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ABSTRACT

Background: Angiofibroma which is also known as Juvenile Nasopharyngeal Angiofibroma or JNA is considered to be
a tumor which is benign in nature and composed of vascular network. It is commonly found in teen age males. Its site of
origin is thought to be sphenopalatine foramen. True pathological mechanism of angiofibroma is still debatable. It has
predictable natural history and growth pattern. This tumor most often involves nasopharynx, nasal cavity, paranasal
sinuses, pterygopalatine fossa and infratemporal fossa. It can also involve orbit and can spread intracranially. Its very
important to diagnose this tumor very early on the basis of clinical examination and imaging. As early tumor confined to
nose and sinuses can be removed exclusively with endoscope. It is very helpful to do angiography before surgery to
ascertain its blood supply and then embolization can be done to reduce intraoperative bleeding.

Objective: To describe our experience of Juvenile Nasopharyngeal Angiofibroma cases in ENT Unit-1 of Lahore General
Hospital.

Methods: Descriptive Study with retrospective analysis after approval from Institutional Review Board (IRB) of
LGH/PGMI/AMC Lahore. We studied 20 patients who underwent surgery in our department from October 2019 to
October 2020. We analyzed following factors: age, gender, symptoms, staging and mode of surgery and need for
intraoperative blood transfusion, hospital stay, complications and recurrences.

Results: Range of patient’s age was 12 to 25 years. Eight patients underwent surgery with endoscope. Mean blood loss
was about 400 ml and mean operating time was 140 minutes. All the cases were embolized preoperatively.

Conclusion: Endoscopic surgery is a safe and effective method in early stage JNA patients. While patients with advance
stage tumors should be managed with combined endoscopic and conventional open approaches.
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INTRODUCTION

This tumor was described in history as early as
5t century BC by Hippocrates. It was Friedberg who in
1940 gave this tumor name of Angiofibroma.® It is a
tumor composed of vascular framework and it mostly
affects teenage males. This tumor is pathologically

benign but locally aggressive and ‘malignant’ by
location. Also it tends to recur frequently. Vessels which
are in center of tumor are deficient in muscular elastic
laminae and due to this reason these tend bleed
massively.? The exact site of origin is still unclear with
current opinion being the postero-superior margin of the
sphenopalatine foramen or from contents of vidian canal.
Most recent theory considers that it is a vascular
malformation which results from first branchial arch
artery incomplete involution or regression.?

Growth and extension of angiofibroma is determined
radiologically by contrast enhanced computerized
tomography (CT) scan. Because of JNA’s tendency to
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bleed profusely its biopsy is not carried out before
definitive surgery. The condition is most commonly
treated by surgical excision. Surgical approach is decided
by its clinical and radiological staging. Patients who have
intracranial extension of tumor and which are not fit for
surgery are usually treated by Radiotherapy.

METHODS

We studied 20 patients of Angiofibroma which were
treated in our department from October 2019 to October
2020. Variables analyzed were age, gender, symptoms,
staging, surgical approach, intraoperative bleeding,
hospital stay, complications and recurrence. Patients
were staged with Fisch Classification with the help of
clinical examination and imaging.

RESULTS

Mean age of patients was 16 years and range was 12 to
25 years. Gender was male in all patients. Epistaxis was
most common clinical presentation along with nasal
obstruction. According to Fisch classification 5 (25%)
patients were in Fisch stage I, 3 (15%) Fisch stage I, 9
(45%) in stage llla, 2 (10%) in stage Illb and 1 patient
(5%) in stage Iva. We operated 8 patients in stage I, 1l
with Transnasal Endoscopic approach while 12 patients
which were above stage Il were operated through
combined endoscopic and open approaches like
Midfacial Degloving and Caldwel Luc approach. Patients
who were treated endoscopically their mean procedure
(Operative) time was 122 mins while average blood loss
calculated was 250 ml with no need for blood transfusion.
All these patients were discharged the next day as there
was no post operative nasal packing performed. These
patients did not had any intra and post operative
complications. Among patients which were operated
through combined endoscopic and open approaches 4
patients required intra-operative blood transfusion due to
significant hemorrhage. Average blood loss calculated is
600 ml. These patients were discharged after 72 hours
after removing their nasal packs. In these patients 3
patients had post operative numbness of cheek due to
damage to infraorbital nerve. One patient developed
Oroantral fistula. No major intra orbital or intra cranial
complication was noted in these patients. All patients
underwent preoperative carotid angiography and
embolization.

Stage wise distribution of JNA patients using Fisch
staging system and represented in Pie Chart

DISCUSSION
Angiofibromas are vascular tumors which present in the
nasal cavity and nasopharynx of teen age males.

m Stage Illa = Stagel
m Stage Illb = Stage Iva

Stage Il

JNA has a typical clinical pattern affecting teen age
males. Rarely some cases are seen in females and older
patients. Initial symptom is bleeding which may present
as epistaxis or blood stained nasal discharge. Other
symptoms are one sided nasal obstruction and aural
blockage or fullness secondary to secretary otitis media.
As tumor grows in size other symptoms at presentation
are simple nasal discharge or blood stained discharge,
headache, disturbance of smell, palatal swelling along
with swelling of the cheek. When orbit is involved then
there will be proptosis, decreased vision and epiphora.
With involvement of pterygoidsand infra temporal fossa
there will be trismus*S. Clinical examination with
anterior rhinoscopy and endoscopy reveals a rubbery,
lobulated, smooth red orpurple mass with increased
vascularity. It may be arising from behind the middle
turbinate which is pushed laterally. There will also be
obstruction of posterior nasal cavity*®. This tumor grows
under mucosa so it may give appearance as its origin from
middle turbinate. When probing is performed it bleeds on
touch. It may also show some pulsations during
endoscopy.  (Figures 1 and 2). There may be
displacement of soft palate due to mass in nasopharynx.

Fig.1: Endoscopic picture of left nasal cavity.
A=Angiofibroma, IT=Inferior Turbinate, MT= Middle
Turbinate, S= Septum
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Fig.2. Endoscopic picture of JNA. Arrow pointing towards
prominent blood vessels on surface of tumor

MICROSCOPY:: Microscopic studies show that it consists
of fibro-vascular stroma with numerous capillaries. Cells of
this tumor are composed of endothelial cells, myofibroblasts
with numerous nuclei and pleomorphic appearance, and
smooth muscles which lack ability of vasoconstriction. Due
to these characteristics angiofibromas tend to bleed
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RADIOLOGY: Simple X-Rays have no role in
diagnosis of Angiofibroma. CT scan is the best initial
investigation. It shows heterodense, non-encapsulated soft
tissue density mass centered on the sphenopalatine foramen.
In majority of cases this tumor invades nasopharynx,
pterygopalatine  fossa and causes widening of
sphenopalatine foramen and also causes bowing of the
posterior wall of maxillary sinus which is also called

“Holman-Miller sign”. Angiofibromas tend to grow through
least resistant pathways and cause bone destruction by
remodeling and resorption. At advance stage it spreads to
sphenoid, maxillary or ethmoid sinuses, infratemporalfossa,
orbit and the skull base. On CT Scan contrast enhancement
confirms the abundant vascularity*?*3 (Figures 4 and 5).

les due

Fig.4 CECT Axial view showing enhancing tumor (JNA) in
Pterygopalatine fossa and Nasopharynx

Fig. 5: CECT scan showing large JNA

MRI scan does not identify subtle and initial bony changes
and landmarks. However, it is very useful for soft tissues
identification and to differentiate between tumor, skull base
and bony walls of orbit. MRI usually shows a mass with
heterogenous density and flow voids which are due to
presence of numerous blood vessels. It results in a
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charesteristic appearance of salt and pepper which is present
in highly vascular tumors. Its signal changes to intermediate
density which can be compared to a muscle on T1 images.
Its density changes to intermediate to hyper-intense on T2
weighted images. There is enhancement on intravenous
contrast**15(Figures 6,7 and 8).

Fig.7 T2 weighted image showing hperintense signal by
JNA

Angiography is used to determine feeding vessels which
supply tumor. Most common vessels which give blood
supply to INAs are sphenopalatine artery, internal maxillary
artery, palatine arteries, ascending pharyngeal artery, vidian
artery, ophthalamic artery and alveolar branches.

Fig. 8: MRI Axial and Coronal view showmg typlcal saltand
pepper appearance of INA.

K 'f‘ i
Fig.9: (a) “anglography showing mass on the rlght with
increased vascularity” (white arrows). (b) JNA supplied by

right maxillary artery “(white arrow)”. (c) Disappearance of
blush after embolization

Bilateral blood supply has been seen in many Angiofibromas
due to which few surgeons advise bilateral carotid
angiography®. It’s very important to note the angiography is
not a diagnostic investigation rather it’s a treatment adjuvant
with embolization. Preoperative embolization is carried out
preoperatively in most centers. However, it is debatable.
Some surgeons advise that embolization is not necessary
before surgery. It is justified only in big tumors which cause
shrinkage and hence complete removal of tumor. However,
embolization does not ensure less intra-operative bleeding.
Disadvantage of embolization is that tumor shrinkage causes
surgical margins to became obscure and thus recurrence
rates increase.'”'® Another unconventional method is direct
tumor puncture which is possible through angiography*°.
Biopsy of tumor for its diagnosis is not recommended as it
may cause profuse bleeding. Also, tumor is easily diagnosed
with clinical examination and imaging thus making biopsy
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unnecessary and risky. Once tumor is removed en-block
then histopathological examination is performed.

STAGING OF ANGIOFIBROMA

Staging of Angiofibromas is usually done by its extent on
imaging (CT and/or MRI). Surgical approach is decided by
tumor stage. Most common classification systems are
Fisch?® and Radkowski?!.

Radkowski staging system of JNA

Stage  Tumor Extension

1A Tumor only in Nose and/or Nasopharynx

IB Tumor involving one or more sinuses

A Small tumor in Pterygopalatine Fossa

11B Tumor involving all pterygopalatine fossa with
or without erosion of orbital apex

[ Tumor extending to Infratemporal Fossa with
extension posterior to ptyregoid plates

1A Tumor causing Erosion of the skull base with
minimal intracranial extension

1B Tumor causing erosion of the skull base with
extensive intracranial extension with or without
cavernous sinus involvement

Fisch staging system of JINA
Stage  Tumor Extension
I Limited to Nasopharynx with negligible bone
destruction or limited to the sphenopalatine
foramen.
1 Invasion of pterygopalatine fossa or any para
nasal sinus with bone destruction.

1A Invasion of infratemporal fossa or orbital region
without intracranial involvement.

1B Invasion of infra temporal fossa or orbital
region with intracranial extradural (parasellar)
involvement.

IVA Intracranial  intradural invasion  without

involvement of cavernous sinus, pituitary fossa,
or optic chiasma.

IVB Intracranial intradural invasion  with
involvement of cavernous sinus, pituitary fossa,
and optic chiasma.

Treatment: Best treatment option is surgery. Surgical
approach is planned by tumor extension, its classification,
surgical expertise, availability of endoscopic facility and
patient choice.

Surgery by Endoscopic Method: It is considered to be a
safe and very effective method to remove angiofibromas.
Now with modern endoscopic facilities large tumors like
Radkowski type IIIA and those which involve orbit,
infratemporal fossa and parasellar region can be removed
with endoscopic approach.?? Endoscopic method has the
advantage of better visualization of tumor and its margins
and minimal need for blood transfusion. It also is
advantageous due to shorter duration of surgery, minimal

effect on craniofacial growth and less complications.?®
Dissection is done in sub-periosteal and sub-mucosal plane
and then tumor removed en-block through oral route.
Another unique technique is to keep tumor in gauze soaked
in a vasoconstrictor, this helps to dissect tumor in a relatively
bloodless field.?* Some structures of nose are removed for
better access and dissection which include nasal septum,
posterior wall of maxillary sinus, turbinates and some part or
whole of lateral nasal valve. Sometimes a septectomy is done
by removing some part of nasal septum anteriorly to create
a septal window and facilitate instrumentation from other
nasal cavity using a four handed technique.? If only
endoscopic approach is used for removal of JNA then a very
short hospital stay is required.

Open approach: A variety of open approaches are being
used since early period of JNA surgery till modern era. Few
of these techniques commonly used are Midfacial Degloving
approach, lateral rhinotomy, transpalatal approach, Le Fort
osteotomies and infratemporal fossa approach.?® There are
some cases where large tumors in advanced stage are
removed by combined open and endoscopic approaches.?’
Radiotherapy: Very large and unresectable and recurrent
tumors are treated by radiotherapy using lower dose (30-36
Gy). This technique has a good tumor control and reasonably
accepted morbidity?®. Radiotherapy sometimes results in
long term complications which include growth retardation,
cataract formation and osteoradionecrosis.

Few cases of residual or recurrent tumor are treated by
Gamma knife surgery. Among these cases are tumors which
are unresectable due to cavernous sinus or orbital
involvement.?®> 30 In rare cases there is spontaneous
involution or regression of tumor in older patients. This was
associated with changes in hormones or androgen receptors
after adolescence, as this tumor is thought to be androgen
dependant.31:32

Conclusion: With our experience we concluded that in early
stage JNAs surgery with endoscopic approach was safe and
effective treatment.  In late-stage disease combined
endoscopic and conventional open approaches were best
mode of treatment especially with the help of preoperative
embolization.
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