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Abstract
Aim: The term “branchial cleft cyst” refers to the lesions that can be considered synonymous 
with cervical lymphoepithelial cysts. Although relatively rare, they constitute the second 
major cause of head and neck pathologies in childhood. This study aimed to report the 
clinical presentations, diagnosis, and management of pediatric patients with the pathologi-
cal diagnosis of branchial cleft cyst. Material and methods: This study was a retrospective 
analysis of the records of 33 patients with the diagnosis of branchial cyst, in two different uni-
versity hospitals, in two different populations. Results: Thirty-three cases of branchial cleft 
cysts were seen in 33 patients: 17 females and 16 males. The majority (16 patients) were 2nd 
branchial cleft cysts. Accurate diagnosis of branchial cleft malformation was made via imag-
ing in 20 of the 21 (95%) patients that underwent preoperative surgical ultrasonographic 
imaging. Conclusion: Branchial cleft cysts are frequently incorrectly diagnosed and ignored 
in the differential diagnosis. Thus, the diagnosis is often delayed, resulting in the mismanage-
ment of affected patients. A branchial cyst should be suspected in any patient with a swelling 
in the lateral aspect of the neck, regardless of whether the swelling is solid or cystic, painful 
or painless. The use of ultrasonography can dramatically help clinicians with distinguishing 
branchial cleft cysts from other similar lesions of the head and neck.
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Introduction

The term “branchial cleft cyst” (BCC) refers to lesions 
which can be considered synonymous with cervical lym-
phoepithelial cysts. Although relatively rare, they are the 
second major cause of head and neck pathologies in child-
hood. They were reported in the literature as far back as 
1930(1), though the first analytic paper was published in 
1972(2). Of the congenital masses related to embryonic rem-
nants, approximately 70% are thyroglossal duct sinuses and 
cysts, 25% are branchial cysts and sinuses, and 5% are cys-
tic hydromas(3–4). Branchial cleft cysts are located unilater-
ally in the side of the neck and are considered to originate 
from either incomplete fusion of a branchial cleft resulting 
in the creation and formation of a cyst (75% of cases) or 

a residual cavity (the remaining 25%). Branchial cleft cysts 
form during the development of the embryo when tissues 
in the neck (branchial cleft) fail to develop normally(5–8). 
The birth defect may appear as open spaces, called cleft 
sinuses, which may develop on one or both sides of the 
neck. A branchial cleft cyst may form from fluid drained 
from a sinus. The cyst or sinus can become infected, and 
there is also a possibility of recurrent inflammations of the 
lesion(9–11). The principles of patient management include 
early diagnosis, monitoring of the infection status, and 
complete excision without facial nerve injury(12–13). 

This study aimed to report the clinical presentations, diag-
nosis, and management of pediatric patients with the path-
ological diagnosis of branchial cleft cyst.
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Materials and methods

A total of 33 children (16 male, 17 female) aged between 6 and 
14 years, who underwent surgery for 33 branchial anomalies 
during the review period from 2017 to 2021, were studied 
retrospectively. The images were obtained from the Aristotle 
University of Thessaloniki School of Dentistry and the AHEPA 
University Hospital and Ankara University Dental Hospital.

The patients’ records were extracted from retrospective 
digital patients’ clinical records. The patients’ presenting 
history and physical findings, as well as their preoperative 
imaging data, were examined. Histology results were also 
reviewed to ensure that the diagnosis was correct and cor-
responded to the medical findings in each case.

The images were selected based on the final diagnosis and 
the imaging features of all the lesions were described. The 
images were studied only based on the features that were 
present upon ultrasonographic examination and not the 
findings obtained by other imaging techniques.

The age and sex of the patients were recorded, and two observ-
ers marked down the ultrasonographic features. The level of 
branchial cleft anomaly was identified in all cases. The first 
cleft anomalies were easily differentiated and distinguished 
from other anomalies, since they typically occur around the 
ear area. In contrast to the first arch clefts, second, third, and 
fourth branchial anomalies tend to occur lower in the neck. 
While these branchial anomalies are typically distinguished 
by their course as well as their openings (the internal opening 
in the pharynx and the external opening in the neck), these 
features may not always be present. In cases where the col-
lated data was inconclusive, they were reflected as such.

Results

Table 1 shows the type, female/male ratio, and Doppler 
ultrasound features. The B-mode ultrasound showed all 
cases as hypoechoic, however, Doppler scans showed 
“increased internal or peripheral vasculature related to 
lesion” in a limited number cases (three cases and one 
inconclusive). Regarding their distribution by sex, 48% of 
the cases were male whereas 52% of cases were female. 
The female to male ratio was 1:0.92.

Of the total of 33 branchial anomalies, nine (27%) were 
first branchial anomalies, 16 (48%) were second branchial 

anomalies, three (9%) were third branchial anomalies, and 
two (6%) were fourth branchial anomalies. In the cases 
of the third and fourth branchial arch cysts, three cases 
were inconclusive as to their origin (3rd or 4th arch). All 
the patients whose origin was undetermined presented 
with infections of the branchial anomalies (cystic mass or 
abscess) (Fig. 1, Fig. 2, Fig. 3). 

All the patients with first branchial cleft anomalies pre-
sented with swelling in the postauricular region. None of 
them had an external sinus opening, while half of them 
presented with either persistent or recurrent infections of 
the postauricular area and even abscesses, which prompted 
the consideration of first branchial cleft cysts.

Ultrasonographic imaging assessment was obtained for 
21 of the 33 branchial cleft anomalies that were surgically 
treated, while the rest of the patients underwent surgical 
treatment based on their clinical presentations or other 
imaging modalities such as CT or MRI.

Accurate diagnosis of branchial cleft malformations was 
made via imaging in 20 of the 21 (95%) cases that under-
went preoperative ultrasonographic imaging. In the one 
case that ultrasonography could not provide a definite 

Tab. 1. �1st cleft cyst: in the inferior pole of the parotid gland one can observe a cystic-like lesion of multilobular borders, septa that are of 
low vascularity on color Doppler, and thick content, attached to the lateral borders

Type Total number Male to female ratio Density Doppler ultrasound (internal or peripheral 
vasculature increase/no flow)

1st cleft 9 5/4 All hypoechoic 2/7

2nd cleft 16 7/9 Hypoechoic/hyperechoic  
(1 case)/mixed (1 case) 1 (1 inconclusive)/14

3rd cleft 3 2/1 All hypoechoic 0/3
4th cleft 2 1/1 All hypoechoic 0/2

Inconclusive 3 1/2 All hypoechoic 0/3

Cleft cyst Differential diagnosis

1st

Abscesses 
Lymphatic malformations e.g. necrotic lymph nodes 

Parotid mucocele 
Benign lymphoepithelial cyst 

Warthin tumor

2nd

Lymphatic malformations 
Nodal metastasis 

Lymphadenopathy 
Abscess 

Schwannoma

3rd

Lymphatic malformations 
Abscess 

Infrahyoid thyroglossal duct cyst 
Nodal metastasis 

Laryngocele 
Thyroid ectopic nodules

4th

Necrotic lymph nodes 
Abscess 

Cystic schwannoma 
Thyroid colloid cyst 

Thymic cyst 
Lymphatic malformations

Tab. 2. �Table showing the differential diagnosis according to BCC types
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pathologies in the region, such as odontogenic infection, 
parotid swelling, tuberculous lymphadenitis, lipoma, cys-
tic hygroma, carotid body tumors, thyroglossal duct cysts, 
suppurative lymphadenitis, branchial fistulas or sinus, 
dermoid cysts, neurofibroma, hemangioma, lymphangi-
oma, teratoma, ectopic salivary tissue, pharyngeal diver-
ticulum, laryngocele and plunging ranula(14–15). Practically 
all pathologies that present with similar symptoms in the 
region should be included in the diagnosis(2–4). Clinicians 

result, the images were of very poor quality, and it was 
not easy for the observers to view and re-examine them for 
this study.

Discussion

In most cases, BCC is identified clinically. The clinical 
differential diagnosis of BCC includes a large number of 

Fig. 1. �1st cleft cyst: in the inferior pole of the parotid gland one can observe a cystic-like lesion of multilobular borders, septa that are of 
low vascularity on color Doppler, and thick content, attached to the lateral borders

Fig. 2. �2nd cleft cyst: located in the submandibular region with thick mucous content of high echogenicity and without increased vascular-
ity on color Doppler

Fig. 3. �2nd cleft cyst: typical location of the lesion with anterior displacement of the submandibular gland, posterior displacement of the 
parotid gland, and inner pressure on the large vessels of the area. The presence of a small stem connecting the lesion to the carotid 
space is pathognomonic of the lesion
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must consider malignancies involving the lymph nodes, 
either primarily or secondarily, especially in elderly 
patients. Table 2 shows the differential diagnosis accord-
ing to BCC types.

Besides the clinical symptoms and the appearance of the 
patients, various theories have been suggested in the lit-
erature regarding the origin of the BCC. These include 
incomplete obliteration of branchial mucosa, persistence 
of vestiges of the precervical sinus, thymopharyngeal duc-
tal origin, and cystic lymph node origin. Many investiga-
tors have noted a link between the pharyngeal arches and 
branchial cysts(2). The diagnosis of BCC is made initially 
by taking the patient’s medical history and considering the 
clinical manifestations of the symptoms.

Pre-operative diagnostic procedures include CT, MRI, sonog-
raphy, and fine-needle aspiration. In most cases, CT not only 
confirms the cystic nature of BCC but also determines the 
extent and anatomical relationship with adjacent structures.

MRI and CT scans are preferred in the evaluation of bran-
chial cleft cysts, though with the advancements in ultra-
sonographic imaging and more recent features, the ultra-
sound should be considered as the initial examination 
of the lesions as a readily accessible and radiation-free 
technique. 

The choice of the imaging technique also depends on 
regional preferences.

MRI is preferred over CT for first branchial cleft cysts and 
for parapharyngeal masses that may be second branchial 
cleft cysts. As a technique, it makes it easy to confirm with 
a high degree reliability the nature of the mass, and more 
precisely it defines the extent of the lesion and its relation-
ship to the surrounding structures. Limitations of CT and 
MRI are that both are unable to distinguish a branchial 
cleft cyst from lymphangioma in children or metastatic 
squamous cell carcinoma from cervical nodes in adults.

Ultrasonography, despite being a commonly used imaging 
modality, adequately helps to evaluate the extent and depth 
of neck lesions, though it is not always as clear as the other 
imaging techniques. It is useful as a method where radia-
tion exposure is to be avoided in patients, and in body loca-
tions where CT and MRI are not available. 

More recently, Reynolds and Wolinski described uniform 
low- to medium-level echogenicity in cysts due to the pres-
ence of cholesterol crystals and cellular material. This fea-
ture was present in most of the cases analyzed and included 
in this study.

First branchial cleft cysts are less common and are ana-
tomically related to the parotid gland. They present clini-
cally just in front (of) or below the ear at the angle of the 
jawline(5,7,8). The external sinus tract opening can be above 
the jawline (type I) or below the jawline in the upper neck 
above the level of the hyoid bone (type II). If there is an 
internal opening, it will be in the ear canal. 

In the majority of first branchial arch cysts, cystic appear-
ance and presentation are rarer when compared to fistulas 
and simple cavities.

Embryologically, the first branchial apparatus completes 
its development into the maxilla, mandible, external audi-
tory canal, Eustachian tube, and portions of the middle ear 
structures by the sixth and seventh weeks of embryonic life. 
As the parotid gland and facial nerve develop later, a vesti-
gial first branchial anomaly is located around them(8,16–18). 
Thus, the first branchial cleft cyst can originate anywhere 
along the nasopharynx, middle ear, or external auditory 
canal, and it can extend down to the angle of the mandible. 
This specifies the location for the first branchial cleft cyst 
and facilitates the diagnosis.

Second branchial arch cysts are the most frequently occur-
ring, as the fissure/cleft from which they develop (pharyn-
geal cleft) is the largest and the one that persists longer 
during embryonic development(2,5,19).

They are believed to be the most common type of bran-
chial anomaly reported in the literature, accounting for 30 
to 95% of all branchial apparatus anomalies. However, on 
reviewing the published literature that focused specifically 
on pediatric patients, we found that this frequently reported 
distribution may not in fact be accurately reflected in pedi-
atric populations.

The second branchial apparatus forms the facial muscles, 
styloid process, and portions of the middle ear structure; the 
developmental process is complete by the sixth or seventh 
week of gestation. What is characteristic in embryology is 
that the second branchial cleft cyst, which is formed above 
the third arch, must pass between the internal and external 
carotid arteries. Then, the second branchial cleft cyst progres-
sively moves upward and medially between the anterior mar-
gin of the sternocleidomastoid muscle and the tonsillar fossa. 
The location is the most frequent of all clefts in the area.

Bailey has classified second branchial cleft cysts (BCCs) into four types:(1)

• Type-I occurs anterior to the sternocleidomastoid muscle 
just deep to the platysma muscle; 

• Type-II is the commonest type and occurs deep to the 
sternocleidomastoid and lateral to the carotid space;

• Type-III extends medially between the bifurcation of 
internal and external carotid arteries to the lateral pha-
ryngeal wall; and

• Type-IV occurs in the pharyngeal mucosal space medial 
to the carotid sheath. 

A second branchial arch cyst can occur anywhere in the 
lateral aspect of the neck but cysts of this type are most 
commonly seen at the floor of the mouth in the antero-
medial border of the sternocleidomastoid muscle and the 
posterior margin of the submandibular gland(2–5)

On ultrasonographic examination, the lesion is usually 
located exteriorly and laterally to the internal jugular vein 
and caudally to the posterior belly of the digastric muscle. 
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It can be seen as a clear, round border lesion with liquid 
content and in most cases completely anechoic, with a thin 
well-defined wall around them. 

Malformations of the third, and fourth branchial clefts 
are considerably less common, and they typically pres-
ent clinically with recurrent and chronic neck inflam-
mations(20–21). They are both related to the pyriform sinus 
with those of the third cleft being above the superior 
laryngeal nerve and those of the fourth being below the 
nerve. 

Fourth branchial cleft anomalies are generally sinus 
tracts or fistulae, and arise from the pyriform sinus, 
pierce the thyrohyoid membrane, and descend along 
the tracheoesophageal groove(21–23). Most third branchial 
anomalies originate in the posterior compartment behind 
the sternocleidomastoid muscle. They may develop adja-
cent to or within the larynx. Upon imaging of the lesion, 
the diagnosis can be readily made, and no misdiagnosis 
to other similar symptoms and clinical pathologies is to 
be expected(23). Radiographic imaging with the use of 
ultrasonography is clear and definitive of the diagnosis 
in BCCs. However, physicians should be aware of the 
condition and always include it in their diagnosis, when 
relevant.

Conclusions

The etiology of BCC is has not been fully elucidated, 
through the majority of authors and opinions suggest that 
they originate from the branchial apparatus or the lym-
phoid tissues. The precise embryological origin can be pre-
dicted in most cases. However, because of similar clinical 
appearance the differential diagnosis from other lesions of 
the region should be carefully done, with ultrasound imag-
ing recommended as a diagnostic modality.
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