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Introduction
Branchial arches in an embryo starts to form at around 4th 

week and total six paired branchial arches are formed in cranio-
caudal succession on either side of the pharyngeal foregut. During 
the embryonic development, the second arch grows caudally; 
envelops the third, fourth, and sixth arches; and forms the cervical 
sinus by fusing with the skin caudal to these arches. The ectoderm 
inside the fused tube disappears, while the edges of cervical sinus 
fuse. Anomalies of the second branchial arch are most common 
developmental anomalies (cysts, sinuses, fistulae or cartilaginous 
remnants) of the branchial apparatus counting up to 90% followed 
by first arch [1-3]. Complete second arch fistula with internal 
opening into the tonsillar region is rare and comprises 2% of 
all branchial anomalies [2]. Branchial fistula associated with a 
branchial cyst is an unusual presentation [4]. Branchial fistula 
usually present in childhood as a continuously discharging defect 
along the anterior border of sternocleidomastoid muscle at the 
junction of middle and lower 1/3rd of neck. The second branchial 
cleft and pouch fistula pass from the external opening in the 
mid or lower one-third of the neck at the anterior border of the 

sternocleidomastoid muscle, deep to the platysma along the carotid 
sheath, then pass medially deep between the internal and external 
carotid arteries after crossing over the glossopharyngeal nerve and 
hypoglossal nerve. Finally, it opens internally either on the anterior 
face of the upper half of the posterior pillar of the fauces or in the 
intratonsillar cleft in the tonsillar fossa [5].

Case Report
An 11 year old boy presented with chief complaints of opening 

over right side of neck since childhood with intermittent discharge 
from the opening since then. There was no past history of trauma 
or any surgical intervention. On examination, a pinpoint opening 
of size less than 0.1 x 0.1cm was present over right side neck at the 
skin over the junction of middle and lower third of anterior border 
of sternocleidomastoid with no active discharge while mucoid 
discharge expressed on pressing over the region. There were 
no local signs of inflammation. Patient had no associated upper 
respiratory tract infection. Per oral examination does not show 
any evidence of obvious opening or any discharge. Patient was 
investigated with Conventional Xray fistulogram showing evidence 
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of opacified complete branchial fistula tract with cyst. Further, he 
was investigated by MRI fistulogram with administration of saline 
into the external opening showing second branchial cleft fistula 
with cyst (type III according to Bailey Classification). 

Patient felt the contrast material fluid injected into the fistula 
tract coming inside the moth while investigations.  Based on the 
clinical history and imaging, a diagnosis of complete branchial fistula 
in association with branchial cyst of second arch was considered. 
Patient was operated by brachial fistulectomy by external approach 
in following steps: Elliptical skin incision taken around the opening, 
incision deepened, underlying tract identified and dissected from 
surrounding structures till just above the level of submandibular 
gland almost in the area around the tonsillar fossa, the tract 
ligated at the base and around 6 cm length of tract excised. Inner 
surface of the tract was having mucosal lining with content of tract 
having mucinous consistency. Surgery was uneventful and patient 
tolerated the procedure well. Histopathology report was consistent 
with findings of branchial cyst and fistula. Patient was discharged 
uneventfully. Patient is followed up at 6 months after the procedure 
with no evidence of any recurrence (Figures 1-8).

Figure 1: Clinical photograph with arrow pointing the 
external opening of branchial fistula tract.

Figure 2: X-ray fistulogram showing branchial fistula tract 
with cyst.

Figure 3: MRI fistulogram with green arrow pointing the 
branchial fistula tract.

Figure 4: Excision of branchial fistula.

Figure 5: Branchial fistula tract dissected till submandibular 
gland (pointed with forceps).
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Figure 6: Excised branchial fistula tract with cyst part cut 
opened. Evidence of inner mucosal surface of tract.

Figure 7: Histopathological view of branchial fistula tract.

Figure 8: Postoperative clinical photograph at 6 month 
follows up. Evidence of scar mark at operative site.

Discussion
Von Baer first described the branchial apparatus, while 

anomalies in its development were described by Von Ascheron 
[6]. Anomalies of the second branchial arch are most common 
developmental anomalies (cysts, sinuses, fistulae or cartilaginous 
remnants) of the branchial apparatus. During 4-7th gestation, the 
second arch grows caudally and covers the 3,4 and 6th arches leading 
to formation of cervical sinus of His with the epipericardial ridge of 
the fifth arch. The ends of the sinus fuse and no defects are seen. 
The most common theory accepted was an incomplete obliteration 
of the branchial arch cleft or buried epithelial cells [7,8]. Bailey 
classified the second branchial cleft cysts into 4 subtypes, Type lies 
deep to platysma, anterior to sternocleidomastoid. Type II (most 
common type) lies abutting internal carotid artery and adherent 
to internal jugular vein, runs posterior to the submandibular 
gland. Type III runs along the lateral pharyngeal wall between the 
internal and external carotid arteries while Type IV arises from 
the pharyngeal mucosal space [9]. A branchial cleft cyst may often 
be associated with upper respiratory tract infection. If cyst get 
infected, shows signs of inflammation and become tender or may 
enlarge in size to produce symptoms like dysphagia, dyspnea and 
dysphonia [10]. Branchial cleft cyst can progress to carcinomas if 
left untreated [11]. Patient with branchial fistula usually present 
during childhood and early adolescence, with mucoid discharge 
from the opening at the anterior border of sternocleidomastoid 
being common symptom at presentation. Investigations like CT 
and MRI base of skull + neck aids in diagnosis. Surgical excision 
through trans cervical approach by single or stepladder incisions 
and combined pull through technique are the treatment options. 
Recurrence is one of the long-term complications of the surgery with 
3% recurrence rate in fresh cases and 20% after second attempt of 
surgery, with other complications being secondary infection, injury 
to facial, hypoglossal, glossopharyngeal, spinal accessory nerves, 
injury to internal jugular vein, bad scar and hematoma formation 
[12].

Conclusion
Amongst the branchial arch anamolies, though second 

branchial cleft anamolies are most common but complete second 
branchial cleft fistula in association with branchial cyst is a rare 
occurrence. Treatment with complete excision of fistula tract 
during initial surgery is warranted with postoperative surveillance 
for recurrence.
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