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Abstract
Background: Inverted papilloma is a rare and slow-growing benign epithelial neoplasm 
that has a high tendency of changing into malignant tumor which usually occurs in 
the sinonasal cavities. This pathology was first described and characterized by Ward 
and Ringertz, respectively. Inverted papilloma has high capability of invading nearby 
structures usually from the lateral wall of nasal cavity and often extends into the adjacent 
maxillary or ethmoidal sinuses.
Aim: This study is aimed to evaluate the patterns and prevalence of sinonasal inverted 
papilloma diagnosed on computed tomography (CT) in Port Harcourt, and the following 
specific objective was also evaluated: Age and sex distributions of the pathology.
Materials and Methods: The craniofacial CT examinations were performed 
using general electric machines with standard scanning protocols and parameters. 
A retrospective cross-sectional research design was adopted for this study, and all CT 
radiological reports of patients who underwent craniofacial CT scan from January 2012 
to May 2017 and met the inclusion criteria were selected using data capture sheet. 
Approval for this study was obtained from the management of the study centers. The 
obtained data were analyzed using descriptive statistics on SPSS version 20.
Results: Of 1572 data evaluated, 6.5% (n = 102) had sinonasal inverted papilloma. Nasal 
obstruction was the most common symptom, 36.91% (n = 55), and the least was frontal 
headache, 6.71% (n = 10). Paranasal Sinuses (PNSs) were highly affected, 44.29% 
(n = 62). 66.7% (n = 68) were male and 33.3% (n = 34) were female. The age group of 
31–45 years was highest, 41.18% (n = 42), and 0–15 years was least, 2.94% (n = 3).
Conclusion: The prevalence of sinonasal inverted papilloma was low in this study. PNSs 
were highly affected than nasal cavities. Sinonasal inverted papilloma was common in 
males than females, and young adults were commonly affected by the pathology.
Clinical Significance: Adequate knowledge of the patterns and prevalence of sinonasal 
inverted papilloma diagnosed on CT in Port Harcourt would be useful information to 
the ear, nose, and throat surgeons in planning their functional endoscopy sinus surgery 
and also in managing patients who cannot afford to pay for PNS CT investigations in 
this locality.
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Introduction

Inverted papilloma is a rare and slow-growing benign epithelial 
neoplasm that has a high tendency of metamorphosing into 
malignant tumor which usually occurs in the sinonasal cavities.[1-3] 

This pathology was first described and characterized by Ward 
and Ringertz, respectively.[2,4] Inverted papilloma has a high 
capability of invading nearby structures usually from the lateral 
wall of nasal cavity and often extend into the adjacent maxillary 
or ethmoidal sinuses.[2,5-12] Nasal papillomas are rare representing 
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only 0.4–4.7% of all sinonasal tumors.[1,5,13] There are different 
pathologic descriptions of sinonasal papilloma which includes 
fungiform papilloma, inverted papilloma, epithelioma, transitional 
cell papilloma, Schneideran papilloma, and cylindrical cell 
papilloma.[5,7,14,15] This pathology usually affects patients from 40 to 
70 years old and more prevalent among the male population when 
compared to the female population.[1,5,7] The common symptoms 
of sinonasal inverted papilloma include nasal obstruction, facial 
pain, anosmia, inflammation, epistaxis, rhinorrhea, and frontal 
headache. The etiology is unknown though may be ascribed to the 
environmental pollutions and the lifestyle of individuals.[16-18] The 
pathology literature by Barnes et al.[6] reviewed an idiosyncratic 
whole mucosal morphology of sinonasal inverted papilloma 
called a convoluted cerebriform pattern. According to Ojiri et al.[1] 
and Barnes et al.,[6] an inverted papilloma presents as a polypoid 
growth enveloped by a convoluted cerebriform mucosal.

Magnetic resonance imaging (MRI) and computed 
tomography (CT) are the modalities of choice for the diagnosis 
of sinonasal inverted papilloma. The former modality can be 
use to define the extent of inverted papilloma and possibly to 
determine the associated malignancy.[1,19,20] CT scan of the nasal 
and paranasal sinuses (PNS) has replaced conventional X-ray, 
especially before functional endoscopic sinus surgery (FESS), 
due to anatomical details needed by the ear, nose, and throat 
(ENT) surgeons.[13,21] CT has also found superiority to MRI in 
carrying out FESS, also allows for the evaluation of the patency 
among the intercommunicating pathways of the sinonasal 
cavities, the regional anatomy, extent of the pathology, and 
bony erosion, and provides the ENT surgeons the opportunity 
to clearly visualize the impact of an obstruction and anatomical 
variations in the pathway.[22-24] Inverted papilloma on computed 
tomogram shows mass in the nasal cavity with opacification of 
the sinuses and bony erosion.[25] Calcifications of this pathology 
are usually linear in shape but sometimes clumplike.[26,27]

Industrial activities which contribute greatly to environmental 
pollution are common in Port Harcourt metropolis, the 
administrative capital of Rivers State. Research shows that high 
prevalence of sinonasal pathologies including inverted papilloma 
are associated with environmental pollution.[17,18,24,28] Adequate 
knowledge of the patterns and prevalence of sinonasal inverted 
papilloma diagnosed on CT in Port Harcourt metropolis would 
be useful information to the ENT surgeons in planning their 
FESS in this locality. To the best of our knowledge, our study is 
the first both locally and internationally to capture data on the 
patterns and prevalence of sinonasal inverted papilloma in Port 
Harcourt Metropolis, Nigeria. The following specific objectives 
were evaluated in this study.
1. Patterns and prevalence of sinonasal inverted papilloma in 

our locality
2. Age and sex distributions of the pathology.

Materials and Methods

All patients underwent craniofacial CT on multislice general 
electric (GE) machines. Standard scanning protocols and 

parameters for craniofacial CT were used in performing the CT 
scan by qualified radiographers. Images acquired were interpreted 
by consultant radiologists working in the selected study centers. 
This is a retrospective cross-sectional research design which 
involved randomly reviewed of all the CT radiological reports of 
patients who underwent craniofacial CT scan between January 
2012 and May 2017 due to different complaints. Inclusion 
criteria involve reports with information such as age, sex, clinical 
complaints, and patterns of radiological findings. According to 
these criteria, a total of 1572 patients’ radiological reports met 
the inclusion criteria to form the study population. Approval 
and permission to collate data for this study were obtained from 
the management of the respective study centers. All patients’ 
information retrieved from the radiological reports was handled 
with a high level of confidentiality and was used for the purpose 
of this research only. A structured data captured sheet was used 
for data collection. The data were presented as numbers and 
percentages for nominal data in means and standard deviation 
for numerical values. Statistical analysis was performed using 
SPSS version 20.0 for Mac (SPSS Inc., Chicago, IL, USA).

Results

We examined 2457 patients’ reports, and 1572 of these with a 
mean age of 35.11 ± 12.58 years (4–85 years) were included in 
this study. Of 1572 radiological reports evaluated retrospectively, 
only 6.5% (n = 102) had inverted papilloma [Table 1]. The result 
also shows that obstructive nasal cases were the most common 
presenting symptoms of inverted papilloma which is 36.91% 
(n = 55), followed by rhinorrhea, 20.13% (n = 30), and the least 
was frontal headache, 6.71% (n = 10) [Table 2]. Of 102 patients 
who had inverted papilloma in this study, 140 patterns of 
involvement were identified. In most cases, about 80% (n = 82) 
of patients presented with multiple areas of involvement of 

Table 1: Frequency and percentage distribution of sinonasal 
inverted papilloma
Sinonasal inverted papilloma Frequency  (n, %)
Presence 102 (6.5)

Absence 1470 (93.5)

Total 1572 (100)

Table 2: The presented clinical indications of sinonasal inverted 
papillomas studied
Symptoms Frequency and percentage  (n, %)
Epistaxis 25 (16.78)

Anosmia 14 (9.40)

Facial pains 15 (10.07)

Nasal obstruction 55 (36.91)

Frontal headache 10 (6.71)

Rhinorrhea 30 (20.13)

Total 149 (100)
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the pathology. Those that involved the PNS only were highest 
44.29% (n = 62) followed by nasal cavities only, 32.29% (n = 46), 
and the least involved both sinuses and nasal cavities. Of 62 cases 
who involved PNS, 17.14% (n = 24) was maxillary sinuses as 
highest and the least was sphenoid sinuses 5.7% (n = 8). One-
sided nasal cavity was highly involved 20.71% (n = 29) out of 
32.89% (n =46) cases of nasal cavities involvement [Table 3]. 
Of 102 patients who had inverted papilloma in this study, the 
male-to-female ratio was 1:1.9 which is 66.7% (n =68) males and 
33.3% (n =34) females [Table 4]. Figure 1 shows the age group 
distribution of inverted papilloma. Age group 31-45 years had 
the highest cases 41.18% (n=42) followed by 16-30 years 20.59% 
(n=21) and the least was age group 0-15 years (n=3).

Discussion

Inverted papilloma of the sinonasal cavities normally starts from 
the lateral wall of the nasal cavities and extends into the PNS. In 
our study, the prevalence of sinonasal inverted papilloma was quite 
low as <10% have the pathology, which accords with the findings 
in other related studies conducted by Som and Brandwein[5] and 
Yousem.[13] According to them, nasal papilloma accounts for about 
0.4–4.7% of sinonasal tumors. The most prevalent findings with 
regard to the presenting symptoms of inverted papilloma in our 
study were nasal obstructions and the least was frontal headache. 
This was in agreement with study and some literatures by Thorp 
et al., Chai et al., and Busquets and Hwang.[14,28,29]

PNS were highly involved when compared to the nasal 
cavities in this study. The commonly affected sinuses by this 
pathology were maxillary sinuses. This could be attributed to 
the anatomical location of this sinus which is inferior to the 

nasal cavities. This finding is in accordance with the statement 
of Som and Brandwein[5] and Yousem.[13] According to them, 
nasal papillomas are rare and account for only 0.4–4.7% of 
all sinonasal cavities inverted papilloma. In this study, nasal 
cavity involvement of inverted papilloma was 32.89% and this 
discrepancy in our results could be attributed to the sample 
sizes used and the geographical variations. Young adults are 
significantly more affected by this pathology. This is in keeping 
with the findings of related studies conducted by Ologe and 
Adeniji, Ogolodom et al., and Verma et al.[16,23,24] In their studies, 
majority of those affected this pathology were within the 1st and 
3rd decades. This has been attributed to the fact that younger 
adults are more exposed to environmental factors such as dusty 
and polluted environments as a result of their search for white 
collars job, irregular checkup, and treatment.[16] The frequency 
of sinonasal inverted papilloma in male was more than female in 
this study. This is in concordant with previous studies conducted 
by Ojiri et al.,[1] Katori and Tsukuada,[3] Som and Brandwein,[5] 
and Michaels and Thorp et al.[7,14] Male preponderance was 
noted in this study, which could be attributed to the fact that 
males were usually highly exposed to the predisposing factors of 
inverted papilloma when compared to their female counterpart 
due to the nature of their jobs.[17]

Conclusion

The prevalence of sinonasal inverted papilloma in our study is 
quite low and very rare among those that underwent craniofacial 
CT included in this study. Nasal obstruction was the most 
prevalent clinical complaint. The greater number of the inverted 
papilloma cases involved the PNS. Young adults were commonly 
affected by inverted papilloma in this study. The frequency of 
sinonasal inverted papilloma was highest in males than females.
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Table 3: Sinuses involvement of inverted papillomas
Patterns/involvement of inverted 
papilloma

Frequency and percentage 
(n, %)

Paranasal sinuses 62 (44.29)

Maxillary sinuses 24 (17.14)

Frontal sinuses 12 (8.57)

Sphenoid sinuses 8 (5.71)

Ethmoid sinuses 18 (12.87)

Nasal cavities 46 (32.89)

One sided 29 (20.71)

Bilateral 17 (12.18)

Sinonasal 32 (22.82)

Total 140 (100)

Table 4: Sex distribution of inverted papilloma studied
Sex Frequency/percentage  (n, %)
Male (n=68, 66.7)

Female (n=34, 33.3)

Total 102 (100)

Figure 1: Age distribution of the sinonasal inverted papillomas
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