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Abstract. Juvenile nasopharyngeal angiofibroma (JNA) is a benign, highly vascular; and locally invasive tumor:
Because the location of these tumors makes conventional surgery difficult, interest in endoscopic resection is increasing,
particularly for the treatm ent of lesions that do not ex tend laterally into the infratemporal fossa. We report the results
ofour series of 23 patients with JNA (stage IIB or lower) who underwent transnasal endoscopic resection under hypoten
sive general anesthesia with out preoperative embolization of the tumor. All tumors were successfully excised. The
amount of intra operative blood loss was acceptable. We observed only 1 recurrence, which was diagnosed 19 months
postoperatively in a patient with a stage IIB primary tumor: We observed only 3 complications during follow up all
synechia. We conclude that endoscopic resection of JNAs is safe and effective. The low incidence of recurrence and
complications in this series indicates that preoperative embolization may not be necessary for lesions that have not
undergone extensive spread; instead, intraoperative bleeding can be adequately controlled with good hypotensive
general anesthesia.
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AHHoTaumA. l0BeHWNbHaA aHrModrbpoma HocornoTkn (KOAH) — nobpokadecTBeHHas OMyXofb C BbICOKM COAep-
YKaHMEM BaCKynApm3aLmm; 1 MECTHO-MHBA3WBHbIE OMyxosu. [TOCKONbKY PacnoNoXeHWe STUX ONMyxoner 3aTpyaHAeT Tpa-
OULIMOHHOE XMPYPrnyeckoe BMELLATENbCTBO, PACTET MHTEPEC K SHAOCKOMUYECKOW pe3eKLnn, OCOOEHHO [1N1A NevyeHus
MOPaXKEHWUI, KOTOPble He PACMPOCTPAHAIDTCA NaTepPanbHO Ha MNOABMCOUHYIO AMKY. Mbl coobllaem pe3ynbTaThl Hallero
nccnepoBaHua 13 23 naumeHTos ¢ OAH (ctagua 1B nnu Huke), KOTopbIM Obina BbIMOMHEHa TPaHCHa3anbHaa 3HAOCKO-
MruecKan peseKkLUya Nog rmnoTeH3rBHOW obLLe aHecTe3nen 6e3 npeaonepaLoHHON ambonm3aumm onyxonu. Bce ony-
xonu b1 ycnewHo yaaneHsl. O6bem MHTpaonepaLUMoHHOM KpoBonoTepn 6bin npuemnemsim. Mbl Habno4anM TonbKo
1 peunamBs, KOTOpbIM Bbli AMArHOCTUPOBaH Yepe3 19 mecaueB nocse onepaummn y naumeHTa ¢ NEPBUYHON OMyXoMblo
cTanun |IB: 3a Bpems HabnogeHus Mbl HAbMOAANM TOMbKO 3 OCNIOKHEHWUA CO BCEMU CUHEXMAMU. Mbl MpULLINKY K BEIBOAY,
UTO 3HOOCKOMMUecKas pe3ekuna HOAH 6e3onacHa 1 addekTMBHA. Hin3Kas YacToTa peumamBOB U OCNIOXKHEHNIA B 3TOM
MCCNeAOBaHMM YKa3blBAET Ha TO, UTO MpedonepaLMoHHas 3MO0NN3aLUmMA MOXKeT He NoTpeboBaTbCA MPU MOPAKEHWUAX,
KOTOpble He NOABEPINCH OOWMPHOMY PacNpPOCTPaHEHMIO; BMECTO 3TOrO MHTPaoMNepaLMoOHHOE KDOBOTEUYEHNE MOXHO
aeKBaTHO OCTAHOBMUTL C MOMOLLbIO XOPOLLEN MMMNOTEH3UBHOM 0OLLIEN aHECTE3UM.

KnioueBble cnoBa: 0BEHW/IbHAA aHTMODUOPOMA HOCOTIOTKM, MHTPAOMEPaLMOHHOE KPOBOTEUEHME, XUPYPIiA,
peunamBs.

[na untmpoBaHus:
Y3o0ko8 A.[]., XacaHos Y.C., YMapoe P.3. SHOoHa3anbHas 3HA0CKONMYeCKasa pe3eKLma IoBeHWIbHOM aHrModrnbpombl

HocornoTku. Espasutickuli xypHan omopuHOapUH20/102UU - XUpypauu 20710861 U weu. 2024;3(2):6—12. https://doi.
0rg/10.57231/j.ejohns.2024.3.2.001

INTRODUCTION tumor is characterized by aggressive local
In 1906, Chaveau introduced the term juvenile invasiveness and a tendency toward local recurrence
nasopharyngeal angiofiboroma (JNA) This benign after incomplete resection; it occurs primarily
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in adolescent males JNA is a nonencapsulated,
submucosal, spreading tumor made up of
fibrous connective tissue and an abundance of
endotheliumined vascular spaces

Many studies have indicated that JNA originates
in the pterygopalatine fossa at the aperture ofthe
pterygoid canal. From there, it can extend to
surrounding structures, including the nasal cavity,
sphenoid sinus and sella, infratemporal fossa, inferior
orbital fissure, and intracranial area.

A diagnosis of JNA is suggested by the clas
sictriad of epistaxis, nasal obstruction, and a
nasopharyngeal mass. The presence of other
symptoms depends on the direction and extent of
tumor spread. The treatment of choice for localized
primary tumors is surgical resection; for extensive
masse s and for recurrent tumors, radiotherapy is
also recommended.

Because the location of these tumors makes
conventional surgery difficult, interest in endoscopic
resection is increasing, particularly for lesions that
do not extend laterally to the infratemporal fossa.
In this article, we report the results of our series
of transnasal endoscopic resections with out
preoperative embolization of the tumor in patients
with JNA that did not extend laterally into the
infratemporal fossa.

THE PURPOSE

In this article, we report the results of our series
of transnasal endoscopic resections with out
preoperative embolization of the tumor in patients
with JNA that did not extend laterally into the
infratemporal fossa.

MATERIAL AND METHODS

Our series included 23 patients with
histopathologically proven JNA (stage IIB or lower)
who underwent transnasal endoscopic resection
without tumor embolization at our center from
February 2000 through August 2004 . All patients
were male. Their ages ranged from 10 to 26 years
(mean: 16.2). No patient underwent radiotherapy.

Staging. Tumor staging was based on the results
of computed tomography (CT) and/or magnetic
resonance imaging (MRI) . Tumors were staged
according to the system described by Radkowski et
al (igure). Five tumors were staged as I1A, 9 as IB, 4 as
lIA, and 5 as lIB (table 1).
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TABLE 1
Radkowski staging

Description

1A Involvement limited to the nose and/or naso-
pharynx

1B Extension into one or more sinuses

A Minimal extension into the pterygopalatine
fossa

B Occupation of the entire pterygopalatine
fossa with or without erosion of the orbital
apex

Ic Involvement of the infratemporal fossa with
or without extension to the cheek or posterior
to the pterygoid plates

A Erosion of the skull base (the middle cranial
fossa/base of the pterygoids); minimal intra-
cranial extension

1B Erosion of the skull base; extensive intra-
cranial extension with or without cavernous
sinus invasion

Surgical  technique.  Hypotensive  general
anesthesia was administered (target mean arterial
pressure 55 to 65 mm Hg) with the patient in
the reverse Trendelenburg position. Topical
vasoconstriction was achieved by placing a
cottonoid pledget soaked in [:,000 epinephrine
solution for 10 minutes.

The surgical technique varied slightly from case
to case, depending on the tumor's size and degree
of extension, but alldissections followed a series of
the same basic steps .The tumor was slowly pulled
down with a retractor to expose the sphenopalatine
foramen. If the sphenopalatine artery was evident
through the sphenopalatine foramen, it was
cauterized. We did clip the artery IMAX. The tumor
was detached from the nasal mucosa and sphenoid
sinus and pushed medially and inferiorly.

If extension to the lower part of the
pterygopalatine fossa was present, the posterior
portion ofthe inferior turbinate was resected. The
sema neuver sex posed the superior, inferior, and
medial border soft he tumor. The posterior wall of the
maxillary sinus was resected, and the retromaxillary
periosteum was elevated, which provided access to
the infratemporal fossa.
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Table 2
Results of treatment with endoscopic transnasal technique
PT Stage Units transfused Blood loss Follow up Recurrence Complication
1 IA 0 550 46 - -
2 IA 0 850 42 - -
3 IA 0 570 36 - -
4 IA 0 660 20 - -
5 IA 0 700 54 - -
6 1B 0 550 35 - -
7 1B 0 620 32 - -
8 1B 1 800 40 - -
9 IB 0 450 35 - -
10 1B 1 1150 42 - -
11 IB 0 650 30 - -
12 1B 0 750 35 - -
13 IB 0 550 22 - -
14 1B 0 600 12 - -
15 IA 0 820 16 - -
16 IA 0 1000 44 - -
17 A 1 1100 17 - Synechia
18 IA 2 1050 43 - -
19 1B 2 1200 47 + Synechia
20 IB 2 1050 24 - -
21 1B 1 1100 22 - Numbness
22 IB 2 1050 18 - -
The tumor and surrounding soft tissue were RESULTS AND DISCUSSION

pulled inferomedially, and the pterygopalatine fossa
was cleaned. The entire tumor was removed via the
mouth. The nasal cavity was packed with Merocel
for 48 hours.

The first follow-up endoscopic evaluation was
performed 3 weeks postoperatively and repeated 2
months later. Subsequent follow ups with CT or MRI
were scheduled for the third month and then every
6 months up to 2 years and once yearly the reafter.
Overall, the length of individual follow-ups ranged
from 13 to 57 months (mean: 33).

Outcome  variables  included  estimated
perioperative  blood loss, recurrences, and
complications. Any patient whose symptoms
returned or who exhibited an expanding
tumoronimaging  wasconsideredtohaveexperienc
edare- currence and was therefore a candidate for
reoperation.
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The estimated average amount of intraoperati ve
blood loss per patient and the average number of
blood transfusion packs required per patient were
positively correlated with tumor stage (table I):

- Stage | A 666 ml blood loss: O packs for
transfusion

- Stage | B 680 ml blood loss: 0.2 packs for
transfusion

- Stage Il A 1068 ml blood loss: 0.75 packs for
transfusion

- Stage Il B 1100 ml blood loss: 1.8 packs for
transfusion

During follow up, 3 patients developed
asymptomatic synechia between the nasal septum
and one of the turbinates.

Only | patient (4.3%) experienced a recurrence.
This patient's primary tumor had been staged
as lIBThe recurrence was diagnosed 19 months
postoperatively after the patient had complained of
repeated episodes of epistaxis and occasional nasal



E6p03UleKUL7 XKYPHAJ1 OMOPUHOJ/IapuHe0JsioeuU - Xupypeuu 201086l U Weu

obstruction. The patient underwent reoperation
and remained diseasefree at 28 months.

A diagnosis of JNA requires close attention to
symptoms. In most case s, the aforementioned triad
of epistaxis, nasal obstruction,and a nasopharyngeal
mass in a young male is suggestive of JNA.The
presenceofanteriorbowingofthe posterior wall of
the maxillary sinus on imaging (Holman- Miller sign)
is a known pathognomonic finding"

Many surgical approaches to JNA have been
used, including the transpalatal approach, medial
maxillectomy, midfacial degloving, LeFort |
surgery, lateral rhinotomy, and the infratemporal
fossa approach. However, transnasal endoscopic
resection is becoming an attractive alternative to
these external approaches as our surgical expertise
and our knowledge of the intranasal anatomy impro
ve. Still, the pro per role of endoscopic resection
for the management of angiofibromas remains a
subject of debate.

Hypotensive general anesthesia. We did not
perform pre operative embolization because we
believe that intraoperative bleeding of lesions that
have not spread extensively can becon trolled by
good hypotensive general anesthesia. Hypotensive
general anesthesia may be appropriate for several
types of operations,includinghead and neck surgery,
neurosurgery, large orthopedic procedures, and a
variety of plastic surgical procedures. The possible
comp lications of hypotensive general anesthesia
primarily involve the nervous system. The most
common are dizziness and cerebral thrombosis.
Less common complications include hemiplegia,
retinal thrombosis, and even death.

During hypotensive general anesthesia, a target
blood pressure of 50 to 65 mm Hg is safe for young,
otherwise healthypatients.This type of anesthesia is
probably more risky in the elderly and in those who
have underlying organ dysfunction." In our study,
no patient experienced any anesthesia-related
complication.

Preoperative embolization. Another reason to
avoid embolization is that it has potenti al compli
cations of its own.I-They include nerve injury (e.g.
facial nerve palsy) and devitalization of tissues such
as the overlying skin and nasalmucosa.lntentional
embolizationofthebranchesof the internal carotid
artery may result in accidental embo- lization of the
brain and ophthalmic artery.
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Even so, embolization does have its proponents,
as several authors have described their favorable
experiences with emboli zation during transnasal
endoscopic excision of JNAs (table 2). For example,
Li et al reported that patients with stage IIC or lower
lesions who underwent preoperative embolization
lost significantly less blood intraoperatively than
did those who were not embolized (mean: 637
and 1,136 ml, respectively; p < 0.05).15Also, among
patients who required transfusion, embolized
patients required significantly less blood (mean: 400
and 836 ml; p < 0.01).

Likewise, Liu et al reported that preoperative
embol ization was associated with significantly
less intraoperati ve bleeding in patients with
stage IA tumors (mean: 275 and 840 ml, respecti
vely).16They also compared the amount of blood
loss in 17 patient s with stage IE and high ertumors-
8 of these patient s had und ergone emboli zation
of feedin g arteriesand9had undergoneligation
ofanexternalcarotid artery- but they found no
significant difference.

Nicolai et al reported that the amount of
intraoperative blood loss in 15 patients, all of whom
underwent preoperative embolization, ranged
from 80 to 600 ml (mean: 372) .17 Moulin et al also
reported a significant decre ase in intraoperative
blood 10ss.IK

Both Siniluoto et al" and Elasfour et aForeported
that embolization not only reduced intraoperative
blood loss, but it also contributed to improved
surgical results.

Tranbahuy et al recommended intratumoral
embol ization. Hazarika et al reported that
preoperative embolizition follo wed by KTP
endoscopic excision of JNA is superior to radical
approaches.

Staging. As all of our patients were staged as II1B
or lower, our findings support the effectiveness of
the transnasal endoscopic approach for tumors that
have extended to the nasal cavity, nasopharynx,
paranasal sinuses, and pterygopalatine fossa.
Other authors have recommended this procedure
for tumor suptostage Il Cciting the benefits of
fewer postoperative complications and a more
rapid recovery and earlier discharge in addition
to less bleeding. However, involveme nt of the
infratemporal fossa, anterior skull base, and orbit
still requires a more invasive surgical approach,'
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although Onerci et al reco mmended endoscop ic
resection for lesions with minimal extension into the
cra nium.'

Recurrence. Scholtz et al performed transnasal
endoscopic excision on 7 patients with IN As that
had extended into the nasal cavity, the nasopharynx,
the pterygopalatine fossa , and the ethm oid,
sphenoid, and maxillary sinuses.lll They reported no
recurrences.

Likewise, Wormald and Van Hasselt reported
no recurrences in 7 patients with lesions that had
extended into the nasal cavity, paranasal sinuses,
and pterygopalatine fossa , including those with
minim al invasion into the infratemporal fossa."

Finally, Nicolai et al reported only | recurrence
in 15 patients. The recurrent lesion was small
and did not extend laterally. That patient had
undergone conservative surgery that had not
included dissection of the pterygopalatine fossa;
also, the middle turbinate was spared. The amount
of intraoperative blood loss in these 15 patients, all
of whom underwent preoperative embolization,
ranged from 80 to 600 ml (mean: 372).

Complications. In our study, we observed only
3 complications a Il synechia. Others have also
reported a low incidence of complications.

CONCLUSION

In summary, we conclude that the transnasal
endoscopic technique is an acceptable approach
to the resection of JNAs without extensive lateral
extension. Our study demonstrated a low degree
of bleeding, a low recurrence rate, and minimal
complications.

Although we did not perform preoperative
embolization of the feeding arteries, we did
not encounter massive intraoperative bleeding.
Therefore, we believe that intraoperative bleedin
g can be adeq uately co ntrolled with good
hypotensive general anesthesia in patients whose
tumor does not extend into the infratemporal fossa
or cranium.

Recovery and earlier discharge in addition
to less bleeding. However, involveme nt of the
infratemporal fossa, anterior skull base, and orbit
still requires a more invasive surgical approach,'
although Onerci et al recommended endoscop ic
resection for lesions with minimal extension into the
cra nium.
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Recurrence. Scholtz et al performed transnasal
endoscopic excision on 7 patients with IN As that
had extended into the nasal cavity, the nasopharynx,
the pterygopalatine fossa, and the ethm oid,
sphenoid, and maxillary sinuses.lll They reported no
recurrences.

Likewise, Wormald and Van Hasselt reported no
recur- rences in 7 patients with lesions that had
extended into the nasal cavity, paranasal sinuses,
and pterygopalatine fossa, including those with
minim al invasion into the infratemporal fossa."

Finally, Nicolai et al reported only | recurrence
in 15 patients. The recurrent lesion was small
and did not extend laterally. That patient had
undergone conservative surgery that had not
included dissection of the pterygopalatine fossa;
also, the middle turbinate was spared. The amount
of intraoperative blood loss in these 15 patients, all
of whom underwent preoperative embolization,
ranged from 80 to 600 ml (mean: 372)
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KOH®JIUKT NHTEPECOB

ABTOPbI 33aABNAIOT, YTO AaHHaA paboTa, eé Tema,
NpeaMeT v COAEPKaHMEe He 3aTParvBaloT KOHKYpK-
PYIOLLNX MHTEPECOB.

NCTOYHNKN ®UHAHCHPOBAHWA
ABTOpPbI 3aABNAIOT 06 OTCYTCTBUM GUHAHCMPOBA-
HVA NPW NPOBEeAEHUN NCCNefoBaHNA.

NOCTYNMHOCTb AAHHBIX N MATEPWAJIOB

Bce naHHble, NonyyYeHHbIe WAV NPOaHanmn3mpo-
BaHHble B XOAe 3TOr0 UCCNefoBaHWA, BKIIOYEHb B
HACTOALLYO OMYOMKOBAHHYIO CTAThHO.

BKJIAL OTAENbHBIX ABTOPOB
Bce aBTOpbI BHEC/IM CBOW BKMaj B MOATOTOBKY
MCCNEAOBaHNA 1 TOSIKOBaHME €ro pesysbraTtos, a
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