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Abstract. Endoscopic endonasal surgery for pterygopalatine fossa schwannoma via prelacrimal recess-maxillary sinus.
Objective: To explore a new approach for treating pterygopalatine fossa (PPF) schwannomas via endoscopic transnasal
prelacrimal recess-maxillary sinus (MS).

Methodology: Five patients with PPF schwannomas underwent surgical resection of the tumors using this approach.
Results: All patients had adequate exposure and complete tumor resection. No major postoperative complications were
observed. No evidence of tumor recurrence was noted after follow-up with magnetic resonance imaging and serial
evaluations for 12 to 40 months postoperatively. No patients had epiphora, and the shape of the inferior turbinate (IT)
was favorable.

Conclusions: Treatment of PPF schwannoma via endoscopic transnasal prelacrimal recess-MS is safe and effective.
Additionally, this approach is minimally invasive not only for the PPF, from which the benign lesions can be completely
removed, but also for the MS. This is especially true with lesions of the prelacrimal and alveolar recesses that can be
resected. This approach is necessary to prevent structural and functional damage of the nasal cavity, especially the IT

and nasolacrimal duct, allowing better healing with decreased morbidity and shorter recovery periods.

Introduction

The pterygopalatine fossa (PPF) is a small area
in the skull that is difficult to access. Tumors
of the PPF are uncommon, with the relatively
more common ones being nerve sheath tumors.
Traditional approaches to PPF treatment require
transmaxillary techniques that violate the anterior
and posterior walls of the maxillary sinus (MS),
with the risks of facial edema and pain, infraorbital
nerve injury, oroantral fistula, chronic maxillary
sinusitis, and vascular injury. With the development
of endoscopic techniques, the transnasal endoscopic
medial maxillectomy approach to PPF treatment is
increasing in popularity.'”” Endoscopic techniques
have been advocated because of their decreased
morbidity and comparable efficacy.”> However,
the traditional approach can potentially result
in destruction of the inferior turbinate (IT) and
nasolacrimal duct (NLD).

In the current study, five PPF schwannomas
in five patients were completely removed using
an endoscopic transnasal prelacrimal recess-MS
approach. This minimally invasive approach was
necessary to prevent structural and functional

damage to the nasal areas (particularly the IT
and NLD), and offers advantages over traditional
endoscopic approaches.

Materials and methods

Patients

From January 2008 to May 2010, five hospitalized
patients with schwannomas in the PPF underwent
surgical resection of their tumors using an endo-
scopic transnasal prelacrimal recess-MS approach.
The five patients included three females and two
males with an average age of 49 (range, 35 to 63)
years (Table 1). Three of the five patients denied
facial paresthesia or pain, but reported recurrent
nasal congestion. The neurologic examinations of
all patients were normal. One patient was noted
as having decreased sensation of the cheek skin.
Another patient had facial numbness. The results
of the otolaryngologic examination were normal
for all but one patient, who showed only bulging
in the lateral nasal wall adjacent to the posterior
attachment of the ipsilateral middle turbinate. No
other cranial nerve abnormalities were identified.
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Table 1
Clinical characteristics of the 5 patients.
Patient Gender Tumor Duration of the | Duration of | Complications
age (years) Volume procedure thefollow up Immediate or
(Extension) (hours) (months) late
1 32 M Right pterygopalatine fossa 2 12 No
2 29 M Left nasal an;i pterygopalatine 25 35 No
ossa
3 9 F Left pharynx n.asalls and 2 30 No
pterygopalatine fossa
4 43 P Right Pterygopalatme fossa and 25 40 No
infratemporal fossa
5 54 M Right pterygopalatine fossa 3 36 No

Figure 1
Axial computed tomographic scan of
the sinuses shows asymmetry of the
PPF, with the right side showing loss
of normal soft-tissue architecture com-
pared with the left.

Preoperative computed tomographic (CT) scans
and magnetic resonance imaging (MRI) were
conducted in all patients. The final pathological
examination showed schwannoma. Preoperative
imaging studies are shown in Figures 1-3.

Operative procedure

A telescope with three different angles (0°, 30°, and
70° degrees) was used during the operation. The
operation started with a mucosal incision in front of
the IT, and the NLD was dissected (Figures 4 and
5). Considering the thickness of the bone overlying
the prelacrimal recess, a drill was used to remove
the bone from the anterior to the posterior of the
nasal lateral wall. An IT-NLD flap was developed

Figure 2
Axial magnetic resonance image shows
a well-circumscribed mass in the right
PPF, enhanced with gadolinium, with a
slightly heterogeneous appearance.

Figure 3
Coronal T2-weighted magnetic reso-
nance image shows a well-circum-
scribed mass in the right PPF, enhanced
with gadolinium, with partial colliqua-
tion.

using the transnasal prelacrimal recess approach
to the MS and PPF when the flap was replaced
medially (Figure 6). The mucosa of the posterior
MS was elevated from the medial to the lateral
position (Figure 7). The thinned posterior wall
of the MS was easily removed from the anterior
and superior surfaces of the PPF mass to expose
the capsule. Sometimes the upper portion of the
posterior wall of the MS was removed using curettes
and rongeurs to expose the PPF. This technique
allowed wide exposure of the PPF (Figure 8). The
sphenopalatine artery was dissected from the surface
and medial portions of the mass, cauterized, and
transected medially to completely free the medial
aspect of the tumor. The tumor was then bluntly
dissected off of the pterygoid plates posteriorly.
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Figure 4.
Endoscopic view of the mucosal inci-
sion (yellow line) in front of the infe-
rior turbinate. IT indicates inferior tur-
binate; SP, nasal septum.

Figure 5

Endoscopic view of the removal of
the anterior inferior turbinate bone.
IT indicates inferior turbinate; yellow
arrow, the roof of remaining IT bone;
white arrow, prelacrimal recess; and
yellow line, the range of nasal lateral
wall dissection.
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Figure 6

Endoscopic view of the IT- NLD flap-
formation approach to MS. IT indicates
inferior turbinate; NLD, nasolacrimal
duct; and MS, maxillary sinus. Yellow
line and blue line indicate the range
of the lateral and inferior extensions,
respectively.

Figure 7

Endoscopic view of the posterior wall
of the maxillary sinus. Yellow line
indicates the borders of the bony open-
ing through the posterior wall of the
maxillary sinus. Yellow arrow indi-
cates the medial wall of maxillary
sinus, and the white arrow indicates the
posterior wall of the maxillary sinus.

Occasionally the tumor could not be removed en
bloc because of the dense inferior attachments of
the tumor to the vasculature of the PPF. The capsule
was then opened to allow complete removal of
the tumor (Figure 9). The inferior portion of the

Figure 8

Photograph of the regions of the pterygopala-
tine fossa accessed through the prelacrimal
recess-maxillary sinus approach. Blue line
indicate the resection portion of anterior wall of
the maxillary sinus via endoscopic transnasal
prelacrimal recess, and the yellow arrows indi-
cate how this approach allows for a wide range
of views of the anterior, lateral, and medial bor-
ders of the MS, especially the prelacrimal and
alveolar recesses. The blue box indicates how
this approach can reach the range of the PPF.

Figure 9
A specimen completely resected from
the PPF using the transnasal endoscop-
ic prelacrimal recess-maxillary sinus
approach.

tumor was removed last after identifying and
cauterizing the main trunk and branches of the
internal maxillary artery IMA). After the tumor
was completely removed, the surgical area with the
exposed pterygoid periosteum was covered with a
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dissolvable hyaluronic acid pack. The mucosa of
the MS was redraped over the exposed PPF. An
inferior meatus antrostomy was performed when
the flap was repositioned.

Results

Five patients underwent the procedure described
above. All patients had adequate exposure and total
tumor resection through the endoscopic transnasal
prelacrimal recess-MS approach. None of the
patients required an external approach for tumor
extirpation. Four of the five patients in the current
series had postoperative sensory deficits in portions
of the distribution of the maxillary distribution of V2
that minimally improved within 12 to 16 months.
No major postoperative complications were iden-
tified. No evidence of tumor recurrence was noted
after follow up MRI and serial evaluations for a
period of 12 to 40 months postoperatively. MRI
(Figures 10 and 11) of the same patients are
displayed in Figures 1-3. All five patients had
schwannoma involving the maxillary division of
V2.

Discussion

The PPF is an anatomical area in the skull that is
difficult to access. It is located behind the posterior
wall of the MS, and bordered superiorly by the
middle cranial fossa and posteriorly by the pterygoid
plates and the greater sphenoid wing. It has lateral
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connections with the infratemporal fossa through
the pterygomaxillary fissure, posterior nasal cavity
medially through the sphenopalatine foramen, orbit
superiorly through the inferior orbital fissure, and
palate inferiorly through the palatine foramina. The
structures contained within the PPF include the IMA
and its branches, and the maxillary division of the
trigeminal nerve (V2). Schwannomas are tumors
originating from the nerve sheath with lesions
derived from the Schwann cells that surround the
neural tissues in most of the peripheral, cranial, and
autonomic nerves. Of all reported schwannomas,
25% to 35% are those occurring in the head and
neck, which commonly arise from the acoustic
or the pneumogastric nerves.’ Schwannoma are
tumors that rarely involve the PPF.

The traditional approach to the PPF is through
the lateral rhinotomy or sublabial degloving with an
open medial maxillectomy. This method provides
limited exposure with possible neural and vascular
injury. It can also result in facial edema and pain
or irreversible changes in the MS, with resultant
chronic sinusitis and the possibility of an oroantral
fistula.

With the increased popularity of endoscopic
techniques, endoscopes have improved the visu-
alization of difficult-to-reach areas such as the PPF
while reducing the risk of neurovascular injury. This
is a big step forward compared with conventional
open approaches. The endoscopic extended medial
maxillectomy approach for the management of
lesions in the PPF provides excellent exposure and

Figure 10
Imaging three months after the operation. Axial magnetic reso-
nance imaging shows symmetry of the pterygopalatine fossa,
with both sides showing normal soft-tissue architecture, with
brain on T2 images.

Figure 11
Coronal magnetic resonance image shows the same patient
after the right pterygopalatine fossa had been completely
removed; the symmetry of the pterygopalatine fossa is restored.



Endoscopic surgery for pterygopalatine fossa

results in good hemostasis and low morbidity.”® The
PPF could be accessed by creating a large maxillary
antrostomy with removal of the medial wall of the
sinus to the junction with the posterior wall. The
procedure allows the resection of the maxillary
ethmoid sinus, and even the sphenoid sinus, to
expose the medial and anterior aspects of the
tumor. This technique is effective for treating larger
sinonasal and PPF tumors and other aggressive
disease processes. However, the IT and NLD
are probably destroyed.” Meanwhile the process
destroys the normal configuration and function of
the nasal cavity and sinuses.

The anatomy of the MS reveals distinct hidden
areas and niches that pose problems to optical and
instrumental control. The different angles of a
telescope and surgical tools that are introduced via
a middle meatal antrostomy show a specific overlap
in the range of views and in the range of actions,
respectively.

This study reports on the endoscopic transnasal
prelacrimal recess-MS approach to PPF in five
patients. The additional advantages of endoscopic
techniques include angled visualization and mag-
nification of the operative field, which allow a
better view of the depths of the MS approach to
PPF. Meanwhile, this approach also allows a wide
range of views of the anterior, lateral, and medial
borders of the MS, especially the prelacrimal and
the alveolar recesses. The approach is a new and
minimally invasive one not only to the MS, from
which the lesion can be completely removed, but
also to the PPF and the orbital floor without NLD
and IT ablation. This technique further prevents
structural and functional damage to the nasal cavity,
allowing better healing with decreased morbidity
and shorter recovery periods.

The transnasal prelacrimal recess-MS approach
meets the following conditions: first, the benign
schwannoma of PPF should be less than five
centimeters in diameter so that it can be removed via
transnasal endoscopic surgery without unnecessary
external surgery; second, the CT scan and MRI
should show a well-circumscribed PPF mass.
Preoperatively, the mass is presumed to be a nerve
sheath tumor based on the clinical and radiologic
data. Such a case of benign schwannomas originates
from the pterygopalatine fossa.

The approach reduces the likelihood of vascular
injury to the sphenopalatine vessels, one of the
main risks in any treatment approach to the PPF.
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Dissection of the superior portion of the PPF further
reduces the risk to the IMA because this vessel
resides more inferiorly in the PPF. Likewise, the
neural structures in the PPF were identified endo-
scopically, which helps avoid further unnecessary
injury. Intraoperatively, the mucosa of the posterior
MS is redraped over the exposed bone of the PPF
at the end of the procedure, allowing better healing
and less crusting of exposed bone. The use of
this approach allows en bloc resection of the PPF
mass. No evidence of tumor recurrence was noted
during the follow-up period, neither have any
major postoperative complications been observed.
Additionally, access to the inferior orbital fissure
and infratemporal fossa is made possible by lateral
extension of this approach with the aid of an image-
guided system.

Conclusions

The endoscopic transnasal prelacrimal recess-
MS approach to PPF treatment is a safe and effective
surgical procedure. This approach can be used for
definitive benign and well-circumscribed tumors in
the PPF where removal is indicated. Meanwhile,
the MS lesion is removed via endoscopy, including
lesions of the prelacrimal and alveolar recesses.
This approach is necessary to prevent structural
and functional damage to the nasal cavity, allowing
better healing with decreased morbidity and
shorter recovery periods. The use of an image-
guided system is a useful adjunct to this surgical
approach, and lateral extension provides access to
the infratemporal fossa.
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