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Abstract
Incomplete obliteration of the branchial apparatus results in the formation of branchial cleft anomalies. First branchial cleft 
anomalies may persist anywhere in the first branchial arch, from the external auditory canal at the level of the bony carti-
laginous junction to the submandibular triangle. The majority of cases present in childhood as an opening in the skin though 
they may present as cysts or neck masses, mostly mistaken for neck abscesses which leads to inadequate treatment and com-
plications. Here different cases of first branchial cleft anomalies with variable presentation and treatment are illustrated. The 
need for proper diagnosis and adequate treatment cannot be overemphasized to avoid mismanagement and complications.

Keywords Branchial cleft anomalies · Facial nerve · First branchial cleft anomalies · Frey’s syndrome · Head and neck 
surgery · Pediatric otorhinolaryngology · Poncet' s triangle

Introduction

The branchial apparatus is the embryological precursor 
of the developing face, neck and pharynx from the fourth 
through seventh week of gestation. The most widely 
accepted theory for branchial cleft anomalies is the incom-
plete obliteration of branchial apparatus, commonly clefts 
and in case of fistulas and cysts the pharyngeal pouch also is 
implicated. They may have different presentation clinically 
and present as cysts, sinus tracts or fistulae [1]. Congenital 

branchial cleft anomalies are the second most common con-
genital lesions in the head and neck in children [2]. Sec-
ond branchial cleft defects at 95% of these, are most com-
mon while first branchial cleft anomalies are reported to 
be less than 8% with third and fourth arch anomalies being 
extremely rare. [3, 4].

The other theories include persistence of vestiges of the 
precervical sinus, the thymo-pharyngeal theory and the 
cervical lymph node theory [5, 6]. Here different cases are 
presented with first branchial cleft anomalies with varying 
presentation, treatment and the emphasis is laid on the need 
for proper diagnosis and adequate management to avoid mis-
management and complications.

Illustrative Cases

Case 1

A 24-year-old girl presented to the ENT OPD for recur-
rent left facial infection. Clinical examination revealed an 
unsightly scar around an orifice exuding pus located above 
the left angle of mandible. An opening was present in the 
left external auditory canal with pus. Sinogram showed a 
fistulous tract extending from the skin through left parotid 
region into a pocket of collection near the external auditory 
canal. MRI revealed thin-walled cystic lesion in deep lobe 
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of left parotid extending inferiorly superficially just above 
the angle of mandible (Figs. 1, 2 and 3).

Surgical excision was performed under general anaes-
thesia by the modified Blair incision. The facial nerve was 
identified and preserved. The fistula cord was dissected from 
its external skin opening and followed up through the deep 
lobe coursing medial to the facial nerve with a posterior 
cyst reaching up to the external auditory canal (cartilaginous 
part). Duplication of cartilaginous part of external auditory 
canal was present in the middle of the parotid tract. Facial 
nerve was dissected away and retracted with a nerve loop. 
It was dissected and excised along with cuff around open-
ing in the floor of EAC. This fistula was Work type 2 first 
branchial cleft anomaly. No facial weakness was seen in post 
op period. The follow-up period was 12 months. The clinical 
examination did not reveal any sign of recurrence.

Case 2

An 8-year-old female patient presented with a post aural 
swelling on the right side of her neck with a history of sinus 
discharge and facial flushing and sweating on feeding. The 
cystic lesion was first noted months after birth, but it was 
smaller in size. She had incision and drainage from the site 
three times in primary health care centres. This led to exces-
sive scarring of tissue and pre–operative Frey’s syndrome 
(which might be due to injury to auriculotemporal nerve 
following multiple incision drainage and scarred tissue). CT 
Sinogram was done.

Surgery was the preferred choice of treatment. An ellip-
tical incision was given around the sinus opening, tract 

was identified and excised up to the inferior cartilaginous 
part of external auditory canal. This was a work type 1 
first branchial cleft anomaly. Post op was uneventful with 
no recurrence on follow up. However, symptoms of Frey’s 
syndrome persisted in the post-op period. The patient was 
advised tympanic neurectomy but parents declined (Figs. 4 
and 5).

Case 3

A 5-year-old female with an abscess in left post auricu-
lar region presented to ENT OPD. She had history of 
drainage from the site in primary centres and recurrence 

Fig. 1  Fistula tract medial to facial nerve branches

Fig. 2  Fistula tract and cyst; duplicated part of cartilaginous external 
auditory canal

Fig. 3  Histo-pathological examination showed lining of epithelium 
with many pilo- sebaceous units and many adnexal structures. Hya-
line cartilage and areas of fibrosis also seen
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every time. The surrounding skin was scarred. No open-
ing was seen in external auditory canal and there was no 
history of aural discharge. The patient was taken up for 
surgery. An elliptical incision was given around the open-
ing. The tract was identified, separated from surrounding 
tissue and was traced posteriorly up to cartilaginous part 
of external auditory canal and was excised in toto with 
cartilage cuff of external auditory canal. This was work 
type 1 first branchial cleft anomaly. Post op was unevent-
ful and there was no recurrence on follow up (Fig. 6).

Case 4

A 27-year-old male patient came with history of swelling 
and discharging sinus present in left infra-auricular region 
and multiple (two) openings in the pre -tragal region and 
inferior end of anti-helix. There was no opening in the 
external auditory canal. Past history of abscesses and inci-
sion and drainage several times was present. Patient was 
taken up for surgery. Tract was identified in the preauricu-
lar region and dissected up to the parotid fascia. A branch 
of tract reaching the pinna was also dissected and removed 
along with a cuff of auricular cartilage. This was work 
type 1 first branchial cleft anomaly. Post op was unevent-
ful (Fig. 7).

Fig. 4  CT scan coronal section: 
arrow pointing the fistula tract

Fig. 5  Fistula tract. Unsightly scarring of skin can be seen because 
of multiple incision drainage which ultimately led to Frey’s syndrome

Fig. 6  Fistula tract extending from infra -auricular region to cartilagi-
nous part of external auditory canal
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Case 5

A 65-year-old male patient presented with swelling near left 
side angle of mandible for 20 years and anterior neck swell-
ing for 7 months. The patient never took any kind of treat-
ment for this swelling as it was not increasing in size. Fine 
needle aspiration cytology from the facial swelling revealed 
a branchial cyst while the anterior neck swelling came as 
follicular neoplasia. CT scan revealed cystic lesion in left 
parotid region and bulky right lobe of thyroid.

Surgery was performed by Modified Blair incision. After 
identifying the facial nerve trunk first, the cyst was dissected 
and excised in toto lateral to the branches of facial nerve. 
No post op facial weakness was present. This was a type 2 
branchial cyst (Figs. 8 and 9).

Review of Literature and Discussion

During the  4th week of embryogenesis, six pairs of branchial 
arches appear. During seventh week, the arches fuse and the 
clefts obliterate. Incomplete fusion of the ventral portion 
of the first and second arches leads to first branchial cleft 
anomalies [7]. The closure time of the cleft is simultaneous 
with the migration of the facial nerve and developing parotid 
gland, thus first branchial cleft anomalies have a close tem-
poral relationship with these structures. Lesions occur more 
often near the ear and parotid gland area than at the hyoid 
region as clefts obliterates from ventral to dorsum [8].

In 1971, an anatomic classification was proposed by 
Arnot [9]. Here, Type I anomalies as defects in the parotid 
region, appearing during early or middle adult life and Type 
II as those that appear in the anterior cervical triangle with 
a communicating tract to the external auditory canal usually 
developing during childhood. In 1980, Olsen et al. proposed 
a simplified classification subdividing the defects as cysts, 
sinuses or fistulas. [10].

Karmody [11], further extended the concept of first 
branchial cleft anomalies including congenital anomalies of 
the external ear. He proposed four types of anomalies includ-
ing aplasia, atresia, stenosis, and duplication. Classification 

Fig. 7  clinical photograph showing swelling and discharging sinus in 
left infra-auricular region

Fig. 8  Cystic lesion in left parotid region lateral to facial nerve 
branches

Fig. 9  Branches of facial nerve after removal of the branchial cyst
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proposed by Karmody and Olsen et al. has been found to be 
clinically more relevant.

Work, in 1972 [12], described two types of first branchial 
cleft anomaly based on tissue of origin:

(1) Type I—These are of ectodermal origin. These are gen-
erally cysts, and are mostly duplication of the membra-
nous external auditory canal. They present as periauric-
ular cysts medial to concha, running parallel to external 
auditory canal and superior to facial nerve, may extend 
inferior or posterior to pinna. Histologically, they have 
a squamous epithelium lining and end in a cul de sac 
on a bony plate at the level of mesotympanum.

(2) Type II—These are mostly considered as duplication of 
cartilaginous and membranous part of external auditory 
canal. These may present as cysts or sinuses or fistulas 
of ectodermal and mesodermal origin. The most com-
mon presentation is a swelling in relation to parotid 
gland as an abscess around the angle of the mandible, 
with a track running up to the external auditory canal, 
which has a variable relationship with the facial nerve. 
Histologically, they are lined by squamous epithelium 
with cartilage and adnexal structures.

J. Wilson et al. proposed a revised classification method 
for first branchial cleft anomalies based on the absence (type 
I) or presence (type II) of parotid gland involvement. [13].

Fistulas are often closely associated with the facial nerve, 
which is prone to damage during the operation, thus caus-
ing facial paralysis postoperatively and affecting the quality 
of life of children. Solares et al. [14] studied 10 patients 
with branchial cleft anomalies and stated that 7 out of 10 
lesions ran medial to the facial nerve, 2 were lateral and 1 
ran between the branches. Triglia JM et al. in a review of 73 
cases showed that the anomaly passed medial to the nerve 
in 21 cases (29%) and was split around the nerve in 6 (8%) 
[15]. Fistulas have a tendency to run deep into the nerve 
whereas sinus tracts tend to run lateral to it.

The most common presentation is swelling in the periau-
ricular region (24%) [16]. Anatomically first branchial cleft 
cysts or their sinus orifices are located in Poncet’s triangle. 
Poncet’s triangle [17] is bounded superiorly by external 
auditory canal, anteriorly by mental region and inferiorly 
by hyoid bone, lying anterior to sternocleidomastoid muscle 
(Fig. 10).

Anatomically first branchial cleft cysts or their sinus orifice 
are located in this triangle. The common sites of external open-
ing of fistulas and sinuses are external auditory canal (40%), 
upper neck (32.5%), concha (20%), and post-auricular area 
(7.5%) [18]. Uncommon sites include middle ear, parapharyn-
geal space [19] and Eustachian tube [20, 21]. The external 
auditory canal may reveal the sinus, fistula opening as a pit in 
the floor. There may however be complete absence of signs in 

the external auditory canal. The periauricular swelling may 
push the walls of external auditory canal to partially or totally 
obstruct the canal. Sichel et al. [22] stated that type II first 
branchial cleft anomalies were associated with a myringeal 
web, an epidermal web extending from floor of external audi-
tory canal to umbo or pars tensa of the tympanic membrane. 
Usually, tympanic membrane and middle ear are normal.

Yalcin et al. [23] reported a case where a first branchial 
cleft lesion was associated with cholesteatoma of mastoid 
and middle ear, microtia and aural atresia. Bilateral ear 
involvement has also been reported [24].

In case 2, the patient presented with pre -operative Frey’s 
syndrome. This syndrome has never been reported before in 
the world literature in relation to first branchial cleft anoma-
lies. Frey’s syndrome or gustatory sweating usually occurs 
with auriculotemporal nerve injury as a result of surgical 
intervention or trauma in the parotid region which leads to 
aberrant reinnervation of the auriculotemporal nerve [25]].

The facial nerve and the first branchial cleft are closely 
related more than in any other type of branchial defect. So, 
the main aim during surgery is preserving the facial nerve 
and excising the entire tract. The first branchial anomaly 
presents in an area that is cosmetically significant and an 
unplanned approach may lead to embarrassing complica-
tions. Early diagnosis and treatment is the cornerstone of 
these anomalies.

Conclusion

The first branchial cleft fistula being a rare entity, it is mostly 
misdiagnosed and mistreated. They should be suspected in 
patients with otorrhea, in the absence of chronic otitis, an 

Fig. 10  Poncet’s triangle
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orifice located in the area of the neck defined by the hyoid 
bone below, the sternocleidomastoid muscle in the back, and 
the edge of the mandible in the front communicating with 
the external auditory canal and in patients with isolated cysts 
in the parotid gland that increase in size during an inflam-
matory period.

Early diagnosis and proper treatment are imperative for 
avoiding recurrences and preventing damage to the facial 
nerve [5]. Therefore, the surgical treatment is challenging. 
CT and fluoroscopic studies can be instrumental in minimiz-
ing surgical complications by establishing a definitive diag-
nosis and directing treatment [24]. Dissection and complete 
removal of the sinus or fistulas is less exigent in absence of 
any previous infection and surgery can be safely performed 
at any time after the 6 months of age. A high index of suspi-
cion among the general physician, otorhinolaryngologists, 
paediatrician and dermatologists is important for making a 
right and informed diagnosis and to prevent complications 
like damage to facial nerve and auriculotemporal nerve 
through inadvertently exploring the lesion.

Funding I declare that we have no sources of support/funding to report 
for this work.

Declarations 

Conflict of interest I declare that we have had no relevant financial 
interests or personal affiliation / no conflict of interest. declare that all 
authors have agreed to submit the manuscript to the journal. ( Indian 
Journal of Otolaryngology and Head & Neck Surgery).

Consent for publication I declare that this work is original and the 
manuscript is not currently under consideration for publication else-
where

References

 1. Maithani T, Pandey A, Dey D, Bhardwaj A, Singh VP (2014) First 
branchial cleft anomaly: clinical insight into its relevance in oto-
laryngology with pediatric considerations. Indian J Otolaryngol 
Head Neck Surg 66(Suppl 1):271–276

 2. Adams A, Mankad K, Offiah C, Childs L (2016) Branchial cleft 
anomalies: a pictorial review of embryological development and 
spectrum of imaging findings. Insights Imag 7(1):69–76. https:// 
doi. org/ 10. 1007/ s13244- 015- 0454-5

 3. Baba Y, Ashizuka S, Kaji S, Sugihara T, Uchida G, Ohashi S, 
Kurobe M, Toya N, Ohki T, Maeda M (2023) Midline cervical 
branchial fistula with a branchial cyst in the sublingual space: a 
case report. J Pediatr Surg Case Rep 96:102692. https:// doi. org/ 
10. 1016/j. epsc. 2023. 102692

 4. D’Souza AR, Uppal HS, De R, Zeitoun H (2002) Updating con-
cepts of first branchial cleft defects: a literature review. Int J Pedi-
atr Otorhinolaryngol 62(2):103–109

 5. Bocchialini G, Bozzola A, Daleffe F, Ferrari L, Castellani A 
(2016) Unusually rapid development of a lateral neck mass: 
Diagnosis and treatment of a branchial cleft cyst. A case report. 

Int J Surg Case Rep 41:383-386. https:// doi. org/ 10. 1016/j. ijscr. 
2017. 10. 065

 6. Bawazir R, Bawazir A, Bawazir O (2021) First branchial cleft 
fistula: a case report and literature review. Ann Pediatr Surg. 
https:// doi. org/ 10. 1186/ s43159- 021- 00118-3

 7. Bajaj Y, Ifeacho S, Tweedie D, Jephson CG, Albert DM, 
Cochrane LA, Wyatt ME, Jonas N, Hartley BE (2011) 
Branchial anomalies in children. Int J Pediatr Otorhinolaryngol 
75(8):1020–1023. https:// doi. org/ 10. 1016/j. ijporl. 2011. 05. 008

 8. Li W, Zhao L, Xu H, Li X (2017) First branchial cleft anomalies 
in children: experience with 30 cases. Exp Ther Med 14(1):333–
337. https:// doi. org/ 10. 3892/ etm. 2017. 4511

 9. Arnot R (1971) Defects of the first branchial cleft. South Afr J 
Surg 9(2):93–98

 10. Olsen KD, Maragos NE, Weiland LH (1980) First branchial 
cleft anomalies. Laryngoscope 90(3):423–436

 11. Karmody CS (1979) A classification of the anomalies of the first 
branchial groove. Otolaryngol Head Neck Surg 87:334–338

 12. Work WP (1972) Newer concepts of first branchial cleft defects. 
Laryngoscope 82:1581–1593

 13. Wilson J IV, Jaju A, Wadhwani N, Gorelik M, Johnston D, Ras-
tatter J, Bhushan B, Hazkani I, Fudyma I, Maddalozzo J (2023) 
Reworking classification of first branchial cleft anomalies. 
Laryngoscope. https:// doi. org/ 10. 1002/ lary. 30783

 14. Solares CA, Chan J, Koltai PJ (2003) Anatomical variations of 
the facial nerve in first branchial cleft anomalies. Arch Otolar-
yngol 129(3):351–355

 15. Triglia JM, Nicollas R, Ducroz V, Koltai PJ, Garabedian EN 
(1998) First branchial cleft anomalies: a study of 39 cases and 
a review of the literature. Arch Otolaryngol Head Neck Surg 
124(3):291–295. https:// doi. org/ 10. 1001/ archo tol. 124.3. 291

 16. Jain S, Deshmukh P, Gupta M, Shukla S (2014) A type-II first 
branchial cleft anomaly presenting as a post-auricular salivary 
fistula: a rare presentation. Ann Med Health Sci Res 4(1):136–
139. https:// doi. org/ 10. 4103/ 2141- 9248. 126625. PMID: 24669 
347; PMCID: PMC39 52286

 17. Quintanilla-Dieck L, Virgin F, Wootten C, Goudy S, Penn E 
Jr (2016) Surgical approaches to first branchial cleft anomaly 
excision: a case series. Case Rep Otolaryngol 2016:3902974. 
https:// doi. org/ 10. 1155/ 2016/ 39029 74

 18. Powell MF, DiNobile D, Reddy AS (2010) C-arm fluoroscopic 
cone beam CT for guidance of minimally invasive spine inter-
ventions. Pain Phys 13(1):51–59

 19. Adegbiji WA, Alabi BS, Olajuyin OA, Nwawolo CC (2013) 
Presentation of preauricular sinus and preauricular sinus 
abscess in southwest Nigeria. Int J Biomed Sci 9(4):260–263

 20. Somashekara K, Babu K, Shantharam L, Geethamani V, 
Yashaswi R, Srinivas C (2011) Type II first branchial cleft cyst: 
a case report with review of literature. Indian J Otolaryngol 
Head Neck Surg Offic Publ Assoc Otolaryngol India 63:75–77. 
https:// doi. org/ 10. 1007/ s12070- 011- 0203-0

 21. Motz KM, Kim YJ (2016) Auriculotemporal syndrome (frey 
syndrome). Otolaryngol Clin North Am 49(2):501–509. https:// 
doi. org/ 10. 1016/j. otc. 2015. 10. 010

 22. Sichel JY, Halperin D, Dano I, Dangoor E (1998) Clinical 
update on type II first branchial cleft cysts. Laryngoscope 
108:1524–1527. https:// doi. org/ 10. 1097/ 00005 537- 19981 
0000- 00018

 23. Yalçin S, Karlidağ T, Kaygusuz I, Demirbağ E (2003) First 
branchial cleft sinus presenting with cholesteatoma and external 
auditory canal atresia. Int J Pediatr Otorhinolaryngol 67(7):811–
814. https:// doi. org/ 10. 1016/ s0165- 5876(03) 00074-0

 24. Koeller K, Alamo L, Adair C, Smirniotopoulos J (1999) Congeni-
tal cystic masses of the neck: radiologic-pathologic correlation. 
Radiographics 19(1):121–146. https:// doi. org/ 10. 1148/ radio graph 
ics. 19.1. g99ja 06121

https://doi.org/10.1007/s13244-015-0454-5
https://doi.org/10.1007/s13244-015-0454-5
https://doi.org/10.1016/j.epsc.2023.102692
https://doi.org/10.1016/j.epsc.2023.102692
https://doi.org/10.1016/j.ijscr.2017.10.065
https://doi.org/10.1016/j.ijscr.2017.10.065
https://doi.org/10.1186/s43159-021-00118-3
https://doi.org/10.1016/j.ijporl.2011.05.008
https://doi.org/10.3892/etm.2017.4511
https://doi.org/10.1002/lary.30783
https://doi.org/10.1001/archotol.124.3.291
https://doi.org/10.4103/2141-9248.126625.PMID:24669347;PMCID:PMC3952286
https://doi.org/10.4103/2141-9248.126625.PMID:24669347;PMCID:PMC3952286
https://doi.org/10.1155/2016/3902974
https://doi.org/10.1007/s12070-011-0203-0
https://doi.org/10.1016/j.otc.2015.10.010
https://doi.org/10.1016/j.otc.2015.10.010
https://doi.org/10.1097/00005537-199810000-00018
https://doi.org/10.1097/00005537-199810000-00018
https://doi.org/10.1016/s0165-5876(03)00074-0
https://doi.org/10.1148/radiographics.19.1.g99ja06121
https://doi.org/10.1148/radiographics.19.1.g99ja06121


1460 Indian Journal of Otolaryngology and Head & Neck Surgery (2024) 76:1454–1460

1 3

 25. Young A, Okuyemi OT. Frey Syndrome. [Updated 2023 Jan 12]. 
In: StatPearls [Internet]. Treasure Island (FL): StatPearls Pub-
lishing; 2023 Jan. Available from: https:// www. ncbi. nlm. nih. gov/ 
books/ NBK56 2247

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://www.ncbi.nlm.nih.gov/books/NBK562247
https://www.ncbi.nlm.nih.gov/books/NBK562247

	Perplexing First Branchialcleft Anomalies—A Case Series with Review of Literature
	Abstract
	Introduction
	Illustrative Cases
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	Review of Literature and Discussion
	Conclusion
	References




