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Introduction

Nasopharyngeal angiofibroma is a  rare, benign 
tumor that accounts for 0.05% to 1% of head and 
neck tumors [1]. It is histologically benign but can 
expand aggressively into surrounding structures and 
has a relatively high recurrence rate. Surgical remov-
al is a primary treatment, and in recent years, endo-
scopic removal of nasopharyngeal angiofibroma has 
been more common because of the development of 
various endoscopes and instruments. When endo-
scopically removing a nasopharyngeal angiofibroma, 
minimization of bleeding is imperative in order to 
optimize visualization and to decrease complica-
tions. Thus, most nasopharyngeal angiofibroma 
removal has been performed using embolization 
of feeding vessels to reduce the typically massive 

intraoperative bleeding. However, there is a  risk of 
complications from the transfer of embolic material. 
Thus, we describe herein our experiences with treat-
ing a  patient with nasopharyngeal angiofibroma, 
which was successfully removed using a minimally 
invasive endoscopic endonasal technique with nav-
igation guidance and without embolization. We de-
scribe this case and review the literature.

Case report

A 21-year-old male patient visited our clinic with 
a  large volume of nasal bleeding. The patient had 
no underlying disease and took no medications. On 
nasal endoscopy, a  smooth, hypervascular mass 
filled the right posterior nasal cavity. On parana-
sal sinus computed tomography scan with contrast 
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A b s t r a c t

Nasopharyngeal angiofibroma is a rare head and neck tumor characterized by hypervascularity. With the develop-
ment of various surgical devices and hemostatic agents, endoscopic endonasal surgery for nasopharyngeal angiofi-
broma, which is characterized by significant intraoperative bleeding, has become possible. We describe our experienc-
es performing an effective endoscopic endonasal removal of a nasopharyngeal angiofibroma without embolization, 
using advanced devices and hemostatic agents. A 21-year-old male patient presented with massive epistaxis. The 
characteristic findings of angiofibroma were confirmed by computed tomography scan and nasal endoscopy. Navi-
gation-guided endoscopic endonasal surgery was performed, and complementary devices and products were used 
to effectively remove the mass. Development of navigation, endoscopes, tissue handling devices, and hemostatic 
agents has enabled effective endoscopic endonasal removal of nasopharyngeal angiofibroma without embolization.
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enhancement, a 4 × 2 × 3 cm mass was seen in the 
right posterior nasal cavity and nasopharynx, with 
a definite boundary and without invasion into the 
surrounding structures (e.g., sphenoid sinus and 
pterygopalatine fossa) (Photos 1 A, B). Medially, the 
mass was adjacent to the nasal septum; laterally, it 
was adjacent to the inferior turbinate; posteriorly, 
it occupied the nasopharynx. Preoperative cathe-
ter angiography revealed that the feeding vessels 
were mainly branched from the right maxillary ar-
tery (Photo 1 C). Embolization was not performed 
because of the risk of complications from the em-
bolic material. Fusion ENT Navigation (Medtronic, 
Jacksonville, FL, USA) guided endoscopic surgery 
was performed under general anesthesia. Evac 70  

(ArthroCare Corp., Sunnyvale, CA, USA) was used 
to resect the mass and to control its bleeding  
(Photo 2 A). Mass excision was also performed us-
ing Harmonic ACE Shears (Ethicon Endo-Surgery, 
Inc., Cincinnati, Ohio, USA), which were used to 
perform transection and simultaneous coagulation 
of tissues and vessels, especially around the mass 
near the sphenopalatine foramen (Photo 2 B). En 
bloc resection of the mass was completed, and no 
residual mass was found. TachoComb (CSL Behring, 
Tokyo, Japan) was applied to the residual bleeding 
site from which the mass was removed, and Tisseel 
(Baxter Healthcare Corporation, Deerfield, IL, USA) 
was also applied. Total operation time was about 
90 min, and intraoperative bleeding was approxi-

Photo 1. Preoperative computed tomography  
imaging with contrast enhancement and cathe-
ter angiography. Axial (A) and coronal (B) scans 
show a  low-density soft mass with heteroge-
neous enhancement occupying the nasophar-
ynx and nasal cavity. This mass was also in con-
tact with the septum. Catheter angiography (C) 
showed feeding vessels supplying blood to the 
mass
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mately 700 ml. At 10 months postoperatively, there 
was no recurrence or complications.

Discussion

The primary treatment for nasopharyngeal an-
giofibroma is surgical resection. Previously, removal 
was performed using an external approach, such as 
midfacial degloving and lateral rhinotomy. Recently, 
endoscopic resection of nasopharyngeal angiofibro-
ma has become possible because of technological 
developments. Because nasopharyngeal angiofibro-
ma has a high likelihood of recurrence, it is import-
ant to identify its origin and to remove it completely. 
The endoscopic system allows us to visualize the 
angiofibroma origin more clearly than the naked 
eye. There have been reports of many advantages 
of endoscopic resection over an external approach, 
including reduced intraoperative bleeding and recur-
rence rate [2, 3].

The major disadvantage of endoscopic surgery is 
that it can be difficult to obtain a field of view be-
cause of hemorrhage. Thus, if an endoscope is used 
to remove a hemorrhagic mass, adequate hemosta-
sis is essential for safe and effective mass removal. 
Many methods can be used to decrease bleeding 
during endoscopic removal, including cautery and 
embolization. For over 40 years, studies of naso-
pharyngeal angiofibroma have demonstrated tech-
niques to reduce intraoperative bleeding with preop-

erative embolization [4, 5]. However, the side effects 
(e.g., blindness, stroke, and neurologic deficit) may 
occur as the embolic material is delivered [6–8]. The 
physician should also be aware of the risks of embo-
lization and the possibility of intraoperative bleeding 
because of the remaining blood supply after embo-
lization [9]. In endoscopic removal of nasopharyn-
geal angiofibroma with preoperative embolization, 
the mean intraoperative blood loss was reported to 
vary from 350 ml to 800 ml [10–14]. In some studies, 
endoscopic resection without embolization resulted 
in less than 500 ml of intraoperative bleeding [15, 
16]. These studies differed from ours in that they did 
not use special instruments other than an electron-
ic coagulator, and additional procedures were per-
formed, such as partial inferior turbinectomy, and 
ligation of maxillary or sphenopalatine arteries for 
proper visualization and prevention of hemorrhage. 
Although there was more blood loss than reported 
in some articles, our method does not require ad-
ditional procedures. There was no risk of emboliza-
tion-related complications. Moreover, there was no 
additional procedure to control the feeding arteries, 
and the maxillary wall and surrounding tissues could 
be preserved.

Radiofrequency coblation uses bipolar radiofre-
quency-based plasma for adequate tissue removal 
at relatively low temperatures (40–65°C), minimiz-
ing thermal damage to surrounding tissue, whereas 
conventional electrosurgical devices operate at tem-
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Photo 2. Endoscopic view of the radiofrequency coblation-assisted excision (A) and dissection with har-
monic scalpel (B) of the nasopharyngeal angiofibroma prior to en bloc resection
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peratures as high as 400–600°C. In previous studies 
using radiofrequency coblation for endoscopic tumor 
resection, coblation improved the surgical field of 
view and reduced intraoperative bleeding over con-
ventional coagulation methods [17, 18]. In our expe-
rience, radiofrequency coblation was convenient for 
performing effective hemostasis, by switching the 
ablation and coagulation modes. It also had a suc-
tion function that allowed dissection while simul-
taneously removing smoke and blood. We used the 
Evac 70 model, which was designed for tonsillecto-
my and adenoidectomy. We expect that this surgical 
technique would be more easily performed if a small 
diameter wand, suitable for endoscopic endonasal 
surgery, were used.

In a procedure where a nasopharyngeal angiofi-
broma was removed using a coblator without preop-
erative embolization, when the tumor was separated 
from the superior choanae, it was difficult to control 
hemostasis with a  coblator in the large vessels at 
the location [19]. Therefore, we used a complemen-
tary harmonic scalpel and could achieve sufficient 
hemostasis near the sphenopalatine foramen. The 
harmonic scalpel is an ultrasonic dissector used in 
a variety of surgical fields. This device has the ad-
vantage of being able to grasp and manipulate tis-
sue precisely. Radiofrequency coblation is performed 
with ablation and coagulation separately, but a har-
monic scalpel can be used to perform transection 
simultaneously with coagulation of tissues and ves-
sels, thereby reducing operating time. One previous 
study using an older-generation harmonic scalpel to 
remove angiofibroma reported difficulties with con-
trolling bleeding [14]. However, recent developments 
allow handling of vessels of various thicknesses up 
to 7 mm, depending on the model. The Harmonic 
ACE Shears used in this case can resect vessels up 
to 5 mm thick. This was useful for dissection of the 
mass, on which it was difficult to perform hemo-
stasis with radiofrequency coblation. The harmonic 
scalpel was also useful for endoscopic surgery be-
cause of its thinness and length. However, additional 
assistance was needed to suction smoke during use 
of the harmonic scalpel for endoscopic endonasal 
surgery.

In otolaryngology, a  navigation system is used 
to prevent complications that may occur in en-
doscopic endonasal procedures. In our case, the 
navigation helped to confirm and identify the sur-
gical site where the visual field narrowed because 

of the mass, or when it was difficult to obtain an 
adequate operative field of view because of hemor-
rhage. Moreover, we were able to completely remove 
the nasopharyngeal angiofibroma while confirming 
its origin through image-guided navigation. Even 
if there is no invasion of the surrounding tissue, if 
a mass has the characteristics of hypervascularity, it 
would be useful to use the navigation system in its 
endoscopic removal.

There are various hemostatic agents that utilize 
the clotting mechanism of blood, in which fibrinogen 
is converted to insoluble fibrin by thrombin. Tacho-
Comb is used in a variety of surgical fields, ranging 
from large bleeding because of surgery or trauma, 
to low pressure bleeding [20]. Tisseel was originally 
developed as a medical adhesive but also has good 
hemostatic effects and can help with wound heal-
ing [21]. We used both hemostatic agents to con-
trol residual hemorrhage, and these were readily 
available at sites that could not be approached by 
devices such as the harmonic scalpel and coblator. 
These hemostatic agents were especially helpful in 
controlling bone bleeding and hemorrhage of blood 
vessels hidden in bone.

Our case suggests that endoscopic endonasal 
removal of a  hypervascular mass, such as a  naso-
pharyngeal angiofibroma, can be performed using 
advanced devices and products without risk of em-
bolization. Our procedure resulted in an additional 
cost of about $1,500, similar to that of emboliza-
tion. Further advanced devices and products will be 
developed. While it is necessary to consider insur-
ance systems and costs for each country, operators 
should consider using complementary devices to 
reduce bleeding and operative time, and to avoid 
complications.

Conclusions

Using various and complementary devices and 
products, endoscopic surgery on a  hemorrhagic 
mass can be performed effectively and efficiently.
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