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Abstract  
Background: Anomalies of the branchial arch are third most common cause 

of mass in the neck. They can present as cysts, sinuses, or fistulae. Second 

branchial arch anomalies are the most common followed by first, third and 

fourth branchial arch anomaly. The aim of this study is to strengthen 

clinicians’ understanding of branchial arch anomalies and reduce risk of 

clinically missed diagnosed cases using a uniform technique based on 

embryologic principles. Materials and Methods: We are presenting a series 

of 8 cases of branchial arch anomalies that presented to our outpatient 

department within last two years. 6 out of 8 cases presented with complaint of 

openings in the neck since birth with occasional history of discharge and 2/8 

cases presented with swelling in the lateral aspect of neck. They underwent 

fistulography, Computed Tomography Scan and Magnetic Resonance Imaging 

in some cases to define the type and extent of the fistula and type of cyst. 

Result: Out of the 8 cases 3 had internal opening in oral cavity (second arch 

anomaly), 1 had communication with Stensen’s duct (first arch anomaly), 2 

were opening internally into pyriform fossa (fourth arch anomaly), 1 cyst was 

seen abutting the tragal cartilage (first arch anomaly) and 1 cyst seen abutting 

carotid artery (second arch anomaly). Conclusion: Radiological investigations 

are essential to delineate the entire tract to enable complete surgical excision 

so as to avoid recurrences. 

 
 

 

INTRODUCTION 
 

Branchial anomalies are congenital anomalies 

arising from the first to fourth pharyngeal arches. 

The most common type of branchial apparatus 

anomaly is branchial cyst arising from the second 

cleft (40-95%). Anomalies arising from 1st (5-25%), 

3rd (2-8%) and 4th cleft (1%) are rarer.[1] Since they 

are congenital anomalies, they present in childhood, 

though, they may not be obvious or symptomatic 

until later. 

Branchial anomalies may present as cysts, sinuses or 

fistulae.[2] 

Complete branchial cleft fistulae are rare. 

Incomplete fistulae are more common, although, 

they may not be symptomatic. Complete fistulae 

usually present as a discharging defect along the 

anterior border of SCM. The internal course and 

opening depends on the cleft that it is derived from. 

In 2nd cleft anomaly the tract runs deep to the 

platysma, opens into the tonsillar fossa.[2]  

1st cleft anomaly are distributed in the lateral neck 

below the external auditory canal (EAC), above the 

hyoid bone, anterior to the sternocleidomastoid 

muscle, and posterior to the submandibular angle.[3] 

In 3rd and 4th cleft anomaly the internal opening is 

found in the pyriform fossa base and apex 

respectively. [3] We are presenting our experience in 

the management of 8 cases of branchial anomalies, 

over a two year period in our tertiary academic 

institution, with emphasis on pre-op evaluation of 

the fistulae and cysts so that there complete extent 

and tract is identified which would in turn enable 

complete surgical excision. 
 

MATERIALS AND METHODS 

 

This study includes 8 cases of branchial anomalies 

(comprising of 6 complete branchial fistulae and 2 

branchial cysts), which presented to the Department 

of Otolaryngology, Head and Neck Surgery, Mata 
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Gujri Memorial Medical college & LSK Hospital, Kishanganj, Bihar, over a period of 2 years. 

Table 1: Types of Anomalies 

S.No Age/Sex Anomaly Special Investigation Treatment 

1. 12/F 1st Branchial arch fistula Fistulogram/ CT Fistulogram Neck Excision of tract with Partial Parotidectomy 

2. 29/F 1st Branchial arch cyst USG neck / FNAC/ CECT neck Excision 

3. 5/M 2nd Br. arch fistula Fistulogram Excision 

4. 13/F 2nd Br. arch fistula Fistulogram/ CT neck Excision 

5. 20/F 2nd Br. arch fistula Fistulogram Excision of tract  

6. 15/M 2nd Br. arch cyst USG neck / FNAC/ CECT neck Excision 

7. 16/F 4th Br. arch fistula USG neck/ CEMRI neck Excision of tract 

8. 17/M 4th Br. arch fistula Fistulogram Excision 

 

Table 2: Incidence of Individual Anomalies. 

Branchial arch Involved                Cyst          Fistulae           Total 

   No.     %    No.     %    No.    % 

1st branchial arch 

Work I 

Work II 

1 12.5 1 12.5 2 25 

2nd branchial arch 1 12.5 3 50 4 50 

3rd branchial arch - - - - - - 

4th branchial arch - - 2 12.5 2 25 

 

CASE SERIES 
 

CASE 1 

A 12-year-old female patient presented with an 

opening in the right side of neck just below the right 

ear lobule. X ray fistulogram showed a tract 

communicating with the Stensen’s duct. Patient 

underwent complete surgical excision of the tract 

with partial parotidectomy. Post op period and 

follow up was uneventful [Figure 1]. 

 

 
Figure 1: 1st branchial arch anomaly with a fistulous 

opening in the right side just below the right ear lobule 

(marked by arrow). X ray fistulogram shows the tract 

communication with the Stensen’s duct and draining 

into the oral cavity. Intraoperatively, the tract was 

delineated with the aid of an intravenous canula. It 

was excised in toto the along with partial parotid 

tissue. 

 

CASE 2 

A 29-year-old female, presented with a cystic 

swelling below the lobule of right pinna from past 8 

months. CT scan of the neck was suggestive of 1st 

branchial cleft cyst. Intraoperatively the cyst was 

found to abutting the tragal cartilage [Figure 2]. 

Complete excision of cyst was performed.  Post 

operative period was uneventful with no signs of 

recurrence on follow up. Histopathological 

examination of the specimen was in favor of 

branchial cyst. 

 

CASE 3 

A 5-year-old male presented with opening in the left 

side of neck anterior to the anterior border of SCM 

with complaint of intermittent discharge since birth. 

X ray fistulogram showed a complete tract 

extending up to the right tonsillar fossa. Patient 

underwent complete surgical excision of the tract. 

On post operative follow up, patient was healthy and 

there were no signs of recurrence. Histopathological 

examination of the specimen was suggestive of 

fistulous tract. [Figure 3] 

 

 
Figure 2: 1st branchial arch anomaly presented with a 

cystic swelling below the lobule of right pinna (Marked 

by arrow). MRI T2 weighted image showed a cystic 

swelling at the level right superficial parotid gland. 

Intraoperatively, the cyst was found abutting the 

tragal cartilage and was excised in toto. 

 

 
Figure 3: 2nd branchial arch anomaly presented as an 

opening of the tract on the left side of neck at the level 

of anterior border of SCM (marked by arrow). X ray 

fistulogram revealed 2nd brachial arch anomaly with a 

fistulous tract extending up to the left tonsillar fossa. 

Fistulous tract was delineated with the aid of an 

intravenous canula and was excised completely. 

 

CASE 4 

A 13-year-old female, presented with opening in the 

left side of neck, with history of intermittent 

discharge. X ray fistulogram showed a complete 

tract extending up to the tonsillar fossa. Complete 

surgical excision of the tract was done [Figure 4] 

However, patient came back 2 months later with 

collection under the scar mark. On examination, pus 
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was seen coming out from the floor of left EAC. 

Patient was managed with systemic antibiotics 

followed by CT fistulogram which showed stained 

tract leading up to the left EAC. 

Patient underwent second surgical excision where 

the tract along with cuff of surrounding tissue was 

excised along with previous surgical scar tissue. 

Post operative period was uneventful and 

histopathological examination of the specimen was 

suggestive of fistulous tract. 

 

 
Figure 4: 2nd brachial arch anomaly with fistulous 

opening in the left side of neck. X-ray fistulogram 

showed a complete tract extending up to the left 

tonsillar fossa. The tract was identified and removed in 

toto.  

 

Case 5: A 20-year-old female presented with a 

fistulous opening present in right side of neck at the 

level of angle of mandible. X ray fistulogram 

showed tract extending up to the right tonsillar fossa 

[Figure 5]. 

 

 
Figure 5: X ray fistulogram showing 2nd arch anomaly 

tract extending from a fistulous opening present in 

right side of neck at the level of angle of mandible up 

to the right tonsillar fossa. 

 

Complete surgical excision of the tract was done. 

Post operative period was uneventful and no signs 

of recurrence were observed in subsequent follow 

ups. Histopathological examination of the specimen 

was suggestive of fistulous tract. 

 

 

 

CASE 6 
A 15-year-old male presented with a cystic swelling 

in the right side of neck at the level of hyoid bone. 

CT scan of the neck was suggestive of 2nd branchial 

arch cyst type II (Fig 6).  Patient underwent compete 

surgical excision with removal of cyst in toto. 

Histopathological examination of the specimen was 

in favor of branchial cyst. 

 

 
Figure 6: 2nd arch anomaly presented with a cystic 

swelling in the right side of neck at the level of hyoid 

bone (marked by arrow). CECT Neck showing a cystic 

swelling (marked by arrow) abutting the carotid 

sheath. The cyst was excised in toto. 

 

CASE 7 

A 16-year-old female presented with history of 

intermittent mucopurulent discharge from right side 

neck, from past 8 years. Patient had underwent 

incision and drainage twice elsewhere. 

On examination, a fistulous opening along with 

inflamed scarred tissue was present in left side of 

neck just anterior to anterior border of SCM. 

CEMRI Neck showed left sided 4th branchial cleft 

fistula. Complete surgical excision of fistulous tract 

along with the scarred tissue was done. (Fig 7) Post 

operative period was uneventful. 

 

 
Figure 7: 4th branchial arch anomaly presenting with 

fistulous opening along with inflamed scarred tissue in 

left side of neck just anterior to anterior border of 

SCM. A T2 hyperintense thin tract is noted arising 

from loculated collection around the superior border 

of left lobe of thyroid gland opening into left pyriform 

sinus. Intraoperatively, the fistulous tract was seen 

entering the pyriform fossa just behind the posterior 

border of thyroid cartilage (marked by arrow). 
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CASE 8 
A 17-year-old male presented with a history of 

discharging fistula point in the left side of neck with 

scar tissue around it due to previous incision and 

drainage done elsewhere.  X ray fistulogram showed 

collection of dye in the left pyriform sinus.   

Surgical excision of the tract along with the scar 

tissue was done. [Figure 8] 

 

 
Figure 8: 4th branchial cleft anomaly presenting as 

external opening of the tract on the left side of neck at 

the extending up to the left pyriform sinus.  Fistulous 

tract was excised completely. 

 

DISCUSSION 
 

The branchial arches develop between the fourth 

and seventh week of gestation and form the 

embryological precursors of the face, neck and 

pharynx.[3] In total, six pairs of branchial arches 

form on either side of the pharyngeal foregut in 

cranio-caudal succession. The fifth pharyngeal arch 

is usually only rudimentary, or never forms, so 

ultimately only five arches contribute to adult 

anatomical structures. Schematically, the sixth arch 

is often represented as part of the fourth arch due to 

its small size.[3] 

Von Baer described the branchial apparatus consists 

of three layers: the outer most layer lined by 

ectoderm called clefts and the inner most layer lined 

by endoderm called pouches, between them there is 

a mesodermal lining layer called arches.[4] 

The first arch and cranial aspect of the second 

pharyngeal arch enlarge and thicken combining with 

the third and fourth pharyngeal arches to form an 

ectoderm-lined cavity called the cervical sinus of 

His (or cervical cyst).[5] 

The incomplete involution of branchial apparatus 

during embryogenesis or aberrant development of 

these structures leads to branchial anomalies 

formation. 

Depending on the anatomic location, branchial 

anomalies are classified into first, second, third, and 

fourth arch/cleft anomalies. Branchial anomalies are 

the second most common head and neck congenital 

lesions in children with thyroglossal duct remnants 

being the most common.[6] Branchial anomalies are 

most commonly seen in the first three decades of 

life. Sinuses are reported usually in the first decade 

while cysts usually reported in second and third 

decade of life.  

In our study of 8 subjects, male: female ratio is 1:1.7 

with female preponderance unlike other studies 

which show a male preponderance.[7,8] The range of 

the age was from 5 years to 29 years with mean age 

of 15.88 years. 

Second branchial anomalies are considered to be the 

commonest with figures up to 95% being reported. 

The remainder of branchial anomalies is derived 

from first branchial remnants (1–8%) with third and 

fourth branchial anomalies being quite rare.[3] 

First Branchial Arch Anomalies typically present as 

a sinus, cyst or fistula between the external auditory 

canal and submandibular area. Sinus will have an 

opening in the upper neck or in the floor of the 

external auditory canal, and a fistula will have an 

opening in both of these sites. Work in 1972 

subdivided first branchial cleft anomalies into two 

groups, Type I and Type II.[9] 

Type I anomalies are purely ectodermal in origin 

and present as cystic masses adjacent to the external 

auditory canal. They are duplications of the 

membranous external auditory canal and contain 

squamous epithelium but no skin adnexa or 

cartilage. 

Type II anomalies may present as cysts, sinuses or 

fistulae in the region of the angle of the mandible. 

They are ectodermal and mesodermal in origin, 

hence they contain squamous epithelium, skin 

adnexa (hair follicles, sweat and sebaceous glands) 

and cartilage. 

In our case series, 1patient each was classified as 

Work Type I and Work Type II first branchial 

anomaly. 2 out of 8 cases (25%) were identified as 

first branchial apparatus anomalies. 

Second Branchial Cleft/Pouch Anomalies: Second 

branchial cleft anomalies most commonly present as 

cysts followed by sinuses and fistulae. A persistent 

fistula of the second branchial cleft and pouch 

usually has its external opening in the neck near mid 

or lower part of SCM muscle and opens in to the 

oropharynx usually in the intra-tonsillar cleft of 

palatine tonsil whereas branchial cyst are present 

within the submandibular space.[2] 

 They have previously been classified into four 

different sub-types by Bailey in 1929.[10] 

Type I – Most superficial and lies along the anterior 

surface of sternocleidomastoid deep to the platysma, 

but not in contact with the carotid sheath. 

Type II – Most common type where the branchial 

cleft cyst lies anterior to the sternocleidomastoid 

muscle, posterior to the submandibular gland, 

adjacent and lateral to the carotid sheath. 

Type III – Extends medially between the bifurcation 

of the internal and external carotid arteries, lateral to 

the pharyngeal wall.  

Type IV- Lies deep to the carotid sheath within the 

pharyngeal mucosal space and opens into the 

pharynx. 

Third and fourth branchial cleft anomalies mimic 

the second branchial cleft anomalies externally but 

have their internal opening in the pyriform sinuses 

internally. They are usually distinguished 



1632 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

anatomically by their relationship to superior 

laryngeal nerve. 3rd cleft anomalies are usually 

above it and 4th cleft presents below it. Further, 

most of the third branchial cleft cysts present in the 

posterior cervical space, posterior to the 

sternocleidomastoid muscle. 4th cleft anomalies 

arise from pyriform sinus apex, descend in trachea-

oesophageal groove and often present as sinus tracts 

coursing from pyriform apex to left lobe of thyroid 

and may present as recurrent abscess or recurrent 

suppurative thyroiditis (Case 7, 8).[11,12] 

Diagnosis is usually made by a proper history 

taking, clinical examination, imaging studies and 

histopathology. Radiological imaging enables a 

proper diagnosis and classification and therefore 

enables proper preoperative planning of surgical 

management.[13] For sinus presentation, CT 

sinogram is an apt radiology which delineates the 

tract completely and shows relation of the tract to 

great vessels. CT sinogram gives information 

regarding entire course of tract and also regarding 

inner opening in mucosal surface. Thus CT 

sinogram can differentiate between diagnosis of 

sinus and fistula. In our series, 6 cases underwent X-

ray fistulogram and  two cases underwent  CT 

fistulogram . 

In cases with cystic neck masses both CECT/MRI 

are suitable. MRI is superior in terms of delineating 

contents of cystic masses and relation with 

surrounding structures in neck.  

In all patients, imaging, regardless of the modality, 

was essential in preoperative planning of the 

operative approach for definitive management.  

Surgical excision is the definitive treatment for 

branchial anomalies, and the surgical plan needs to 

be tailored to each case. Cases with history of 

previous Incision & Drainage and presence of 

scarred tissue, should be excised completely along 

with the tract and cyst. 

In our study 1/8 (12.5%) cases had recurrence of 

disease for which patient underwent re-exploration 

and removal of tract along with cuff of surrounding 

tissue. The reported recurrence rate can be as high 

as 14–22% after surgical excision when there is a 

history of prior infection or incomplete excision. 

So, it is important to establish correct diagnosis with 

regard to type of branchial anomaly to achieve 

complete excision and prevent recurrence, this is 

important because recurrent cases are associated 

with surgery induced scarring and fibrosis which 

make complete re-excision very challenging. 

 

CONCLUSION 
 

1. First branchial fistulae are often related to 

important glandular structures like Parotid gland, 

Submandibular gland so for complete removal of 

fistulae they might require partial or complete 

excision of the salivary glands. 

2. Second branchial arch anomalies may pass 

through bifurcation of carotid arteries so CT 

fistulography / CECT Neck can give an early 

idea and surgeons need to be very careful during 

surgery for adequate excision without injuring 

the major vessels. 

3. Third and fourth arch anomalies are relatively 

rarer. We saw two out of eight cases of fourth 

arch anomaly. 

4. Although the study size is limited in our series, 

we did have majority cases related to second 

arch as has been noted in other studies. Further 

this study includes varied presentation of all the 

common branchial arch anomalies. 

5. Radiological investigations (CT fistulogram/ X-

Ray fistulogram) are important to delineate the 

entire extent of the tract and to know whether it 

is a sinus or a fistula.  

6. Complete surgical excision is the only definitive 

treatment for branchial anomalies. 
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