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ABSTRACT
Background: The aim of this study was to describe treatment results in patients with sinonasal inverted papilloma and to compare recent classification

staging systems.
Methods: We performed a retrospective study of 79 patients with primary paranasal sinus inverted papilloma from 1978 to 2008.
Results: The median age at diagnosis was 59 years. There were 68 men (86%) and 11 women (14%). Sixty inverted papilloma (76%) were located in the

ethmoidal sinus complex, 16 (20%) were in the maxillary sinus, 2 were in the sphenoid sinus (3%), and 1 was in the septum (1%). Malignancy was
simultaneously associated in four cases (5%). Intracranial extension was found in five patients (6%) and we did not find orbital content involvement. The
external approach was used in 22 cases (28%) and 57 patients were treated with endoscopic nasal resection (72%). The overall recurrence rate in the total
population was 21%. Recurrences were observed in 7 cases (32%) in the group of patients who received external approach and in 10 (17%) patients in the
endoscopic group. Recurrences according to the Krouse system were 0% in T1 stage, 16% in T2 stage, 25% in T3 stage, and 60% in T4 stage (p � 0.05).
Recurrences for groups A, B, and C stages using the Cannady staging system were 12, 26, and 60%, respectively (p � 0.039). Recurrences according to Han’s
system were 19% in both T1 and T2, 20% in T3, and 60% in T4 (p � 0.05).

Conclusion: Our results support the endoscopic approach as the treatment of choice when feasible in patients with inverted papilloma, combined in selected
cases with external approaches. The Krouse and Cannady systems provided a good distribution of patients according to local control.

(Am J Rhinol Allergy 24, 66–69, 2010; doi: 10.2500/ajra.2010.24.3421)
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Three histopathological types of papillomas of the nasal cavity
have been described by the World Health Organization Classi-

fication1; inverted papilloma is the most frequent variant, represent-
ing almost 70% of all sinonasal papillomas and between 0.5 and 7% of
all nasal tumors. It has an incidence of �0.52–1. 5 per 100,000 cases a
year.2–4

This benign tumor of epithelial origin does not therefore have the
capacity to invade the underlying bone on its own. However, the
surface border between the inverted papilloma and bone is usually
pathological and irregular with crevices and variable inflammatory
changes. This may lead to mucosal tissue embedded within bony
crevices, and such crevices in the deep plane could be potential areas
for tumor recurrences.5

The etiology of inverted papilloma is unknown. A relationship with
the human papillomavirus has been suggested in 33–42% of cases,
mainly subtypes 6, 11, 16, and 18.6,7 An association between inverted
papilloma and malignancy is controversial. A synchronous carcinoma
has been established at diagnosis in 7–8% of cases and the risk of
metachronous carcinoma has shown to be �3%.4,6–8 Several classifi-
cations have been proposed9 since 1966 when Skolnick developed a
classification staging system for inverted papilloma based on the
TNM system. Of these, Krouse’s classification system10 is probably
the most widely used.

The aim of this study was to analyze the main characteristics of
these tumors, review the results of treatment of patients treated in our
hospital, and compare three of the major staging systems proposed to
date: those of Krouse,10 Han et al.,11 and Cannady et al.12 Table 1.

MATERIALS AND METHODS
The data used in this study were obtained retrospectively from a

database that prospectively collects information concerning all pa-
tients with neoplasms of the head and neck. From 1978 to 2008, 86
patients with inverted papilloma of the paranasal sinus were treated
in our center. The extension of papilloma was evaluated preopera-
tively by nasal endoscopy and CT in all cases to assess tumor exten-
sion. CT staging has been the traditional “gold standard” by staging
inverted papillomas. However, CT changes represent inflammatory
as well as neoplasmic changes.13 Since 1990 MR has been systemati-
cally used in addition to CT to help differentiate these changes.

Treatment
From 1970 to 1989 most patients underwent a radical resection by

means of the external approach. As of 1990 sinonasal papillomas in
our center have mainly been treated using the endoscopic surgical
approach. This procedure includes complete ethmoidectomy with
endonasal medial maxillectomy and may be associated with fronto-
sphenoidectomy depending on the origin of the tumor.

When the papilloma involved the anteromedial wall of the maxil-
lary sinus (alveolar recess), we performed either a Caldwell-Luc
procedure associated with the endoscopic approach or an endoscopic
medial maxillectomy with the novelty of conserving the inferior
turbinate. This conservative approach consists of cutting and medi-
ally displacing the two anterior thirds of the inferior turbinate. The
turbinate is pediculated at the inferior turbinate artery and part of the
frontal process of the maxilla is removing it until the anteromedial
wall is reached. We then replaced the turbinate on the lateral nasal
wall to maintain nasal resistance.

When the lesion involved the lateral and superior walls of the
frontal sinus we combined the endoscopic approach with an external
approach (osteoplastic frontal flap or subciliary incision). When the
tumor affected the anterior skull base we completed the endonasal
approach with a craniofacial resection. In all cases the resections were
performed through a subperiosteal plane. When this was not an
option because of the bone irregularities or because of incrustations of
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Pau, Universitat Autònoma de Barcelona, 08025, Spain
E-mail address: jgras@santpau.cat
Copyright © 2010, OceanSide Publications, Inc., U.S.A.

66 January–February 2010, Vol. 24, No. 1



the underlying mucosa, diamond burrs were used to remove a por-
tion of bone.

Statistical Analysis and Follow-Up
Local control and survival analyses were calculated using the

Kaplan-Meier method and curves were compared using the Mantel-
Haenszel test (log rank). End points were calculated from the date of
diagnosis until recurrence. Chi-square or Fisher’s exact test was used
to analyze local recurrences. The minimum follow-up was 1 year.

RESULTS

Patients and Tumor Characteristics
Seventy-nine patients had primary lesions and seven patients had

been previously treated. These 79 primary inverted papillomas made
up the study group. Median age at diagnosis was 59 years with a
range between 16 and 84 years. There were 68 men (86%) and 11
women (14%). Fifty-eight percent of patients (46/79) were nonsmok-
ers and nondrinkers. Nasal obstruction was the most frequent symp-
tom, occurring in 87% of patients and epistaxis, rhinorrhea, and facial
pain were observed in 5, 4, and 1% of patients, respectively. Two
patients (3%) were asymptomatic.

Localization. Sixty inverted papillomas (76%) were located in the
ethmoidal sinus complex, 16 (20%) were in the maxillary sinus, 2 were
in the sphenoid sinus (3%), and 1 was in the septum (1%), a very rare
location.

There was no evidence of primary frontal inverted papillomas,
although the frontal sinus was involved in 10.1% of patients (8/79) in
the expansive tumor growth. The sphenoid sinus was involved in
eight patients (10%); two papillomas originated in this sinus and six
cases presented with involvement secondary to tumor extension. One
patient had a bilateral inverted papilloma.

Intracranial extension was found in five patients (6%), four of
whom were the patients with associated carcinoma. Malignancy was
associated with inverted papilloma in four cases (5%). We did not
find orbital content involvement in any case.

Treatment. An external approach was used in 28% of cases (20
lateral rhinotomy, 1 Caldwell-Luc, and 1 craniofacial resection). Four
patients with cranial invasion and associated malignancy were
treated with lateral rhinotomy and complementary radiotherapy.
These tumors were diagnosed in older patients and surgery was
performed in 1980s. There were five patients with intracranial inva-
sion. Four of them had associated malignancy and one without it.
This patient was treated with craniofacial resection. Fifty-seven pa-
tients were treated with endoscopic nasal resection (72%), comple-
mented with a Caldwell-Luc procedure in nine cases.

We performed a medial maxillectomy conserving the inferior tur-
binate in five patients who underwent the endoscopic procedure.
Frontal recess/sinuses occupied by papilloma were treated by endo-
scopic approach (two Draf IIa and one Draf IIb) in three cases and the
external approach in three cases. Postoperative epistaxis was ob-
served in three cases and epiphora was observed in one case.

Classification Staging System. According to Krouse’s staging system
the patients were classified as T1 in 8 cases (10%), T2 in 31 cases (39%),
T3 in 35 cases (44%), and T4 in 5 cases (7%). Table 2 shows the total
distribution and distribution over the decades. According to Han et
al.’s system, patients were classified as T1 in 43 cases (54%), T2 in 26
cases (34%), T3 in 5 cases (6%), and T4 (6%) in 5 cases. Using Cannady
et al.’s system 39 patients (49%) were distributed as A stage, 35
patients (44%) were classified as B stage, and 5 patients (7%) were C
stage.

Recurrences. The overall recurrence rate in the sample was 21%
(17/79). When patients with malignancy were excluded the rate was
18% (14/75). Recurrences were observed in 7 patients (32%) who
underwent the external approach and in 10 patients (17%) who re-
ceived endoscopic treatment. Recurrences according to Krouse’s sys-
tem were 0% in T1 stage, 16% (5/31) in T2 stage, 25% (9/35) in T3
stage, and 60% (3/5) in T4 stage (p � 0.05). Distribution of recurrences
in 1970s/1980s, 1990s, and 2000s were 45% (9/20), 16% (4/24), and
11% (4/35), respectively.

Recurrences according to Cannady were 12% for group A, 26% for
group B, and 60% for group C stages (p � 0.039). With Han’s system,
recurrences were 19% in both T1 and T2, 20% in T3, and 60% in T4
(p � 0.05). Local recurrence free survival according to stages in the
three classification system is shown in Fig. 1. Six of our 17 recurrences
presented a second recurrence (35%).

DISCUSSION
Inverted papilloma is a prevalent pathology in our center and is

steadily increasing. In the past 10 years, we have treated 35 sinonasal
inverted papilloma, accounting for 45% of cases treated in the last 30
years.

This tumor is a locally benign nasal lesion with a tendency to recur
after incomplete removal. For several decades, traditional manage-
ment was the external approach, lateral rhinotomy, or sublabial de-
gloving. Endonasal endoscopic surgery results are successful and
comparable with external techniques but have the added advantage
of no facial incision and a decrease in morbidity, crusting, postoper-
ative pain, bleeding, and health care costs. In our institution, today,
sinonasal inverted papilloma are mainly treated with endoscopic
surgical resection. We associate the endoscopic approach with a sub-

Table 1 Classification staging system for inverted papilloma

Krouse system
T1 Confined to the nasal cavity
T2 Ostiomeatal complex region, ethmoid, or medial

maxillary involvement (with and without
nasal cavity involvement)

T3 Any wall of maxillary sinus but medial, frontal
sinus, or sphenoid with or without T2 criteria

T4 Any extrasinus involvement or malignancy
Han system

Group I Limited to nasal cavity, lateral nasal wall,
medial maxillary sinus, ethmoid sinus, and
sphenoid sinus

Group II Extension lateral to medial maxillary wall with
or without group I criteria

Group III Extension into frontal sinus
Group IV Extension outside sinuses

Cannady system
Group A Inverted papilloma confined to the nasal cavity,

ethmoid sinuses, or medial maxillary wall
Group B Inverted papilloma with involvement of any

maxillary wall (other than the medial wall),
or frontal sinus, or sphenoid sinus

Group C Inverted papilloma with extension beyond the
paranasal sinuses

Table 2 Distribution of patients using Krouse’s staging system
according to decade distribution

Krouse System 1980s 1990s 2000s Total

I 0 2 6 8
II 3 12 16 31
III 14 8 13 35
IV 3 2 0 5
Total 20 24 35 79
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labial procedure when the papilloma involves the anteromedial wall
of the maxillary sinus or alveolar recess. Because it is difficult to reach
this localization exclusively by endoscope because of the acute angle,
we complement this approach with the Caldwell-Luc procedure. In
the last few years, to avoid this sublabial incision, we perform a
medial maxillectomy conserving the inferior turbinate. The technique
has been used successfully without recurrence and has the advantage
that the inferior turbinate function is preserved.

Extensive inverted papilloma with attachment to the frontal sinus

drainage pathway is infrequent, representing �15% of inverted pap-
illomas, and its management is controversial.14,15 In our department,
when the lesion involves the lateral and superior walls of the frontal
sinus, we combine the endoscopic approach with an external ap-
proach (osteoplastic frontal flap or through a subciliary incision).

In recent studies, local recurrence ranges from 0 to 24%.16–25 In the
present study our overall recurrence rate was 21% (17/79) and it was
higher in the group of patients who received the external approach
(32%) than in the endoscopic group (17%). It is surprising that the
recurrence rate in the external group is twice as high as in the
endoscopic group. However, several factors likely play a role here. In
1970s and 1980s recurrences were higher (45%) than in later decades
(16 and 11%), and at that time most patients were treated with the
external approach. Furthermore, there is no doubt we now have
better knowledge concerning radical treatment of disease and, in
addition, with the notable improvements in diagnostics procedures,
these inverted papillomas are diagnosed in earlier stages than some
years ago. Obviously, the higher the T category the greater the num-
ber of recurrences. According to Krouse’s classification system most
tumors in our series treated in the 1970s and 1980s were in advanced
stages III–IV (87%), whereas no papilloma was diagnosed in the initial
stage (stage I). As of the 1990s, the T distribution was more balanced
and in 2000, 49% of patients were diagnosed in earlier stages and we
did not treat any extrasinonasal inverted papilloma (T4). This im-
provement in T distribution would explain the better results in later
decades and consistently in the endoscopic group.

Intracranial presentation is unusual. It is mostly associated with
recurrent disease, and the site of extension in most such cases is the
cribriform plate–ethmoid roof area.26 We found five patients with
intracranial extension and four had synchronous carcinoma. The orbit
may be displaced laterally but it is infrequent that orbital contents are
involved.27 We agree with these findings because we did not find
orbital content involvement in any patient.

Efforts to group patients with inverted papilloma began in the
1960s when several classification systems similar to the universal
TNM system appeared. The purpose of these classifications was to
build systems that were simple and easy to manage.

In 2000, Krouse10 elaborated on a classification system using exten-
sion of the tumor beyond the medial maxillary wall and involvement
of the frontal or sphenoid sinuses as important prognostic factors. He
included extrasinonasal extension and malignancy in the last stage
(T4). In 2001, Han et al.11 and cols. developed a new staging system
based on modifications of Krouse’s classification. They joined
Krouse’s stages I and II and also included sphenoid sinus disease in
this first stage (T1). Extension lateral to the medial maxillary wall was
included in stage II. Frontal sinus disease was considered stage III,
and stage IV was the same as the Krouse’s system, but excluded
malignancy. In 2007, Cannady et al.12 elaborated on a more simple
classification, grouping stages I and II together as stage A; the other
stages remained unchanged.

We compared these three major systems in our population based on
recurrences. Krouse’s system10 showed a progressive increase in re-
currences in accordance with stages. Recurrences were 0% in T1 stage,
16% in T2 stage, 25% in T3 stage, and 60% in T4 stage. The Cannady
system12 showed also a good heterogeneity of recurrence in the three
stages: 12% in stage A, 26% in stage B, and 60% in stage C. However,
we did not find the minimum differences between Krouse’s stages I
and II (0% versus 16%) that Cannady proposed in his report. This
could perhaps be caused by the small number of patients with respect
to Cannady’s meta-analysis and to our “historical group,” which
consists of patients classified as stage II and treated in 1970–1980.
When we analyzed recurrences according to Han’s system11 we did
not observe differences between stages; recurrences were �20% in the
first three stages and local recurrence-free survival curves over-
lapped. This similarity between the first three stages was probably
because sphenoid sinus involvement was included in the best prog-

Figure 1. Local recurrence-free survival according to stages in the three
classification systems.
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nosis group and because the few patients with frontal sinus invasion
were included in a single stage.

In summary, in our population, Krouse and Cannady’s systems
showed a good distribution of patients according to recurrence,
whereas Han’s system was less accurate. The main drawback with
Krouse’s system was the inclusion of carcinoma patients in stage IV.

CONCLUSIONS
Our experience confirms that the endoscopic approach is the treat-

ment of choice in patients with inverted sinonasal papilloma, com-
bined with external approaches in selected cases. It showed better
results than external techniques and morbidity was lower. Distribu-
tion of patients according to recurrence was better with Krouse and
Cannady’s systems than with Han’s system.
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