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Abstract
Objective: This study reports a case of a sinonasal inverted papilloma with spread to the temporal bone via the eustachian
tube and subsequent transformation to squamous cell carcinoma.
Method: An 81-year-old woman presented with sinonasal inverted papilloma which subsequently spread to the ear. A

literature review of inverted papilloma was carried out based on a Pubmed search of studies published between 1987 and
2011, using the key words ‘sinonasal inverted papilloma’, ‘temporal bone inverted papilloma’ and ‘squamous cell
carcinoma’.
Results and conclusion: Sinonasal and temporal bone inverted papillomas may sometimes be linked through direct

spread via the eustachian tube. Inverted papillomas have the potential for malignant transformation; careful monitoring
of both the nose and ear is therefore required for inverted papillomas found in the nasopharynx.
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Introduction
Inverted papilloma is a rare, benign epithelial tumour. It has a
tendency to recur after resection and there is the potential for
malignant transformation. Sinonasal inverted papillomas
usually arise from the middle meatus and account for 2–3
per cent of all nasal polyps.1 Treatment for sinonasal inverted
papillomas has shifted from open procedures such as rhinost-
omy and Caldwell–Luc approaches to endoscopic resection.
Isolated temporal bone inverted papillomas are a much rarer
clinical entity. A few patients with sinonasal inverted papillo-
mas also develop disease in the middle-ear cavity, and intra-
cranial extension has even been reported.2–4 In most reported
cases there is no direct connection between the different sites
of disease. Therefore, it remains controversial whether this
reflects the multifocal nature of the tumour or the contiguous
spread of disease from the nasal cavity to the ear.3

Case report
An 81-year-old woman presented to our out-patient depart-
ment with a 12-month history of nasal blockage and
blood-stained, purulent discharge from the right nostril. In
addition, she felt her hearing was reduced on both sides.
She was a non-smoker.
Examination revealed a large polypoidal mass occupying

the right nostril, extending to the post-nasal space. There was
also possible middle-ear effusion on the right side. Both
external auditory canals were normal at this time. A nasal
biopsy and examination under anaesthesia showed inverted
papilloma without overt evidence of dysplasia or invasion.
Computed tomography (CT) of the sinuses (Figures 1
and 2) revealed a massive right-sided polypoidal nasal

mass with no evidence of bony destruction, but extensive
opacification of the ipsilateral sinuses was reported. The
patient was claustrophobic, which prevented further evalu-
ation using magnetic resonance imaging (MRI) at this point.
On the basis of these findings, the patient underwent endo-

scopic resection in an attempt to completely excise the
inverted papilloma. The patient made a good post-operative
recovery. However, when she was reviewed in clinic two
months later, she reported increased hearing loss. A polypoi-
dal mass was observed in the right external auditory canal.
Excision of the aural polyp was carried out under anaesthe-
sia. A further lesion was found intra-operatively on the
superior surface of the soft palate, adjacent to the right eusta-
chian tube opening. Analysis of biopsied tissue from both
lesions revealed sinonasal papilloma, without cellular
atypia or suggestion of malignancy.
The patient was reviewed in clinic two months later.

Recurrence of the right external auditory canal lesion was
observed and the palatal lesion had significantly increased
in size. She now complained of pulsatile tinnitus and right-
sided otorrhoea with occasional blood staining. An urgent
CT of the temporal bone (Figure 3) showed soft tissue
material in the nasopharynx adjacent to the eustachian
tube, which had eroded the bony walls of the right external
auditory canal and extended into the right middle-ear
cavity and the mastoid air cells.
Due to concerns that the tumour may be malignant and

had eroded through the tegmen, the patient was referred to
Addenbrooke’s Hospital which offered skull base and neuro-
surgery facilities. A repeat biopsy of the post-nasal space,
external auditory canal and eustachian tube was undertaken
and a histological diagnosis of invasive non-keratinising
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papillary squamous cell carcinoma was made.
Immunohistochemistry showed that the lesional cells were
positive for cytokeratins 5 and 6, p63 and p16, suggesting
human papilloma virus infection as a possible aetiology.
There was no residual inverted papilloma. Samples from
all three sites had similar histology. Computed tomography
and MRI scans (Figure 4) showed no brain invasion or
distal metastasis. The sinonasal papilloma may have spread
from the post-nasal space to the external auditory canal via
the eustachian tube, prior to malignant transformation.
Extensive tumour involvement of the temporal bone and
the post-nasal space rendered the patient unfit for surgical
intervention, and she was commenced on palliative
radiotherapy.

Discussion
Inverted papilloma is a rare, benign epithelial tumour, which
has the potential to induce local bony remodelling and to
recur after resection. Sinonasal inverted papillomas account
for 2–3 per cent of all nasal polyps.1 Three variants of

inverted papilloma have been reported: sinonasal inverted
papillomas, primary temporal bone inverted papillomas
and a combination of both. There are fewer than 20 reports
of temporal bone inverted papillomas in the literature; of
these, 10 describe cases with concurrent sinonasal and tem-
poral bone involvement.2–4

The most common symptoms associated with temporal
bone inverted papillomas are hearing loss, otalgia and otor-
rhoea. Sinonasal inverted papillomas are now usually
treated via endoscopic approaches, with reported recurrence

FIG. 1

Pre-operative axial computed tomography image of the sinuses
demonstrating right-sided sinonasal papilloma extending to the

post-nasal space.

FIG. 2

Pre-operative coronal computed tomography image of the sinuses
showing right intranasal soft tissue mass.

FIG. 3

Axial computed tomography image of the petrous temporal bones
(post functional endoscopic sinus surgery) showing recurrence of
sinonasal papilloma near the eustachian tube orifice (arrow) and

filling the external auditory meatus.

FIG. 4

Post-operative axial magnetic resonance image of the head showing
soft tissue filling the external auditory meatus.

CLINICAL RECORD 319

https://doi.org/10.1017/S0022215113000042 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215113000042


rates of 8–16 per cent. The much rarer temporal bone
inverted papilloma is treated by resection with adjuvant
radiotherapy. Malignant transformation of sinonasal inverted
papilloma has been reported in 3.6 per cent to 11.8 per cent
of cases,5,6 with the median time from presentation to trans-
formation being 52 months, ranging from 6 to 180 months.5

Our case transformed within nine months, although his-
tology at presentation did not demonstrate any high-risk fea-
tures such as cellular atypia, hyperkeratosis or dysplasia.
It has been speculated that sinonasal and primary temporal

bone inverted papillomas may be distinct clinical entities. The
limited number of cases indicate that sinonasal inverted papil-
lomas are more common in men (with a male to female ratio of
4:1) whereas primary temporal bone inverted papillomas are
more common in women (a female to male ratio of 3:1).3 At
least one primary temporal bone inverted papilloma was
shown to be progesterone receptor positive.7 The rate of
human papilloma virus positivity in temporal bone inverted
papilloma is also much lower (12 per cent) compared with
sinonasal inverted papilloma (30 per cent). However, this
applies only to isolated primary temporal bone inverted papil-
lomas. In patients with both sinonasal and temporal bone
inverted papillomas, the sinonasal variant preceded temporal
bone involvement in 9 out of 10 cases reported.4

• Sinonasal inverted papilloma is a benign tumour
that can invade the middle-ear cavity via the
eustachian tube

• It is important to consider ear examination on both
initial assessment and later follow up of sinonasal
inverted papillomas

• Malignant transformation of inverted papilloma is
a rare but clinically important occurrence

Sinonasal inverted papilloma may involve the temporal bone
due to multicentric growth of the tumour, as suggested by
Kaddour and Woodhead.8 These authors reported a patient
who had sinonasal and temporal bone tumours nine years
apart, without malignant transformation. Alternatively, it
has been speculated, but not directly observed, that sinonasal
inverted papillomas may spread to the temporal bone via the
eustachian tube. However, only one other case report has
described involvement of the eustachian tube, and that
patient already had inverted papillomas in the nasal cavity,
middle-ear cavity and the eustachian tube on presentation;
therefore, it could not be ruled out that multiple tumours
had arisen independently in the two sites.9 In our patient,
there was only a short period of time between the original
diagnosis of sinonasal inverted papilloma and inverted papil-
loma in the middle ear with early involvement of the eusta-
chian tube, which would suggest that direct spread of the

tumour was most likely. Our case demonstrates that a pro-
portion of sinonasal inverted papillomas are capable of
spreading to the temporal bone via the eustachian tube at a
time when they are histologically benign, although in our
case later malignant transformation did occur.

Conclusion
We report a rare case of sinonasal inverted papilloma which
spread to the middle-ear cavity prior to malignant transform-
ation. The report demonstrates that this benign but locally
aggressive tumour can invade the middle-ear cavity, most
likely through the eustachian tube orifice. It is therefore
important to ensure careful clinical assessment of the
middle-ear cavity when managing patients with sinonasal
inverted papillomas.

References
1 Sandison A. Common head and neck cases in our consultation

referrals: diagnostic dilemmas in inverted papilloma. Head
Neck Pathol 2009;3:260–2

2 Acevedo-Henao CM, Talagas M, Marianowski R, Pradier O.
Recurrent inverted papilloma with intracranial and temporal
fossa involvement: a case report and review of the literature.
Cancer Radiother 2010;14:202–5

3 de Filippis C, Marioni G, Tregnaghi A, Marino F, Gaio E,
Staffieri A. Primary inverted papilloma of the middle ear and
mastoid. Otol Neurotol 2002;23:555–9

4 Zhou H, Chen Z, Li H, Xing G. Primary temporal inverted papil-
loma with premalignant change. J Laryngol Otol 2011;125:
206–9

5 Mirza S, Bradley PJ, Acharya A, Stacey M, Jones NS. Sinonasal
inverted papillomas: recurrence, and synchronous and metachro-
nous malignancy. J Laryngol Otol 2007;121:857–64

6 Ridder GJ, Behringer S, Kayser G, Pfeiffer J. Malignancies
arising in sinonasal inverted papillomas [in German].
Laryngorhinootologie 2008;87:783–90

7 Blandamura S, Marioni G, de Filippis C, Giacomelli L, Segato P,
Staffieri A. Temporal bone and sinonasal inverted papilloma: the
same pathological entity? Arch Otolaryngol Head Neck Surg
2003;129:553–6

8 Kaddour HS, Woodhead CJ. Transitional papilloma of the middle
ear. J Laryngol Otol 1992;106:628–9

9 Jones ME, Wackym PA, Said-Al-Naief N, Brandwein M, Shaari
CM, Som PM et al. Clinical and molecular pathology of aggres-
sive Schneiderian papilloma involving the temporal bone. Head
Neck 1998;20:83–8

Address for correspondence:
Dr Z W Liu,
Department of Otolaryngology, Head and Neck Surgery,
Essex County Hospital,
Lexden Rd,
Colchester CO3 3NB, UK

E-mail: zwl20cam@gmail.com

Dr Z W Liu takes responsibility for the integrity of the
content of the paper
Competing interests: None declared

Z W LIU, A WALDEN, C A LEE320

https://doi.org/10.1017/S0022215113000042 Published online by Cambridge University Press

mailto:zwl20cam@gmail.com
https://doi.org/10.1017/S0022215113000042

	Sinonasal inverted papilloma involving the temporal bone via the eustachian tube: case report
	Introduction
	Case report
	Discussion
	Conclusion
	References


