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A B S T R A C T   

Introduction: Inverted papillomas (IP) are benign epithelial tumors with a tendency to be locally invasive and 
with disposition to recur. The aim of our study is to present the results of IP treatment, considering pathological, 
immunohistochemical and molecular features of recurrence. 
Material and methods: From 1978 to 2020, 186 sinonasal IPs surgeries corresponding to 152 patients were treated 
in our center. We performed a pathology evaluation of all the recurrent cases reviewing the histological diag
nosis, the presence of mixed component other than IP, the koilocytic changes, the p16 over expression and HPV- 
DNA detection. 
Results: Overall recurrence rate was 19 % (35/186). The 35 IP recurrences correspond to 22 patients, 9 of whom 
presented a single recurrence (single recurrence group) while 13 of them presented more than one recurrence 
(multi-recurrent group). Immunohistochemical analysis showed a higher percentage of p16 overexpression (54 
% vs 33 % p = 0.415) and HPV-DNA presence (23 % vs 0 % p = 0.240) in the multi-recurrent group compared 
with single recurrence group. In addition, the revision showed more IP with exophytic papilloma focus (38 vs 22 
% p = 0.648) and a higher proportion of IP with koilocytotic changes (61 % vs 22 % p = 0.099) in the multi
recurrent group. There is no significant difference between groups in our results. 
Conclusion: The analysis of our patients may differentiate between two groups with recurrent papillomas. A single 
recurrence group where the cause of recurrence is probably an anatomical problem related to an incomplete 
resection, and a second pattern, the multi-recurrence group, where HPV infection may be the main cause of 
recurrence.   

1. Introduction 

Inverted papillomas are benign epithelial tumors with an incidence 
of 0.5 to 1.5 cases per 100,000 inhabitants per year [1,2]. The latest 
edition of the WHO classification of head and neck tumors confirmed the 
existence of the three previously described types of sinonasal papil
lomas, the inverted papilloma (IP), the exophytic papilloma (EP) and the 
oncocytic papilloma (OP), removing the eponym of Schneiderian for the 
IP [3]. IP and OP originate mostly from the lateral wall of the nasal fossa 

while EP originates more frequently from the anterior areas of the nasal 
septum. IPs are the most frequent, representing approximately 60 % of 
all papillomas. They are more frequent in males (3:1) and are usually 
diagnosed between the 5th and 6th decade of life. >95 % of cases are 
unilateral and have their origin preferentially in the ethmoid and/or 
lateral wall of the nasal fossa [4,5]. Their etiology is unknown, although 
for years the possible relationship with human papillomavirus (HPV) 
has been suggested in their pathogenesis. It is not clear whether the 
presence of HPV is a colonization or is actually an etiologic factor 
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present in both recurrences and possible malignant transformations [6]. 
The current treatment for most IP is the endoscopic endonasal approach 
(EEA) with a recurrence rate according to the largest series ranging from 
6 % to 25% [7–9]. The aim of our study was to present the results after 
treatment of IPs, considering pathological, immunohistochemical and 
molecular features of recurrence. 

2. Material and methods 

From 1978 to 2020, 186 sinonasal IPs surgeries corresponding to 152 
patients were treated in our center. One patient had a bilateral IP (0.7 
%). Seventy-seven percent of the patients (117/152) were male and 23 
% (35/152) were female. The mean age of the patients at the time of 
diagnosis was 59 years, with a range between 16 and 84 years. Most 
patients (105/152) had no toxic habits. Seventy-three percent of cases 
were primary lesions (135/186) and 27 % were lesions previously 
treated (51/186) in other institutions. According to Krouse classification 
system [10], 26 lesions were classified as T1 (14%), 65 as T2 (35%), 89 
as T3 (48%) and 6 lesions as T4 (3%). 

Between 1978 and 89 most patients were treated with an external 
approach, while in the early 1990s EEA became the technique of choice 
for the vast majority of IPs treated in our center. Since 2005, in cases of 
involvement of the anterior or inferior wall of the maxillary sinus, in 
order to avoid a gingivolabial approach, we performed a medial max
illectomy preserving the inferior turbinate [11]. In cases where the 
lesion was massively affecting the mucosa of the anterior or lateral wall 
of the frontal sinus, especially if these were hyperpneumatized, EEA was 
complemented with an external approach. 

Histologic slides of all the recurrent cases were reviewed by two 
pathologists. Immunohistochemical analysis of p16 expression was 
evaluated in all cases using a mouse monoclonal anti-p16INK4a anti
body (clone JC2, Genova). The stain was labeled as positive when 
immunoexpression was present - either in the nucleus or cytoplasm - in 
≥50 % of tumor cells. All samples were further tested for HPV DNA 
detection and genotyping using a Genomic PCR. The Chi-square or 
Fisher’s exact test was used as needed to analyze local recurrences. The 
minimum follow-up time for patients was 2 years. 

2.1. Ethics statement 

The Institutional Review Board of Santa Creu i Sant Pau Hospital 
approved all protocols and procedures used. Data are available upon 
reasonable request. 

3. Results 

3.1. Total population 

Sixty-seven percent (124/186) of the lesions originated in the 
ethmoid and/or lateral wall, 27 % in the maxillary sinus (51/186), 3 % 
(5/186) in the sphenoid sinus and in the remaining 3 % (6/186) another 
location was evident or the origin could not be clearly ascertained (one 
case in the inferior turbinate, two cases in the nasal septum, one case in 
the frontal sinus and two cases of probable multifocal origin). 

An external approach was performed in 14 % of the lesions (21 
lateral rhinotomies, 2 gingivolabial approaches and 4 craniofacial ap
proaches). All patients who underwent lateral rhinotomy and gingivo
labial approach were diagnosed and treated between 1987 and 1997. An 
EEA was performed in 159 lesions (86 %), 11 of which were associated 
with a gingivolabial approach. In the only case of IP originating in the 
frontal sinus, a Draf III frontal approach was performed. In 19 papil
lomas involving the maxillary sinus, the EEA included a resection and 
repositioning of the inferior turbinate technique. 

3.2. Recurrences 

Overall recurrence rate was 19 % (35/186), 13 % (17/135) in pri
mary lesions and 35 % (18/51) in lesions previously treated in other 
centers. The percentage of recurrences according to Krouse classification 
was 7 % in T1 (2/26), 17 % in T2 (11/65), 20 % in T3 (18/89) and 66 % 
in T4 (4/6) (p = 0.018). 

Three percent of the IPs were associated with carcinoma (6/186). 
Carcinomas diagnosed in the 80s and 90s were classified as infiltrating 
squamous cell carcinomas (1 synchronous lesion and 2 metachronous 
lesions). Those diagnosed after 2000 were described as carcinomas in 
situ, all of them observed simultaneously with the IP (synchronous). 

Seventy-one percent of the recurrences (25/35) were located in the 
ethmoid and/or lateral wall, 23 % in the maxillary sinus (8/35) and 6 % 
in the sphenoid sinus (2/35). Table 1 shows the distribution of the 
number of recurrences according to its location and period of treatment. 

The 35 IP recurrences correspond to 22 patients, 9 of whom pre
sented a single recurrence (single recurrence group) while 13 of them 
presented more than one recurrence (multi-recurrent group). Table 2 
shows the location of the first recurrence according to each group. In the 
multiple recurrence group, the initial tumors were in stage T3 in 6 out of 
13 cases (46 %) and in stage T2 in another 6 out of 13 cases (46 %), with 
one case in stage T4. 

Even though it was not statistically significant, immunohistochem
ical analysis (Table 3) showed a higher percentage of p16 over
expression (54 % vs 33 %) and HPV-DNA presence (23 % vs 0 %) in the 
multi-recurrent group compared to the single recurrent group. In addi
tion, the revision showed more IPs with exophytic papilloma focus (38 
% vs 22 %) and a higher proportion of IPs with koilocytotic changes (61 
% vs 22 %) in the multi-recurrent group. Fig. 1. There is no significant 
difference between groups in our results. 

4. Discussion 

Currently, the EEA can successfully treat the vast majority of sino
nasal IPs. In 2019 Peng et al. [12] published an extensive meta-analysis 
with >4000 patients showing a 13 % recurrence rate in the group of 
patients treated endoscopically versus 17 % in the group treated with 
external surgery. Bugter et al. [13] in a review of >1400 patients from 
contemporary series published recurrence rates of 11 % for endoscopic 
approaches, 18 % for external approaches and 12 % for combined ap
proaches. Our results in patients treated with endoscopic surgery are 
consistent with the literature showing similar recurrence rate (17 %). On 
the opposite, our results show higher recurrence rate in external ap
proaches. As described in a previous publication, most of our re
currences occurred in the 1970s and 1980s, when these lesions were 
diagnosed at more advanced stages than at present and were mostly 
treated with external approaches [14]. 

Recurrences are associated with several factors such as the presence 
of previous surgery, the location of the lesion, incomplete resection of 
the tumor or association with HPV. Probably the most important factor 
remains the incomplete resection of the tumor rather than the idiosyn
crasy of the tumor itself. The presence of residual disease is related to the 
existence of a previous surgery where the presence of edema or polypoid 
lesions can be underestimated. In our study, the recurrence rate was 
clearly higher in the group of previously treated lesions compared to 
initial surgeries (35 % vs. 13 %). These differences are widely reported 
in the literature [12,15]. 

Table 1 
Recurrences according to treatment period.   

1978–1999 2000–2020 

Ethmoid, sphenoid and lateral wall 15 (93 %) 12 (63 %) 
Maxillary sinus 1 (7 %) 7 (37 %) 
Recurrences 16 (100 %) 19 (100 %)  
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The location of the papilloma determines the appearance of a 
possible recurrence. Although EEA is the technique of choice in the 
treatment of IP, there are unfavorable locations such as the anterior and 
inferior wall of the maxillary sinus or the lateral and superior wall of the 
frontal sinus. For this reason, some centers still perform external ap
proaches or combined approaches with the endoscopic technique. As 
shown in Table 1, a change in the location of recurrences is evident with 

the incorporation of EEA. If we consider the year 2000 as a reference 
date in terms of the consolidation of endoscopic surgery in our center, 
we observe that the origin of recurrences decreased in the ethmoidal, 
sphenoidal and lateral wall regions from 93 % to 63 %, and increased in 
the maxillary sinus from 7 % to 37 %. One possible explanation is that in 
the 1980s–90s the gingivolabial approach, a commonly used technique, 
allowed extensive control of all the walls of the maxillary sinus. On the 
contrary, despite the significant advantages of EEA, an exclusively 
endoscopic approach to the maxillary sinus may present difficulties to 
access areas due to poor exposure, such as the anterior and inferior wall, 
particularly the alveolar recess. In order to avoid the use of an external 
approach, various endoscopic medial maxillectomies were described in 
the 1990s [10,16,17]. In our center, since 2005, IPs from the maxillary 
sinus have undergone a modified medial maxillectomy, preserving the 
inferior turbinate when it was not affected [11]. 

In a multivariate analysis, Lee et al. [18] identified frontal sinus in
vasion and the presence of bone involvement as prognostic factors in 
addition to incomplete resection of the lesion. Frontal sinus involvement 
both in its origin and extension is infrequent. In most cases the 
involvement of the frontal sinus has its origin in an invasion from the 
ethmoidal sinus and the bony walls are usually undamaged. In our 
database only one lesion originated in the frontal sinus and no recur
rence had its origin in this location. 

In agreement with other authors, we performed a combined endo
nasal and external approach when the anterior and/or lateral wall of the 
frontal sinus was affected, especially when the diameter between both 
walls was <1 cm; also, in cases with massive involvement of a lateral 
supraorbital cell or in cases with associated carcinoma [19]. 

The concept of radicality in the treatment of inverted papilloma, 
with excision of the tumor and drilling of the underlying bone, has 
changed in recent years [8]. IP is an epithelial tumor that invaginates 

Table 2 
Location of the first recurrence according to single and multi-recurrence groups 
(p = 0,609).   

Single 
recurrence 

Multi 
recurrence 

Total 

Ethmoid, sphenoid and lateral 
wall 

6 (35 %) 11 (65 %) 17 (100 
%) 

Maxillary sinus 3 (60 %) 2 (40 %) 5 (100 %)  

Table 3 
Histological features, p16 overexpression and HPV-DNA detection and geno
typing, according to the recurrence group. *EP: exophytic papilloma.   

Single 
recurrence 

Multi 
recurrence 

Total P- 
value 

Mixed papilloma with an 
EP component 

22 % (2/9) 38 % (5/13) 32 % (7/ 
22)  

0.648 

Koilocytic changes 22 % (2/9) 61 % (8/13) 45 % 
(10/22)  

0.099 

p16 positivity 33 % (3/9) 54 % (7/13) 45 % 
(10/22)  

0.415 

HPV-DNA positivity 0 % (0/9) 23 % (3/13) 14 % (3/ 
22)  

0.240  

Fig. 1. A: Prominent downward endophytic growth of a conventional IP (H&E 20×). B: Exophytic component (fine arrow) in a multirecurrent IP (thick arrow) (H&E 
20×). C: Severe koilocytic changes in a multirecurrent IP (H&E 100×). D: p16 overexpression in a conventional IP (IHQ 20×). 
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into the underlying stroma, preserving the basement membrane, and 
therefore does not invade cartilage or bone. In our experience, in the 
vast majority of cases, the papilloma has a unifocal origin and it is 
possible to identify the tumor’s pedicle. We usually perform a wide 
excision of the underlying mucosa by subperiosteal dissection and if this 
is easily dissected, we do not perform bone drilling. In the case of finding 
anfractuosities in the bone, we drill the bone and leave it flat in order to 
be able to safely remove the mucosa. 

Regarding HPV infection, the current knowledge does not support 
the hypothesis that the presence of HPV infection alone is sufficient for 
the development of an IP. The association between EP and low-grade 
HPV (6 and 11) has been demonstrated. In IP this relationship is con
tradictory and confusing. Some publications present percentages of as
sociation between HPV and IP higher than 50% [20]. On the other hand, 
recent studies show percentages below 10 %. Fulla M et al. found only 5 
% of cases with HPV-DNA positive in 79 previously untreated IPs, and 
along the same lines Huan Wang et al. found only 6 % of patients with 
positive HPV-DNA [21–23]. These data suggest that HPV probably does 
not participate in the etiopathogenesis of IP but that the inflammation 
and metaplasia of the mucosa itself predispose to viral infection. In our 
series, a higher rate of p16 protein overexpression, EP foci and koilocytic 
changes was found in patients with multiple recurrences compared to 
patients with a single recurrence. As shown in Table 3, there is a dif
ferential pattern between the two groups that showed no statistical 
difference probably due to small samples. These findings may suggest 
that patients with multiple recurrences are more often associated with 
HPV infection. 

Further support of this hypothesis is the different location affecting 
recurrences in the two groups. Recurrences in the maxillary sinus occur 
more frequently in patients with a single recurrence (67 %). Bearing in 
mind the anatomical peculiarities of the maxillary sinus previously 
mentioned, we can intuit that incomplete resection of the lesion is the 
cause of recurrence. In contrast, 65 % of recurrences in the multi- 
recurrence group are located in the lateral wall and/or ethmoid sinus, 
areas of better access with current approaches, suggesting a possible 
viral infection as a cause of recurrence. 

The association between IP and malignant lesions is also contro
versial. Most studies suggest a rate of malignant transformation between 
5 and 10 % of cases, almost always associated with squamous cell car
cinoma. Re et al. [24] in a review of >3000 patients found an 8 % as
sociation between IP and squamous carcinoma. It is now suggested that 
this association is synchronous, i.e. they occur in the same lesion, rather 
than metachronous, where the malignant lesion develops in the resected 
area where the papilloma was previously present. In a meta-analysis 
published by Mirza et al. [25] in which they studied >3000 patients 
with IP, they found an association with a synchronic carcinoma in 7 % of 
cases and with a mechatronic carcinoma in 3.6 % of cases. 

In our series, the percentage of association between carcinoma and 
IP has been progressively decreasing. In the last 20 years this association 
is 2 %, all of them being synchronous lesions with an pathological 
diagnosis of carcinoma in situ. 

The higher proportion of infiltrating squamous cell carcinoma in 
patients diagnosed during the 80s and 90s is most likely due to over- 
estimation of local component with expansive growth pattern. In 
agreement with our study, Viitasalo et al. [26] found only 0.7 % of 
papillomas associated with carcinoma. The future of this association will 
probably be clarified with the incorporation and analysis of new bio
logical markers. 

One of the limitations was the retrospective nature of the study and 
the fact that we only evaluated the immunohistochemical features in the 
recurrent cases, so the population studied was limited. Probably, 
comparing our results with a non-recurrent group is needed to confirm 
our findings. 

5. Conclusion 

The analysis of our patients may differentiate between two groups 
with recurrent papillomas. A single recurrence group where the cause of 
recurrence is probably an anatomical problem related to an incomplete 
resection, and a second pattern, the multi-recurrence group, where HPV 
infection may be the main cause of recurrence. 
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