
Abstract
Objective: To report on a series of 
patients presenting with juvenile 
nasopharyngeal angiofibroma (JNA) in an 
effort to further define an optimal treatment 
algorithm.

Study Design: Retrospective Review.

Subjects and Methods: 18 patients 
presented to a tertiary care institution with 
JNA from 1999 to 2007. Patients were 
categorized by Andrews stage and data 
was collected on presentation, operative 
technique, and postoperative course.

Results: All patients underwent 
preoperative embolization. Stage 1, 2, and 
one 3a lesions were approached 
endoscopically while the remainder 
underwent open resection. In the 
endoscopic group the intraoperative blood 
loss was almost half that of the open group 
(506 vs. 934cc) and the average hospital 
stay was one day less (3 vs. 4 days).

Conclusion: Endoscopic resection is 
reasonable for Andrews stage 1, 2, and 
select 3a lesions and may allow for less 
bleeding and shorter hospital stay. This 
study supports the current trend of 
expansion of indications for endoscopic 
JNA resection.

Discussion
Juvenile nasopharyngeal angiofibroma represents a challenging clinical entity whose 

management has undergone significant evolution over the past decade. The juxtaposition of 
this benign yet locally invasive mass in an adolescent population mandate aggressive surgical 
resection while limiting scarring and disruption of midfacial growth potential.  

As endoscopic techniques coupled to frameless stereotactic image guidance evolve 
the limits of transnasal resection continue to be challenged. Though initially utilized for tumors 
limited to the nasopharynx or paranasal sinuses, these approaches have recently been 
described for tumors involving the pterygopalatine fossa, infratemporal fossa, and even select 
lesions with limited intracranial involvement2,4,6,9.

Limitations of the endoscopic technique include loss of a two handed dissection and 
obfuscation of the surgical field when heavy bleeding is encountered. Proponents cite multiple 
advantages including improvement in surgical visualization with magnified and multi-angled 
views as well as minimization of periosteal and bone disruption2. Additionally two surgeon 
techniques have been described utilizing transeptal access through the contralateral nostril to 
aid in retraction and suctioning10.

In our series all patients with tumor restricted to the nasal cavity or pterygopalatine
fossa (Andrews stage 1 and 2, n = 9) and one with limited infraorbital fissure involvement 
were resected transnasally. While these were early stage lesions, this approach did result in 
reduced intraoperative blood loss, shorter hospital stay, and no recurrences. Facial incisions 
were spared in two additional patients with infratemporal fossa extension utilizing a transnasal
approach augmented by Caldwell Luc. Of note, overall operative time was not impacted by 
tumor stage or type of approach. Our experience supports the contention that an endoscopic 
approach can be successfully employed for Andrews stage 1,2, and select stage 3a lesions 
with the caveat that additional exposure via Caldwell Luc may be required.

Many consider preoperative embolization to be an important adjunct to endoscopic 
resection however its benefits remain controversial. It is well established that embolization
results in less intraoperative blood loss and lower subsequent requirement for blood 
transfusion2,4. However, there remains evidence to suggest that it also disrupts the tumor 
border and may allow for tumor retreat into the cancellous bone leading to incomplete 
resection11. McCombe et al12 reported that the strongest predictor of tumor recurrence was 
preoperative embolization. Additionally, complications can occur following embolization
including tissue devitalization and inadvertent occlusion of the ophthalmic artery or intracranial 
vasculature4. In our study all patients underwent uncomplicated embolization regardless of 
tumor stage or approach and thus its effect on intraoperative blood loss can not be 
ascertained from this series.

The incidence of recurrence has been reported at 6-50%13 with the majority occurring 
within a year of surgery. Rates have been shown to correlate with extent of lesion particularly 
with involvement of either the anterior or lateral skull base6. This is echoed in our findings as 
we noted a 22% recurrence rate which was restricted to patients with Andrews stage 3a or 
higher lesions. The choice of treatment for these recurrences was based on a variety of 
factors including patient age and site of recurrence. One patient underwent successful 
endoscopic re-resection for a lesion with a recurrence in the pterygopalatine fossa with limited 
encroachment on foramen rotundum. Two patients underwent radiation therapy which is 
controversial due to concerns of long term radiation sequelae in this young patient population.
One had a symptomatic recurrence in the cavernous sinus which was not felt to be amenable 
to surgery. The other patient recurred early in the series (2001) and was treated at an outside 
institution with radiotherapy however he likely would have had an attempt at re-resection had 
he remained at our institution.

Over the past decade, the optimal management of juvenile nasopharyngeal 
angiofibroma has been redefined largely due to the expansion of the limits of transnasal
surgery. Our findings are congruent with prior data indicating that endoscopic approaches are 
reasonable for Andrews stage 1, 2, and select 3a lesions and may allow for less bleeding and 
shorter hospital stay. While controversial, we support the use of preoperative embolization as 
it likely aids in reduction of intraoperative blood loss and, at our institution, is relatively safe. 
The management of recurrence is complex and must take into account a variety of factors 
including tumor location, patient age, and the potential for spontaneous involution and thus 
must be considered on an individual basis.
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system8.

References
1. Chaveau C, Histoire des Maladies du Pharynx. Paris:Balliere; 1906.
2. Andrade NA, Pinto JA, Nobrega Mde O, et al. Exclusively endoscopic surgery for juvenile nasopharyngeal angiofibroma. 

Otolaryngol Head Neck Surg. 2007;137(3):492-6.
3. Mills SE, Gaffer MJ, Frierson HF. Tumors of the Upper Aerodigestive Tract and Ear. Atlas of Tumor Pathology. Armed Forces 

Institute of Pathology; 2000. p251-8.
4. Borghei P, Baradaranfar MH, Borghei SH, et al. Transnasal endoscopic resection of juvenile nasopharyngeal angiofibroma

without preoperative embolization. Ear Nose Throat J. 2006;85(11):740-3, 746.
5. Herman P, Lot G, Chapot R, et al. Long-term follow-up of juvenile nasopharyngeal angiofibromas: analysis of recurrences. 

Laryngoscope. 1999;109(1):140-7.
6. Douglas R, Wormald PJ. Endoscopic surgery for juvenile nasopharyngeal angiofibroma: where are the limits?. Cur Opin

Otolaryngol Head Neck Surg. 2006;14(1):1-5.
7. Tyagi I, Syal R, Goyal A. Staging and surgical approaches in large juvenile angiofibroma--study of 95 cases. Int J Pediatr

Otorhinolaryngol. 2006;70(9):1619-27.
8. Andrews JC, Fisch U, Valavanis A, et al. The surgical management of extensive nasopharyngeal angiofibromas with the 

infratemporal fossa approach. Laryngoscope. 1989;99(4):429-37.
9. Carrau RL, Snyderman CH, Kassam AB, et al. Endoscopic and endoscopic-assisted surgery for juvenile angiofibroma. 

Laryngoscope. 2001;111(3):483-7.
10. Robinson S, Patel N, Wormald PJ. Endoscopic management of benign tumors extending into the infratemporal fossa: a two-

surgeon transnasal approach. Laryngoscope. 2005;115(10):1818-22.
11. Lloyd G, Howard D, Phelps P, et al. Juvenile angiofibroma: the lessons of 20 years of modern imaging. J Laryngol Otol. 

1999;113(2):127-34.
12. McCombe A, Lund VJ, Howard DJ. Recurrence in juvenile angiofibroma. Rhinology. 1990;28(2):97-102.
13. Glad H, Vainer B, Buchwald C, et al. Juvenile nasopharyngeal angiofibromas in Denmark 1981-2003: diagnosis, incidence, and 

treatment. Acta Otolaryngol. 2007;127(3):292-9.

Table 2. Type of surgical approach used based on Andrews staging.

Table 3. Description of recurrences (PPF-pterygopalatine fossa; FR-foramen
rotundum;   FO-foramen ovale; CS-cavernous sinus).

Andrews Stage
I Tumor limited to the nasal cavity and nasopharynx

II Tumor extension into the pterygopalatine fossa, 
maxillary, sphenoid, or ethmoid sinuses

IIIa Extension into orbit or infratemporal fossa without 
intracranial extension

IIIb Stage IIIa with small extradural intracranial (parasellar)
involvement

IVa Large extradural intracranial or intradural extension

IVb Extension into cavernous sinus, pituitary, or optic chiasm

Andrews Stage N Approach
1 1 Transnasal
2 8 Transnasal
3a 1 Transnasal

2 Caldwell-Luc
2 Lateral Rhinotomy

4a 1 Lateral Rhinotomy
4b 3 Lateral Rhinotomy, 

Craniotomy

Initial StageAge at RecurrenceTime to RecurrenceLocation Treatment
3a 17 732 days PPF, FR, FOObservation
3a 16 249 days PPF, FREndoscopic Re
4a 20 1035 days FR, CS Radiation
4b 17 657 days PPF, FRRadiation


