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Our approach to cases with fungus balls
of the paranasal sinuses

Paranazal siniis mantar topu olgularina yaklasimimiz
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Department of Otolaryngology, Faculty of Medicine, Bagkent University, Ankara, Turkey

Abstract

Objective: To retrospectively evaluate clinical and radiological char-
acteristics of the patients with paranasal sinus fungus ball.

Methods: The medical files of nine patients who had been operated
between April 2010 and November 2013 in Adana Hospital of the
Bagkent University with the diagnosis of fungus balls of paranasal
sinuses were analyzed. Patients with fungus infection which was
showed tissue invasion, allergic mucin, rich of eosinophil and granu-
lomatous tissue in histopathologic examination were excluded in the
study. Demographic characteristics, physical examination findings,
results of computed tomography, culture and histopathologic exami-
nations were analyzed.

Results: Study population consisted of three men and six women with
a mean age of 64.5 (range: 35 to 78) years. In all patients, an intrasinusal
hyperdense heterogenous image was detected on paranasal sinus tomo-
grams. Fungus balls were noted in the right maxillary sinus in five
(77.7%) and in sphenoid sinus in two (22.3%) patients. Only three
(33.3%) patients had not any other systemic disease. All patients under-
went functional endoscopic sinus surgery. On histopathological exam-
ination, results of all patients were reported as fungus balls.

Conclusion: In cases presenting with a systemic disease associated
with non-specific symptoms of sinusitis, the presence of a fungus ball
should be considered.
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Ozet

Amag: Bu calismada paranazal siniis mantar topu nedeni ile opere
edilen olgularmmuzin klinik ve radyolojik verilerinin retrospektif ola-
rak degerlendirilmesini amacladik.

Yoéntem: Baskent Universitesi Adana Hastanesi’nde Nisan 2010 ile Ka-
sim 2013 tarihleri arasinda paranazal siniis mantar topu teghisi ile ope-
re edilen dokuz hastanin kayitlart incelendi. Patolojik incelemede doku
invazyonu gosteren, eozinofilden zengin, alerjik miisin ve graniilomat6z
yapilar bulunduran mantar enfeksiyonu olan hastalar calisma diginda bi-
rakildi. Olgularin demografik 6zellikleri, fizik muayene bulgulari, bilgi-
sayarli tomografi, histopatolojik inceleme ve kiiltiir sonuglar1 degerlen-
dirildi.

Bulgular: Olgularn ii¢ tanesi erkek, alti tanesi kadindi ve yas ortala-
mast 64.5 (dagilim: 35-78) idi. Ttm hastalarda, paranazal siniis to-
mografi sonucunda, siniis icerisinde hiperdens heterojen gérinim
saptandi. Yedi (%77.7) hastada maksiler siniiste, iki (%22.3) hastada
ise sfenoid siniiste mantar topu tespit edildi. Sistemik hi¢bir hastalig:
olmayan sadece ti¢ (%33.3) hasta mevcut idi. Tim hastalara fonksi-
yonel endoskopik siniis cerrahisi uygulandi. Hastalarm histopatolojik
inceleme sonuglar1 mantar topu ile uyumlu bulundu.

Sonug: Nonspesifik siniizit bulgulari ile bagvuran ve eslik eden sistemik
hastalig1 olan olgularda, paranazal sinus mantar topunun ayirici tanida
akilda tutulmas: gereklidir.

Anahtar sozciikler: Siniizit, mantar siniiziti, mantar topu.

Fungi are one of the etiological agents of rhinosinusitis. non-invasive (extramucosal).”" Non-invasive fungal rhinosi-

Although incidence of fungal rhinosinusitis changes, it has nusitis is divided in 4 subgroups, as superficial sinonasal
been reported as ranging between 13.5 and 28 percent."” colonisation (saprophytic), fungus ball, allergic fungal sinusi-
Cases with fungal rhinosinusitis are classified into two cate- tis and eosinophilic fungal rhinosinusitis, while cases with

gories according to the presence of hyphas as invasive or invasive fungal sinusitis are analyzed in 3 groups as acute ful-
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minant, chronic invasive and granulomatous invasive fungal
sinusitis. Fungus balls are usually seen in individuals with
normally functioning immune system. However, in condi-
tions where immune system weakens, they can become
potentially life-threatening invasive fungal infections.”

"The aim of the present study was to retrospectively eval-
uate clinical and imaging characteristics of the patients with
paranasal sinus fungus ball.

Materials and Methods

In this study, the medical files of 9 patients who had been
operated between April 2010 and November 2013 in the
Adana Hospital of the Baskent University with the diagnosis
of fungus balls were retrospectively analyzed. Age, gender of
the patients, affected sinus, presence of a systemic disease,
results of culture and histopathological analysis were record-
ed. Presenting complaints and physical examination findings
were analyzed. Preoperatively diagnostic paranasal sinus
tomograms were obtained from all patients. All patients
underwent endoscopic sinus surgery. Surgical specimens
were sent to the laboratory for culture and histopathological
examination. Patients with fungal infection whose
histopathological examination revealed allergic mucinous
and granulomatous formations rich in eosinophils, which
invaded surrounding tissues, were excluded from the study.

Results

Nine patients who had undergone surgical treatment with
detected fungus balls were included in the study. Study pop-
ulation consisted of three men and six women with a mean
age of 64.5 (range: 35 to 78) years. Major complaints of the
patients were nasal discharge, maxillary pain and coughing.
Nasal discharge was the most frequently seen physical exam-
ination finding. In all patients, an intrasinusal hyperdense
heterogenous image was detected on paranasal sinus tomo-
grams (Fig. 1). Fungus balls were noted in the maxillary
sinus in seven (77.7%) (Fig. 2) and sphenoid sinus in two
(22.3%) patients. In one patient hepatitis B infection and in
eight patients more than one systemic disease (diabetes mel-
litus, n=3; hypertension, n=3; chronic renal failure, n=2:
asthma and allergy, n=1; tuberculosis, n=1) were detected.
Only three (33.3%) patients had not any other systemic dis-
ease. All patients underwent functional endoscopic sinus
surgery (FESC). During surgery, a wide antrostomy incision
was made and inner side of the sinus was completely cleared
of fungal material and irrigated with pressurized physiolog-
ical saline. Any complication did not develop. During sur-
gery, any additional surgical method was not required and
no incident of recurrence was observed during follow-ups.
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Fig. 1. Fungus ball in the right maxillary sinus as detected on axial secti-
on of paranasal sinus CT (Case #7).

On histopathological examination, results of all patients
were reported as fungus balls. In any of the specimens,
eosinophilic infiltration, allergic mucin, granuloma or tissue
invasion were not observed. Specimens of 6 out of 9 patients
were sent for fungal culture and fungal growth (Aspergillus
Sfumigatus, n=2 and Dematiaceouss sp., n=1) was detected in
only 3 specimens. The findings of all patients are summa-
rized in Table 1.

Fig. 2. Fungus ball in the right maxillary sinus (Case #2).



Fungus balls of the paranasal sinuses

Discussion

Most frequently encountered etiological pathogens of fun-
gus ball disease are Aspergillus fumigatus and Aspergillus
flavus, followed by Pseudallescheria boydii, Alternaria and
other Dematiaceous species.” Previously, the terms
aspergilloma, sinus aspergillosis and mycetoma were used
to name this disease; however, nowadays the term ‘fungus
ball’ has been used more frequently. Fungus balls are usu-
ally seen in elder patients aged 60-70 years and they are
frequently encountered in women.” The presenting
symptoms of the patients are non-specific and mimic
chronic bacterial sinusitis. In the present study, the most
frequently seen symptoms were postnasal discharge and
maxillary pain. The diagnostic criteria for fungus balls
defined by deShazo et al. are also important for the dis-
crimination among other types of fungal sinusitis.”’ Our
cases were analyzed in consixderation of these criteria.In
our study as etiological agents of fungus ball, Aspergillus
fumigatus and Dematiceaus sp. were identified. Mean age
(64.5 years) and mostly female gender of our patients were
in accordance with the literature findings.

One of the important features of fungus balls is that
they generally affect only one sinus. In various studies,
involvement of mostly maxillary sinus (94%) followed by
sphenoid sinus (4-8%) was detected.” In this study, most
frequently (77.7%) maxillary sinus disease was found,
however fungus balls were increasingly (22.3%) detected
in sphenoid sinus. Since limited number of patients were
included in this study, larger- scale studies might reveal
the incidence of fungus balls more precisely.

Presence of diabetes mellitus, long-term use of systemic
steroids and antibiotics, radiotherapy and chemotherapy,
compromised immune system or use of immunosuppressive
drugs increasingly predispose paranasal sinuses to fungal
infections.” Rarely, association of fungus balls with other
diseases (diabetes mellitus, Wegener’s granulomatosis, asth-
ma, lenfoproliferative disease etc.) has been reported. This
concomitancy was accepted as an incidental finding."” In a
study, concurrence of fungus balls and diabetes was report-
ed in 4% of the patients."” In the present study, diseases
(including diabetes, tuberculosis, chronic renal failure and
hepatitis B infection), which might adversely effect immune
system of the patients, were detected in five (55.5%)
patients. Diabetes was found in three (33.3%) patients.
Higher rates of concomitancy of fungus balls with another
disease in our study suggest that this concurrence might not
be coincidental contrary to the literature findings.

In fungus ball cultures, fungal growth is not frequent-
ly observed. Fungal growth is encountered in only 24-
50% of the cultures."" In our study, fungal growth was
detected in only three (42.85%) out of seven samples sent
for culture. Our rate is still consistent with the rate report-
ed in the literature. In a publication, the authors identified
isolates of aspergillus fumigatus in 93% of the cultures
with fungal growth.” In our study, this fungal isolate was
detected in 66.6% of the cultures and Dematiaceous sp. was
isolated in the culture of only one patient (33.3%). As can
be understood from this study, it should be kept in mind
that not only Aspergillus sp. causes fungus ball infections.
Therefore, despite lower probability of growth in fungal

Table 1. Characteristics of the patients.
No Age (years) Gender Localization Systemic disease Culture
1 67 Male Right maxillary sinus Chronic renal failure Aspergillus fumigatus
Tuberculosis
2 65 Female Right maxillary sinus Diabetes mellitus No fungal growth
3 64 Female Right maxillary sinus Absent Dematiaceous sp.
4 78 Female Sphenoid sinuss Diabetes mellitus Aspergillus fumigatus
Chronic renal failure
5 65 Female Right maxillary sinus Diabetes mellitus No fungal growth
Hypertension
6 35 Male Left maxillary sinus Hepatitis B Absent
7 58 Female Right maxillary sinus Hypertension No fungal growth
Asthma
Allergy
66 Male Sphenoid sinus Absent Absent
35 Female Left maxillary sinus Absent Absent
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cultures, samples of all patients should be sent for fungal
cultures.

Treatment of fungus ball is surgery. If sinus is com-
pletely evacuated by surgical means, recurrence is not
observed. In our cases, we endoscopically enlarged ostium
of the affected sinus and all intrasinusal fungal debris was
cleared away. Besides, remnants left in the sinus were
eliminated by pressurized irrigation of the sinuses using
physiological saline

Conclusion

In conclusion, nine patients with fungus ball rhinosinusitis
were examined. In all patients, the diagnosis of fungus ball
rhinosinusitis was confirmed by clinical, radiological and
histopathological examinations, and the verification of the
disease required additional microbiological analyses in some
patients. In 55.5% of the patients, a concomitant systemic
disease such as chronic renal failure, diabetes, tuberculosis,
hepatitis infection was detected. As a consequence of this
finding, in cases presenting with a systemic disease associat-
ed with non-specific symptoms of sinusitis, the presence of a

fungus ball should be considered.

Conflict of Interest: No conflicts declared.
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