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Abstract

Sinonasal papilloma (SP), formerly Schneiderian papilloma, represents a rare group of benign epithelial neoplasms, most
commonly identified in the sinonasal tract, while less frequently identified in the pharynx, lacrimal sac, and middle ear.
Within temporal bone sinonasal-type papilloma (TBSP), there seems to be a much higher recurrence and malignant trans-
formation risk than those identified in the sinonasal tract. Based on this clinical report and a review of the cases reported
in the English literature, 49% of the 57 cases developed in the setting of concurrent or antecedent sinonasal or nasopharyn-
geal SP. There is an equal sex distribution (26 females and 31 males), with a broad age range (19-81 years) at presentation
(median 56 years; average 54 years). Three patients had bilateral disease. Symptoms include a mass lesion with hearing
loss, otitis media, otorrhea, otalgia, and tinnitus, among others. Inverted SP was identified in 42 patients, oncocytic SP in
six, and exophytic SP in four (undefined in the remainder). Recurrence was identified in 38 of 49 patients with follow-up
(78%), often with multiple recurrences over time, with carcinoma developing in the temporal bone in 19 patients (33%),
with males developing carcinoma by a 1.7:1 ratio over females. Surgery was the treatment of choice (radical mastoidectomy)
with 6 patients (10%) dead of disease (median 30 months, mean 38 months), while 47 patients were alive at last follow-up:
31 without disease (mean 33 months); 7 with locally recurrent disease (mean 20 months); 9 patients alive but with unknown
disease status; and 4 patients without follow-up. In conclusion, TBSP is frequently identified in the setting of concurrent
sinonasal tract disease, showing similar histologic features to sinonasal tract counterparts. There is no sex predilection,
with patients most commonly presenting in the sixth decade of life. Recurrences are common, with carcinoma developing
much more frequently than in sinonasal tract papilloma (33%), but recognizing that carcinoma may be documented in either
or both anatomic sites. Overall outcome is excellent, with long term clinical follow-up warranted to manage recurrence or
malignant transformation.
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Introduction

Sinonasal-type papilloma (SP), formerly Schneiderian papil-
loma, represents an uncommon group of benign epithelial
neoplasms. These tumors have a tendency to recur, the abil-
ity to destroy surrounding structures, and a risk of malignant
transformation. These tumors originate within the mucosal
surfaces of the sinonasal tract, often showing a characteris-
tic anatomic site of involvement that matches the histologic
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features. The three histologic subtypes of sinonasal papil-
loma are inverted and oncocytic types affecting predomi-
nantly the lateral nasal cavity and paranasal sinuses, and the
exophytic type usually affecting the nasal septum, recogniz-
ing that overlap may be seen [1].

Tumors showing similar histological characteristics may
occur less frequently in areas other than the sinonasal tract,
including the pharynx, lacrimal sac and duct, and middle
ear [2, 3]. Involvement of the middle ear and mastoid is
explained by two possible mechanisms. The most com-
mon theory, considering the high frequency of concurrent
sinonasal tract papillomas (49%), is direct extension from
the sinonasal tract, usually via the eustachian tube. During
embryologic development there may be ectopic migration
of the ectodermally derived Schneiderian membrane to
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the endodermally derived mucosa of the upper aerodiges-
tive tract, particularly of the tubotympanic recess, which
becomes the tympanic cavity and the eustachian tumor [2,
4]. Isolated case reports and small series have suggested
a higher recurrence and malignant transformation rate of
temporal bone sinonasal-type papilloma (TBSP) compared
to tumors of the sinonasal tract [2, 3, 5—-10]. The purpose of
this report is to present the clinicopathologic features of a
new case to underscore the clinical spectrum of the disorder
and set it within the context of a thorough review of the
English literature on ear and temporal bone/mastoid bone
sinonasal-type papilloma.

Materials and Methods

This clinical investigation was conducted in accordance and
compliance with all statutes, directives, and guidelines of
an Internal Review Board authorization (#5968) performed
under the direction of Southern California Permanente
Medical Group relating to human subjects with appropriate
informed consent and consent to publish.

A review of the English literature was based on a Pub-
Med search from 1966 to 2021 with all 52 manuscripts of
cases of ear, temporal bone, and/or mastoid Schneiderian
papilloma (inverted, exophytic, or oncocytic types, including
synonyms) and carcinoma ex Schneiderian papilloma evalu-
ated [2-9, 11-49]. Search terms included: temporal bone,
mastoid bone, middle ear, Eustachian tube, skull base/cranial
cavity, external auditory canal, primary, secondary, multifo-
cal, inverted papilloma, oncocytic papilloma, cylindrical cell
papilloma, exophytic papilloma, Schneiderian papilloma,
sinonasal papilloma, papillomatosis, squamous cell carci-
noma, and malignant transformation. Cases were excluded
if they did not contain clinical information (such as age,
sex, anatomic site of involvement, surgery type performed),
pathology descriptions, and/or histologic images to confirm
the diagnosis [50, 51].

Clinical Case

A 53-year-old Caucasian male presented to the otorhinolar-
yngology service with a 25 year history of chronic sinusitis,
nasal obstruction, and rhinorrhea. The patient experienced
occasional epistaxis, nasal discharge, and anosmia. He was
documented to have left lateral nasal cavity wall sinonasal
papilloma, inverted type. By imaging, there was opacifica-
tion of the left nasal cavity, bilateral maxillary sinuses, and
left frontal, ethmoid, and sphenoid sinuses (Fig. 1). The pap-
illoma was removed by bilateral endoscopic sinus surgery,
with more papilloma on the left than the right. At the time of
this surgery, 6 months prior to presentation, a left middle ear

effusion was noted. The patient had a 37 pack-year history
of cigarette use, and was a current smoker. His employment
in the auto industry was also associated with wood-working
exposure.

About six months later he presented with ringing in
the left ear with fullness and pain, requiring pain manage-
ment. During placement of a drainage tube, an ear mass
was identified. Concurrent endoscopy identified a papilloma
at the eustachian tube orifice. CT demonstrated soft tissue
opacification of middle ear and mastoid, focal tegmen, lat-
eral mastoid cortex, and focal sigmoid sinus plate dehis-
cences (Fig. 1). A tympanomastoidectomy was performed,
removing an inverted papilloma, histologically identical to
the sinonasal tract tumor. Several months later, a bicrani-
ofacial endoscopic approach with neurosurgery exploring
the middle cranial fossa was performed to achieve a more
thorough excision of both the sinonasal tract residual disease
and disease in the ear, mastoid/temporal bone, and naso-
pharynx. At this time, histologic findings demonstrated well
differentiated keratinizing squamous cell carcinoma (SCC)
in the sinonasal tract, mastoid bone, and samples from the
skull base. Consequently, postoperative radiation therapy
(intensity-modulated radiation therapy technique to a total
dose of 6600 cGy) was given to affected areas, with concur-
rent Cisplatin chemotherapy (100 mg/m? once every 3 weeks
for 3 weeks). Over the ensuing months, there was persistent
disease in the mastoid-middle cranial fossa region and the
development of metastatic disease to left neck lymph nodes.
Several debulking and debridement procedures were per-
formed to maintain skin hygiene. The tumor fungated out of
the left ear and cheek, managed by debridement. The patient
was managed for a pT4 pN2b MO squamous cell carcinoma
of the cranial fossa and mastoid (carcinoma ex sinonasal-
type papilloma, inverted type), but with concurrent men-
ingitis and mastoiditis, comfort measures and hospice care
were eventually required. After 13 surgeries and 83 months
of management, the patient died of disease.

Histologically, the features of a sinonasal papilloma,
inverted type (formerly Schneiderian papilloma) were iden-
tified, both in the sinonasal tract sample as well as in the ear
and temporal bone specimen (Fig. 2). There was a mark-
edly thick, inverted (endophytic) growth of nonkeratinizing
transitional cells. The inverted areas were surrounded by a
well-formed basement membrane without a destructive inva-
sive growth. The cell borders were distinct, focally showing
cleared cytoplasm. There was only minimal atypia. There
were numerous intraepithelial microcysts containing mac-
rophages, mucin, and cellular debris, accentuated along the
luminal surface (Fig. 2). Inflammatory cells were sprinkled
throughout the epithelium. In the initial material, there was
no pleomorphism, no tumor necrosis, no increased or atypi-
cal mitoses, and no bone destructive invasion. However, in
the subsequent resection that included the skull base, there
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Fig. 1 Imaging studies showing
a coronal computed tomography
with nasal cavity (black arrow)
and maxillary sinus opacifica-
tion by inverted papilloma; b
middle ear (white arrow) and
temporal bone opacified by pap-
illoma; ¢ post-surgical appear-
ance of the ear (white arrow)
and sinonasal tract; d malignant
transformation identified in both
the sinonasal tract (upper white
arrow) and mastoid-temporal
bone (lower white arrow)

was a well-developed SCC. There was no maturation of the
process to the surface, cells were disorganized and stream-
ing with a haphazard distribution (Fig. 2), with paradoxi-
cal maturation and keratin pearl formation. The cells were
greatly enlarged with an increased nuclear to cytoplasmic
ratio. Mitoses were increased and included atypical forms.
Destructive infiltration into the adjacent structures was
noted. Margins were not assessed, but tumor extended to
the surfaces of the various samples submitted.

Discussion

Sinonasal papilloma (SP) were initially described by Dr. N.
Ward in 1854 in Long Hospital Lancet, where he named
them after Konrad Viktor Schneider, who in the 1600’s had
shown the origin of nasal secretions from the ectodermal
derived epithelium rather than from the central nervous
system [28, 52]. However, current classification systems
eschew eponyms, and so now sinonasal papilloma is the
preferred term [1]. Sinonasal tract SP is uncommon, esti-
mated to affect 2.3 patients per 100,000 population [53].

@ Springer

Involvement of the middle ear was documented by Stone,
et al. [11] in 1987, with overall 57 cases reported in the
English literature (including the present case) since that time
(Table 1), where documentation is sufficient to warrant the
diagnosis. Including the new case herein reported, TBSP
occurred in 26 females and 31 males, with age range of
19-81 years, with a median age at presentation of 56 years
(mean 54 years). While not reported in all cases, there was
an equal distribution between the right (n=27) and left
(n=21), with bilateral disease documented in three patients
(no data reported in the remaining patients). Nearly all cases
involved the middle ear most commonly, but concurrent dis-
ease in the external auditory canal, mastoid bone, eustachian
tube, skull base, and sinonasal tract was common. As such,
patients typically presented with a mass lesion. Other symp-
toms included hearing loss (n=237) with conductive hearing
loss more often than sensorineural; otorrhea (n=26), otal-
gia (n=12), tinnitus (n=238), and otitis media (n=38), along
with other symptoms such as vertigo and nerve symptoms
(facial nerve palsy). A ruptured membrane was documented
otoscopically in 19 patients, with an intact membrane in 11
patients (not reported in the remaining cases). Symptoms
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Fig.2 a Fragments of bone

are seen adjacent to inverted
papilloma in the middle ear. b
Microabscesses are seen with a
transitional-type epithelium in
this area of an inverted papil-
loma. ¢ Malignant transforma-
tion shows loss of maturation,
tumor necrosis (black arrow),
and loss of transepithelial
elimination of neutrophils. d
Paradoxical maturation and
squamous pearl formation are
seen, along with numerous
mitoses, including atypical
forms. There is streaming of the
cells with loss of maturation

were reported over a broad time range (1-360 months), with
a median of 18 months (average 37 months). However, this
finding may be distorted by the presence of concurrent or
antecedent sinonasal tract disease, where the clinical find-
ings may overshadow the ear and temporal bone findings. In
49% of cases, there was concurrent sinonasal tract disease
or involvement of the nasopharynx. Specifically, the eus-
tachian tube and/or orifice were commonly involved, and in
all reported cases with secondary disease, it was ipsilateral,
with only a few cases showing bilateral disease, but never
exclusively contralateral. In the patients who presented with
exclusive ear/temporal bone disease (as reported, n=25),
there were more females (n=15) versus males (n= 10); the
median age was younger (54 years versus 56 years), and the
patients were less likely to develop carcinoma (5 of 26 devel-
oped carcinoma [19%] versus 14 of 28 [5S0%] in patients with
concurrent sinonasal tract disease.

With 49% of the reported cases developing in the set-
ting of concurrent sinonasal tract or nasopharyngeal SP, it
seems that direct extension via the eustachian tube is cer-
tainly a major consideration in disease development [11].
Still, with a slim majority exclusive of sinonasal tract dis-
ease, the embryological development of ectopic migration
of the ectodermally derived Schneiderian membrane to the
endodermally derived mucosa of the upper aerodigestive
tract may account for ear and temporal bone development
[2, 13]. The average length of follow-up for patients with
concurrent sinonasal tract disease was 32.3 months, while

34.6 months for those without concurrent sinonasal tract dis-
ease, and thus follow-up time alone cannot be used to sug-
gest a higher proportion showing sinonasal tract disease if
followed for a longer duration. In the case herein presented,
there is support for direct extension, but still both theories
have good documentation.

Disease progression in the ear and temporal/mastoid
bone shows a much higher recurrence risk and malignant
transformation than for patients with sinonasal tract disease
exclusively. Specifically, recurrence developed in 38 of 49
patients (78%) in whom follow-up information was avail-
able, usually over a variable time frame, but most were iden-
tified within 12 months of the original diagnosis (one case
exceptionally developed 15 years after initial incomplete
excision [2]). However, there was no comment on recurrence
in many patients who were stated to be alive, but without
disease status, or there was no reported data at all. As such,
of those with reported data, 78% of patients developed recur-
rence that required additional management.

Further, while carcinoma (nearly all are squamous
cell carcinoma of variable differentiation) may be seen to
develop in the ear and temporal bone, sinonasal tract, or
both sites, development of carcinoma in the ear and tem-
poral bone was seen in 19 patients. Tumors were described
as carcinoma in situ in several cases, but with limited sam-
pling, lack of good orientation, and extension into skull base,
middle cranial fossa, and other sites, it may be the tumor
was really a SCC. Still, even when carcinoma is identified,
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Table 1 Patient information for papilloma of temporal bone and mastoid (literature review and current case)

Author, year Sex Age Side Exactsite  Number of recur- Papilloma category,  Carcinoma Patient Status Follow up
rence with/without carci- in temporal in months
noma bone
Stone, 1987 [11] M 55 R A, ME, E Yes, 4 times Inverted, with SCC Yes ANED 18
Altug, 1989 [12] F 64 B ME Yes, 4 times n/r Yes AWD n/r
Kaddour, 1992 [13] F 77 R ME Yes, twice Transitional cell No AWD 108
Roberts, 1993 [1] F 19 L ME, E No Exophytic and No ANED 6
inverted
Bold, 1995 [15] F 27 n/r ME n/r Inverted No n/r n/r
Seshul, 1995 [16] F 31 L ME, S Yes, 7 times Inverted Yes AWD 79
Wenig, 1996 [2] F 31 L ME Yes, 7 times in Both inverted and No ANED 60
180 months oncocytic
F 56 L ME Yes, twice in Both exophyticand ~ No ANED 144
24 months endophytic
F 19 L ME No Oncocytic No ANED 120
F 57 L ME Yes, twice in Oncocytic No ANED 84
72 months
F 19 L ME Yes Oncocytic No ANED 6
Jones, 1998 [4] F 35 L E Yes, 3 times in Papilloma Yes ANED 14
12 months
Vural, 1999 [17] F 44 n/r ME,S Yes, once Inverted No ANED 96
Chbhetri, 2001 [18] M 26 L ME, E Yes, once at Papilloma No ANED 14
6 months
de Filippis, 2002[9] M 58 L ME, S No Oncocytic No ANED 8
Pou, 2002 [5] M 54 R ME Yes, 4 times Inverted, with SCC Yes ANED 11
M 81 R ME, S Yes, once at Inverted, with carci- No DOD 36
6 months noma in situ
Blandamura, 2003 M 54 nr ME n/r Inverted No Alive n/r
(19] M 58 nr ME,S n/r Inverted No ANED 14
Marioni, 2003 [20] M 54 nfr ME n/r Inverted No n/r n/r
M 58 na/r ME,S n/r Inverted No n/r n/r
Bui, 2004 [21] F nr R ME, E Yes, once at Inverted No Dead 72
72 months
Mazlina, 2006 [6] M 54 L ME Yes, once Inverted, with SCC Yes Alive n/r
de Menezes Santos F 27 R ME, S No Papilloma No Alive n/r
Torres, 2007 [22]
Acevedo-Henao, M 63 R ME Yes, 6 times Inverted, with SCC Yes Alive 12
2010 [23]
Ali, 2011 [24] F 42 R A, ME, S n/r Exophytic n/r Alive n/r
Chrysovergis, 2011 M 56 R E No Papilloma No ANED 48
[25]
Inoue, 2011 [26] F 53 L ME No Papilloma No ANED 11
Kainuma, 2011 [27] M 65 L N Yes, once at Inverted No ANED 10
2 months
Shen, 2011 [28] M 56 L ME, E, S No Papillary SCC in No ANED 6
nasal cavity
Uchida, 2011 [29] F 52 B ME Yes, once Inverted No Alive n/r
Zhou, 2011 [30] M 52 L ME, E n/r Inverted, with CIS Yes ANED 8
Lopes Barbosa, 2012 M 46 R S Yes, 9 times Inverted No DOD 2
[31]
Dingle, 2012 [7] M 52 B ME, S Yes, twice (2 and Inverted Yes AWD n/r
6 months)
Mitchell, 2012 [32] F 69 R A, ME, E Yes, once Inverted, with CIS Yes Alive 36
Miah, 2012 [33] F 73 R A, ME, S Yes, once Inverted, with SCC  Yes ANED 18
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Table 1 (continued)

Author, year Sex Age Side Exactsite = Number of recur- Papilloma category,  Carcinoma Patient Status Follow up
rence with/without carci- in temporal in months
noma bone
Rubin, 2012 [34] M 73 L A, ME Yes, 6 times Inverted No ANED 24
Liu, 2013 [35] F 81 R ME, A Yes, twice Inverted, with papil-  Yes Alive 14
lary SCC, non-
keratinizing
van der Putten, F 74 R ME No Exophytic No ANED 60
2013 [36]
Carlson, 2015 [3] M 68 R ME, S, E Yes, twice Inverted with CIS Yes AWD n/r
M 65 L ME, S, E No Inverted with CIS Yes ANED 18
M 58 R ME, S, E Yes, 7 times Inverted No AWD 3
M 62 R ME No Inverted No ANED 60
Schaefer, 2015 [8] M 46 R ME No Papilloma No Alive 18
Sharma, 2015 [37] M 67 L ME, S Yes, twice Inverted No Alive n/r
Coca-Pelaz, 2016 M 74 L A, S, ME Yes, 3 times Inverted No DOD 24
[38]
Nath, 2016 [39] M 60 R E, ME, S Yes, twice Inverted with CIS Yes n/r n/r
Haywood, 2017 [40] M 44 R ME, E Yes, twice Inverted No Alive 36
Eui-Kyung, 2018 F 39 R A, S No Inverted No Alive 9
[41]
Mummadi, 2018 [42] M 53 R ME, E No Inverted No ANED 12
Pla-Gil, 2018 [43] M 50 R A, ME, S No Inverted No ANED 60
Adams, 2019 [44] F 60 L ME Yes, once Inverted No Alive n/r
Alghamdi, 2019[45] M 76 L ME, S Yes, once Inverted, with SCC,  Yes Alive 48
nonkeratinizing
Bayindir, 2019[46] F 77 R M, S Yes, twice Inverted, with CIS Yes DOD 8
Hasnaoui, 2019 [47] M 59 L ME Yes, once Inverted No Alive 30
Fu, 2020 [48] F 51 R A,ME, E, S Yes, twice Oncocytic No Alive 20
Marzouk, 2021 [49] F 68 R A, ME, S Yes, once Inverted with SCC Yes ANED 17
Current case M 53 L ME, S Yes, 13 times over Inverted, with SCC Yes DOD 83

83 months

F female, M male, R right, L left, B bilateral, A external auditory canal, ME middle ear, E Eustachian tube, S mastoid, SCC squamous cell carci-
noma, CIS carcinoma in situ, ANED alive with no evidence of disease, AWD alive with disease, DOD dead of disease, n/r not reported

there is a relatively good overall patient outcome. For the
57 patients reported (present case included), 6 patients had
died with disease (median 30 months; mean 38 months);
47 patients were alive at last follow-up: 31 without disease
(median 18 months; average 33 months); 7 with locally
recurrent disease (median 6 months; mean 20 months); and 9
patients alive without disease status known; 4 patients were
without follow-up. Male patients developed carcinoma at a
1.7:1 ratio over female patients, a finding that is different
from sinonasal tract tumors [10]. Further, when exclusive
ear and temporal bone disease is present, there is less chance
of developing carcinoma, and when seen, females are less
likely to develop carcinoma. In the vast majority of malig-
nant cases reported, concurrent sinonasal tract carcinoma
was also noted. Thus, if synchronous or metachronous ear/
temporal bone disease is present in patients with malig-
nant transformation in sinonasal tract tumors, it would be

prudent to carefully exclude malignancy in the ear/tempo-
ral bone sites also. Thus, while recurrences and even car-
cinoma develop, long term follow-up is generally able to
maintain control of the disease. Surgery is the mainstay of
therapy, and the more aggressive the surgery performed ini-
tially, the less likely the patient was to develop recurrence:
67% recurrence with limited excisions; 10—13% with mas-
toidectomy/radical surgery [54].

The histological features of SP of the middle ear, mastoid,
and temporal bone, are morphologically identical to those
of the sinonasal tract. Still, the vast majority are inverted SP
type (42 of 57 patients, 74%), with six oncocytic tumors,
and four exophytic tumors (histologic type was not stated
in several reports or was reported to be mixed, but histo-
logic review of the printed pictures allowed cases to be
more definitively classified). The inverted tumors may have
a polypoid or papillary appearance macroscopically, but an
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inverted growth pattern histologically. There are multiple
layers of transitional-squamous epithelium, occasionally
showing surface ciliated epithelium and mucocytes, along
with small collections of acute inflammatory cells. The cells
had limited pleomorphism, with well-developed cell borders,
but generally without frank keratinization. Mitoses were pre-
sent but limited to the basal layers. Depending on the site of
involvement, intimate association with bone, dura, or even
nerves may be identified in otherwise histologically benign
tumors. Six cases showed tall columnar stratified epithe-
lium with oncocytically-altered epithelium, characteristic for
oncocytic-type papilloma. An exophytic growth with surface
keratinization was reported in four patients. If malignancy
was identified, all of the reported cases were squamous cell
carcinoma, identified by marked pleomorphism, increased
mitoses (including atypical forms), tumor necrosis, and
destructive infiltration into soft tissues and/or bone. All
of the malignant cases reported have arisen from inverted
papillomas rather than oncocytic or exophytic type tumors.
When carcinoma was identified, it was not uncommon to
employ radiation (n = 18) and/or chemotherapy (n=2) after
surgery, depending on disease extent and location [3, 5-7,
11, 12, 16, 23, 27, 28, 30, 33, 35, 39, 45, 46, 49, 55].
Testing by p16, in situ hybridization, and/or polymerase
chain reaction techniques identifies HPV in 44% of cases
[2-4,7,9, 14, 20, 27, 36, 40, 45]. However, many of the
cocktails applied test only high risk types, and yet low risk
HPV types are more commonly detected in sinonasal-type
papilloma [56, 57]. As such, it does not seem that HPV detec-
tion or determination is critical to diagnosis or management.
These epithelial tumors have a very unique histology,
but may still be confused with middle ear mixed epithe-
lial neuroendocrine tumors (MeMeNET, formerly middle
ear adenoma or neuroendocrine adenoma of the middle ear)
and squamous cell carcinoma. The ribbon-like, glandular,
and “infiltrative” appearance of MeMeNETs with a lack
of inflammatory cells should aid in separation, while neu-
roendocrine markers are also helpful. A well-differentiated
squamous cell carcinoma tends to show more pleomorphism,
necrosis, and increased mitoses, along with destructive
growth. Still, carcinoma may develop within SP, and so a
careful review must be performed to exclude this possibility.

Conclusion

Sinonasal-type papillomas are rare tumors in the ear and
temporal bone, with nearly 50% of patients documented to
have concurrent sinonasal tract disease. Patients present over
a broad age range, with a peak in the sixth decade with-
out a sex predilection. Symptoms were non-specific and
may relate to ear and temporal bone and/or sinonasal tract.
Recurrences were common (78% of reported patients) with

@ Springer

malignant transformation identified with greater frequency
(33%) than in exclusively sinonasal tract sites (2-8%). The
more radical and complete the initial surgery the less likeli-
hood there was for tumor recurrence. Still, there is a good
long term outcome for most patients, with close clinical
follow-up advocated to manage recurrence or malignant
transformation.
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