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ABSTRACT

Juvenile nasopharyngeal angiofibroma is a rare benign tumour of vascular origin found in adolescent males, originating around

the sphenopalatine foramen. Although the exact pathogenesis of the tumour is not yet known, natural history and growth pat-

terns can be predicted. JNA progressively involves the nasopharynx, nasal cavity, paranasal sinuses, pterygopalatine fossa, in-

fratemporal fossa and, in severe cases, an orbital or intracranial extension can be seen. Early diagnosis based on clinical

examination and imaging is mandatory to ensure the best resectability of the tumour, as small to moderate tumours can be

managed exclusively endoscopically. Preoperative angiography can reveal the vascular sources and allow embolization to pre-

vent significant bleeding. We present a brief literature review followed by our case series of endoscopic removal of 7 juvenile

nasopharyngeal angiofibromas.
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INTRODUCTION

Juvenile nasopharyngeal angiofibroma (JNA) is a
rare vascular tumour affecting mostly adolescent
males, benign by histopathology, but considered ‘ma-
lignant’ by location, local invasion tendency and pos-
sibility of recurrence.

CLINICAL DIAGNOSIS

JNA typically affects adolescent males, although
cases in females and older patients have been de-
scribed. Early symptoms include bleeding manifested
as either repeated epistaxis or blood-stained sputum,
unilateral nasal obstruction, ear fullness due to serous
otitis media. As the mass expands, depending on the
size and structures involved, the patient may present
headaches, nasal discharge, anosmia, rhinolalia, swell-
ing/deforming of the cheek/palate, epiphora, prop-
tosis and/or decreased visual acuity (when the orbit is
breached), trismus (when the infratemporal fossa is
involved)!2.

Anterior rhinoscopy and endoscopic visualization
show a smooth, rubbery, possibly lobulated, polypoid,
yellowish to red/purple, hypervascularized mass aris-
ing from behind the middle turbinate (which can be
laterally displaced), with variable size, extension and
choanal obstruction'®. Because the tumour has mainly
submucosal growth, it may create the false appearance
of origin in the middle turbinate. JNA commonly pre-
sents contact bleeding, and mild pulsations may be
seen on endoscopic examination (Figures 1, 2 and 3).

Oral cavity examination may show an inferior dis-
placement of the soft palate by the nasopharyngeal
mass, and intraoral palpation may reveal a mass be-
tween the maxilla and the ascending ramus of the
mandible. Bloodstains on the posterior pharyngeal
wall may be seen.

ETIOLOGY / PATHOGENESIS

No consensus is yet reached on the etiology of JNA,
but recent reports emphasise similarities with either a
hamartoma or haemangioma/vascular malformation
with developmental origin. Immunostaining of vari-

Corresponding author: Alexis Vuzitas, ENT&HNS Department, “Sfanta Maria” Hospital, 37-39 Ion Mihalache Blvd. District 1, Bucharest,

Romania
e-mail: cnmanea@yahoo.com

Received for publication: December 26, 2017 / Accepted: January 18, 2018



18 Romanian Journal of Rhinology, Volume 8, No. 29, January-March 2018

Figure 1 Right-sided nasal endoscopy: a smooth mass originating from
behind the middle turbinate with near-total obstruction of the right nostril.

Figure 3 Contralateral nostril endoscopy sows the JNA occupying the
rhinopharynx and deforming the posterior nasal septum.

ous components in the stromal and endothelial com-
ponents of JNA suggests that JNA is an angiogenic
histogenetic tumor which opens the path to a possible
antiangiogenetic therapy. Simultaneous growth of the
2 main components (vascular and fibrous) in JNAs
suggests a vascular hamartoma/ pathologic angiogen-
esis*®. Because the maxillary artery (the only remnant
of the first pharyngeal arch artery) is the main vascular
source for JNAs, the embryological origin of incom-
plete first pharyngeal arch artery was theorised. Sec-
ondary blood supply from the internal carotid artery
suggests an early developmental connection between
the internal and external carotid systems’. Androgen
receptor expression in both the stromal and vascular

Figure 2 Close-up of the tumour shows the difficulty in identifying the correct
margins from the middle turbinate due to the submucosal growth of JNA.

components has led to the idea that JNAs have endo-
crinologic origin; however, no endocrinologic pathol-
ogy was identified in patients with JNAS.

HISTOLOGY

Microscopic evaluation of JNA specimens reveals a
loose fibrovascular stroma with abundant and hetero-
geneous capillaries. Cellularity includes various densi-
ties of myofibroblasts with pleomorphic or multiple
nuclei, endothelial cells and variable smooth muscle
without the ability to perform proper vasoconstriction
(contributing to JNAs bleeding predisposition). Mi-
totic activity and inflammation are usually minimal®'*'2,

IMAGING

Plain radiographs are no longer in use for the diag-
nostic algorithm of JNA.

CT scan reveals a lobulated, heterodense, non-en-
capsulated soft tissue density mass of various sizes cen-
tred on the sphenopalatine foramen. At the time of
diagnosis, JNA usually involves the nasopharynx and
the pterygopalatine fossa, producing widening of the
sphenopalatine foramen and anterior bowing of the
posterior maxillary sinus wall (Holman-Miller sign,
considered pathognomonic by some). JNA expands
mainly through predetermined minimal resistance
pathways and less through bone remodelling and re-
sorption, and in advanced cases the tumour can in-
volve the sphenoid, maxillary or ethmoid sinuses, the
nasal fossa, the infratemporal fossa, the orbit, the skull
base. The important contrast enhancement confirms
the abundant vascularity'*"® (Figures 4 and 5).
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Figure 4 Cranio-facial CT scan of a 16-year-old male showing small left
sided JNA originating around the sphenopalatine foramen.

MRI scan is less precise in identifying osseous
changes and landmarks but is invaluable when the an-
giofibroma has breached into the soft tissues beyond
the skull base or orbital walls. MRI signal is usually
heterogeneous, with numerous flow (signal) voids due
to the abundance of blood vessels contributing to the

Figure 5 Cranio-facial CT scan of a JNA recurrence in the nasopharynx. The
posterior nasal septum and part of the lateral nasal wall were resected during
initial surgery while sparing the nasolacrimal duct.

characteristic salt and pepper appearance. On T1
weighted sequences JNA produces intermediate signal
comparable to the muscle and on T2 weighted se-
quences it emits intermediate to hyperintense signal.
Enhancement after intravenous contrast injection is
present in all cases'®!® (Figures 6, 7 and 8).

Figure 6 Two coronal head MRI slices of a patient with JNA. The typical growth patterns towards the nasopharynx, sphenoid sinus, orbital apex, pterygopalatine
fossa, infratemporal fossa can be seen. This is mainly done by enlarging pre-existent communications between these regions.
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Figure 7 Axial head MRI slice of a large JNA. The tumour was causing facial
deformity and was palpable in the zygomatic area at this stage. The right
maxillary sinus was gradually reduced in volume due to extrinsic compression.

ANGIOGRAPHY AND EMBOLIZATION

Angiography identifies the main feeding vessels of
the tumour which usually include the distal maxillary
artery, the ascending pharyngeal artery, the ascending
and descending palatine arteries, the sphenopalatine
artery, the posterior superior alveolar branches and,
less commonly, the pterygoid canal (vidian) artery, the
ophthalmic artery, the sphenoid branches*!*!>!7. Bilat-
eral supply is possible in JNAs and some authors rec-
ommend preoperative bilateral carotid systems angi-
ography'®. Angiography is of less importance as a diag-
nostic tool and more as a surgical treatment adjuvant
via the possibility of embolization. Most surgeons seem
to prefer a preoperative embolization of the tumour
but no consensus is reached as embolization is not
mandatory. Embolization may not be as effective in
reducing intraoperative bleeding and may be justified
only in larger tumours when shrinkage ensures supe-
rior resectability. Furthermore, tissue shrinkage due to
embolization may impede the correct identification of
surgical margins thus increasing recurrence rates'**.
Direct tumoral puncture embolization is also a feasi-
ble alternative to the traditional route via angiogra-
phy* (Figure 9).

The characteristic appearance on imaging studies
together with the significant risk of bleeding has deter-
mined the sampling of a biopsy specimen both unre-
quired and not recommended. Histopathologic ex-
amination is performed on the en bloc surgical excision
specimen.

Figure 9 Arterial bleeding encountered in a JNA case when resecting along
the vidian canal. Even in patients who received preoperative embolization, a
blood-free surgical field may not be obtained because of collaterals and
variable origin of the vidian artery from either the internal or external carotid
systems.

NATURAL HISTORY AND GROWTH PAT-
TERNS

JNA growth follows the principle of least resistance,
and spreads through fossae, foramina, fissures earlier
than it produces bone erosion. Some typical spread
patterns include!**:

1. Through the sphenopalatine foramen — nasal

cavity, nasopharynx

2. Through the vidian canal — sphenoid sinus
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3. Through the superior and inferior orbital fis-
sures — orbit, cavernous sinus, intracranially

4. Through the maxillary nerve canal — parasellar
region, intracranially

5. Through the pterygomaxillary fissure — in-
fratemporal fossa, cheek

6. Sinus walls erosion — maxillary, ethmoid, sphe-
noid sinuses

7. By erosion of the pterygoid process, greater wing
of the sphenoid bone and middle cranial fossa
floor — intracranially.

Table 1
Fisch classification®®

STAGING SYSTEMS

JNA staging is based on local growth and involve-
ment of adjacent structures seen on imaging (CT
and/or MRI). Staging can help in choosing a surgical
approach although no consensus is reached by all sur-
geons. Some of the more commonly used classifica-
tion systems are Fisch® and Radkowski®, seen below
(Tables 1 and 2).

Fisch classification Description
Type 1 Tumour limited to the nasopharynx; limited or negligible bone erosion of the sphenopalatine foramen
Type 2 Tumour invading the pterygopalatine fossa or the maxillary, ethmoid or sphenoid sinus with bone destruction
Type 3a Tumour invading the infratemporal fossa or orbit without intracranial involvement
Type 3b Tumour invading the infratemporal fossa or orbit with intracranial parasellar extradural involvement
Type 4a Intracranial intradural tumour without involvement of the cavernous sinus, pituitary fossa or optic chiasm
Type 4b Intracranial intradural tumour with involvement of the cavernous sinus, pituitary fossa or optic chiasm
Table 2
Radkowski classification?®
Radkowski classification Description

Type 1a Tumour limited to the nose and nasopharynx
Type 1b Tunour extension to one or more paranasal sinuses
Type 2a Minimal extension to the pterygopalatine fossa
Type 2b Tumour occupying the pterygopalatine fossa without orbital involvement
Type 2¢ Infratemporal fossa extension without cheek or pterygoid plate involvement
Type 3a Skull base erosion (middle cranial fossa or pterygoids)
Type 3b Intracranial extension with or without cavernous involvement
TREATMENT considered absolute contraindications"®. An endo-

Surgical excision is considered the frontline treat-
ment of JNA. The approach is based on tumour exten-
sion at the time of surgery, classifications, surgeon
experience, facility equipment, patient acceptance®.

Endoscopic approach

Endoscopic approach is a safe and effective surgical
approach to JNA. Progress in equipment means endo-
scopic surgeons can tackle progressively larger and
more invasive lesions, such as some Radkowski type
IITa tumours or involving the orbit, the infratemporal
fossa and the parasellar region, which are no longer

scopic approach is preferable to open surgery because
it ensures a better visualisation of the tumour margins,
which translates to a more accurate dissection, less
bleeding, less frequently requiring transfusion; other
advantages include a shorter duration of surgery,
smaller impact on craniofacial growth, no aesthetic
defect and fewer complications®. En-bloc resection
can be obtained by dissecting posteriorly in a submu-
cosal and subperiosteal plane until transoral removal
of the tumour; some authors recommend keeping the
tumour enveloped in a vasoconstrictor soaked gauze
and gradually exposing it to work in a bloodless field®.
Partial or complete removal of normal structures such
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as the turbinates, lateral nasal wall, posterior maxillary
sinus wall, nasal septum is usually necessary to com-
pletely visualise and approach the tumour. Some sur-
geons prefer a four-hand approach and start the op-
eration by creating a septal window to allow passage of
1 or 2 instruments from the unaffected side®. Shorter
postoperative hospitalisation periods are usually re-
quired for exclusively endoscopic surgery.

Open approach

Open approaches include lateral rhinotomy ap-
proach with its variations, transfacial approach, midfa-
cial degloving, transpalatal approach, Le Fort trans-
maxillary osteotomies, infratemporal fossa approach.
Combined endoscopic and open approaches have also
been used in selected cases. Two-step procedures may
sometimes be required for the extracranial and intra-
cranial components of the tumour.

Radiotherapy

Low-dose (30-36 Gy) radiotherapy may be an alter-
native for large, unresectable tumours and recurrences
with good local control rates and acceptable short-term
morbidity*. Long-term effects such as radiation-in-
duced malignancy should be taken into account since
JNA affects predominantly young people. Osteoradio-
necrosis, secondary cataract and growth restriction
have also been reported'. Gamma knife radiosurgery is
another form of radiotherapy which can successfully
produce lesion regression in invasive, residual or recur-
rent disease unamendable to surgery — such as some
orbital or cavernous sinus involvement®*,

Spontaneous regression and even near-total disap-
pearance of J[NAs has been described in few cases, es-
pecially in older patients and recurrences, and it has
been theorised that hormonal changes after adoles-
cence may contribute to the potentially androgen de-

pendent tumour involution®.

OUR SERIES

We conducted a 3-year retrospective study on pa-
tients diagnosed with JNA in the ENT&HNS Depart-
ment of “Sfanta Maria” Clinical Hospital in Bucharest.
These 8 patients were males with ages ranging from 13
to 27 years (average 21 years). The cardinal symptom
was nasal obstruction (present in all cases); epistaxis
was the main complaint in 3 cases that received nasal
packing or cauterization prior to admission, and,
upon taking a thorough history, 2 more patients men-
tioned minor recurrent epistaxis and blood-stained
sputum. One case presented with facial deformity due
to important infratemporal fossa and cheek involve-
ment.

Radkowski staging ranged from Ia to IIc with large
zygomatic and infratemporal fossa involvement. No
patient had intracranial extension.

7 patients had no prior surgery while 1 patient had
initially a subtotal resection and returned after 4 years
with nasopharyngeal and sphenoid sinus recurrence
of JNA. The 7 new cases underwent preoperative em-
bolization, while the recurrence was managed without
another angiography and embolization.

Exclusively endoscopic resection was performed in
7 out of 8 patients. One patient with large infratempo-
ral fossa and cheek involvement could not receive sur-
gical treatment at the time of admission due to diffi-
culty in assembling the multidisciplinary team re-
quired to safely perform the operation.

The endoscopic surgical technique involved sub-
mucosal dissection of the JNA with prior removal of
part of the lateral nasal wall including the middle
and inferior turbinate if needed, anterior and pos-
terior ethmoidectomy, resection of the posterior
third of the nasal septum. Alternating single-sur-
geon and 3 to 4-hand technique were used (Figures
10 to 14).

Figure 10 Submucosal dissection of the tumour from the lateral nasal wall.
A large antrostomy is seen. The right middle turbinate was resected
beforehand.

Figure 11 Removing the posterior bony wall of the maxillary sinus using a
burr to gain access to the pterygopalatine fossa.
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Figure 12 Intraoperative view of the superior-most aspect of the JNA
inside the sphenoid sinus.

Figure 14 Gross en-bloc JNA specimen.

One patient required transfusion during the proce-
dure due to significant blood loss, but no other mor-
bidity was present. The other cases had mostly clear
field dissection except for moderate and manageable
bleeding around the vidian canal. Absorbable haemo-
static pads were applied where minor bleeding per-
sisted at the end of surgery. The average hospital stay
was 5 days, ranging from 3 to 9 days (not including
angiography and embolization that were performed in
another clinic).

CONCLUSIONS

1. JNA should be included in the differential diag-
nosis of an adolescent male presenting with na-
sal obstruction and epistaxis.

2. Nasal endoscopy and thorough inspection of CT
or MR imaging are sufficient to form a prelimi-
nary diagnosis and advise surgery.

Figure 13 View at the end of surgery: the remaining cavity after JNA
removal including the rhinopharynx, a wide opened right sphenoid sinus,
right maxillary sinus, resected posterior third of the nasal septum.

3. Timely diagnosis greatly reduces surgical diffi-
culty and possible complications.

4. Endoscopic surgery is a safe and effective ap-
proach to selected cases of juvenile nasopharyn-
geal angiofibroma.
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