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An undescribed �rst branchial cleft anomaly
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Abstract
A variant of a type 2 �rst branchial cleft anomaly, in which accessory ossicles were found, is described. There
follows a discussion of the classi�cation of �rst branchial cleft abnormalities and how this particular case falls
outside the standard classi�cation. CT scanning is mentioned as the investigation that is most useful for de�ning
these abnormalities.
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Introduction

The external ear canal is formed by the dorsal end of the
�rst branchial cleft deepening into the mesoderm between
the �rst and second arches, at about �ve weeks.1 This is
mainly composed of ectoderm, which meets with the
endoderm of the �rst branchial pouch; together with the
intervening mesoderm, this forms the tympanic membrane.

Anomalies of the external canal can thus be classi�ed
embryologically into aplasia, atresia, stenosis and duplica-
tion.2 The particular anomaly in this case is of the
duplication type, which was originally divided into type 1
and type 2 anomalies by Work.3 Type 1 was considered to
comprise ectoderm only and type 2 was made up of the
skin (ectoderm) and cartilage (mesoderm).

Case report

A 51-year-old woman presented to her GP complaining of
a left-sided facial weakness of �ve days duration. He
referred her to the ENT department.

On examination in the clinic, she had a House-Brack-
man grade II left facial weakness. She had pits in the �oor
of both her external ear canals approximately midway
between the external auditory canal and the tympanic
membrane. The pits measured approximately 2.mm across.
Her tympanic membranes and the rest of her ENT
examination were normal. Neurological examination,
including assessment of her balance was also normal.
Her pure tone audiogram showed a mild bilateral
sensorineural hearing loss. It was felt a computerized
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Fig. 1
Coronal section showing anomaly just lateral to bony external

canal.
Fig. 2

Axial section showing anomaly with accessory ossicle.

508
https://doi.org/10.1258/002221503321892424 Published online by Cambridge University Press

https://doi.org/10.1258/002221503321892424


tomogram of the defect was the best way to discern the
nature of the abnormality and to see if it was associated
with the facial nerve palsy on the patient’s left side.

The defects were clearly demonstrated to be mucosal
cavities on the �oor of each external ear canal. They
measured 3.mm in diameter and were just lateral to the
bony part of the external canal (Figure 1). Each cavity
contained a 3.mm accessory ossicle (Figures 1 and 2). The
scan was otherwise normal. The course of the facial nerve
was not involved in this congenital abnormality.

Conservative management was adopted, the facial nerve
recovered completely and the patient remains well on
telephone enquiry a year later.

Discussion

First branchial cleft abnormalities result in abnormalities
of the external ear canals, which are categorized into
aplasia, atresia, stenosis and duplication. Aplasia means
absent external canals with �stulous openings connecting
the middle-ear cavity to the skin (Figure 3). Atresia implies
failure of canalization, which may result in the external
canal being obstructed by �brous or bony tissue. Stenosis
refers to a narrowing of the canal. It is frequently seen in
children with Down’s syndrome. The middle ear may be
abnormal in all of these situations.2

First cleft anomalies of the duplication type are rare.
The authors note that, although there is a reported
incidence of 1 in 10.000–20.000 cases of external canal
atresia or stenosis,4 the total number of duplication
anomalies reported since 1963 is only 53.3 ,5 – 8

Duplication anomalies are of two forms. Type 1
anomalies are duplicated cartilaginous external canals
that occur medial to the concha and may extend to the
postauricular crease (Figure 4(a)). They pass anterior and
deep to the ear lobe, superior to the facial nerve, and end
at a bony plate at the level of the mesotympanum. The

lesions have a squamous epithelial lining and skin adnexae
indicating ectodermal origin.3 ,5 They tend to present with a
periauricular �stula, sinus or cyst, which may enlarge or
discharge.4 ,6

Fig. 3
Aplasia, with fistula to external skin.

Fig. 4(a)
Type 1 duplication anomalies – duplicated external canals.

Fig. 4(b)
Type 2 duplication anomaly – may also end in fistula with skin

externally.
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Type 2 anomalies are considered to be a duplication of
the cartilaginous external canal and pinna (Figure 4(b)).
The lining of the tract has both skin and cartilage
components microscopically and hence is said to contain
ectodermal and mesodermal components.5

In this patient, other than the sinus seen on the �oor of
the cartilaginous external canal, the rest of the external
canal and the tympanic membrane were normal. The
patient’s middle-ear function was also normal, indicating
this anomaly probably involved only the �rst branchial
cleft. As the patient had bilateral pits, and the anomaly had
given rise to almost identical otoscopic appearances, this
anomaly was presumed to be of congenital aetiology.

Accessory ossicles are noted in this case. This contra-
dicts the view of Work and others who have stated that
type 2 duplication anomalies involve only skin and
cartilage.3 ,9 This patient’s anomaly presumably has
resulted from mesodermal condensations of either the
�rst or second arches, or both, within the con�nes of a type
2 duplication anomaly.

Ossicles are normally located in the middle ear and are a
derivative of the �rst branchial pouch. Thus, alternatively
this anomaly may represent a variant of aplasia whose
canal does not end in a �stula on the skin but ends, instead,
in the external canal. Indeed it is possible this is a
duplication of the �rst branchial pouch (tubotympanic
recess). However, both these latter anomalies would
usually require communication, or a remnant of communica-
tion, to the nasopharynx – and this is certainly not evident in
this case.

Hence the variant in this case is hitherto unreported. It
is probably a variant on the Type 2 duplication anomaly (?
a type 2(a)) (Figure 5).

A �nal point to note from this case is that the
abnormality in this asymptomatic case was made on
scanning with computer tomography (CT). This has been
used to delineate the size and extent of �rst branchial arch
anomalies.4 It was used speci�cally here to show that the
facial nerve was not involved with the abnormality and
therefore a conservative approach in this case could be
undertaken con�dently.

In conclusion, a new variant on type 2 duplication
anomaly is presented, the diagnosis of which was only
made possible through the use of modern imaging.
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Fig. 5
The Type 2 (variant) anomaly in this case.

x This paper presents a variant of a Type 2 branchial
cleft anomaly with accessory ossicles that has not
been previously reported

x The patient presented in middle age with a facial
palsy that was coincidental

x The authors emphasize that CT scanning is the best
way to characterize such congenital abnormalities
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