
RADIOLOGICAL CASE

CASE SUMMARY
An adult presented with swelling in 

the right periauricular region and recur-
rent episodes of suppuration previously 
treated with incision and drainage. They 
reported a single episode of purulent 
discharge from the right external audi-
tory canal (EAC). Physical examination 
showed a painful and hard cervical mass 
at the inferior pole of the right parotid re-
gion, posterior to the angle of mandible. 
Otoscopy was bilaterally normal.

IMAGING FINDINGS
Ultrasound of the neck revealed a 

right, hypoechoic, homogeneous lesion 
of 22 × 8 ×7 mm behind the ramus of 
the mandible and anterior to the mastoid 
insertion of the sternocleidomastoid 
muscle. Contrast-enhanced, T2 magnetic 
resonance imaging (MRI) sequences 
of the face and neck demonstrated a 
hyperintense lesion of 13 × 10 × 21 
mm between the right mastoid process 
and the posterior surface of the parotid 
gland, continuing with a 17 mm fistulous 
tract at its superior margin and running 
posteriorly to the posterior aspect of 
the cartilaginous EAC. T1 sequences 
with gadolinium (Figures 1,2) revealed 
peripheral enhancement of the lesion.

DIAGNOSIS
First branchial cleft sinus, with an 

EAC opening, a fistulous tract and a 
cystic periparotid component. The 
differential diagnosis includes first 
branchial cyst, lymphoepithelial cyst 
or, more rarely, localized obstructive 
mucocele or sialocele. 

DISCUSSION
The branchial arches develop 

between the fourth and seventh 
week of gestation. During embry-
ological development incomplete 
obliteration of the branchial appa-
ratus may result in persistence of a 
cyst, sinus, or fistula, depending on 
involvement of the ectodermal cleft, 
mesodermal endodermal pouches, 
or both. A sinus is a blind-ending 
tract that may connect either with 
the skin (branchial cleft sinus) or 
with the pharynx (branchial pouch 
sinus). A fistula is a communication 
between two epithelialized surfac-
es, connecting persistent branchial 
cleft and pouch. In the absence of 
communication with either mucosa 
or cutaneous surface, the embryonic 
remnants form a cyst.1

First branchial cleft anomalies may 
persist anywhere in the first branchial 
arch, from the EAC at the level of the 
bony-cartilaginous junction to the sub-
mandibular triangle. The extracranial, 

intraparotid portion of the tract may 
course laterally or medially to the facial 
nerve.2 These  account for fewer than 
10% of all branchial cleft anomalies2 
and for 1-4% of head and neck masses 
in children.1 Misdiagnosis is frequent, 
as the average delay between initial 
presentation and adequate treatment 
is 3.5 years.2 

Depending on their clinical and 
histological features, first branchial 
cleft anomalies may be divided into 
two groups: type I anomalies, which 
are purely ectodermal in origin and 
represent duplication of the EAC, 
presenting as cystic lesions adjacent 
to the canal itself. Type II anomalies 
may present earlier in life as a cyst, 
sinus, or fistula of ectodermal or me-
sodermal origin and are located near 
the angle of the mandible.2,3 

The clinical presentation of first 
arch anomalies depends on their 
type and location. Type I anomalies 
may present with purulent discharge 
from the EAC, or as a tumor-like 
mass at the mastoid level or in the 
posterior parotid region. Type II 
anomalies may present with an 
inflammatory mass in the parotid 
region or with a pit-type depression 
near the angle of the mandible, with 
possible purulent discharge during 
infection and related subman-
dibular adenitis.2

On imaging, first branchial sinuses 
are related to the parotid gland and/
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or the lower margin of the pinna. The 
diagnosis is established if a tract directed 
toward the external auditory canal can be 
identified.4 First branchial cleft anomalies 
usually present on CT as cystic masses 
with mucoid attenuation content located 
superficially, within, or deep to the parot-
id salivary gland. 

Cyst wall thickness and enhancement 
vary with degree of inflammation.1 Lesions 
frequently appear iso- or hyperintense on 
T1 images depending on their protein-
aceous content; T2 images usually show 
hyperintensity1 Coronal T2 and postcontrast 
T1, fat-suppressed MRI may best demon-
strate the tract. The cyst wall can be clearly 
identified on contrast-enhanced MRI.4 

Resection is the standard therapy for 
first branchial cleft anomalies, as they 

usually become infected and do not 
regress spontaneously.1 Frequent 
infections can lead to formation of 
variable tracts with different rela-
tionships to the facial nerve. There-
fore, surgical approaches differ and 
careful preoperative planning and 
protection of the facial nerve during 
resection are essential3.

CONCLUSION
First branchial cleft anomalies 

derive from the incomplete obliter-
ation of branchial pouches during 
embryonic development. MRI plays a 
crucial role in diagnosis and differen-
tiation of this entity from other cystic 
lesions of the parotid gland Surgical 

excision is the standard treatment, 
with careful surgical planning 
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Figure 2. Sagittal MRI. Both T2 sequences (A, white arrow) and gadolinium-enhanced T1 sequences (B, black arrow) demonstrate the fistulous tract 
ending at the posterior aspect of the EAC. 

Figure 1. Coronal MRI. (A) T2 sequence shows a round, hyperintense lesion between the right mastoid process and posterior border of the parotid 
gland (white arrow), continuing with a fistulous tract ending at the posterior aspect of the external auditory canal (black asterisk). (B) Gadolinium-
enhanced T1 sequence with fat suppression shows peripheral contrast enhancement (black arrow).
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