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Optimum imaging for inverted papilloma
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Valerie J. Lund, M.S., F.R.C.S., F.R.C.S.(Ed.), David Howard, F.R.C.S., F.R.C.S.(Ed.)

Abstract
Inverted papilloma is the most common benign tumour of the nose and paranasal sinuses, and usually arises
in the lateral wall of the nasal cavity and the middle meatus. The diagnosis is suggested on computed
tomography (CT) when there is a mass continuous from the middle meatus into the adjacent maxillary
antrum, through an expanded maxillary ostium. The mass may contain areas of high density or calci�cation,
and there may be sclerosis of the wall of the affected sinus. The main advantage of magnetic resonance
imaging (MRI) is in de�ning the extent of the tumour, and in differentiating it from adjacent in�ammatory
tissue, but there are no certain signal intensity or enhancement characteristics to help differentiate inverted
papilloma from sinus malignancy. In the differential diagnosis, antro-choanal polyp, malignant sinus
tumours and chronic rhinosinusitis and fungal disease need to be excluded. The combination of bone
deformity and sclerosis with the typical antro-meatal mass suggests a slow-growing tumour such as inverted
papilloma.
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Introduction
Inverted papilloma is the most common benign tumour of
the nose and paranasal sinuses.1 Its usual site of origin is
from the lateral wall of the nasal cavity in the middle
meatus. The vast majority are unilateral and produce a
nasal cavity mass with early spread into the maxillary
antrum. Macroscopically, inverted papilloma often has the
appearance of an ordinary or slightly �eshy lobulated nasal
polyp, but histologically is characterized by an inversion of
the surface epithelium into the underlying stroma. It is
important clinically because of its tendency to recur
following incomplete excision, and because of its associa-
tion, albeit infrequent, with squamous cell carcinoma. The
imaging appearances of this tumour are reviewed and the
CT and MR �ndings presented in a series of 76 patients
with histologically veri�ed inverted papilloma.

Materials and method

Imaging was available for a retrospective analysis in 76
patients seen over a period of 20 years from 1980–2000.
The average age was 51 years and the age range 20–82
years with a male/female ratio of 2.45.

Plain radiography

Plain radiographs can be entirely negative or more often
the appearances are non-speci�c with opaci�cation of one
maxillary antrum indistinguishable from in�ammatory
sinus disease. The diagnosis of inverted papilloma may
be suggested by the presence of a mass in the middle
meatus with unilateral opaci�cation of the antrum and
ipsilateral paranasal sinuses. In common with malignant
nasal tumours, the nasal septum may be bowed away from
the side of the lesion.

Computed tomography (CT)

The characteristic feature on CT is that of a mass
continuous from the middle meatus into the adjacent
maxillary antrum through a widened maxillary ostium.
This gives rise to a characteristic shape somewhat like the
continent of Africa (Figure 1). The maxillary antrum is
most commonly affected although the ethmoids, the
frontal and occasionally the sphenoid sinus may be
involved with, or without, antral involvement. Tumours
with an atypical location are much more dif�cult to
diagnose, but the presence of internal hyperdensity
(Figures 2, 3) or irregular sclerosis and deformation of
the sinus walls (Figure 4) may point to the diagnosis. CT
does have the limitation that the boundaries of the tumour
are dif�cult or impossible to distinguish from adjacent soft
tissue density due to retained secretion in adjacent sinuses
where drainage is obstructed by the tumour. There may
indeed be a co-existent mucocele of an obstructed sinus
which can itself present with orbital or intracranial
complications. A lobulated margin of inverted papilloma
has also been reported as a characteristic �nding on CT.2

In this series it was best demonstrated in the maxillary
antrum when the tumour partially �lled the sinus cavity
(Figure 5).

Magnetic resonance imaging (MRI)

The main advantage of MRI over CT is in de�ning the
extent of inverted papilloma rather than making the
diagnosis (Figure 6). This is important for it is the extent
of the disease which primarily determines the choice of
surgical approach.3 T2-weighted MRI is very accurate in
distinguishing papilloma (intermediate signal) from adja-
cent in�ammatory change (very high signal). The papil-
loma usually shows homogeneous enhancement with
intravenous gadolinium but Yousem et al.4 concluded
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that there are no distinctive signal intensity or enhance-
ment characteristics to help differentiate inverted papil-
loma from various sinus malignancies. In common with
CT, MRI is unable to differentiate foci of co-existent
squamous cell carcinoma from inverted papilloma,
although it has been suggested that the malignant tumour
enhances more homogeneously than the benign one.5

Frank destruction of sinus walls due to malignant change is
less easy to recognize than by CT, but invasion of tumour
into the orbit and nasopharynx is optimally shown by
unenhanced T1, or enhanced T1 weighted sequences with
fat suppression. Intracranial involvement by inverted

papilloma is extremely rare but involvement with squa-
mous cell carcinoma is more common and enhanced MRI
is superior to CT in demonstrating and differentiating
dural and pial in�ltration when the anterior cranial fossa is
invaded.

Differential diagnosis

When a nasal mass is shown with complete opacity of the
ipsilateral maxillary antrum and widening of the sinus

Fig. 1
Coronal CT showing typical appearance of inverted
papilloma. There is a mass extending from the middle meatus
into the antrum. Note small areas of high density or

calcification within the antral component.

Fig. 2
Plaque-like densities in both right and left anterior ethmoid

cells in inverted papilloma, shown on axial CT.

Fig. 3
A similar appearance to Figure 2. Coronal CT showing

unilateral hyper-density in inverted papilloma.

Fig. 4
Coronal CT scan of inverted papilloma showing sclerosis and

deformity of the antral wall.
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opening, an inverted papilloma or an antro-nasal polyp are
the two most likely diagnoses. The mean age at presenta-
tion may be helpful in differentiating them, inverting
papilloma occurring more commonly in patients over 40
years and antro-choanal polyp in a younger age group. At
a stage in the development of squamous cell carcinoma
and with other naso-sinus tumours, similar appearances
may arise, although there is usually more widespread bone
destruction on initial examination of patients with primary
sinus malignancy. Fungus infection may also present as an
antro-nasal mass and must be considered in the differential
diagnosis. High attentuation on CT is a common feature of
allergic fungal rhinosinusitis (AFRS) but is most often
diffuse and unlike the linear, curvilinear or plaque-like
calci�cation seen in inverted papilloma.6 Only one patient
in the series under review showed diffuse high attenuation
in the maxillary antrum and this was accompanied by
increased density and deformity of the bony wall in
contrast to the bone erosion typical of AFRS.7 Sclerosis
of the sinus walls is a non-speci�c change, most frequently
seen in chronic sinus infection. However, the new bone
formation in these patients is distributed evenly along the
sinus walls without deformation. The combination of bone
deformity and sclerosis suggests a slow growing tumour
such as inverted papilloma.
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Fig. 5
Coronal CT scan showing the characteristic lobulated outline
of inverted papilloma demonstrated in the maxillary antrum.

Fig. 6
Post-gadolinium T1-weighted MRI scan showing the extent of
recurrent inverted papilloma, outlined against the strongly

enhancing normal mucosa (arrows).
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