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M ost cases of third branchial cleft cysts (BCCs) are diag-
nosed in childhood and show a marked preference for
the left side (97%)." Prenatal diagnosis is uncommon. Here,
we present an example of this rare anomaly that was diagnosed
prenatally. The embryologic development and radiologic eval-
uation of third BCCs are discussed.

Case Report

A female neonate was delivered by planned cesarean delivery at 34
weeks’ gestation on the basis of the presence of a neck mass resolved
by prenatal ultrasonography, consistent in location with a type 3 BCC.
At delivery, physical examination revealed no tracheal abnormalities,
fistulas, or neck masses, but intraoral examination showed fullness of
the posterior oropharynx on the left side. MR imaging examination
demonstrated a large cystic structure in the retropharyngeal space,
extending from the nasopharynx through the thoracic inlet (Fig 1).
On direct laryngoscopy, palpation of the neck produced clear fluid
from an opening at the inferior aspect of the left pyriform sinus, and
a left type 3 BCC was diagnosed. Cauterization of this opening was
performed; however, postoperatively the mass failed to resolve. On
day of life (DOL) #22, intraoperative sonography—guided drainage of
the cyst was performed for decompression and produced straw-col-
ored fluid and air. Definitive resection was completed on DOL #36.
The surgical procedure included a left thyroid lobectomy and excision
of a3 X 3-cm cystic mass adherent to the left thyroid lobe with a tract
entering the pyriform sinus. Pathologic evaluation was consistent
with a BCC (Fig 2).

Discussion

Most cystic lesions in infants and children are congenital or
developmental in origin and reflect aberrancies in embryogen-
esis. The differential diagnosis most commonly includes thy-
roglossal duct (TGD) cysts, lymphatic malformations (LMs),
and BCCs. The appropriate radiologic evaluation for these
masses depends on their location, extent, and presumed con-
sistency (cystic vs solid). To determine consistency, ultra-
sonography offers many advantages: it does not require seda-
tion, does not expose the patient to radiation, and can
determine easy establishment of whether the lesion is solid or
cystic. CT scanning and MR imaging are preferred when the

Received March 8, 2009; accepted March 10.

From Rosalind Franklin University of Medicine and Science (M.J.J.), Chicago, Ill; and
Departments of Otolaryngology-Head and Neck Surgery (M.J.P., R.J.H.S.) and Diagnostic
Radiology (Y.S., W.RK.S.), University of lowa Hospitals and Clinics, lowa City, la.
Please address correspondence to Wendy R.K. Smoker, MD, FACR, Department of Radi-
ology-Neuroradiology Division, University of lowa Hospitals and Clinics, 200 Hawkins Dr
0453-G JCP, lowa City, IA 52242-1078; e-mail: wendy-smoker@uiowa.edu

DOI 10.3174/ajnr. A1627

1804  Joshi | AJNR 30 | Oct 2009 | www.ajnr.org

The Rare Third Branchial Cleft Cyst

SUMMARY: Third branchial cleft cysts (BCCs) are rare entities that represent abnormal persistence of
the branchial apparatus. On CT examination, these cysts appear as homogeneous low-attenuation
masses with well-circumscribed margins; on MR imaging, they demonstrate variable signal intensity
on T1-weighted images and are hyperintense relative to muscle on T2-weighted images. Definitive
treatment is surgical excision. We present a case of a third BCC and describe its diagnosis and

lesion is extensive or when it crosses multiple anatomic
spaces.”

A TGD cyst usually presents as a palpable, nontender mid-
line neck mass that elevates with swallowing or protrusion of
the tongue. Ultrasonography is the imaging technique of
choice for these lesions, which will have a variable appearance
(anechoic, homogeneously hypoechoic, or heterogeneous),
regardless of the presence of infection or inflammation. On
CT examination, uncomplicated TGD cysts are well-defined,
low-attenuation masses and, on MR imaging, demonstrate
fluid signal intensity.?

LMs are vascular malformations composed of lymph sacs
of varying sizes separated by connective tissue stroma. Unlike
TGD cysts, LMs typically present in the lateral neck as mul-
tiloculated lesions often with fluid-fluid levels indicative of
intralesional bleeding. Smaller LMs can be easily examined by
ultrasonography to confirm location and extent. However,
most LMs are large and require more in-depth imaging.

In uncomplicated multiloculated LMs, ultrasonography
shows multiple cystic spaces, CT examination demonstrates
low-attenuation cysts that do not enhance, and MR imaging
demonstrates fluid-intensity lesions. Hemorrhage will in-
crease echogenicity on ultrasonography, attenuation on CT scan,
and signal intensity characteristics on MR imaging. MR imaging
is the preferred method to demonstrate intralesional hemor-
rhage, fluid-fluid levels, and the infiltrative extent of LMs.”

The BCC is a vestige of the branchial apparatus, which
appears during the fourth week of gestation as 6 paired sets of
arches, each with an associated internal pouch and external
cleft." Each arch has a corresponding condensation of meso-
derm, artery, and nerve,” with the third arch giving rise to the
superior laryngeal constrictor muscles and portions of the hy-
oid bone, the internal carotid artery, and the glossopharyngeal
nerve.! The dorsal portion of the third branchial pouch forms
the inferior aspect of the thyroid gland, whereas the ventral
portion gives rise to the thymus.' The second, third, and
fourth clefts combine to give rise to the cervical sinus of His,
which eventually obliterates.* Incomplete obliteration of these
spaces results in branchial abnormalities.?

The BCC has no external opening but can occur in con-
junction with a sinus or a fistula. Sinuses have an internal
opening but no external openings, whereas fistulas have both
internal and external openings. A sinus extending from the
cyst is the most common presentation. There are 95% of BCCs
that arise from the second branchial arch, with the remaining
5% arising from the first, third, or fourth arches, combined.®
Third BCCs are very rare but remain the second most com-
mon congenital lesion of the posterior cervical area after LMs’



Fig 1. Sagittal (A) T1 and axial (B) T1-and (C) T2-weighted MR images. A paraglottic and retropharyngeal cystic mass with an air-fluid level is present, displacing the left carotid sheath

structures laterally and anteriorly.

and can present as asymptomatic masses or produce a variety
of symptoms if infected. Definitive treatment of third BCCs is
surgical excision."?

The close proximity of the third and fourth branchial
arches makes distinguishing these 2 abnormalities radiologi-
cally difficult. For accurate diagnosis, the relationship of the
sinus tract to the superior laryngeal nerve must be determined
surgically.' A third arch sinus arises from the base of the pyri-
form sinus, courses superior to the superior laryngeal and hy-
poglossal nerves but inferior to the glossopharyngeal nerve,
and travels posterior to the carotid artery. Fourth arch sinuses
arise from the apex of the pyriform sinus, course inferior to the
superior laryngeal nerve, and track down the tracheoesopha-
geal groove.

Because BCCs are rare and are often confused with other
entities, the radiologic diagnosis may be difficult. The super-
ficial location of some of these cysts makes them well-suited
for sonography examination. Like LMs, BCCs are anechoic on
sonography, but infection and hemorrhage will increase echo-
genicity.” CT scan and MR imaging are the imaging modalities
of choice to assess the extent and depth of BCCs. On CT ex-

Fig 2. Photomicrographs (A, low-powered) and (B, high-powered) show rupture of the cyst wall with granulation tissue and
foreign-body giant-cell reaction. Photomicrographs (C, low-powered and D, high-powered) demonstrate a cyst lining
composed of inflamed squamous mucosa with surrounding lymphoid tissue.

amination, they appear as fluid-attenuated masses with well-
delineated margins.® Structures adjacent to the cysts are dis-
placed, but fascial planes are preserved unless a biopsy has
been performed or an infection is present. MR imaging dem-
onstrates variable cyst wall thickness and contents that may be
hypointense or, in the presence of proteinaceous debris, hy-
perintense to muscle on T1-weighted images. BCCs are hyper-
intense on T2-weighted images. Infection can cause rim en-
hancement,® mimicking abscesses or lymphadenopathy.®

Location can help to establish a differential diagnosis. In
general, TGD cysts are midline, whereas LMs and BCCs are
laterally located. A lesion near the external auditory canal or
parotid gland is likely to be a BCC, whereas a lesion anterior to
the sternocleidomastoid muscle and posterior to the subman-
dibular gland should suggest a second BCC. Posterior cervical
space cystic masses are either LMs or third BCCs.”

Histopathologic examination of the lesion excised from
our patient confirmed the diagnosis of a third BCC. The asso-
ciated inflamed squamous mucosa with surrounding lym-
phoid tissue (Fig 2) is consistent with the typical pathologic
findings of a BCC.>”
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In summary, although rare, a third BCC should be consid-
ered in neonates and infants with a posterior cervical cystic
neck mass. Imaging is essential in the diagnosis and manage-
ment of these lesions. The definitive treatment requires surgi-
cal excision. At surgery, the relationship of the sinus tract to
the superior laryngeal nerve and the pyriform sinus will differ-
entiate between third and fourth BCCs.
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