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CASE REPORT

Juvenile Nasopharyngeal Angiofibroma in a
16 Year-Old Male: Diagnosis and
Surgical Treatment

Johanna Choremiisand Saul Frenkié] M.D., F.R.C.P.(C.)

INTRODUCTION or right pterygopalatine fossa (Figure 1). Minimal bony
Juvenile nasopharyngeal angiofibroma (JNA), as itcerosion and remodeling were noted at the level of the
name suggests, is a combined vascular and fibrouskull base, suggesting that the lesion was a slow growing
neoplasm arising in the nasopharynx of prepubertal antumor. Magnetic resonance imaging (MRI) further
adolescent males (ages 7 to 19 years, mean age .characterized the lesion to be an enhancing mass within
years) (1,2). The tumor exhibits a strong tendency tcthe nasopharynx (Figure 2). Given these findings, the
bleed (3) and, despite being microscopically benign.differential diagnosis included rhabdomyosarcoma
frequently exhibits destructive and aggressive behavio(a malignant neoplasm of skeletal muscle origin),
(4). INA usually presents as a nasal obstruction wittlymphoma (a malignant neoplasm of lymphoid or

intermittent, spontaneous epistaxis. reticuloendothelial origin) or angiofibroma.
Considering the patient's age and presentation with
THE CASE epistaxis, there was a strong suspicion of JNA, but a

A 16-year-old Caucasian male presented at th¢biopsy was needed to make a final diagnosis. Using an
emergency room with severe, spontaneous, right-sideendoscopic approach, the biopsy was performed and the
epistaxis. Before determining the cause of thebleeding that ensued was readily controlled with
nosebleed, the patient required urgent posterior anpressure packing. On examination, the lesion had a
anterior packing with balloon catheters to control thefleshy appearance and histology indicated thin walled
bleeding. The patient had no history of trauma; insteadblood vessels and moderately cellular fibrous stroma
the epistaxis was spontaneous, severe, and accompani(Figure 3), which is consistent with JNA (6).
by nasal congestion. The packs were removed two day A surgical procedure to remove the lesion was
later and examination of the nasal chambers revealed planned. However, further observations of the tumor, as
right-sided fleshy red mass in the region of the posteriowell as occlusion of the feeding vessels, were needed.
nasal chamber. This observation narrowed theAn arteriogram with subtraction technique indicated that
differential diagnosis to a tumor (benign or malignhant) the tumor was fed by a branch of the internal maxillary
or arteriovenous malformation (5). artery and a smaller feeding vessel from the internal

A computerized tomography (CT) scan was ordered tccarotid system. Embolization of the feeding vessels from
confirm the mass and to determine its extent. The scathe external carotid system using micron contour emboli
showed a nasopharyngeal mass extending superiorwas performed, without incident, in order to reduce
towards the sphenoid sinus, growing into both posterio bleeding at the time of operation. Figure 4 shows the
choanae; it did not extend intracranially or into either leftarteriogram before (Figure 4A) and after (Figure 4B)
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Figure 1. CT scan (coronal view) reveals a large nasopharyngea
mass extending superiorly towards the sphenoid sinus, consistent wi
the diagnosis of juvenile nasopharyngeal angiofibroma.

Figure 2. MRI scan (T1 weighted; coronal view) shows an enhancing
mass in the nasopharynx.

S-shaped incision through the soft palate splitting the
free edge of the soft palate to the right of the hangincand older males, this is extremely rare, and such cases
uvula. It was not necessary to remove any of theshould be closely scrutinized. JNA accounts for less
posterior edge of the hard palate, since aa8@led than 0.05% of all benign lesions that originate in the
microscope was used to better visualize the skull basnasopharynx. Despite this low incidence, JNA is the
and to guide the surgery. The tumor was noted to fill themost common benign tumor originating in the
entire nasopharynx, abutting against each eustachienasopharynx of young males (7,8).
tube and projecting superiorly into an eroded anteriol As in the patient described, the clinical presentation
wall of sphenoid sinus. It did not, however, enter theof JNA usually consists of nasal obstruction and
pterygopalatine fossa on either side. The lesion waintermittent epistaxis. It is important to mention that the
very firm and gritty, and was easily dissected en-block bleeding is unrelated to trauma and is completely
Once removed, the specimen was noted to have spontaneous. Epistaxis can vary from occasional
bilobed appearance with an indentation superiorly in thebleeding to severe hemorrhage that can cause chronic
area where it abutted the roof of the sphenoid sinus iilanemia in many patients (3).
the region of the projecting pituitary gland where there In patients with JNA, anterior rhinoscopy will show
was an intact bony wall. Bleeding was readily abundant mucopurulent secretions as well as bowing of
controlled with electrocauterization and pressurethe nasal septum to the tumor free side. Posterior
packing. Nevertheless, the total measured blood losrhinoscopy will reveal the actual tumor, a pink or red
amounted to 1200 ml. A posterior nasal pressure pacmass, filling the nasopharynx. If it is extensive and large,
was left in place for a period of five days, after which it the nasal bones are often splayed out and temple and
was removed without complication. cheek swelling may occur. If spread to the infratemporal
The patient's recovery was uneventful and he wasfossa is considerable, trismus (lock-jaw), parotid gland
discharged from the hospital five days after hisbulging, and even proptosis (abnormal protrusion of the
operation, in good condition. A follow-up exam two eye; only in the case of orbital fissure penetration), may
months after surgery indicated a well-healedoccur. Failing vision is rare, but can occur with
nasopharynx without any evidence of residual tumor;substantial extrapharyngeal extension, causing tenting of
monthly exams by laryngoscopy have shown nothe optic nerve (3). Additionally, there can be stasis of

recurrence eight months post-surgery. secretions, sepsis, anosmia (inability to smell) or
hyposmia due to blockage, as well as a nasal intonation
DISCUSSION or a plummy quality of voice if the soft palate is

JNA is most commonly manifested in prepubertal ancimpinged upon. Deafness and otalgia may also occur if
adolescent males (ages 7 to 19 years, mean age the eustachian tube is blocked. Headaches can occur due
years) (1,2). Although it has been reported in female:to chronic sinusitis resulting from obstructions (3).
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slightly spongy, lobulated tumor. Its nodularity
increases with age and it is found to be whorled or
spongy when sectioned. Mucous covered areas are
usually seen as pink (nasopharyngeal area), whereas
extrapharyngeal areas are white or grey. There is no true
capsule, but the tumor is well demarcated from
surrounding tissues (3). Microscopically, many vascular
spaces of varying shape and size are seen in a stroma of
fibrous tissue (Figure 3) (3). Smaller vascular channels
lack smooth muscle which gives the tumor its high
. L . potential to bleed (12). The proportion of vascular
A Y & 'Fmﬁ : A spaces to fibrous tissue decreases with the age of the
-"'::-.'-. g 'l- #" I"l"'.\."l"':'.l'." - 1 1 1 1 1
TR LR N et T tumor, making the bleeding potential during resection
Figure 3. The tumor biopsy sample illustrates the thin walled blood unpredl_ctable (3). Con5|de_:r|ng th? Patl.ent dl.d not
vessels and moderately cellular fibrous stroma that are typical ofcompIaln of nosebleeds prior to this incident, it was
juvenile nasopharyngeal angiofibroma. very difficult to determine the age of the tumor.
However, the CT scan did suggest it was slow growing.
In the diagnosis of JNA, plain films are of little value.  Various treatment modalities are currently available
They are not accurate and it is easy to mistake aifor JNA, including surgical resection, embolization,
opacity in the maxillary sinus or a soft tissue shadow inexternal beam radiation, hormonal therapy, and
the postnasal space, for an antrochoanal polyp, amoncombinations thereof. Studies indicate that surgery is a
other things. CT with contrast localizes the mass ancgood form of treatment, especially when there is no
shows bony destruction and invasion of the skull baseintracranial involvement. The surgical approach
(3). If the tumor invades the pterygopalatine fossa, ardepends on the pre-operative findings. A transpalatal
axial view will show characteristic anterior bowing of approach is warranted for tumors confined to the
the posterior wall of the maxillary sinus (9). MRI is nasopharynx (13), and was the approach used in the
superior for soft tissues, and an axial T1 weighted film current case. A gingivobuccal incision can be added for
will show typical salt and pepper appearance ofaccess to the pterygomaxillary region (14). For tumors
JNA (10). involving the nasal fossa and the pterygopalatine fossa,
Selective arteriography with subtraction techniquesa lateral rhinotomy with resection of the medial antral
will show a diagnostic vascular blush in the postnasalwall is appropriate (3). When the infratemporal fossa is
space and adjacent area (3). This imaging method wilinvolved, a transnasal/transantral approach can be
show the size and site of the lesion as well as the sizused (15,16).
and location of the feeding vessels. Figure 4 offers ¢ The recurrence rates of JNA range from 5% to 11%,
good example of such a study. In Figure 4A, thepost surgery. One study reported 18 cases treated
contrasting agent lights up the tumor revealing that it issurgically; 17 cases were resected through a transpalatal
located in the nasopharynx and supplied by a branch capproach, and one was resected by a combined
the internal maxillary artery and a smaller feeding transpalatal, lateral rhinotomy, and transnasal approach
vessel from the internal carotid system. The tumor is(17). After a follow up period ranging from three
very well visualized with such a technique and alongmonths to nine years, all patients were alive, and only
with other views, the surgeon can clearly appreciate thittwo recurrences requiring another procedure were
extent of the tumor. Lesions that can be radiographicallyreported. As well, no major complications were seen.
misdiagnosed as a JNA tumor include angiomatousThe authors concluded that surgery should be the
polyp, antrochoanal polyp, large adenoids, chordomatreatment of choice for tumors that have no intracranial
lymphoma, rhabdomyosarcoma, melanoma, papillomainvolvement. A similar study reported 18 cases treated
and pyogenic granuloma. The reason many of thesisurgically, eight of which were also embolized pre-
aforementioned diagnoses can resemble JNAoperatively (18). Only one case extended intracranially,
radiographically is because they can all present a:and this was the only case that recurred after a follow up
fleshy lesions that are often well vascularized. of an average of six years, four months (range: 6 months
If the diagnosis is in doubt, a transnasal biopsy mayto 17 years). Complications to consider with surgery
be performed (11). However, since the JNA lesion isinclude bleeding, palatal fistulas (especially with a
extremely vascular, the nasal chamber may need to btranspalatal route right above the junction of the hard
immediately packed off to minimize blood loss, as wasand soft palate), velopharyngeal incompetence, neural
done in the current case. JNA is characterized by a firmdamage, and cerebrospinal fluid leaks. None of these
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Figure 4. Pre-operative embolization of the angiofibroma using CT scan with subtraction technique and contrast (coron&: Viies)to
embolization, a diagnostic vascular blush can be seen here. The vessel feeding the tumor is the internal maxilryasteeynbolization,
the tumor’s blood supply is severely limited and the classical vascular blush appearance is no longer evident.

complications were encountered in the patient describe (22), which further supports the use of embolization
in the current report. prior to surgery. Risks of embolizing are, however,
Embolization of feeding vessels is often performednumerous and include infections, bleeding, strokes, and
prior to surgical resection of the tumor. This procedureallergic reactions. Again, the patient in this case was
is illustrated in Figure 4, where the tumor bulk is shownspared of any such complications.
to have vanished after the blood supply has beel External beam radiation is another treatment modality
interrupted by an embolus. In order to accomplish this occasionally used alone or in conjunction with surgery.
a catheter is inserted within the internal maxillary arteryWiatrak et al. reported three cases with extensive
and Gelfoam pledgets suspended in contrast materiiintracranial extension, all of which were treated with
are injected until blood flow is visibly reduced (19). radiation therapy as a primary treatment (23).
This established procedure has been reported to reduSymptoms were alleviated in patients and no serious
the otherwise severe blood loss. Only one discordarside effects were noted, yet none had complete
study has reported that embolization made no differencresolution, which makes radiotherapy seem suboptimal
in blood loss and that the average blood loss for alas a primary treatment. However, there are no better
24 patients in that study was 1784 ml (20). A morealternatives in cases with intracranial extension of the
recent study reported seven patients having 1(tumor. Another study of 13 JNA patients included two
procedures without embolization (mean blood loss 538(with  intracranial involvement who received
ml) and 13 patients having 16 procedures withradiotherapy. These two patients did not have a
embolization (mean blood loss 1037.5 ml), yet therecurrence (follow-up of 136 months average for all
difference in blood loss was only significant when 11 subjects) (24). A third larger scale study seems even
comparing high grade tumors (21). A high standardmore optimistic, reporting 55 patients with INA, 42 of
deviation was reported in the non-embolized group.which were treated with radiotherapy as a primary
suggesting less vascularity in the low grade tumorstreatment, the rest having had radiation for recurrence
Perhaps, if only high grade tumors had been considerepost surgery. Most of the tumors in this series
in the discordant 24 patient study, there would, in fact.(80% after a minimum follow up of three years), were
be a difference between the embolized and nonsuccessfully treated (25). Conclusions from these
embolized groups. In the current case of JNA, 1200 mstudies suggest that radiotherapy be used in advanced
of blood loss was estimated, which is consistent withlesions extending intracranially (unattainable by
the values stated in the studies using embolizationsurgery), as well as in cases with multiple recurrences.
Another study with 43 cases reported that morbidity,However, radiation therapy should be limited to only
recurrence and intraoperative complications decreasecertain cases since complications can be quite severe.
with embolization and skull based surgical approache:Some complications include brain stem compromise,
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pituitary dysfunction, malignancies, xerostomia, caries,with JNA is 95% (6). No recurrence eight months
cataract formation, glaucoma and necrosis. This form o' post-surgery has been observed in the patient presented
therapy was not considered for the current patient’sin this case.
management, as the tumor did not extend intracranialll Malignant transformation is usually not a concern
and it could be easily accessed by a transpalatewhen dealing with JNA, but there have been some rare
approach. reports of fibrosarcoma transformation. This is thought
Hormonal therapy is a less favored treatment optiorto be associated with prior radiation therapy (6).
and is no longer widely used, though it is still a major
focus of research. Receptors for hormones such aCONCLUSION
progesterone, estradiol, testosterone anc The diagnosis of JNA is based on a good history and
dihydrotestosterone have been detected in JNA tissue¢physical exam, as well as imaging techniques and
but the results have been inconsistent between studichistology. On history, events of epistaxis unrelated to
(26-28). Hormonal theories are very old and seemtrauma should be identified, and other causes of
intuitive since JNA occurs almost exclusively in males epistaxis should be excluded. On rhinoscopy, a fleshy
and almost always in the adolescent years. Gates et émass is most suggestive of JNA. The most useful
reported success with hormones, having treated fiveimaging techniques for diagnosis are MRI, as well as
patients with a testosterone receptor blocker (flutamide arteriogram with contrast and subtraction technique. All
for six weeks pre-operatively (29). The tumor size, of these investigations pointed to JNA in the current
measured by axial CT, was seen to decrease an averacase report. Once the diagnosis is established, treatment
of 44% in four out of five tumors. A second non-clinical planning is the next step.
study showed that androgens seem to have no effec Surgical resection is usually the preferred primary
This study designed tumor models for JNA, by treatment for JNA and was judged to be most
transplanting the tumor into the subdermal space oappropriate for the patient. Pre-operative embolization,
athymic mice, and also by culturing it in vitro. The which again was utilized, is often used to help control
tumor failed to grow but did survive. Androgen blood loss during surgery. Radiation therapy is
treatment had no effect on survival or growth. The generally reserved for recurrent lesions and extensive
authors concluded that the growth of JNA requiresintracranial tumors and was not necessary in the current
factors other than androgens, or at least factors ircase. Hormonal therapy is sometimes, though rarely,
addition to the androgens (30). used pre-operatively to reduce blood loss during
Some suggest that natural regression of INA occurssurgery; this treatment modality was not considered in
generally in the late teens or early twenties, though thicsthe case presented. The recurrence rate of JNA is
has not been convincingly demonstrated. Most agrecrelatively high and proper follow up is necessary for
that there is some degree of shrinking, hardening animanagement. The patient discussed in this case report
loss of vascularity occurring with age, and there are chas had no recurrence and is examined on a regular
few cases of regressions reported in the literaturebasis. Natural regression is still controversial, and it is
(31,32). In reviewing these cases, it is most important tcnot suggested to refrain from treatment when JNA first
scrutinize the method and certainty of the diagnosis. presents. Malignant transformation, probably resulting
Recurrence is a common problem in JNA treatment.from radiation therapy, has been reported, and for this
The rates post-surgery vary and depend on the adequareason it is important to restrict the use of external beam
of the approach, the conditions during the operation, th¢radiation to cases that cannot be treated with other
experience of the surgeon, as well as the extent of thmethods mentioned in the text. In summary, JNA tumor
lesion. The rate of recurrence is roughly 20% (6). Atreatment should be individualized for each case,
recent study by Radkowski et al. found that depending on the extent, aggressiveness and presence of
pre-operative tumor stage was the most important factointracranial extension.
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