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Introduction

The second branchial cleft cyst was first described 
by Ascherson in 1832, who suggested that it resulted 
from the impaired obliteration of the branchial cleft 
or pouches.1 However, multiple theories about the 
origins of a branchial cyst have been reported, such 
as thymopharyngeal duct theory2 and parotid gland 
inclusion theory,3 along with degenerative cystic 
changes in cervical lymph nodes.4 However, the 
most widely accepted theory regarding the origins 
of congenital anomalies in the branchial apparatus 
is more likely derived from the congenital branchial 
remnant.5

During the fourth week of embryonic life, the 
branchial apparatus appears, consisting of six pairs 
of mesodermal arches, divided by endodermal-lined 
pouches (internally) and ectodermal-lined clefts 
(externally). By the seventh week of embryonic life, 

the buried clefts or the cervical sinuses normally 
disappear, giving a smooth contour of the neck. If 
a portion of a cleft fails to involute completely, the 
entrapped remnant will form an epithelium-lined 
cyst, called a branchial cyst.6 

Branchial cysts constitute 20-80% of the 
incidences of branchial anomalies in the neck 
(cyst, sinus or fistula). Approximately 90-95% 
of anomalies originate from the second branchial 
remnants.7 When the lesion is associated with a 
fistula, this results in an external opening at the 
anterior border of the sternocleidomastoid muscle 
(SCM), with an internal opening at the upper pole 
of the tonsillar fossa.

A typical clinical presentation of a branchial cyst 
is in the form of as a solitary, painless mass in the 
neck. It usually presents later in life or by early 
adulthood between the second to fourth decades 
of life. It may occur with a history of intermittent 
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separated from the surrounding structures without 
damaging the wall. After complete excision, the 
wound was closed in layers, while the excised 
specimens were subjected to histopathological 
examination. All surgeries were performed under 
general anaesthesia.

Patients’ medical records were analysed for 
demographic data (age, sex), clinical presentations, 
pre-operative evaluations, diagnoses, and surgical 
managements and outcomes. Statistical analysis 
was not necessary due to the descriptive nature of 
this study. Data analysis was performed using the 
SPSS program for Windows, version 20.0 (SPSS, 
Inc. Illinois, USA). Quantitative variables in the 
study were expressed as mean ± standard deviation. 

Results

Twenty-three patients were included: 12 (52.2%) 
female and 11 male (47.8%). The average age 
was 39 years (min. 15/max. 65). These 23 patients 
presented at our clinic with a cervical cystic mass: 
12 (52.2%) had a right cystic mass and 11 (47.8%) 
had a left cystic mass. The non-familiar background 
of branchial anomalies or any association with 
congenital anomalies was reported. All 23 (100%) 
patients presented with a cystic mass on the anterior 
border of the upper part of the SCM. Only four 
(17.3%) patients experienced a painful sensation 
due to palpation in the clinic. One patients (4.3%) 
had recurrent episodes of pain and an increase 
in the size of the cyst during the period of upper 
respiratory tract infection (Table 1).

FNA and cytological examinations were 
performed on 16 (69.6%) patients to assess whether 
an epithelial structure was present in the cyst. All 

swelling and tenderness of the lesion when the 
patient has an associated infection, such as a sore 
throat, upper respiratory tract infection or dental 
infection.8,9 In terms of sex, males and females are 
equally affected.10 Clinically, the branchial cyst 
presents as a smooth, non-tender, fluctuant swelling, 
which occurs at the upper part of the neck, along 
the anterior border of the SCM and posterior to the 
angle of the mandible. In some cases, discharge 
may be seen, when the lesion is associated with a 
sinus tract. Imaging studies are useful in suggesting 
the diagnosis and guiding the surgical approach. 

However, in the neck, we can find other kinds 
of cystic lesions; due to the variety of lesions, 
the purpose of this paper is to review the cases of 
the second branchial cleft cyst, as well as other 
cervical cyst lesions in the neck, which have been 
misdiagnosed as branchial cysts and treated in a 
tertiary university hospital.  

Materials and methods

A retrospective analysis was performed following 
the approval of the ethics committee of our centre. 
Patients diagnosed with a branchial cleft cyst and 
treated at our centre between January 2010 and 
January 2015 were included. The identification of 
cases was conducted by a review of the database of 
the service using the International Classification of 
Diseases (ICD-9-10).

The surgical technique used, which consisted 
of a horizontal skin incision over the cyst and the 
elevation of the subplatysmal layer, followed by 
the retraction of the SCM away from the field, was 
performed, taking care not to injure the greater 
auricular nerve. After this, the cyst was carefully 

Variable No. %
Patients Female: 12

Male: 11
52.2
47.8

Age 39 years (min. 15/max. 65)
Side Right: 12

Left: 11
52.2
47.8

FNAC 16/23 69.6
CT scan 23/23 100

Mean hospital stay 2 x days (min. 2/max. 4)
Complications 1 x transient hypoglossal palsy

1 x surgical site infection
4.3
4.3

Table 1
Demographic and clinical data
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tissue. The word ‘fistula’ is used to describe the 
anomaly when both external and internal openings 
are present.

Cystic tumours of the neck are usually 
inflammatory masses, which can take the form 
of lymph nodes with centric necrosis, benign and 
malignant tumours, or metastases. In our group of 
patients, two were diagnosed with malignant cystic 
metastasis, one with oropharyngeal carcinoma 
and another one with a papillary thyroid tumour. 
For clinicians and pathologies, this is how lateral 
cysts containing malignant epithelium represent 
a diagnostic and therapeutic challenge. About 
80% of lateral neck cystic masses seen in patients 
over a 40-year period were malignant, with 
metastatic deposits from primaries in these sites 
having a particular tendency to undergo cystic 
transformation; the most frequent cause is cystic 
lymph node metastasis, which is usually caused by 
occult primary oropharyngeal carcinoma. More-
over, papillary thyroid tumour metastasis can also 
present as a cystic lesion (Table 3).11  

Branchiogenic carcinomas represent another 
entity commonly related to branchial cleft 
anomalies. First described by Von Volkmann in 
1882,12 they continue to be extremely rare forms of 
malignant neck tumours, which usually appear as 
mass lesions with a prominent cystic component that 
is often confused with metastases of an unknown 
primary. According to published data, they are more 
common in men than in women, and usually present 
in the fifth to sixth decades with symptoms lasting 
from two weeks to several decades.13 Due to their 
rarity, the optimal approach to treat branchiogenic 
carcinomas is not clear. The majority of surgeons 
would mostly agree that an excision involving 
a neck dissection, tonsillectomy, and extensive 
biopsies of Waldeyer’s ring are required. However, 

samples from the cytological examinations showed 
the presence of epithelial cells with subepithelial 
lymphoid aggregations. Computed tomography 
(CT) scans were carried out on all patients (100%) 
and a cystic lesion was evidenced in every case. 

All patients underwent complete surgical 
excision. However, only 20 (87%) patients were 
correctly diagnosed on presentation and after 
excision of a branchial cyst. The remaining three 
patients were diagnosed after surgery: one with a 
Warthin tumour, another with cystic metastasis of 
oropharyngeal carcinoma in the right tonsil, and 
the third with papillary thyroid tumour metastasis; 
all three underwent FNAC and a CT scan, which 
suggested a branchial cyst. Both patients with an 
oncological diagnosis were treated with surgery 
and then received chemo/radiotherapy; at the time 
of writing, they continue to live without any sign of 
recurrence (Table 2). 

In the group of 20 patients treated for branchial 
cysts, no recurrence was reported during the follow-
up period lasting 11 months on average (min. six/
max: 18). The mean hospital stay was two days 
(min. two/max. four days) post-operatively. Post-
operative complications were noted in two (8.6%) 
patients, one of whom had a post-surgical infection, 
while the other had transient hypoglossal palsy, 
from which they recovered after three months.

Discussion

The most common branchial anomalies arise from 
the second branchial cleft. If no communication with 
the pharyngeal mucosa or neck skin is present, the 
trapped arch remnants form a cyst. Moreover, sinus 
anomalies are those that have a communication with 
the external skin or pharyngeal mucosa, ending as 
a blind tubule or saccule within the mesenchymal 

Type of lesion No.

Branchial cyst 20

Oropharyngeal carcinoma metastasis 1

Papillary thyroid tumour metastasis 1

Warthin tumour 1

Table 2
Type of cystic lesion

Differential diagnosis
Benign or malignant tumour
Cystic metastasis
Thyroglossal duct cyst
Dermoid cyst
Ranula
Inflammatory adenopathy

Table 3
Differential diagnosis.
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ultrasonography, CT scanning and magnetic 
resonance imaging (MRI), while ultrasound 
scanning is able to delineate the cystic nature of 
the lesion and help in ultrasound-guided FNA 
procedures. CT scanning and MRI are useful in 
demonstrating the cystic nature and anatomical 
relation/extension of the lesion, providing diag-
nostic accuracy and anatomic definition, as well 
as helping to plan the surgical approach for these 
patients.7

Regarding treatment, a complete surgical exci-
sion of this anomaly, after improper surgical 
procedures (incision and drainage), will result in a 
high recurrence rate of around 20%, while complete 
excision without any previous surgery will result in a 
low recurrence rate.22 Post-operative complications 
that are most commonly described in the literature 
include facial nerve injury, fistula formation, injury 
to the internal jugular vein, local infection, seromas 
or haematomas, and scar formation.17,23 In our group, 
two (8.6%) patients experienced post-operative 
complications: one had an infection and the other 
had transient hypoglossal paralysis, although they 
recovered after three months. Hypoglossal palsy 
is a really rare complication; Gatot et al. reported 
on two patients with an infected second branchial 
arch cleft cyst and secondary hypoglossal palsy.24 
Sclerotherapy agents, such as OK-432, bleomycin 
or an alcoholic solution of zein, are generally used 

exposing Waldeyer’s ring to adjuvant radiotherapy 
has not been well studied because of the paucity of 
cases, but it is an option that has been used.14 

Another patient was diagnosed with an ectopic 
Warthin tumour in the neck. This is the second 
most common salivary gland tumour. It is a benign, 
slow-growing tumour, which is found almost 
exclusively in the parotid gland or in the periparotid 
lymph nodes.15 However, It can also arise in ectopic 
salivary tissue within the cervical lymph nodes; 
therefore, it should be considered in the differential 
diagnosis of cystic lesions of the neck.16 

Other types of epithelial cystic lesion that can 
be found in the neck are: thyroglossal cysts and 
dermoid cysts, which are usually located in the 
midline of the neck, ranulas, which commonly 
affect the floor of the mouth, and other lesions of 
branchial origin (I, III and IV arcs).17 Moreover, 
infectious lesions, such as those resulting from 
tuberculosis, can be clinically similar. 

Recommended for assisting in the pre-operative 
diagnosis of a cystic lesion in the neck, FNAC can 
help us to exclude the presence of a metastatic or 
inflammatory adenopathy, which would indicate an 
ill-advised surgical intervention at a later stage.17,18 
Cytological criteria are summarized in Table 4, 
while the presence of all these cells indicated an 
epithelial cyst (thyroglossal, dermoid, ranula or 
branchial).19 However, FNA has a poor sensitivity in 
terms of malignancy detection when used in cases 
of cervical cystic lesions. A study performed by 
Sheahan et al. reveals an FNA sensitivity of 73% in 
the diagnosis of cystic cervical metastasis and 60% 
in the diagnosis of cystic metastasis masquerading 
as branchial cleft cysts.20 Furthermore, there is 
evidence that image cytometric DNA analysis adds 
valuable information to conventional cytological 
examinations, since aneuploidy is highly indicative 
of malignancy.21

Imaging studies are recommended by some 
authors. The diagnosis of branchial arch ano-
malies has improved with the introduction of 

Diagnosing branchial cysts
Presence of nuclear keratinizing cells 
Squamous epithelial cells of variable maturity
Lymphoid aggregation in the subepithelial lymphoid tissue 
structure

Table 4
Cytological criteria of branchial cleft cyst.

Figure 1
CT scan: right branchial cyst in a female patient
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to treat lymphatic malformation, as well as to treat 
this particular lesion. This strategy shows a 48% 
overall success. However, there is a lack of any 
standardized proof for sclerotherapy reported in the 
literature on a global scale.25 

Conclusion

A cystic (a painful lesion on the lateral neck) at 
the anterior border of the SCM can be a branchial 
anomaly. Pre-operative diagnostics including 
FNAC and radiological imaging can be helpful 
when making differential diagnoses. Complete 
surgical excisions of the branchial cyst are the 
gold standard of treatment, which can help us to 
establish a definitive diagnosis and exclude the rare 
occurrence of branchiogenic carcinoma. 
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