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Introduction

Inverted papilloma (IP) is the most
common type (70%) of papilloma,
accounting for 0.5-4% of all
sinonasal tumours.1 IPs commonly
originate from the lateral nasal
wall or middle meatus, are usually
unilateral,2 and can occupy the
adjacent paranasal sinuses.3 They
can be locally aggressive, leading
to bone erosion and skull base
and/or orbit invasion, and charac-
terized by a high recurrence rate
and a tendency for malignant
transformation. Diagnosis is
essentially based on the clinical
manifestations of the tumour and
imaging studies. 

Although it is entirely accepted
that surgery is the primary thera-
peutic modality for IP, the surgical

approach is still under discussion.
A considerable range of operative
techniques have been described.
The extent of the disease and the
site of origin primarily determine
the optimal surgical approach.
Tumour control is achieved
through a complete removal of the
IP. Incomplete removal is the main
reason for recurrences because
recurrent tumours appear almost
exclusively at the primary site.4

Interestingly, there are lesions that
recur despite even the most
aggressive surgery, which means
that optimal therapy has yet to be
determined. In the literature,
recurrence rates of between 0%
and 53% are quoted, and are often
caused by residual diseases left
after inappropriate surgery. Trans -
nasal non-endoscopic excision

results in high rates of recurrence
(40-80%), and lead to wider exci-
sions using lateral rhinotomy. The
midfacial degloving and sublabial
approaches were developed to
avoid the external scarring and
morbidity, resulting in satisfactory
recurrence rates (3-13%). Recent -
ly, there has been a gradual evolu-
tion toward endoscopic removal.
The purpose of this report was to
review our experience in manag-
ing sinonasal IP using open and
endoscopic techniques, and to
evaluate the outcome of these
patients.

Materials and methods

Sixty-seven cases of IP treated
primarily in our department
between 1991 and 2004 were
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reviewed for surgery type, out-
come, and recurrence. After 1994,
as we gained experience using
endoscopic sinus surgery, all cases
were treated using endoscopic
techniques or combined endo-
scopic and external approaches
when necessary. Systematic use of
antibiotics and corticosteroids was
performed before radiological
investigation and surgery because
of the often coexisting inflamed
tissue and polyps. Pre-operative
assessment included endoscopic
evaluation and computer tomogra-
phy (CT) in all cases. A MRI was
performed in some cases to further
elucidate the extent of tumour
within the frontal sinus, orbit, or
endocranium. In addition, MRI
helped to clarify retained
 secretions and associated inflam-
mation. Diagnosis of IP was
 confirmed histopathologically
 following surgery. Pre-operative
histological examinations were
not routinely performed. 

All 67 patients have been fol-
lowed for a mean of 91 (range, 36
to 146) months. Follow-up was
performed every 4 months during
the first year, every 6 months dur-
ing the next 2 years, and annually
thereafter. Follow up consisted of
a formal outpatient endoscopic
review, CT scan, and biopsy when
a suspicious area was detected. 

Results

Fifty-seven of our patients were
males and 10 were females, and
had a mean age of 54.3 (range, 27
to 82) years. The most commonly
described symptoms were nasal
discharge, facial pain/headache,
nasal obstruction, facial/nasal
swelling, recurrent epistaxis, and
hyposmia. All data have been clas-
sified with respect to symptoma-
tology in Table 1. The tumour was

located in the right nasal cavity in
38 cases, in the left nasal cavity in
28 cases, and in both nasal cavities
in one case. Tumour origin and
tumour extent are shown in
Table 2a and 2b, and one repre-
sentative case is illustrated in
Figure 1. Retrospectively, after
reviewing the office notes and the
operative reports, patients were
staged according to the Krouse5

and Han et al.6 staging systems for
IP based on the extent, location,
and malignant association of the
tumour (Table 3).

In 17 cases, tumours were
removed using an endonasal non-
endoscopic approach (all cases
were before 1994), and 8 patients
were managed through external
techniques (lateral rhinotomy and
medial maxillectomy). Thirty-
nine patients were treated
 endoscopically. Among these
39 patients, adequate ethmoidec-
tomy alone was performed in 23,
endoscopic medial maxillectomy
in 12, and Draff-II sinusotomy in
4 patients. Regarding the manage-
ment of the lacrimal pathway, in

Table 1

Presenting symptoms

Presenting symptom Number of cases (n (%))

Nasal discharge 63 (94)
Facial pain/headache 22 (32.8)
Nasal obstruction 20 (29.8)
Facial/nasal swelling 15 (22.3)
Recurrent epistaxis 8 (11.9)
Hyposmia 7 (10.4)

Table 2b

Tumour extent

Extent Number of cases (n (%))

Maxillary sinus 20 (29.8)
Ethmoid sinuses 17 (25.3)
Frontal recess 6 (8.95)
Sphenoid sinus 7 (10.4)
Isolated in nasal cavity 17 (25.3)

Table 2a

Tumour localization

Site of tumour origin Number of cases (n (%))

Lateral nasal wall (including anterior and 35 (52.2)
middle turbinate and middle meatus)

Maxillary sinus 13 (19.4)

Ethmoid sinuses(including anterior and posterior) 10 (15)

Frontal sinus 4 (6)

Sphenoid sinus 3 (4.5)

Septum 2 (3)

Total 67 (100)
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all 12 cases treated through endo-
scopic medial maxillectomy, a
simple section was performed and
Dacryocystorhinostomy (DCR)
was not needed in any case. The
remaining 3 patients were treated
using a combined external and
endoscopic approach. Two of the

tumours treated with combined
techniques were located in the
lateral   wall of the frontal sinus and
were managed using an osteoplas-
tic flap without obliteration of the
frontal sinus. In the third case, the
IP was found in the posterolateral
anterior wall of the maxillary

sinus, and was removed through
an endoscopic and external
(Caldwell-Luc) approach.

Sphenoidal IPs were removed
using endoscopic sinus surgery
and did not recur. When en block
resection was not feasible because
of the large extent of the tumour,
debulking of the nasal portion of
the mass was first performed to
identify critical areas involved
around the lesion. Subsequently,
dissection was always carried out
in the subperiostal plane, includ-
ing a surrounding rim of healthy
mucosa. Finally, drilling of the
underlying bone was performed in
order to ensure radical excision.
Frozen sections from the
 surrounding area verified the
 radicality of the operation.

No major complications were
observed postoperatively.

No synchronous squamous cell
carcinomas (SCC) were found.
Two of 67 patients (3%) devel-
oped metachronous malignant
transformation to SCC, both of
which presented after at least one
recurrence. The recurrence rate
was 58.8% (10 of 17 patients) for
patients treated using an endo -
nasal non-endoscopic approach,
and 12.5% (1 of 8 patients) for
patients treated using external
incision. Respectively, the recur-
rence rate of patients treated endo-
scopically was 12.8% (5 of

Figure 1
Tumour involving the ostiomeatal complex and ethmoid sinus-
es before (Figure 1a) and 3 years after surgery (Figure 1b).

Table 3

Patient staging according to both the Krouse5 and Han et al.6

classifications

Han et al.6

staging system
Group 1 Group 2 Group 3 Group 4

Number of cases 53 10 4 0

Krouse5

staging system
T1 T2 T3 T4

Number of cases 5 23 39 0

a

b
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39 patients). Among these 5
patients, two recurrences were
located in the lateral wall of
the frontal sinus, 2 in the anterior
wall of the maxillary sinus, and
1 on the floor of the maxillary
sinus. Patients treated using com-
bined external and endoscopic
techniques did not experience
recurrences. The average time to
recurrence was 15 months.

Discussion

IPs have been traditionally treated
using external approaches.
External incision offers adequate
intraoperative exposure and
 favorable tumour control when
compared with endonasal non-
endoscopic removal. However,
external approaches are associated
with significant morbidity and
prolonged recovery periods. In
addition, they have the disadvan-
tage of visible facial scarring.
Properly selected patients may be
successfully treated through
 endoscopic resection, leading to
minimal morphological distur-
bance and less morbidity than that
associated with open procedures. 

There are no standardized
 criteria for the selection of cases
appropriate for endoscopic
removal. Radiological findings,
especially MRI T2-weighed
images, are the diagnostic tool
of choice. The most popular
 classification, that of Krouse,5 is
based on the extent of tumour
involvement found by endoscopic,
CT, and MRI examinations.
Similarly, Han et al.6 proposed a
staging system which focuses on
planning surgical and endoscopic
procedures. Kamel et al.7 set up a
classification based on the tumour
origin. More recently, Cannady et
al.8 categorized patients with IP
into three groups on the basis of

recurrence rates, providing
 information about prognosis for
IP managed by advanced endo -
scopic techniques. However, there
is still no widely accepted classifi-
cation or staging system for IP,
most likely because the full extent
of the IP or the precise location of
the attachment may not be clearly
defined until during the formal
resection. The intraoperative find-
ings, primarily the site of tumour
attachment, dictate whether an
endoscopic procedure is sufficient
to completely resect the IP, or
whether an adjunctive external
procedure is required. Never the -
less, some lesions recur despite
aggressive therapy, which implies
that there are several  factors
involved in the resolution of this
disease that must be  determined.
Removing a certain amount of the
surrounding mucosa is required
to ensure that the predisposing
mucosa is  obliterated.

Concerning treatment options,
with the development of endo-
scopic sinus surgery, several stud-
ies report the use of these tech-
niques for the management of IP.
Recurrence rates seem to be com-
parable with that of the external
approaches. Our results are
close to those already reported.
Both endoscopic and external
approaches have shown similar
recurrence rates. The surgical
approach must be tailored toward
the individual case. However, an
endoscopic approach is preferable
because of several advantages of
the method including (a) minimal
soft tissue dissection, (b) the
absence of facial bony disruption,
(c) the avoidance of a facial inci-
sion, and (d) the uneventful post-
operative period and the quick
recovery. The magnification and
the different-angled views avail-
able when using endoscopes

facilitate  the removal of the
tumour with minimal morbidity.
Woodson et al.9 noted that if the
maxillary sinus was clear of dis-
ease, all patients could be cured
with limited excision. Jameson
and Kountakis10 maintain that even
extensive IP can be controlled
using minimally invasive endo-
scopic procedures, as long as
close follow-up is maintained. 

Some authors suggest that
endoscopic surgery is appropriate
for lesions limited to the lateral
nasal wall and into the ethmoid
and sphenoid sinuses, and into the
maxillary sinuses.11 The lateral
and inferior aspect of the maxil-
lary sinus can be approached by
the endoscopic route using the
endonasal medial maxilectomy.12

Sadeghi et al.13 argued that
transnasal endoscopic medial
maxillectomy is an effective,
reproducible technique with a
shorter operative time and less
morbidity, and possibly a better
pathological tumour mapping than
open medial maxillectomy for
selected patients.14 Wormald et
al.15 showed that both IP on the
medial and anterior walls of the
maxillary sinus can be effectively
managed by an endoscopic medial
maxilectomy. In our study, the
endoscopic medial maxilectomy
was performed with satisfactory
results.

Frequently, it is impossible to
drill the underlying bone when
tumours are attached at these sites,
and the posterolateral and anterior
maxillary sinus walls are difficult
to treat endoscopically. Thus, it is
important to decide preoperatively
on additional approaches that may
be required to completely resect
the IP.16 A combination of open
and endoscopic techniques can be
performed, as was described in
our series. 
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IP extending into the frontal
sinus must also to be mentioned,
although it is rare. When the
tumour is located in the fronto -
ethmoidal recess, anterior wall, or
floor of the frontal sinus, an
 endoscopic approach is proposed
with satisfactory results.17 Our
experience is in agreement with
this proposal. In all cases treated
endoscopically using Draff II
sinusotomy, the tumour was
 located in the frontoethmoidal
recess or anterior wall and floor of
the frontal sinus, and did not recur.
On the other hand, when the IP is
in the lateral wall of the frontal
sinus, the treatment of choice is a
 combination of external and
 endoscopic approaches. In our
series, patients with IP of the
lateral  wall of the frontal sinus
were treated with an osteoplastic
flap without obliteration of the
frontal sinus, and did not recur.
We  avoided obliteration, since an
osteoplastic flap with removal of
the frontal sinus mucosa has the
disadvantage of not affording an
endoscopic examination post -
operatively. We agree with Wolfe
et al.18 who proposed limited
mucosal resection in lesions sites
in the lateral parts of the frontal
sinus without obliteration, pre-
serving the frontal drainage path-
way in order to perform endo -
scopic and radiographic follow up.

Among our patients, 5 who
were treated endoscopically had
recurrenes. Two of the recurrences
were located in the lateral wall of
the frontal sinus, 2 in the anterior
wall of the maxillary sinus, and
1 on the floor of the maxillary
sinus. 

Although oncological principles
require en block resection of any
potentially malignant tumours,
where IP is concerned the primary
purpose is to identify and widely

remove the site of attachment.
Hence, it is acceptable to remove
large tumours segmentally. In
addition, the IP is usually soft and
friable, and even with medial
maxillectomy it is impossible to
perform a complete en block
resection, especially in those cases
with a posterior extension of the
tumour beyond the posterior wall
of the 

maxillary sinus. Lee et al.19

 proposed separating the tumour
bulk into 3 or at the most 4 seg-
ments, instead of piecemeal resec-
tion. They suggest that after the
excision of the first two segments,
the areas of tumour attachment
must be identified and the resec-
tion of the third segment must
follow , ensuring complete
removal of the tumour. Our data
show that piecemeal resection of
an IP through an endoscopic
approach has no negative influ-
ence on tumour progression. Our
findings are in accordance with
Woodworth et al.14 who reached
the conclusion that an en block
resection of the tumour attach-
ment site with appropriate frozen
section control appears to be ade-
quate as an en block resection of
the tumour. In a recent, extensive
literature review on the outcomes
of endoscopic versus open tech-
niques, Busquets and Hwang20

found a lower recurrence rate
using the endoscopic approach
compared with the external
approach. They state that the lack
of a classic en block resection
does not appear to compromise
the tumour control rate. 

The reported association of IP
with malignancy varies from 0%
to 56%, but probably is about 9%,
and includes synchronous or
metachronous SCC associated or
not with the original site of the IP;
areas of IP inside a SCC; or lastly,

focal areas of carcinoma in situ
within an IP.21 In our series, the
metachronous malignant transfor-
mation was very low (3%), while
synchronous SCCs were not
observed. Based on the literature,
the rates of metachronous carcino-
ma seem to be very low, although
rates may be exaggerated due to a
referral bias to tertiary centers.22

However, it is of great importance
to evaluate the entire specimen
for any possible malignant
 association. In addition, long-term
follow-up is essential.23

Conclusion

Our findings suggest that, when
the site of tumour attachment
allows, IP can be effectively
 treated through endoscopic sinus
surgery. Endoscopic sinus surgery
is a viable approach, with low
recurrence rates, and minor
 morbidity. Areas difficult to reach
through endoscopy include the
 lateral and anterior walls of the
maxillary sinus, as well as the
 lateral wall of the frontal sinus,
and must be treated with a combi-
nation of endoscopic and external
approaches. Complete tumour
resection at the site of attachment,
including a surrounding rim of
normal mucosa and drilling the
underlying bone, is the key to
 successful treatment when
 combined with preservation of the
healthy tissue. Furthermore, as
shown by our results, the  incidence
of malignant transformation in IP
is very low, at less than 3%.
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