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Clinical analysis of inverted papillomas of the nasal cavity and paranasal sinuses
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Abstract. Clinical analysis of inverted papillomas of the nasal cavity and paranasal sinuses. Objectives: To examine
clinical parameters, therapeutic modalities, recurrences and HPV status in patients diagnosed with inverted papilloma of
the nasal cavity and paranasal sinuses.

Methods: In this study, 47 patients with inverted papillomas were analysed according to sex, age, symptoms, localization,
T stage, preoperative imaging methods, surgery, complications, HPV status and recurrences.

Results: A unilateral manifestation of inverted papilloma was detected in 95.7% of patients; the left side was more fre-
quently affected (68%). The primary localization was the maxillary sinus (65.9%), followed by ethmoid cells (53.2%).
Most patients had T3 tumours as per Krouse; 42 patients were treated by endoscopic endonasal surgery, four patients
by a combined endo- and external approach and one patient via external surgical access. The complication rate was low
(6.3%). In three patients, a malignant transformation occurred. One of these patients was HPV positive. The recurrence
rate was 25.5%; patients with T4 papillomas had the highest recurrence rate, followed by patients with T3 tumours.
Conclusion: Endonasal endoscopic resection of inverted papillomas of the nose and paranasal sinuses is feasible in the
vast majority of cases and appears to be associated with low morbidity for patients. Recurrences most often occur in T3

and T4 papillomas.

Introduction

Inverted papillomas are primary benign but locally
aggressive epithelial tumours of the mucous
membrane of the nasal cavity and paranasal sinuses.'
The locally destructive growth, the possibility
of malignant tumour transformation and the high
tendency to recur are major features of this disease.’
Inverted papillomas were first described in 1854 by
Ward and Billroth, while Ringertz characterized the
histologic features of inverted papillomas in 1938.
Inverted papillomas account for 0.5% to 4% of all
tumours of the nasal cavity and paranasal sinuses.’
According to the literature, the annual incidence
is 0.74 per 100 000 inhabitants.* The preferred
age of onset is the fifth decade of life. Men are on
average four times more frequently affected than
women. The proportion of children with inverted
papilloma of the nasal cavity and paranasal sinuses

is negligible. There are also differences according
to ethnicity; fair-skinned people are more often
affected.’

The pathogenesis is unknown and the subject of
controversial discussion. An interaction between
carcinogenic noxious agents and the genesis of an
inverted papilloma is discussed in some studies,
but cannot be conclusively verified due to the low
number of cases.*’ The relationship of smoking and
malignant transformation is also discussed in the
current literature.*’

Diagnosis is suspected by means of physical
examination and imaging methods like computed
tomography (CT) and magnetic resonance imaging
(MRI), but requires confirmation by histology.

The treatment of inverted papilloma is by surgical
resection. Resection via lateral rhinotomy used to
be the standard approach; however, recent advances
in endoscopic surgery and powered instrumentation
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have made endoscopic resection possible avoiding
the comorbidities of open approaches. The aim of
the present study was to analyse clinical data of
patients with inverted papilloma.

Patients and methods

The data of all patients with histologically proven
inverted papillomas of the nasal cavity and paranasal
sinuses that underwent surgery from 01.01.2001
to 01.01.2014 in our department were evaluated.
The patient charts were retrospectively examined
for sex, age, symptoms, localization of inverted
papilloma, T stage according to the classification
of Krouse,'’ preoperative imaging methods, type of
surgery, complications, HPV status and recurrences.

Results

The files of 47 patients (35m/12f) with inverted
papilloma of the nasal cavity and paranasal sinuses
were analysed. The median age was 56 years (range:
15-91 years); 19.1% of patients were smokers. The
major symptom was a unilateral nasal obstruction
(91.5%); other symptoms were headache (21.3%),
epistaxis (12.8%), rhinorrhoea (8.5%), hyposmia
(6.4%), unilateral epiphora (6.4%) and unilateral
endonasal pruritus (2.2%). The average time
between onset of symptoms and histologically
confirmed diagnosis was three months. Computed
tomography of the paranasal sinuses was the
predominant preoperative imaging method in
the studied patient group (76.6%), followed by
magnetic resonance imaging (38.3%) and cone
beam computed tomography (10.6%).

Among the patients, 45 showed a unilateral
and two patients a bilateral manifestation of
inverted papilloma. The left side (68%) was more
frequently affected than the right side (32%). The
main localization was the maxillary sinus (65.9%),
followed by ethmoid cells (53.2%), the nasal cavity
(31.9%), the frontal sinus (4.2%) and the lacrimal
duct (2.1%). According to the Krouse classification'
considering preoperative paranasal sinus imaging
and the presence of tumour malignancy, nine
patients were staged T1, four patients T2, 27
patients were staged T3 and seven patients were
assigned to stage T4 (Figure 1).

In 42 cases endoscopic endonasal surgery was
performed; in four cases the patients were treated
by a combined endonasal and external approach
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and one patient via external surgical access. The
inverted papillomas could be completely removed
in all patients. In three patients the histological
examination revealed a malignant transformation.
HPV was determined in all samples but only in one
of these patients was a HPV-infection detected. In
none of the other patients with inverted papilloma
could a HPV infection be detected.

The rate of complications was low. One patient
showed a postoperative wound healing disorder
and one patient suffered from postoperative
haemorrhage. One patient had an intraoperatively
detected dural fistula, which was addressed during
the procedure.

In the study period, 12 patients (25.5%)
developed a recurrence after complete resection of
the inverted papilloma; two of these were smokers.
All of the recurrences were localized in the primary
location and affected the maxillary and ethmoid
sinus (n=7), the maxillary sinus (n=3), the nasal
cavity (n=1) and the frontal sinus (n=1). There was
no correlation with the approach used during the
first operation.

The time to recurrence was four to 60 months.
A malignant tumour transformation was found in
one patient with recurrent disease. Surgical access
within the recurrence group was endonasal in 10
patients and combined endo- and extranasal in two
patients. Patients with initial T4 papillomas had

ceuniclives

N
]

N
(=)

number of patients
- -
o n

wn

oI . I

Tl T2 T3 T4

Figure 1

T stage according to the Krouse classification in primary
inverted papillomas and recurrences.; T1: Inverted papilloma
limited to the nasal cavity only; T2: inverted papilloma limited
to the ethmoid sinus and medial and superior portions of the
maxillary sinus; T3: the inverted papilloma involves the
lateral or inferior aspects of the maxillary sinuses or extends
to the frontal or sphenoid sinus; T4: tumour spread outside the
confines of the nose and sinuses; this stage also includes any
malignancy.
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the highest recurrence rate (57.3%), followed by
patients with T3 tumours (25.9%) (Figure 1).

Discussion

Inverted papilloma of the nasal cavity and paranasal
sinuses are primarily benign tumours with locally
destructive growth, which have a low prevalence."
They are characterized by a tendency to recur and a
risk of malignant transformation.'” The basis of the
treatment approach is the radical surgical removal
of the tumor."

The most frequent symptom is a unilateral nasal
obstruction;’ this is confirmed by the present study,
with 91.5% of patients having had this complaint.
Other symptoms presented in our study like
headache, epistaxis, rhinorrhoea, hyposmia and
epiphora are also typical symptoms for patients with
inverted papillomas. However, the low specificity
of these symptoms makes it difficult to distinguish
inverted papillomas from other sinonasal diseases.

Krouse established a staging system for inverted
papillomas in 2000." According to Krouse, inverted
papillomas were classified in four tumour stages,
depending on anatomic localization and extension. '
In the present study, most of the patients were
staged T3.

With advances being made in endoscopes and
powered instrumentation,'? inverted papilloma can
be endoscopically treated with a good outcome. In
the present analysis, most of the patients were treated
with an endoscopic approach, even in recurrent
disease. The morbidity in the analysed patient
group was low. The high tendency to recurrence is a
major feature of inverted papillomas. In the present
study, the recurrence rate was 25.5%, which is in
agreement with data in the literature.”" In many
studies employing the Krouse staging system, a
correlation between relapse rate and T-stage was
demonstrated.”'” In our study, T4 papillomas also
had the highest rate of recurrence, followed by T3
papillomas.

In the current literature, the importance of HPV in
inverted papilloma of the nasal cavity and paranasal
sinuses is discussed. Lawson et al.'® performed a
comprehensive literature review on the role of
HPV in the pathogenesis of inverted papilloma of
the nasal cavity and paranasal sinuses. The review
showed that HPV was detected more frequently in
exophytic than in inverted papillomas of the nasal
cavity and paranasal sinuses. Another important
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finding of the study was the frequent detection
of HPV in malignant degenerated and recurrent
inverted papilloma of the nasal cavity and paranasal
sinuses.' This is confirmed by a recent review," as
well as the present study. In the analysed patient
group, only one patient with malignant tumour
transformation of a recurrent inverted papilloma of
the maxillary sinus had an HPV infection. Further
research is needed in this context, particularly as
the human papilloma virus already has important
prognostic value in squamous cell carcinoma of the
head and neck region.

Conclusion

Endonasal endoscopic resection of inverted
papilloma of the nasal cavity and paranasal sinuses
is feasible in the vast majority of cases and appears
to be associated with a low morbidity for patients.
A relationship with a possible HPV infection could
not be detected in the studied population. Due to the
high recurrence rate and the possibility of malignant
transformation, regular follow-up examinations
by an otolaryngologist should be performed after
resection of an inverted papilloma.
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