
 

 

  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract:  

A 27 year old man presented with two opening in the front of lower neck since childhood with complaints of discharge 

from left opening. On examination, bilateral slit like opening were seen along the anterior border of sternocleidomastoid 

muscle at the junction of upper two third and lower one third. Serous discharge was seen coming from the left opening. 

Bilateral sinugram showed complete fistulous tract on left side and a sinus tract on right side. A clinical diagnosis of left 

complete second branchial cleft fistula and right second branchial cleft sinus was made. Surgical excision of the tracts was 

performed through combined trans-cervical (stepladder incision) and intra-oral (pull through technique) approach. No 

recurrence was noted at six months follow up. 
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Introduction 

 During the 4- 5th week of embryonic 

development of head and neck, six pairs of branchial 

arches (mesodermal) appears which form future 

lower face and neck. These arches disappear by 7th 

week. Arches are separated from each other 

internally by pouches (endodermal) and externally by 

clefts (ectodermal). Incomplete obliteration of the 

branchial clefts arches and pouches leads to branchial 

anomalies like cysts, sinuses (external or internal) 

and fistulas. A cystic lesion develops from buried 

epithelial rests. Sinus is defined as a communication 

with either the external skin surface or pharyngeal 

mucosa and ends as a blind tubular or saccular 

anomaly within the mesenchymal tissue, most likely 

resulting from incomplete obliteration of the 

branchial groove. Communication of external skin 

surface to inner pharyngeal mucosa is called a fistula, 

presumably formed by incomplete formation or 

rupture of the closing branchial plate. Branchial 

clefts act as roof to various developing structures 

from arches and pouches.  Branchial cleft anomalies 

are second most common head and neck congenital 
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lesions. Second branchial cleft anomalies constitute 

95% cases and 96-97% cases are unilateral [1]. 

Complete branchial cleft fistula with both external 

and internal opening is rare. We are presenting a case 

of bilateral second branchial cleft fistula.                              

 Complete congenital second branchial cleft 

fistula is a rare entity. External opening lies along the 

middle and lower third of anterior border of 

sternocleidomastoid muscle. Tract ascends along the 

carotid sheath between the external and internal 

carotid arteries behind the posterior belly of digastric 

muscle and anterior to hypoglossal nerve it 

terminates in the pharynx as a slit on the anterior part 

of cephalic half of the posterior faucial pillar. 

Internal opening is usually closed by membrane like 

covering. Sinus opening may not obvious at time of 

birth and usually present in first decade and cyst in 

second decade of life. 

 Histologically the cyst is lined by squamous 

epithelium surrounded by muscle fibers and 

lymphoid tissues but in 10% cases respiratory 

columnar epithelium is also present. Lymphoid 

aggregate are present in 75-80% of cases and may or 

may not have germinal centers [2]. 

 

Case report 

 A 27-year-old male presented with bilateral 

openings in the anterior part of lower neck since 

childhood. There was a continuous serous discharge 

from left opening and intermittent discharge from the 

right opening for the last ten years. No other family 

member was suffering from similar illness. Physical 

examination shows bilateral slit like openings along 

the anterior border of sternocleidomastoid muscle at 

the junction of upper two third and lower third 

[Figure-1]. Serous discharge was seen coming out 

from the left opening. Systemic examination was 

normal. Ultrasound scan of abdomen was normal. 

Bilateral sinugram was done which showed complete 

fistulous tract on the left side and a sinus tract on the 

right side [Figure-2 a, b]. A clinical diagnosis of left 

complete second branchial cleft fistula and right 

second branchial cleft sinus was made.  

 Surgical excision of tracts was done under 

general anesthesia using combined trans-cervical 

(stepladder incision) and intra-oral (pull through) 

approach without tonsillectomy [Figure-3,4]. 

Bilateral tracts was traced from external opening 

deep to platysma going along the carotid sheath 

through the bifurcation of external and internal 

carotid arteries and superficial to hypoglossal nerve 

and posterior to posterior belly of digastrics muscle. 

Internally the tract was terminating posterior to 

posterior faucial pillar. In tonsillectomy position, 

Boyles-Davis mouth gag applied and pharyngeal 

attachment of tract was identified, mucosal opening 

was made using bipolar cautery and blunt and sharp 

dissection was done to pull the tract intra-orally 

[Figure-4]. Complete tract was removed and was 

approximately eight cm in length [Figure-5]. The 

mucosal opening was closed with 3 o vicryl sutures 

and cervical wound was closed in layers with 

bilateral suction drain. Post operative period was 

uneventful. 

 Histological examination of both the tracts 

showed the tract was lined by squamous epithelium 

surrounded by muscle fibers [Figure-6A].  It was 

partly lined by respiratory columnar epithelium 

[Figure-6B,D]. Some lymphoid tissue and serous 

glands were also present in the wall of the tracts 

[Figure-6C]. 

 

Discussion 

 During the 4- 5th week of embryonic 

development of head and neck, six pairs of branchial 

arches appears which will form future lower face and 

neck and disappear by 7th week. Arches 

(mesodermal) are separated from each other 

internally by four branchial pouches (endodermal) 

and externally by four branchial clefts (ectodermal). 

During development the second arch caudally meet 

the enlarging epipericardial ridge of the fifth arch. As 

development progresses the second arch extends over 

the third and fourth branchial clefts, resulting in the 

formation of ectodermal lined cavity called cervical 

sinus of His. The sinus is obliterated by the 

opposition of its walls, resulting in a uniform contour 

to the external surface of the neck [3]. Incomplete 

obliteration of branchial clefts, arches and pouches 

leads to branchial anomalies like cysts, sinuses 

(external or internal) and fistulas. A cystic lesion 

develops from buried epithelial rests. Sinus is 

defined as a “communication, with either the external 

skin surface or pharyngeal mucosa and ends as blind 

tubular or saccular anomaly within the mesenchymal 

tissue” most likely resulting from incomplete 

obliteration of branchial groove. Communication of 

external skin surface to inner pharyngeal mucosa is 

called a fistula, presumably formed by incomplete 

formation or rupture of the closing branchial plate. 

First branchial pouch gives rise to middle ear cleft 

(eustachian tube, middle ear and mastoid) and inner 

layer of tympanic membrane. 

 Branchial cleft anomalies are second most 

common head and neck congenital lesions. 

Huncozowaski in 1789 first described cervicoaural 

fistula but Von Asherson (1832) related these fistulas 
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with branchial apparatus [4].  Arnot first classified 

first branchial cleft anomalies [5]. Work later 

classified it into two types. Type-I : duplication of 

membranous external auditory canal ending in a cul-

de-sac at the bony canal at the level of 

mesotympanum and type-II defects extending from 

angle of mandible through the parotid substance and 

facial nerve terminating near membranous canal [6]. 

Second branchial cleft anomalies constitute 95% 

cases and 96-97% cases are unilateral [7]. External 

opening, if present lies along the middle and lower 

third of anterior border of sternocleidomastoid 

muscle. Tract ascends along the carotid sheath 

between the external and internal carotid arteries 

behind the posterior belly of digastric muscle and 

anterior to hypoglossal nerve and terminates in the 

pharynx as a slit on the anterior part of cephalic half 

of the posterior faucial pillar. Many sinus opening 

may be present due to previous incision and drainage 

of an infected cyst. Third branchial cleft anomalies 

present as external opening similar to second 

branchial cleft but internal opening in piriform sinus. 

Fourth branchial cleft anomalies are very rare few 

cases have been reported. The external opening is 

along the anterior border of sternocleidomastoid in 

lower neck and the tracts descends along the carotid 

sheath into the chest passing posterior to arch of 

aorta on right and subclavian artery on left side.    

 Branchio-oto-renal (BOR) syndrome is a rare 

autosomal dominant disorder characterized by 

branchial cleft anomalies; external, middle and inner 

ear malformations and renal anomalies. Frameshift 

mutation in the human homologue of the Drosophilia 

eyes absent gene (EYA1) is the common cause of 

BOR syndrome [8]. In present case there was no 

anomaly except bilateral branchial cleft fistula. 

Clinically patient should be examined thoroughly to 

rule out BORS. Ultrasound scan of abdomen should 

be done to exclude renal anomalies. Megnatic 

resonance imaging is a very valuable investigation in 

cases of branchial cysts and type II first branchial 

cleft anomalies. Fistulogram/sinugram can be done to 

see the tract but may be false negative as sometimes 

tracts are occluded by mucous plug. The present case 

shows fistulous tract on right side during surgery but 

sinugram shows blind tract.   

 Treatment is by total surgical excision of the 

fistula which often requires meticulous dissection 

with multiple incisions (stepladder pattern), 

combined (cervical and intraoral pull through) and 

endoscope assisted surgery [9]. Surgery may be 

delayed in an infant with uncomplicated branchial 

fistula till the age of three years.  An episode of acute 

infection or an abscess should be treated accordingly 

before surgical excision. Incomplete removal of the 

tract can lead to recurrence.  

 Histological examination of the cysts/tracts 

shows that the cyst wall may be lined by squamous 

epithelium and/or by respiratory columnar 

epithelium. Muscle fibers along with lymphoid 

aggregates with or without germinal centers may be 

present in the wall of the cyst/tract.  

 

Conclusion 
 Bilateral complete branchial fistulas are rare 

entity when present alone. Correct diagnosis and 

complete excision of tract by combined approach 

gives excellent results.  
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Figure 1: Figure of the patient showing the two 

openings at the front of neck 

 
 

Figure 2: Sinugram showing the sinus tract on right 

side and fistulous tract on the left side. (A- 

Anteroposterior; B- Lateral oblique view) 

      
 

      
 

Figure 3: Intra-operative photos showing excision of 

the tracts using stepladder incision. 

 
 

 
 

Figure 4: Intra-operative photos showing intra-oral 

pull through technique. 
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Figure 5: Post operative excise tracts 

 
 

Figure 6: Photomicrographs showing the tract lined 

by A) squamous and respiratory columnar epithelium 

D, C) lymphoid tissue with germinal centers was 

present in the wall of the tract. (H&E, A – x200, B – 

x400, C – x200, D – x400) 
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