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Abstract: Juvenile Nasopharyngeal Angiofibroma (JNA) is a benign blood vessel tumor locally aggressive in young
adults. VEGF is an important growth factor in tumor biology. VEGF overexpression has been associated with tumor
progression and poor prognosis in various types of tumors. VEGF expression in angiofibroma has been previously
noted and associated with proliferation and increasing blood vessel density. To determine the Vascular Endothelial
Growth Factor (VEexpression GF) in JNA, descriptive research with a cross-sectional study design was taken from
medical records at the H. Adam Malik general hospital Medan from January 2011 to December 2ith a total sample of 24.
Inclusion criteria included a sticky medical record and cleared identify and had paraffin blocks with a JNA diagnosis.
VEGF overexpression was found in 14 male patients (60.9%) and 11 people (61.1%) of 18 people under the age of 20.
In stage III, VEGF overexpression was found to be 90%, and at stage IV reached 100%. VEGF overexpression in JNA
was found especially at advanced stages.
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I. INTRODUCTION
JNA is one of the benign tumors in the nasopharynx

which ranges around 0.5% of all neck head tumors that
occur in 1 in 150.000 people. This disease usually attacks
adolescents and young adults between the ages of 14-25
years, and tend to attack males. The incidence in South-

east Asian countries is greater than in western countries
[1].

Diagnosis of JNA is based on patient history, physi-
cal examination, endoscopic evaluation and radiological
examination such as Computed Tomography (CT), Mag-
netic Resonance Imaging (MRI) and angiography [2].
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Biopsy is a contraindication of JNA to avoid bleeding [3].
VEGF expression in tumor cells is stimulated by hy-

poxia, oncogenes (race) and inactivation of tumor suppres-
sor genes (p53) and by various cytokines. Activation of
the VEGF/VEGF receptor axis (VEGFR) triggers multi-
ple signal networks that produce endothelial cell survival,
mitogenesis, migration, differentiation, vascular perme-
ability and mobilization of endothelial progenitor cells
from the bone marrow to the peripheral circulation [4],
[5], [6].

VEGF overexpression has been associated with tu-
mor progression and poor prognosis in various types
of tumors, including colorectal carcinoma, gastric car-
cinoma, pancreatic carcinoma, breast cancer, lung cancer
and melanoma, acute myeloid leukemia, liver carcinoma,
and ovarian cancer [4].

[7] have reported that there are VEGF receptor tumor
cells in 36 JNA patients, receptor expression is present in
endothelial cells and in the stroma [7].

This study aims to determine the expression of VEGF
in JNA.

II. METHOD
This research is descriptive with a cross-sectional

study, which was conducted in the Division of Oncology
- Head Neck Surgery Department of T.H.T.K.L FK USU
and Pathology Anatomy Section of H. Adam Malik Hos-
pital Medan during in the period of January to October
2018.

The sample in this study are all patients with medical
record data of JNA in their results of the postoperative
histopathological examination, which was then adjusted
to paraffin blocks in the anatomical pathology section
of H. Adam Malik General Hospital, Medan. Paraffin
blocks, which are still in good condition, will then be
subjected to VEGF examination by immunohistochemi-
cal methods and have been examined by two anatomical
pathology specialists. VEGF expression is an assessment
of VEGF protein from the results of brown color on the
cytoplasm of tumor cells by summing the results of a
broad score with an intensity score, so that the immunore-
active VEGF score is obtained using a light microscope
and immunohistochemical methods. No VEGF overex-
pression is indicated with an immunoreactive score of 0-3
and VEGF overexpression is indicated with a score of 4-6
immunoreactive.

III. RESEARCH RESULT
The subjects of this study are 24 patients who met the

inclusion criteria. The majority of the subjects were 23
males (95.8%), with the highest number in the age group

< 20 years old are 18 patients (75%). The average age of
the subjects was 17.83 years old, with the youngest age
is 13 and the oldest is 24. This is shown in Table 1.

TABLE 1
DEMOGRAPHIC CHARACTERISTICS OF RESEARCH

SUBJECTS

Demographic characteristics Frequency %

Sex
Male 23 95.8
Female 1 4.2
Age
< 20 18 75
20 - 29 6 25
Average (SD) 17.83 (2.70)
Min-max 13-24

Based on the results of the histopathological exam-
ination, all are images of angiofibroma. Most subjects
(41.7%) were in stage III followed by stage II with 9 peo-
ple (37.5%). Only 1 subject is in stage I. This is shown in
Table 2.

TABLE 2
RESULTS OF TUMOR STADIUM EXAMINATION

Tumor Stadium Frequency %

I 1 4.2
II 9 37.5
III 10 41.7
IV 4 16.7

In 23 male subjects, 14 people (60.9%) showed VEGF
overexpression while one female subject showed overex-
pression. This is shown in Table 3.

TABLE 3
VEGF EXPRESSION BASED ON SEX

VEGF Expression
Sex Overexpression No Overexpression

Male 14 (60.9) 9 (39.1)
Female 1 (100) 0

Among the 18 subjects under the age of 20, there
were 11 people (61.1%) showed VEGF overexpression.
In subjects aged 20 to 29 years, which are 6 people, there
were 4 of them (66.7%) with VEGF overexpression. This
is shown in Table 4.



Sari, Y. T. et al. / International Journal of Health and Medical Sciences 4(3) 2018 74

TABLE 4
VEGF EXPRESSION BASED ON AGE

VEGF Expression
Age Overexpression No Overexpression

< 20 11 (61.1) 7 (38.9)
20-29 4 (66.7) 2 (33.3)

There were no subjects in stage I who showed VEGF
overexpression. In stage II there were 2 subjects (22.2%)
who showed VEGF overexpression. Among the 10 sub-
jects in stage III, 90% showed VEGF overexpression and
all subjects (100%) in stage IV also showed VEGF over-
expression. This is shown in Table 5.

TABLE 5
VEGF EXPRESSION BASED ON STADIUM

VEGF Expression
Stadium Overexpression No Overexpression

I 0 1 (100)
II 2 (22.2) 7 (77.8)
III 9 (90) 1 (10)
IV 4 (100) 0

IV. DISCUSSION
In this study, Table 1 shows the demographic char-

acteristics of the study subjects, out of 24 samples, 23
samples (95.8%) were male and one female (4.2%), with
the highest age in the age group < 20 years are 18 people
(75%) and the average age is 17.83 with the youngest
is 13 and the oldest is 24. This is consistent with re-
search conducted by [8] that there were 11 male patients
suffering from JNA in Kelantan, Malaysia from January
2000 to December 31, 2015, with ages ranging from 11
to 21 years [8]. [9] reported that from October 2010 to
October 2015 at the H. Adam Malik General Hospital
in Medan there were 20 JNA patients with the number
of male patients are more than women [9]. The same
was reported by [10] in the THT-KL Department of the
Helsinki University General Hospital (Finland) that there
were 27 JNA patients, all of whom were men with a mean
age of 17 ranging from 11 to 33 years [10]. [11] at the
RSCM Jakarta, also reported that there were 27 patients
with a age range of 9-23 years and a mean age of 15.7
years ± 3.23 years [11].

JNA is a rare, hypervascular, locally invasive disease
and noncapsulated tumor with different origins in the
nasopharynx in young adult men. Genetic research has
found a link between these blood vessel tumors and the

expression of the androgen receptor, indicating that these
tumors are related to androgens. This explains why JNA
is more common in young adult men. [12] in the United
States found four female patients out of a total of 305
JNA patients. Hormonal theory as one of the causes of
JNA, where high estrogen levels can protect women. This
explains why only few cases of JNA have been reported
in some literature. Possible causes of JNA in women are
due to other etiologies such as congenital or inflammatory
[13].

Table 2 shows the results of histopathological exami-
nation of the tumor stage in this study, all of which are the
most angiofibroma images; 10 people in stage III (41.7%),
followed by stage II with 9 people (37.5%) and only one
sample in stadium I. [14] reported that most sufferers of
JNA were found in stage III (14 patients). Early stages
are very rare and also too late to make a diagnosis. Out
of the 24 patients, 6 patients (25%) were obtained with
intracranial involvement [14]. This is in accordance with
the research that we reported, out of 24 patients, there
were 4 patients (16.7%) who had involved intracranials.
While the research conducted by [15] on 40 young adult
male patients using the Chandler category and found 27
cases in stage III (67.5%).), 10 cases in stage II (25%)
and 2 cases in stage one. Only 1 case in stage IV [15].

Table 3 shows the expression of VEGF based on sex,
there are 23 males in total; 14 males showed overexpres-
sion (60.9%) and only one woman who had overexpres-
sion.

Table 4 shows VEGF expression based on age, out of
18 people under the age of 20, there were 11 people who
were overexpressed (61.1%); and there are 4 people who
showed overexpression in ranging age 20-29 years old.
While table 4.5 shows VEGF expression based on the
stage; there were 22.2% of stage II which showed over-
expression; 90% overexpression in stage 3; and 100%
overexpression at stage IV.

The study conducted by [16] Out of 70 male patients
with age ranging from 9-41 years old, VEGF expression
was seen in 67 patients. The VEGF overexpression was
associated with a further tumor stage, it is suspected that
VEGF is related to JNA growth [16]. This is also in ac-
cordance with the research conducted by [17] with 10
JNA patients and VEGF expression was found in cell
and blood vessel stroma (8 of 10). This study proves
that VEGF is probably associated with proliferation and
increasing blood vessel density [17]. [18] also conducted
research using immunohistochemical methods and ob-
tained VEGF expression in 24 out of 27 JNA sufferers
[18].
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In a previous study, [7] conducted VEGF expression
studies on 36 samples of JNA in India, that were proven
histopathologically. Within 36 samples, they obtained
36 samples of positive VEGF expression in endothelial
cells and 34 samples of positive VEGF expression on
stromal cells [7]. VEGF Expression in JNA has previ-
ously been reported and is associated with proliferation
and increasing blood vessel density [17], [18].

In situ hybridization studies show that VEGF ex-
pressed in many tumors and anti-VEGF antibodies shows
to have inhibitory effects on tumor cell growth, including
small inhibitors of VEGFR signaling molecules, antisense
oligonucleotides and anti VEGFR-2 antibodies. Survival
is significantly increased in patients with chemotherapy
(irinotecan, 5-fluorouracil, leucovorin) plus rhu MSB
VEGF (an anti VEGF monoclonal antiboby), providing
information that VEGF plays an important role in the pro-
cess of angiogenesis in solid tumors and hematological
malignancies [19].

V. CONCLUSION
In this study, the number of JNA patients with VEGF

overexpression was 14 males (60.9%); out of 18 sub-
jects with JNA who were under 20, 11 people was found
with VEGF overexpression (61.1%); whereas out of 6
JNA subjects aged 20-29, there were 4 of them showed
VEGF overexpressions (66.7%); 10 subjects in stage III
(90%) and all subjects (100%) in stage IV showed VEGF
overexpression. Thus, it can be seen that VEGF is in-
creasingly overexpressed at the advanced stage so further
research is needed to observe the relationship of VEGF
overexpression toward the stage at JNA to improve the ba-
sic therapeutic effects of Nasopharyngeal Angiofibroma
(JNA) in the future.
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