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Branchial cleft cysts are the second most common congenital
mass of the neck in children and account for 20% of congenital
neck masses. Embryologically, the branchial apparatus devel-
ops between weeks 2 and 7 of fetal life.1 Persistence of
branchial remnants may lead to the formation of cysts,
fistulae, or sinuses. The second branchial cleft defect is
most common, accounting for more than 90% of the cases
of branchial cleft anomalies. Third and fourth branchial cleft
defects are uncommon and usually present later in life.2–4

However, case reports exist of these anomalies presenting in
the newborn period,5,6 usually related to acute respiratory
distress. We report a 1-day-old infant in whom a branchial
cyst presented as an air-filled neck mass that enlarged with
Valsalva.

Case Presentation

A male infant presented to the neonatal service following
spontaneous vaginal delivery at home to a 24-year-old moth-
er who had no prenatal care. The infant appeared well at
birth, but was brought to a hospital for evaluation and initial
newborn care. At 12 hours of age, he was noticed to have a

left-sided, 3 � 3 cm soft, fluctuant, anterior triangle neck
mass, which appeared to be gradually increasing in size and
was noticeably larger during crying and agitation. No pits,
discoloration, or discharge were noted externally. The infant
had associated mild inspiratory stridor when agitated, but
otherwise normal physical examination findings. He tolerat-
ed feeding and was stable in room air with normal arterial
saturation. Studies included a normal chest roentgenogram,
blood gas analysis, complete blood count, and basicmetabolic
profile on admission. The pediatric ear-nose-throat (ENT)
service was consulted and performed nasopharyngoscopy
at the bedside, revealing the lateral pharyngeal fullness
with effacement of the pyriform sinus on the left side and
right-sided shift of the larynx but no concern for immediate
airway obstruction. Ultrasound imaging of the neck revealed
a 3.1 � 2.7 cm, nonvascular air-filled neck mass without
fluid. A magnetic resonance imaging (MRI) of the neck
(►Fig. 1) demonstrated a 4.5 cm predominantly air-filled
mass in the lateral aspect of the neck, with a small air-fluid
level. The differential diagnosis included external laryngo-
cele, lateral cervical esophageal diverticulum, branchial cleft
anomaly, and cervical foregut duplication cyst. An
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Abstract Branchial cleft cysts are common causes of congenital neck masses in the pediatric
population. However, neonatal presentation of branchial cleft cysts is uncommon, but
recognizable secondary to acute respiratory distress from airway compression or
complications secondary to infection. We report a 1-day-old infant presenting with
an air-filled neck mass that enlarged with Valsalva and was not associated with
respiratory distress. The infant was found to have a third branchial cleft cyst with an
internal opening into the pyriform sinus. The cyst was conservatively managed with
endoscopic surgical decompression and cauterization of the tract and opening. We
review the embryology of branchial cleft cysts and current management.
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esophagogramwas performed (►Fig. 2), which demonstrated
extrinsic mass effect on the cervical esophagus from the
adjacent left neck gas collection, but no communication
between the cyst and the esophagus. The infant was taken
to the operating room by the ENT service for microlaryngo-
scopy and bronchoscopy, which revealed a distinct mucosal
tract originating from the left pyriform sinus (►Fig. 3). The
tract was cannulated with a small suction catheter and the
mass instantly decompressed, confirming the diagnosis of a
branchial cleft sinus. Because there were no signs of infection
at this time, the decision was made to proceed initially with
conservative management of the cyst. Endoscopic cauteriza-
tion of the sinus tract and opening was performed using a
monopolar electrocautery catheter. The infant tolerated the
procedure well without complication. He remained stable
after surgery without postoperative reaccumulation and was
discharged home on day of life 6.

At day of life 10, however, the infant was readmitted for
swelling on the left side of his neck and mild inspiratory
stridor. Ultrasound imaging revealed a 3 cm fluid-filled neck
mass with a small focus of air. The mass was decompressed at
the bedside with simple needle aspiration without complica-
tion. At his last follow-up in the outpatient clinic at 13months
of age, hewas healthywith a normal neckexamination and no
evidence of recurrence.

Discussion

We report an atypical presentation of branchial cleft cyst in a
12-hour-old neonate with an air-filled neck mass, which
enlarged with Valsalva. The branchial apparatus begins to
develop in the 2nd week of fetal life and completes develop-
ment by the 7th week of fetal life.1 Branchial arches develop
frommesoderm and separate externally by ectodermal-lined
clefts and internally by endodermal-lined pouches. Branchial
anomalies occur following maldevelopment of the branchial
apparatus; these are classified as cyst, sinus, or fistula.7 A cyst
is an epithelial-lined structure with limited or no opening in
the skin or pharynx. A sinus is a blind tract with an opening
either externally to the skin or internally to the pharynx. A
fistula is a continuous tract communicating externally to the
skin and internally to the pharynx.8

Branchial cleft anomalies are the second most common
cause of congenital pediatric neck masses, thyroglossal duct
cyst being themost common.9Most branchial cleft anomalies
are generally derivatives of the second arch (> 90%).4,9 Third
and fourth branchial cleft anomalies are much less common,
with third branchial cleft anomaly representing 2 to 8% and
fourth branchial cleft anomaly representing 1 to 2% of these
anomalies.2–4 In addition, third and fourth branchial cleft
anomalies commonly present in older children, with a medi-
an age of presentation of 5 and 9 years, respectively.10,11

Although rare, neonatal presentations of third branchial cleft
cysts have been reported in the literature.2,3,6,8,10–25 The
presentation of both third and fourth branchial cleft cysts
typically begins with left-sided acute lateral neck swelling,
pain, and fever, findings suspicious for either neck abscess or
acute suppurative thyroiditis with or without upper

Fig. 1 MRI of the neck showing a4.5 cm mass in the lateral aspect of the neck, with small air-fluid level. MRI, magnetic resonance imaging.

Fig. 2 Esophagogram showing extrinsic mass effect on the cervical
esophagus from the adjacent left neck gas collection but no com-
munication with the esophagus.
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respiratory tract infection. Atypical presentations with respi-
ratory distress or with a cutaneous discharging fistula have
also been reported, and respiratory distress is more likely for
those in the neonatal period.10,11 However, our patient was
unusual in that he did not have respiratory distress or acute
infectious complications. Most third and fourth branchial
cleft cysts appear on the left side as in our patient, and there
have been reports of enlargement with swallowing, filling
with air and/or fluid.17,26 To our knowledge, this is the first
case report of a neonate presenting on the 1st day of life with
an air-filled third branchial cleft cyst that enlarged with
Valsalva and was not associated with respiratory distress.

Differentiation between third and fourth branchial arch
anomalies is problematic by imaging or clinical examination
because of similarity in presentation; both may have open-
ings in the pyriform fossa and terminate at the skin of the
anterior border of the sternocleidomastoid muscle.26 If
completely excised, they may be distinguished based on the
course of the fistula and the relation to the superior laryngeal
nerve, although this nerve rarely is identified definitively on
dissection. Third branchial cleft defects originate from the
base of pyriform fossa, cross the thyrohyoid membrane, and
pass superficial to the superior laryngeal nerve.7,27 Fourth
branchial cleft defects originate from the apex of pyriform
fossa, pass through the cricothyroid membrane, and course
deep to the superior laryngeal nerve.27

Differential diagnosis of a lateral neck mass in the neonate
includes vascular malformations, neoplasm, thymic cysts,
foregut duplication cysts, and external laryngoceles, in addi-
tion to branchial arch cysts. Given the air-filled mass in our
patient, we considered the possibility of laryngocele. A

laryngocele is an air-filled herniation of the saccule of the
laryngeal ventricle. External laryngoceles present as cystic
swelling anterior to the sternocleidomastoid muscle andmay
be a rare cause of respiratory distress in the newborn. Foregut
duplication cyst is a benign developmental anomaly of the
gastrointestinal tract. The majority of these cysts are located
in the thorax and abdomen; only 0.3% arises from the head
and neck. Infrequently, these cysts present with respiratory
distress in the newborn period. Imaging studies usually help
to differentiate and localize the lesion.28

Confirmation of the diagnosis of a third or fourth branchial
arch anomaly is centered on the ability to demonstrate the
origin of the fistulous opening in the pyriform fossa. Diag-
nostic investigation usually starts with a neck sonogram,
which helps to differentiate a vascular mass from an air-filled
mass. A barium swallow study or esophagogram may delin-
eate the tract of a branchial sinus if the sinus is freely
communicating with the pharynx. Lin and Wang described
identification of the sinus tract by barium studies in almost
every case.14 However, Park et al reported that barium
esophagogram detected the anomaly in only 50% of the
cases.29 In our patient, barium esophagogram did not dem-
onstrate a tract. Computed tomographic scan and MRI have
also been used to define sinus tracts with limited suc-
cess.2,10,11,30 In our patient, MRI was done to differentiate a
branchial cleft cyst, laryngocele, and foregut duplication cyst,
as well as to exclude the mediastinal extension of the mass,
which could have major anesthetic implications. This testing
was done without risk of radiation or sedation.31 Direct
operative laryngoscopy is the most sensitive method for
definitive diagnosis of branchial cleft anomalies via

Fig. 3 Direct laryngoscopy. (A) Endoscopic view of the left pyriform sinus. Note the small mucosal-lined opening at the lateral aspect of the sinus.
(B) Placement of a small catheter endoscopically, resulting in immediate deflation of the mass and verifying the diagnosis. (C) Electrocautery
catheter device being inserted into the tract. (D) Postoperative view of the cauterized sinus tract.
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visualization of a pit or sinus opening in the pyriform sinus. In
addition, this method has the advantage of potential for
therapeutic intervention, as performed in our case.

Various methods have been used for treating third or
fourth branchial cleft cysts, but no standardized approach
has been recommended for the neonatal period due to the
rare occurrence. Incision and drainage are the most com-
monly used methods to treat infected branchial cleft cysts,
often for acute swelling due to neck abscess; however, there
is a high recurrence rate.10 Open surgical removal of fistu-
lous tracts along with an ipsilateral hemithyroidectomy has
the lowest recurrence rate, if it can be performed safely. The
incidence of postoperative complications with excision of
third and/or fourth branchial cleft cysts and tracts is
significantly higher in children under 8 years of age than
in older children, and is expected to be high in the neo-
nate.32 Endoscopic cauterization is emerging as an attrac-
tive management option for third and fourth branchial cleft
anomalies in neonates and young children, with failure
rates decreasing with technological advances. Cure rates
with endoscopy may now be comparable to open neck
surgery, with lower rates of complications.10 Park et al
described 15 cases managed by endoscopic cauterization
of the pyriform fistula with trichloroacetic acid.29 They
demonstrated an 80% success rate in this series with
endoscopic cauterization alone, without requiring formal
excision. However, the age of patients from this study
ranged from 2 to 49 years. No large case series have
specifically examined endoscopic cauterization of branchi-
al cleft cysts in the neonatal period.

Our patient did present to us at 10 days of life with a fluid
collection in the area of the cyst which was treated with
needle decompression with no further complications. This
collection may have represented a simple postoperative
seroma rather than a recurrence. The cyst lining was cauter-
ized with the intention of promoting the cyst to scar closed
from inside out. At this time, the lining may not have had
sufficient time to scar closed, resulting in a seroma formation.
His last follow-up demonstrated no recurrence at age
13 months. Formal excision will be reserved for clinical
evidence of recurrence.

In summary, we present an unusual case of a branchial
cleft cyst presenting with an air-filled neck mass that en-
larged with Valsalva in a newborn that was diagnosed and
managed by direct laryngoscopy with cautery.
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