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Abstract

Introduction: Juvenile nasopharyngeal angiofibroma (JNA) is a
rare benign neoplasm, it presents mainly in adolescent males as
nasal obstruction and ipsilateral epistaxis, its diagnosis is based
on diagnostic suspicion, imaging studies and angiography, surgical
management preceded by embolization and in some cases, radio-
therapy is also used. The aim of the present study was to describe
the experience in the management of patients with JNA in our unit,
as well as to perform a detailed analysis to correlate age at diagno-
sis, diagnostic stage, time of evolution, relapse, time of pre-surgical
embolization and surgical procedure to determine whether any of
these factors present a risk for relapse.

Material and methods: prospective, analytical, longitudinal clinical
study in which 12 patients with diagnosis of JNA captured in the pe-
riod from April 2017 to November 2020 were evaluated. All patients
underwent a complete clinical history, nasal endoscopy and simple
and contrasted CT of the nose and paranasal sinuses, staged using
the Radkowski system. Surgical resection was performed with diag-
nostic angiography and pre-surgical embolization with prior informed
consent for each of the procedures. Post-surgical CT was performed
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and followed up with imaging studies. Statistical analysis was per-
formed with SPSS Statistics version 22.0.

Results: The average age at diagnosis was 16 years, 5 patients
presented with stage IlIA, 2 in IIA and IIC and 1 in IA, IIB and IlIB.
Angiography showed predominant irrigation of the internal maxillary
artery. Embolization was performed between 24 and 120 hours be-
fore surgery. The surgical approach was performed depending on
the diagnostic stage, open technique was used in 7 patients, en-
doscopic technique in 3 and combined in 2. During the follow-up,
relapse occurred in 6 patients, 4 were residual tissue and 2 were de
novo growths. The average number of months for relapse was 11 +
6.7 months. Relapse was managed by isolated surgical revision in
2 patients, single radiotherapy in 2 others and with both treatments
in the remaining 2. When performing cross analysis of data between
relapse and tumor irrigation, the presence of residual tissue and
age at diagnosis, statistically significant differences were found with
p-values <0.050. In the Kaplan Meier freedom analysis for preopera-
tive embolization patients who underwent late embolization (>72 hr)
tended to present greater and early recurrence within the first 100
days of follow-up.

Conclusions: there is a higher risk of relapse in patients with ear-
lier age of onset, those with irrigation of the internal carotid system,
pre-surgical embolization greater than 72 hours and those who af-
ter the surgical procedure present residual tissue, even if minimal.
Relapse occurred in a higher percentage within the first year after
resection.

Keywords: Angiography; Embolization; Juvenile nasopharyngeal
angiofibroma; Radkowski scale

Introduction

Juvenile nasopharyngeal angiofibroma (JNA) is a highly vascu-
larized benign neoplasm of the nose and nasopharynx. The incidence
ranges from 0.05% to 0.5% of head and neck tumors [1-5] and corre-
sponds to the most common nasopharyngeal neoplasm in adolescent
males with an incidence of 1:150,000 [2,3]. The site of origin is con-
sidered to be the superior margin of the sphenopalatine foramen at the
junction of the pterygoid process to the sphenoid [6-8] and along the
course of the sphenoid artery [1,2,6]. Histologically, contain a mes-
enchymal and vascular pattern, lacking smooth muscle wrapped in
fibrous stroma [9,10]; immunohistochemistry and electron microsco-
py give the appearance of vascular malformation with hamartoma-
tous cells [10] and usually express alpha2 laminin, a marker of early
angiogenesis, as well as the presence of androgenic receptors [11];
the latter explains its almost exclusive prevalence in adolescent males
with cessation of growth associated with sexual maturity [9,12].

The JNA has a concentric growth pattern following natural paths
through pre-existing foramina such as the sphenopalatine, the vidian
nerve canal, the pterygomaxillary fissure and the orbital fissure; it can
extend to the cavernous sinus, the optic chiasm and the pituitary gland
[7,2]; in addition, its growth conditions the displacement of the pos-
terior wall of the maxillary sinus anteriorly known radiologically as
Holman-Miller sign [8].
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It is usually asymptomatic during the first years of growth, man-
ifesting initially with unilateral nasal obstruction and recurrent ipsi-
lateral epistaxis [2,3], in more advanced cases it may present facial
deformity with proptosis, headache, diplopia, rhinolalia, otalgia and
cranial nerve involvement [1,11].

Diagnosis is based on a detailed clinical history, physical examina-
tion with nasal endoscopy, imaging studies such as simple and con-
trasted CT of the nose and paranasal sinuses and magnetic resonance
imaging that allow establishing the tumor extension, its dissemination
pattern and the planning of surgical approaches [13].

There are several classification systems described. The Radkowski
system stages according to CT findings, taking into account that the
preoperative tumor stage corresponds to the first factor for recurrence,
allowing selection of the best surgical approach [7].

The treatment of choice is surgical excision. The approach gen-
erally depends on the characteristics of the tumor and the surgeon’s
preference [1,3,13,14]. Diagnostic-therapeutic angiography with pre-
operative embolization of the nutritional vessels is almost routinely
used [1,2,11,13]. Other treatment alternatives are radiotherapy, the
use of hormones (estrogen, testosterone), chemotherapy, radiofre-

quency ablation or laser resection assisted by video-navigation and
microdebrider [10].

The aim of the present study was to describe the experience in
the management of patients with juvenile nasoangiofibroma in our
unit, as well as to analyze and determine if there was any correlation
between the age at diagnosis, the stage at which they were detected,
the time of evolution until diagnosis and the overall time of evolution
until resolution and/or relapse, the time between embolization and the
surgical procedure, as well as to determine if any of the factors stud-
ied could affect the course of the disease as a risk factor for relapse.

Material and Methods

This is a prospective, analytical, longitudinal clinical study in
which 12 patients with a diagnosis of INA were evaluated at the Oto-
rhinolaryngology and head and neck surgery service of the High Spe-
cialty Medical Unit (UMAE) No 1 in Leon, Guanajuato in the period
from April 2017 to November 2020.

The inclusion criteria were to be UMAE patients with a diagnosis
of JNA captured in the aforementioned period. Those who were oper-
ated in another unit and who due to age or family condition lost affili-
ation to the medical service were excluded. All patients were referred
from 2nd level units. Upon reception, a complete clinical history and
nasal endoscopy were taken, in addition to a simple and contrasted
CT scan of the nose and paranasal sinuses. The variables included
were age, time of evolution, tumor stage at diagnosis, embolization
technique, time between embolization and surgery, surgical approach,
intraoperative bleeding volume, presence of immediate or late com-
plications, relapse and need for reintervention and/or radiotherapy.

For all procedures, the consent form was read under information
and signed by the patient if he/she was of legal age or by his/her par-
ents or guardians if he/she was a minor. Descriptive statistics were
used for the variables. For the age averages and standard deviation
were obtained. Ranges were obtained for the time between emboli-
zation and surgery: <24 hrs, from 25 to 48 hrs, 49 to 72 hrs, and >
72 hrs; for intraoperative bleeding, it was classified as <500cc, 501
to 1000cc and >1000cc. In the case of evolution time, the range was
made in years and average. The staging was performed using the Rad-
kowski system (Table 1).

Ia. Limited to nose and/or nasopharynx.
Ib. Extension to one or more breasts.
Ila. Minimal extension into the pterygopalatine fossa.

IIb Complete occupation of the pterygopalatine fossa with or without erosion
’ of orbital bones.

Ilc. Posterior invasion of sphenoid wings and/or infratemporal fossa.

I Skull base erosion with minimal intracranial extension in FCM or
a.
basisphenoid.

Iib Skull base erosion with wide intracranial extension with invasion of

cavernous sinus.

Table 1: Radkowski staging for juvenile nasopharyngeal angiofibroma.

Prior to surgery, all patients underwent diagnostic angiography
and embolization by the hemodynamics service. Based on the an-
giographic findings, a subdivision was made according to the main
irrigation of the tumor, depending on whether it was exclusive of the
external carotid system or external and internal. The preoperative
embolization was made by transarterial technique in 10 patients and
percutaneous in 2 of them. In all cases of embolization, the patients
underwent general anesthesia. In patients with the transarterial tech-
nique, a right femoral catheter was placed through which the embo-
lization material was introduced to the feeding arteries. In cases of
percutaneous embolization, the embolization material was introduced
through the tumor until it reached the nutrient vessel. The emboliza-
tion material was microspheres in all patients.

Based on the tomographic and angiographic findings, the type of
approach to be given to each case was decided, being grouped in 3:
endoscopic approach, open approach (maxillectomy by facial curet-
tage, lateral rhinotomy, Weber-Ferguson and/or craniotomy in cases
with intracranial involvement) and combined approach, endoscopic
with any of the aforementioned open approaches (figure 1). In all
cases, post-surgical CT was performed to determine the presence of
residual tissue and follow-up was continued in the office; in cases
without clinical data of tumor activity, imaging studies were request-
ed at 6, 12 and 24 months. Patients with post-surgical tumor, either
due to the presence of residual or de novo tissue, were determined as
relapse, in which cases the patients were reevaluated each 3 months,
and in these cases, the decision was made to reoperate, send for radio-
therapy, or both procedures, depending on the rate of growth and the
area of tumor invasion.

Figure 1: Relation between clinical stage and surgical methods performed.

The statistical analysis was run with SPSS Statistics version 22.0.
Finally, they were grouped in two, those without relapse disease and
those with relapsed, taking into account for the last group only the
first recurrence.

Qualitative variables were compared using chi-square and quan-
titative variables were compared using the Mann Whitney U test be-
cause they did not follow a normal distribution, although the results
are expressed as mean and standard deviation.
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Results

Twelve male patients were studied with an average age of 16
years, with a maximum age of 24 years and a minimum age of 9 years
at the time of diagnosis. The average time of evolution was 2.5 +
1.3 years (Table 2). The initial stage with Radkowski scale varied for
each patient, with stage IIIA predominating in 5 patients, followed by
stages IIA and IIC and finally stages 1A, IIB and IIIB (Figure 2).

. . Report of total
Variable No relapse ‘With relapse ) Value of p
patients
Embolization
(hr) 68 +31.8 72.6 +40.3 70.333333 0.79
r
R 483.33 + 1316.6 +
Bleeding (ml) 970.0206 0.18
292 1340.7
Age (years) 183+5.8 13.6 +3.9 16 +4.02 0.038
Time of evolu-
. 3.16+ 1.6 2+0.63 2.5+1.31 0.128
tion (years)

Table 2: Demographic characteristics.

Figure 2: Clinical stage according to Radkowski scale.

Diagnostic angiography denoted main supply from the ipsilateral
internal maxillary artery, followed by supply from both carotid sys-
tems, then from other branches of the ipsilateral external carotid sys-
tem and finally from the bilateral external carotid system (Figure 3).

Figure 3: Tumor vascular contribution based on presurgical angiographic
findings.

All patients underwent a surgical procedure in the first 4 months
after diagnosis with preoperative embolization, between 24 and 120
hours before surgery, 50% at 72 hours.

Regarding the surgical approach, open technique was used in 7
patients, endoscopic technique in 3 and combined in two. An aver-
age trans-surgical bleeding of 900 ml was reported; however, it was
grouped in bleeding >500 ml (7 patients), 501-1000 ml (3 patients)
and > 1000 ml (2 patients). Regarding complications, trans-surgical
bleeding occurred in 2 patients requiring transfusion and in post-sur-
gical complications, diplopia and decrease in visual acuity occurred
in one patient and rejection of the osteosynthesis material in another.
In the post-surgical imaging study, five patients were reported with
minimal residual tissue; four of them intracranial, attached to the ICA
and 1 extracranial attached to the periorbita.

During follow-up, relapse occurred in 6 patients, of which 4 re-
sulted from residual tissue and two of them were de novo growths.
The average number of months for relapse was 11+6.7 months. Re-
garding the management of relapse, those patients with extracranial
tumor were managed with open surgery, two patients with intracranial
component were managed with radiotherapy and finally the 2 patients
with intra and extracranial tumor component were managed with
open surgery and radiotherapy. However, in these cases of relapse,
follow-up was no longer continuous due to the fact that the study
period was cut.

When cross analysis of data was performed to correlate relapse
with the initial stage, the approach used, the hours of pre-surgical em-
bolization, trans-surgical bleeding and the time of evolution to diag-
nosis, no statistically significant differences were found. However, in
the correlation between relapse and tumor irrigation, the presence of
residual tissue and age at diagnosis, statistically significant differenc-
es were found, with p-values < 0.050 (Table 3).

No ‘With
Variable relapse relapse Value T(Ttal
(n=6) (n=6) of p patients |
Residual tissue:
Attached to periorbite 1 0 0.27 1
Attached to ACIT 0 1 1
Intracranial minimal tem- 0 ! ;
poral
FCM floor left 0 1 1
Lateral recess surrounding 0 ) ,
ACL
No residual tissue 5 2 7
Approach:
Open 2 5 0.109 7
Combined 2 0 2
Endoscopic 2 1 3
Stadium
1A 1 0 0.66 1
IIA 1 2 3
1B 1 0 1
Inc 1 1 2
A 2 2 4
1B 0 1 1
Irrigation
ACE 5 1 0.021 6
ACE + ACI 1 5 6
Table 3: Comparative analysis of patients with and without recurrence.
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Kaplan Meier event freedom analysis was performed for residual
tissue (Figure 4) in which, although there were no significant statisti-
cal differences, the patients who were left with residual tissue tended
to present greater recurrence and this occurred within the first 100
days of follow-up (approximately two and a half months). In the Ka-
plan Meier freedom analysis for preoperative embolization (Figure
5), no significant differences were found; however, patients who un-
derwent late embolization (>72 hr) tended to present greater recur-
rence and this occurred early, within the first 100 days of follow-up.

Figure 4: Kaplan Meier event freedom analysis in patients with and with-
out postsurgical residual tissue.

Figure 5: Kaplan Meier event freedom analysis. Timely embolization
within 72 hrs and late embolization > 72 hrs.

Discussion

Juvenile nasopharyngeal angiofibroma (JNA) usually presents a
low incidence and is almost exclusive of adolescent males. Francisco
and Mello-filho FV mention in their studies an age prevalence be-
tween 14 and 25 years of age (2.5) however in our experience there
was a case of a 9-year-old boy. Regarding tumor growth, Fahmy SA
mentions that in older patients the vascular cellularity disappears
and the tumor contains more fibrosis (9); on the other hand, Doody
J. mentions that the growth of JNA ceases when young people reach
sexual maturity, around 25 years of age (12), both scenarios would

explain the regression or tumor stabilization at older age seen in our
patients, as well as a more aggressive behavior at younger age of pre-
sentation, with a value of p= 0.038 when comparing relapse and age
of presentation.

Alshaikh mentions in his review study that the growth pattern is
also determinant for management, since due to its concentric expan-
sion through natural foramina it extends towards the pterygomaxillary
and infratemporal fossae, orbit and intracranial [7]. Peraza-McLiberty
reported that it invades the infratemporal fossa, ethmoid, orbital re-
gion and sphenoid in 90% of the cases, data similar to our sample with
91% (11 patients) and intracranial extension up to 10% [13], however
our sample had a higher intracranial behavior with 33% (4 patients).

Regarding the clinical picture, our data coincide with that reported
by Ore Acevedo where he mentions that the initial and most frequent
symptoms are nasal obstruction in 80 to 91% and ipsilateral epistax-
is in 60-63%, in our case they occurred in 91% of patients togeth-
er and two patients (16%) presented with facial deformity. Once the
diagnosis was made based on the clinical and imaging studies, the
tumor extension was established and with it the planning of surgical
approaches as mentioned by Peraza-McLiberty in her study [13].

There are several classification systems described, among which
the Chandler system proposed in 1984 stands out; however, it focuses
on the extension in the nasal cavity and nasopharynx, leaving aside
the intracranial extension, which is why it was not chosen as our
staging system. The Andrews-Fisch classification established in 1989
takes into account the growth pattern of the tumor from its origin
to the extra and intradural intracranial extension, however, Alshaikh
mentions that it is not applicable to new surgical techniques or radio-
logical advances, which makes it difficult to predict healing rates and
complications; On the other hand, the Radkowski system proposed in
1996, staged according to radiological findings by CT, taking into ac-
count that the preoperative tumor stage corresponds to the first factor
for recurrence, allowing the selection of the best surgical approach
[7] based on this, for stages I and IIA an endoscopic approach was
performed, for IIb, Ilc and Illa combined approaches and in stages
IIIb a combined approach with craniotomy.

In 2008, Carrillo et al., as a part of the National Cancer Institute
in México, proposed a modified system (Table 4) of the Radkowski
and Andrews-Fisch scales with a greater impact on the prediction of
recurrence and disease-free survival, according to which stages I and
ITA can be managed only with endoscopic approach, stages IIB and
111, combined approach preferably with midfacial stripping and stage
IV with combined anterolateral or skull base approach [15], it would
be worthwhile to apply this system in the approach of patients with
JNA in our unit.

Limited to nose, nasopharynx, maxillary antrum, anterior ethmoid and
sphenoid.

I Pterygomaxillary or infratemporal fossa invasion anterior to pterygoid
a. L
processes with diameter <6 cm.

1T Invasion of pterygomaxillary or infratemporal fossa anterior to pterygoid
’ processes with diameter >6 cm.

- Occupation of pterygomaxillary fossa posterior to pterygoid processes or
: posterior ethmoid cells.

Iv. Skull base erosion > 2cm or intracranial extension.

Table 4: INCan Staging for Juvenile Nasopharyngeal angiofibroma.
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Diagnostic-therapeutic angiography with preoperative emboliza-
tion was used in all patients. Chavolla-Magafia documented that the
most commonly found afferent vessel is the ipsilateral internal maxil-
lary artery in 71.4% of the cases [11], on the other hand Wu reports up
to 40% of bilateral contribution [16] and Nicolai reports contribution
from the internal carotid system in 35.6%, associated to extension to
the cavernous sinus and the skull base and bilateral contribution in up
to 30.08% of the cases [8]. In our casuistry, pre-surgical angiography
showed that the main contribution was from the ipsilateral internal
maxillary artery in 33% and from the internal carotid system associat-
ed to the external system in 33%.

Diaz Cardenas recommends embolization 24 to 48 hours before
surgery to reduce the risk of revascularization [10], while other au-
thors such as Nicolai P do not recommend pre-surgical embolization,
since blocking the supply favors a process of vascular neoformation
favoring the persistence of residual non-visible tissue that contributes
to recurrence [8]. Based on these observations, we were able to prove
that patients with pre-surgical embolization greater than 72 hrs pre-
sented greater recurrence within the first 100 days of follow-up.

Follow-up must be performed for at least 3 years after surgical
resection, by means of control CT and endoscopic exploration [2],
since in spite of ample resection, the recurrence percentages are high.
Herrera mention that recurrence is reported in up to 50%, Mena refer
them in periods between 5 and 66 months, mostly in the first year,
with a median of 7 months [14], on the other hand Nicolai P., refers
an incidence reported between 6 and 39% diagnosed in the first year
[8] data that coincide with what was observed in our patients in which
recurrence was observed in 50% with an average detection time of 11
months.

Regarding surgical management, authors such as Ore Acevedo
and Diaz Cardenas recommend the trans palatal approach for tumors
limited to the nasopharynx, nasal cavity and sphenoidal sinus, trans
maxillary approach by lateral rhinotomy and/or midfacial degloving
for tumors of great extension that involve the pterygopalatine and in-
fratemporal fossa, paranasal sinuses, orbit, ethmoidal sinus and me-
dial part of the cavernous sinus [2,10], due to the fact that most of the
patients under study presented in advanced stages, the latter was used
as open approach.

It is important to keep in mind other treatment alternatives, Nicolai
recommends radiotherapy at low doses of 30 to 36 Gy [8] especially
in recurrent lesions or in advanced lesions where it is foreseen that
complete resection cannot be performed due to inaccessible sites. In
our sample, radiotherapy was indicated only in cases of intracranial
recurrence, achieving stabilization of the lesion; however, at the time
of closing the study, no remission was obtained in these cases.

Other treatment alternatives that have been proposed are the use
of hormones (estrogen, testosterone), chemotherapy based on doxoru-
bicin and dacarbazine [13], radiofrequency ablation or laser resection
assisted by video-navigation and microdebrider [10], treatments to be
considered for the management of patients, especially those who do
not respond adequately to surgery and radiotherapy.

Conclusions

The present study showed that the younger the age of onset, the
more aggressive the disease was, the higher the risk of relapse, as
well as in cases with an intracranial component, in which vascu-
lar contribution of both external and internal carotid systems was

demonstrated, mainly located in the cavernous sinus attached to the
internal carotid artery, which made complete resection difficult. Re-
garding residual tissue, we consider that it should be treated immedi-
ately once found, due to the higher incidence of relapse shown.

According to the data obtained, the longer the pre-surgical em-
bolization time, the higher the risk of recurrence, so it is suggested
that there should be no more than 72 hours difference between the
approach and the embolization. Open surgical techniques combined
with endoscopy and/or craniotomy were more useful in complex cas-
es. Follow-up should be performed more closely with imaging studies
at least at 6 and12 months after resection because relapse in our cases
occurred during this period.
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