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Case Report

Abstract

Branchio-Otic syndrome is a rare autosomal
dominant disorder characterized by syndromic
association of branchial cysts or fistulae along with
external, middle & inner ear malformations.
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BOS3; EYA1; Hearing loss; SIX1.

Introduction

Branchio-otic syndrome (BOS) is an
autosomal dominant disorder clinically
diagnosed by (1) at least three major criteria
including branchial anomalies, deafness,
preauricular pits, (2) two major criteria, and
at least two minor criteria including external
ear anomalies, middle ear anomalies, inner ear
anomalies, preauricular tags, facial
asymmetry, and palate abnormalities, or (3)
one major criterion and an affected first-degree
relative who meets the criteria for BOS
syndrome. A similar syndrome associated with
renal anomalies is called as Brachio-Otic-Renal
syndrome.

Case Summary

An eight year old girl was admitted in our

hospital with complaints of multiple swellings
in both pre-auricular regions since birth and
hearing loss since last 6 months. The swellings
were small in size as like wheat grains initially,
which then gradually increased over period
to present size of almonds. The swellings were
painless and without any signs of
inflammation. Parents also noticed her hearing
loss about 6 months back which was gradually
progressing. Parents gave history of repeated
attacks of upper respiratory tract infection.
There was no any history of earache, ear
discharge, fever, etc. Also parents didn’t give
any history of trauma or operative procedure
over external ears. She was operated for cleft
lip four years back. Her parents had family
history of consanguineous marriage. She was
a full term normal hospital delivery with good
cry and adequate weight at birth. Our case
was first issue of parents out of their four
siblings (3 females and a male); none of them
having any congenital anomaly.

On examination she was an average built
girl with mild pallor. All vital parameters were
within normal limits as per her age. On head
to toe examination, she was having a pre-
auricular pit on left side. Also she was having
bilateral multiple pre-auricular tags. On left
side, there were three pre-auricular tags of
sizes 1.5*0.75 cm, 1*0.5 cm  and 0.5*0.5 cm on
right side; a single pre-auricular tag of size
1.5*0.75 cm was present. No any other
externally detectable anomaly was present
over body. Systemic examination also was
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within normal limits. Opinion from ENT
department was taken which, after
audiometric test, stated sensory neural hearing
loss from left ear.

Following investigations were done.

Hb – 10.7 gm%; Total leukocyte count –
7500/cmm; (N-49, L-41, E-08, M-02, B-00);
Platelet count – 2.34 lacs/cmm; ESR
(Westergren) – 10 mm at the end of one hour;
Blood urea – 19 mg%; Sr. Creatinine – 0.8 mg/
dl; Sr. Sodium – 136 mmol/L; Sr. Potassium –
3.8 mmol/L.

Table: Clinical features

Fig 1: Pre-auricular pit

Fig 2: Facial asymmetry
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Left side

Ultrasonography of abdomen and pelvis
shows findings within normal limits.

X-ray chest (PA view) didn’t show any
abnormality.

CT Brain (Plain) was also within normal
limits.

Patient was discharged and was advised
follow up after 05 days as per surgery
appointment.

Discussion

Branchio-otic syndrome (BOS) is a genetic
condition that typically disrupts the
development of tissues in the neck and causes
malformations of the ears. The signs and
symptoms of this condition can vary, however.

“Branchio-” refers to the second branchial
arch, which is a structure in the developing
embryo that gives rise to tissues in the front
and side of the neck. In people with branchio-
otic syndrome, abnormal development of the
second branchial arch can result in the
formation of masses in the neck called
branchial cleft cysts. In some people, abnormal
connections called fistulae form passages
between these cysts and the surface of the neck.
Fistulae can also develop between the skin of
the neck and the throat, near the tonsils.
Branchial cleft cysts and fistulae can cause
medical problems if they become infected.

“Otic-” refers to the ear; most people with

Figure 4: Recessed Jaw
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Figure 3: Pre-auricular tags

Right side
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branchio-otic syndrome have hearing loss and
other ear abnormalities. The hearing loss is
known as sensorineural deafness if it is caused
by changes in the inner ear, and conductive
deafness if it is caused by changes in the middle
ear. Branchio-otic syndrome can also involve
hearing loss that results from changes in both
the inner ear and the middle ear, which is
called mixed hearing loss. Other ear
abnormalities associated with branchio-otic
syndrome include malformations of the inner
ear or middle ear and abnormally shaped outer
ears (pinnae). Some affected people also have
tiny holes in the skin (preauricular pits) or
small flaps of skin (preauricular tags) just in
front of the ear.

When the above clinical features are
associated with renal anomalies is called as
Brachiootorenal (BOR) syndrome. In that,
“Renal” refers to the abnormalities of kidney
structure and function. These abnormalities
range from mild to severe and can affect one
or both kidneys. In some cases, end-stage renal
disease (ESRD) develops later in life. This
serious condition occurs when the kidneys
become unable to filter fluids and waste
products from the body effectively.

Branchiootorenal syndrome (also called as
Melnick-Fraser syndrome) affects about 1 in
40,000 people.

Pre-auricular tags are also found in oculo-
auriculovertebral syndrome (OAVS) , also
known as Goldenhar’s syndrome. As ocular
and vertebral components are not present in
this case, so it is ruled out.

Molecular Biology

Branchio-otic syndrome (BOS) is an
autosomal dominant disorder caused by
mutations in the EYA1 gene, a human
homolog of the Drosophila eyes absent gene
(Eya). A second locus for BOS was localized
to chromosome 1q31. Recently, a third gene
locus for BOS to 14q21.3–q24.3 by linkage
study is mapped and designated it as
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branchiootic syndrome 3 (BOS3). This
chromosomal region contains the SIX1, SIX4,
SIX6 gene cluster, the products of which are
known to act in a developmental pathway of
the EYA genes and OTX2. Mutations in SIX1
have been reported in patients with BOS, thus
identifying SIX1 as a gene causing BOS.
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