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Introduction

Inverted papilloma (IP) is an uncommon benign neoplasm 
with malignant potential arising from the Schneiderian 
Membrane (1), and has been occasionally reported to 
involve the temporal bone (2).

The first reported case of IP involving the temporal bone 
by Stone et al. was in 1987 (3). Since that time there has 
been a slow accumulation in reported cases (2). Although 
progress has been made in understanding this disease, its 

rarity has meant only a basic appreciation of this disease and 
its management is known. A number of theories regarding 
the aetiology of temporal bone IP (IPTB) have been 
proposed; including transmission through or invasion along 
the Eustachian Tube, ectopic Schneiderian Membrane 
within the middle ear that undergoes transformation 
to IP, or squamous metaplasia of middle ear mucosa 
secondary to chronic inflammation, eventually leading to IP 
formation (3,4). IPTB has been differentiated into primary 
(PIPTB) and secondary (SIPTB) types, but there exists no 

Review Article

Inverted papilloma of the temporal bone: recent experience and a 
systematic review of management

Timothy Mclean1, Kaman Dhillon2, Bernard Lyons2*, Robert Briggs1*

1Department of Otolaryngology, The Royal Victorian Eye and Ear Hospital, Melbourne, Australia; 2Department of Otolaryngology, St. Vincent’s 

Hospital, Melbourne, Australia

Contributions: (I) Conception and design: R Briggs, B Lyons; (II) Administrative support: None; (III) Provision of study materials or patients: None; 

(IV) Collection and assembly of data: T Mclean, R Briggs, B Lyons; (V) Data analysis and interpretation: All authors; (VI) Manuscript writing: All 

authors; (VII) Final approval of manuscript: All authors.

*These authors contributed equally for the senior authorship.

Correspondence to: Timothy Mclean, FRACS. Department of Otolaryngology, The Royal Victorian Eye and Ear Hospital, 32 Gisborne St., East 

Melbourne 3002, Australia. Email: andrew.mclean@eyeandear.org.au.

Background: Inverted papilloma (IP) is an uncommon tumour that usually arises in the sinonasal cavity, 
however rarely it may involve the temporal bone. Its scarcity has meant there is a limited understanding of 
this disease and an ill-defined approach to management.
Methods: An institutional experience with two cases of this rare condition is presented followed by a 
systematic review of the literature regarding management of IP of the temporal bone (IPTB). A review of 
the literature was performed for IPTB with collation and analysis of clinical, pathologic, and treatment 
outcomes.
Results: Fifty suitable studies were identified, containing a total of 57 cases, including the two cases 
presented in this review, of IPTB for analysis. The mean age at presentation was 53.4 years (SD: ±16.3) and 
the male to female ratio was 1:0.9. Dysplasia or malignancy was seen in 42.1% of cases, and human papilloma 
virus (HPV) positivity in 43.4% of cases tested. 94.7% of cases were treated by various surgical approaches, 
with radiation or chemotherapy or both being used in 26.3% of cases. Subgroup analysis of primary and 
secondary IPTB showed differences in clinicopathologic features and treatment outcomes.
Discussion: Complete surgical excision is the recommended management, but the ideal approach is yet to 
be defined. Adjuvant therapy should primarily be considered in the setting of malignant transformation.

Keywords: Temporal bone; inverted papilloma (IP); Schneiderian papilloma

Received: 05 October 2020; Accepted: 21 May 2021; Published: 17 June 2021.

doi: 10.21037/ajo-20-74

View this article at: http://dx.doi.org/10.21037/ajo-20-74

14

https://crossmark.crossref.org/dialog/?doi=10.21037/ajo-20-74


Australian Journal of Otolaryngology, 2021Page 2 of 14

© Australian Journal of Otolaryngology. All rights reserved. Aust J Otolaryngol 2021;4:23 | http://dx.doi.org/10.21037/ajo-20-74

consensus on how to define these subtypes and whether this 
classification is of use.

The management of sinonasal IP has evolved to a point 
where there is now a well-defined treatment approach, with 
endoscopic surgery the favoured option (5-7). In addition 
to surgery there are adjuvant therapies such as radiation 
therapy or chemotherapy which may be used in certain 
situations such malignant transformation (7). However, 
the optimal management of IPTB is still uncertain and 
poorly defined within the sparse literature regarding this 
entity. This paper reviews two cases of IPTB and details 
their management. A literature review focusing on the 
management of IPTB is then presented with the aim 
of better defining this rare disease and the approach to 
treatment. We present the following article in accordance 
with the PRISMA reporting checklist (available at http://
dx.doi.org/10.21037/ajo-20-74).

Methods

Ethics approval for this case series was granted by the 
Institution’s Ethics Review Board. Two cases of IPTB were 
identified, which were managed from 2015 until the present 
day. The details of these cases and their management are 
described.

In addition, the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
was used to perform a systematic review of the current 
literature (8). The objectives for the systematic review 
were to compare the outcomes of surgical and non-surgical 
management of patients with inverted IPTB and to assess 
if clinicopathologic factors influenced these outcomes. 
A literature review was performed on 25th June 2020 of 
Medline, EMBASE, and The Cochrane Library. The search 
strategy aimed to include all articles concerning IPTB 
or subsites. Two main search domains were used which 
were combined with the Boolean operator “AND”, while 
search terms contained within each domain were combined 
with the Boolean operator “OR”. The first search domain 
included “Inverted Papilloma” or “Inverting Papilloma”. 
The second search domain included “Temporal Bone”, 
“Mastoid”, or “Middle Ear”.

Studies were selected if they met the following inclusion 
criteria; (I) English language, (II) pathologically confirmed 
IPTB or subsites. Studies were excluded if they contained 
insufficient detail for analysis. The search results were 
reviewed for eligibility and if the title or abstract suggested 
a potentially eligible study, whether abstract or full paper, 

was assessed by a single reviewer. The references were then 
checked to identify any other potentially eligible studies.

The primary outcome of the literature review was 
to determine the treatment types (surgery, radiation, 
chemotherapy) and outcomes (disease-free survival, 
disease specific survival) for IPTB, and the secondary 
outcomes were demographic (gender, age, location) and 
clinicopathologic aspects [primary or secondary IPTB, 
malignancy, human papilloma virus (HPV) status] of IPTB. 
Risk of bias was also assessed using a standardised tool (9).

There is no clear definition in the literature of PIPTB 
or SIPTB. In this review, PIPTB is defined as IPTB 
occurring solely in the temporal bone without any previous 
or concurrent IP in the sinonasal cavity, and SIPTB is 
defined as IPTB occurring in the setting of previous or 
current sinonasal IP. Surgery with a curative intent, aiming 
for an R0 or R1 resection, was classified broadly as either 
conservative or radical. Conservative surgery we defined 
as any resection less extensive than a modified radical 
mastoidectomy, while radical surgery was defined as a 
modified radical mastoidectomy or more extensive ablation. 
We defined tumour debulking as surgery where the 
incomplete removal was the likely and intended outcome, 
resulting in an R2 resection. Typically, tumour debulking 
was a limited procedure where only gross disease was 
extirpated. We defined salvage surgery (either conservative 
or radical) as revision surgery performed with curative 
intent after failed initial conservative or radical surgery.

The included studies were all retrospective case 
reports or series. Time from diagnosis to progression 
was calculated, and patients who did not progress were 
censored at the last date of follow-up when no progression 
was confirmed. The Kaplan-Meier method was used to 
calculate disease free-survival probabilities. The survival 
analysis for disease-free survival was based on initial surgery 
with curative intent. The data was considered not suitable 
for meta-analysis due to heterogeneity of treatment and 
likelihood of bias in the published studies. The database 
was compiled into Excel version 16.6.11 (Microsoft Corp., 
Redmond, WA, USA) for Mac (Cupertino, CA, USA) and 
analysed using SPSS version 26 (IBM, Armonk, NY, USA).

Case 1

A 55-year-old male initially presented in late 2014 with 
symptoms associated with a left nasal mass and ipsilateral 
middle ear effusion. He had no relevant background medical 
history. A magnetic resonance imaging (MRI) scan performed 
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in December 2014 showed a soft tissue mass involving the 
left maxillary, ethmoid and sphenoid sinuses with fluid signal 
in the left middle ear and mastoid but no extension of the 
mass into the postnasal space or middle ear cleft. A biopsy at 
this time revealed IP with carcinoma in situ (CIS).

In  J anuary  2015  endoscop ic  re sec t ion  o f  the 
sinonasal lesion was performed and also insertion of 
a left tympanostomy tube. During placement of the 
tympanostomy tube a middle ear polyp was discovered and 
biopsied. Pathology from both the sinonasal lesion and 
middle ear polyp revealed a mixture of both exophytic and 
IP with no malignant features.

Post-operative MRIs performed in 2015 showed post-
surgical changes in the sinuses and a mass in the left middle 
ear cleft extending to the Eustachian tube and tegmen 
tympani with adjacent dural enhancement. Subsequently 
a cortical mastoidectomy was performed revealing 
extensive disease with in the middle ear and mastoid with 
involvement of the dura. The case was discussed in a Head 
and Neck Cancer Multi-Disciplinary Meeting (MDM) 
with the consensus for close observation, in light of the 
patient’s preference for a conservative approach and low 
chance of complete tumor removal due to the degree of 
dural involvement with IP. A surveillance MRI in October 
2017 showed no recurrence of the sinonasal tumour but 
progression of the IPTB with disease involving the external 
auditory canal, middle ear cleft, mastoid, eustachian tube 
and dura but without intracranial extension.

Transcanal debulking procedures were performed in 
2018 and in 2020. This involved removing only the IP that 
was protruding through a tympanic membrane perforation 
and extending down the external auditory canal. The 
rationale was to reduce otorrhoea and visible tumour while 
minimising surgical risk in a tumour that was behaving 
indolently. Histopathology continued to show dysplasia 
but without malignant transformation. The patient was 
also keen to explore non-surgical treatments for IP, and so 
underwent vaccination with Gardasil® (10).

Case 2

A 66-year-old male initially presented in late 2017 with 
symptoms associated with a nasal mass. His background 
medical history included type 2 diabetes treated with oral 
hypoglycaemics. Initial MRI and computed tomography 
(CT) imaging showed a lesion in the posterior nasal cavity 
extending into the nasopharynx and biopsy confirmed 
mixed inverted and exophytic papilloma with CIS. Repeat 

CT and MRI in 2018 showed bilateral middle ear and 
mastoid effusion without any bone erosion. The patient 
was consented for an endoscopic resection of the sinonasal 
IP and tympanostomy tube insertion, but was reluctant 
to undergo surgery and so this was not performed until 
October 2018. Intra-operatively polypoid masses were 
identified in the both middle ear clefts, and these were 
biopsied. The histopathology from the sinonasal tumour 
and the middle ear polyps, showed IP which was similar to 
the initial biopsy. The patient refused further treatment at 
this stage so was placed under active surveillance.

In late 2019 the patient was referred to our institution 
for management of his bilateral IPTB and deteriorating 
hearing. Examination revealed IP fungating down his 
external auditory canals bilaterally but no sinonasal 
recurrence. Repeat MRI showed progression of the IPTB 
to involve both eustachian tubes and with bilateral tegmen 
erosion and enhancement of the brain parenchyma on the 
left. Despite this the patient opted for ongoing observation, 
however the patient was keen to explore non-surgical 
treatment options, and agreed to undergo vaccination with 
Gardasil® (10).

In February 2020 the patient presented with a 
progressive right facial nerve palsy. Repeat MRI was 
performed and this showed no significant interval change 
in disease or radiologic evidence of perineural tumour 
spread. A right sided tympanomastoidectomy and blind 
sac was performed to assess for malignant transformation. 
Pathology demonstrated basaloid squamous cell carcinoma 
(SCC) arising from IP, with immunohistochemical staining 
positive for p16 and p40 and negative for CK7, while the 
Ki67 was low. The case was discussed at a Head and Neck 
Cancer MDM and the recommendation was for radiation 
therapy, however the patient opted for ongoing observation 
and there has been gradual disease progression on imaging.

Results

The literature search yielded a total of 128 potential articles 
suitable for analysis. All duplicates were removed, as a 
number of published reports involve the same case of IPTB. 
Abstracts of the remaining articles were reviewed to check 
they met inclusion and exclusion criteria. The full text of 
eligible articles were then assessed. Of the 128 potential 
articles 85 were excluded leaving 43 suitable for the review. 
The reference of the 43 studies were then hand searched 
for further eligible articles resulting in inclusion of an 
additional seven studies. As a result, there were 50 articles 
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(Table 1) appropriate for inclusion in the review accounting 
for 55 cases, and with inclusion of the cases in this article 
there were a total of 57 cases of IPTB for analysis. The cases 
of IPTB include both PIPTB and SIPTB. Demographics 
are outlined in Table 2.

IPTB

Overall, for both PIPTB and SIPTB (n=57), the mean age 
was 53.4 years (SD: ±16.3) and the male to female ratio was 
1:0.9. The ratio of right to left ears was 1:1 and there were four 
cases of bilateral disease. There were 23 cases tested for HPV 
or p16 status and 43.5% (n=10) of those tested were positive. 
Fifty-seven point nine percent (n=33) of cases were classified as 
benign while 42.1% (n=24) were dysplastic or malignant.

PIPTB

There were 27 cases of PIPTB. The average age was  
49.4 years (SD: ±18.1). The male to female ratio was 1:1.6. 
The ratio of right to left ears was 1.1.4 and there were no 
cases of bilateral disease. Of the 11 cases tested for HPV 
or p16, 27.2% (n=3) were positive. Eighty-eight point nine 
percent (n=24) of cases were benign, while 8.3% (n=2) of 
cases had some degree of dysplasia and 4.2% (n=1) of cases 
were malignant.

With respect to the management of PIPTB (Table 3), there 
was one case where the type of surgery was not specified. 
Initially, conservative surgery was performed in 13 cases 
and debulking surgery was carried out in three cases. Of 
these, one case had no outcomes reported, six cases had no 
recurrence and nine cases had recurrence or residual disease. 
Six recurrences were after conservative surgery. Further 
salvage surgery was performed in six cases after failure of 
initial conservative surgery, of these one was salvaged with 
conservative surgery, and five were salvaged with radical 
surgery, with one dying shortly after radical surgery.

Of the cases initially treated with radical surgery (n=10), 
one case had no reported outcomes, two cases had recurrence, 
and there was no recurrence in seven cases. Of the two cases 
that recurred, one was palliated and the other died of disease.

The timing of recurrence after surgery for PIPTB was 
inconsistently reported but most recurrences were within  
2 years.

SIPTB

There were 30 cases of SIPTB. The average age was  

57.0 years (SD: ±13.7). The male to female ratio was 1:0.6. 
The ratio of right to left ears was 1:0.7 and there were four 
cases of bilateral disease. There were 12 cases tested for 
HPV or p16 and 58.3% (n=7) of cases tested were positive. 
Thirty percent (n=9) of cases were benign and 16.7% (n=5) 
of cases had dysplasia, all high grade, and 53.3% (n=16) of 
cases were malignant.

With respect to the management of SIPTB (Table 3), 
three cases did not have surgery.

Initial treatment was debulking surgery in three cases and 
conservative surgery in six cases. Of these, two recurred, 
three had residual disease, three reported no recurrence 
and one outcome was not reported. The two recurrences 
were after initial conservative surgery. Salvage treatment 
was recommended in the two cases that failed initial 
conservative surgery; one was treated with conservative 
surgery and the other with radiation.

There were 18 cases initially treated with radical surgery, 
with seven recurring, nine with no recurrence, and one with 
no reported outcome. Of the seven cases with recurrence, 
one refused radiotherapy and died, one was only able to 
tolerate part of the radiotherapy regime before dying, three 
were salvaged with further surgery and radiotherapy with 
only two surviving, and two patients were given further 
surgery, radiotherapy and chemotherapy, with one surviving 
and the other not.

Recurrence after surgery for SIPTB was inconsistently 
reported but most recurrences were seen within 1 year.

Outcomes

The mean disease-free survival (Table 4) for IPTB is  
76.3 months (SD: ±10.1), while the mean disease free-
survival for PIPTB is 78.6 months (SD: ±14.1), and the 
mean disease-free survival for SIPTB is 60.6 months 
(SD: ±10.6). A Kaplan-Meyer analysis was performed and 
the survival plot is shown in Figure 1. A log-rank test for 
equality of survival distributions showed no significant 
difference (P=0.498) between disease recurrence after initial 
treatment for PIPTB and SIPTB.

Benign IPTB

Benign IPTB was found in 57.9% (n=33) of cases, with 14 
initially treated with conservative surgery, four treated with 
debulking surgery, 13 treated with radical surgery, in one 
case the type of surgery was not specified, and one patient 
declined surgery and was treated with radiotherapy.
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Table 2 Demographic and clinical data

Variables Combined PIPTB SIPTB

Mean age ± SD (years) 53.4±16.3 49.4±18.1 57.0±13.7

Gender, M:F 1:0.9 1:1.6 1:0.6

Laterality, right:left [bilateral] 1:1 [4] 1:1.4 [0] 1:0.71 [4]

IPTB, temporal bone inverted papilloma; PIPTB, primary IPTB; SIPTB, secondary IPTB.

Table 3 Treatment data

Treatment modality Total*# Primary IP* Secondary IP#

Debulking surgery 6/57 3/27 3/30

Conservative surgery 19/57 13/27 6/30

Radical surgery 28/57 10/27 18/30

Radiation 15/57 3/27 12/30

Chemotherapy 3/57 0/27 2/30

*, in one case type of surgery was not specified; #, three cases received no surgery. IP, inverted papilloma.

Table 4 Treatment outcomes

Treatment outcomes Total Primary IP Secondary IP

Median [IQR] surveillance time (months) 18 [9–36] 18 [9–32] 18 [10–36]

Mean disease free survival (months) 76.3 (SD: ±10.1) 78.6 (SD: ±14.1) 60.6 (SD: ±10.6)

Death or palliative (from disease) 7 2 5

IP, inverted papilloma.

Figure 1 Disease free survival. IPTB, temporal bone inverted papilloma; PIPTB, primary IPTB; SIPTB, secondary IPTB.
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When considering only definitive treatment where there 
was surgery with a curative intent (conservative or radical 
surgery), there were seven failures and five underwent 
surgical salvage. Two patients died of progressive benign 
IPTB.

Malignant or dysplastic IPTB

In 42.1% (n=24) of cases there was some degree of dysplasia 
or malignancy on histopathology (Table 5). Dysplasia, when 
found, was for the majority cases classified as severe. Initial 
treatment for the 24 cases included seven treated with less 
than radical surgery, 15 treated with radical surgery, one 
patient refused surgery and had radiation, and another 
received palliative radiotherapy.

If only cases with treatment with definitive or curative 
intent were considered then ten cases had recurrence. Four 
cases were salvaged, one patient with radiation alone, one 
with surgery alone, and two with a combination of radiation 
and surgery. Four patients died of their disease and another 
three were described as being palliated.

In addition, PIPTB had 88.9% (n=24) of cases classified 
as benign, 7.4% (n=2) as dysplastic and 3.7% (n=1) 
were malignant or CIS. While for SIPTB, which is a 
histologically more aggressive disease, 30% (n=9) were 
classified as benign, 16.7% (n=5) as dysplastic (high grade), 
and 53.3% (n=16) as malignant or CIS.

Human papilloma virus

HPV positivity for PIPTB was 27.2% (n=3) and for 
SIPTB was 58.3% (n=7), however only 40.4% (n=23) 
of cases of IPTB were analysed for HPV or a surrogate 
marker (Table 5).

Non-surgical therapy

Non-surgical therapy such as chemotherapy or radiation 

therapy was used in select patients and most commonly 
as an adjuvant treatment. Radiation therapy was given 
to 26.3% (n=15) of patients in total, and 3.5% (n=2) of 
patients received chemotherapy (Table 3). Of those that 
received radiation, in 13 cases it was for malignant or 
dysplastic disease and in two cases for benign disease; the 
latter comprised of one patient who refused surgery opting 
instead for radiation and the other patient diagnosed with 
recurrent disease. Chemotherapy was only used in the 
treatment of SIPTB for recurrent malignant disease. Of 
the 15 cases of IPTB that received radiation three were in 
PIPTB and 12 were in SIPTB.

Discussion

Due to the rarity of IPTB there has only been 55 unique 
cases reported in the literature to date. This has generated 
only a basic understanding of this disease, and as a result 
there has been limited evolution in the management 
of IPTB. Currently, there is no consensus on how to 
differentiate PIPTB from SIPTB and whether this 
distinction is valid. In this review, PIPTB is defined as IP 
occurring solely in the temporal bone or a subsite without 
any previous or concurrent IP in the sinonasal cavity. It 
has been posited that PIPTB can occur synchronously 
or metachronously with sinonasal IP when no direct 
connection, either clinically or radiologically, is found 
between two lesions but instead as a result of multifocal 
disease. Multifocal IP, occasionally reported in the 
literature, is difficult to prove conclusively as a cause of 
PIPTB (7). As seen in both cases described here, initially 
no direct connection was evident radiologically between 
the IP in the sinonasal cavity and the IPTB, but over 
time, disease became radiologically apparent along the 
eustachian tube. It is possible that this is a result of collision 
between multifocal IP, but more likely reflects a single 
tumour where the connection between two seemingly 
distinct parts is actually clinically and radiologically occult 

Table 5 Patient/disease factors

Disease/tumor characteristics Total Primary IP Secondary IP

HPV (or surrogate marker) status, n [total cases tested] 10 [23] 3 [11] 7 [12]

Benign, n [total cases] 33 [57] 24 [27] 9 [30]

Dysplasia, n [total cases] 7 [57] 2 [27] 5 [30]*

Malignant or CIS, n [total cases] 17 [57] 1 [27] 16 [30]

*, all dysplasia high grade. IP, inverted papilloma; HPV, human papilloma virus; CIS, carcinoma in situ.
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early in the course of the disease. Trying to determine a 
direct connection between IP in the sinonasal cavity and 
the temporal bone is difficult due to anatomic limitations 
that prevent direct examination and because low volume 
mucosal disease may be below the resolution of imaging. 
In addition, as discussed by Carlson et al. [2015], IPTB 
tends to be found ipsilateral to any sinonasal IP, making the 
argument for multifocality seem less plausible (2). It has 
been suggested that a delay in occurrence between sinonasal 
IP and IPTB may also indicate multifocal disease (35,51,58), 
but on the other hand delayed recurrence of sinonasal IP 
is not atypical. For sinonasal IP, the literature indicates 
the majority of recurrences occur within 2 years but 17% 
occur after 5 years and 6% after 10 years, necessitating 
long term follow-up (59). Therefore, we define SIPTB as 
IPTB occurring in the setting of any previous or current 
sinonasal IP.

The true rate of SIPTB is difficult to determine, in 
part due to inconsistencies defining and reporting PIPTB 
and SIPTB, and also due to the fact sinonasal IP that 
has undergone malignant transformation with resulting 
skull base or temporal bone invasion may be mistakenly 
interpreted as SIPTB (2,32,42).

Overall, IPTB presents on average at 53.4 years with an 
almost even sex distribution, however, there are differences 
in clinical presentation between PIPTB and SIPTB. PIPTB 
presents at a younger age and with a female preponderance. 
Four cases of bilateral disease were found in SIPTB while 
none in PIPTB, possibly reflecting a more aggressive 
disease process.

The rate of dysplasia and malignancy in SIPTB (70.0%) 
was much higher than in PIPTB (11.1%). Whether SIPTB 
is an innately more aggressive or the histopathology reflects 
aggressive sinonasal IP that progresses to directly involve 
the temporal bones is unclear. Certainly, the latter scenario 
seems plausible, however this does not fully account for the 
30% of SIPTB cases with a benign histopathology.

There were higher rates of HPV positivity seen in 
SIPTB (58.3%) than PIPTB (27.2%). However, only 
40.4% (n=23) of cases of IPTB were analysed for HPV or 
surrogate marker, with testing rates low and inconsistently 
performed. The relationship between sinonasal IP and HPV 
is unclear, but evolving (15,60-63). So too is the relationship 
between HPV and IPTB and its contribution to subsequent 
malignant transformation requires further investigation (15).

The treatment for IPTB has not been as clearly defined 
as it has for sinonasal IP (6,64). However, 78% (n=39) of 
published papers analysed in this review recommended 

complete surgical excision of the disease of IPTB as first 
line management. Conservative surgery was more likely 
to be attempted in PIPTB (50%) than in SIPTB (22.2%); 
and radical surgery more likely to be performed in SIPTB 
(66.7%) than PIPTB (38.5%). It is difficult to compare 
surgical outcomes between PIPTB and SIPTB, as surgical 
approaches that were utilised varied widely within the 
broad categories of conservative and radical surgery. The 
extent of surgery tended to reflect the extent and nature 
of the disease, with radical surgery generally reserved for 
advanced disease, malignant disease or SIPTB, often with 
adjuvant therapy added for malignant change or incomplete 
resection.

An estimate of failure or disease recurrence after initial 
surgical treatment considering only those cases undergoing 
curative intent surgery (conservative or radical) and with 
reported outcomes was calculated. For PIPTB this is 50% 
(n=6) for conservative surgery and 22.2% (n=2) for radical 
surgery. Utilising the same criteria but for SIPTB, then 
the chance of failure for conservative surgery comes to 
40% (n=2), while 43.8% (n=7) for radical surgery. Salvage 
was possible and often successful with surgery alone for 
IPTB, while for SIPTB salvage was less successful despite 
the addition of adjuvant treatment. The non-significant 
difference in treatment outcomes between PIPTB and 
SIPTB must be interpreted with care as, in general, 
PIPTB represented less extensive disease and SIPTB 
was treated more radically and with adjuvant therapy. In 
addition, the small numbers, heterogeneity in primary 
and adjuvant treatments and limited follow-up preclude 
any definitive conclusions being drawn. Furthermore, the 
traditional approach to sinonasal IP is complete surgical 
resection, which is difficult to achieve in IPTB due to 
anatomic factors. Complete resection of IPTB offers the 
best chance of cure, and this is supported by the literature 
(37,46), however the optimal way to achieve this has yet 
to be defined. Any surgery needs to be tailored to both 
patient and disease factors. Patient factors include age, 
patient preference and fitness for surgery. Disease factors 
include PIPTB versus SIPTB, dysplastic or malignant 
histopathology, and locoregional extent, while the effect 
of HPV status is unknown as a disease modifying factor. 
Radical surgery such as temporal bone resection is feasible 
for IPTB but the associated morbidity may not be justified 
when there is no evidence of malignant transformation and 
in situations where a more conservative approach would be 
curative and less morbid (13,46).

Overall, in the literature IPTB was treated with 
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debulking surgery in six cases. Both patients presented in 
this report underwent debulking surgery, in part due to 
patient preference and in part as the chance of surgical cure 
was low and entailed significant risk. For Case 1, this has 
provided a degree of symptom control for close to 6 years. 
For Case 2, surgery was primarily performed to diagnose 
malignant transformation due to disease progression seen 
clinically and on imaging. Surgical resection of IPTB 
especially with involvement of the Eustachian tube is not 
without significant risk, as shown by Mitchell et al. [2012] 
where curative resection for SIPTB was achieved but 
involved utilising a combined transnasal/transtemporal 
approach and preparing for a carotid injury (52). Debulking 
surgery, although non-curative, may still play a role in terms 
of symptom control and providing tissue to aid in diagnosis 
in carefully selected cases that are not amenable to curative 
resection, or due to patient and disease factors.

Adjuvant therapy should be considered on a case by case 
basis and is generally reserved for dysplastic, malignant or 
recurrent disease, or in cases where the patient is not fit 
for, or refuses, surgery. HPV vaccination did not seem to 
dramatically alter the natural history of the disease in the two 
cases presented, despite its effectiveness being reported in 
one case of sinonasal IP (10). In the two cases reported on, 
one was p16 positive and the other negative, while both had 
advanced disease with only a limited period of observation.

The distinction between PIPTB and SIPTB seems 
valid based on the current literature limited regarding 
IPTB, due to the difference in clinicopathologic features, 
treatment approaches, and outcomes. Risk of bias for the 
studies were assessed, using a standardised tool developed 
for observational studies of interventions (9). However, 
due to the included trials being case reports or series, bias 
could not be assessed beyond the domains of follow-up 
and reporting where it was at a high risk for all studies. 
The limitations of this review include the heterogeneous 
types of surgery performed; conservative versus radical and 
variation within these groups; and the inconsistent addition 
of adjuvant treatments and limited follow-up presented. 
Most of papers contain only a short duration of follow-up 
and this would bias towards an under reporting of treatment 
failures, and in addition the rarity of the disease would likely 
produce a publication bias against cases with poor outcomes 
and untreatable disease.

Conclusions

IPTB is poorly understood, and the literature suggests that 

dividing it into PIPTB and SIPTB may be worthwhile to 
aid in management. However, whether or not PIPTB and 
SIPTB are distinct entities remains to be proven. Based 
upon the limited available evidence the management of 
IPTB should be complete surgical extirpation, but in certain 
situations limited surgery such as debulking procedures may 
offer diagnostic or symptomatic benefit. Adjuvant therapy 
should primarily be considered in the setting of malignant 
transformation.
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