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Concomitant inverted papilloma and fungus ball in unilateral maxillary sinus
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Abstract. Concomitant inverted papilloma and fungus ball in unilateral maxillary sinus. Problem: The concomitant
appearance of an inverted papilloma and a fungus ball in unilateral maxillary sinus is rare. These disease entities may be
difficult to distinguish before surgery.

Methodology: A male patient presented with the characteristic symptoms of chronic rhinosinusitis. A preoperative sinus
computed tomography scan revealed unilateral sinus opacification, hyperdense calcified spots, and bony erosion of the
medial maxillary sinus wall.

Results: During the operation, a cheesy, clay-like fungus ball was removed. In addition, a papillary appearance of the
sinus mucosa led to the suspicion of inverted papilloma behind the fungus ball and nasal polyps. The histopathology
showed an inverted papilloma concomitant with a fungal ball and some inflammatory polyps.

Conclusion: In addition to preoperative imaging, one should be aware of the potential etiology; careful intraoperative
reevaluation is imperative for clinicians to avoid misdiagnosis and to provide adequate management of the underlying

disease.

Introduction

Chronic rhinosinusitis (CRS) has various etiolo-
gies, including fungal rhinosinusitis (FRS) with
a fungal ball (FB), mucous retention cyst, muco-
celes, nasal polyps, cholesterol granulomas, extra-
medullary hematopoiesis, retained gauze, silent
sinus syndrome, periodontal disease, and neoplas-
tic disease, like inverted papilloma (IP). These
etiologies frequently share common presenting
symptoms; hence, the differential diagnosis is
sometimes challenging.'

IP is a rare cause of CRS, but it is the most com-
mon benign neoplasm of the nasal cavity and para-
nasal sinuses.' IP represents a clinical challenge,
because it has a remarkable recurrence rate with
a potential for becoming malignant. Computed
tomography (CT) and magnetic resonance imaging
(MRI) are useful modalities in evaluating the extent
of the lesion before surgery. The key to successful
removal is radical excision, with either an open or
endoscopic surgical approach, and identifying the
origin of the neoplasm.*?

FB has been described as the noninvasive accu-
mulation and dense conglomeration of fungal
hyphae in one sinus cavity, typically the maxillary
sinus. An endonasal endoscopic approach to
establish drainage and to remove the impacted FB
is usually adequate.’ Here, we describe a case with
both etiologies.

Case report

A 48-year-old male patient presented with right
facial fullness and pain that had been noticeable for
6 months. He also had symptoms of post-nasal
dripping and purulent rhinorrhea. On endoscopic
examination, we observed a deviated nasal septum,
swollen and infected nasal mucosa with polyps that
obliterated the right osteomeatal complex (OMC),
and milky mucoid discharge from the right common
meatus. A CT scan of the paranasal sinus showed
right maxillary sinus opacification with slight
expansion, polypoid sinus mucosa thickening, and
hyperdense calcified spots in the right maxillary
antrum. We also noted bony erosion of the medial
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Figure 1
Paranasal sinus CT, coronal view. The right maxillary shows
opacification; hyperdense calcified spots appear over the right
maxillary antrum (arrowhead), with expansion of the right
maxillary sinus. Bony erosion of the maxillary medial wall is
also visible (arrow).

wall of the right maxillary sinus (Figure 1). There
was no sign of contralateral maxillary sinus dis-
ease.

Due to unilateral maxillary opacification with
failure of medical treatment, we performed endo-
scopic sinus surgery. Polyps were found in the right
middle meatus, and these had obliterated normal
sinus outflow (Figure 2A). After removal of the
right uncinate process and an infundibulotomy, a
large blackish mass (1.5[1.00.5 cm) was found
near the natural ostium of the right maxillary sinus
(Figure 2B). A large amount of pus was drained
from the right maxillary sinus, collected, and sent
for bacterial and fungal cultures. A polypoid
appearance was observed in the mucosa over the
right OMC and inside the right maxillary sinus; this
mucosa was completely resected. Distinct from the
polypoid mucosa near the middle turbinate and
OMC, we found a papillary appearance of the
mucosa underneath the resected polypoid tissue
and a cheese-like material around the maxillary
ostium (Figure 2C). This led to a high suspicion
of IP. After careful endoscopic examination, the
origin was identified at the lateral wall of the nasal
cavity, posterior to the ostium of the maxillary
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sinus. We then achieved complete removal with
electrically powered instrumentation. The patient
had a smooth postoperative course and remained
disease-free after three years of follow-up
(Figure 2D). The histopathology showed inflam-
matory polyps, FB formation that manifested as
an aggregation of fungal hyphae, and IP with an
endophytic growth pattern of stratified squamous
epithelium (Figure 3).

Discussion

In a review of the literature, we found no previous
case reports of concomitant FB and IP in unilateral
CRS. Thus, the present study was the first reported
case. Focal calcification and bony erosion are
radiological findings of both FB and IP; therefore,
it is difficult for clinicians to distinguish between
these two diseases when the findings are present
simultaneously. Though bone destruction does
occur in the advanced stages of IP, it may be absent.
In a series reported by Head et al., the incidence of
tumour calcification was low. Those authors also
concluded that no radiographic appearance is
pathognomonic for sinonasal IP. On the other hand,
various authors have suggested that unilateral sinus
involvement was a strong predictive sign of IP.°
However, this is also the case for FB. Judging from
the above mentioned radiological features, a com-
bined appearance of these two disease entities may
be completely unexpected by clinicians.

In the present case, we found inflammatory
polyps (Figure 2A) with obliteration of the right
middle meatus during the preoperative endoscopy.
The IP lesion (Figure 2C) was hidden behind the
polyps and FB, which made the diagnosis of IP
difficult prior to surgical intervention. From a pre-
operative sinus CT scan, unilateral maxillary sinus
opacification, obvious hyperdense calcifying spots,
and an expanded maxillary sinus with bony erosion
over the medial wall led to an initial suspicion
of FB with polypoid rhinosinusitis. Hence, a pre-
operative biopsy was not performed. However, all
clinicians should be aware of the possibility of
other underlying causes, such as IP. The threshold
for performing a biopsy should be set low to ensure
appropriate assessment of the severity of the dis-
ease.

Unilateral maxillary opacification, though a
common finding in CRS, may be related to a broad
spectrum of diseases. It has been reported that
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Figure 2
Endoscopic views of the maxillary sinus. A: Preoperative view. Polyps (arrow) have obliterated the osteomeatal complex; milky mu-
copus is visible. B: A fungus ball (arrow) was found around the ostium of the maxillary sinus. C: After removing the polyps and fungus
ball, a papillary appearance is noticeable in the mucosa (arrow), which was proven to be inverted papilloma. D: At 3 years after the
operation, no recurrence of inverted papilloma was found on the lateral wall of the nasal cavity posterior to the ostium of the maxillary
sinus (arrow).

43-75% of patients with unilateral sinus disease
have etiologies that require surgical intervention,
including IP, FB, maxillary mucoceles, and malig-
nancies.'

Noninvasive FRS affects healthy subjects and
is classified as allergic fungal sinusitis (AFS) and
sinus FB. AFS is often associated with atopy, nasal
polyps, allergic rhinitis, and asthma with the
presence of eosinophilic mucin.” In contrast, sinus
FB does not require a systemic fungal allergy or the
presence of eosinophilic mucin. The diagnosis of
FB is made with the visualization of a cheesy, clay-
like fungal ball, and histological identification of
fungus without mucosal invasion.*

IP arises from the Schneiderian membrane and
acts aggressively, invading into adjacent paranasal
sinus mucosa.? Histologically, IP is recognized by
neoplastic epithelium that, instead of growing out-
ward, it inverts into the underlying stroma with a
distinct basement membrane. The malignant trans-
formation rate to squamous cell carcinoma has been
reported to be from 5 to 17%.* As shown in Table 1,
although FB and IP are completely different, they
share the classical presenting symptoms of CRS.
A definitive diagnosis for both FB and IP requires
histopathological evaluation.

In the present case, the preoperative endoscopic
examination showed that the right osteomeatal
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Table 1
Comparison of FB and IP in Unilateral Rhinosinusitis
FB (Fungus ball) IP (Inverted papilloma)
Etiology Fungal infection (noninvasive)* Unclear; originates from the Schneiderian membrane

that lines the nose and paranasal sinuses’

Diagnosis Dense material, consisting of fungal hyphae Surgical specimen required with histopathological
adjacent to (but not invading) the sinus mucosa; analysis
no allergic mucin*

Clinical manifestations Symptoms identical to CRS* Symptoms identical to CRS*
Mucopurulent, cheesy, or clay-like material Locally aggressive; usually arises in the nasal cavity;
obtained during surgery* often extends into the surrounding paranasal sinuses’

Radiological findings ~ Predominant sinus opacification; heterogeneous Soft-tissue dense mass, typically extending from the

opacities; microcalcifications to hyperdense middle meatus to the maxillary antrum, through a well-
spots; thinning of the bony walls of the sinus; defined bone defect;?
expansion of maxillary sinus* bone remodeling, erosion, hyperostosis, and sclerotic
changes;
intratumoural calcification®®
Treatment strategy Surgical removal of fungus ball, no radical Adequate, total excision of the origin of IP; radical
surgery needed* surgery sometimes indicated
Long-term follow-up ~ Not necessary due to low recurrence rate long-term follow-up required
Potential of malignant No Yes (up to 17%). Associated with squamous cell
transformation carcinoma’
Surgical approach Endonasal endoscopic approach to establish Endonasal endoscopic approach in selected cases;
drainage and remove impacted FB* recurrent or complicated cases may require open

surgery, like medial maxillectomy, via lateral
rhinotomy, or craniofacial resection’”

*nasal obstruction, postnasal discharge, fetid smell, sometimes facial pain or chronic cough.

complex was almost totally obliterated by the polyp
and purulent discharge; no sign of the papillary
appearance of IP was detected. This rare situation
of the concomitant appearance of inverted papillo-
ma and a fungal ball in unilateral sinusitis was
beyond consideration. Thus, the initial suspicion of
a fungal ball with rhinosinusitis was the favored di-
agnosis. Sinus CT scans have been widely used for
evaluating sinonasal pathology in CRS. Sinus CT
scans of patients with FB typically exhibit hetero-
geneous sinus opacities, microcalcifications, or
sometimes frank hyperdense material.* Radio-
graphs of patients with IP, as described by Lund,
typically exhibit soft-tissue densities that extend
from the middle meatus toward the maxillary
antrum, through a well-defined bone defect.” CT
scans of both diseases may exhibit thinning of the
bony walls of the sinus, bone erosion, expansion of
the maxillary sinus, and focal calcifications.>**

Figure 3 .
Histopathological analysis of resected tissue. Inverted papillo- Compared to CT scans, the T2-weighed MRI has
ma is evident with endophytic pattern of growth in both respi- the advantage of providing an accurate way to
ratory and squamous epithelium (hematoxylin and eosin stain, distinguish IP from the surrounding sinonasal

iginal ificati 40). .. . R
original magnification x40) mucosa.” MRI could have facilitated the differenti-
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ation of concomitant FB and IP in this rare circum-
stance.

The management of both FB and IP requires sur-
gical resection. FB can be managed by endoscopic
removal, but IP requires radical surgery. For IP, it
is necessary to identify the site of attachment of the
tumour pedicle, and remove it with a wide cuff
of normal mucosa; it may also require drilling the
underlying bone." Recurrence of IP has been re-
ported- to be related to the extent of original disease
and the adequacy of tumour resection. Life-long
follow-up is suggested for the detection of sub-
sequent recurrence or malignant transformation .

Unilateral maxillary opacification plays a dis-
tinct role in sinonasal diseases. It is often associated
with conditions that require surgical intervention.
Both IP and FB may exhibit bone erosion and focal
calcifications on radiographs; this often causes a
dilemma when making a preoperative diagnosis
and planning an appropriate treatment. When
managing CRS with FB, though clinical evidence
might be clear, one should consider the possibility
of the coexistence of IP or other neoplasms. Con-
comitant FB and IP in unilateral sinus disease is
rare, but all clinicians should keep in mind that,
despite similar clinical and radiological characteris-
tics, these two diseases require widely different
types of surgery, in terms of the extent of resection.
Careful clinical awareness of the underlying
etiology may reduce the morbidity and medical
cost incurred by insufficient resection in a patient
with FB and a misdiagnosed IP; this condition
could lead to a high risk of local recurrence and
result in multiple surgeries. In selected cases with
suspicion, an intraoperative frozen section is
recommended for the correct diagnosis, better sur-
gical planning, and improved treatment outcome.
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