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ABSTRACT

Inverted or Schneiderian papilloma is a locally aggressive benign tumor with strong recurring tendency and a high potential

to transform into a malignant squamous cell carcinoma. Although the clinical characteristics of inverted papilloma, along with

the morphological features, have been adequately described, controversy remains with regards to the risk factors and disease

etiology. The complete excision of the tumor by surgery is traditionally considered the mainstay of therapy.

This paper updates the state of knowledge and presents our experience from treating 52 patients, diagnosed with inverted

papilloma, who underwent surgical treatment in our department. We performed genotyping for Human Papilloma Virus

(HPV) for all the patients included in our study group.
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INTRODUCTION

The sinonasal inverted papilloma (IP) is a lo-
cally aggressive benign tumor, with strong recur-
ring tendency and a high potential to transform
into a malignant squamous cell carcinoma (SCC)"
*. Sinonasal inverted papillomas originate from the
mucosal lining of the nasal passage and paranasal
sinuses (the Schneiderian membrane). The patho-
genic cause of this type of tumor has not been fully
understood and controversial opinions highlight
the potential role of the Human Papilloma Virus
(HPV) in the development of the sinonasal in-
verted papillomas. The complete surgical excision
of the tumor is traditionally considered the main-
stay of therapy®. The surgery’s goal is to allow a suf-
ficient tumoral exposure for total resection, and
also to provide an unobstructed view for postop-
erative surveillance and minimize the risks associ-
ated with postoperative morbidity®®.

INCIDENCE AND ETIOPATHOGENESIS

The sinonasal inverted papilloma has an inci-
dence of 0.6-1.5/100.000 inhabitants per year,
making it the most common sinonasal tumor of
benign nature'™''. Its incidence amounts to ap-
proximately 0.5-4% of all nasal tumors*!?. The inci-
dence is higher in men, with a 3.4:1 male-to-female
ratio'. Inverted papillomas mostly develop in the
5t — 7™ decades of life, but they can be diagnosed
in all age groups®".

The tumor will mainly originate in the lateral
nasal wall, near the middle meatus and will often
extend to the paranasal sinuses'®. This type of lesion
has a tendency toward malignant transformation,
and it is generally locally invasive'®!”. The risk of ma-
lignancy degeneration ranges from 5 to 15%".

Although the clinical characteristics of IP, along
with the morphological features have been ade-
quately described, controversy remains with regards
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Figure 1. Typical macroscopic appearance of sinonasal inverted papilloma.

to the risk factors and disease etiology. With several
hypotheses being suggested, causality has not been
clearly established in relation to the suspected risk
factors: allergy, smoking or occupational exposure
to pollutants'"'s.

A potential viral origin was suggested for many
years, due to the recurring nature and malignant
potential of the tumor. Many authors studied the
implication of Human Papilloma Virus (HPV) in
the etiology of IP, but the data found in the litera-
ture are still contradictory. Different meta-analyses
show that HPV rates between 17-38%'°, 6 and 11 se-
rotypes being associated with the benign form of IP,
while 16 and 18 serotypes are related to malig-
nancy'®??. There are also authors who do not sup-

port this theory'®*2* A recently published study
from Mohajeri et al.* does not support the role the
human papilloma virus plays as an etiological factor
for disease recurrence or its potential progression
to squamous cell carcinoma.

Several authors studied the role of Epstein-Barr
Virus (EBV) in the etiology of IP, but none of the
results supports its implication!®!.

HISTOPATHOLOGY OF INVERTED
PAPILLOMAS

In contrast to inflammatory polyps which result
from the edematous hypertrophy of the respiratory
epithelium, often associated with infection or al-
lergy, sinonasal papillomas are benign tumors of the
nasal epithelium. The Schneiderian papilloma term
relates to the Schneiderian membrane, which is the
embryologic origin of the mucous membranes of
the nasal cavity. Schneiderian papillomas have been
divided by the World Health Organization (WHO)
into 3 different categories: 1) tumors with an endo-
phytic growth pattern (inverted papilloma), 2) tu-
mors with an exophytic growth pattern (fungiform
papilloma) and 3) cylindrical cell papillomas®?*2,

Macroscopically, the sinonasal inverted papil-
loma may present as a polyp, but of firmer consis-
tency, wider vascularity and with a convoluted,
granular appearance (Figure 1).

Microscopic aspect of the sinonasal inverted pap-
illoma is that of a digitiform proliferation of the re-
spiratory or squamous epithelium with infiltration
into the subjacent stroma, crypts and microcysts
filled with mucus'® (Figure 2). In the stroma, there
are chronic inflammatory modifications, edema,
and the cells can present nuclear atypia.

Figure 2 Inverted papilloma - histopathologic images (Hematoxylin and eosin stain, x5).
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CLINICAL PRESENTATION

The most common symptom in patients with IP is
typically unilateral nasal obstruction, but other symp-
toms may be present, such as headache, rhinorrhea,
hyposmia or epistaxis. Due to its nonspecific presenta-
tion which frequently resembles rhinosinusitis or
headache, the diagnosis may be delayed for months.
In many cases the early lesions of inverted papilloma
are accidental findings.

Significant disruptions and modifications of the
normal anatomic landmarks in the sinonasal cavities,
along with an incompletely resected tumor during
previous surgery, may complicate the clinical and im-
aging evaluations of these patients.

Data in the literature states a period between 6 and
12 months from the symptoms’ onset to the cancer
transformation and diagnosis'®#%,

IMAGING MODALITIES AND FINDINGS

In order to determine the tumor location and its ex-
tension, a radiological assessment must be performed.

A CT scan is an important imagistic examination
when a nasal tumor is identified. Normally, the in-
verted papilloma is associated with heterogeneous
opacification and sclerosis in the adjacent bone, with
destruction or erosion areas'®* (Figure 3).

The CT scans demonstrated that focal areas of hyper-
ostosis may correspond to the site of tumor implanta-
tion in 90% of cases'®*. The main inconvenience in
case of this imaging technique is that a sinonasal in-
verted papilloma may present features similar to other
lobular nasal masses or inflammatory pathology. The
tumoral origin may appear as a hyperostosis area on CT
scan imaging. This investigation may identify two types
of focal aspects: cone-shaped or plaque-like hyperosto-
sis. The plaque-like appearance seems to be more fre-
quent in the case of tumors originating from the lateral
walls of the nasal fossae, whilst the cone-shaped hyper-
ostosis is proven to be characteristic of the paranasal
sinuses’ walls or the bony part of the nasal septum.

Although the findings on the CT scans are nonspe-
cific, the imaging diagnostics method helps in identi-
fying the site of bony attachment to the sinus or the

Figure 3. Cranio-facial CT scan (coronal (A), axial (B) and sagittal (C)
slices) shows a hyperdense soft tissue lesion in the left nasal cavity with
intralesional calcifications representing residual bone fragments from
the left middle turbinate which was eroded by the tumor.
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lateral nasal wall; this site must be entirely surgically
resected to prevent or decrease the risk of recurrence.
In some cases, due to CT scan limitations, it may be
difficult to clearly identify and differentiate the lesion
margins from any adjacent obstructed secretions.

The aspect revealed by the CT images can give valu-
able information in the preoperative analysis of the
bony anatomy surrounding the lesion, especially in
those cases presenting with prior surgical procedures
in their medical history®.

If a potential mass is suspected on the CT scan, the
contrast administration will be reserved for the Magnetic
Resonance Imaging (MRI) examination. Contrast-en-
hanced MRI is superior to CT scan in differentiating a
tumoral mass, respectively a papilloma, from inflamma-
tion, in identifying the extent of the tumor, the perineu-
ral invasion, intracranial involvement or any other
potential complications. On the MRI T1-weighted and
T2-weighted sequences, the sinonasal inverted papilloma
will present as cerebriform circumvolutions'®.

Many patients are initially tested using CT imaging,
although the preferred technique is the MRI due to its
specific benefits, such as identifying the characteristic
features of sinonasal inverted papillomas, delineating
the lesion margins and for differentiating the lesion
from mucosal thickening and secretions.

The ability to predict whether an IP has a high po-
tential for malignancy represents one of the most sig-
nificant challenges in the diagnosis process. Suspicions
of associated malignancy should be raised when the
CT or MR imaging shows foci of necrosis, areas of os-
seous destruction and/or disruption of the character-
istic IP architecture.

Table 1
Inverted papilloma characteristics in the patients’ group.

In order to predict the origin, visualize the tumor
and distinguish the lesion from other inflammatory
diseases, and in addition to the above radiologic meth-
ods, surgeons also use the nasal endoscopy and ad-
vanced optical instruments’*. As a result of
technological developments, a staging system to evalu-
ate the extensiveness of IPs was proposed by Krouse'?*,
Based on this staging system and the identified tumor
origin, surgeons can then opt for the appropriate sur-
gical procedure which can be represented by endo-
scopic, external or combined approach.

PATIENT MANAGEMENT

The preferred approach for sinonasal inverted pap-
illoma therapy is the complete surgical tumor exci-
sion. The attachment site and the location of the
lesion will determine the surgical approach?®.

A pedicle-oriented surgery with clear mucosal mar-
gins has been recently preferred as the adequate ap-
proach®*®. Even in advanced stages, most cases of
inverted papillomas have a relatively small area of ori-
gin. This specific trait has led to the implementation of
the attachmentoriented surgery technique. The attach-
ment-oriented surgery technique requires the identifi-
cation of the tumor attachment, subperiosteal resection
and drilling of the underlying bone at the papilloma
origin. The meticulous use of subperiosteal dissection
in the involved areas is advocated by Tomenzoli et al.,
as a mean to improve the recurrence rates®.

The recurrence rate of IP is a characteristic that can
be influenced and modified depending on the surgi-

Type of mamor Extent

Inverted papilloma 52

2lent .I':I':Illu_l:- | (&) I

Type of resection Fallow-up

9-30 mo (mean B8

18.7 mo) (15,38%)

d more than 1 sinus,
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cal technique. Endoscopic visualization allows a clear
and exact view of the tumor and is shown to lower the
recurrence rate of the inverted papillomas.

When the tumor is large and is extending to the para-
nasal sinuses, a wide surgical field is required by lateral
rhinotomy, medial maxillectomy or midfacial degloving
approach®™*#!. In addition to extensive surgical resec-
tion, adjuvant therapies including radiation and chemo-
therapy may be required in patients with IP-SCC.

A transnasal endoscopic medial maxillectomy
(TEMM) may be used to resect benign and malignant
tumors of the medial wall of the maxilla and extensive
inverted papilloma affecting the lateral nasal wall and
involving the maxillary sinus. This technique presents
several advantages such as: low risk of infraorbital
nerve damage, preservation of important structures
(lamina papyracea, anterior maxillary wall), good ex-
posure of the ethmoid and maxillary sinus, no facial
scars, and no loss of bony support. The endoscopic
approach does present limitations such as: accessing
the anterior and lateral wall of the maxillary sinus, and
in any instances of massive frontal sinus involvement,
intracranial extension and involvement of the orbit.
The excision control rates provided by the endoscopic
technique for IP treatment seem comparable with tra-
ditional open surgery techniques'®*2

Along with the surgical technique, the follow-up is
important in inverted papilloma treatment. There is
no specific follow-up period recommended, but a min-
imum 3 to 5 years seems to be proper®*. Most authors
recommend clinical examination and nasal endoscopy
every 3 or 4 months in the first postoperative year,
every 6 months in the second year and then every 12
months**.

OUR EXPERIENCE

We performed a clinical study on 52 patients, diag-
nosed with inverted papilloma, who underwent surgi-
cal treatment in our department. The study was
conducted between January 2015 and May 2018. The
follow-up period was between 9 and 30 months, with
an average period of 18.7 months.

The preoperative assessment consisted in clinical
examination, nasal endoscopy and CT or MR imaging.
According to Krouse classification, we encountered 6
patients with tumor limited to the nasal fossa (stage I),
29 patients with tumor involving the nasal fossa and
extension to one sinus (stage II); 17 patients with nasal
fossa involvement and affecting more than one para-
nasal sinus (stage III) (Table 1).

All the patients included in our study group patients
were surgically treated. In 41 patients we used endo-
scopic surgical approach and in 11 cases we performed
external or combined surgical approach (Figure 4).

Regarding the type of resection, most frequently we
used the “piece-meal” technique, due to the tumoral
volume and surgical limitations (Table 1). In 11 pa-
tients, the “en-bloc” technique was preferred, especially
in small tumors.

Postoperatively, the surgical pieces were harvested
and sent to histopathological examination in the
anatomo-pathology department from our hospital. We
also performed genotyping for Human Papilloma
Virus (HPV) for all the patients included in our study
group. We encountered the presence of HPV infec-
tion in 15 patients, out of which 9 patients were males
and 6 females. Most of the cases were HPV negative
(53%) (Figure 5). Among the group with HPV involve-
ment, the histopathological types were: inverted papil-
loma (8 patients), exophytic papilloma (6 patients)
and cylindrical cell papilloma (one patient).

The most frequent HPV genotype was type 6 (34%),

Type of surgery
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Figure 4. Types of surgery used in our group of patients.
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Figure 5. HPV genotypes of inverted papilloma in our study group.
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mainly in exophytic papillomas (Figure 5). We also no-
ticed a case of a patient with inverted papilloma and
coexistence of HPV type 16, who presented areas of
squamous cell carcinoma on the surgical tumoral mass.

CONCLUSIONS

The sinonasal inverted papilloma represents a chal-
lenging disease for many otolaryngologists. The recur-
rence tendency and malignant risks of inverted
papillomas are the subject of debates and open ques-
tions in the field of otolaryngology. The role of HPV
as an etiological factor for IP occurrence or for its pro-
gression to squamous cell carcinoma has not been sup-
ported by recent studies.

The overall accepted and most widely used ap-
proach for most IP is the endonasal endoscopic tech-
nique, as it facilitates complete tumor removal and
allows for adequate safe margins in the majority of
cases, as well as the flexibility to be modified according
to the imaging findings and any potential intraopera-
tory findings. Complete removal of the tumor during
the initial surgery, as well as a comprehensive follow-
up, have been proven to constitute the best preventa-
tive measure for IP recurrence.
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