on the patient’s quality of life but also
to formulating diagnoses and measuring treatment progress

relative to the above-mentioned links between psychological
symptoms and disease severity.

Lastly, the inclusion of mental health providers is further
warranted concerning effective treatment and mindfulness
to the patient’s health and wellness across lifestyle domains.
Specifically, psychological comorbidities are often unattended
to during pharmacological intervention, as mental health
symptoms are thought to dissipate yet often persist beyond
return to baseline from a medical perspective [21]. Further,
psychological support is integral relative to the patient’s over-
all well-being during the course of treatment. Mental health
providers are qualified to offer psychoeducation regarding the
cognitive, emotional, and behavioral byproducts to enable the
patient to establish adaptive coping mechanisms and receive
support related to their mood and adjustment along the treat-
ment trajectory. As evidenced, consultation and collaboration
between mental health and medical providers are crucial for
effective management of symptom presentations similar or
related to those presented in this case.

Conclusion

Overall, clinical findings for sphenoid sinus FA can be un-
reliable, and a high clinical suspicion should be maintained
in middle-aged patients with progressive headaches, vertigo,
and nystagmus. Therefore, it is our opinion that sinus in-
fections when chronic and associated with these symptoms
should be much more aggressively pursued and treated. CT
scan of the paranasal sinuses and nasal endoscopy with
pathology are useful and highly specific in determining the di-
agnosis. Surgical management, which consists of the removal
of the FA by functional endoscopic sinus surgery (FESS), is the
definitive treatment.

Patient Consent

Patient consent was obtained.
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