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ABSTRACT:BACKGROUND:Juvenile nasopharyngeal angiofibroma (JNA) is an uncommon lesion 

which exclusively occurs in an adolescent male. They comprise about 0.05% to 0.5% of all head and 

neck tumors. The surgical management of this lesion is challenging. This tumor being highly vascular 

has the potential to bleed torrentially during surgery. The advent of endoscopic sinus surgery has 

significantly modified the way in which the tumors of the nose and paranasal sinus have been 

managed.AIM AND OBJECTIVES OF THE STUDY:Audit the clinical and operative data, to ascertain 

the role of preoperative embolization and autologous blood transfusion.STUDY DESIGN: 

Retrospective study.SUBJECTS AND METHODS:Clinical and operative data of all patients of JNA 

during the period 2008 to 2011were included in this study.RESULTS: Complete tumor removal was 

obtained in all the eight cases. Seven of these cases had Stage II b and 1 had stage III b (Radkowski 

classification). Six cases were managed by endonasal endoscopic approach. Two cases were treated 

by external approach. All patients underwent super selective embolisation preoperatively 24 hour 

prior to surgery. The average blood loss during surgery was 362ml+/-176.2ml. All but one had 

received autologous blood transfusion during surgery. CONCLUSION: Pre-operativeembolization 

minimizes the intra operative blood loss. Autologous blood transfusion needs to be planned in 

advance and reduces the morbidity associated with transfusion. Endonasal endoscopic surgery has 

tremendously reduced the morbidity and facial morphological deformity in surgical management of 

Juvenile nasopharyngeal angiofibroma. 

KEY WORDS: Juvenile nasopharyngeal angiofibroma, intracranial extension, embolisation, 

endoscopic approach. 

 

INTRODUCTION: It was Chelius (1847) 1 who first recognized that Juvenile nasopharyngeal 

angiofibroma as a fibrous polyp that “commonly occurs in persons at the time of puberty”.Legouest 

(1865) 1-4 reported the correlation of these fibrous polyps and their occurrence in adolescent males. 

Goosselin (1876) 1 noted the tendency of these tumors to regress after puberty. Chaveau (1906) 1, 3, 4 

used the term juvenile nasopharyngeal angiofibroma (JNA) to describe this highly vascular fibrous 

polyp that occurred in adolescent male. 

JNA are rare, benign, highly vascular and locally aggressive tumors seen exclusively in 

adolescent males. They comprise 0.05% to 0.5% of all head and neck neoplasm’s. They are seen in 

young adolescent males 1, 3. 

There are several staging systems that have been proposed for JNA, these include Sessions 

(1981) 5, Fisch (1983) 6, Chandler (1984) 7, Andrew (1989) 8, andRodkowski (1996) 9.We have used 

the Rodkowski staging system in our study. 

The excision of juvenile nasopharyngeal angiofibroma is a surgical challenge. Intra operative 

blood loss has always been a main concern in the past. With the advent of pre-
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operativeembolisation, the excessive intra operative blood loss and the need for post operative 

transfusion have been reduced. 

Various techniques have been described for the complete excision of JNA. Endonasal 

endoscopic approach has changed the way in which angiofibromas are being managed. We review 

our experience in dealing with JNA with the aim of auditing the clinical and operative data, to 

ascertain the role of preoperative embolization and autologous blood transfusion. 

 

METHODS: This retrospective study was done at a tertiary care centre during the period 2007 to 

2011.Clinical and operative data of all patients who were diagnosed and managed by us with 

histopathological confirmation of JNA were analyzed for normative data, presenting symptoms, 

investigation, staging (Rodkowski), pre-operativeembolization, operative time, blood loss, blood 

transfusion, and operative time, intra operative and post operative complication. 

 

RESULTS: Eight cases of JNA and were managed successfully during this period of study. All of them 

were adolescent males ranging from 12yrs to 19yrs of age (average 14.5+/-2.26). Five cases 

presented to us with recurrent episodes of epistaxis, two came with nasal block and one case 

presented with proptosis of left eye. 

Nasal endoscopy showed unilateral smooth surfaced mass in the nasal cavity in all cases (Fig 

1 & 2). Biopsy was not attempted as our clinical suspicion and diagnosis was JNA. Contrast enhanced 

CT scan of the paranasal sinuses was done for all cases. We had done MRI for one case in which there 

was intra cranial extension. All tumors showed marked contrast enhancement and were staged 

according to Rodkowski classification. The tumor was limited to the pterygomaxillary fissure (stage 

II B) in six cases (Fig 3 & 4). One of the case had extension into maxillary sinus, ethmoids, 

infratemporal fossa, sphenoid sinus and intracranial extension (anterior and middle cranial fossa) 

(Fig 5, 6 & 7) without involvement of cavernous sinus (stage III B). Six patients underwent 

endoscopic removal of JNA. In two cases, the tumor was excised by the transpalatine approach 

(Wilson approach) and lateral rhinotomy (Fig 8a & b) (Shaheen’s approach) respectively. Pre 

operative Digital subtraction angiography with super selective embolisation was done for all cases 

24hrs prior to surgery. The average surgical time taken was 187.5 +/- 50 minutes. Endoscopic 

excision took lesser time than external approach. The average blood loss during surgery was 362.5 

+/- 176.7 ml. Seven cases received 1 pint of autologous blood transfusion during surgery. 

 

DISCUSSION: Juvenile nasopharyngeal angiofibroma are uncommon, highly vascular tumors 

comprising less than 0.05% to 0.5% of all head and neck tumors 1, 3, and 4. Tumor mostly occurs in 

adolescent males 1-4. All cases in our study were also adolescent males. The most common clinical 

presentation is unilateral, profuse, unprovoked epistaxis. Other symptoms were headache, nasal 

block, proptosis, facial deformity, diplopia depending on the extent of the tumor. 

A high degree of suspicion based on the clinical presentation along with the diagnostic 

imaging in the form of CT scan and MRI will aid in the diagnosis, staging and management of JNA 10. 

Diagnostic imaging is performed prior to any invasive procedure and it reduces the risk of 

excessive bleed associated with biopsy. The characteristic findings on radio imaging, is a soft tissue 

density lesion in the nasopharynx or nasal cavity, a soft tissue lesion in the pterygopalatine fossa, 

erosion of posterior osseous margin of the sphenopalatine foramen extending to the base of the 
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medial pterygoid plate, widening of the sphenopalatine foramen, bowing of the posterior wall of the 

maxilla. Since this tumour is highly vascular it shows marked contrast enhancement.CT scan is used 

to identify bony involvement and tumour spread.MRI is useful to show soft tissue differentiation 

between tumour and surrounding tissue, it also helps in delineating dural involvement in tumour 

with intracranial extension. MRI also helps discern between sinus invasion, obstruction and 

retention of secretions. On MR imaging, JNA appears as a heterogeneous mass with signal voids that 

are consistent with the highly vascular tumour 11. 

This tumour primarily derives its blood supply from the distal branches of the internal 

maxillary artery i.e.the sphenopalatine, descending palatine and posterior superior alveolar artery 

and its branches. As the tumour grows it receives blood supply from the internal carotid system and 

also from the vessels on the opposite side 12. 

Pre operative angiography was done for all our patients 24 hr prior to the planned surgery. 

The feeding vessels to the tumor were identified and super selective embolisation was done in the 

same sitting. We have found that super selective embolisation 24 hour prior to surgery reduces 

intraoperative blood loss and also provides a better field during dissection.There are very few 

studies on the ideal timing of embolisation. Though many authors suggest embolisation to be done 

24hrs to 72 hr prior to surgery 12, no definite prospective study is available in this regards. It is 

believed that embolisation when done 72 hr or more prior to surgery is ineffective and results in 

excessive bleeding, because the tumor is revascularised by other collateral vessels. 

The treatment goal for JNA is complete surgical excision with minimal morbidity, which is a 

surgical challenge. Various surgical approaches have been described based on the tumor extent. The 

approaches include endonasal endoscopic, transpalatine, medial maxillotomy (via degloving or 

lateral rhinotomy), and Le Fort I, and infratemporal approaches. Tumors confined to the 

nasopharynx, nasal cavity, and paranasal sinuses may be removed exclusively by endonasal 

endoscopic approach. Lateral rhinotomy is recommended for tumors that extend to the 

intratemporal fossa, intracranial cavity or cavernous sinus. In one case we used the Shaheens 13 

approach via a Weber Fergusson incision for the excision of tumor. 

Autologous blood was transfused for all our patients except one. Blood was collected from 

the patients 72 hours prior to the surgery and the patient was supplemented with oral hematinic. 

During surgery the collected blood was transfused back to the patient. Packed cells were also 

transfused depending on the blood loss. The risk of transfusion related reactions, transfusion 

transmissible disease and complications are less for autologous transfusion. Teddy Charles Adias et 

al 14 have recommended the use of ‘autologous transfusion should form part of a strategy to 

minimize the risk associated with allogeneic transfusion. 

External radiation therapy (either conventional radiotherapy or Gamma-knife) is usually 

reserved for patients who present with unresectable intracranial disease or whose clinical condition 

prevents surgery. Chemotherapy is reserved for recurrences or in cases in which neither surgery nor 

radiotherapy is possible. 

 

CONCLUSION:All suspected JNA should have imaging studies done prior to any form of surgical 

intervention. Pre-operative embolization done 24 hours prior to surgery reduces the vascularity of 

the tumor thereby minimizing the intraoperative blood loss. Autologous transfusion needs to be 

planned in advance and should be a part of the strategy in managing cases of JNA, thus reducing the 
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morbidity associated with allogeneic transfusion. Endonasal endoscopic surgery has tremendously 

reduced the morbidity and facial morphological deformity in managing cases of Juvenile 

nasopharyngeal angiofibroma and should be judiciously used whenever it is possible. 
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Fig. 1: Diagnostic nasal endoscopy showing 
Smooth surfaced mass in the nasal cavity 

with prominent vessels. 

Fig. 3: MRI T1 weighted image, sagittal section 
showing tumor in the nasal cavity 

extending to nasopharynx 

Fig. 2: Endoscopic view of a unilateral 
smooth surfaced mass in the left nasal cavity 

Fig. 4: CT PNS axial cut; the tumor is limited 
to the pterygomaxillary fissure. 

Fig. 5: CT PNS, axial section showing 
contrast enhanced mass extending to 

maxillary sinus an infratemporal fossa. 
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Fig. 6: CT PNS axial section showing 
contrast enhancingtumour occupying 

the middle cranial fossa. 

Fig. 7: MRI T2 weighed image, coronal section 
showing the tumor extendinginto the maxillary sinus, 
infratemporal fossa, sphenoid sinus and intracranial 

Fig. 8a: Intraoperative photo of the 
tumor being removed by 

Shaheens procedure. 

Fig 8 b: Showing the entire tumor excised in toto,  
the various extension of the tumor is marked. 
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