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Male, 51-year-old
Sinonasal inverted papilloma
Nasal congestion ¢ nasal mass

Pathology

Rare disease

Inverted papilloma is a benign epithelial lesion of the nasal cavities. Although commonly encountered in clini-
cal practice, it rarely presents with extensive ossification and few cases have been described in the literature.
Herein, we describe the case of a 51-year-old man who presented to clinical attention for persistent right na-
sal obstruction. Magnetic resonance imaging (MRI) and computed tomography (CT) scans of the facial bones
showed a lobated lesion with ossification occupying most of the right nasal cavity. The lesion was removed by
endoscopic sinus surgery, leaving the surrounding bone structures intact. On pathological examination, mature
bone tissue was found within an inverted papilloma. The pathologist contacted the surgeon, who confirmed
that no healthy bone tissue was removed during the procedure. Therefore, a diagnosis of inverted papilloma
with ossification could be made without the use of ancillary techniques.

Inverted papilloma with ossification is a common lesion with a rare feature. Our report investigates the diag-
nostic difficulties of a paradigmatic case, highlighting the importance of multidisciplinary teamwork in reach-
ing the final diagnosis.

Endoscopy ¢ Nasal Cavity ¢ Ossification, Heterotopic ¢ Papilloma, Inverted
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Background

Inverted papilloma (IP) is a benign epithelial lesion, most com-
monly located in the nasal cavities and paranasal sinuses, ex-
tending into the underlying connective tissue stroma showing
a pattern of “inverted growth”. It is the most common benign
tumor of the sinonasal tract [1] and it often manifests as max-
illary sinusitis. The lack of specific symptoms can cause diag-
nostic difficulties on clinical grounds alone. Therefore, com-
puted tomography (CT) scan of the facial bones has long been
considered the criterion standard exam for primary diagnosis
and follow-up [2]. Due to its invasiveness, its high degree of
recurrence, and a possibility of malignant transformation [3],
its treatment consists of radical surgery [4]. Although immuno-
modulatory therapies have increasingly emerged as a promis-
ing new treatment option for advanced malignancies, results
from clinical studies of immune checkpoint modulating drugs
in this setting have led to mixed results [5-8]. IP usually aris-
es from the lateral nasal wall, in the middle meatus, often ex-
tending to the ethmoid and maxillary sinuses [3]. In advanced
cases, extension into the ipsilateral peripheral nervous system
structures may occur, whereas intracranial growth and dural
penetration are rare [9]. The pathogenesis of this lesion remains
unclear, although allergy, chronic sinusitis, and viral infections
have been suggested as possible causes [3]. Although com-
mon in other lesions such as osteoma and ossifying fibroma,
bone formation has been rarely reported in IP [10-14]. Herein,
we report a case of ossifying IP arising in the right nasal cavi-
ty of an otherwise healthy 51-year-old man. A particular focus
will be placed upon differential diagnosis and multidisciplinary
teamwork, which was of great value in the presence of a com-
mon lesion with a striking although rare feature.

Case Report

A 51-year-old man presented with monolateral right nasal ob-
struction, which had reportedly been present for some months.
The worsening of this symptom led him to the attention of
an Ear-Nose-Throat specialist, whose clinical evaluation sug-
gested for a polypoid lesion of the right ethmoid sinus. The
presence of a lesion was confirmed by a CT scan of the facial
bones, which described a solid ossifying lesion occupying most
of the right nasal cavity. Erosion of the cribriform plate of the
ethmoid bone, septal deviation, and partial dislocation of the
medial wall of the right maxillary sinus were also described
(Figure 1A). On a subsequent MRI, the lesion proved to be hy-
perintense on T2-weighted images and showed marked con-
trast enhancement (Figure 1B). Based on these findings, en-
doscopic sinus surgery (ESS) was performed. On endoscopic
examination, the lesion appeared to originate from the eth-
moid bone, engulfing the middle nasal concha, and was firm
and hard on manipulation. Antero-posterior ethmoidectomy
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was performed and the lesion removed. After surgical remov-
al, lamina papiracea, cribriform plate, and other bone surfac-
es of the nasal cavity appeared intact and lined by normal
mucosa. A frozen section of the lesion was performed, which
showed chronically inflamed respiratory mucosa with foci of
squamous metaplasia [15].

The remaining lesion was fixed in 10% neutral buffered for-
malin and sent for definitive examination. On macroscopic ex-
amination, the lesion was described as multiple fragments of
bony tissue covered by grayish mucosa with a somewhat gelat-
inous appearance, whose greatest dimension ranged between
0.6 and 3.5 cm. After overnight decalcification, the lesion was
sampled in 12 blocks, which were then processed and embed-
ded in paraffin. H&E-stained 3-pm-thick slides revealed an in-
verted papilloma with extensive ossification (Figure 1C, 1D).

Discussion

Inverted papilloma (IP) is a non-cancerous sinonasal tumor that
mostly affects middle-aged men. It accounts for approximately
0.5-4% of all nasal tumors and is most frequently encountered
in patients aged 40-60 years, with a significant predilection for
males (M: F ratio from 3: 1 to 5: 1) [16,17]. IP most commonly
occurs on the lateral wall of the nasal cavity, most frequent-
ly originating from the middle turbinate/middle meatus and
maxillary ostium, although it can arise elsewhere in the nasal
passage. As the mass enlarges, it results in bony remodeling
and resorption. Extension into the maxillary antrum is a com-
mon event [18]. Due to its non-specific clinical presentation,
with symptoms such as nasal obstruction and chronic sinus-
itis, the diagnostic process relies heavily on radiology, with CT
and MRI scan of the facial bones as criterion standard first-
line procedures. On CT scan, IP presents as a solid lobulated
lesion causing opacification of the involved nasal cavities or
sinuses. Bone involvement is common, in the form of thinning
or erosion of bony structures and septal deviation [2]. MRI is
slightly more specific than CT and reveals the following typi-
cal features: isointense signal on T2-weighted images (T2WI)
and so-called “cerebriform” configuration both on T2 and en-
hanced T1WI[10,19]. Due to extensive bone involvement and
to the possibility of malignant transformation, radical surgi-
cal excision is mandatory, and is often achieved by endoscopic
procedures. Definitive diagnosis is based on pathological ex-
amination. On histology, IP typically presents as ribbons and
nests of respiratory, transitional, and/or squamous epithelium
with smooth outer contours. As suggested by its name, endo-
phytic growth of the epithelium into the stroma is a striking
feature, which may be misinterpreted as invasion, leading to
an incorrect diagnosis of carcinoma [20]. Although calcifica-
tion has been described in up to 52% of cases [2], mature bone
formation and ossification are rare events in IP. To date, less
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Figure 1. Sagittal MRI scan (A) and transverse CT scan (B) of the facial bones reveal a solid lobated lesion with extensive ossification,
occupying most of the right nasal cavity. Erosion of the ethmoid bone and septal deviation are clearly visible (arrow).
Histology shows an inverted papilloma with massive deposition of mature bone tissue. Hematoxylin and Eosin, 25x (C) and

100x (D) magnification.

than 30 cases of ossifying IP have been reported in the English
literature [10-13]. Conventional and enhanced MRI manifes-
tations of 20 ossifying IPs and eight polyps, which were con-
firmed histopathologically, were retrospectively evaluated by
two doctors majoring in head and neck imaging with a signifi-
cant difference was detected between the two entities for the
involved sites. The largest case series has been published by
Yang et al, who investigated the CT and MRI features of 20 IPs
with ossification and 8 ossifying sinonasal polyps, with a focus
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on their main differential diagnosis such as osteoma, ossify-
ing fibroma, fibrous dysplasia, and calcified fungal balls [10].
In our case, the patient presented with a months-long history
of right nasal obstruction, unaccompanied by other symptoms
such as pain or fever, thus raising the suspicion of sinonasal
polyps or chronic sinusitis. A CT scan of the facial bones was
performed and revealed a solid ossified lesion almost entire-
ly filling the right nasal cavity, with signs of bone erosion in
the ethmoid region and nasal septum deviation. A subsequent
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MRI showed hyperintensity on T2WI, which, as previously de-
scribed, is not a typical feature of IPs. Differential diagnosis
included a sinonasal malignancy, a benign lesion with depo-
sition of bone tissues such as osteoma, and a fibrous dyspla-
sia of the facial bones. Due to the lack of specificity of these
findings, a definitive diagnosis could not be reached on the
basis of clinical and radiological data. Despite this uncertain-
ty, the lesion was considered amenable to complete surgical
resection, and the patient underwent endoscopic sinus sur-
gery (ESS). During the procedure, the surgeon noticed that
the lesion was hard and firm, suggesting the diagnosis of fi-
brous dysplasia of the bone or osteoma. After successful re-
moval of the mass, all nasal bone surfaces appeared smooth
and intact on inspection. A frozen section was also performed
on a sample, but failed to provide a diagnosis, revealing only
inflamed respiratory epithelium with foci of squamous meta-
plasia. On final examination, histology revealed an inverted
papilloma characterized by a striking amount of mature bone
tissue arranged in trabeculae within the stroma. This feature
was so remarkable that the pathologist directly consulted the
surgeon, asking whether normal bone tissue of the nasal cav-
ity structures was sacrificed in order to remove the lesion in
its entirety. Once a negative answer was provided, a definitive
diagnosis of inverted sinonasal papilloma with multiple foci of
heterotopic ossification could be made. Common lesions with
rare features may be very difficult to diagnose and in this re-
gard our case can be paradigmatic. IP should be kept in mind
when a monoliteral sinonasal lesion with extensive ossifica-
tion is evaluated on CT and MRI. Indeed, IPs have non-specif-
ic features on imaging, and heterotopic ossification is so un-
usual that the correct diagnosis could be easily missed, if not
ruled out, in the presence of such a feature. Luckily, IP is readily
recognizable on histology, and a definitive diagnosis was pos-
sible on H&E slides without the use of ancillary techniques. In
this context, communication between specialists again proved
to be of fundamental importance in providing the correct di-
agnosis. The identification of mature bone as heterotopic os-
sification instead of normal facial bone structures was possi-
ble only with direct communication between specialists. The
radiologist identified a lesion with massive bone deposition,
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which was diagnosed by the pathologist as an inverted papil-
loma with extensive ossification. The presence of mature bone
tissue, which was morphologically indistinguishable from that
found in normal cranial bones, raised the suspicion that osse-
ous structures could have been damaged during the procedure.

After direct consultation with the surgeon who performed the

procedure, this event was ruled out. This process highlight-
ed once again the importance of a multidisciplinary approach.

Conclusions

Although sinonasal inverted papilloma is commonly encoun-
tered in the context of head and neck pathology, extensive os-
sification is an extremely rare feature. Our report investigates
the diagnostic difficulties of a paradigmatic case, highlight-
ing the importance of multidisciplinary teamwork in reaching
the final diagnosis.
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