A Case Report: A Third/Fourth Branchial Pouch Anomaly
Presented by Solid Thyroid and Lateral Cervical Neck
Masses
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ABSTRACT: Branchial pouch-derived anomalies may arise from remnants of the first, second, or third/fourth branchial arches. Branchial pouch-related
structures are found within the thyroid gland in the form of solid cell rests, epithelial lined cyst with or without an associated lymphoid component, thymic
and/or parathyroid tissue, and less commonly in the form of heterotopic cartilage. We present a rare case of left solid thyroid swelling nearby two cervical
nodules in a seven-year-old female with a clinical diagnosis suggestive of malignant thyroid tumor with metastasis to the cervical lymph nodes. Histo-

pathological examination revealed that it was compatible with third/fourth branchial pouch-derived anomaly composed of mature cartilage and thymic and

parathyroid tissues for clinical and radiological correlations.
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Introduction

Among the congenital masses related to embryonic remnants,
~70% were thyroglossal duct sinuses and cysts, 25% were
branchial cysts and sinuses, and 5% were cystic hygromas.!
The branchial pouch-derived anomalies represented the sec-
ond major cause of the head and neck pathology in childhood,
presenting about 17% of all pediatric cervical masses. Among
the branchial arch-derived anomalies, the second branchial
arch anomaly was the most common,? followed by the first
branchial arch anomaly. The third/fourth branchial arch
anomalies, on the other hand, were the least presented cases.?
The presence of parathyroid and thymic tissues suggested
that the anomaly was of the third branchial arch, as this was
where inferior parathyroid gland and the thymus developed;
however, as the superior parathyroid gland and accessory thy-
mus (that could be seen in some patients) developed from the
fourth branchial arch, the histopathological differentiation
between the third and fourth branchial anomalies became
unfavored.* Moreover, with the surgical exploration, the dif-
ferentiation might be obvious that in the third branchial arch
anomaly, the congenital tract would pass above the superior
laryngeal nerve, but it would be below superior laryngeal
nerve in cases of fourth branchial pouch anomaly.” Barium
swallow, direct laryngoscope, and magnetic resonance imag-
ing (MRI) with surgical exploration are the best diagnostic
tools for this anomaly.®

'The third/fourth branchial arch anomaly is commonly
presented on the left side of the neck. The patient usually has
neck abscess or acute suppurative thyroiditis.>’

In this report, we present a rare case of third/fourth
branchial pouch-derived anomaly in a seven-year-old female.
The anomaly presented by solid noninflamed left thyroid and
cervical neck masses instead of recurrent inflamed cystic neck
lesion. The histopathological examination of the thyroid swell-
ing revealed mature benign cartilage.

Case Report

History and examination. A seven-year-old female patient
presented to the Department of Pediatric Surgery in Ain
Shams University Hospital. For the past few months, she
complained of progressive enlargement of neck swelling. On
examination, it was found that there was left thyroid swelling
that moved up and down with deglutition as well as left nearby
two solid cervical nodules that were clinically suspected to be
enlarged lymph nodes. The swellings were not tender with no
signs of inflammation; thus, clinical suspicion of malignancy
was favored.

Thyroid function tests were normal (T3, T4, and Thyroid
stimulating hormone (T'SH)). Neck ultrasound showed soli-
tary solid left thyroid nodule about 2 X 2 cm with nearby left
cervical two mobile nodules each about 0.5 cm in diameter.
Technetium scan revealed cold solitary thyroid nodule.
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Clinical general examination and investigations (complete
blood count (CBC), liver function test, and kidney function
test) were normal.

Management and histology. The surgeon decision was
to do excision biopsy of the masses with frozen section exami-
nation. Three tissue pieces were received. The largest was the
thyroid nodule measuring 3 X 3 X 1 cm with the cut section
showing well-defined whitish firm glistening nodule about
2 % 2 c¢m surrounded by a rim of thyroid tissue. The other two
pieces were small, well-defined, and tan colored, each about
0.5 cm in the longest dimension; they were totally submitted as
such. Microscopic examination of the thyroid nodule revealed
a well-defined mature cartilage, surrounded by unremarkable
thyroid tissue (Fig. 1). Sections examined from the smaller
separate tissue pieces revealed mature thymic and parathyroid
tissues with tiny focus of thyroid follicles (Figs. 2 and 3). The
permanent paraffin sections further confirm the histological
findings that were compatible with the third/fourth branchial
pouch-derived anomaly.

Discussion

Presentation and differential diagnosis of lateral neck
swellings. The reported case was presented by neck swelling
that moved upward with deglutition with nearby cervical nod-
ules. The swellings were solid rather than cystic with no signs
of inflammation or previous history of recurrent infection.
'This presentation increased the likelihood of cancer diagnosis.
Moreover, the clinical diagnosis of branchial pouch-derived
anomalies was not considered, especially the finding that the
largest swelling was inside the thyroid gland, which was an
uncommon location.?

Third/fourth pharyngeal pouch-derived anomaly is
the rarest among the branchial anomalies.® It may cause
wide range of clinical manifestations; it may show minimal
or serious obstructive symptoms with few cases that may be
presented by thyroid swelling.” They are usually presented as

Figure 1. Well-defined mature cartilage surrounded by thyroid tissue
(H&E, X100).

Figure 2. Thyroid tissue (up, labeled with a star), thymic tissue
(labeled with an arrow), and parathyroid tissue (labeled with a circle)
(H&E, X40).

cystic lesions, so they must be differentiated from other similar
lesions of the neck, such as cystic hygromas, thyroglossal cyst,
dermoid cyst, cervical bronchogenic cysts, cystic neuromas,
and abscesses. Rarely, they are solid with many differential
diagnostic lesions, including primary and metastatic tumors,
lipomas, and fibrous hamartoma of infancy.!’

Ultrasound, CT, and MRI scans are helpful in the assess-
ment of the solid and cystic cervical swellings.! Together with
the histological evaluation, the final diagnosis can be made.®

Diagnosis of the third/fourth branchial pouch ano-
maly. The thyroid lesion was examined in the frozen sections
that were further fixed for the preparation of paraffin sections;
it showed mature cartilage with no cytological features of
malignancy within unremarkable thyroid tissue.

In the further examination of the other two left lateral
cervical nodules, they showed mature thymic and parathyroid
tissues with small foci of thyroid tissue that also revealed no
cytological criteria of malignancy. No sinus tract with epithe-
lial lining could be identified. As our case was a child, the
possibilities of congenital anomaly or tumor of a childhood
were considered, and thyroid teratoma was one of the differ-
ential diagnoses of this case; the presence of cartilage within
the thyroid gland and the age of the patient together with the
clinical suggestion of thyroid neoplasia all favored this diag-
nosis. However, thyroid teratoma is a rare neoplastic lesion
that can develop within the thyroid gland of the children with
the benign variant being more common than the malignant.!?
Therefore, many deeper sections were examined searching for
any other components of teratoma, such as glial tissue, respi-
ratory or gastric glands, and muscular or adipose tissue. Also,
we tried to find out any primitive neuroepithelial elements
that characterize immature teratoma, but we found nothing.

Although the clinical impression of the cold thyroid nod-
ule was neoplastic when considering the lateral cervical nod-
ules as metastatic, the combined histopathological findings of
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Figure 3. Thymic tissue (top) and parathyroid tissue (bottom)
(H&E, X200).

the parathyroid, thymic tissue, and mature cartilage favored
the diagnosis of the congenital anomaly of the third/fourth
branchial pouch. Rosai and Ackerman!? reported that carti-
lage, thymic, and parathyroid tissues can be components of
the branchial pouch anomaly in the thyroid. Moreover, Prasad
et al.® reported that branchial pouch anomaly can be presented
as a cold thyroid nodule. They added that this type of anomaly
was the least common among other branchial arch anomalies
presenting <1% of cases.

Differences in results in relation to other studies. In
spite of the fact that branchial pouch anomalies are congenital
lesions, they are usually present late in life. In our case, the
child was seven- years old that was in concordance with the
mean age found in a study by Thomas et al.13
that the mean age of the third or fourth branchial anomaly

They reported

was 84.6 months (about seven years).

The absence of signs of inflammation or discharging fistula
in our case challenged the surgeons to suspect branchial pouch
anomalies. In a study done by Choi and Zalzal,** they found
that the most common presenting features of these anomalies
were discharging sinuses, cervical mass, and repeated infec-
tion. Moreover, Hallak et al.!> added that the left neck side
being more affected than the right.

Conclusion
We should be minded that branchial pouch-derived anomalies
are the second common causes for pediatric cervical swellings

after the thyroglossal anomalies. Although third/fourth bran-
chial arch anomaly is rare, it should be considered when a child

is presented by cold thyroid nodule especially on the left side.
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