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ABSTRACT

Introduction: Sinonasal inverted papilloma (SNIP) is a rare,
benign tumour originating from the mucosal lining of the
sinonasal cavity. The treatmentisaimed at complete tumour
resection. Current resection methods include external
excision, endoscopic surgery and a combined approach.
The high rate of SNIP recurrence poses a challenge for
the ear nose and throat (EN'T) specialist. There is a debate
about which method provides the best outcomes. In this
study, the most recent literature is analysed to evaluate
the effectiveness of each surgical approach in terms of
recurrence rate and surgical complications.

Results: 'The literature search yielded data for 941 patients
from ten studies. The analysis showed a recurrence rate of
13.5% for the endoscopic approach, 34% for combined
and 36.7% for the external. The lowest recurrence
rate (0%-3.6%) was reported when novel endoscopic
approaches, such as prelacrimal recess or “IuNa’ saving, were
used. However, the comparison of surgical complications
was challenging due to inconsistent reporting.

Discussion: 'The external approach previously considered a
‘gold standard’ is now becoming replaced by endoscopic
surgery. The advantages of an endoscopic approach are a
lower recurrence rate, better visualisation of the tumour
and a more precise excision. Moreover, this approach
preserves the surrounding tissues, reducing the amount
of complications and recovery time. However, the
external approach should still be employed when SNIP is
widespread or in proximity with vital structures. Careful
pre-operative planning is needed as the primary surgery
has the best chances of eliminating the disease. Each
revision surgery subsequently increases the risk of SNIP
recurrence. Furthermore, there is a need for agreement on
minimal surveillance time after SNIP resection.

Conclusion: The endoscopic approach should be a mainstay
of SNIP treatment due to low recurrence rate and better
patient outcomes. Nevertheless, ENT specialists should
keep in mind that for more advanced disease, external and
combined methods may be more appropriate.

INTRODUCTION

Background

Sinonasal inverted papilloma (SNIP) is a rare benign
tumour of the sinonasal cavity with an incidence of 0.6—
1.5/100,000 per year.! The name ‘inverted’ originates
from the characteristic endophytic growth, in which the
neoplastic epithelium invaginates into the underlying
connecting tissue, without invading the basement
membrane.? There is a male preponderance with a male-to-
female ratio of 2-5:1, and the majority of patients diagnosed
in their fifties."* Several factors, including smoking and
HPYV infection, have been associated with SNIP but the
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tumour pathogenesis is yet to be understood."?

The majority of SNIP tumours originate in the
maxillary sinus and lateral nasal walls (Figure 1) The
clinical features are non-specific and therefore a biopsy
and a CT or MRI scan are required for the diagnosis.’
Unilateral nasal obstruction, rhinorrhoea, headache,
hyposmia and epistaxis are classical SNIP symptoms.' On
endoscopic examination, the tumour is lobulated with a
reddish-grey colour and bleeds easily when touched.?

Figure 1: (a) MRI scan with contrast (coronal view) of SNIP
involving left maxillary sinus (red arrow pointing towards inverted
papilloma mass).* (b) MRI scan of the same patient (sagittal view).*
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Stage Characteristics

Tumour confined only to the nasal cavity, no extension into the sinuses. No associated

T1 :
~ malignancy. .
Tumour involving the ostiomeatal complex, and ethmoid sinuses, and/or the medial portion of
T2 the maxillary sinus, with or without the involvement of the nasal cavity. No associated

malignancy.

Tumour involving the lateral, inferior, superior, anterior, or posterior walls of the maxillary sinus,
T3 the sphenoid sinus, and/or the frontal sinus, with or without involvement of the medial portion

of the maxillary sinus, the ethmoid sinuses, or the nasal cavity. No associated malignancy.

All tumours with any extranasal/extrasinus extension to involve adjacent, contiguous structures
T4 such as the orbit, the intracranial compartment or the pterygomaxillary space. All associated

with malignancy.

Table 1: Krouse classification of sinonasal inverted papilloma.’

Several staging systems have been described but
the Krouse classification is most widely accepted (Table
1).> The Krouse staging system is based on the tumour
extensiveness and the presence of malignancy. It provides
guidance for choosing the surgical method of removal.

Current management of SNIP

SNIPs are especially challenging for otolaryngologists due
to their high recurrence rate and potential for malignant
transformation.’ Following the surgical excision, SNIP
will recur in around a quarter of cases and 5-15% of lesions
will become cancerous.® Recurrence often occurs at the
site of the original tumour and is related to incomplete
SNIP resection during primary surgery.’

The current guideline on ‘Nose and paranasal sinus
tumours’ published in The Journal of Laryngology
and Otology’ states that the SNIP treatment should be

aimed at the complete surgical removal of the tumour
while preserving the adjacent organs. The best outcome
is achieved when the tumour is treated de novo, as cach
subsequent operation increases the risk of further
recurrence, leading to more scarring and distorted
anatomy of the sinonasal cavity.”® Therefore, there is a
need for careful pre-operative planning and choosing an
appropriate surgical approach according to the tumour
size, site and origin.

Historically, SNIPs resection was achieved externally
by a medial maxillectomy via lateral rhinotomy (Figure
2a). Subsequently, midfacial degloving (Figure 2b) was
introduced as an alternative to minimise the extensive
facial scarring caused by the traditional approach.” This
was then followed by less invasive external techniques
such as Caldwell-Luc were developed (Figure 2c).
Finally, in the 1990s, an intranasal endoscopic medial
maxillectomy (Figure 2d) was developed by Waitz and

since then become the most popular

surgical method for SNIP treatment.'
Although effective, the endoscopic
resection leads to complications such
as epiphora, cerebrospinal fluid leakage
or an inability to feel the nasal flow.
Image-guided resection or preservation
of the inferior turbinate are examples
of mnovel endoscopic techniques,
aimed at reducing the risk of surgical
complications and SNIP recurrence.'

There is a high variation in the
technique employed by surgeons as

Figure 2: Different approaches to SNIP resection: (a) lateral rhinotomy (b) midfacial

degloving (¢) Caldwell Luc procedure (d) intranasal endoscopy.
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it remains uncertain which approach
yields the best results and minimises the
risk of SNIP recurrence. The argument
favouring the external approach is that it
provides wide access and good exposure
of the sites with difficult entry, i.e. frontal
sinuses.” The endoscopic approach
is more delicate to the surrounding
structures and reduces the tissue
damage,"” but again, the tumour can
be difficult to access and some lesions
may be missed.' In this case, a surgeon
may decide to use a combined approach,
where both external and intranasal
techniques are used together."
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Aims

"The two most recent systematic reviews concluded that
there is a growing trend towards endoscopic surgery' as
this approach may decrease the recurrence rate of SNIP."
However, the studies published after 2013 were not
included in these reviews and the incidence of surgical
complications was not evaluated. Although unrelated to
the tumour recurrence, the complications can negatively
affect the patient’s quality of life.

Therefore, the aim of this systematic review is to
analyse the most recent literature regarding the surgical
treatment of SNIPs. All surgical approaches will be
reviewed, including studies outlining novel endoscopic
techniques. The following research question will be
answered: “What is the current most effective surgical
approach for SNIP in terms of the recurrence rate and surgical
complications?”

RESULTS

General findings

‘len studies were selected and analysed in this
review.® 1113: 1924 Njjne of them were retrospective cohorts
and one was a prospective cohort study.?' Seven studies
compared the external to endoscopic approach and three
investigated the use of modified approaches."-"

The literature search yielded 941 patients with a 2.2:1
male-to-female ratio. The average age of disease onset was
55 years, with the youngest case being 17 years old and
the oldest 89, which is comparable to SNIP epidemiology
described in the literature."? As shown in ‘Table 2 nearly
60% (n=506) of patients had a primary IP and the
remaining cases had undergone revision surgery.

Initial patient

Subsequently, four studies excluded 117 cases due to:
associated malignancy,® 2 too short follow-up period,*
inaccurate diagnosis” or bilateral frontal brain lobes
involvement.’' In four of the ten case series, only patients
with maxillary sinus disease were included.!’: 1> 1% 2%

Table 3 represents the Krouse classification, which
was assessed in six studies.® 121320:22.23 Qut of 712 cases, the
majority were 12 (40%) and T3 (43%) stages. One case
series subsequently excluded all T4 stage patients from the
analysis due to associated malignancy.®

Surgical approach

"The average follow-up of the cases varied from 24 months
to 8.8 years. One study had an individual observation
period of six months, despite the average follow-up of two
years.*? Table 4 below provides a summary of the findings
on SNIP recurrence according to the surgical approach.
The total SNIP recurrence rate for all surgical
approaches was 19.5% (n=161). There was a general trend
towards the endoscopic approach, which was performed in
73% of cases (n=602). Only 13.5% (n=81) of these patients
in this group had tumour recurrence. For the maxillary
sinus disease, the transnasal medial maxillectomy was the
most commonly employed endoscopic approach.®!319-21.24
Besides, a great variation in the used technique was
observed. Some studies describe the use of frozen sections’,
which is a form of an intraoperative, rapid macroscopic
analysis used to determine the margins of a tumour.'?2%2*
Other have used the ‘pedicle-oriented endoscopic surgery’,
focused at resecting the attachments of the tumour and
drilling the underlying bone at the site of tumour origin."
The traditional external resection of SNIP was
adopted to treat only 20% of patients (n=169). This surgical
method was employed in three studies and consisted
of midfacial degloving and lateral rhinotomy.? 2% 2

Study ) Mean age Males Females Primary cases Revision cases
population
Sciarretta V. (2014) 141 58.7 101 40 I 87 54
KamelR.(2014) 51 _ 49.0 34 _ 17 18 _ 33
Kadapa N. (2014) 28 | 46.07 20 | 8 28 | 0
Nygren A. (2016) 88 | 58.0 56 _ 32 - | 2
Zydron R. (2016) 69 _ 55.6 41 _ 28 69 _ 0
Bugter 0. (2017) 323 _ 55.8 245 | 78 121 _ 202
Pagella F. (2017) 84 66.6 53 31 65 19
Wu V. (2018) _ 28 _ 54.9 17 11 _ 18 _ 10
Ahns.(2018) 58 | 53.8 33 | 25 | 58 | 0
Yu QQ. (2018) 71 52.0 44 27 a2 29
644 297 506 347
fotal i 230 2.2:1 male-to-female ratio 59.3% 40.7%
Table 2: Patient’s characteristics.® -1 1924
Krouse stage _ Patients %
Td 71 10
T2 _ 288 40
T3 _ 306 43
T4 47 7
8, 11-13, 19-24

Table 3: Classification of patients by Krouse staging system.
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Total Total | Endoscopic
Study number of recurrence Cases Recurrence
patients (%) (%)
Sciarretta V. (2014) 110 6.4 110 6.4
Kamel R. (2014) 51 15.7 51 15.7
Kadapa N. (2014) 27 22.2 14 214
Nygren A. (2016) 79 25.3 60 23.3
Zydron R. (2016) 69 40.6 47 319
Bugter 0. (2017) 247 30.0 79 20.3
Pagella F. (2017) 84 36 84 36
WuV. (2018) 28 0.0 28 0
Ahn 5. (2018) 58 15.5 58 15.5
Yu QQ. (2018) 71 8.5 71 8.5
Total 824 19.5% 602 13.5%

Combined External
T T T Follow up
Casas Recurrence Casés Recurrence braari)
(%) (%)

- - - - 4.7

= = | 2 | 5 8.8
13 23.1 - - 3.4
10 10.0 | -] 55.6 4.5
16 62.5 | 6 50.0 4.7
14 286 154 35.1 5.5

= = . " >2

= = s = 25

- - - - | 21

- - - - 5.5
53 34.0% 169 36.7%

Table 4: Summary of recurrence data according to the surgical approach.® '!-131%-24

Intervention

Control

Study Patients Follow up
Cases Recurrence Cases Recurrence
Pagella F. (2017) 84 29 0 55 3 > 24 months
Yu QQ. (2018) Tl 20 1 51 5 5.5 years
Ahn 5. (2018) 58 34 2 24 7 25 months
Total 213 83 3(3.6%) 130 15 (11.5%)

Table 5: SNIP recurrence in newer endoscopic approaches.!!-?

In this patient population, the rate of tumour recurrence
was on average three times higher (36.7%) than in the
endoscopic group (13.5%).

The combined approach, usually involving the
Caldwell-Luc incision with endoscopic assistance, was
used in 6% of cases (n=53). A third of patients (n=18) had
SNIP recurrence, much higher than in the endoscopic
group (13.5%). However, the recurrence was only slightly
lower than in the external resection group (36.7%). This
approach was generally indicated for cases with widespread
SNIPs or involving frontal sinuses, lateral walls of
maxillary sinus or in close proximity with the orbit.?%?!

Novel endoscopic techniques

Treating SNIP with novel endoscopic approaches and
navigation technology leads to quicker recovery and
fewer complications, with a reduced rate of tumour
recurrence.!' Table 5 summarises the recurrence data
from these studies.

The “TiuNa’ saving approach was developed to avoid
common surgical complications like lacrimal stenosis. This
procedure spares the inferior turbinate and nasolacrimal
duct, so that the lacrimal pathway is protected. None
of the patients operated upon with this approach had a
recurrence of SNIP or complications.!!

In ‘prelacrimal recess’ approach (PRLA) the maxillary
sinus is accessed through the prelacrimal recess rather than
via middle meatus antrum." This method was developed
to replace the Caldwell-Luc incision as it provides access
to the anterior wall of maxillary sinus without damaging
the nasolacrimal duct.

An image-guided navigation system allows for the
calibration of the CT images to the patient’s head anatomy.
As a result, the surgeon can localise the tumour and
important structures during the endoscopic sinus surgery.
"This approach significantly lowered the SNIP recurrence
rate compared to the standard surgery without navigation
system."
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The above methods were shown to be safer and more
effective than the standard endoscopic intranasal medial
maxillectomy. As represented in "Table 5, treating patients
with the novel approaches described decreases the SNIP
recurrence rate when compared to the standard endoscopic
approach by more than double.

Surgical complications

The surgical complications were generally not well
reported as the authors either did not specify the surgical
approach? or describe the type of complication.?? The
highest observed incidence of complications was 15 %, but
this study considered patients treated with endoscopy and
externally together.”? Reported problems were: ‘leakage
of cerebrospinal fluid, wound infections, epiphora,
meningitis, death’.

With regards to the endoscopic approach, the
most commonly reported complications were: epistaxis,
epiphora, mucocele of the sinusand leakage of cerebrospinal
fluid.!-1 20 These problems seem to be addressed by the
newer endoscopic techniques, as none were observed in
these patient groups.''" Additionally, patients treated via
the endoscopic approach had on average a significantly
shorter length of hospital stay (2.83 days) than the patients
operated upon with external resection (4.68 days).”’

DISCUSSION

Surgical approach and SNIP recurrence

The increasingly popular endoscopic surgery is currently
the most effective method of SNIP resection and should
be considered a mainstay treatment.” This review showed
that the recurrence rate after endoscopic resection is
nearly three times lower than after other approaches
(Table 4). Additionally, this approach avoids extensive
facial incisions, which decreases the degree of facial
oedema and scarring. Quicker recovery and shorter length
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of hospital stay are other advantages of this method. Novel
endoscopic approaches to SNIP resection give even more
promising results in terms of low recurrence rate and low
risk of surgical complications (Table 5). Considering the
advancing technology, the external and combined surgeries
seem quite outdated.

The recurrence of SNIP is thought to be a
reappearance of residual disease that was inadequately
resected.” Thanks to modern magnifying systems, the
endoscopic surgery provides a better visualisation of the
tumour. Enhanced view of the nasal cavity enables to
distinguish a diseased mucosa from a healthy one, which
subsequently allows for a more precise tumour clearance.?
Likewise, studies reporting the use of ‘frozen sections™* 2% **
or attachment-oriented tumour resection'” % reported
a low recurrence rate. These techniques allow for a
detailed resection of tumour margins as well as drilling the
underlying bone at attachment sites, ensuring no residual
disease is left."

Similarly, novel endoscopic techniques, such as image-
guided excision or prelacrimal recess approach (PRLA)
approach, enhance the exploration and navigation within the
nasal cavity, allowing for more careful excision of the tumour
while preserving important surrounding structures.'> " Low
recurrence rate and no surgical complications were reported,
meaning that these modifications are both effective and
safe.!"""® However, these studies had several limitations such
as relatively small patient cohort and short observation
period."""* Even though SNIP is a rare condition, a larger
study group with longer follow-up is required to state the
superiority of one management method over another.
Besides, all of the analysed studies show a high variation
in surgical technique employed, making the comparison
of outcomes rather difficult. Future research should aim to
outline the resection technique in more detail to allow the
objective comparison.

Previously considered a gold standard treatment for
SNIP, the external approach is now becoming less popular.
In this review, only three out of ten studies have operated
using this resection method.® ?#%* A high recurrence rate of
nearly 40% (Table 4) as well as associated extensive facial
scarring, swelling and painful recovery, explain why this
approach is becoming less favourable than the endoscopic
resection. Furthermore, the external approach distorts the
important anatomical landmarks, leads to the creation of
scar tissue and adhesions within the nasal cavity, making
any further revision surgery more challenging.!” These
difficulties can be tackled when a primary surgery is carried
out via less invasive endoscopic approach,'” in which more
delicate handlings prevents the damage to the surrounding
structures.

Nevertheless, the external approach should be still kept
as an option for more widespread or highly recurrent cases.
Some tumours may be simply too large or difficult to access
via an endoscope (i.e. in close proximity with the orbit) and
in these cases, the external approach should be adopted.?’
"T'he fact that the external approach is used for challenging
and advanced cases’ can partially explain high recurrence
rate in this patient group.

Therefore, the external approach can also be used when
the operating surgeon is not skilful in endoscopic surgery.”*
?¢ One study have observed that the recurrence rate has fallen
in more recent surgeries? and similarly, a study in which all
operations were conducted by a single, qualified surgeon
had very low recurrence rate.!" These findings prove that

94 Morecambe Bay Medical Journal

the success of endoscopic SNIP resection depends mainly
on the surgeon’s competency and knowledge of nasal
anatomy. As these factors are likely to improve with time,
the recurrence rate of SNIP will fall, as demonstrated by the

surgical ‘learning curve’.'”*

Other factors influencing SNIP recurrence

Patients undergoing a revision surgery are at higher risk of
SNIP recurrence, regardless of the surgical approach.”® 2
In this review, studies with a higher proportion of revision
cases had subsequently a higher recurrence rate.' ** It is
possible that the choice of a primary surgery influences
the risk of recurrence the most. Each operation leads to
increased anatomical distortion and scar formation, making
adequate tumour resection difficult’® The number of
previous revision surgeries is positively linked to increased
risk of further recurrence,' ?’ and therefore, the complete
clearance at first surgery is the strongest predictor of
successful SNIP treatment.

The average follow-up time varied greatly between
the studies and ranged from 24 months to 8.8 years.!" !’
Two studies with the lowest recurrence rate of SIP had
a follow-up of 2-3 years' ** and case scries with longer
surveillance (4-5 years) reported a higher overall recurrence
rate.® 223 As the majority of SNIP cases recur within first
two years post-surgery, most authors adopt that observation
time in their studies.”” However, it has to be noted that
with short follow-up, some cases will be missed, resulting
in inaccurately reported recurrence rate. A monitoring
time of 3-5 years has been suggested, and there is a debate
whether the patients should be followed up for life due to
malignant potential of SNIP.? Yet, this may not be cost-
effective considering a low risk (5%) of SNIP cancerous
transformation.”’ A consensus is nceded on how long the
patients should be followed post-surgery.

The Krouse staging seems to be unrelated to recurrence
rate.’® Based on the findings of this study, it was impossible
to observe any correlation between the Krouse stage
and the recurrence rate. This shows the need for a better
staging system which could help the clinicians identifying
patients at highest risk of SNIP recurrence and determining
appropriate follow-up time. It has been suggested tumour
attachment site rather than tumour extensiveness is a better
factor of predicting recurrence — for example tumours
involving maxillary sinus show a higher tendency to recur.”®
Nevertheless, Krouse classification may be helpful in pre-
operative planning and choosing the surgical approach since
it is based on the extent of the disease.

Surgical complications

The surgical complications were inconsistently reported
in the studies, which made the evaluation of the surgical
complications challenging. Some authors stated the number
but not described the complication?? or they did not specify
in which patient group the problem has occurred.”” The
lack of consistent reporting may stem from the fact that
the studies focus primarily on SNIP recurrence rate and
the surgical complications are usually not considered as a
primary outcome. Nevertheless, the surgical complications
are an important point to consider in future research.
Better reporting of postoperative complications will allow
to holistically evaluate the impact of surgery on patients’
quality of life.
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CONCLUSION

Despite the advances in technology, the management
of SNIP still poses a challenge for EN'T" specialists. As
this systematic review has shown, there is a high risk of
recurrence no matter which surgical approach is chosen. On
average, a fifth of patients will require further surgery.

The endoscopic approach was shown to be the
most effective method of SNIP resection. Better tumour
visualisation, less facial scarring and quicker recovery
are major advantages of this method. Novel endoscopic
approaches showed particularly promising results; however,
more evidence is needed. The endoscopic surgery should
be also advised as a primary surgery due to less distortion to
surrounding anatomy.

However, the treatment should be tailored to
the individual. To reduce the recurrence and surgical
complications, the surgical approach has to be chosen
according to the location and extent of the lesion. The
external and combined approaches should be reserved for
tumours that would be inoperable with intranasal endoscopy
because of their difficult location.

Future research should include detailed descriptions
of the surgical technique, complications and follow-up to
objectively evaluate the effectiveness of the surgical method.
Krouse staging seems to be unrelated to SNIP recurrence
and thus a better staging system is required. A consensus is
also needed on the length of surveillance of SNIP patients.
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