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ABSTRACT

Aim: Epistaxis is a common, usually self-limiting, clinical condition in childhood. Many factors have
been identified in the etiology of epistaxis although one third of epistaxis called idiopathic. Anatomical
structure of nose should be taken into account in the evaluation of patients with recurrent idiopathic
epistaxis. Aim of this study to reveal whether or not there is any correlation between nasofrontal angle
and recurrent idiopathic epistaxis in children.

Methods: The patients referred to the pediatric and ear-nose-throat outpatient clinics for recurrent
epistaxis between October 2014—April 2015 were enrolled in the study and accepted as study group.
The control group was chosen from patients without epistaxis. The NFA was measured with a
commercial angle meter under normal anatomic position by the same researcher.

Results: Sixty-two subjects with recurrent idiopathic epistaxis and ninety subjects without epistaxis
were enrolled in this study and named as the study group and the control group, respectively. The mean
NFA of the study group was 139.29 £ 6 (125-159)° while the mean NFA of the control group was 133.8
+ 4.8 (123-146)°. The NFA in the study group was significantly higher than that in the control group
(p<0.001).

Conclusion: Increased NFA can be accepted as one of the abnormalities in the anatomical structure of
the nose in the etiologic classification of epistaxis. More researches will be needed to identify the
importance of NFA for recurrent idiopathic epistaxis.
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Cocukluk Dénemi Tekrarlayan Idiopatik Epistaksiste Nazofrontal A¢inin Onemi
oz
Amac: Epistaksis ¢ocukluk ¢aginda yaygin, genellikle kendi kendini smirlayan klinik bir
durumdur. Epistaksis etyolojisinde birgok faktor kanitlanmis olsa da, {i¢te biri idiopatik olarak
degerlendirilmektedir. Tekrarlayan idiopatik epistaksis vakalarimin degerlendirilmesinde

anatomik yap1 dikkate alinmalidir. Bu ¢alismanin amaci, ¢gocuklarda nazofrontal ag1 (NFA) ile

tekrarlayan idiyopatik epistaksis arasinda bir iligski olup olmadigini ortaya koymaktir.

Yontem: EKim 2014-Nisan 2015 tarihleri arasinda tekrarlayan epistaksis nedeniyle pediatrik
ve kulak burun bogaz poliklinigine basvuran hastalar ¢aligmaya alind1 ve ¢alisma grubu olarak
kabul edildi. Kontrol grubu, burun kanamasi olmayan hastalardan secildi. NFA, ayni

arastirmaci tarafindan normal anatomik pozisyonda ticari bir a¢1 dlger ile 6l¢iilmiistiir.

Bulgular: Tekrarlayan idiyopatik epistaksisi olan altmis iki olgu ve epistaksisi olmayan doksan
olgu calismaya alind1 ve sirasiyla ¢calisma grubu ve kontrol grubu olarak adlandirildi. Calisma
grubunun ortalama NFA degeri 139,29 + 6 (125-159) ° iken, kontrol grubunun ortalama NFA
degeri 133,8 + 4,8 (123-146) ° idi. NFA, calisma grubunda kontrol grubundan anlamli olarak
yiiksekti (p<0.001).

Sonu¢: NFA’nin artist  epistaksis etyolojisi siniflamasinda  burnun anatomik yapi
bozukluklarindan biri olarak kabul edilebilir. NFA'nin tekrarlayan idiyopatik epistaksis igin

onemini belirlemek i¢in daha fazla arastirmaya ihtiya¢ duyulmaktadir.
Anahtar Kelimeler: Epistaksis,Cocuk,Nazofrontal Ag1
BACKGROUND

Bleeding from the nose and nasal cavity is called epistaxis. It is a common and usually self-
limiting clinical condition in childhood (1,2). The incidence of epistaxis is approximately 60 %
in all age groups, and emergent inervention was required for 6 % of these patients (3,4).
Epistaxis is classified as either anterior or posterior according to anatomical site. More than 90
% of episodes of epistaxis occur at the anterior part of the nasal septum (5). There are local and
systemic causes of epistaxis. Nasal anatomical pathologies like septal deviation, intranasal
polyps, adenoid hypertrophy, vascular malformation, or telangiectasia, are known to predispose
epistaxis (1,6,7). Repeated nasal bleeding with no spesific cause is defined as recurrent
idiopathic epistaxis (RIE) (8,9).
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The nasal bone starts to develop in the sixth week of gestation and evaluation of nasal bone in
second trimester is used for detection of chromosomal anomalies in utero (10,11). Nasofacial
maturation is ended approximately at 16 years in both sexes (12). Nasofrontal angle (NFA) was
formed by two lines; one line tangential to the glabella through the nasion that intersects the
other one drawn tangential to nasal dorsum (13). NFA can affect the shape of the nose and mid-
facial length in profile view. It is a guide for reconstructive nasal surgery and early detection of
congenital abnormalities in utero. Some syndromes have been suspected with abnormal nose

structure, like depressed nasal root, for many pediatricians (14).

Anatomical structure of nose should be taken into account in the evaluation of patients with
recurrent idiopathic epistaxis. At this point NFA may help to explain the etiology of idiopathic
epistaxis. In this study, we investigate the importance of the NFA in children with RIE for the

first time in literature.
METHODS

This study was designed as prospective. The patients referred to the pediatric and ENT
outpatient clinics for recurrent epistaxis between October 2014—April 2015 were enrolled in the
study and accepted as study group. They underwent detailed ENT examination including
anterior rhinoscopy, nasal endoscopy, and nasopharyngeal x-ray for adenoid hypertrophy and
pediatric physical examination as well as complete blood counts and bleeding tests. RIE was
accepted as two or more epistaxis in different times with uncertain etiology. The control group
was chosen from patients without epistaxis. The measurement of NFA were calculated in
degrees (°). The NFA was measured with a commercial angle meter under normal anatomic
position by the same researcher. Epistaxis site (anterior and/or posterior), age, and gender were

recorded for each patient.

Patients with bleeding diathesis, thrombocytopenia, topical corticosteroid usage, hypertension,
acute/chronic sinusitis, septal deviation, adenoid hypertrophy, vascular malformation, nose
picking, and any diseases that cause epistaxis were questioned and they were excluded the

study.

Approval for the study was guaranted by the local ethics committee (approval no: 2014/08-3).

Written informed consent was collected from parents before the study began.

The Statistical Package for the Social Sciences version 16 for Windows (Chicago, IL, U.S.)

software was used for statistical analysis. Gender was assessed with the Chi-square method.
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Age and NFA were assessed with the Mann-Whitney U test. Results were considered significant
at the p<0.05 level.

RESULTS

Seventy-six patients with recurrent epistaxis who were admitted to our hospital between
October 2014 and April 2015 were enrolled in this study. One patient with bleeding diathesis,
one patient with thrombocytopenia, three patients with chronic sinusitis and adenoid
hypertrophy, four patients with septal deviation, and five patients with nose picking were
excluded from the study. The study group and the control group consisted of 62 (32 males, 30
females) and 90 (54 males, 36 females) participants, respectively. The mean age for study group
and control group were 100.9 + 46.84 (41-214) and 89 + 38.1 (41-181) months, respectively.
The study group and control group male/female ratios were 1.06 and 1.5, respectively. There
was no statistically significant difference between the groups with respect to age (p=0.147) and
gender (p=0.305). In the study group, anterior epistaxis, posterior epistaxis and
anterior/posterior epistaxis patient number were 55 (88.7 %), 5 (8.1 %), and 2 (3.2 %),

respectively.

The mean NFA of the RIE group and the control group were 139.6 £ 7 (125-159)° and 133.84
+ 4.8 (123-146)°, respectively. The NFA in the RIE group was statistically significantly higher
than that in the control group (p<0.001). The NFA difference between the groups is shown in
Figure 1.

Figure 1. The mean NFAs of RIE group and control group are depicted as red and blue lines,

respectively.
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DISCUSSION

The nose has a rich blood vessels so epistaxis may occure easily with spontenaously or local
travma or secondary to a systemic disease (15). The incidence of epistaxis is approximately 60
% in all age groups (3). With the same direction, epistaxis is a common admission complaint
to ENT and pediatric outpatient clinics or emergency department at childhood. Epistaxis in

children is not usually life-threatening, however it is irritating for parents.

The prevalence of epistaxis in children increased in 3-8 years of age (9). In the present study,
we found the mean age of RIE group was 100.9 + 46.8 months. In literature, epistaxis is more
frequently seen in males than females (4). In this study, the RIE group male/female ratio were
1.06. Based on the site of origin, epistaxis is classified as either anterior or posterior. In children
and young adults, anterior epistaxis is more common than posterior. In this study, anterior
epistaxis accounts for approximately 88 % of episodes of epistaxis. Age distribution,

male/female ratio and epistaxis site were similar to previous studies.

Nose picking, acute/chronic sinusitis and irritants (e.g., cigarette smoke), leukemia and liver
disease, intranasal neoplasm (especially elderly patients), bleeding disorders (such as
hemophilia, platelet dysfunction, etc.), thrombocytopenia (due to immune welded),
hypertension (usually in the adult population), seasonality (higher incidence in winter), foreign
bodies, rhinitis, medications (anticoagulants, topical corticosteroids, etc.) and trauma can cause
to epistaxis (1,6,16-23).

Naturally, anatomical abnormalities can cause recurrent epistaxis with known etiology such as
septal deviation and vascular malformation (6, 24). Although adenoid hypertrophy was not
emphasized as a common cause of epistaxis in the literature , Wahab et al reported its incidence
as 4 % in children with recurrent epistaxis (7). Adenoid hypertrophy, as an obstructive nasal
pathology, has a negative effect on nasal air flow anterior to nasopharynx which causes drying
of nasal mucosa with resultant mucosal disruption and epistaxis. Liu et al. demonstrated that
septal deviation causes asymmetry in airflow through the nasal passages (25). Chen et al have
proven that nasal bone fracture has negative effects on nasal airflow (26). Bailie et al. evidenced
that wall shear stress (a friction force resulting from nasal airflow and an important tool in the
air conditioning ability of the nasal cavity) is concentrated within Little's region (the anterior
region of the nasal septum and it has a rich capillary supply) which explains the predilection of

spontaneous nosebleeds at this region (27).
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Idiopathic epistaxis is termed that nasal bleeding for which no specific cause is identified (9).
Many factors have been identified as above in the etiology of epistaxis although one third of
epistaxis called idiopathic. RIE prevalance is vary between 8-40 % (9). Beside the length of the
nose and the columella, the nasofrontal angle, the rhinion, the supratip region, the tip and the
columella-labial junction, NFA is one of the most important anatomic landmark of the nose for
surgeons dealing with facial aesthetic surgery (28). In literature, there are two studies related
with NFA showing that mean NFA of healthy young Turkish males and girls were 134.9 +7.7°
and 133.6 + 8.8° respectively (29,30). An aesthetically nasofrontal angle is determined as
within the range of 130° in males and 134° in females (31). This results are similar to our control

group and support the our findings.

The main supply of nasal cavity is from anterior ethmoid artery (AEA) and posterior ethmoid
artery (PEA) which are the branches of ophthalmic artery. AEA reaches to nasal cavity via
anterior ethmoid canal, crosses the anterior skull base and ethmoid roof and supplies anterior
superior part of the septum. PEA passes through posterior ethmoid canal, its route to anterior
cranial fossa, and then supply the superior part of posterior nasal septum (32). Monjas-Canovas
et al. has studied radiological anatomy of ethmoidal arteries on 20 cadavers heads with
computerized tomography imaging and suggested several measurements among arteries, skull
base, nasal spine, optic nerve (33). They found AEA in 95% (38/40) of cases and it originated
from the ophthalmic artery in 87.5% (34/40) of nasal cavities. In 6 cases, normal variants were
seen. Only in 14/40 cases, PEA was localised, with 28.5% (4/14) of them showing normal
variants. The distance between the nasion and the anterior ethmoidal canal was 29.31 + 2.53
mm, the distance was 11.24 + 2.14 mm from AEA to PEA and from PEA to the optic nerve,
7.26 £ 1.33mm. In the light of these varying localisation of the vascular structures, a wide or
narrow NFA may affect the distances among nasion, AEA, and PEA. Abnormal course of these
vessels may play a predisposing factor in the etiology of RIE (34).

This study revealed that NFA in the RIE group was statistically significantly higher than that
of the control group (p<0.001). We compared, for the first time in literature, the NFA in patients
with RIE and patients without epistaxis. This study showed that increased NFA is a possible

geometric risk factor for RIE.
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CONCLUSIONS

In the coming years, NFA measurement may have a function in the future which serve as a

geometrical tool in the evaluation of pediatric patients with epistaxis after further supportive

studies. More researches will be needed to identify the importance of NFA for RIE.
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