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INTRODUCTION
In 1991 the World Health Organisation has classified three dif-
ferent histopathological types of sinonasal papillomas: exo-
phytic or fungiform papilloma, columnar cell papilloma and
inverted papilloma (IP) (1). IP is the most common type and
accounts for approximately 70% of all sinonasal papillomas and
from 0.5% to 4% of all neoplasms of the sinonasal tract (2).
They are characterized by a high recurrence rate, a tendency
for malignant transformation and multicentric involvement.
Recurrence rates up to 50% are reported, with almost all
tumours recurring at the site of the previous surgery (2-6).
Malignant transformation occurs in about 11% of cases with IP
(3). IP occur mostly in the fifth and sixth decades with a male to
female distribution of 5:1 (2,6). Although the etiology of IP is
still unknown, it has been demonstrated by molecular-biologi-
cal analysis that human papilloma virus is involved in IP for-
mation being detected in up to 86% of these tumours. In par-
ticular, viral subtypes 6, 11, 16 and 18 were most frequently
found (7).
The invasive capacity to surrounding structures and the
propensity to be associated with squamous cell carcinoma,
make the treatment of IP particularly challenging for the sur-

geon. The accepted treatment of choice is complete wide local
resection, but controversy surrounds the surgical approach that
should be used. Traditionally, lateral rhinotomy or midfacial
degloving with en bloc tumour resection in combination with
medial maxillectomy were used and are still standard
approaches (6,8-11). However, there is currently a growing body
of evidence to support endonasal endoscopic and/or micro-
scopic surgery in the resection of these tumours showing com-
parable rates of recurrence to an external approach (5,12-17).
When properly indicated and planned, endonasal procedures
can favourably compete with traditional external techniques in
the surgical treatment of IP. Nevertheless, long-term results
are needed to establish the efficacy of a surgical approach in a
disease presenting late recurrences. 
This study presents a series of 87 patients with IP treated by
endonasal and/or osteoplastic approaches at one institution.
Based on tumour characteristics and long-term follow-up
results it proposes indications for each of these techniques.   

MATERIAL AND METHODS
Clinical Data

The charts and histology reports of all patients with IP treated
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between 1989 and 2004 at the Department of
Otorhinolaryngology, Klinikum Fulda gAG, Teaching Hospital
of the Philipps-University Marburg were retrospectively
reviewed. The demographics, clinical symptoms, sinus involve-
ment, surgical procedure performed and disease recurrence
were recorded for each patient. The extent of sinus involve-
ment was assessed from radiological findings based on com-
puted tomography (CT) and magnetic resonance imaging
(MRI) and the findings at surgery. Tumours were classified
according to the Krouse staging system for IP (18).
Follow-up was carried out on an ambulant basis for at least 5
years.  Mean follow-up was 73.9 months (range: 12 to 175
months). In the first year, the patients were seen at 3, 6 and 12
months, and subsequently yearly. They were examined with
nasal endoscopy and yearly MRI scans. Biopsies were taken
from any area suspicious for recurrent IP.

Surgical Technique

All surgical procedures were performed under general anaes-
thesia. Vasoconstriction was achieved by placing cotton swaps
soaked in naphazolinhydrochlorid in the nasal cavity for 10
minutes followed by subsequent injection of lidocain with
1:200.000 adrenaline at the agar nasi and the uncinate process.
In any case the microscope as well as endoscopes were used.
The kind of the operation varied in relation to the site of origin
and the extent of the lesion. Basically we used a) a completely
endonasal resection, b) a combined approach, i.e. endonasal
procedure complemented with an osteoplastic frontal (OFS) or
maxillary sinus (OMS) technique as described by Weber (19)

and Feldmann (20) or c) an exclusively osteoplastic approach. In
general, whenever the lesion exceeded laterally of an imagi-
nary line drawn through the lamina papyracea or originated far
laterally in the maxillary sinus at least a combined approach
was used. All medially localized tumours were resected via an
endonasal procedure, which included the medial maxillectomy
or enlarged maxillary sinus technique indicated as endonasal
Denker operation (21). IP that originated from the posterolater-
al, anterior or inferior wall of the maxillary sinus were man-
aged by an osteoplastic maxillary sinus operation (OMS).
Whenever possible the nasolacrimal duct should be kept
intact. IP surrounding the lacrimal pathway may demand to
sacrifice it just below the lacrimal sac that then should be
opened in the way of an endonasal dacryocystorhinostomy. All
procedures were performed under endoscopic and/or micro-
scopic view. If feasible lesions were removed “en bloc”, but in

large tumours the nasal portion of the mass was first debulked
to subsequently focus on the most critical lateral areas, where
dissection was always carried out in the subperiosteal plane.
Then drilling of the disease underlying bone was accomplished
and frozen sections from surgical bed margins were taken to
ensure surgical radicality and complete tumour removal.
Exposured dura was covered with artificial fascia lata
(Tutoplast®).

RESULTS
Clinical Data

A total of 87 patients with IP were treated surgically during the
evaluation period. Of these were 29 female and 58 male
patients (male to female ratio of 2:1). The mean age at diagno-
sis was 53.8 years (range, 15 to 83 years). Beyond it, there were
10 additional patients who showed squamous cell carcinoma
associated with IP. These cases were excluded from further
evaluation. 
The most frequently reported symptoms were nasal obstruc-
tion (70.1%), headache (24.1%), hyposmia and rhinorrhea
(19.5% each) and chronic sinusitis (17.3%). Twenty patients
(23%) were asymptomatic. 
There were 40 right-sided tumours and in 47 patients lesions
were on the left side. Definition of the initial site of the IP was
done by preoperative radiological diagnostics and intraopera-
tive appearence. As summarized in Table 1, in 58 (66.7%)
patients the IP originated from the lateral wall of the nasal cav-
ity and involved the anterior ethmoid in 56 (64.4%), the poste-
rior ethmoid in 37 (42.5%) and the maxillary sinus in 45
(51.7%) cases. The posterolateral, anterior or inferior wall of
the maxillary sinus was infiltrated in 21 (24.1%) cases. Frontal
and sphenoid sinuses were only rarely involved as well as the
orbit. No patient presented with a bilateral lesion. Bony ero-
sion of the medial wall of the maxillary sinus and the skull
base was found in 15 cases (17.2%). 

Table 2. Tumour stage according to the Krouse (18) classification itemised on the surgical approach used.
Tumor stage N° of cases (%) N° of cases (%)

Endonasal surgery External approaches
T1 11 (12.6) 11 (12.7) -
T2 37 (42.5) 37 (42.5) -
T3 37 (42.5) 13 (14.9) 24 (27.6)
T4 2 (2.3) - 2 (2.3)

Table 1. Distribution of paranasal sinus and extrasinus involvement.

Site of involvement N° of cases (%)
Nasal cavity 58 (66.7)
Anterior ethmoid 56 (64.4)
Posterior ethmoid 37 (42.5)
Maxillary sinus 45 (51.7)
Frontal sinus 13 (14.4)
Sphenoid sinus 10 (11.5)

Orbit 2 (2.3)
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According to the classification of Krouse (18) the IP were strati-
fied as follows (Table 2): 11 (12.6%) T1, 37 (42.5%) T2 and T3
each and 2 (2.3%) T4. There were no bilateral tumours. Sixty-
eight (78.2%) patients presented with primary disease.
Nineteen (21.8%) patients had previous surgery elsewhere
before and were referred to our department for revision
surgery. Of these, 12 patients suffered from recurrent lesions,
and in 2 cases there was a history of 5 recurrences. In the pre-
vious surgery outwards 11 IP were removed endonasally, in 6
cases an osteoplastic maxillary sinus operation was carried out
and in 2 cases a combination of both procedures was used. 

Surgical Treatment

The majority of IP (n=61, 70%) were removed via an
endonasal micro-endoscopic procedure. A typical example is
shown in Figure 1. In 20 (23%) patients a combined approach
and in six (6.9%) cases an osteoplastic maxillary sinus opera-
tion was performed (Table 3). All T1 (n=11) and T2 (n=37)
tumours as well as 13 of the T3 lesions were resected exclu-
sively endonasally (Table 2). In primary tumours an endonasal
approach was chosen in 74% of the cases and a combined pro-
cedure in 21%. In revision surgery an endonasal removal was
performed in 58% only and a combined approach in 32% of the
cases. There were no major complications in our series.

Follow-up

During the follow-up period, ranging from 12 to 175 months
(median 74 months) nine recurrences (10.3%) were observed.
Three tumours had been operated via a combined approach
and 6 endonasally. Hence, the recurrence rate for endonasal
surgery was 10% compared to 15% after combined approach.
None of the patients operated via an OMS approach showed
recurrent disease. Of the 6 recurrent lesions that occurred after
endonasal surgery two had been classified as T3, three as T2
and one as T1 tumours before the previous operation. When
referred to us first time, the T1 and T2 tumours were primary
lesions, whereas the T3 tumours already presented as recurrent
diseases. Interestingly, one of the patients with a third recurrent
tumour had a family history of IP involving the mother and

Figure 1. T1-weighted coronal magnetic resonance images enhanced with contrast medium showing IP arising from the right middle meatus. (A)

Preoperative scan. (B) Postoperative appearance three years after resection by performing a Draf’s type IIa drainage. This enlarged frontal sinus open-

ing was necessary because of tumour growth within the frontal recess, which was proven by histology on frozen sections.

A B

Table 3. Surgical approaches performed.

Surgical Approach N° of cases (%)
Endonasal (EN) 61 (70%)
Combined 20 (23%)

EN + OMS 16 (18.4%)
EN + OFS 4 (4.6%)

OMS 6 (7%)
OMS = osteoplastic maxillary sinus approach,
OFS = osteoplastic frontal sinus approach

Table 4. Recurrence rates associated to surgical approaches.
Surgical approach N° recurrences (%) Mean recurrence interval (months)
Endonasal (EN) 6/61 (10%) 28 (3-87)
Combined 3/20 (15%) 102 (26-168)
Osteoplastic 0 0
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three siblings. The mean recurrence interval after endonasal
surgery was 28 months in contrast to 102 months after com-
bined approach. These results are summarized in Table 4.

DISCUSSION
There is no doubt that surgery is the primary treatment of
choice in IP. However, the best surgical approach and the
extent of resection are still somewhat controversial, as is dis-
cussed in the literature (5,8,10,13,15,18). During the last 5 years, sev-
eral series have been published reporting on the endonasal
endoscopic management of IP, and increasingly this has been
accepted as the surgical modality of choice for most IP (5,12-

17,22,23). The present study supports the endonasal surgery of IP
to be a very effective treatment strategy. A total tumour resec-
tion at the site of tumour attachment while preserving the
healthy mucosa and the paranasal bony framework and also
preventing damage to the patient’s cosmetic appearance com-
prises our concept of minimally invasive surgery. Concerning
the IP removal it is as radical as external approaches. As we
have demonstrated the entity of dissection can be modulated
in relation to the extent of disease to include a large spectrum
of lesions, from those limited to the middle meatus to those
involving the maxillary and the frontal sinus. In fact, an
endonasal micro-endoscopic approach allows the dissection of
a medial maxillectomy (24) or an endonasal Denker operation
(21), which entirely exposes the maxillary sinus, and by per-
forming a frontal sinusotomy type III according to Draf (25)

large parts of the frontal sinus can be reached.
The most frequent sites of IP origin are the nasal fossa and the
maxillary sinus whereas its exclusive localization within the
frontal or sphenoid sinus is exceedingly rare (26,27). Likewise,
involvement of the orbit or intracranial invasion of IP are rare
events (28,29). The latter we have not found in our series but
invasion of the anterior skull base at the level of the cribriform
plate or the ethmoid roof was observed in 10 patients with
recurrent diseases. Intraorbital growing was seen in 2 patients
with extensive IP in the ethmoid. However, the tumours dis-
placed the orbital content laterally without transgressing the
periorbit. The presentation of IP is generally unilateral, but
bilateral involvement of the sinonasal tract has been reported in
a percentage of patients ranging from lower than 1% to 9% (6,12).

A

B

C

Figure 2. (A) Preoperative T2-weighted coronal magnetic resonance

image presenting a large IP that originated from the anterior lateral

wall of the right maxillary sinus as well as the ethmoid. (B+C)

Postoperative short tau inversion recovery (STIR) sequences after

tumour resection via a combined approach including an osteoplastic

maxillary sinus approach and a modified Draf’s type III drainage (5

years postoperatively). Modified type III drainage meant complete eth-

moidectomy on the right side and after resection of the frontal sinus

septum complete removal of both frontal sinus floors (but no eth-

moidectomy on the left side). This was necessary to ensure complete

removal of the IP that was infiltrating the very medial part of the

frontal sinus infundibulum growing until the midline.



Endonasal surgery of inverted papilloma 209

The success of papilloma surgery is judged mainly by the
recurrence rate and the treatment morbidity. Incomplete
tumour resection is regarded as the source of recurrent IP
growth. Supportive evidence for this is that recurrent lesions
appear at the primary site within a short follow-up period (8). In
our series we have found an overall recurrence rate of 10.3%
within the mean observation interval of 73.9 months. Related
to the endonasal approach the incidence of recurrent tumours
was 10% compared to 15% after combined approaches. The lat-
ter higher percentage of recurrences may be due to the fact
that all IP operated via external or combined approaches were
of T3 or T4 stages. The recurrence rates of the most recent
reports on endoscopic surgery of IP vary between 0% (13,24) and
27% (5,12,14-17,30,31). Although, preoperative tumour assessment
was comparable and staging was mostly performed according
to the Krouse classification (18) IP dimension varied widely.
Tomenzoli et al. (13) who reported 0% recurrences have treated
mainly T1 and T2 tumours whereas our series included more
T3 and T4 as well as recurrent lesions. In this regard, the
results of the current study are intriguing, demonstrating again
that precisely indicated endonasal surgery outclasses external
approaches.

A criticism of the endonasal approach is the impossibility 
to obtain “en bloc” resection. Certainly, en bloc removal of
these tumours is the ideal choice and it is often achieved in
smaller lesions, but radical extirpation of the disease does not
depend on it as shown by our long-term results. Instead, the
primary purpose is to identify and widely remove the tumour
origin along the subperiosteal plane and drilling the underlying
bone. Therefore, it is acceptable to resect larger tumours seg-
mentally (12,13,15).
In our experience there are two major limitations to the use of
the endonasal micro-endoscopic approach, first is extensive
involvement of the frontal sinus (12,13,15). In our study cohort
the frontal sinus was involved in 13 (14%) patients. Nine (69%)
tumours have been managed endonasally by performing a
Draf’s type II or III frontal sinusotomy (25) because the lesions
were only growing marginally from the ethmoid into the
frontal sinus (Figure 1). None of these patients developed a
recurrent disease. We believe, that an exclusive endonasal
approach is contraindicated if the disease largely involves the
frontal sinus mucosa, especially in hyperpneumatized sinuses,
because it is difficult to remove the diseased mucosa in the
supraorbital region and to drill the underlying bone. The sec-
ond major limition is a tumour origin from the posterolateral,
anterior or inferior wall of the maxillary sinus (22) as shown in
Figure 2. Other limitations that could be managed more prop-
erly by external approaches such as the osteoplastic frontal
operation (19) or the osteoplastic maxillary sinus technique (20)

are extensive intracranial and intraorbital infiltration and recur-
rent lesions associated with massive scar tissue. However, in
any case, patients scheduled for an endonasal procedure
should always be informed during the preoperative counselling

of the possibility to intraoperatively revert to an external
approach.
To choose the best surgical approach, i.e. to assess the
endonasal endoscopic and/or microscopic resectability preop-
erative imaging is inalienable. Patient’s symptoms are more or
less aspecific, and at time of clinical examination it is almost
impossible to distinguish IP from inflammatory polyps, even in
unilateral distribution of nasal polyps. In the assessment of
sinonasal expansile lesions CT scan with contrast medium is
generally considered the examination of choice. However, CT
scanning cannot differentiate between retained secretion and
inflamed mucosa from IP, and therefore is highly aspecific.
According to Ojiri et al. (32) this limitation can be overcome by
using MRI, which, apart from differentiating neoplastic tissue
from inflammatory changes, identifies a convoluted cerebri-
form pattern suggestive for IP on T2 or enhanced T1-weighted
sequences in about 80% of cases. Because the involvement of
IP in the frontal and maxillary sinus may be limited to the
region around the ostium, MRI is especially important for pre-
operative determination of the tumours’ origin. Guided by
radiological findings we used the staging system according to
Krouse (18) for disease classification and definition of the surgi-
cal approach required, although it lacks to map the frontal
sinus involvement precisely.

Recurrent IP is thought to be related to the development of
malignancy (2). Reported rates of associated squamous cell car-
cinoma vary from 2% to 53%, but most studies have stated the
incidence between 5% and 15% (3,6,12). Likewise and because
tumour recurrence can occur even years after primary surgery
it is recommendable to follow the patients prospectively for
the rest of their life. During the first two years we propose
endoscopic controls every 3 months, from the second to the
fifth year every 6 months and thereafter yearly. If there is sus-
picion of tumour recurrence multiple biopsies have to be taken
and a MRI examination should be performed. A ”recurrence”
within the first year should be better estimated as residual
tumour.

The results of this study support the concept that endonasal
endoscopic or micro-endoscopic surgery is no longer an alter-
native but the treatment modality of choice in IP, especially in
cases of T1 to T3 staged tumours. However larger tumours or
lesions located laterally in the frontal or maxillary sinus should
better be removed via a combined external and endonasal
approach. The key to success is locating the origin of the
tumour, defining its extent, completely removing all diseased
tissue including a surrounding rim of normal mucosa and
finally drilling the underlying bone. To achieve this via the
endonasal minimal invasive approach the surgeon needs to be
very experienced which requires a long training. Strict follow-
up of these patients is mandatory because IP that recur may be
harbouring a malignancy.
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