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ABSTRACT

First branchial cleft anomalies are uncommon. They may present as cysts, sinuses or fistulae and
can occur anywhere along the course of the first branchial arch tract. The current classification
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system is based on both histological and clinical features. Surgical excision with monitoring of

the facial nerve is the accepted treatment of choice. We present a case of a 2-year old with a
duplication of the external auditory canal, based on a first branchial cleft anomaly. Based on
clinical presentation this case is classified as first branchial cleft sinus Work Type 1 with ectoder-
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mal and mesodermal derivatives. Marsupialization through the cartilaginous external auditory
canal proved to be an effective and minimally invasive treatment.

Introduction

The branchial arches are the embryological precursors
of the head, neck and pharynx. Anomalies of the
branchial arches are the second most common type of
congenital neck mass, after thyroglossal duct cyst
[1-3]. Second branchial arch anomalies are the most
common and account for approximately 95% of the
cases [1]. First branchial cleft anomalies (FBCA) are
less common: they account for <8% of all branchial
anomalies [4-6]. The annual incidence is largely
unknown and has been cited as 1 per 1,000,000 [7].
Because first branchial cleft anomalies are uncommon,
recognizing them can be difficult and they are often
misdiagnosed [8]. They may present as cysts, sinuses
or fistulae and can occur anywhere along the course
of the first branchial arch tract, distributed in the lat-
eral neck below the external auditory canal, above the
hyoid bone, anterior to the sternocleidomastoid
muscle, and posterior to the submandibular angle
[4,6]. In 1972 Work proposed a classification system
for first branchial cleft anomalies based on histo-
logical and clinical features [9]. Type 1 anomalies are
of ectodermal origin and are considered a duplication
of the membranous external auditory canal. Type 2
anomalies are of ectodermal and mesodermal origin
and are considered a duplication of the membranous

and cartilaginous external auditory canal [9]. The use-
fulness of this classification system has been debated
[10]. Surgical excision with monitoring of the facial
nerve is generally accepted to be the treatment of
choice in first branchial cleft anomalies [5,8].

Case presentation

A 2-year-old girl reported to the hospital with recur-
rent infections of an extra orifice in the left external
auditory meatus. On clinical examination, a sinus of
the cartilaginous external auditory canal was seen
(Figure 1). There were no other anatomical deform-
ities of the external ear. Otoscopic examination
showed that the tympanic membrane was intact and
had a normal anatomy. A preoperative computed
tomography (CT) scan confirmed a sinus originating
from the cartilaginous external auditory canal (Figure
2). The sinus tract ended superficially, travelling adja-
cent to the external acoustic canal and not extending
deeply in the parotid gland or facial nerve. The sinus
had a blind ending (cul-de-sac) laterally to the tym-
panic membrane. The tympanic membrane and the
auditory ossicles of the first pharyngeal arch (i.e. mal-
leus and incus) were present. There was no malfor-
mation of the Eustachian tube or other middle ear
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Figure 1. Preoperative images. (A) Preoperative picture, the with arrow points at the sinus of the cartilaginous auditory canal. (B)

Preoperative otoscopic image.

Figure 2. Preoperative CT-scan. Consecutive axial sections, the white arrow points at the sinus of the cartilaginous auditory canal.

structures. A concurrent bilateral serous otitis media
was seen. Audiometry was performed and showed a
conductive hearing loss fitting with a bilateral otitis
media. Surgery was planned; because of the aforemen-
tioned clinical findings an uncommon surgical
approach was chosen. A less invasive marsupialization
technique was performed as opposed to the commonly
performed excision, primarily because of the favorable
position of the anomaly next to the external auditory
canal, not extending deeply in the parotid gland or
facial nerve. Prior to marsupialization the end of the
sinus was verified using a sinus probe. The sinus
seemed to consist of both skin and cartilage. The sinus
was marsupialized making a lengthwise incision of the
cartilaginous external auditory canal. Bilateral ventila-
tion tubes were inserted. The surgery was performed
using NIM® nerve monitoring of the facial nerve. On
follow-up three months after surgery, the external
auditory canal was healed and there was no sign of
recurrence of the sinus (Figure 3). The patient did not
have complaints of recurrent infections, there were no
complications and the patient made an uneventful
recovery. Audiometry (otoacoustic emission) was per-
formed and showed bilateral normal hearing.

Figure 3. Postoperative otoscopic image. This otoscopic image
was taken at 3 months follow-up.

Discussion
Classification of first branchial cleft anomalies

First branchial cleft anomalies result from a subtotal
closure of the ectodermal part of the first branchial
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cleft. They may present as a cysts, sinuses or fistulae,
depending on the degree of closure [8,11]. They have
been classified by Work in two groups based on
histological and clinical features [9]. Type 1 anomalies
are of ectodermal origin. Characteristically, these
lesions occur medial to the concha. They lie superfi-
cial to the facial nerve and extend parallel to the
normal external auditory canal. They terminate in a
cul-de-sac near the osseous-cartilaginous intersection
of the external auditory canal at the level of the meso-
tympanum. They usually present as a cyst; a sinus
develops after rupture or secondary infection [8,9].
Type 2 anomalies are of ectodermal and mesodermal
origin; containing both skin and cartilage.
Characteristically, a sinus passes from an external
opening cranial in the neck anterior to the sterno-
cleidomastoid muscle, medial or lateral to the facial
nerve and closely related to the parotid gland. The
sinus ends either blindly or open in the cartilaginous
external auditory canal [9,11]. In both types the mid-
dle ear cavity and the tympanic membrane are intact.
Type 1 first branchial cleft anomalies are very rare,
while Type 2 first branchial cleft anomalies are more
frequent [12].

Based on the clinical presentation of the first bran-
chial cleft anomaly in this case report it would be
classified as a Work Type 1 first branchial cleft anom-
aly. The sinus was superficial to the facial nerve and
had no close relation to the parotid gland or the facial
nerve. Furthermore, the sinus was parallel to the
normal external auditory canal and it ended in a cul-
de-sac lateral to the tympanic membrane at the level
of the mesotympanum. There was no histological
examination performed, because the sinus was not
excised but marsupialized. However, during surgery
the sinus seemed to consist of both skin and cartilage.
This would indicate that based on histological exam-
ination this case would probably be a Work Type 2
first branchial cleft anomaly.

In a case series by Belenky et al. in 1980 it was
already confirmed that the usefulness of the various
classifications of first branchial cleft anomalies is lim-
ited, and it is complicated to correlate histological cri-
teria with clinical presentation. They conclude that
both Work Type 1 and Work Type 2 anomalies can
have ectodermal and mesodermal derivatives [10].
Probably of more clinical significance is the classifica-
tion system presented by Olsen et al. in 1980. Their
classification system is derived from the classification
system of the second branchial arch anomalies in
cysts, sinuses and fistulae [4]. Cysts are buried rem-
nants of the branchial arch without an opening. A

sinus is a blind ending tract and may connect with
either the skin (branchial cleft anomaly), or the phar-
ynx (branchial pouch anomaly). A fistula is a commu-
nication between two epithelialized surfaces, and
requires communication between the branchial cleft
and pouch [1,4].

Treatment of first branchial cleft anomalies

Surgical excision with facial nerve monitoring is the
definitive treatment for first branchial cleft anomalies
[3,6]. Work et al. propose surgical excision, consisting
of parotid gland and facial nerve dissections. After the
lesion is excised, in order to marsupialize this area of
recurrence, the membranous external auditory canal
is incised lengthwise [9]. In a flow chart by Shinn
et al. in 2015 it was proposed Work Type 1 anomalies
usually only require surgical excision of the tract
superficial to the facial nerve, while Work Type 2
anomalies require a parotidectomy. Both anomalies
require otologic surgery if there is involvement of the
middle ear [3]. In this case report the surgeon
decided to only use the marsupializaton technique,
making a lengthwise incision in the cartilaginous
external auditory canal. The decision for this minim-
ally invasive approach was made, because on oto-
scopic- and CT-imaging the sinus tract travelled
adjacent to the external acoustic canal and did not
extend deeply in the parotid gland or facial nerve. On
the basis of clinical examination, we estimated the
chances of future problems such as recurrence of the
anomaly and recurrent infections as very low, making
marsupialization an appropriate and safe technique.
On follow-up there were no recurrent infections and
the external auditory canal was healed. This minim-
ally invasive approach proved to be an effective treat-
ment for anomalies that lie superficial to the facial
nerve and do not extend into the parotid gland.

Conclusion

First branchial cleft anomalies account for less than
8% of all branchial arch defects. They can have close
involvement with the external auditory canal, the
facial nerve and the parotid gland and are typically
located in the peri-auricular area. Recognizing them
can be difficult and they are often misdiagnosed. The
current classification system by Work with both histo-
logical and clinical criteria has proved to be confus-
ing. We propose to use the classification system by
Olsen combined with the classification by Work for
clinical presentation. The histological classification



can be divided in ectodermal, mesodermal and endo-
dermal derivatives. The case presented in this case
report would be classified as a first branchial cleft sinus
Work Type 1 with both ectodermal and mesodermal
derivatives. Marsupialization through the cartilaginous
external auditory canal proved to be an effective treat-
ment. We propose adopting this minimally invasive
technique as the treatment of choice in first branchial
cleft anomalies without close involvement of the facial
nerve, parotid gland and middle ear.
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