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Inverted papilloma of the maxillary sinus: surgical treatment via the endoscopic

endonasal pre-lacrimal approach

E.I Giotakis', J. Mertens’, I.N. Kotrotsos’, C. Giildner’, R.K. Weber’

'Department of Otorhinolaryngology and Head & Neck Surgery, Hippokrateio GNA, University of Athens, Greece;
*Department of Otorhinolaryngology and Head & Neck Surgery, Staedtisches Klinikum Karlsruhe, Germany;

‘Department of Otorhinolaryngology and Head & Neck Surgery, University of Wiirzburg, Germany; ‘Department of

Otorhinolaryngology and Head & Neck Surgery, Klinikum Chemnitz, Germany

Key-words: Inverted papilloma, maxillary sinus, pre-lacrimal, endoscopic, recurrence

Abstract. Inverted papilloma (IP) of the maxillary sinus is a common, benign tumour with controversial recurrence rates.
Endoscopic endonasal techniques are primarily used to address this type of tumour. In addition to classical endoscopic
medial maxillectomy, the pre-lacrimal approach has been described in the literature. We present a retrospective study
of 16 patients with primary or recurrent IP of the maxillary sinus treated with the pre-lacrimal endoscopic endonasal
technique. After a median follow-up period of 32.3 months, no patient showed signs of recurrent disease. Thus, the pre-
lacrimal approach is shown to be an effective method with limited patient morbidity in the treatment of IP.

Introduction

Inverted papilloma (IP) of the nose and paranasal
sinuses is a benign tumour with characteristic finger-
like invagination of the epithelium in the underlying
stroma, aggressive local growth, and a tendency to
invade the bony surroundings.'? Microscopically,
characteristic endophytic epithelial cells in the
stroma with locally destructive growth are found
alongside histopathological signs of acute and
chronic inflammation with an intact basement
membrane.*”

The treatment of choice for IP is complete
surgical removal of the tumour, though no standard
surgical procedure is available to achieve this.”
% An individually adapted surgical strategy is
recommended,® based on so-called subperiosteal
ablation of the papilloma with removal or ablation
of the bone mineral located under the insertion
site of the tumour.**"* In most cases, endoscopic
endonasal techniques are preferred.”' In cases of
IP of the maxillary sinus, a considerable portion
of the maxillary sinus cannot be adequately
visualized and reached, even with angled optics
and bent or angled instruments.””"* Therefore,
classical medial maxillectomy with resection of
the medial wall of the maxillary sinus, including
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the inferior nasal concha and nasolacrimal duct,
or a transoral operation (classic Caldwell-Luc
canine fossa trephination) could be the technique
of choice.”* The pre-lacrimal approach to the
maxillary sinus is a relatively new alternative. This
approach allows for a complete overview of the
maxillary sinus, including the pre-lacrimal recess
and the front wall of the maxillary sinus.?** Using
angled instruments, it is almost always possible to
reach all regions of the maxillary sinus with this
approach.” In addition, if the tumour does not affect
the inferior nasal concha and the nasolacrimal duct,
these structures can be preserved.?33¢

Recent publications suggest that the pre-lacrimal
approach further improves therapeutic outcomes,
with relapse rates of less than 10%.""**** The
aim of the present study was to investigate the
oncological results and operation-related morbidity
after endoscopic endonasal resection of IP of the
maxillary sinus using the pre-lacrimal approach.

Materials and methods

All patients operated on by the senior author
(RKW) between 1 January 2012 and 31 January
2016 via a pre-lacrimal approach for IP of the
maxillary sinus were included in the study. They
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were at least 18 years of age and provided written
consent prior to inclusion. This was done within
the framework of routine check-ups. There was
a prospective evaluation of the complaints and
examination findings. According to the guidelines
of the University of Marburg, a separate ethical
vote was not necessary. The tumour stages were
classified according to Krouse.” The following
postoperative symptoms were assessed subjectively
by each patient on a scale of 0-3 (0 = not present,
1 = low, 2 = moderately pronounced, 3 = strongly
pronounced): pain in the upper jaw, nasal breathing,
and increased nasal secretion. In addition, patients
were asked whether numbness was present on the
incisors or in the general area of innervation of the
maxillary nerve (V2), and whether there was any
deformation of the alar region on the operating
side (0 = no, 1 = yes). Furthermore, we asked
about disturbance of impregnation with epiphora or
recurrent conjunctivitis (0 =no, 1 =yes). In the case
of an affirmative, the test was carried out by means
of a dye test (Jones test) (0 = <2 min transport time;
1 = delayed transport, 2-5 min; 2 = no transport).

Using flexible endoscopy, the nasal cavity and
operating site were examined. We documented
the size of the entrance to the maxillary sinus (0
= occluded, 1 = small, 2 = wide), the appearance
of the mucous membrane (normal, oedematous,
presence of purulent secretion), and the presence or
absence of recurrence.

Only in cases where the maxillary sinus was not
completely visible, an MRI was performed to detect
mucocele development or tumour recurrence under
intact mucosa. All patient data are summarized in
Table 1.

Surgical technique

The operation was performed via HD video
endoscopy with 45° and 0° Hopkins optics (KARL
STORZ, Tuttlingen, Germany) and a shaver
system or shaver drill (KARL STORZ, Tuttlingen,
Germany and Medtronic, Meerbusch, Germany).
First, debulking of the exophytic tumour fraction
was performed with the microdebrider and a
straight blade. Thereafter, an uncinectomy and
type III middle meatal antrostomy were performed
with or without opening the bulla ethmoidalis and
completion of the anterior ethmoidectomy. A curved
blade was used to further ablate the exophytic
tumour while the surgeon attempted to identify the
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origin of the IP, as much as it could be seen through
the middle antrostomy.

An incision was made in the mucous membrane
from the dorsal border of the maxillary process
of the frontal bone a few millimetres above the
insertion of the inferior turbinate, arched anteriorly
along the neck of the inferior turbinate on the lateral
nasal wall, to the nasal floor, and then slightly
posteriorly. Subsequently, the mucous membrane
flap was prepared and mobilized, revealing the
bony lateral nasal wall and turbinate bone.

The turbinate bone was resected from the lateral
nasal wall using an osteotome or chisel. Normally,
this leads to an automatic and desired fracture of
the bone of the nasolacrimal duct. The cranially
positioned part of the maxillary process of the
frontal bone was also removed using a chisel. The
nasolacrimal duct was mobilized medially and
bluntly positioned outside of its canal. Depending
on the individual anatomy and thickness of the
bone, we would enter the maxillary sinus either
anterior or lateral to the nasolacrimal duct. The
opening was widened step by step anterior to the
piriform aperture, inferior to the nasal floor, and
superior to the roof of the maxillary sinus. This
could be done in the beginning with the Kerrison
punch and afterwards, most of the time, with the
help of an angled shaver drill (usually 15 degrees).

When needed, the opening could be enlarged by
resecting portions of the piriform aperture and the
anterior wall of the maxillary sinus to the level of
the infraorbital nerve. The tumour was completely
resected and the area of the tumour insertion drilled.
Drilling of the area was considered sufficient when
the bone had a healthy, whitish appearance. In
some cases, some parts of the maxillary wall were
completely resected to the level of the periosteum
of the hard palate and the pterygopalatine fossa.

This procedure allows an almost total medial
maxillectomy with preservation of the nasolacrimal
duct and the inferior turbinate when they are not
involved in the tumour region. To assist the healing
process and minimize postoperative scarring, a
medially based mucosal flap was rotated from the
nasal floor towards the maxillary sinus. At the
end of the procedure, the inferior turbinate was
repositioned and fixed to the mucosa of the lateral
nasal wall with one or two sutures.

Postoperative care consists of nasal douching
with isotonic saline and nasal occlusion (i.e.,
temporary closing of the nostrils with tape to assist
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the humid nasal cavity) for a week. Debridement
was performed after the first and second week
depending on the healing process. Each patient was
examined every 2 months during the first year after
surgery, every 3 months during the second year, and
annually thereafter.

Results

Seventeen of the 22 patients were included in the
study. Two patients (82 and 86 years of age) could
not be followed up due to dementia, two patients
could not be found via telephone (53 and 99 years
of age), and one patient did not wish to be followed
up due to absence of any symptomatology.

The median age of the 17 patients was 56.5 years.
Sixteen patients had a Krouse I1I IP and one patient
had a Krouse II IP with parts of a carcinoma in situ.
Seven patients had recurrent disease. Five patients
had one prior surgery, one patient had two prior
surgeries, and one patient had three prior surgeries.

The median follow-up time was 31.3 months
(range 12-54 months).

None of the patients had pain, nasal obstruction
on the operated side, alar retraction, or persistent
rhinorrhoea postoperatively (n=0). In two cases,
the nasolacrimal duct had to be resected because
of tumour growth. Neither patient experienced
postoperative epiphora.

Five of the 17 patients experienced postoperative
hypoesthesia of the incisor teeth (31.25%).
Four patients were examined postoperatively
by MRI. The scan was performed because of
limited exposure of the operated region due by
postoperative remodelling and shrinking of the
maxillary sinus. None of the four patients had
radiological evidence of recurrence. Two patients
were diagnosed with two small mucoceles that
did not cause any symptoms and were controlled
annually. The nasal mucosa of all patients was free
of pathological findings. None of the patients had a
recurrent tumour (n=0). The inferior turbinate was
preserved in all patients.

Discussion

Currently, in the majority of cases, IP of the nose
and paranasal sinus is operated on via endoscopic
endonasal techniques.”” These methods represent
the gold-standard approach.”* Classic medial
maxillectomy involves resection of the whole
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medial maxillary wall, including the inferior
turbinate and nasolacrimal duct.** Published
studies discuss an even wider dissection involving
parts of the piriform aperture and the anterior wall
of the maxillary sinus.” The latter has acceptable
functional results and limited morbidity.

To improve the functional outcome and decrease
morbidity even more, some authors have suggested
temporary dislocation and preservation of the
inferior turbinate.** The pre-lacrimal approach
provides excellent visibility in the maxillary sinus,
including the pre-lacrimal recess and anterior wall
of the sinus, and it also allows for preservation of
the inferior turbinate and nasolacrimal duct.”’***"
#4730 Tf necessary, the visibility of the maxillary
sinus can be improved by transeptal approaches.*
The dissection can be widened by resecting parts of
the piriform aperture to the infraorbital nerve canal.
The nerve can be dissected out of its bony canal and
preserved if necessary.”!

Tumours that arise from the lateral or anterior
maxillary wall can be thoroughly addressed
using 45 or 70-degree optics.* An alternative to
the endoscopic procedures is the canine fossa
trephination approach.”>® The classical Caldwell-
Luc technique is rarely used. "

Though median recurrence rates for IP have
traditionally been reported to be 10-20%, newer
studies with the pre-lacrimal approach have had
significantly lower recurrence rates of 0-1.9%.'***
3750 Endoscopic techniques generally have lower
recurrence rates than open approaches, specifically
12% vs.20%,* 11.1% vs. 14.3%,%* 15% vs. 33.3%,*
and 12% vs. 20%.” Older studies have reported
higher recurrence rates than newer studies (11.6%
vs. 77%).* This difference could potentially be
caused by better surgical techniques. Altmayr et al.
reported a recurrence rate of 7% after resection of
the tumour origin site. Other authors have reported
recurrence rates lower than 10% when subperiosteal
tumour resection has been performed.***¢¢ This
technique involves subperiosteal tumour resection
with a safety perimeter of 1-1.5 cm.'™"!

Moreover, different recurrence rates have been
reported for revision cases (4% vs. 15%).4636¢

When endoscopic techniques do not provide
adequate tumour exposure or dissection, they
should be combined with external approaches.*
This necessity could be due to individual patient
anatomy and/or tumour growth and the origin site."
11646769 Most recurrences occur in the first or second
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Postoperative findings after excision of an inverted papilloma of the maxillary sinus via the endoscopic endonasal pre-lacrimal approach

Table 1
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Patient Epiphora | Inferior nasal meatus | Middle nasal meatus Nasal valve collapse Numbness of incisors
1 - wide wide - yes (new)

2 - wide wide - yes (new)

3 - wide wide - -

4 - wide wide - yes (new)

5 - wide wide - -

6 - wide wide - yes (pre-existing)
7 - wide wide - -

8 - wide wide - -

9 - wide wide - yes (new)

10 - wide wide - -

11 - wide wide - -

12 - narrow narrow - yes (new)

13 - wide wide - -

14 - wide wide - -

15 - wide wide - -

16 - wide wide - -

17 - narrow wide - -

postoperative year, but later recurrences can also
occur.” Attlmayr et al. reported a median recurrence
of 18.7 months. Jiang et al. reported that 70% of
recurrences occurred in the first two postoperative
years. Anari et al. provided data that the majority
of recurrences occur in the first 2-3 years after
surgery.'*

In our study, we had a median follow-up period of
32.3 months, which could be considered sufficient
to detect the majority of recurrences. The senior
author of the article, who performed all procedures,
has experience with more than 5000 surgeries with
the endoscopic endonasal approach. This may
also have contributed to the low recurrence rate
demonstrated in our study.

In general, the pre-lacrimal approach has good
functional results, with a reduction in the operating
time, 373466 Nevertheless, considering follow-
up, the above technique provides less visibility to
the maxillary sinus compared to the classic medial
maxillectomy when the physician uses rigid angled
endoscopes. The use of a flexible nasopharyngeal
endoscope can improve the visibility in the maxillary
sinus during the examination. The majority of
patients (86%) do not have any specific complaints
according to the SNOT-22 questionnaires.®” Suzuki
et al. reported that none of the 51 patients they
examined showed signs of epiphora or shape
changes in the external nose.?” Erbek et al. reported
postoperative crusting and nasal secretions,®
although postoperative treatment could play a
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Table 2

Correlation between incisor numbness and the tumour
insertion site

Patient | Side | Place of attachment  Incisor numbness
1 right AW, [, MW yes (new)
2 left RML, AW yes (new)
3 right RM, PPF yes (new)
4 left I, AR, PR yes (new)
5 left RML yes (new)

AW = anterior wall of the maxillary sinus, I = floor of the
maxillary sinus, RM = superior wall of maxillary sinus medial
to infraorbital nerve, PPF = pterygopalatine fossa, RML =
superior wall of maxillary sinus latera to infraorbital nerve,
ME = maxilloethmoidal transition, AR = alveolar recess, PR =
palatine recess, MW = medial wall of maxillary sinus.

role in improving these symptoms. None of the
patients examined in our study complained of nasal
obstruction, nasal secretions, ongoing pain, or alar
retraction.

The most common complication in the literature
is damage to branches of the maxillary nerve (V2)
(29%, 9%, and 2.6%).°**** In our study, 5 of the
17 patients showed signs of paraesthesia (31.2%).
These patients complained of paraesthesia of the
incisors, which can be attributed to a damaged
anterior superior alveolar nerve (ASAN). The
anterior superior alveolar branch (anterior superior
dental branch) comes off from the maxillary nerve
just before its exit from the infraorbital foramen;
it descends in a canal in the anterior wall of the
maxillary sinus and divides into branches that
supply the incisors and canine teeth.”? We could not
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find a direct correlation between tumour insertion
site and postoperative damage to the ASAN (Table
2).

None of the patients included in our study
showed signs of epiphora. Other studies have
presented epiphora rates ranging from 6% to 13.2%
(6%, 12%, and 13.2%).8,13,71

Conclusion

Our study presents the recurrence rates and
morbidity for the pre-lacrimal endoscopic approach
to maxillary sinus IP. This technique, consisting of
subperiosteal resection and drilling of the tumour
origin site, has excellent recurrence rates (0%),
low postoperative morbidity (0% epiphora, 31.2%
hypaesthesia of the maxillary nerve), and acceptable
functional results.
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