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Juvenile nasopharyngeal angiofibroma
(JNA) is a rare tumour representing only
about 0.05% of head and neck tumours.t
The most common presentation is a prepu-
bescent or adolescent male with severe, re-
current epistaxis and nasal obstruction. The
epistaxis may even require a blood transfu-
sion. Since JNAs occur exclusively in mal-
es, a hormonal theory has been implicated.

An adolescent male with recurrent epista-
xis and chronic nasal obstruction is highly
suspicious for a INA. The epistaxis and na-
sal obstruction progressively worsen. Uni-
lateral nasal obstruction may progress to
bilateral obstruction as the tumour grows to
fill the nasopharynx. Other common symp-
toms include headache, facial swelling, uni-
lateral rhinorrhoea, hyposmia, and ipsilate-
ral conductive hearing loss due to Eusta-
chian tube dysfunction.

As these tumours are quite rare, many pa-
tients may have been treated conservative-
ly by a primary care practitioner before be-
ing referred to an otolaryngologist. Patients
may have undergone a trial of nasal ste-
roids and antihistamines or been mistaken
for having simple anterior epistaxis.

JNAs originate from the sphenopalatine ar-
tery near the sphenopalatine foramen, an
anatomic area usually readily accessible via
endoscopic technique. Hence most of these
tumours are now removed via an endo-
scopic approach by surgeons skilled in en-
doscopic surgery working in properly
equipped centres. Compared to open ap-
proaches, the endoscopic approach results
in less intraoperative blood loss, fewer com-
plications, lower rates of recurrence, and
shorter hospital stays.? Due to the vascular-
rity of these tumours, preoperative emboli-
zation of major feeding vessels by inter-
ventional radiology leads to significantly

less blood loss and facilitates endoscopic
resection.?

Traditionally, several open approaches are
employed, including lateral rhinotomy,
midfacial degloving, transmaxillary (Cald-
well-Luc), transpalatal, Le Fort 1 and infra-
temporal fossa approaches. Extensive tu-
mours, such as those with lateral infra-tem-
poral fossa involvement or significant optic
canal or intracranial extension may necessi-
tate an open or combined open and endo-
scopic approaches. Radiotherapy and anti-
androgen therapy are reserved for tumours
deemed inoperable.*

Pertinent Anatomy

It is essential that a surgeon be familiar with
the detailed vascular anatomy of the maxil-
lary artery and its terminal branches, and
that of the maxilla, paranasal sinuses, pte-
rygoplatine fossa, orbit and anterior skull
base. Studying a cadaver skull and having it
available in the operating room is of great
value.

Vascular anatomy

JNAs typically arise from the sphenopala-
tine artery, which is a terminal branch of the
internal maxillary artery.
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Figure 1: Internal maxillary artery enter-
ing pterygopalatine fossa through pterygo-
maxillary fissure (mandible removed)
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Figure 2: Branches of internal maxillary
artery; blue shading denotes 2" part of
internal maxillary artery before it enters
pterygopalatine fossa

The internal maxillary artery branches off
the external carotid artery (Figures 1, 2).
The sphenopalatine artery usually contains
two or more branches. Larger tumours can
however have arterial supply from the
ascending pharyngeal, contralateral internal
maxillary artery, and be supplied by the
cavernous portion of the internal carotid
artery at the lateral wall of sphenoid sinus.

Bony anatomy (Figures 3, 4)

JNAs typically arise from the lateral nasal
wall at the sphenopalatine foramen and ge-
nerally involve the pterygopalatine fossa.
The sphenopalatine foramen is located al-
ong the lateral nasal wall immediately
posterior to the crista ethmoidalis and
opens into the middle and superior meati
(Figures 3-5). The pterygopalatine fossa is
located immediately behind the thin poste-
rior wall of the maxillary sinus (Figures 3,
4). It serves as a gateway to the nasal and
oral cavities, infratemporal fossa, orbit,
pharynx, and middle cranial fossa through
eight foramina.® It communicates laterally
with the infratemporal fossa via the ptery-
gomaxillary fissure, and medially with the
nasal cavity via the sphenopalatine fora-

men (Figures 3, 4). Immediately posterior
are the pterygoid plates (Figures 3-9).
Figures 7 & 8 show axial views of the
anatomy of the pterygopalatine fossa, ptery-
gomaxillary fissure, and maxillary sinus.
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Figure 3: Total maxillectomy defect illu-
strating the relations of the pterygopalati-
ne fossa (Red)

Figure 4: Close-up of Figure 3

Figures 3, 4 & 9 demonstrate the coronal
anatomy immediately posterior to the max-
illary sinus in which the internal maxillary
artery and its branches as well as the sphe-
nopalatine ganglion and its branches are en-
countered within the pterygopalatine fossa.
It also illustrates how a JNA may extend
superiorly though the inferior orbital fissure
into the orbit, medially into the nasal cavity



and sphenoid, and laterally into the infra-
temporal fossa.
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Figure 5: Endoscopic view of posterior wall
of (R) maxillary antrum through a large
middle meatal antrostomy: sphenopalatine
artery is located directly posterior to crista
ethmoidalis; posterior nasal artery is supe-
rior to sphenopalatine artery (adapted from statham

MM, Tami TA. Endoscopic anatomy of the pterygopalatine fossa. Oper
Tech Otolaryngol.2006;17(3):197-200.)
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Figure 8: Axial cut at level of infraorbital
foramen and pterygoid plates
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Figure 9: Coronal cut immediately behind
the maxillary sinus through the orbital
apex, pterygoid plates and pterygopalatine
fossa

Figure 6: Internal maxillary artery (red ar-

row) traverses the pterygomaxillary fissure Nerves

to enter the pterygopalatine fossa
The maxillary division of trigeminal (V2)
enters the pterygopalatine fossa via fora-
men rotundum (Figures 7, 10). The infra-
orbital nerve is a terminal branch of V2 and
runs in the floor of the orbit/roof of the
antrum to exit the infraorbital foramen.



and infraorbital nerve (pterygopalatine fos-
sa in red)

Preoperative Evaluation
Clinical Evaluation

A thorough history and physical are perfor-
med. The history should focus on the afore-
mentioned nasal symptoms as well as any
orbital symptoms. The initial head and neck
physical examination notes any proptosis,
vision changes, facial swelling, or otitis
media with effusion. Fiberoptic nasopha-
ryngoscopy is performed which typically
reveals a vascular mass emanating from the
posterior aspect of the middle and/or supe-
rior meatus, possibly filling the nasopha-
rynx (Figure 11). The mass must not be
biopsied due to the risk of causing signifi-
cant epistaxis and as it may represent an
encephalocoele or other nasal mass with an
intracranial component.

Radiologic Evaluation

CT and MRI scans with contrast should be
obtained to evaluate the extent of the tu-
mour. CT scan helps delineate the bony
anatomy (Figures 12a, b). JNAs usually
cause widening of the sphenopalatine fora-
men and may cause anterior bowing of the
posterior wall of the maxillary sinus, also
known as the Holman-Miller sign (Figure
12b).

]

Figure 11: View of right nasal cavity show-
ing large, vascular mass

Figure 12a: CT scan: Widening of the sphe-
nopalatine foramen and nasal cavity

Figure 12b: CT scan: Anterior bowing of

posterior wall of maxillary sinus (Holman-
Miller sign) and nasal mass

MRI provides essential information regard-
ing soft tissue structures including the tu-
mour, orbital structures, and intracranial
components (Figures 13a, b). It also per-

4



mits a distinction to be made between re-
tained sinus secretions and mucosal oedema
vs. tumour.

Figure 13a: MRI: No orbital or intracra-
nial extension

Figure 13b: MRI: Extension to medial
infratemporal fossa

Staging systems

Several staging systems have been propo-
sed based on the radiologic appearance of
JNAs. Two commonly used systems were
developed by Fisch © (Table 1) and Rad-
kowski ’ (Table 2). More recently a stag-
ing system was proposed based primarily
on prognostic factors for endoscopic resec-
tion (Table 3). 8

Table 1: Fisch Staging for JNA

Stage | Description of Tumour Involvement

Limited to nasopharynx, bone destruction
| negligible or limited to sphenopalatine fora-
men

Invades pterygopalatine fossa or maxillary,
1 ethmoid, or sphenoid sinus with bone de-
struction

Invades infratemporal fossa or orbital region
111 | HIA: No intracranial involvement
I11B: Extradural, parasellar involvement

Invades dura

IVA: Without cavernous sinus, pituitary, or
optic chiasm involvement

IVB: With the above

Table 2: Radkowski Staging for JNA

Stage | Description of Tumour Involvement

I IA: Limited to nose or nasopharynx
IB: Same as above but involving > 1 sinus

I1A: Minimal extension through
sphenopalatine foramen and into medial
pterygomaxillary fossa

11B: Full occupation of pterygomaxillary
1 fossa displacing posterior wall of maxilla-
ry sinus forward, orbit erosion, displace-
ment of maxillary artery branches

I1C: Involvement of infratemporal fossa or
cheek, or posterior to pterygoid plates

Erosion of skull base

IH1A: Minimal intracranial involvement
111B: Extensive intracranial involvement or
any cavernous sinus extension

Table 3: University of Pittsburgh Medical
Center (UPMC) Staging for JNA

Stage | Description of Tumour Involvement

[ Nasal cavity, medial pterygopalatine fossa

I Paranasal sinuses, lateral pterygopalatine
fossa, no residual vascularity

Skull base erosion, orbit, infratemporal

1 . .
fossa, no residual vascularity

Skull base erosion, orbit, infratemporal

v fossa, with residual vascularity

Intracranial extension, residual vascularity
\% Medial (M): Medial cavernous sinus
Lateral (L): Middle cranial fossa




Angiography

Angiography is both diagnostic and thera-
peutic; it is performed 24-72 hours before
surgery to determine the precise blood sup-
ply to the tumour and to embolise feeding
vessels. Flooding the tumour with small
particles is preferred, as coiling major ves-
sels proximally precludes subsequent em-
bolisation should the tumour recur. By
thrombosing the tumour with microparti-
cles, smaller supply vessels from e.g. the
internal carotid artery system also thrombo-
se; hence bleeding from the internal carotid
artery generally does not present a problem
when delivering tumour from the sphenoid
sinus. It is important that the surgeon dis-
cusses the outcome of the embolisation with
the interventional radiologist to determine
how successful the embolisation had been,
and what vessels need to be surgically
ligated or clipped (Figures 14a, b).

Should interventional angiography not be
available, then surgery must be planned in
such a way as to gain proximal vascular
control of the internal maxillary artery and/
or external carotid artery prior to attempting
resection.

Figure 14a: JNA (circled) supplied by in-
ternal maxillary and ascending pharyngeal
arteries

Figure 14b: JNA following embolization
with persistent supply from ascending pha-
ryngeal artery

General surgical principles

e JNAs may be resected by endoscopic,
open or combined (endoscopic & open)
techniques

e The surgical approach is dependent on

Tumour location and extent

Pattern of vascular supply

Effectiveness of embolisation

Facial skeletal maturity

Experience of the surgical team

e Carefully plan surgical approach(es) ac-
cording to the imaging studies

e In expert hands and with effective pre-
operative embolisation, most JNAs can
be removed endoscopically with redu-
ced morbidity

e Complete all bone work and ensure
good access to the tumour before
attempting resection, because once
bleeding is encountered, the surgery
may become very difficult and hazar-
dous, and haemostasis may only be
possible after completing the tumour
resection

e In young patients, avoid excessive soft
tissue and bone dissection of the mid-
face to minimise the risk of causing
growth abnormalities °
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Anaesthesia considerations

Patients are placed supine in reverse
Trendelenburg position

Oral RAE® endotracheal tube permits
unobstructed access to the nose
Hypotensive general anaesthesia

Type and crossmatch 2 units of blood as
rapid blood loss can occur; consider
banking 2 units of autologous blood one
week before surgery

Intraoperative blood salvage (autolo-
gous blood transfusion/cell salvage/cell
saver technique) can be employed to
recover blood lost during surgery that is
reinfused into the patient

Endoscopic resection

Indications

Tumours involving nasal cavity, para-
nasal sinuses, and nasopharynx
Tumours with only medial infratempo-
ral fossa involvement or extradural pa-
rasellar involvement with limited intra-
cranial extension

Facilitation of open approaches

Relative contraindications

Lateral infratemporal fossa involvement,
extensive parasellar extension, encasement
of optic nerve, intradural spread, or caver-
nous sinus involvement. Note that caver-
nous sinus involvement may be overesti-
mated on MRI scan due to hypervasculari-
ty of the tumour bed.

Intraoperative considerations

Self-cleaning endoscope such as Endo-
Scrub®

Suction bipolar electrocautery, suction
Freer elevator, suction Blakesley for-
ceps or Kerrison rongeur, and haemo-
clip applier

Intraoperative image guidance (if avai-
lable)

Procedure

Inject Lidocaine with epinephrine into
the greater palatine foramina, septum,
uncinate and middle turbinate on the
side with the tumour

Pack both nasal cavities for 10min with
cottonoid pledgets soaked in oxymeta-
zoline

On the side with the tumour, amputate
the inferior aspect of the middle turbi-
nate with scissors (Figure 15)

Figure 15: The middle turbinate is am-
putated to provide access to the tumour

(Reprinted with permission from Wormald PJ, Van Hasselt A.
Endoscopic removal of juvenile angiofibromas. Otolaryngol Head
Neck Surg. 2003;129(6):684-91. SAGE Publications)

The tumour may initially need to be par-
tially debulked to identify landmarks
(only if well embolised)

Perform an uncinectomy and wide mid-
dle meatal antrostomy

Enlarge the middle meatal antrostomy
until the posterior wall of the maxillary
sinus is clearly visible (Figures 5, 16)
Consider doing a posterior septectomy
to allow better visualisation and access
from the opposite nasal cavity

Perform a total ethmoidectomy and
identify the sphenoid rostrum

Complete a sphenoidectomy to ensure
that tumour does not extend into the
sphenoid



Figure 16: Intraoperative photo (right
nose) following middle meatal antrostomy,
showing crista ethmoidalis and posterior
maxillary sinus wall

e Expose the sphenopalatine artery and
tumour pedicle by removing the poste-
rior wall of the maxillary sinus (Figu-
res 17-19)

Figure 17: Intraoperative photo showing
Kerrison rongeur used to remove posterior
maxillary sinus wall

Figure 18: The posterior wall of the maxil-
lary sinus is removed along the spheno-

palatine artery (Reprinted with permission from Wormald PJ,
Van Hasselt A. Endoscopic removal of juvenile angiofibromas.
Otolaryngol Head Neck Surg. 2003;129(6):684-91. SAGE Publications)

Figure 19: The tumour is dissected to its
vascular pedide (Reprinted with permission, from Wormald

PJ, Van Hasselt A. Endoscopic removal of juvenile angiofibromas.
Otolaryngol Head Neck Surg. 2003;129(6):684-91. SAGE Publications)

e Isolate and clip/ligate the sphenopala-
tine artery lateral to the tumour, even if
it has been embolised (Figure 20)

e If tumour extends beyond the limits of
the endoscopic instruments e.g. beyond
the pterygopalatine fossa into the infra-
temporal fossa, then a Caldwell-Luc
approach or open procedure may be
needed for additional access



Figure 20: Sphenopalatine artery has been
clipped in the pterygopalatine fossa

e Dissect tumour off adjacent structures;
often it is adherent to septum, sphenoid
rostrum, skull base, and nasopharynx

e Suction bipolar electrocautery is first
used to ablate feeding vessels along the
surface of the tumour; a suction Freer
elevator or knife is used to release adhe-
sions

e The tumour is dissected free until all
that remains is the pedicle

e Ifithas not yet been done, apply haemo-
clips to branches of the sphenopalatine
artery, divide the artery, and deliver the
tumour via the nasopharynx and out the
mouth

e Inspect the entire mucosal area that was
involved with tumour

e Biopsies may be sent to clear the mar-
gins

e Obtain meticulous haemostasis

e Apply haemostatic sinus material, such
as Arista™ powder or Surgicel to bleed-
ing surfaces

Postoperative Care

e The patient is admitted to the ward for
overnight observation

e If intraoperative blood loss was signifi-
cant, a full blood count is obtained and
the patient is transfused if needed

e Oxymetazoline is used for minor epista-
Xis

e Nasal saline irrigations are started on
the 1% postoperative day, at least twice
daily, for nasal toilet

e The patient is instructed not to blow the
nose

e The 1% postoperative visit is scheduled
at 1 week

Complications

e Standard risks of endoscopic sinus sur-
gery apply including pain, bleeding,
infection, hyposmia, synechiae, orbital
injury, loss of vision, cerebrospinal
fluid leak, and intracranial injury

e Bleeding requiring transfusion

e Tumour recidivism if margins are not
cleared

Key Points

e Tumour removal and postoperative re-
covery are greatly facilitated by preop-
erative embolisation

e Intraoperative navigation may aid the
surgeon

e Special endoscopic instruments with
suction capacity are helpful to dissect
these vascular tumours

e First complete all bone work to gain
good access before attempting to resect
tumour

e Be prepared to convert to an open ap-
proach if tumour involves the lateral
infratemporal fossa or parasellar region

Open approaches

Open approaches are employed for tumours
that extend to the lateral infratemporal fos-
sa, tumours with intradural extension, and
in centres that lack endoscopic expertise.
Open approaches may also be used in con-
junction with endoscopic resection e.g. an-
terior antrostomy (Caldwell-Luc) may be
employed to gain access and to clip the
internal maxillary artery lateral to a large
tumour or to access the infratemporal fossa.
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Conversely, the endoscope can be used at
the conclusion of an open resection to in-
spect the surgical field to ensure complete
resection and to achieve haemostasis. Open
approaches include the following:

e Medial maxillectomy

e Le Fort 1 osteotomy

e Transpalatal

e Maxillary swing

e Infratemporal fossa

e Facial translocation

An approach or combinations of approaches
is carefully selected according to the loca-
tion of the tumour and its extensions (Table
4) °. Readers are referred to chapters on
Total Maxillectomy, Inferior Maxillecto-
my, Medial Maxillectomy, and Maxillary
Swing approaches for additional detail
about these approaches.

Medial
maxillect

Facial
transloc

Endosc | Transpal | Le Fort1
Nasopharynx
Intranasal
Ethmoids
Sphenoid
Pt Pal Fossa
Medial ITF

Lateral ITF

Medial cav
sinus

Lateral cav
sinus

Middle cranial
fossa

Table 4: Access provided by different surg-
ical approaches °

Medial maxillectomy

Medial maxillectomy is suited to tumours
limited to the nose, nasopharynx, sphenoid,
pterygopalatine fossa, medial infratemporal
fossa and medial cavernous sinus (Table 4).
Unless an ethmoidectomy is required, the
medial maxillectomy is more limited than
that described in the chapter on medial max-
illectomy.
e Soft tissue elevation is generally done
by midfacial degloving approach (Fig-

ure 21); lateral rhinotomy is only re-
quired when the superior parts of the
ethmoids are to be dissected (Figure 22)

Figure 21: Midfacial degloving ap-
proach with right medial maxillectomy

.

Figure 22: Lateral rhinotomy incision.
Very rarely is a lip split extension re-
quired for access

Inspect the antrum to determine the tu-
mour extent and to plan the subsequent
bony cuts

The extent of the subsequent bony re-
section is tailored to the INA

A medial maxillectomy can now be
done (Figure 23); Figures 24a-c illu-
strate the extent of the bone resection
with the limited medial maxillectomy
generally required for INAs
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Figure 23: Medial maxillectomy: typical
bony removal for access to a JNA

Figure 24a: Anterior coronal CT slice de-
monstrating resected lateral nasal wall,
and transected lacrimal sac

Figure 24b: Coronal CT through mid-an-
trum demonstrates resected lateral nasal
wall including inferior turbinate, uncinate
process and trimmed middle turbinate

Figure 24c: Coronal CT through posterior
antrum demonstrating resected lateral na-
sal wall and inferior turbinate

e The sequence of the osteotomies is
planned to reserve troublesome bleed-
ing to the end
1. Osteotomy below inferior orbital

rim: A sharp osteotome/power saw/
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bone nibbler is used to cut along the
thick inferior orbital rim just medial
to the infraorbital nerve (Figures 23,
24)

Osteotomy connecting antrostomy
with nasal vestibule: A sharp os-
teotome is used to connect the ante-
rior antrostomy with the floor of the
nasal vestibule (Figures 23, 24)
Osteotomy across frontal process
of maxilla: This part of the dissec-
tion is often best done with a Kerri-
son rongeur or oscillating saw. The-
re is often persistent minor bleeding
from the bone that may be control-
led with bone wax or cautery (Fig-
ure 23)

Osteotomy along floor of nose: A
sharp osteotome or heavy scissors is
used to divide the lateral wall of the
nose/medial wall of the antrum al-
ong the floor of the nasal cavity up
to the posterior wall of the antrum.
When doing this dissection with an
osteotome, the dissection is halted
when the osteotome hits up against
the solid pterygoid bone (signalled
by change in the sound)

Osteotomy through lacrimal bone,
and anterior ethmoids: This osteo-
tomy is made at the level of the roof
of the antrum (Figures 24b, c). The
osteotomy is done by gently tapping
on an osteotome or with heavy cur-
ved scissors with tips pointed infe-
riorly. The osteotomy stops at the
posterior wall of the antrum

. Vertical  posterior  osteotomy
through posterior end of medial
wall of antrum anterior to pterygo-
palatine fossa: The final posterior
vertical cut is made with heavy cur-
ved (Mayo) scissors as a downward
continuation of the osteotomy in
Point 5. It runs through the medial
wall of the maxillary sinus, starting
superiorly at the posterior end of the

previous osteotomy, and ending at
the level of the nasal floor

e The medial maxillectomy specimen is
then removed by gently levering it infe-
riorly and laterally with the Mayo scis-
sors while completing the posterior os-
teotomy, remaining lateral to and pre-
serving the middle turbinate

e An external ethmoidectomy may now
safely be completed under direct vision
up to cribriform plate if required

e Carefully remove the paper-thin poste-
rior wall of the maxillary antrum to ex-
pose the JNA and the sphenopalatine
and/or internal maxillary artery

e Clip/ligate/bipolar the sphenopalatine/
internal maxillary artery even if it has
been embolised

e Proceed with the resection using blunt
and bipolar dissection; suction bipolar
electrocautery is first used to ablate
feeding vessels along the surface of the
tumour; a suction Freer elevator or knife
is used to release adhesions

e Dissect tumour off adjacent structures;
often it is adherent to septum, sphenoid
rostrum, skull base, and nasopharynx

e If tumour extends laterally beyond the
pterygopalatine fossa into the infratem-
poral fossa, then remove the posterola-
teral antral wall for additional exposure

e Inspect the entire area that was involved
with tumour; this may be aided by use
of an endoscope

e Obtain meticulous haemostasis

e Apply haemostatic sinus material, such
as Surgicel to bleeding surfaces

e At the conclusion of surgery, the tran-
sected lacrimal sac (Figure 24a) is slit
along its longitudinal axis and the edges
are sutured to the surrounding tissues or
stented to avoid epiphora

Le Fort 1 osteotomy

Le Fort 1 osteotomy with downfracturing of
the palate is suited to tumours limited to the
nose, nasopharynx, sphenoid, pterygopala-

12



tine fossa, medial infratemporal fossa and
medial cavernous sinus (Figures 25, 26, Ta-
ble 4). (See chapter on Inferior Maxillecto-
my) As with other transfacial approaches,
effects on facial growth are a concern; Le
Fort 1 osteotomy has been reported to result
in 30% of predicted vertical growth of the
anterior maxilla, though it does not affect
horizontal growth and does not cause dental
malocclusion. It also causes dental denerva-
tion. 1 The maxilla is preplated with mini-
plates along the line of the osteotomy to en-
sure an accurate repair (Figure 27a).

Figure 25: Le Fort 1 osteotomy; posteriorly
it passes through the pterygomaxillary fis-
sure

pose JNA 1

Posterior wall of
antrum obscuring
pterygopalatine fossa

Pterygoid plates

Figure 26: Exposure following downfractu-
ring of hard palate
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Figure 27d: Plated osteotomy 1!

Transpalatal approach
This approach can be used for JNAs confin-
ed to the nasopharynx, sphenoid and nasal

cavity (Table 4). The bony anatomy of the
hard palate is illustrated in Figure 28.

Incisive foramen

bone

Sphenoid

= Pterygoid plates
Figure 28 Anatomy of relevant to transpa-
latal approach

An incision is made in the mucosa of the
hard palate, and the thick mucosa is strip-
ped off the hard palate, leaving it attached
to the soft palate posteriorly (Figure 29).
The soft palate is freed from the posterior
edge of the hard palate to access the naso-
pharynx. The horizontal plate of the palati-
ne bone is removed using a strong back-
biter/Kerrison rongeur /drill to expose the
JNA (Figure 29).

Horizontal plate of palatine

Greater palatine foramen

Lesser palatine foramen

" A )
AW 7, NG R

Figure 29: Mucosal incision in hard palate

(yellow line) to elevate palatal flap; bone
removal to expose tumour (chequered area)

S g 2
. S

Maxillary swing approach (Figure 30)

This is described in detail in the chapter on
Maxillary Swing approaches.

Figure 30: Maxilla has been fully swung
laterally exposing nasopharynx, maxilla
remains based on soft tissues of cheek

Infratemporal fossa approach

Significant involvement of the infratempo-
ral fossa (Figures 31, 32), cavernous sinus,
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or middle cranial fossa (Figure 33) requires
infratemporal fossa or subtemporal approa-
ches, often combined with an anterior ap-
proach. In order to reach the infratemporal
fossa, one has to remove the zygoma and
reflect the temporalis muscle (Figures 33-
36).

Figure 33: JNA extending to lateral caver-
nous sinus and middle cranial fossa

Figure 31: JNA extending to infratemporal
fossa

Figure 34: Infratemporal fossa is deep to
zygoma (removed) and temporalis muscle

Figure 32: JNA protruding anteriorly from
infratemporal fossa

- R
o Mandible 15

Figure 35: Internal maxillary artery is seen
passing between bellies of lateral pterygoid
to reach the pterygomaxillary fissure
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Pterygomaxillary
fissure & pterygo-
- palatine fossa

Internal maxillary
artery

Pterygoid plates

Figure 36: View of infratemporal fossa, in-
ternal maxillary artery and pterygomaxilla-
ry fissure

e The surgery is done via a hemicoronal
incision commencing in a preauricular
skin crease just below the level of the
zygoma and placed behind the hairline
for cosmetic reasons (Figure 37)

e Extend the incision to the temporalis
fascia and elevate skin and subcuta-
neous tissue in the plane on the tempo-
ralis fascia (Figure 37)

e Elevation in this plane is stopped ante-
riorly where the superficial temporal fat
pad with the facial/temporal branches of
the facial nerve are encountered (Figu-
res 37, 38)

e Incise the deep layer of deep temporalis
fascia in a vertical direction at this point
to expose the temporalis muscle

e Dissect anteriorly in a subfascial plane,
deep to the fat pad up to the lateral orbi-
tal bony rim (anterior margin of tempo-
ral fossa)

e Next incise the temporalis fascia about
1cm below the superior temporal line
and from the posterior margin of the
muscle, down onto the bone (leaving a
cuff of fascia on bone permits subse-
quent suturing of muscle back to its
original position)

e Identify the superior aspect of the zygo-
matic arch along its full length. This

may require forceful inferior retraction
of the soft tissues with a Langenbeck
retractor (Figure 39)

Figure 37: Exposed temporalis fascia
and fat pad

Superficial temporal
fat pad

Frontal branch of
facial nerve

i
{
o

Figure 38: Facial nerve and fat pad

Figure 39: Mobilisation of temporalis
muscle and exposure of zygomatic arch
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Incise the two layers of deep temporal
fascia along the superior margin of the
zygoma, and free the zygoma from the
insertion of the masseter muscle
Osteotomise and remove the zygomatic
arch, and preserve it in saline so that it
can be plated/wired back later in the
procedure

Elevate the temporalis muscle from the
bone of the temporal fossa using either
diathermy or a periosteal elevator whi-
le remaining hard on bone (Figure 40)

Figure 40: Flap completely elevated
from temporal fossa

Extend the dissection medial to the cor-
onoid process of the mandible that is
now readily palpable; the coronoid pro-
cess of the mandible can be divided and
reflected inferiorly for additional expo-
sure
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Suggested video

Goncalves N, Lubbe DE. Juvenile Nasal
Angiofibroma (JNA): A case presentation
and review of endoscopic surgical techni-
gue. UCT-Africa ENT Virtual video
channel
https://www.youtube.com/watch?v=iZETR

WEj3wM
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