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Abstract Pyriform sinus malformations represent rare

third and fourth branchial anomalies. Fistulae at the latter

site were initially described and make up less than 1 % of

all brachial anomalies. They may be discovered inciden-

tally, or may present as a neck mass with recurrent infec-

tion, dysphagia, or airway compromise, and can be an

unusual cause of dysphonia in infant and children. Here,

we present a case of third branchial cyst located in pha-

ryngeal wall of the left pyriform sinus which presented

with dysphonia since birth in a 6-year-old girl. Transoral

CO2 laser excision was carried out successfully with no

communicating tract. The patient’s dysphonia showed

progressive regression at 1-year follow-up. Third branchial

cyst in the left pyriform sinus (Bailey’s type IV) is an

unusual cause of dysphonia in pediatric. Our present case

report is the first brachial cyst to be reported in the

pyriform fossa and the second branchial anomalies to be

excised transorally with CO2 laser.
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Introduction

Pyriform sinus fistula (PSF) and malformations represent

rare third and fourth branchial anomalies. They are an

unusual cause of dysphonia in infant and children. Pyri-

form sinus fistulae were initially described and making up

less than 1 % of all brachial anomalies [1, 2]. The sinus

tract originates in the pyriform (or piriform) fossa. Hence,

these anomalies have been called pyriform sinus ‘‘fistulae’’

even though an external opening to the skin rarely is pre-

sent. These remnants almost always occur on the left side,

although a small number of right-sided anomalies have

been reported [2, 3].

The branchial cysts (BCs) may be associated with a si-

nus or a fistula. A cyst with extending sinus is the most

common. About 95 % arise from the second branchial

arch, while 5 % arising from the first, third or fourth

arches, combined [4].

BCs have been divided into four subtypes according to

Bailey’s classification [5]. Type I cysts are superficial

along the anterior border of the sternocleidomastoid muscle

beneath the cervical fascia. Type II cysts lie on the great

vessels, while type III pass between the great neck vessels

to the lateral pharyngeal wall. Type IV is a columnar-lined

cyst that lies in the pharyngeal mucosal space and medial

to the great neck vessels. Most branchial cysts consist of

types 1, 2 and 3; whereas type 4 cysts are extremely rare

[6–10].
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Many theories have been proposed to explain the origin

of BCs. The ‘‘branchial apparatus remnant theory’’ which

is the most accepted [11, 12]. It suggests that the lining

epithelium of the branchial cyst is derived from branchial

cleft ectoderm or branchial arch/pouch endoderm (pseu-

dostratified columnar epithelium) or both epithelial types

as in case of a long-standing cyst.

On other hand, the ‘‘cervical sinus theory,’’ postulates

that BCs represent the remains of the cervical sinus which

is formed when the second branchial arch grows caudally

to meet the fifth [13, 14]. The third theory is the ‘‘thy-

mopharyngeal duct theory’’ which suggests that these cysts

are the remnants of the original connection between the

thymus and the third branchial pouch from which it arises

[15, 16]. A fourth one is the ‘‘lymph node inclusion the-

ory’’ suggests that these cysts are a result of cystic alter-

ation of epithelium trapped in the cervical lymph nodes

[13, 17].

We now report a case of third branchial cyst located in

pharyngeal wall of the left pyriform sinus.

Case report

A 6 year-old girl presented with dysphonia since birth

which is stationary in course and not associated with other

complaints as breathing and/or swallows. Clinical ex-

amination revealed that there is anterior neck swelling

measuring 2 9 2 cm at maximum diameter (Fig. 1).

Flexible laryngoscopy revealed left vocal fold immo-

bility near midline position with normal right vocal fold

mobility. Also, a cystic swelling arising from medial wall

of left pyriform fossa was visible. It measured about

3 9 2 cm with the arytenoids tilting towards its maximum

diameter (Fig. 2). Computed tomographic imaging re-

vealed midline subcutaneous cystic swelling and submu-

cosal cyst in left pyriform fossa (Fig. 3).

Patient underwent transoral CO2 laser excision under

general anesthesia. A submucosal cystic mass located in

medial wall of left pyriform sinus where dissection from

pharyngeal musculature was done. The mass was excised

completely with no communicating tract. Nasogastric tube

(NGT) placement was used for feeding after surgery for

7 days. Broad spectrum antibiotics were described for

2 weeks and proton pump inhibitors for 2 months (Fig. 4).

Histopathologic evaluation revealed a branchial cyst lined

by pseudostratified columnar ciliated epithelium (Fig. 5).

Three months later, the patient underwent surgical ex-

cision of the midline cystic neck swelling. It was subcu-

taneous not attached to surrounding and accidently opened

revealed keratin contents. Histopathologic evaluation re-

vealed epidermoid cyst.

She was scheduled for regular follow-up every month in

the first 3 months and every 3 months for 1 year. The

patient showed post operative progressive regression of

dysphonia.

Discussion

In 1855 (20 years after Rathke’s startling discovery of the

existence of the branchial clefts in mammalian embryos),

Langenbeck described two cases of neck cysts which di-

agnosed as persistent branchial remnants. Three years later,

Virchow described another case [5].

Third and fourth branchial anomalies may be presented

at any age [18, 19]. Recently, Ahn et al. [20] reported 21

cases of piriform sinus fistulae, with pediatrics to adults

ratio = 5:4, with the ratio of third: fourth branchial

anomaly = 3:9 in pediatrics and 2:7 in adults.

Fig. 1 Midline neck swelling, subcutaneous epidermoid cyst (circle)

Fig. 2 Left pyriform cyst sitting piggyback on the left arytenoids

(arrows)
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It may be more dangerous in neonates because of rapid

enlargement causing tracheal compression and respiratory

distress. The common presentations include history of re-

current upper respiratory tract infection, neck or thyroid

pain and tenderness, and neck mass. Other presentations

include cellulitis, thyroiditis, abscess, odynophagia,

hoarseness and stridor [21]. Also, it may present as cold

thyroid nodules in noncommunicating or noninfected

communicating cysts [22, 23], since in utero the pharyn-

gobranchial duct lies in or nearby the thyroid gland. A

combination of ultrasound and CT with or without oral

contrast will assist in the diagnosis [24].

The present case is the first case report in literature to

describe a branchial cyst in the pyriform fossa; although it

has been suggested by Bailey in 1923 [5]. Branchial fis-

tulae in the latter location have abundantly reported in the

literature.

Laser excision of third and fourth branchial arch rem-

nants was reported only once for 3rd pharyngeal pouch

[25]. So, this is the second case that excised by transoral

CO2 laser and the first (Bailey’s type IV) third branchial

cyst reported in the literature.

Endoscopic technique has evolved as the mainstay of

PSF treatment in the past 10 years. Cauterization of the

internal opening of the fistula yields results comparable to

those of open neck surgery in terms of effectiveness. On

the other hand with laser excision, postoperative pain was

minimal and no airway obstruction was observed. NGT

was used to prevent food soiling of the excised area and to

minimize pain that would have occurred if no NG tube was

inserted.

Per- and postoperative empirical antibiotics are essential

and must be directed towards covering normal bacterial

flora of the pharynx [20].

Conclusion

Branchial cysts are important differential diagnosis in neck

cysts. The present case report is the first brachial cyst to be

reported in the pyriform fossa and the second branchial

anomalies to be excised transorally with CO2 laser.

Conflict of interest None.

Ethical standard Not applicable.

References

1. Bajaj Y, Ifeacho S, Tweedie D, Jephson CG, Albert DM,

Cochrane LA, Wyatt ME, Jonas N, Hartley BE (2011) Branchial

Fig. 3 CT scan finding with well-defined cyst (arrows)

Fig. 4 Histopathological findings of cyst excised

Fig. 5 Follow-up 2 months after transoral laser excision

Eur Arch Otorhinolaryngol

123



anomalies in children. Int J Pediatr Otorhinolaryngol 75(8):1020–

1023. doi:10.1016/j.ijporl.2011.05.008

2. Nicoucar K, Giger R, Pope HG Jr, Jaecklin T, Dulguerov P

(2009) Management of congenital fourth branchial arch anoma-

lies: a review and analysis of published cases. J Pediatr Surg

44(7):1432–1439. doi:10.1016/j.jpedsurg.2008.12.001

3. Nicoucar K, Giger R, Jaecklin T, Pope HG Jr, Dulguerov P

(2010) Management of congenital third branchial arch anomalies:

a systematic review. Otolaryngol Head Neck Surg 142(1):21–

28.e2. doi:10.1016/j.otohns.2009.09.001

4. Choi SS, Zalzal GH (1995) Branchial anomalies: a review of 52

cases. Laryngoscope 105(9 Pt 1):909–913

5. Bailey H (1923) The clinical aspects of branchial cysts. Brit J

Surg 21:173–182

6. Takimoto T, Akemoto Y, Umeda R (1989) Pharyngeal cyst

arising from second branchial cleft. J Laryngol Otol 103(10):

964–965

7. Dilkes MG, Chapman J, Stafford ND (1990) Per-oral excision of

a branchial cyst. J Laryngol Otol 104(2):143–144

8. Ruscito P, Bicciolo G, Rizo S, Frenguelli A (1993) Per-oral ex-

cision of a pharyngeal branchial cyst after MRI study. J Laryngol

Otol 107(11):1054–1056

9. Cerezal L, Morales C, Abascal F, Usamentiaga E, Canga A,

Olcinas O, Bustamante M (1998) Pharyngeal branchial cyst:

magnetic resonance findings. Eur J Radiol 29(1):1–3

10. Gallego Aranda I, Gete Garcı́a P, Ballesteros Garcı́a AI, Crespo

del Hierro J, Alvarez Vicent JJ (2002) Pharyngeal branchial cyst:

description of one clinical case. Acta Otorrinolaringol Esp 53(1):

50–53

11. Aronsohn RS, Balsakis JG, Rice DH, Work WP (1976) Ano-

malies of the first branchial cleft. Arch Otolaryngol 102:737

12. Boysen ME, Besche A, Djupesland G, Thorud E (1979) Internal

cysts and fistulae of branchial origin. J Laryngol Otol 93(5):

533–539

13. King ES (1949) The lateral lympho-epithelial cyst of the neck.

Aust N Z J Surg 19(2):109–121 (illust)

14. Scott R (1987) Branchial cysts in the parotid gland. J R Coll Surg

Edinb 32(6):336–338

15. Meyer HW (1932) Congenital cysts and fistulae of the neck. Ann

Surg 95:1

16. McNealy RW (1932) Cystic tumours of the neck; thyroglossal

and branchial cysts. J Am Dent Assoc 29:1808

17. Bhaskar SN, Brenier JL (1959) Histogenesis of branchial cysts, a

report of 486 cases. Am J Path 35:407–423

18. Burge D, Middleton A (1983) Persistent pharyngeal pouch

derivatives in the neonate. J Pediatr Surg 18(3):230–234

19. Chin AC, Radhakrishnan J, Slatton D, Geissler G (2000) Con-

genital cysts of the third and fourth pharyngeal pouches or

pyriform sinus cysts. J Pediatr Surg 35(8):1252–1255

20. Ahn D, Sohn JH, Kim H, Ck Yeo (2014) Clinical and micro-

biological difference between pyriform sinus fistula in pediatric

and non-pediatric patients. Auris Nasus Larynx. doi:10.1016/j.

anl.2014.06.003 (pii: S0385-8146(14)00110-2)

21. Miller MB, Cohn AS (1993) Case report: fourth branchial pouch

sinus. Ear Nose Throat J 72(5):356–358

22. Sonnino RE, Spigland N, Laberge JM, Desjardins J, Guttman FM

(1989) Unusual patterns of congenital neck masses in children.

J Pediatr Surg 24(10):966–969

23. Liberman M, Kay S, Emil S, Flageole H, Nguyen LT, Tewfik TL,

Oudjhane K, Laberge JM (2002) Ten years of experience with

third and fourth branchial remnants. J Pediatr Surg 37(5):685–690

24. Hu S, Hu CH, Yang L, Xing JM, Chen JH, Ge ZL, Liu JS (2014)

Atypical imaging observations of branchial cleft cysts. Oncol Lett

7(1):219–222

25. Vermeire V, Moreau P (1993) A case of 3d pharyngeal pouch

sinus. Acta Otorhinolaryngol Belg 47(1):55–58

Eur Arch Otorhinolaryngol

123

http://dx.doi.org/10.1016/j.ijporl.2011.05.008
http://dx.doi.org/10.1016/j.jpedsurg.2008.12.001
http://dx.doi.org/10.1016/j.otohns.2009.09.001
http://dx.doi.org/10.1016/j.anl.2014.06.003
http://dx.doi.org/10.1016/j.anl.2014.06.003

	A branchial cyst of the pyriform fossa transoral laser resection: a case report
	Abstract
	Introduction
	Case report
	Discussion
	Conclusion
	Conflict of interest
	References


