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PEDIATRIC RADIOLOGICAL CASE

CASE SUMMARY 
A 6-year-old girl presented with 

localized swelling and redness located 
anterior and inferior to her right ear. 
There is a history of intermittent swell-
ing in this region with fever and puru-
lent drainage from the ear.

IMAGING FINDINGS
Axial (Figure 1A) and coronal (Fig-

ure 1B) images from a CT examination 
of the neck with IV contrast show a 
complex, rim-enhancing lesion in the 
right parotid region, just inferior to the 
right external auditory canal.

DIAGNOSIS
First branchial cleft anomaly.
Differential diagnoses include: 

suppurative abscess, benign lympho-
epithelial cyst, venolymphatic mal-
format ion,  and nontuberculous 
mycobacterial adenitis. 

DISCUSSION
First branchial cleft anomalies are 

a special group of congenital head and 
neck malformations. These lesions are 
rare, accounting for  8% of all bran-
chial cleft anomalies.1  They are typi-
cally located in the anatomic Pochet’s 
triangle.2  The margins of Pochet’s tri-
angle are the external auditory canal 
superiorly, the mental region anteri-
orly, and the hyoid bone inferiorly.2

There are 6 pairs of branchial 
arches, which appear around the 4th 
week of gestation. These arch pairs 
are separated by 5 clefts externally and 
5 pouches internally.1 The branchial 
arches fuse and the clefts are obliter-
ated by the 7th week of development. 
The cavum conchae, the external audi-
tory canal (EAC) and the external layer 
of the tympanic membrane are the 
structures derived from the first bran-
chial cleft.3  First branchial cleft lesions 

result from incomplete fusion of the 
ventral portions of the first and second 
arches.3   First branchial cleft anomalies 
are associated with the parotid gland, as 
closure of the branchial clefts is concur-
rent with the emergence of the develop-
ing parotid gland and migration of the 
facial nerve, which originate from the 
second branchial arch.1  First branchial 
cleft malformation develops more often 
near the ear and parotid gland than the 
hyoid region.

Several classification systems have 
been proposed for first branchial cleft 
anomalies. The first system, proposed 
by Arnot in 1971, categorized anom-
alies into 2 types.4  Type 1 anomalies 
involve the parotid region and mani-
fest during early or middle adult life.4  

Type 2 anomalies occur during child-
hood and arise in the anterior cervical 
triangle with a communicating tract 
to the external auditory canal.4  Work 
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proposed the second classification sys-
tem in 1972. This is the most widely 
used classification system today. 
Work’s system uses a 2-part histo-
logic classification of these anoma-
lies.5 Work type 1 anomaly is a defect 
of ectodermal origin, arising from the 
duplication of the membranous EAC.5  

A Work type 2 anomaly is ectodermal 
and mesodermal in origin, arising from 
duplication of the membranous exter-
nal auditory canal, cartilaginous pinna, 
and rarely from the second branchial 
arch.5 The third classification system 
was proposed by Olsen et al. in 1980; 
that system classifies anomalies into 
cysts, sinuses or fistulas.6 

The most common presentation of 
patients with branchial cleft anoma-
lies is swelling in the cervical (35%), 
parotid (35%) or periauriclar (24%) 
regions. Anomalies frequently become 
infected. An inflammatory process in 
the region of Pochet’s triangle should 
immediately raise suspicion for this 

anomaly. Otorrhea is a common symp-
tom. This anomaly should be sus-
pected if recurrent or chronic otorrhea 
is present in the absence of chronic 
otitis. A sinus or fistula opening in the 
external auditory canal is present in 
only 44% of patients, and may be diffi-
cult to find even when present.2 

CONCLUSION
First branchial cleft malformations 

are often under recognized and mis-
taken for other inflammatory lesions in 
the periauricular and cervical region. 
Complete removal is needed to pre-
vent recurrence or secondary infection; 
therefore delay in recognition can lead 
to complications. This entity should be 
considered in all patients with chronic, 
unexplained otorrhea or recurrent 
parotid space abscess. 
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FIGURE 1. Axial image (A) from a CT examination of the neck with IV contrast shows a complex, rim-enhancing lesion in the right parotid 
region, just inferior to the right external auditory canal (white arrow). Coronal image (B) from a CT examination of the neck with IV contrast 
shows a complex, rim-enhancing lesion in the right parotid region, just inferior to the right external auditory canal (white arrow).

A B

Prepared by Dr. Thomas, Pediat-
ric Neuroradiology Fellow; Dr. 
Jorgensen, Body Imaging Fac-
ulty; and Dr. R. Towbin, Radiol-
ogist-in-Chief,  all  at Phoenix 
Children’s Hospital, Phoenix, 
AZ; and Dr. A. Towbin, Pediatric 
Radiology Faculty, Children’s Hos-
pital Medical Center, Cincinnati, 
OH.


