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Introduction

The aetiology of branchial cleft cysts is thought to be 
due to failure of involution of the second branchial 
cleft during the sixth week of embryogenesis.1 
However, cystic metaplasia developing within a 
lymph node has also been proposed.2 

Most branchial cysts present as asymptomatic 
lateral neck swellings, but Fleming reports that 
a third can become infected and present with a 
rapidly expanding neck mass.3 The investigation 
and management of these patients is variable in the 
literature. Whilst earlier papers described clinical 
diagnosis as sufficient before proceeding with 
surgery, most papers now recommend fine-needle 
aspiration cytology (FNAC) and imaging in the 
form of Magnetic Resonance Imaging (MRI) or 
computed tomography (CT).4-6

The importance of the accuracy of pre-operative 
diagnosis is paramount because of the possibility 
of cystic metastasis from occult carcinoma, 
particularly in the over 40 age group.7 In patients 
aged under 40, the majority of lateral neck swellings 
are branchial cysts and can be managed by simple 

excision.8 However Granstrom et al suggest that up 
to 80% of so-called branchial cysts in the over 40 
age group are in fact malignant.9 

A possible aetiology is that cystic lymph node 
metastasis originate from an occult primary in the 
oropharynx or thyroid and has a possible second 
branchial arch relationship, which allows the 
tumour to rapidly metastasise from the tonsil or 
thyroid to a dormant branchial remnant.10 

The aim of this study was to present our 
experience of the investigation and management 
of lateral cystic neck swellings, and to develop a 
possible algorithm for the management of this 
clinical entity.

Materials and methods

This study was approved by the Barts Health Audit 
and Clinical Governance department. The medical 
records of all patients who underwent surgery 
for ‘branchial cyst excision’ during the period 
January 2008 – July 2015 were reviewed. Patient 
demographics, size of cyst, pre-operative imaging, 
presence of lymph nodes, cytology, type of surgery, 
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metastatic SCC to a lymph node, and 2/67 patients 
(3%) had histology demonstrating lymph node 
metastases from papillary thyroid cancer. None of 
the patients were discussed at the Head & Neck 
MDT pre-operatively. This was normal practice for 
our department when imaging and FNAC were not 
suspicious for malignancy and there were no other 
concerning clinical features.

Pre-operative FNA had a positive predictive 
value of 90% (95% CI 0.82-0.95). Age >40 years 
(5/19 vs 2/48, p = 0.02) and presence of lymph 
nodes on imaging (4/13 vs 3/54, p = 0.02) suggested 
a higher risk of carcinoma. There was no significant 
difference in terms of risk of malignancy between 
the two groups in terms of size of cyst on imaging 
(>4cm vs <4cm, 3/28 vs 4/39, p = 1.00), gender 
(male vs female, 5/32 vs 2/35, p = 0.25) or laterality 
(right vs left, 3/37 vs 4/30, p = 0.69).

Discussion

Branchial cysts typically present as a painless lateral 
neck swelling, although they can become infected, 
and may rapidly enlarge. A series by Fleming et al. 
demonstrated this was the method of presentation 
in 35% of cases.3

The laterality, sex and age distribution of our 
patients are similar to previous case series.5,12 There 
was an even mix of left and right branchial cysts, 
as well as male and female patients, however some 
studies have suggested branchial cysts to be more 
common in females.5 The age distribution ranged 
from 15 years up to 58 years of age. 

The challenge of correctly identifying lateral cystic 
neck lumps has been well documented previously.8 
The most common cause for a lateral cystic neck 
swelling is a ‘branchial cyst’, but accurate pre-
operative diagnosis is vital as metastatic squamous 
cell carcinoma (SCC), commonly from the tonsil 
or base of tongue, and metastatic papillary thyroid 
carcinoma can present in a similar fashion.13-15 This 
has implications as excision of a metastatic neck 
lymph node is contraindicated due to risk of tumour 
seeding.16,17

The theories behind the pathogenesis of cysts in 
nodal metastases includes degeneration of keratin 
and cellular debris in a cancerous lymph node, or a 
true cyst lined by neoplastic epithelium in the centre 
of a lymph node.18,19 There is controversy over the 
existence of carcinoma within a branchial cyst, and 
most papers suggest that if it is an entity it is very 

histology, complications, follow up, and whether 
the case was discussed at the Head & Neck Multi-
Disciplinary Team meeting prior to surgery, were 
all obtained from the medical records. 

Statistical analysis and comparisons were carried 
out using Fisher’s exact test and paired students t 
test, and significance was set at p <0.05 (GraphPad 
Software, USA).11

Results and analysis

During the study period, 67 patients (35 female and 
32 male) were diagnosed with branchial cysts pre-
operatively and underwent surgical excision. The 
median age was 38.4 years (range 15–58 years). 
Thirty seven patients (55%) had right sided cysts 
and 30 patients (45%) had left sided cysts.

All patients (67/67) underwent FNAC pre-
operatively, 35 out of 67 patients (52%) underwent 
MRI and 25 out of 67 patients (38%) underwent 
CT scanning pre-operatively. A total of 60 out of 
67 patients (90%) had a cytological diagnosis of 
branchial cyst, whilst 7 out of 67 patients (10%) 
had cytology that was equivocal, but suspicious of 
a branchial cyst with no evidence of malignancy. 
The mean size of the cyst on imaging was 38mm 
(SD +/- 1.9mm). In 13 cases (20%) there was 
concurrent presence of lymph nodes on imaging. 

In those cases of lymph nodes associated with 
the cysts, malignant cysts were more common in 
lymph nodes associated with intranodal necrosis 
and calcification than those lymph nodes not 
associated with intranodal necrosis and calcification 
(6/7 vs 1/6, p = 0.03). Also, malignant cysts were 
more common in lymph nodes associated with loss 
of hilar architecture than those lymph nodes not 
associated with loss of hilar architecture (5/5 vs 
2/8, p = 0.02).  

All patients (n=67) underwent surgical excision 
of the branchial cyst. Nineteen patients out of the 
67 (28%) were over the age of 40 years at the time 
of surgery. Of these 19 patients, 12 patients (63%) 
also underwent concurrent panendoscopy. 

Post-operative complications included 3/67 
patients (4%) with numbness around the scar, 2/67 
patients (3%) with post-operative wound infection, 
and 1/67 patients (1%) with temporary shoulder 
dysfunction (which resolved within 3 months).    

Postoperative histological analysis demonstrated 
60/67 patients (90%) had histological evidence 
of branchial cysts, 5/67 patients (7%) had cystic 
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of lymph nodes on imaging than those patients with 
benign histopathology (p=0.02). This is interesting 
as one might expect lymph nodes to also be present 
commonly in patients who have branchial cysts that 
have been repeatedly infected and this is described 
in other papers.6 The small number of patients within 
our group who had lymph nodes on imaging, both 
within the benign and malignant histology groups, 
renders it difficult to make confident conclusions 
regarding the implications of the presence of lymph 
nodes on imaging. However, we would recommend 
that the presence of lymph nodes should alert the 
surgeon to an increased risk of malignancy and 
therefore should prompt discussion in a Head and 
Neck MDT setting.

Our series suggested that there is a low incidence 
of complications in those patients who underwent 
surgery. We only had two cases of a post-operative 
wound infection (which settled with oral antibiotics) 
and three cases of post-operative paraesthesia. 
There were no cases of permanent damage to the 
marginal mandibular and spinal accessory nerves. 
This is comparable to other published literature and 
supports the idea that this is relatively safe surgery 
with minimal morbidity.6

In our case series, in common with the literature, 
we found that there was a higher prevalence of 
lymph node metastases in those aged >40 years than 
those patients <40 years (p=0.02), suggesting that 
those patients aged over 40 years should be treated 
as high risk for cystic metastatic SCC. Interestingly, 
there was a case of metastatic papillary thyroid 
carcinoma in a 36-year old patient. However, 
with the increase in oropharyngeal SCC related to 
human papillomavirus (HPV), it is likely that there 
will be an increase in younger, non-smoking adults 
that may present with lateral cystic neck metastases 
masquerading as a branchial cyst.19 

None of our patients were discussed at the Head 
& Neck Multi-Disciplinary Team (MDT) meeting 
prior to surgery, although our patients who were 
found to have subsequent malignant histopathology 
were discussed at the MDT post-operatively. This 
has not been described in previous literature, and 
there may be benefit of discussing cases of ‘high-
risk’ patients with lateral neck cystic swelling pre-
operatively in an MDT setting.  Our local practice 
has changed in light of this study and now all 
patients over 40, with concerning clinical features 
or with lymph nodes on imaging are discussed at 
MDT prior to offering excisional surgery.

rare.10,20 The reason why these metastases commonly 
originate from a primary in the palatine tonsil is 
likely because branchial cysts represent metaplasia 
of the jugulodigastric lymph node, and this is the 
node that directly drains the palatine tonsil.6 The 
pathogenesis of papillary thyroid metastases in 
the lateral neck is thought to be related to lateral 
branchial arch derivatives contributing to thyroid 
development in some cases, as well as direct lymph 
node metastases.21-23 

Branchial cysts are classically described to have 
FNAC with cholesterol crystals, but we found in our 
study that only 6/60 (10%) patients with confirmed 
branchial cysts on post-operative histology actually 
had cholesterol crystals on FNAC, suggesting that 
this may not be as useful to diagnose a branchial 
cyst as previously thought.6

A number of studies have looked at the sensitivity 
of FNAC in the pre-operative diagnosis of branchial 
cysts, ranging from 41% to 94%.8,13,17,18  The positive 
predictive value (PPV) is important clinically due 
to the possibility of metastatic  lymph nodes.8 In our 
study the PPV was 90%, comparative to previous 
case series, which report a PPV of 86%.8 

The reported sensitivity of intra-operative frozen 
section tissue examination identifying branchial 
cysts is 100%.19 In our centre, this was not readily 
available, but these results would suggest that 
intra-operative frozen section could be a valuable 
tool for those ‘high-risk’ patients who could have 
cystic nodal metastases. Excisional surgery with 
frozen section control however may have adverse 
implications for theatre utilisation and needs careful 
consideration.

In our study, all of our patients had ultrasound 
and FNAC prior to surgery. Fifty two per cent of 
our patients also had MRI imaging, and 38% had 
CT imaging. All patients who were operated on 
after 2011 had MRI imaging (except for 2 patients 
who could not tolerate MRI), likely representing the 
growing trend in the UK for patients to have MRI 
imaging as opposed to CT, possibly due to better 
tissue definition and enhanced surgical decision 
making. Slater et al reports the use of CT imaging 
in a third of patients, but does not report using MRI 
in any patients with suspected branchial cysts.6  

The presence of lymph nodes as a predictor 
of malignancy in presumed branchial cysts has 
not been described previously. We found in our 
case series that those patients with malignant 
histopathology had a significantly higher presence 
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(PET-CT). The use of PET-CT imaging should be 
restricted to those select patients in whom there are 
clinical concerns, and depends on the availability 
of this form of imaging. Given the relatively high 
rate of malignancy in patients presenting with 
lateral cystic neck swellings, the benefits of further 
imaging with PET-CT outweigh the added costs, 
in our opinion. However, there are some papers 
that suggest that PET-CT may not be a reliable 
modality for identifying malignancy in adults with 
suspicious cystic neck masses due to a relatively 
high false negative rate, and instead a thorough 
clinical evaluation by an experienced head and neck 

The literature suggests that those patients who 
are above the age of 40, especially if they are 
smokers, should be considered to have a lymph 
node metastases, regardless of their FNAC result.7 
Full endoscopy of the upper aerodigestive tract is 
recommended in all these patients to rule out any 
occult malignancy, according to many previous 
retrospective case series.6-8 

We would recommend all patients with a lateral 
cystic neck swelling should have ultrasound and 
FNA, as well as MRI scanning of the neck. If there 
are any concerning features, then patients can go 
on to have positron emission tomography scanning 

Figure 1
Suggested management algorithm for lateral cystic masses in the neck
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concurrent panendoscopy with nodal level neck 
dissection and intraoperative frozen section (if 
facilities permit), followed by ipsilateral selective 
neck dissection if the histology proves malignant. 
We have suggested a strategy for management of 
branchial cysts.
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surgeon, in conjunction with contrast-enhanced 
CT, may be sufficient to facilitate the optimal 
management of such patients.24 Other papers 
suggest a relatively high specificity with PET-CT, 
up to 98.9% in some cases.25   

We found that in our case series that age > 40 
and/or the presence of ipsilateral lymph nodes on 
imaging were significantly more frequent in those 
patients with final histology demonstrating lymph 
node metastases than branchial cysts. Therefore 
we would recommend a full panendoscopy of the 
upper aerodigestive tract and a limited ipsilateral 
selective neck dissection (of the nodal level in 
which the cyst is within) under general anaesthetic 
in these patients, rather than simple cyst excision. If 
facilities permit, we would also recommend intra-
operative frozen section of the cystic lesion, and 
if found to be cystic metastases, then to proceed 
with full ipsilateral neck dissection. We would 
also recommend a pre-operative discussion at the 
Head & Neck MDT for these select patients, due 
to the risk of the cystic neck swelling harbouring a 
malignancy. 

We have developed a suggested pathway for the 
management of those patients with a branchial cyst 
on FNAC (Figure 1).

Whilst this study was limited by the small 
numbers of patients included, particularly in the 
malignancy (on final histology) group, and the 
nature of a retrospective study, which introduces 
selection and recall bias, the findings are in 
keeping with previous literature. Further large-
scale prospective cohort studies would be useful to 
determine risk factors associated with malignancy 
in patients presenting with branchial cleft cysts, 
particularly looking at the influence of lymph nodes 
on imaging on rate of malignancy.

Conclusion
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over the age of 40 with or without multiple lymph 
nodes on imaging should be treated as presumed 
metastatic SCC until histology proves otherwise. 
They should have US guided FNA and cross 
sectional imaging and proceed to PET-CT imaging 
if there are clinical concerns. Patient over 40 should 
have be discussed pre-operatively at a Head & 
Neck Multi-Disciplinary Team (MDT) meeting. 
Should the PET-CT be negative, they should have 
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