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Abstract

Objectives. Sinonasal inverted papilloma has a high tendency for recurrence, local bone
destruction and risk of malignant transformation. Therefore, complete resection of the
tumour is required, and close follow up is essential. This article describes the clinical out-
comes, recurrence rate and malignant transformation rate of sinonasal inverted papilloma.
Methods. In this study, 139 patients diagnosed with sinonasal inverted papilloma in our hos-
pital from December 2010 to May 2022 were retrospectively analysed. All patients underwent
endoscopic surgery.
Results. Sinonasal inverted papilloma occurred more often in males than in females. The
mean age of patients with sinonasal inverted papilloma was 67.3 ± 5.7 years at diagnosis.
The most prevalent site of origin was the maxillary sinus (50.4 per cent). The recurrence
rate was 5.75 per cent, and the malignant transformation rate was 6.5 per cent.
Conclusion. All patients in this study underwent endoscopic surgery. Meticulous resection
and regular long-term follow ups are crucial to reducing sinonasal inverted papilloma
recurrence after surgery.

Introduction

Sinonasal inverted papilloma is a rare but the most prevalent sinonasal tumour, accounting
for 0.5–4 per cent of nasal sinus neoplasms.1 Sinonasal inverted papilloma arises from the
Schneiderian epithelium of the nasal cavity and paranasal sinus. There are three histologically
unique papilloma types: exophytic, oncocytic and, the most common, inverted papilloma.2,3

Sinonasal inverted papilloma has three key features distinguishing it from other sino-
nasal tumours: high potential for recurrence, local bone destruction and risk of malignant
transformation. Sinonasal inverted papilloma tends to occur more commonly in males,
with a ratio of 3:1. The mean age of sinonasal inverted papilloma patients is 55 years.2,4

The aetiology of sinonasal inverted papilloma remains unclear. Smoking, viral infec-
tions, diabetes, allergies and chronic inflammation are possible causes. Human papilloma-
virus (HPV) is considered a significant cofactor in the pathogenesis, especially HPV types
6, 11, 16 and 18. Recent reports suggest that occupational exposure is a risk factor for
sinonasal inverted papilloma.5–9

This study aimed to analyse clinical outcomes, recurrence rate and malignant trans-
formation rate of sinonasal inverted papilloma.

Materials and methods

We conducted a retrospective analysis of patients diagnosed with sinonasal inverted pap-
illoma in our hospital from December 2010 to May 2022. A total of 139 patients were
reviewed. Clinical characteristics included sex, age, symptoms, previous sinus surgery his-
tory, tumour location, alcoholism and smoking history. Twelve patients presented with
sinonasal inverted papilloma recurrence.

Computed tomography (CT) or magnetic resonance imaging (MRI) was conducted on
all patients to identify the characteristics, location and tumour extension before surgery.
All patients who underwent endoscopic surgery were classified according to four staging
systems: Krouse, Cannady, Hans and Dragonetti.10–14

The patients visited the hospital a week after surgery for a post-operative check-up and
then two weeks later. Subsequently, they attended follow-up appointments at three
months, six months and finally once a year. An endoscopic examination was performed
at each visit to evaluate recurrence.

Results

The demographics of the 139 patients are summarised in Table 1 (100 males (71.9 per
cent); 39 females (28.1 per cent)). The mean age was 67.3 years (standard deviation
(SD) = 5.7) (age range: 17–79 years). Seventy-six patients (54.7 per cent) had a smoking
history and 53 (38.1 per cent) had an alcohol drinking history. The tumour was located in
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the right nasal cavity in 74 cases (53.2 per cent), the left nasal
cavity in 59 cases (42.4 per cent) and both nasal cavities in 6
patients (4.3 per cent).

The most common chief complaint was nasal obstruction
(n = 81, 58.3 per cent). Twenty-five cases (17.9 per cent) were
incidentally detected on endoscopy or imaging. The third most
common complaint was rhinorrhoea (n = 18, 12.9 per cent),
followed by post-nasal drip (n = 3, 2.2 per cent), headache
(n = 3, 2.2 per cent) and foul odour (n = 3, 2.2 per cent),
nasal bleeding (n = 2, 1.4 per cent) and nasal discomfort
(n = 2, 1.4 per cent), and dysgeusia (n = 1, 0.7 per cent) and
snoring (n = 1, 0.7 per cent).

The maxillary sinus (n = 70, 50.4 per cent) was the most
prevalent site of sinonasal inverted papilloma, followed by the
ethmoid sinus (n = 33, 23.7 per cent), frontal sinus (n = 9, 6.5
per cent) and sphenoid sinus (n = 7, 5.0 per cent). The origin
sites of sinonasal inverted papilloma in this study are sum-
marised in Table 2.

We classified cases according to the Krouse, Cannady, Hans
and Dragonetti staging systems (Table 3). According to the
Krouse system, 11 patients had stage T1 tumours (7.9 per cent),
37 were T2 (26.6 per cent), 68 were T3 (48.9 per cent) and 23
were T4 (16 per cent). Regarding the Cannady system, 49 were
staged as group A (35.2 per cent), 72 were group B (51.8 per
cent) and 18 were group C (12.9 per cent). For the Hans system,
47 were staged as group I (33.8 per cent), 60 were group II (43.2
per cent), 16 were group III (11.5 per cent) and 16 were group IV
(11.5 per cent). According to the Dragonetti system, 39 were
staged as type I (28.0 per cent), 6 were type II (4.3 per cent),

10 were type III (7.2 per cent), 35 were type IVa (25.2 per
cent), 20 were type IVb (14.4 per cent), 12 were type V (8.6
per cent) and 17 were type VI (12.2 per cent).

Of the patients, 125 (90 per cent) received a pathological
diagnosis of sinonasal inverted papilloma without dysplasia.
Four patients (2.9 per cent) were diagnosed with sinonasal
inverted papilloma with low-grade dysplasia (mild to focal
dysplasia), two (1.42 per cent) were diagnosed with sinonasal
inverted papilloma with high-grade dysplasia, while nine (6.5
per cent) were diagnosed with squamous cell carcinoma.

Table 1. Clinical demographics of 139 sinonasal inverted papilloma cases

Factor Value

Sex (male:female) (n) 100:39

Age (mean ± SD (range); years) 67.3 ± 5.7 (17–79)

Smoking? (Yes:no) (n) 76:63

Alcoholism? (Yes:no) (n) 53:86

Location (right:left:both) (n) 74:59:6

Previous sinus surgery? (yes:no) (n) 47:92

Symptoms (% (n))

– Nasal obstruction 81 (58.3)

– Incidental detection 25 (17.9)

– Rhinorrhoea 18 (12.9)

– Post-nasal drip 3 (2.2)

– Headache 3 (2.2)

– Foul odour 3 (2.2)

– Nasal bleeding 2 (1.4)

– Nasal discomfort 2 (1.4)

– Dysgeusia 1 (0.7)

– Snoring 1 (0.7)

Histological findings (% (n))

– SNIP without dysplasia 125 (90)

– SNIP with low-grade dysplasia 4 (2.9)

– SNIP with high-grade dysplasia 2 (1.42)

Malignant transformation (% (n)) 9 (6.5)

Recurrence (% (n)) 8 (5.8)

SD = standard deviation; SNIP = sinonasal inverted papilloma

Table 2. Origin site of sinonasal inverted papilloma

Location n (%)

Maxillary sinus 70 (50.4)

Ethmoid sinus 33 (23.7)

Frontal sinus 9 (6.5)

Sphenoid sinus 7 (5.0)

Middle turbinate 5 (3.6)

Inferior turbinate 3 (2.2)

Septum 3 (2.2)

Uncinate process 3 (2.2)

Lamina papyracea 3 (2.2)

Origin site not clear 2 (1.4)

Superior turbinate 1 (0.71)

Table 3. Classification according to four sinonasal inverted papilloma staging
systems

Staging n (%)

Krouse

– T1 11 (7.9)

– T2 37 (26.6)

– T3 68 (48.9)

– T4 23 (16)

Cannady

– A 49 (35.2)

– B 72 (51.8)

– C 18 (12.9)

Hans

– I 47 (33.8)

– II 60 (43.2)

– III 16 (11.5)

– IV 16 (11.5)

Dragonetti

– Type I 39 (28.1)

– Type II 6 (4.3)

– Type III 10 (7.2)

– Type IVa 35 (25.2)

– Type IVb 20 (14.4)

– Type V 12 (8.6)

– Type VI 17 (12.2)
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Recurrence occurred in eight patients (5.75 per cent). Data
for these patients are summarised in Table 4. Seven of the
patients were male (87.5 per cent), with a mean age at recur-
rence of 55.8 years (SD = 8.82). Five of the patients had a
smoking history (62.5 per cent), and three had an alcohol his-
tory (37.5 per cent). The mean time to recurrence was 81.4 ±
88.4 months, ranging from 3 to 288 months. According to the
Krouse system, three of the patients were at stage T4 (37.5 per
cent), three were at stage T3 (37.5 per cent) and one each at
stage T2 and T1 (12.5 per cent). In the Cannady system,
three patients each (37.5 per cent) were in group B and
group C, and two patients (25 per cent) were in group A. In
the Hans system, the most prevalent stage was IV, with three
patients (37.5 per cent). Two patients each (25 per cent)
were in stage I and II. Only one patient (12.5 per cent) was
in stage III. In the Dragonetti system, the most common
stage was stage VI, with three patients (37.5 per cent), followed
by stage IVa with two patients (25 per cent). Stages I, III and V
included one patient each (12.5 per cent).

After surgery, the mean follow-up period was 19.5 ± 34.9
months, ranging from 0.2 to 127 months.

Discussion

Sinonasal inverted papilloma is three times more prevalent in
males than in females (mean age: 55 years).2,3 In this study,
sinonasal inverted papilloma occurred more often in males
than in females, with a ratio of 2.6:1 (mean age: 67.3 ± 5.7
years at diagnosis). The youngest patient was a 17-year-old
female; the oldest was a 79-year-old female.

Patients with sinonasal inverted papilloma had symptoms
such as rhinorrhoea, nasal obstruction, nasal bleeding, hyposmia
or anosmia, headache, and facial pain.15 Nasal obstruction (58.3
per cent) was the most common symptom in this study. Of the
cases, 17.9 per cent were incidentally detected. Rhinorrhoea
(12.9 per cent) was the third most common symptom.

• Sinonasal inverted papilloma has a high tendency for recurrence, local
bone destruction and risk of malignant transformation

• A total of 139 sinonasal inverted papilloma patients were reviewed; sex,
age, symptoms, previous sinus surgery history, tumour location,
alcoholism and smoking history were assessed

• The recurrence rate was 5.75 per cent and the malignant transformation
rate was 6.5 per cent

• All study patients underwent endoscopic surgery and showed no
significant difference in recurrence rate compared to the rates reported in
current literature

Computed tomography and MRI are preferred for determin-
ing tumour site and extension. The key features of sinonasal
inverted papilloma on CT are an isodense lobulated mass with
or without calcification, prevalent bone erosion, and focal hyper-
ostosis.16–18 On MRI, sinonasal inverted papilloma presents as
an isodense to hypodense mass on T1-weighted images and as
hyperdense on T2-weighted images. Convoluted cerebriform
morphology is a frequent MRI presentation.17–19 We conducted
CT or MRI on all our patients to evaluate tumour location, ori-
gin site and extension. After imaging, we determined sinonasal
inverted papilloma staging and type of surgery.

The most common origin site was the maxillary sinus,
accounting for 50.4 per cent. This finding is consistent with
current literature, in which the maxillary sinus is the most
prevalent site of inverted papilloma.20 The second most com-
mon origin site was the ethmoid sinus, accounting for 23.7 per
cent, followed by the frontal sinus and the sphenoid sinus.

The literature describes several sinonasal inverted papilloma
classifications, with the Krouse system being the most widely
used. We classified our patients according to the Krouse,
Cannady, Hans and Dragonetti staging systems.10–14 Stage
T3 was most common (48.9 per cent) in the Krouse system,
group B (51.8 per cent) was most common in the Cannady sys-
tem, group II (43.2 per cent) was most common in the Hans
system, and type I (28.1 per cent) was most common in the
Dragonetti system.

The recurrence rate was 5.75 per cent, which is consistent
with the rate reported in the literature, of 5–30 per cent (up
to 78 per cent in another article).3,21–23 In the Krouse staging
system, 12.5 per cent of recurrences occurred in both stage T1

and stage T2 and 37.5 per cent in both stage T3 and stage T4.
According to the Cannady system, groups B and C had the
same rate of 37.5 per cent. In the Hans system, stage IV was
the most common at recurrence (37.5 per cent), and in the
Dragonetti system stage VI was the most common (37.5 per
cent).

The malignant transformation rate was 6.5 per cent. This
finding is consistent with the current literature, in which the
malignant transformation rate ranges from 7 per cent to 11
per cent.23–25

Up to the mid-1990s, the ‘gold standard’ was external
approach surgery. Since endoscopic surgery was first described,
the endoscopic approach has become the new gold standard.
According to current literature, there is little difference in efficacy
between the external approach and endoscopic surgery.2,24–30 All
patients in this study underwent endoscopic surgery.

Table 4. Data of eight patients with recurrence

Pt no. Sex

Age (years)

Sinonasal inverted papilloma staging
Smoking? Alcoholism?

Krouse Cannady Hans Dragonetti

1 M 61 T3 B III V No No

2 M 69 T4 C IV VI Yes Yes

3 F 62 T2 A I III No Yes

4 M 59 T4 C IV VI No No

5 M 46 T1 A I I Yes No

6 M 42 T3 B II IVa Yes No

7 M 53 T3 B II IVa Yes Yes

8 M 55 T4 C IV VI Yes No

Pt no. = patient number; M = male; F = female
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Recurrence rates are significant, and recurrences have been
reported several years after surgery.23 Therefore, periodic fol-
low up of at least three years is essential.23

Conclusion

In this study, the recurrence rate was 5.75 per cent and the
malignant transformation rate was 6.5 per cent. All patients
in this study underwent endoscopic surgery, and showed no sig-
nificant difference in recurrence rate compared with the rates
reported in current literature. Meticulous resection and regular
long-term follow-up sessions are important to reduce the inci-
dence of sinonasal inverted papilloma recurrence after surgery.

Competing interests. None declared.
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