
Citation: Fulla, M.; Quiros, B.;

Clavero, O.; Gomà, M.; de

Andrés-Pablo, Á.; Pavon, M.À.;

Penella, A.; Alemany, L.;

González-Compta, X.; Mena, M.

Clinical, Histological, and

HPV-Related Factors Associated to

Diffuse Presentation of Exophytic

Nasal Papillomas. J. Clin. Med. 2024,

13, 6638. https://doi.org/10.3390/

jcm13226638

Academic Editor: Konstantinos

Chaidas

Received: 19 September 2024

Revised: 31 October 2024

Accepted: 2 November 2024

Published: 5 November 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Article

Clinical, Histological, and HPV-Related Factors Associated to
Diffuse Presentation of Exophytic Nasal Papillomas
Marta Fulla 1,2,* , Beatriz Quiros 3,4,5 , Omar Clavero 3,4,5 , Montse Gomà 2,6 , Álvaro de Andrés-Pablo 3,4 ,
Miquel Àngel Pavon 3,4,7 , Anna Penella 1,2 , Laia Alemany 3,4,7 , Xavier González-Compta 1,2,8,†

and Marisa Mena 3,4,5,†

1 Department of Otorhinolaryngology, Hospital Universitari Bellvitge, 08907 L’Hospitalet de Llobregat, Spain;
apenella@bellvitgehospital.cat (A.P.); xgonzalez@bellvitgehospital.cat (X.G.-C.)

2 Program of Molecular Mechanisms and Experimental Therapy in Oncology, Bellvitge Biomedical Research
Institute (IDIBELL), 08907 L’Hospitalet de Llobregat, Spain; mgoma@bellvitgehospital.cat

3 Cancer Epidemiology Research Program, Catalan Institute of Oncology (ICO),
08907 L’Hospitalet de Llobregat, Spain; bquiros@iconcologia.net (B.Q.); oclavero_ext@iconcologia.net (O.C.);
adeandres@idibell.cat (Á.d.A.-P.); mpavon@iconcologia.net (M.À.P.); lalemany@iconcologia.net (L.A.)

4 Epidemiology, Public Health, Cancer Prevention and Palliative Care Program, Institut d’Investigació
Biomèdica de Bellvitge (IDIBELL), 08907 L’Hospitalet de Llobregat, Spain

5 Centro de Investigación Biomédica en Red de Cáncer (CIBERONC), Instituto de Salud Carlos III,
28029 Madrid, Spain

6 Department of Pathology, Hospital Universitari Bellvitge, 08907 L’Hospitalet de Llobregat, Spain
7 Centro de Investigación Biomédica en Red de Epidemiología y Salud Pública (CIBERESP), Instituto de Salud

Carlos III, 28029 Madrid, Spain
8 Faculty of Medicine, University of Barcelona, 08907 Barcelona, Spain
* Correspondence: mfulla@bellvitgehospital.cat; Tel.: +34-932-607-500; Fax: +34-932-607-533
† These authors contributed equally to this work.

Abstract: Background: Sinonasal exophytic papillomas (SNEP) are benign tumours arising from
nasal mucosa. Human papillomavirus (HPV) infection seems to be related to the aetiology of a
fraction of SNEP cases. SNEP presentation can be focal (FSNEP) or diffuse (DSNEP), but factors
related to focal or diffuse presentation have not yet been well ascertained. This study aimed to
analyse clinical, histological, and HPV-related differences between FSNEP and DSNEP. Methods:
A retrospective cohort of 18 patients with SNEP from our centre were evaluated. Demographic,
clinical and follow-up data were collected. All samples were subject to histopathological evaluation,
DNA quality control, HPV-DNA detection, and viral load assessment. Univariate analyses were
performed to evaluate differences between FSNEP and DSNEP. Results: Twelve SNEP patients were
included in the final analysis. Seven patients had a diffuse nasal presentation, being younger than
patients affected with FSNEP (42.7 years vs. 65.2 years, p = 0.019). The nasal septum was significantly
more affected in DSNEP than in FSNEP (85.7% vs. 20%, p = 0.029). HPV-DNA was detected more
frequently (100%) in DSNEP (HPV11 in six cases, HPV6 in one case) than in FSNEP (40%, p = 0.045,
HPV6 in two cases). The median viral load among HPV6-positive samples was 626.8 virus/cell for
FSNEP and 80.2 for DSNEP, and among HPV11-positive samples was 1673.7 for DSNEP. Recurrences
were more frequent in the diffuse than in the focal group (85.7% vs. 20%, p = 0.029). Conclusions:
The diffuse presentation of SNEP seems to be related to younger patients, nasal septum involvement,
HPV infection, mostly HPV11, and a higher risk of recurrence.

Keywords: rhinology; surgery of the paranasal sinuses; clinical research; nose and paranasal sinuses;
cohort study

1. Introduction

Sinonasal papillomas, a group of benign epithelial neoplasms located at the sinonasal
tract, are classified as exophytic (SNEP), inverted, and oncocytic papillomas according to
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their histological characteristics (WHO classification of head and neck tumours 4th Edition
2017) [1]. All types may coexist [2].

SNEPs, also known as everted, fungiform, septal, or transitional papilloma, are the
second most diagnosed subtype after sinonasal inverted papilloma. They represent 20–45%
of all sinonasal papillomas with an incidence of 0.17 per 100.000 inhabitants per year [3–5].
They are more frequently diagnosed in males and in younger populations [6].

SNEPs usually manifest as progressive unilateral nasal obstructions, but in some cases,
they can affect bilaterally or multifocally and may cause a complete nasal blockage. Less
frequently, they can produce epistaxis or be diagnosed as a lesion emerging through the
nostril. They mostly affect the anterior part of the nasal septum, but can also involve
the lateral wall and the paranasal sinus [6,7]. They can be found as a localised or focal
SNEP (FSNEP) or as a multifocal nasal pathology, although the latter is poorly described in
the literature [8–10]. The diffuse or multifocal SNEP (DSNEP) has a different behaviour
due to the wide involvement of the nasal mucosa and bilateral affectation. DSNEP often
require multiple surgeries, given the high recurrence rate, and a closer follow-up [8].
The factors responsible for the diffuse presentation are not well ascertained due to the
relative low prevalence of DSNEP. Recurrence rates in SNEP are around 22% [3,6], and
previous publications observed recurrence in 83.3% of diffuse and bifocal SNEPs versus
no recurrences in FSNEPs [8]. Malignant transformation is exceptional [11,12], with a
single reported series of five SNEPs including two cases progressing to squamous cell
carcinoma [13].

Histologically, an SNEP is composed of branching papillary structures covered by non-
keratinizing squamous or transitional epithelium. Interspersed mucin-secreting cells and
intraepithelial mucous cysts are often identified (Figure 1). The main differential diagnosis
is the inverted sinonasal papilloma that shows a typically endophytic or inverted growth
pattern and the cutaneous squamous papilloma of the nasal vestibular skin. Unlike SNEPs,
a skin squamous papilloma entirely comprises squamous cells and lacks intraepithelial
mucocytes [2,7,14].

SNEP treatment is endoscopic surgical resection. However, in the diffuse form with
multiple recurrences, the use of adjuvant drugs may decrease the percentage of relapse.
DSNEP has similarities to recurrent respiratory papillomatosis (RRP): both are benign
lesions related to HPV in the respiratory tract tending to present multiple recurrences. The
local injection of cidofovir in DSNEP has been published recently with promising outcomes,
despite small sample size [15]. The rationale for the use of bevacizumab in DSNEP is
based in the recent RRP-related literature [16,17]. Chen et al. concluded that a submucosal
nasal injection of bevacizumab is a safe treatment in hereditary hemorrhagic telangiectasia
patients [18].

SNEP aetiology has not been fully elucidated. Lately, different agents have been re-
ported as implicated in the development of sinonasal papillomas such as chronic sinonasal
inflammation, drug use, or smoking. In SNEP, no association with chronic rhinosinusitis
has been reported [3,8]. In the last decades, several studies have explored the relation-
ship between sinonasal papillomas and human papillomavirus (HPV), mostly in inverted
subtype, without confirming an etiological implication [19–22]. Detection rates of HPV in
SNEPs are estimated to be around 60%, despite the heterogeneity of the data in the world
literature, with a predominance of low-risk HPV genotypes (HPV 6 and 11) [3,5,8,23–25].

To the best of our knowledge, there has not yet been evidence on the relationship
between the presence of HPV infection and focal or diffuse SNEP clinical presentation.

The hypothesis of this study was that some clinical, histological, and HPV-related
factors such as HPV-DNA prevalence, type distribution, and viral load could be related to
the diffuse presentation of SNEP.
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their histological characteristics (WHO classification of head and neck tumours 4th
Edition 2017) [1]. All types may coexist [2].

SNEPs, also known as everted, fungiform, septal, or transitional papilloma, are the 
second most diagnosed subtype after sinonasal inverted papilloma. They represent 20–
45% of all sinonasal papillomas with an incidence of 0.17 per 100.000 inhabitants per year 
[3–5]. They are more frequently diagnosed in males and in younger populations [6]. 

SNEPs usually manifest as progressive unilateral nasal obstructions, but in some 
cases, they can affect bilaterally or multifocally and may cause a complete nasal blockage. 
Less frequently, they can produce epistaxis or be diagnosed as a lesion emerging through 
the nostril. They mostly affect the anterior part of the nasal septum, but can also involve 
the lateral wall and the paranasal sinus [6,7]. They can be found as a localised or focal 
SNEP (FSNEP) or as a multifocal nasal pathology, although the latter is poorly described 
in the literature [8–10]. The diffuse or multifocal SNEP (DSNEP) has a different behaviour 
due to the wide involvement of the nasal mucosa and bilateral affectation. DSNEP often 
require multiple surgeries, given the high recurrence rate, and a closer follow-up [8]. The 
factors responsible for the diffuse presentation are not well ascertained due to the relative 
low prevalence of DSNEP. Recurrence rates in SNEP are around 22% [3,6], and previous 
publications observed recurrence in 83.3% of diffuse and bifocal SNEPs versus no 
recurrences in FSNEPs [8]. Malignant transformation is exceptional [11,12], with a single 
reported series of five SNEPs including two cases progressing to squamous cell carcinoma 
[13].

Histologically, an SNEP is composed of branching papillary structures covered by 
non-keratinizing squamous or transitional epithelium. Interspersed mucin-secreting cells 
and intraepithelial mucous cysts are often identified (Figure 1). The main differential 
diagnosis is the inverted sinonasal papilloma that shows a typically endophytic or 
inverted growth pattern and the cutaneous squamous papilloma of the nasal vestibular 
skin. Unlike SNEPs, a skin squamous papilloma entirely comprises squamous cells and 
lacks intraepithelial mucocytes [2,7,14].

Figure 1. Sinonasal exophytic papilloma. (A) Squamous epithelium with exophytic growth pattern
(hematoxylin-eosin 4×). (B) High power image shows non-keratinizing squamous epithelium and
the presence of goblet cells with cytoplasmatic mucus (hematoxylin-eosin 20×).

2. Materials and Methods
2.1. Study Design

We conducted a retrospective study of a cohort of primary SNEPs consecutively diag-
nosed between 2013 and 2019 in our centre according to pathology department databases.
Demographics and information about history of smoking, history of known HPV infection,
immunosuppression, symptoms, localization in the nasal cavity, presentation (focal or
diffuse), CT-scan findings, treatment, and follow-up were collected from medical records
of otorhinolaryngology and pathology departments. We defined DSNEP as a multifocal
lesion seen by nasal endoscopy and confirmed by biopsy. Unique lesions were classified
as FSNEP. All cases were treated by endoscopic surgery using microdebrider and also,
in DSNEP patients, with a local injection of bevacizumab. A complete resection without
considering margins was performed in all cases.

Protocols were approved by our hospital ethics committee with the number PR413/20
and approval code ICO-VPH-PE-2020, which required informed consent to use archived
samples, that were signed by the patients during the medical management and follow-up.

2.2. Formalin-Fixed, Paraffin-Embedded (FFPE) Blocks Processing and Histopathological
Evaluation

FFPE blocks were processed under strict conditions to avoid contamination as pre-
viously described [26]. Briefly, four paraffin sections were selected for each FFPE block.
Sections one and four were intended for histopathological evaluation after hematoxylin
and eosin (H&E) staining and sections two and three for HPV testing and genotyping
(sandwich method). Paraffin blocks were analysed under strict pre/post polymerase chain
reaction (PCR) physical separation. To assess the DNA quality control, blank FFPE blocks
were systematically processed in parallel as sentinels for contamination. Two pathologists
designed a form specifically for the study (see Supplementary Material) for pathology
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review. The pathologists had no access to the original local diagnosis. After the first
evaluation, a pre-established algorithm was used for diagnostic consensus concerning the
two pathologists. All pathology slides were revised by a trained pathologist at ICO. The
two pathologists reviewed the cases with discordant diagnosis and settled the diagnosis
for a final evaluation.

2.3. Samples Further Processing and HPV Genotyping

FFPE-embedded samples were processed as previously described [27]. Total DNA
was isolated using Maxwell® RSC DNA FFPE Kit (Promega, Madison, WI, USA), and HPV
positivity and genotyping was tested before viral load determination using Anyplex™ II
HPV28 Detection (Seegene Inc., Seoul, Republic of Korea) assay and following manufactur-
ers’ instructions. Anyplex™ II HPV28 Detection (Seegene Inc.) assay detects 28 HPV types
including high-risk types and low-risk types (6, 11, 16, 18, 26, 31, 33, 35, 39, 40, 42, 43, 44,
45, 51, 52, 53, 54, 56, 58, 59, 61, 66, 68, 69, 70, 73, 82). All HPV11 or HPV6 positive samples
were included in the viral load analysis.

2.4. HPV-DNA Detection, Genotyping, and Viral Load Determination

Custom TaqMan assays (Applied Biosystems) targeting HPV E6 gene of either HPV-6
or HPV-11, and previously designed by Forslund 2005 and Pan 2004 [24,25], respectively,
were used to determine HPV copies. RNaseP TaqMan Copy number reference assay
(applied biosystems) was used to determine the number of cells, assuming 2 copies of the
RPPH1 gene per cell.

HPV load was performed using the DNA leftover obtained for HPV testing
and genotyping.

In total, 20 µL qPCR reactions containing 10 µL EagleTaq Master mix, 1 µL TaqMan
assay, and 9 µL sample DNA were performed. DNA from 104 HaCaT cells was added to
each qPCR reaction as background DNA. All qPCR reactions were carried out in triplicate
in a CFX96 (Bio-Rad) as follows: 95 ◦C for 10 min, 45 cycles at 95 ◦C for 15 s, at 60 ◦C for
60 s, and at 72 ◦C for 1 s.

The number of copies of each target gene was obtained by linear interpolation from Cts
and copy numbers obtained in regression standard curves. DNA from plasmids containing
HPV-6 and HPV-11 genomes (ATCC-45150 and -45151, respectively) was used to obtain
linear regression standard curves for absolute quantification of HPV-6 and HPV-11 copies.
Viral load was described as HPV E6 copies per cell.

2.5. Statistical Analysis

Descriptive statistics were calculated for each of the variables studied. Fisher’s exact
tests were used for categorical variables to analyse statistically significant differences
between DSNEP and FSNEP cases, and (Student’s) t-test for continuous variables. Follow-
up and time to recurrence were estimated. The statistical significance was established at
p 0.05, adjusted by Bonferroni correction in case of characteristics with multiple choice
options. The Cohen’s D index was calculated for continuous variables and Cramér’s V
index for nominal variables to measure the effect size. All the analyses were performed
with STATA 16.0 software.

3. Results

Eighteen SNEP patients diagnosed between 2013 and 2019 were selected and reviewed
from the files of the pathology department in our centre. A total of 12 cases, from which
FFPE samples were available, were included in the histopathological analysis and, finally,
12 were processed and tested (Figure 2).
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Figure 2. Flow chart of cases included in the study.

The characteristics of the patients are presented in Table 1. Most patients were males
(83.3%) and ever-smokers (66.7%) with a mean age of 52.1 years and a median age of
48.5 years (range 30–92). None of them had a history of known HPV infection or immuno-
suppression. The majority of SNEP patients complained of nasal blockage at the diagnosis
(75%) but others had rhinorrea (16.7%), epistaxis (16.7%), otitis media with effusion (8.3%),
or no symptoms at all (8.3%). The most common localization of SNEP was in the septum
(58.3%), followed by the inferior turbinate head (41.7%), the cupula of the nasal fossae
(33.3%), and the lateral wall (33.3%). Less frequently, SNEP affected the floor of the nasal
fossae and the middle turbinate head (two cases in each localization). Preoperative imaging
was performed in 10 patients (83.3%) by CT scan. MRI was not used in any case. No
imaging was performed in two patients (one FSNEP and one DSNEP) due to the small size
of the lesions and its anterior location in the nasal fossae. CT scans showed swelling of
the sinonasal mucosa (80%), sinus occupation (50%), and polipoid formation in the nasal
fossae (40%). Diffuse nasal presentation were diagnosed in seven cases (58.3%). Seven
patients (58.3%) had recurrence with a median time of recurrence of 5 months (range 1–67).
The median time of follow-up was 46 months (range 4–100). No malignant transformation
was detected during the follow-up. HPV-DNA prevalence was 75% (50% positive for
HPV11, 25% positive for HPV6). Although histopathological evaluation confirmed that
all 12 samples were exophytic nasal papillomas, minority foci of inverted papilloma were
found in three cases.

Table 1. Demographic, clinical histological, and HPV characteristics of SNEP patients.

Characteristics Cases (N = 12)
n (%)

FSNEP (N = 5)
n (%)

DSNEP (N = 7)
n (%) p-Value

Gender
Male 10 (83.3) 3 (60.0) 7 (100.0)

0.152Female 2 (16.7) 2 (40.0) 0
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Table 1. Cont.

Characteristics Cases (N = 12)
n (%)

FSNEP (N = 5)
n (%)

DSNEP (N = 7)
n (%) p-Value

Age (years)
Mean 52.1 65.2 42.7
Rank 30–92 51–92 30–62

0.019Median 48.5 54 42

Smoking status
Ever 8 (66.7) 2 (40.0) 6 (85.7)

0.152Never 4 (33.3) 3 (60.0) 1 (14.3)

Clinical symptoms *
Nasal blockage 9 (75) 4 (80) 5 (71.4) 0.636 (1)

Rhinorrea 2 (16.7) 1 (20) 1 (14.3) 0.682 (1)

Epistaxis 2 (16.7) 1 (20) 1 (14.3) 0.682 (1)

Otitis media with effusion 1 (8.3) 1 (20) 0 0.417 (1)

No symptoms 1 (8.3) 0 (20) 1 (14.3) 0.583 (1)

Localization *
Septum 7 (58.3) 1 (20.0) 6 (85.7) 0.045 (2)

Inferior turbinate head 5 (41.7) 1 (20.0) 4 (57.1) 0.179 (2)

Cupula/roof 4 (33.3) 2 (40.0) 2 (28.6) 0.576 (2)

Lateral wall 4 (33.3) 2 (40.0) 2 (28.6) 0.576 (2)

Floor 2 (16.7) 0 2 (28.6) 0.318 (2)

Middle turbinate head 2 (16.7) 0 2 (28.6) 0.318 (2)

Radiological characteristics *
Swelling of sinonasal mucosa 8 (80) 3 (75) 5 (83.3) 0.576 (3)

Sinus occupation 5 (50) 2 (50) 3 (50) 0.689 (3)

Polipoid formation in the fossae 4 (40) 1 (25) 3 (50) 0.424 (3)

No CT scan 2 (16.7) 1 (20) 1 (14.3) 0.682 (3)

Behaviour
Focal 5 (41.7)

Diffuse 7 (58.3)

Recurrence
0.045Yes 7 (58.3) 1 (20%) 6 (85.7)

No 5 (41.7) 4 (80%) 1 (14.3)

Time to recurrence (months)
Median 5 67 4

0.134Rank 1–67 67 1–36

Follow-up (months)
Median 46 43 49

0.745Rank 4–100 4–82 20–100

HPV status
Negative 3 (25.0) 3 (60.0) 0

0.045Positive 9 (75.0) 2 (40.0) 7 (100.0)

HPV genotype
HPV11 6 (50.0) 0 6 (85.7) 0.008 (4)

HPV6 3 (25.0) 2 (40.0) 1 (14.3) 0.364 (4)

Negative 3 (25.0) 3 (60.0) 0 0.045 (4)

Histology
Exophytic nasal papilloma 9 (75) 3 (60%) 6 (85.7)

0.364Exophytic and inverted mixed papilloma 3 (25) 2 (40%) 1 (14.3)

* Each case may fit in more than one item. In these cases, p-valor, to be considered for founding statistical
differences, was adjusted with a Bonferroni correction: (1) p = 0.01; (2) p = 0.008; (3) p = 0.013; (4) p = 0.017. In
bold, statistically significant differences. FSNEP: focal sinonasal exophytic papilloma, DSNEP: diffuse sinonasal
exophytic papilloma.
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Viral load of HPV6 positive cases ranged from 80.2 to 1169.9 copies/cell with a
median of 83.9 copies/cell (mean of 444.6 copies/cell with a standard deviation of 627.9),
and in HPV11 positive cases, ranged from 1058.7 to 3087.5 copies/cell with a median of
1673.7 copies/cell (mean of 1904.2 copies/cell and a standard deviation of 780.5). Viral
loads were not evaluated due to technical problems in one HPV11 positive case (Table 2).

Table 2. HPV-DNA genotyping and viral load results.

Patient Behaviour
HPV

Genotype
Viral Load

Copies/Cell Mean Sdt Median

1 FSNEP Neg NA

- - -2 FSNEP Neg NA

3 FSNEP Neg NA

4 FSNEP HPV-6 83.9

444.6 627.9 83.95 FNSEP HPV-6 1169.9

6 DSNEP HPV-6 80.2

7 DSNEP HPV-11 1058.7

1904.2 780.5 1673.7

8 DSNEP HPV-11 1488.4

9 DSNEP HPV-11 1673.7

10 DSNEP HPV-11 2212.9

11 DSNEP HPV-11 3087.5

12 DSNEP HPV-11 NE NE NE NE
NA: not applicable. NE: not evaluated due to technical problems. FSNEP: focal sinonasal exophytic papilloma,
DSNEP: diffuse sinonasal exophytic papilloma.

Statistically significant differences between patients affected by DSNEP and those
affected by FSNEP were found for age (42.7 years vs. 65.2 years, respectively, p = 0.019).
A strong association between age and focal/diffuse variables was observed (Cohen’s D
index value of 1.61). A higher proportion of males and ever-smokers in the DSNEP group
was noticed; however, these were not statistically significant (100% vs. 60%, p = 0.152, and
85.7% vs. 40%, p = 0.152, respectively). No statistically significant differences were found
between focal and diffuse presentation regarding clinical symptoms. The nasal septum
was more affected in DSNEP (85.7% vs. 20%, p = 0.029), while FSNEP appeared more
frequently in the lateral wall (40% vs. 28.6%, p = 0.692) and the cupula (40% vs. 28.6%,
p = 0.692) of the nasal cavity, although these differences were not statistically significant. In
FSNEP patients, CT-scan imaging showed swelling of the sinonasal mucosa in three cases
(75%), an occupation of the maxillary or ethmoidal sinuses in two cases (50%), and polipoid
formation in the nasal fossae in one case (25%); while in DSNEP, the CT scan revealed
mucosal swelling in five cases (83.3%), sinus occupation in three cases (50%), and polipoid
formation in three cases (50%). No statistically significant differences were detected. A
higher incidence of recurrences in DSNEP was found and it was statistically significant
(85.7% vs. 20%, p = 0.045) compared with the focal group. The median time of recurrence
were 67 months for the focal single case and 4 months (range 1–36) for the diffuse group
(p = 0.134). No statistically significant differences were found in the follow-up (median of
43 months vs. 49 months, p = 0.745).

There were statistically significant differences between diffuse and focal SNEP re-
garding HPV detection (100% vs. 40%, respectively, p = 0.045) and specifically in HPV11
detection (85.7% vs. 0%, respectively, p = 0.008). The strength of association between diffuse
presentation and recurrence, HPV positivity, and HPV11 were analysed, obtaining Cramér
V index values of 0.66, 0.68, and 0.85, respectively. In all three cases, a strong association
was observed. Among HPV6-positive SNEPs, the median viral load was higher in FSNEP
than in DSNEP (626.8 vs. 80.2 virus/cell) (Table 2), while all HPV11-positive SNEPs were
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diffuse. A higher proportion of exophytic and inverted mixed papillomas were found in
the focal group (40% vs. 14.3%, p = 0.364) although the difference was not statistically
significant.

4. Discussion

SNEP is a rare clinical entity, and its diffuse behaviour is poorly described in the
literature [4,8,10,28,29]. Herein, we identified, included, and collected follow-up data of
all DSNEP and FSNEP cases consecutively diagnosed and treated in our centre during
the study period and assessed the differences between both groups. To our knowledge,
no other studies have compared such sociodemographic and clinical variables between
DSNEP and FSNEPs. Moreover, our study is the first to analyse HPV viral load in the
SNEP setting.

Our results regarding age of SNEP presentation is similar to other published articles [2,3].
Diffuse presentation was more commonly found in younger SNEP patients in our series.
Glâtre et al. [8] described the ages of SNEP patients at an individual level but did not
analyse age differences between FSNEP and DSNEP.

Only one patient with FSNEP had a single recurrence (20%) while almost all DSNEP
patients (85.7%) had recurrences. In the previous literature, the recurrence rate of focal
SNEPs was estimated at around 22% [3,6], and Glâtre reported an 83.3% of recurrence in
DNSEP and no recurrences in FSNEP [8]. Clinical symptoms and findings in CT scans
in SNEPs were similar as those previously described [8], with no differences between
focal and diffuse patterns. No histological differences between FSNEPs and DSNEPs were
observed in our study.

The location of SNEPs in our study was in accordance with others’ results [3,8,30]. In
our series, DSNEPs were more frequently observed in the septum while FSNEPs affected
mostly the lateral wall and the cupula of the nasal fossae. To the best of our knowledge,
there is no information about nasal involvement in the literature.

Observed HPV prevalences (40% in FSNEP and 100% in DSNEP) are consistent with
previous studies [4,23,24], although there is a wide variability present in the
literature [3,5,8,25]. DSNEP seemed to be related to an increased HPV prevalence, mostly
with HPV11 genotype. Glatre et al. [8] reported similar data, with 100% of HPV11 positivity
in DSNEP and 50% of coinfection with HPV6. Previous reports showed that in other benign
lesions associated to HPV, such as recurrent respiratory papillomatosis (RRP), HPV11
presence is related to worse prognosis [31,32], while others report that the HPV genotype
does not influence the outcome [33–35]. No cases of coinfection were found in our series.

We observed a tendency of a higher viral load in FSNEP within the HPV6-positive
subgroup, but we are comparing only three samples, and thus, it is not possible to conclude
anything in this subject. Despite this, there are no previous studies in the literature on
viral load results in SNEPs and this can be a precedent for further studies. In the RRP
setting, some reports state that viral load decreased with each treatment until remission was
achieved [36], while other studies suggested that viral load is not related to the severity of
RRP [37,38]. We could hypothesize that the viral load may be an indicator of virus activity
in SNEP and of a higher risk for presenting a more aggressive or diffuse lesion, but larger
studies are needed to assess that. We did not analyse the viral load during all recurrences
to check its evolution during the follow-up, as has been performed in RRP and anogenital
wart studies [36,39].

Our study has several limitations, with the small sample size due to the low prevalence
of this pathology being the most important one. However, the numbers are similar to
previous articles [3,4,8,25] and reflect the reality of this pathology in our real-world setting.
Therefore, the results observed could set the basis for other further studies including
larger populations. Mixed SNEPs were not excluded because, in all cases, the exophytic
component presented a clear predominance over the inverted one, and it is common to
observe inverted areas in SNEPs. The outcomes of our analysis must be considered with
caution because of the small sample size and, consequently, its limited statistical power.
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Moreover, the number of recurrences may be determined because of the higher risk in
interventions involving multiple lesions. P16 expression was not evaluated. However, for
HPV6 or 11-positive and HPV-negative benign and premalignant lesions of the tonsil and
larynx, p16 immunostaining is highly variable and is not thus recommended to predict
HPV-presence. Our research can serve as a precedent for other studies to understand the
physiopathology of DSNEP and to determine additional molecular factors that explain its
behavior. Regarding DSNEP treatment, investigation into adjuvant drugs would be useful
to reduce the number of surgeries needed and their side effects.

5. Conclusions

DSNEPs seem to be related to younger patients, the involvement of the nasal septum,
the presence of HPV, mostly HPV11, and a higher risk of recurrence. Further research with
larger numbers of cases is needed to unequivocally assess the risk factors associated with
diffuse behaviour in the SNEP setting.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/jcm13226638/s1, Annex 1. Histological evaluation form.

Author Contributions: Conceptualization: M.F., L.A., X.G.-C. and M.M. Data curation: M.F. and A.P.
Formal analysis: B.Q. Software: B.Q. Funding acquisition: L.A. and M.M. Investigation: Á.d.A.-P. and
M.À.P. Methodology: B.Q., Á.d.A.-P., M.À.P., L.A., O.C. and M.G. Writing—original draft preparation:
M.F., M.M. and A.P. Writing—review and editing: M.F., M.M., X.G.-C., B.Q., O.C., M.G., Á.d.A.-P.,
M.À.P. and L.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by the Comité de Ética de la
Investigación del Hospital Universitari de Bellvitge (approval Code: PR413/20, approval Date:
24/01/2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The original contributions presented in the study are included in the
article/supplementary material; further inquiries can be directed to the corresponding authors.

Acknowledgments: The authors deeply thank Manel Mañós for his expertise and guidance through-
out this research. We want to particularly acknowledge patients and Biobank HUB-ICO-IDIBELL
(PT20/00171) integrated in the ISCIII Biobanks and Biomodels Platform and Xarxa Banc de Tumors
de Catalunya (XBTC) for their collaboration. We thank CERCA programme/Generalitat de Catalunya
for institutional support.

Conflicts of Interest: Cancer Epidemiology Research Program (M.À.P., L.A., M.M., O.C., B.Q. and
A.d.A.-P.) has received sponsorship for grants from Merck & Co., Roche, GSK, IDT, Hologic, and
Seegene. These companies had no role in the design of the study; in the collection, analyses, or
interpretation of data; in the writing of the manuscript; or in the decision to publish the results. The
other authors have declared no conflicts of interest.

References
1. Slootweg, P.J.; El-Naggar, A.K. World Health Organization 4th edition of head and neck tumor classification: Insight into the

consequential modifications. Virchows Arch. 2018, 472, 311–313. [CrossRef] [PubMed]
2. Bishop, J.A. OSPs and ESPs and ISPs, Oh My! An Update on Sinonasal (Schneiderian) Papillomas. Head Neck Pathol. 2017, 11,

269–277. [CrossRef] [PubMed]
3. Vorasubin, N.; Vira, D.; Suh, J.D.; Bhuta, S.; Wang, M.B. Schneiderian papillomas: Comparative review of exophytic, oncocytic,

and inverted types. Am. J. Rhinol. Allergy 2013, 27, 287–292. [CrossRef] [PubMed]
4. Buchwald, C.; Franzmann, M.B.; Jacobsen, G.K.; Lindeberg, H. Human papillomavirus (HPV) in sinonasal papillomas: A study

of 78 cases using in situ hybridization and polymerase chain reaction. Laryngoscope 1995, 105, 66–71. [CrossRef]
5. Beigh, A.; Rashi, R.; Junaid, S.; Khuroo, M.S.; Farook, S. Human Papilloma Virus (HPV) in Sinonasal Papillomas and Squamous

Cell Carcinomas: A PCR-based Study of 60 cases. Gulf J. Oncol. 2018, 1, 37–42.
6. Hyams, V.J. Papillomas of the nasal cavity and paranasal sinuses. A clinicopathological study of 315 cases. Ann. Otol. Rhinol.

Laryngol. 1971, 80, 192–206. [CrossRef]
7. Kim, S.J.; Byun, S.W.; Lee, S.S. Various tumors in the nasal vestibule. Int. J. Clin. Exp. Pathol. 2013, 6, 2713–2718.

https://www.mdpi.com/article/10.3390/jcm13226638/s1
https://doi.org/10.1007/s00428-018-2320-6
https://www.ncbi.nlm.nih.gov/pubmed/29450648
https://doi.org/10.1007/s12105-017-0799-9
https://www.ncbi.nlm.nih.gov/pubmed/28321771
https://doi.org/10.2500/ajra.2013.27.3904
https://www.ncbi.nlm.nih.gov/pubmed/23883810
https://doi.org/10.1288/00005537-199501000-00015
https://doi.org/10.1177/000348947108000205


J. Clin. Med. 2024, 13, 6638 10 of 11

8. Glâtre, R.; De Kermadec, H.; Alsamad, I.A.; Badoual, C.; Gauthier, A.; Brugel, L.; Parra, C.; Coste, A.; Prulière-Escabasse, V.;
Bequignon, E. Exophytic sinonasal papillomas and nasal florid papillomatosis: A retrospective study. Head Neck 2018, 40, 740–746.
[CrossRef]

9. Kumagai, M.; Endo, S.; Matsunaga, E.; Kida, A.; Sakata, H.; Yamamoto, M. Squamous papillomatosis of the bilateral nasal cavities.
Tohoku J. Exp. Med. 2005, 206, 267–270. [CrossRef]

10. Bayne, K.; Joseph, D.O. A rare case and location of HPV 16 positive bilateral exophytic papilloma. Otolaryngol. Case Rep. 2019,
13, 100134. [CrossRef]

11. Norris, H.J. Papillary lesions of the nasal cavity and paranasal sinuses. I. Exophytic (squamous) papillomas. A study of 28 cases.
Laryngoscope 1962, 72, 1784–1797. [CrossRef] [PubMed]

12. Terada, T. Malignant transformation of exophytic Schneiderian papilloma of the nasal cavity. Pathol. Int. 2012, 62, 199–203.
[CrossRef] [PubMed]

13. Buchwald, C.; Lindeberg, H.; Pedersen, B.L.; Franzmann, M.B. Human papilloma virus and p53 expression in carcinomas
associated with sinonasal papillomas: A Danish Epidemiological study 1980–1998. Laryngoscope 2001, 111, 1104–1110. [CrossRef]

14. Cardesa, A.; Alos, L.; Nadal, A. (Eds.) Pathology of the Head and Neck; Springer: Berlin/Heidelberg, Germany, 2016. [CrossRef]
15. Chatelet, F.; Vinciguerra, A.; Marc, M.; Herman, P.; Verillaud, B. Intralesional cidofovir injections for the treatment of multifocal

exophytic sinonasal papilloma. Int. Forum Allergy Rhinol. 2024. Epub ahead of print. [CrossRef] [PubMed]
16. Zeitels, S.M.; Barbu, A.M.; Landau-Zemer, T.; Lopez-Guerra, G.; Burns, J.A.; Fiedman, A.D.; Freeman, M.W.; Halvorsen, Y.D.;

Hillman, R.E. Local injection of bevacizumab (Avastin) and angiolytic KTP laser treatment of recurrent respiratory papillomatosis
of the vocal folds: A prospective study. Ann. Otol. Rhinol. Laryngol. 2011, 120, 627–634. [CrossRef]

17. Best, S.R.; Friedman, A.D.; Landau-Zemer, T.; Barbu, A.M.; Burns, J.A.; Freeman, M.W.; Halvorsen, Y.D.; Hillman, R.E.; Zeitels,
S.M. Safety and dosing of bevacizumab (avastin) for the treatment of recurrent respiratory papillomatosis. Ann. Otol. Rhinol
Laryngol. 2012, 121, 587–593. [CrossRef]

18. Chen, S., IV; Karnezis, T.; Davidson, T.M. Safety of intranasal Bevacizumab (Avastin) treatment in patients with hereditary
hemorrhagic telangiectasia-associated epistaxis. Laryngoscope 2011, 121, 644–646. [CrossRef]

19. Fulla, M.; Szafarowski, T.; Frias-Gomez, J.; Quiros, B.; Clavero, O.; Gomà, M.; Pavon, M.A.; Jurek-Matusiak, O.; Lares, H.R.;
Mañós, M.; et al. Human Papillomavirus and Factors Associated with Recurrence in Sinonasal Inverted Papillomas from Poland
and Spain. Head Neck Pathol. 2020, 14, 758–767, Erratum in Head Neck Pathol. 2020, 14, 768–770. [CrossRef]

20. Vor der Holte, A.P.; Fangk, I.; Glombitza, S.; Wilkens, L.; Welkoborsky, H.J. Identification of Rare and Common HPV Genotypes
in Sinonasal Papillomas. Head Neck Pathol. 2020, 14, 936–943. [CrossRef]

21. Mohajeri, S.; Lai, C.; Purgina, B.; Almutairi, D.; Baghai, T.; Dimitroulakos, J.; Kilty, S. Human papillomavirus: An unlikely
etiologic factor in sinonasal inverted papilloma. Laryngoscope 2018, 128, 2443–2447. [CrossRef]

22. Justice, J.M.; Davis, K.M.; Saenz, D.A.; Lanza, D.C. Evidence that human papillomavirus causes inverted papilloma is sparse. Int.
Forum Allergy Rhinol. 2014, 4, 995–1001. [CrossRef] [PubMed]

23. Lawson, W.; Schlecht, N.F.; Brandwein-Gensler, M. The role of the human papillomavirus in the pathogenesis of Schneiderian
inverted papillomas: An analytic overview of the evidence. Head Neck Pathol. 2008, 2, 49–59. [CrossRef] [PubMed]

24. Syrjänen, K.; Syrjänen, S. Detection of human papillomavirus in sinonasal papillomas: Systematic review and meta-analysis.
Laryngoscope 2013, 123, 181–192. [CrossRef]

25. Franzmann, M.B.; Buchwald, C.; Jacobsen, G.K.; Lindeberg, H. Expression of p53 in normal nasal mucosa and in sinonasal
papillomas with and without associated carcinoma and the relation to human papillomavirus (HPV). Cancer Lett. 1998, 128,
161–164. [CrossRef]

26. Castellsagué, X.; Alemany, L.; Quer, M.; Halec, G.; Quirós, B.; Tous, S.; Clavero, O.; Alòs, L.; Biegner, T.; Szafarowski, T.; et al.
HPV Involvement in Head and Neck Cancers: Comprehensive Assessment of Biomarkers in 3680 Patients. J. Natl. Cancer Inst.
2016, 108, djv403. [CrossRef]

27. de Sanjose, S.; Quint, W.G.; Alemany, L.; Geraets, D.T.; Klaustermeier, J.E.; Lloveras, B.; Tous, S.; Felix, A.; Bravo, L.E.; Shin, H.R.;
et al. Human papillomavirus genotype attribution in invasive cervical cancer: A retrospective cross-sectional worldwide study.
Lancet Oncol. 2010, 11, 1048–1056. [CrossRef]

28. Capaccio, P.; Ottaviani, F.; Cuccarini, V.; Corbellino, M.; Parravicini, C.; Menzo, S.; Schindler, A.; Pignataro, L. Surgery and topic
cidofovir for nasal squamous papillomatosis in HIV+ patient. Eur. Arch. Otorhinolaryngol. 2009, 266, 937–939. [CrossRef]

29. Maithani, T.; Dey, D.; Pandey, A.; Chawla, N. Bilateral fungiform papilloma with synchronous verrucous carcinoma of the nasal
septum: A rare presentation and a literature review. J. Laryngol. Otol. 2012, 126, 424–427. [CrossRef]

30. Perez-Ordoñez, B. Hamartomas, papillomas and adenocarcinomas of the sinonasal tract and nasopharynx. J. Clin. Pathol. 2009,
62, 1085–1095. [CrossRef]

31. Donne, A.J.; Hampson, L.; Homer, J.J.; Hampson, I.N. The role of HPV type in Recurrent Respiratory Papillomatosis. Int. J. Pediatr.
Otorhinolaryngol. 2010, 74, 7–14. [CrossRef]

32. Li, J.; Zhang, T.Y.; Tan, L.T.; Wang, S.Y.; Chen, Y.Y.; Tian, J.Y.; Da, W.Y.; He, P.; Zhao, Y.M. Expression of human papillomavirus
and prognosis of juvenile laryngeal papilloma. Int. J. Clin. Exp. Med. 2015, 8, 15521–15527. [PubMed]

33. Nogueira, R.L.; Küpper, D.S.; do Bonfim, C.M.; Aragon, D.C.; Damico, T.A.; Miura, C.S.; Passos, I.M.; Nogueira, M.L.; Rahal, P.;
Valera, F.C. HPV genotype is a prognosticator for recurrence of respiratory papillomatosis in children. Clin. Otolaryngol. 2021, 46,
181–188. [CrossRef] [PubMed]

https://doi.org/10.1002/hed.25042
https://doi.org/10.1620/tjem.206.267
https://doi.org/10.1016/j.xocr.2019.100134
https://doi.org/10.1288/00005537-196212000-00009
https://www.ncbi.nlm.nih.gov/pubmed/13938967
https://doi.org/10.1111/j.1440-1827.2012.02795.x
https://www.ncbi.nlm.nih.gov/pubmed/22360508
https://doi.org/10.1097/00005537-200106000-00032
https://doi.org/10.1007/978-3-662-49672-5_2
https://doi.org/10.1002/alr.23399
https://www.ncbi.nlm.nih.gov/pubmed/38934682
https://doi.org/10.1177/000348941112001001
https://doi.org/10.1177/000348941212100905
https://doi.org/10.1002/lary.21345
https://doi.org/10.1007/s12105-019-01125-y
https://doi.org/10.1007/s12105-020-01148-w
https://doi.org/10.1002/lary.27207
https://doi.org/10.1002/alr.21358
https://www.ncbi.nlm.nih.gov/pubmed/25331985
https://doi.org/10.1007/s12105-008-0048-3
https://www.ncbi.nlm.nih.gov/pubmed/20614323
https://doi.org/10.1002/lary.23688
https://doi.org/10.1016/S0304-3835(98)00058-5
https://doi.org/10.1093/jnci/djv403
https://doi.org/10.1016/S1470-2045(10)70230-8
https://doi.org/10.1007/s00405-008-0769-7
https://doi.org/10.1017/S0022215111003203
https://doi.org/10.1136/jcp.2007.053702
https://doi.org/10.1016/j.ijporl.2009.09.004
https://www.ncbi.nlm.nih.gov/pubmed/26629043
https://doi.org/10.1111/coa.13640
https://www.ncbi.nlm.nih.gov/pubmed/32869523


J. Clin. Med. 2024, 13, 6638 11 of 11

34. Buchinsky, F.J.; Valentino, W.L.; Ruszkay, N.; Powell, E.; Derkay, C.S.; Seedat, R.Y.; Uloza, V.; Dikkers, F.G.; Tunkel, D.E.; Choi, S.S.;
et al. Age at diagnosis, but not HPV type, is strongly associated with clinical course in recurrent respiratory papillomatosis. PLoS
ONE 2019, 14, e0216697. [CrossRef] [PubMed]

35. Figueiredo, M.C.; Justino, M.C.; Delmonico, L.; Silvestre, R.T.; de Castro, T.L.; Dos Santos Moreira, A.; Macedo, J.M.B.; da
Costa Carvalho, M.D.G.; Scherrer, L.; de Medeiros Lima, D.J.M.; et al. Prevalence and clinical implications of low-risk human
papillomavirus among patients with recurrent respiratory papillomatosis in Rio de Janeiro, Brazil. Auris Nasus Larynx 2019, 46,
570–575. [CrossRef] [PubMed]

36. Deng, Z.; Ikegami, T.; Kiyuna, A.; Zhang, C.; Zhang, T.; Matayoshi, S.; Uehara, T.; Maeda, H.; Suzuki, M.; Ganaha, A. Methylation
of CpG sites in the upstream regulatory region, physical status and mRNA expression of HPV-6 in adult-onset laryngeal papilloma.
Oncotarget 2017, 8, 85368–85377. [CrossRef]

37. Yamada, S.; Itoh, T.; Ikegami, T.; Imai, A.; Mochizuki, D.; Nakanishi, H.; Ishikawa, R.; Kita, J.; Nakamura, Y.; Takizawa, Y.; et al.
Association between human papillomavirus particle production and the severity of recurrent respiratory papillomatosis. Sci. Rep.
2023, 13, 5514. [CrossRef]

38. Ikegami, T.; Hirakawa, H.; Tsukahara, N.; Murakami, A.; Kise, N.; Kiyuna, A.; Kosugi, T.; Agena, S.; Kinjyo, H.; Hasegawa, N.;
et al. Coordinated Expression of HPV-6 Genes with Predominant E4 and E5 Expression in Laryngeal Papilloma. Microorganisms
2021, 9, 520. [CrossRef]

39. Hu, Z.; Liu, L.; Zhang, W.; Liu, H.; Li, J.; Jiang, L.; Zeng, K. Dynamics of HPV viral loads reflect the treatment effect of
photodynamic therapy in genital warts. Photodiagn. Photodyn Ther. 2018, 21, 86–90. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1371/journal.pone.0216697
https://www.ncbi.nlm.nih.gov/pubmed/31194767
https://doi.org/10.1016/j.anl.2018.11.014
https://www.ncbi.nlm.nih.gov/pubmed/30581074
https://doi.org/10.18632/oncotarget.19898
https://doi.org/10.1038/s41598-023-32486-8
https://doi.org/10.3390/microorganisms9030520
https://doi.org/10.1016/j.pdpdt.2017.11.005

	Introduction 
	Materials and Methods 
	Study Design 
	Formalin-Fixed, Paraffin-Embedded (FFPE) Blocks Processing and Histopathological Evaluation 
	Samples Further Processing and HPV Genotyping 
	HPV-DNA Detection, Genotyping, and Viral Load Determination 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

