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Abstract: 
Congenital branchial cleft anomalies can present in the form of sinuses, cysts or fistulae. They can arise from an 
incomplete obliteration of the cervical sinus of His, or can arise from buried cell rests. 
Branchial cysts presenting in adults are usually rare, so a new cystic neck mass should always be considered as a 
metastatic nodal disease. 
Metastatic cystic/necrotic nodes is the most common cause for a new neck mass in adults. We should always 
check for the presence of any focal wall thickening or nodular wall enhancement. There is an increasing 
incidence of head and neck cancers that can  present as neck mass. We can confuse these mass with benign 
cystic neck mass. Branchial cleft cyst carcinoma (BCCC) is an extremely rare malignancy which originates 
from cells present within the branchial cleft cyst wall. 
Here, we report a case of branchial cyst which underwent malignant transformation, with preoperative diagnosis 
of branchial cleft cyst. After complete surgical resection and histopathologic examination, the case was 
diagnosed as a malignant one. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction

Majority of cystic lesions found in the lateral aspect 
of neck are believed to arise from branchial arch 
remnant, so called as branchial cysts. The 
‘branchial theory’ was suggested by Ascherson in 
1832,he associated cervical fistulae with cleft and 
arches. 

Histological studies have shown a close 
relationship between the lymph node and the cysts, 
and cystic transformation of cervical lymph nodes 
has been proposed as an aetiology of ‘branchial 
cysts’. The trapped epithelium in a lymph node 
undergoes cystic transformation, hence forming a 
cyst as explained  in ‘inclusion theory’.  

BCCC is quite a rare malignancy which originates 
from cells present within the cyst, it is located in 
anterior aspect of SCM muscle, lateral to carotid 
sheath and posterior to the submandibular gland. 
First described by Volkmann in the year 1882, but 
it was better defined by Martin et al. (1) in 1950, 

and Khafif et al(2). redefined the definition. 
Confusion about this entity still continues, because 
1) most branchial cysts and jugular lymphatics 
presents in similar areas, 2) the incidence of 
metastatic SCC is far greater as compared to that of 
branchial cleft carcinomas, 3) metastatic 
lymphadenopathy can be the first finding of an 
occult head and neck cancer, and 4) BCCC and 
necrotic lymph node can be very difficult to 
differentiate histologically. 

Isolated cervical cystic nodal metastasis can also 
mimic a lateral cervical cyst. So in such cases, the 
primary tumour is radiographically and clinically 
occult. Imaging methods such as CT, magnetic 
resonance imaging, USG or PET can identify 
suspected features suggestive of malignancy. 
Although FNAC is considered as the best initial 
test to diagnose a cervical mass. If the primary site 
is occult clinically, and cytological and clinical 
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findings are inconclusive, surgical excision should 
be done followed by histological examination to 
confirm the diagnosis. 

Case Report 

A 39 yr old male presented to ENT OPD with chief 
complaint of right side neck swelling from last one 
month which was progressively increasing in size 
and was associated with pain and fever. It was not 

associated with difficulty in swallowing and 
breathing. There was history of smoking 
(2bundle/day) and alcohol intake from last 20yrs. 

On palpation single swelling around 3*4cm was 
palpable on right side below angle of mandible, 
tender, cystic with no discharge from swelling 
(Image 1). FNAC was inconclusive as only straw 
colored fluid was extracted leading to decrease in 
size of the swelling. 

 

 
Image 1: Preoperative Image Showing Cystic Oval Swelling 

 
Ultrasonography was suggestive of heterogenous 
solid cystic lesion with increased vascularity in 
right carotid space abutting carotid vessels, internal 
jugular vein and right submandibular gland 

 

Cect Neck was suggestive of solitary round solid 
cystic lesion noted anteromedially to right SCM 
lateral to carotid space in posterior triangle of neck 
(Image 2 A, B) with differentials as cystic 
metastatic lymph node and infected second 
branchial cleft cyst. 

 

 
Image 2 A                                                                     Image 2 B 

 
After proper PAC workup patient was operated 
under GA (Right branchial cyst with metastatic 

lymph node excision- Image 3 A, B)  and tissue 
excised was sent for HPE.
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Image 3A – Intraoperative        Image 3B – Excised  Specimen 

 
HPE showed cyst wall showing infiltration by 
atypical squamous cells. It was suggestive of 

squamous cell carcinoma ,malignant transformation 
in cyst (Image 4). 

 

 
IMAGE 4 - Cyst wall showing infiltration by malignant squamous cells as well as keratinaceous debris, 

chronic inflammatory cell infiltrate, and foreign body type giant cell reaction (H&E 4X10) 
 
PET SCAN was advised to the patient which 
showed no other primary in any other part of the 
body. 

FDG avid patchy nodular lesion was seen involving 
posterior segment upper lobe right lung. 

FDG avid right upper & lower paratracheal, 
aortopulmonary, subcarinal and right hilar lymph 
nodes also seen suggesting of Infective etiology . 
EBUS - TBNA correlation has been advised. 

No focal abnormal FDG avid lesion in the rest of 
the body. 

Discussion 

In 1785 Hunczovsky, gave the first account for 
lateral cysts in the neck[3]. Ascherson in 1832 first 

gave the term branchial cyst[4]. Various theories 
explain its origin: 

1. Cervical sinus theory –It states that these are 
formed from the remains of cervical sinus of 
His, which is in turn formed by the growing 
down of the second arch and its fusion with the 
fifth arch.  

2. Branchial apparatus theory – Branchial cysts 
are remnants of branchial clefts or pharyngeal 
pouches or a fusion of the two.  

3. Inclusion theory – According to this these are 
epithelial inclusions within a lymph node[5]. 
Second branchial cleft cysts are also known as 
lateral cervical cysts. These lie deep to the 
anterior border of sternocleidomastoid. 
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1. 4.Thymopharyngeal duct theory – These cysts 
are remnants of original connection between 
thymus and 3rd branchial pouch.  

Cystic lesions in the neck are encountered very 
frequently in clinical practice, and are challenging 
when it comes to diagnosis. Majority of the cystic 
lesions encountered in young adults are congenital, 
however around 80% of the cystic lesions in 
patients above 40 years of age are malignancy . 

Differential Diagnosis for branchial cyst can 
include the following: 

• Lymphatic malformation 
• Metastatic cystic/necrotic nodes: It is the most 

common cause for a new neck mass in case of 
adults. We should carefully look for the 
presence of any focal wall thickening or 
nodular wall enhancement[5]. There are 
significant overlapping features between 
branchial and metastatic cyst, so a branchial 
cleft cyst in adults should be considered as a 
diagnosis of exclusion[6]. 

• Cystic schwannoma: Elongated lesions with 
cystic component typically found in the in the 
posterior cervical space (spinal nerve or 
brachial plexus) or in carotid space. 

• Abscessed lymph nodes: defined as thick 
irregular enhancing wall having inflammatory 
changes around the nodal cystic lesion. 

Rarely branchial cleft cysts can be associated with 
malignant tumors which can metastasise from the 
nasal cavity, oral cavity, pharynx or thyroid 
gland[7]. Cystic change in metastatic lymph nodes 
can also occur in certain tumors and mostly in head 
& neck squamous cell carcinoma. Psuedocystic 
change is the mechanism of cyst formation in 
majority of cases[8]. However, sometimes a true 
cyst cavity is formed. 

Martin et al. [1] analyzed 250 cases starting from 
1882 until 1950 and proposed criteria for BCCC 
diagnosis. Based on a retrospective review of 67 
additional cases reported from 1950 to 1988, Khafif 
et al. [2] added to the criteria of Martin et al. [1]: 

1. The tumor is located in the branchial cleft cyst 
or sinus anatomic region, as it was defined by 
Martin et al. [1]. 

2. Histologically the appearance of the tumor is 
consistent with its origin from branchial 
vestiges, i.e., squamous cell carcinoma. 

3. Presence of carcinoma within the lining of an 
identifiable epithelial cyst. 

4. Transition of the normal squamous epithelium 
to carcinoma. 

5. No identifiable primary malignant tumor is 
found in evaluation; which must include 
endoscopy (nasopharyngoscopy, laryngoscopy, 
bronchoscopy, and esophagoscopy), 

radiographic examinations, full CT of the head 
and neck, and appropriate biopsies. 

Cystic SCC in cervical LN is considered as a 
typical presentation of metastatic SCC arising in 
the naso/oropharynx. Eosinophilic fluid content is 
found in true cystic cavities and there is active 
transport mechanism across the epithelium; 
Cytokeratin7 which is an accepted marker of ductal 
differentiation is also expressed in the lining of 
these cysts[9]. Reports of cystic features in few 
distant metastatic locations from naso/ 
oropharyngeal SCC to skin, lung and bone may 
speak against the previous statement which states 
that the lymphatic environment induces cyst 
formation[10]. Indeed, formation of cyst is the 
inherent property of tumor cells, which is expressed 
in the permissive environment of lymphoid 
tissue[11]. This suitable environment could be 
rarely seen in other metastatic sites. 

Since patient presents as a benign neck swelling but 
proper clinical, radiological, cytopathological 
examination followed by excision and 
histopathological examination becomes very 
important to rule out malignancy and to decide 
further workup of patient. 

Conclusion 

The malignant transformation of the branchial cysts 
epithelium is quite rare and it represents a separate 
entity called as branchiogenic carcinoma. 

Mostly branchial cyst occurs in the second and 
third decade of life, but they can also be found in 
elderly patients. In patients older than 40yrs, 
solitary cystic neck lesions raise high suspicion of 
cancer, particularly metastatic occult na- 
sopharyngeal carcinoma, tongue carcinoma or 
papillary thyroid cancer and very rarely BC. Proper 
investigation of a symptomatic branchial cleft cyst 
becomes very important to rule out neoplastic 
etiology so that early management can be done. 
Metastases directly to the branchial cleft cyst is 
quite rare so identifying and differentiating it from 
cystic metastatic lymph node becomes very 
important to plan further treatment. 

References 

1. Martin H, Morfit HM, Ehrlich H. The case for 
branchiogenic cancer (malignant branchioma). 
Ann Surg. 1950;132(5):867-87.  

2. Khafif RA, Prichep R, Minkowitz S. Primary 
branchiogenic carcinoma. Head Neck. 
1989;11(2):153-63.  

3. Thompson LD, Heffner DK. The clinical 
importance of cystic squamous cell carcinomas 
in the neck: a study of 136 cases. Cancer 1998; 
82:944–56  

4. Micheau C, Klijanienko J, Luboinski B, 
Richard J. So-called branchiogenic carcinoma 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                           International Journal of Current Pharmaceutical Review and Research  

1495   

is actually cystic metastases in the neck from a 
tonsillar primary. Laryngoscope 1990; 100: 
878–83. 

5. Mallet Y, Lallemant B, Robin YM, Lefebvre 
JL. Cystic lymph node metastases of head and 
neck squamous cell carcinoma: pitfalls and 
controversies. Oral Oncol 2005;41:429–34. 

6. Howie AJ, Proops DW. The definition of 
branchial cysts, sinuses and fistulae. Clin 
Otolaryngol Allied Sci 1982;7:51–7. 

7. Wild G, Mischke D, Lobeck H, Kastenbauer E. 
The lateral cyst of the neck: congenital or 
acquired? Acta Otolaryngol 1987;103:546–50. 

8. Stoll W, Hüttenbrink KB. The lateral cervical 
cyst as a cystic lesion of a lymph node [in 

German]. Laryngol Rhinol Otol (Stuttg). 1982; 
61:272–5. 

9. Cao D, Begum S, Ali SZ, Westra WH. 
Expression of p16 in benign and malignant 
cystic squamous lesions of the neck. Hum 
Pathol 2010;41:535–9. 

10. Zimmermann CE, von Domarus H, Moubayed 
P. Carcinoma in situ in a lateral cervical cyst. 
Head Neck 2002;24:965–9. 

11. Jereczek-Fossa BA, Casadio C, Jassem J, 
Luzzatto F, Viale G, Bruschini R et al. 
Branchiogenic carcinoma--conceptual or true 
clinico-pathological entity? Cancer Treat Rev 
2005;31:106–14.

 


