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Abstract 
The inverted sino-nasal papilloma is a benign epithelial lesion, ranging from 1% to 5% of the tumors that reside in this area. It is characterized 
by a tendency towards local bone destruction, recurrence and malignant transformation. This is a presentation of two cases diagnosed and 
surgically treated for malignant inverted papiloma, which started in the epithelium of the maxillary sinuses. The cases had in common the 
late presentation of the patient to the surgeon, thus the local destruction was significant with extension towards the eye socket and the base 
of the skull. The treatment of choice was the surgical resection of the maxillary bone with a prosthetic reconstruction of the defect followed 
by radiotherapy. After a careful analysis of the two cases, a series of statements regarding the diagnosis and treatment of this rare pathology 
were recommended. 
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 Introduction 

Inverted papilloma (schneiderian inverted papilloma) 
is one the three types of scheniderian papillomas besides 
the oncocytic type (schneiderian papilloma – oncocytic 
type) and the fungiform papilloma (schneiderian papilloma 
– exophytic type). 

Sinonasal papillomas occur in three forms: exophytic 
(most common), inverted (most important biologically) 
and cylindrical [1]. 

The etiology of this occurrence is not yet fully 
understood. Past research has linked it to a series of 
factors like allergies, viruses, smoking, recurrent infections, 
and dust [2]. Another researches identified in the lesions 
human papillomavirus (HPV) types 6 and 11 [3]. Inverted 
papillomas are benign, but locally aggressive neoplasms 
occurring in both the nose and paranasal sinuses. 

At a macroscopic level, there is a thickening of the 
mucosa with irregular shape [4]. 

At a microscopic glance, it is formed by hyperplastic 
epithelium with inverted growth in the adjacent stroma. 
The epithelium is squamous non-keratinized or transitional, 
with an increased stratification and metaplasia. The papillo-
matous proliferation instead of producing an exophytic 
growth extends into the mucosa, that it is inverted. 

At the surface a respiratory epithelium and caliciform 
cells with abundant cytoplasm and eccentric nucleus can 
be seen [5]. In a papilloma, all types of epithelia can be 

found. Mitoses are rare and can be found in the basal and 
parabasal layers. The basal membrane is well organized. 
The stroma can be lax or fibrous, with inflammatory cells, 
mainly polymorphonuclear neutrophils, eosinophils, and 
lymphocytes, which can be found in the epithelium. The 
stroma does not contain mucous glandular structures [6]. 
Similar aspects to the verruca vulgaris can be encountered 
like hypergranulosis, hyperkeratosis and parakeratosis. 
If not properly removed, it can recur but it does not 
metastasize [7]. The differential diagnosis is done with 
nasal polyps, squamous metaplasia, adenoid epithelial 
respiratory hamartoma and invasive squamous carcinoma. 

If not adequately excised, it has a high rate of 
recurrence, with the potentially serious complication of 
invasion of the orbit or cranial vault [1]. After a period of 
time a serious of focal aspects of superficial keratinization 
and dysplasia changes can appear, which can suggest a 
risk for malignization [8]. 

There are few references in the literature regarding 
the malignant character of the inverted papilloma. The 
percentage of transformations ranges from 3.8% [9] to 
7% [10], 8% [11], 11% [12], and in some reports even 
27% [13]. A retrospective study on 1390 cases showed a 
degree of malignization of 11% (150 cases) of which 
61% of cancers were synchronous and in 39% of the 
cases metachronous, the average period of transformation 
was 63 months [14]. 
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Malignant transformation takes the form of the squamous 
carcinoma with various grades of differentiation and rarely 
as a verrucous carcinoma, mucoepidermoid carcinoma, 
fuso-cellular carcinoma, clear cell carcinoma or adenoid 
carcinoma [15]. 

There is no correlation between the repeated occurrence 
and malignant transformation. 

The authors present two cases of this rare affliction 
concerning the morphological changes and also the 
treatment. 

 Case presentations 

Case No. 1 

A 48-year-old male patient was sent to our Department 
from the Otolaryngology Office. The patient’s history stated 
that the condition had started three years before; the main 
complaint was a breathing dysfunction. He underwent 
local treatment with nasal decongestant. Later on, the 
symptoms evolved with the appearance of frontal headache 
and rhinorrhea. At otolaryngology examination, a right 
nasal papilloma was observed. The patient was subjected 

to a papilloma resection with local anesthesia. Six months 
later the patient returned to the Otolaryngology Service 
where he was again subjected to papilloma resection at the 
same nostril. A pathological report was not presented. 
Three months later the patient presented to the Ear, Nose 
& Throat Office again, this time with edema of the right 
cheek. The patient underwent an endoscopic biopsy, which 
set the diagnosis to inverted right nasal papilloma with 
severe dysplasia and areas of in situ carcinoma (Figure 1). 

The clinical examination revealed a right nasal tumor 
mass that protrudes outside the nasal cavity and a con-
secutive facial edema (Figure 2). 

At the X-ray exam (anterior skull), the right maxillary 
and ethmoid sinuses appeared opaque. This radiological 
finding was not very specific as it is encountered in all 
the masses that occupy the sinus cavity. 

The computed tomography (CT) exam showed a tumor 
mass that occupied the entire maxillary sinus (cerebral 
form image) that extended to the middle, lateral and 
superior sinus walls (Figure 3). Taking into consideration 
the previous histological diagnosis and Skolnik classifi-
cation, this was a T4 type tumor. 

 

Figure 1 – (A) In the left corner, there is normal maxillary sinus mucosa surface exhibiting respiratory epithelium. 
Beneath it, there are multiple inverting cords of tumoral epithelium that grow endophytically into the underlying 
connective tissue. An irregular distribution of the irregularly shaped cords could be seen (anti-CK antibody immuno-
staining, ×100); (B) Some other tumoral areas revealed closely packed tumoral cells with disorderly architecture  
and numerous mitotic figures, but without palisading disposition of the peripheral basal cells (HE staining, ×200);  
(C) The inner cells of the tumoral island were spindle and streaming and showed mitotic activity (HE staining, ×400); 
(D) Some other tumoral nests showed squamous differentiation with atypical nuclei (Anti-CK antibody immuno-
staining, ×200). 
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Figure 1 (continued) – (E) In solid tumoral areas, there were numerous Ki67-positive nuclei (Anti-Ki67 antibody 
immunostaining, ×400); (F) The stroma was made of loose fibrous tissue and contained numerous thin walled blood 
vessels (Anti-Vim antibody immunostaining, ×100). 

 

Figure 2 – Preoperative 
photograph showing  

right facial tumor mass 
extending in the right  

nostril. 

 

 

Figure 3 – CT 
exam: tumor  
mass in the  
nasal and  

maxillary sinus 
cavity with 
extension  

towards the  
ethmoid sinus. 

 

The treatment was decided to consist in surgical 
resection. A lateral rhinotomy was performed with a 
superior labial incision. The surgical conduct included 
hemi resection of the right maxilla, external carotid artery 
tie and ethmoid sinus surgery. 

The histological exam was malignant inverted sino-
nasal papilloma. 

No complications were noted after surgery. 
The patient was advised to undertake another surgical 

procedure using a free ilium flap in order to reconstruct 
the tissues lost in the surgical excision. As the patient 
decline another surgical procedure, a recommendation for 
prosthetic rehabilitation was issued. 

The patient was instructed to go to the Dental Prosthetic 
Department, where a removable appliance was manufac-
tured to aid in the healing process. 

After the surgical treatment was performed, the patient 
underwent radiotherapy (45 Gy). 

No local relapses were noted at the last recall (four 
years recall). 

Case No. 2 

A 56-year-old male patient was sent to our Department 
from the Otolaryngology Office. The patient’s history 
mentioned that his condition had started two years before 
with non-specific symptoms of obstructive breathing 
dysfunctions followed by headaches and rhinorrhea. The 
otolaryngology specialist set the diagnosis for left nasal 
papilloma. He was subjected to local surgical resection. 
The histological exam was conclusive for inverted 
papilloma. One year later, the tumor relapsed, this time 
the breathing disorder was more severe. He was again 
subjected to an endoscopic resection as a papilloma mass 
was noted. The histological exam was definitive for inverted 
papilloma with areas of in situ carcinoma. Within six 
months, the tumor relapsed again. This time, the patient 
presented with ocular symptoms (chemosis, double sight) 
and left facial edema (Figure 4). 

The CT scan showed a tumor mass that occupied the 
entire left maxillary sinus and extended into the medial, 
lateral and superior sinus walls to the orbit and base of the 
skull (Figure 5). 

The surgical treatment consisted in tying off the 
external carotid artery, ethmoid sinus surgery, left hemi 
resection of the maxilla, removal of the involved inferior 
wall of the orbit with immediate reconstruction using a 
titanium plate (Figure 6). 

The histological exam was malignant inverted sino-
nasal papilloma (Figure 7). 

The patient underwent radiotherapy (50 Gy). 
The patient had no relapse in the five-year follow-up. 

 

Figure 4 – Preoperative 
photograph showing a  
left facial tumor that  
modifies the genian,  

nasal and orbital  
regions. 
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Figure 5 – CT exam: 
tumor mass that  

involves the nasal  
cavity, the left  
maxillary and  

ethmoid sinus and 
extends to the floor  

of the orbit. 

Figure 6 – Intra-
operative photo: 

immediate 
reconstruction 
of the orbital  
floor with a  

titanium plate. 

 

Figure 7 – (A) The tumoral inverted growth revealed an area with high-grade dysplasia, along with transition to an  
in situ carcinoma (HE staining, ×200); (B) Some other tumoral areas were more solid and revealed disorderly maturation, 
spindling, squamous differentiation (in the upper field), mitosis, and central necrosis (HE staining, ×200); (C) Island of 
epithelial tumoral cells with squamous differentiation and cytological atypia (Anti-CK antibody immunostaining, ×200); 
(D) Solid tumoral area with disorderly architecture and numerous Ki67-positive nuclei (Anti-Ki67 antibody immuno-
staining, ×400). 

 

 Discussion 

The inverted papilloma frequently involves the male 
gender [16]. The average age ranges from 50 to 80 years, 
the most affected people being those in their fifties [17]. 
The pediatric patient is seldom affected, the literature 
reporting only rare cases [18]. The cases presented by 
the authors are both adult males in their fifth decade of 
life. 

Inverted papilloma is unilateral and derives from the 
oral mucosa or from the sinus mucosa, usually in the 
maxillary sinuses. There are few reports regarding bilateral 
inverted papilloma [19]. The cases presented were both 
dealing with unilateral inverted papillomas. 

At an early stage, the symptoms are non-specific: 
obstructive breathing problems, headaches, loss of smell, 
rhinorrhea, recurrent nasal papilloma. The patients usually 
present to a maxillofacial surgery office in the late stages 
when there is eye involvement, facial edema, and neuro-
logical signs on the path of the II, IV, and VI cranial 
nerves [20]. The cases observed had similar symptoms at 
presentations: facial edema, eye impairment and respiratory 
dysfunctions. 

At the endoscopic exam, the tumor is noticed as an 
irregular proliferative mass, blackberry like shape, light 
grey in color [21]. 

The histopathological examination shows the thickened 
multilayered epithelium. The epithelium is non-keratinized 
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and has an inverted growth towards the stroma. The normal 
respiratory epithelium is replaced by this squamous type. 
Also, transitional epithelium can be observed. Surface 
keratinization can also be noted. The stroma can have 
different patterns dense or fibrous, loose or myxoid. 
Inflammatory cells usually migrate at the border of these 
lesions, mainly polymorphonuclear neutrophils and rarely 
eosinophils [22]. Malignization is characterized by the 
presence of numerous mitosis, nucleus atypia and different 
stages of dysplasia [23]. 

The classic X-ray exam is not explanative but the 
CT scan shows the amount of the extension towards the 
bony walls, other sinuses (ethmoid), other anatomic regions 
(orbit). In the authors’ cases, the CT showed extensive 
bone destruction evolving the medial and the superior 
maxillary sinus wall and also the orbit rim towards the 
base of the skull. 

One of the most important factors for malignant 
transformation is thought to be smoking, but also recurrent 
viral sino-nasal infections and local inflammation process 
[24]. There are a few hypotheses suggesting that pollution 
plays an important role in malignization [25]. The presence 
of HPV is considered by some authors as coincidental 
[26] but many reports suggest it as a direct factor for the 
malignant process [27–29]. Immunohistochemistry is an 
accurate method for viral determination in histological 
samples but it is rather expensive for most of the patients 
in the authors’ geographic area. The patients did not afford 
the cost of this exam thus there are no HPV determination. 

Malignancy in inverted sino-nasal papiloma is mainly 
related to squamous cell carcinoma and adenocarcinoma 
[30]. It can occur in the present lesion or it can occur as a 
recurrence in a previous site that had underwent surgical 
excision [31]. 

The early diagnosis is hard to predict. There are a few 
markers, which have an increase value in this pathology, 
but further research is still needed: squamous carcinoma 
antigen [32], C/EBP alpha and beta proteins [33], and 
EGFR and TGD alpha growth factors [34]. 

The classification is according to the American Joint 
Committee on Cancer (AJCC): T1 for tumor mass that 
does not extend over the nostril, T2 involves two areas 
of the nasal cavity, T3 affects the maxillary sinus and 
T4 extends beyond the maxillary sinus [9]. 

The treatment involves surgical resection. When dealing 
with T1–T3 tumors, the surgical conduct is done by 
endoscopic methods [35, 36]. In the case of T4 tumors 
with multiple relapses, the classic surgery is preferred for 
the resection of the entire tumor mass [37]. Radiotherapy 
is used in conjunction with surgical treatment and alone 
only in surgical surpassed cases [38]. 

Surgical resection was preferred in the cases highlighted 
above as the operating team was dealing with an inverted 
papilloma that had previous relapses and had signs of 
carcinoma transformation. This radical procedure esta-
blished a thorough surgical excision with free oncological 
resections margins. 

The surgical treatment usually leaves the patient with 
a large bony defect. The rehabilitation should take into 
consideration the patient’s age, associated pathology and 
also patient’s wishes. Reconstruction can imply prosthetic 
devices or surgical procedures [39]. The prosthetic device 
have the advantages of the reduce cost, the ease of 

fabrication, the removable character eases the clinician in 
detecting recurrences [40]. However, a surgical procedure, 
although more invasive and with greater costs rehabilitates 
the bone structures as well as the soft tissue lost. A free 
autologous composite flap gives the patient the possibility 
to reconstruct his dentition with the aid of dental implants 
[41]. With the help of the Department of Prosthodontics, 
the patients were fitted with special dental prosthesis, 
which were able to restore their oral functions. 

The relapse rate is sometimes over 50% [10]. These 
patients must return to follow up examinations for a 
long period of time (at least five years) with complete 
clinical and X-ray examinations [CT, magnetic resonance 
imaging (MRI)]. 

 Conclusions 

Both cases reported above fit in the risk category for 
malignant inverted papilloma: male gender, around 50 
years old, and multiple relapses. The treatment of choice 
due to the tumor extent was classic surgery with radical 
tumor resection. At follow-up, no local recurrences were 
noted. 
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