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Abstract
Sinonasal inverted papilloma is a benign tumour with a risk of recurrence and malignancy. The lesion rarely presents with 

oral/dental symptoms. We present a case of a 62-year-old man who presented with a one-and-a-half-year history of intermittent 
right facial pain. The presentation emphasizes the need for awareness of dental providers and highlights the steps to achieve 
diagnosis leading to successful treatment. The case was a very rare, inverted papilloma arising from the lateral wall of the nasal 
cavity with maxillary sinus involvement and extension toward the oral cavity. To date, only two additional cases of sinonasal-
inverted papilloma have been reported with extension to the oral cavity, one of which was also a maxillary sinus lesion. In 
addition to the need for recognition, allowing diagnosis, the dysplastic epithelium lining of the lesion suggests malignant 
potential. The role of dental providers in detection and diagnosis and post-treatment follow-up is reviewed.
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Introduction
Schneiderian or sinonasal papillomas belong to a rare benign 
epithelial neoplasm frequently occurring in the sinonasal tract 
lined with Schneiderian epithelium, ectodermal derived respiratory 
mucosa [1]. Three histologically unique types of Schneiderian 
papillomas were identified as exophytic (everted, fungiform, 
or septal), inverted, and oncocytic (columnar, or cylindrical 
cell) papillomas. Exophytic papilloma originates from the nasal 
septum and inverted and oncocytic originate from the lateral nasal 
wall or maxillary sinus [2]. The frequencies are in descending 
order of the three histological types. Recurrence and malignant 

transformation of an exophytic papilloma are unusual but is 
associated with inverted papilloma. Sinonasal papilloma was first 
reported by Ward in 1854 [3], and classified by Hyams based on 
the histological features [4]. Sinonasal papilloma is rare because 
its incidence is 0.75-1.5/100,000 annually responsible for 0.5-4% 
of primary nasal tumours; [5] and its total reported cases were 
found as 1956 cases from 1950 to 2012 in English literature [6]. As 
a benign tumour with a malignant tendency, inverted papillomas 
have a risk of malignancy as 5-15% [7], or as high as 27% [8], with 
squamous cell carcinoma as the common histopathologic type. 
Due to its aggressive nature and high recurrence rates, surgical 
management of inverted papilloma is the mainstay of treatment 
and historically has included several approaches including 1) non-
endoscopic endonasal, 2) limited external (i.e. Caldwell-Luc), 3) 
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radical external (i.e. lateral rhinostomy or midfacial degloving 
with en-bloc resection and 4) endoscopic endonasal [5]. Inverted 
papilloma generates significant interest because of its risk of 
malignant progression and high recurrence rates. This tumour has 
received little attention in the dental literature.

Case Presentation 

A 62-year-old man presented with a one-and-a-half-year 
history of right facial pain, swelling and episodes of bloody 
discharge from the right nostril. The lesion was initially diagnosed 
as an endodontic lesion by patient’s general dentist nearly a year 
earlier and endodontic treatment was initiated on the maxillary 
right first molar. After no improvement in symptoms was noted, 
patient was subsequently referred to an endodontist who correctly 
identified that patient’s symptoms were non-odontogenic in origin 
and referred the patient to an oral and maxillofacial surgeon for 
further evaluation. The surgeon noted tenderness on palpation 
over the apices of the right maxillary molars with crepitus and 
ordered further imaging. A computed tomography (CT) scan of the 
maxilla and the paranasal sinuses in Figures 1 to 5 demonstrated 
a large lesion obliterating the right maxillary antrum with the 
destruction of the medial wall of the maxillary sinus, displacement 
of the middle turbinate and direct extension into the right nasal 
cavity. The absence of the cortical bone was noted in the apical 
region of the right maxillary first and second molars (tooth 1.6 
and 1.7). Indications for biopsy included intermittent right facial 
pain, swelling and bloody discharge from the right nostril for 
more than a year, and evidence of bone loss due to the invasion 
to the right maxillary molars. An incisional biopsy demonstrated 
a 2 cm area of buccal cortical wall destruction. The lesion was 
extremely soft and friable, and a “cheesy” substance was expressed 
from the lesion on curettage. The Histopathology of the biopsy 
sample confirmed that the diagnosis of the lesion was an inverted 
squamous papilloma. The patient was subsequently referred to 
an otolaryngologist specializing in endoscopic sinus surgery for 
definitive treatment. Ear nose and throat physical examination 
including nasal endoscopy noted a unilateral polypoid expansile 
lesion involving the right nasal cavity. The patient underwent 
an image-guided endoscopic endonasal tumour resection with 
a wide endoscopic medial maxillectomy and complete anterior 
and posterior ethmoidectomies on the right side. After tumour 
debulking with an angled microdebridor, it was found that the 
lesion was involving the posterior-lateral and superior walls of 
the maxillary sinus mucosa diffusely, extending into the ethmoid 
cavity through the medial wall of the sinus. A sphenopalatine artery 
ligation was performed to achieve adequate tumour resection of the 
posterior wall of the maxillary sinus. Once the tumour attachments 

were identified, all the mucosa compromised was eliminated and 
the underlying bone was drill polish with a diamond burr. The 
frontal and sphenoid sinuses were opened and examined to ensure 
no tumour involvement. The patient received ongoing surveillance 
as endoscopic debridement once every three months for the first 
year after surgery and every six months subsequently to exclude 
the recurrence of the sinonasal inverted papilloma. There was no 
evidence of tumour recurrence at the last follow-up visit 3 years 
after surgical resection.

Discussion

While rare, sinonasal inverted papilloma most often originates 
from the lateral wall of the nasal cavity; and only 5% of them have 
exclusive sinus involvement, in which the maxillary and ethmoid 
sinuses are most affected [9]. It often erodes adjacent bones and 
extends to the orbit or intracranial cavity [5,10]. The etiology of 
inverted papilloma remains unclear although an association with 
chronic inflammation, allergy, tobacco, occupational pollutants, 
and human papillomavirus (HPV) have been described (Table 
1) [11-13]. It affects predominantly males with a mean age of 50 
years [14]. 

Histological Types Patient % (Case) HPV Infection % 

Normal mucosa 13.2% (315) 7.00%

Nasal polyp 5.1% (121) 4.10%

Exophytic papilloma 6.4.5% (153) 65.30%

Inverted papilloma 74.1% (1,767) 37.80%

Cylindrical cell papilloma 1.3% (30) 22.50%

Table 1: Sinonasal inverted papilloma: histological types and 
HPV prevalence [4].

Figure 1: A computed tomography (CT) scan of the maxilla and 
the paranasal sinuses.
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Figure 2: A computed tomography (CT) scan of the maxilla and 
the paranasal sinuses.

Figure 3: A computed tomography (CT) scan of the maxilla and 
the paranasal sinuses.

Figure 4: A computed tomography (CT) scan of the maxilla and 
the paranasal sinuses.

Figure 5: A computed tomography (CT) scan of the maxilla and 
the paranasal sinuses.

Our case was a very rare, inverted papilloma because it was 
from the lateral wall of the nasal cavity with maxillary sinus 
involvement, and a risk of extending toward the oral cavity 
resulting in dental symptoms. To the best of our knowledge, only 
two additional cases of sinonasal inverted papilloma were reported 
with extension toward the oral cavity [12,15]. One of them was 
also a maxillary sinus lesion involved the oral cavity possibly due 
to the buccolingual communication resulting from dental extraction 
in the region [15]. In our case, the CT scan of the maxillary sinus 
and the histological analysis of the biopsy sample defined the 
diagnosis as an inverted squamous papilloma. The dysplastic areas 
in the epithelium lining the lesion and the confirmation of the 
presence of squamous cells corroborate its malignant potential. As 
reported in the literature, inverted papillomas have a high risk of 
evolving into a verrucous or squamous cell carcinoma; and the risk 
of the latter is much higher. According to Tsou et al., the risk of 
squamous cell carcinoma in inverted papilloma can be as high as 
10% as it onset in 10 cases out of a total of 60 [16]. The WHO 
related the malignant potential of inverted papilloma to be 
associated with keratinization of lesions since its lining epithelium 
is keratin free in most cases. One of the chances of keratinization 
can result from tissue communication with the oral cavity through 
dental extraction, for example [1]. Inverted papillomas are reported 
as associated with non-sinonasal head-and-neck carcinoma. A 
retrospective regional cohort compared 197 sinonasal papilloma 
patients to 1583 nasal polyp patients in their head and neck 
carcinoma rates [17]. It found that the papilloma patients had a 
12.8% higher rate of non-sinonasal head-and-neck squamous cell 
carcinoma (HNSCC) compared to the polyp patients, and 12.3% 
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for male patients only. It was estimated that tobacco smoking 
might be a causative link in the developed non-sinonasal head-
and-neck carcinoma. Another study showed that the histology of 
low-grade squamous cell carcinoma of the nose might mimic and 
coexist with inverted papilloma.(2)Recent studies addressed the 
use of histological parameters to predict the clinical course of the 
lesion with new molecular markers applied to the diagnosis. Early 
identification and effective management are keys to decrease the 
morbidity and improve patient survival. Due to the risk of 
recurrence and malignancy, a conservative intranasal piecemeal 
excision is replaced with an aggressively wide excision using 
endoscopic surgery, which has the lowest recurrent rates. Analyzing 
2,297 cases of sinonasal papilloma, a study found that the recurrent 
rates were 34.2% post limited resections such as nasal polypectomy 
and Caldwell-Luc approaches; 17.0% post lateral rhinotomy with 
medial maxillectomy; and only 12.8% post-endoscopic surgery 
[5]. It is recommended that sinonasal papilloma patients should 
undergo thorough surgery to remove all involved mucosal tissues, 
most probably using the endoscopic and endonasal route to make 
complete resection possible. Stereotactic anatomical localization 
(SAL), also known as image-guided surgery, is recommended by 
the American Academy of Otolaryngology-Head and Neck Surgery 
for endoscopic sinus surgery in more complex procedures, such as 
sinonasal neoplasms [18]. Since the inverted papilloma in our 
patient extended into the ethmoid sinuses and the lateral wall of 
the nose posterior, it fit the requirements of SAL. In our case, the 
surgical outcomes using SAL was the satisfactory removal of the 
whole mass of the complex lesion. The additional benefits from 
SAL are that it reduces the risk of perioperative complications and 
increases the surgical accuracy, as confirmed in a meta-analysis 
with 2,381 studies [17]. Systematic reviews and meta- analyses of 
the literature suggest that HPV is present in approximately 24% to 
38% of cases, with HPV 6, 11, 16, and 18 representing the most 
prevalent types. Marked surface keratinization and moderate to 
severe dysplasia are worrisome histopathologic findings that 
warrant careful microscopic examination to rule out malignancy. 
Nonetheless, there are no histopathologic features that are reliably 
predictive of malignant transformation in inverted papillomas 
[19]. A few studies suggest that increased immunohistochemical 
expression of p53 and p21 (cell cycle-related proteins), decreased 
immunohistochemical expression of CD44 (a cell adhesion 
molecule), and the presence of HPV 16 or 18 may be associated 
with an increased risk for malignant transformation. Notably, 
immunohistochemical expression of p16 in inverted papillomas 
does not appear to be a reliable surrogate marker for high-risk 
HPV infection [5]. It is important to conduct the postoperative 
surveillance for tumour in inverted papilloma patients due to its 
high risks of recurrence and malignancy, even though no consensus 
guidelines available currently. It is suggested to perform tumour 
surveillance based on the guidelines for HNSCC surveillance [20]. 

Regular endoscopic examination and contrast-enhanced magnetic 
resonance imaging (MRI) are the best detections for tumour 
recurrence. Prompt identification of recurrence of inverted 
papilloma from other benign and malignant tumours are important. 
Based on the literature, a majority of the recurrence occurs within 
the first two years post-surgery; Additionally, a longer term than 
two years post-surgery and potentially lifelong follow-up are 
recommended for sinonasal papilloma patients, particularly those 
diagnosed with higher stages [5,21]. For example, papillomas with 
high-risk factors, such as HPV+, high T stage, and recurrent 
tumours, should be surveilled and evaluated more frequently than 
those without. For inverted papilloma surveillance and detection, 
positron emission tomography/computed tomography (PET/CT) 
images can be used to identify between inverted papilloma, nasal 
polyp, and squamous cell carcinoma, due to the fluorodeoxyglucose 
(FDG) uptake nature. The mean maximum standardized uptake 
(SUVmax) values were found as 2.9 in nasal polyps; 7.8 in inverted 
papilloma; and 17.8 in squamous cell carcinoma respectively in a 
study of 27 patients [22]. In this case, an SUVmax of 6 or higher 
can be used to rule out the presence of a nasal polyp. Another study 
of twelve of suspicious cases, an SUVmax of 1-8.1 can be used to 
diagnose inverted papilloma, in which the correct diagnostic rate 
was 71.4% (5/7); and all of the five papilloma cases had SUVmax 
higher than 3 [23]. The five cases with absence of FDG uptake 
were diagnosed as the absence of inverted papilloma. It can also be 
used to detect recurrence of inverted papilloma effectively [24]. 
Dentists must be aware of the potentially overlapping symptoms 
between oral dental and sinus disease, and that sinus conditions 
can refer pain, and present as oral and dental pain. Questioning the 
patient about sinus related symptoms such as midface stuffiness, 
change in symptoms with change in head position (e.g., standing, 
laying down, head forward, etc.), postnasal drip, and epistaxis can 
be helpful. These symptoms may assist in differential diagnosis. 
Symptoms of pain and pressure can of course, be associated with 
sinus or dental disease. Therefore, symptoms associated with sinus 
involvement, and findings of potential extension of sinus disease 
should be thoroughly assessed. The antral disease can result in 
orofacial symptoms, changes on dental imaging, and on clinical 
examination require awareness of the dentist so that detection 
leading to diagnosis and treatment can occur expeditiously. 
Furthermore, due to overlapping symptoms, these conditions can 
present to the dentist, and in known cases of prior sinus disease 
require that the dental provider is aware of the overlap and have a 
heightened awareness to promote detection and differential 
diagnosis. The case presented has multiple unique features that 
relate to sinus pathosis and dental findings. 
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