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ABSTRACT
Objective: Sinonasal inverted papilloma (SIP) has a high rate of recurrence and a potential to be transformed into a malignant disease, hence 
surgery is the treatment of choice. In this study, we aimed to identify the preoperative features of patients diagnosed with SIP and discuss 
treatment options, recurrence rates, and postoperative clinical outcomes.  
Methods: Twenty-six patients who were diagnosed with SIP between 2010 and 2014 in a training and research hospital were included in 
the study. Their charts were reviewed retrospectively. The complaints at admission, findings of anterior rhinoscopy, nasal endoscopy, and 
radiological examinations were recorded along with histopathological features. Different surgical treatment modalities and recurrence rates 
were analyzed regarding tumor characteristics and postoperative outcome. 
Results: The average postoperative follow-up was 32.1 ± 20 months. According to Krouse classification, 15 (57.7%) patients were staged as T3, 
eight (30.8%) were T2, and three (11.5%) were T1. Endoscopic sinus surgery was performed in 21 patients. Medial maxillectomy via lateral rhinoto-
my (classical technique) was performed in five patients. Two patients (7.7%) who had endoscopic surgery had a recurrence of SIP; however, the rate 
was not statistically significant when compared with that of patients who underwent the classical technique. Histopathological examination re-
vealed chronic rhinosinusitis with nasal polyposis (19.2%), squamous metaplasia (3.8%), and squamous cell carcinoma (7.7%) concurrent with SIP. 
Conclusion: Endoscopic surgery should be the first choice for the treatment of SIP. It may be combined with classical methods in some 
patients with advanced stage disease, especially when the tumor spreads to areas that are difficult to reach. Following surgical intervention, 
the patients should be followed carefully to identify recurrence or malignant transformation as early as possible.
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Introduction

Sinonasal inverted papilloma (SIP) is a benign tumor originat-
ing from the schneiderian mucosa that is characterized by a 
reverse invagination into the stroma. The incidence of SIP, 
which is more common among males and peaks in the fifth 
decade (1), is 0.2–1.5/100,000. SIP requires close follow-up and 
retreatment when patients have recurrence and potential for 
malignant transformation. Patients generally admitted with 
nasal obstruction, epistaxis or rhinorrhea and may have a uni-
lateral mass or nasal polyp upon physical examination. 

  SIP is treated surgically, and a classical surgical method for 
the treatment of SIP includes medial maxillectomy via midfa-
cial degloving or lateral rhinotomy. These methods have been 
widely used as a gold standard; however, the last two decades 

have seen a growing preference for the endoscopic technique. 
Post-surgical follow-up is of great importance for the early de-
tection of recurrence or malignant transformation. In this ret-
rospective study, we aimed to evaluate and analyze the demo-
graphic characteristics, surgical techniques, histopathological 
findings and recurrence rates of patients with SIP.

Methods

Medical records of patients with inverted papilloma who un-
derwent surgery because of sinonasal disease between the 
years 2010 and 2015 at the Health Sciences University İzmir 
Bozyaka Education Research Hospital ENT Department were 
retrospectively reviewed. As this study was a retrospective 
study, ethics committee approval and informed consent were 
not obtained, and it was conducted in accordance with the 
Helsinki Declaration.
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Twenty-nine patients with SIP were detected at the initial 
evaluation. Three patients who underwent revision surgery and 

were previously operated upon at another center were exclud-
ed from the study. Finally, twenty-six patients who had prima-
ry surgery for SIP were included in the study. The descriptive 
information including patients’ complaints and the results of 
anterior rhinoscopy, nasal endoscopy, and radiological analyses 
(Figures 1 and 2) were recorded. Histopathological examina-
tion was performed on all the surgical specimens. In addition, 
molecular examination was performed in some patients. The 
success rate of surgical techniques was analyzed according to 
stages of Krouse classification system (2). Success criteria was 
accepted as recurrence rate of surgical technique.  

Surgical techniques
In this study, the decision on the type of surgery varied de-
pending on the surgeon’s own experience and skill. There were 
two main surgery options in this study; medial maxillectomy via 
lateral rhinotomy and conservative endoscopic surgery. Medial 
maxillectomy via lateral rhinotomy provides en-bloc resection of 
tumor with at least 1 cm margin of surgical healthy tissue. During 
endoscopic surgery, the aim is to find the origin by reducing the 
mass, followed by drilling with a diamond burr (Figure 3). Sinu-
sotomies and ethmoidectomy are also performed if necessary.

Statistical analysis
Statistical analysis was performed with Fisher’s exact test us-
ing Statistical Package for the Social Sciences, version 15.0 
(IBM Corp., NY, USA).

Results

Twenty-six patients (25 men and one woman) were included 
in the study. The average age of the patients was 54.53 ± 11.23 
(range 21–76) years. The average postoperative follow-up was 
32.1 ± 20 months. The most common complaint was nasal ob-
struction (92.3%), and one patient was admitted with epistax-
is (7.7%). Thirteen (50%) patients had the disease on the right 
side, seven (26.9%) on the left, and six (23.1%) had bilateral 
disease. Twenty of the patients were smokers for 7 to 35 years. 

Preoperative biopsy revealed that 25 patients had SIP and one 
had nasal polyposis. Surgical intervention was performed in ac-
cordance to the disease side mentioned above. According to 
the Krouse classification, 15 (57.7%) patients were staged T3, 
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Main Points: 

•	 Although the diagnosis of otosclerosis is based on a good 
medical history, physical examination, and audiological find-
ings, the diagnosis can be difficult in some patients.

•	 Endoscopic pedicle-oriented surgery has a low complication 
rate and morbidity. It should be the first choice technique, 
but on rare occasions may be combined with classical meth-
ods when the tumor spreads to difficult to reach areas.

•	 Recurrence of sinonasal inverted papilloma can be detect-
ed even years after treatment of the initial disease, and the 
management of SIP absolutely requires long-term follow-up.

Figure 1. Axial computed tomography section
White arrow: Osteitis at the lateral wall of maxillary sinus; black arrow: Tumor 
spread through the nasal cavity

Figure 2. T2 weighted axial magnetic resonance imaging section 
White arrow: Convoluted cerebriform pattern; black arrow: Opacity owing to 
stenosis and inflammation 

Figure 3. Endoscopic view of the operation site after excision 
Black arrow: Burred operation site; White arrow: Right middle turbinate



eight (30.8%) T2, and three (11.5%) T1. Medial maxillectomy 
via lateral rhinotomy was performed in five patients with uni-
lateral disease and endoscopic surgery in 19 (Table 1). During 
endoscopic surgery, the Caldwell-Luc procedure had to be 
combined in two patients. Four patients underwent septoplas-
ty to obtain adequate visibility. 

Overall complication rate in the early postoperative period was 
26.9% (7/26). In the lateral rhinotomy group, transient epipho-
ra on operation side was seen in two patients, paresthesia and 
hypoesthesia of the cheek and upper lip two, and one patient 
had both complaints. In the combined Caldwell-Luc and endo-
scopic surgery group, hypoesthesia at gingival sulcus on oper-
ation side was seen in one patient. In the endoscopic surgery 
group, epistaxis was seen in only one patient. Major compli-
cations like cerebrospinal fluid leakage, meningitis, or anosmia 
were not seen after any surgical intervention. 

The overall recurrence rate was 7.6% (2 of 26 patients). There 
was no recurrence in patients with Krouse stage 1 and 2 (Ta-
ble 1). Among the patients with Krouse stage 3, recurrence 
was not seen in the lateral rhinotomy and the combined Cald-
well-Luc and endoscopic surgery groups. Although recurrence 
was seen in two patients with Krouse stage 3 after endoscopic 
surgery, it was not statistically significant when compared with 
the lateral rhinotomy group (P = .487). 

Histopathological examination revealed inverted invagination of 
schneiderian mucosa in all the patients (Figure 4). Concurrently, 

five (19.2%) patients had bilateral nasal polyposis and chronic 
rhinosinusitis, one (3.8%) had squamous metaplasia, and two 
(7.7%) had concurrent squamous cell carcinoma. Moreover, five 
(19.2%) patients had cellular atypia. Among the 26 patients, only 
10 were tested for HPV positivity Ki-67 and p53 levels by im-
munohistochemistry and in-situ hybridization methods. Among 
these, four had only Ki-67 positivity, four had concurrent Ki-67 
and p53 positivity, and two had only HPV positivity. 

Discussion 

Endoscopic surgery of SIP has been the preferred treatment 
modality for the last 20 years. Endoscopic technique provides 
an excellent vision, good cosmetic outcomes, and reduced 
morbidity. However, the preference for type of surgery show 
variances because more experienced surgeons prefer the clas-
sical technique in open surgery, whereas young surgeons tend 
to perform endoscopic surgery. In this study, the comparison 
of success rates of endoscopic and classical techniques was 
performed with long-term follow-up.

Success criteria of the surgical treatment of SIP is recur-
rence. Busquets J M et al. (3) reported in a meta-analysis in 
2006 that the recurrence rate of the endoscopic method and 
nonendoscopic method was 12% and 20%, respectively, and 
stated that endoscopic resection as a favorable treatment 
option for most cases of SIP. However, in the same year, Peng 
P et al. (4), in their meta-analysis, reported that the recur-
rence rate was 15.5% with lateral rhinotomy and 19.6% with 
the endoscopic method. Furthermore, the recurrence rate 
was 2.1% in a small number of patients who underwent mid-
facial degloving in their own series. In another meta-analy-
sis in 2017, Kim J S et al. (5) mentioned that endoscopic ap-
proach reduced the risk of SIP recurrence by 45% for Krouse 
stage 1 disease; however, an endoscopic approach raised the 
risk of recurrence by 92% in Krouse stage 4 disease. Another 
meta-analyses in 2018 by Goudakos J K et al. (6) stated that 
endoscopic approach is the first choice of surgeons, regard-
less of the stage of the tumor. Finally in 2019, a meta-anal-
ysis which included a total of 96 papers and 4,134 patients 
with SIP stated that external approaches are no longer the 
“gold standard” for surgical management of SIP (7). In this 
study, we confirmed that endoscopic surgery has successful 
outcomes in patients with Krouse stage 1 and 2 disease, and 
there was no statistically significant difference between the 
surgery methods regarding recurrence rate in patients with 
Krouse stage 3 disease.

Classical surgical methods allow en-bloc and extensive resec-
tion of the tumor. Extensive resection in SIP surgery has been 
suggested owing to its potential for malignant transformation 
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Table 1. Applied surgical method, Krouse stages, and recurrence rates

Surgical Approach T1 Recurrence/n T2 Recurrence/n T3 Recurrence/n T4 Recurrence/n Total Recurrence/n

Endoscopic 0/3 0/8 2/8 (25%) - 2/19 (10%)

Endoscopic + CL - 0/2 - 0/2

Lateral rhinotomy - 0/5 - 0/5

Total 0/3 0/8 2/15 (13%) - 2/26 (7%)
CL: Caldwell-Luc

Figure 4. Histopathologic specimen of inverted papilloma (hematox-
ylin-eosin, 40 x)
Papilloma foci lined with squamous and/or respiratory epithelium in the form of 
islands in an inverted pattern with invagination to the underlying stroma.



and high recurrence rates (4). Kim W S et al. (8) proposed that 
endoscopic medial maxillectomy surgery should be performed 
in Krouse stages 1 and 2 and that medial maxillectomy via mid-
facial degloving should be used in stages 3 and 4. Ungari C et 
al. (9) suggested that endoscopic methods should only be used 
in limited tumors (those that are located medially in the sagit-
tal line that cuts the orbital median wall).

It might be wrong to consider the choice of surgical technique or 
Krouse staging solely when assessing risk of recurrence. In endo-
scopic surgery especially, during preoperative surgery planning 
for each patient, the origin of tumor should be determined with 
radiological examination. Preoperative computed tomography 
revealed that osteitis was 95% successful in depicting the or-
igin of the tumor (Figure 1) (10). During the magnetic resonance 
examination, the physician should mark the typical “convoluted 
cerebriform pattern,” which is caused by inflammatory changes 
as well as the parallel line caused by high and low density in T2 
and post contrast T1 series (Figure 2). This typical change may 
indicate the place of tumor origination (11). Endoscopic pedi-
cle-oriented surgery has been proposed as a method to reduce 
morbidity and recurrence (12). To reduce the risk of recurrence, 
diamond burrs are used in the area where tumor origin is sus-
pected. The endoscopic view of the patient, in which we used 
diamond burr after excision of the mass located in front of the 
maxillary line, is shown in Figure 3.

We believe that the endoscopic pedicle-oriented surgery 
should be performed as the first choice technique; however, 
on rare occasions, it should be ensured that the tumor is com-
pletely resurfaced with a combination of classical methods 
such as Caldwell-Luc, or more aggressively, the osteoplastic 
flap technique. Choosing the appropriate surgical technique 
to reach the origin of the tumor will reduce the risk of recur-
rence. Surgeons who prefer endoscopic surgery should be able 
to master advanced techniques such as Draf procedures and 
perform it when necessary. It should be taken into consider-
ation that endoscopic medial maxillectomy is also an option to 
reduce morbidity than classical methods in experienced hands. 

In this study, one of the recurrences was in the frontal recess 
and the other in the lateral wall of the maxilla. Recurrence in 
the frontal recess was detected two months after surgery. 
Recurrence in the lateral wall of the maxilla was detected 24 
months after surgery. It was thought that inadequate surgery 
was performed in the patient with early recurrence. The detec-
tion of recurrence in the late period suggests that long-term 
follow-up of patients should definitely be done. Therefore, the 
endoscopic pedicle-oriented surgery should be the technique 
of choice and may be combined with classical methods, espe-
cially when the tumor spreads to difficult areas to reach, such 
as frontal sinus or lateral wall of the maxilla.

The association between Krouse staging and recurrence has 
been investigated. Lisan Q et al. (13) has shown in their me-
ta-analyses that SIP classified as Krouse stage T3 presented 
a 51% higher likelihood of recurrence than T2 tumors. Tumors 
may be also highly recurrent if they are located at the anterior, 
lateral, and inferior wall of the maxillary sinus, in the frontal re-
cess, or lateral to the frontal sinus (14). In addition, SIP can be 
manifested from more than one site, and multicentric tumors 
carry a higher risk of recurrence.

The association between SIP recurrence and smoking, viral in-
fections, and chronic inflammation has been widely studied. Al-
though nasal polyps and chronic sinusitis are thought to be risk 
factors for recurrence; these pathologies are, in general, thought 
to be more likely associated with SIP and their delayed diagnosis 
(14). Smoking has not been defined to be a risk factor in the eti-
ology of SIP; however, several studies have reported that it may 
be a risk factor in its recurrence (15-19). However, in this study, 
there were 20 patients with a history of cigarette smoking, and 
none of these patients had recurrence. Two patients with recur-
rence in this study had no history of smoking.

SIP associated HPV positivity varies between 0% and 79%, and 
it has been reported that HPV plays a role in the pathogenesis 
of SIP, but has no role in its etiology and recurrence (20). Katori 
H et al. (21) have reported that HPV infection is the first step 
in a complex process, which can be detected early in the ma-
lignant transformation of SIP. Von Buchwald et al. (22) have 
reported that the rate of concurrent carcinoma was 7.1%, and 
the rate of carcinoma detected in postoperative controls was 
3.6%. Similarly, in this study, concurrent squamous cell carci-
noma was observed at in two (7.7%) patients. 

It has been suggested that SIP recurrence is associated with 
increased levels of Ki-67, decreased expression of basal cell 
keratin 14, and high serum concentrations of squamous cell 
carcinoma antigen (23-25). In this study, both the patients 
with recurrent SIP had an increase in Ki-67 levels. Although the 
association of molecular markers such as P53, Ki-67, and HPV 
infection with malignant transformation has been the subject 
of many investigations, their role in etiology has not been fully 
elucidated (26). Ding R et al. (27) stated that the patients in-
fected with HPV types 16, 11/16, 18, and 16/18 were associated 
with an increased risk of malignant SIP.

Overall complication rate in the early postoperative period 
was 26.9% (7/26). Lateral rhinotomy was performed in five of 
these patients. In the lateral rhinotomy group, there were two 
patients with transient epiphora on the side of operation, two 
patients who complained about paresthesia and hypoesthesia 
of the cheek and upper lip, and one patient who had both com-
plaints. In the combined Caldwell-Luc and endoscopic surgery 
group, there was one patient who had hypoesthesia at the gin-
gival sulcus on the operation side. In the endoscopic surgery 
group, epistaxis was seen in only one patient. For the man-
agement of complications, in patients with transient epipho-
ra, topical steroid and saline irrigation of the nasolacrimal duct 
were performed for one month. Paresthesia and hypoesthesia 
of the cheek and upper lip and hypoesthesia of gingival sulcus 
did not resolve on long-term follow-up. The patient who had 
epistaxis in the early period was managed with anterior nasal 
tamponade easily; none of the other patients had any major 
postoperative complications such as cerebrospinal fluid leak-
age, meningitis, or anosmia. 

We must emphasize the limitations of our study. This was a 
retrospective study with a small sample size. In this study, 
there was heterogeneity in the surgical approach methods 
owing to surgeon preferences. The advantages and minimal 
morbidity of endoscopic surgery for SIP have shifted the treat-
ment trend in this direction. SIP management is a long-run-
ning process involving many factors. When evaluating the risk 
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of recurrence in SIP, besides Krouse staging and the preferred 
surgical method, histopathological and immunohistochemical 
examination should also be taken into account. However, pro-
spective, randomized controlled trial with large clinical series 
are needed in the future.  

In conclusion, owing to the high risk of recurrence and the pos-
sibility of transformation into malignancy, the management of 
SIP requires precise pedicle-oriented endoscopic intervention 
and long-term follow-up. Although pedicle-oriented endo-
scopic surgery is adequate for T1, T2, and T3 Krouse stage dis-
ease; when necessary, endoscopic surgical methods combined 
with classical methods may also be performed.
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