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Abstract

Background: Fourth branchial pouch abnormalities are uncommon congenital diseases of the neck caused by aberrant
development of the branchial apparatus during embryogenesis. Misdiagnosis, inadequate treatment, and ongoing recurrence
are possible outcomes of improper recognition of these aberrations.

Case Report: This article presents a unique case of a 12-year-old paediatric patient who reported with a sudden emergence of
a left sided lateral neck mass following sports practice. The patient underwent thorough diagnostic testing, including
radiographic tests, which revealed a fourth branchial cleft cyst and treated with surgical excision. The patient underwent
surgical excision with no postoperative complications and remained asymptomatic during follow-up.

Conclusion: This case highlights the importance of considering brachial arch anomalies in the differential diagnosis of neck

masses in paediatric patients.
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Introduction

Six paired mesodermal arches make up the human
branchial apparatus, which develops during the early
stages of gestation. These arches are divided by
ectodermal and endodermal invaginations known as
clefts and pouches, respectively [1]. The mesenchymal
core of each arch is made up of neural crest cells. This
core will eventually give rise to the skeletal and
interstitial structures of the head and neck, as well as
the blood vessels and nerves that are connected to
them. The branchial apparatus is hypothesized to be
the source of congenital lateral cervical cysts, fistulae,
and sinuses. Of the congenital malformations of the
branchial apparatus, the second branchial arch,
pouch, or cleft accounts for around 95% of cases, with
the first and third arches accounting for the majority
of the remaining cases [5]. Less than 100 occurrences
have ever been documented in the literature [2,3].
making remnants of the fourth branchial arch
incredibly uncommon. They make up 1-4 percent of
all branchial abnormalities. The most common
presentations of these abnormalities are acute
suppurative thyroiditis, recurring neck infections,
and/or abscesses [4,5]. The laryngeal cartilages, the
pharyngeal and laryngeal constrictor muscles, the
superior laryngeal nerve, the left thoracic aorta, the
right proximal subclavian artery, the ultimobranchial
body, which gives rise to the thyroid's calcitonin-
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secreting interfollicular cells, and the superior
parathyroid glands are all derivatives of the fourth
pouch [6-8]. Nearly all fourth branchial abnormalities
are seen on the left side [9,10,11]. There is no
concrete evidence to support this private location's
purpose. This discovery has been linked to the
asymmetry in vascular development between the left
and right fourth arches, according to certain
suggestions [9,10]. The fourth arch artery on the left
side develops into the aortic arch during normal
branchial apparatus development, whereas the fourth
arch artery on the right side forms the proximal
portion of the right subclavian artery [12,13].
Nevertheless, an additional explanation might be the
preferential  leftsided  development of  the
ultimobranchial bodies in most mammalian species,
for reasons that are now unclear [14,15,16]. These
malformations frequently pose difficulties for
diagnosis and treatment. In certain cases, the
diagnosis of fourth branchial abnormalities is still
challenging despite the results of endoscopic
assessment using direct laryngoscopy, computed
tomography (CT) scan, barium swallow tests, and
ultrasound. However, these congenital anomalies may
not always be identifiable in clinical practice due to
their uncommon frequency. This clinical example
emphasizes how crucial it is to identify uncommon
illnesses like branchial cleft cysts as soon as possible
and to treat them appropriately.
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Case report

A twelve-year-old male youngster presented to Apollo
EN.T. Hospital in Jodhpur, Rajasthan, India,
complaining of leftsided neck swelling on the
anterior aspect during the previous three to four years.
To begin, there was a history of anterior neck blunt
traumatic injury while playing with a ball. He had an
uncomfortable swelling on the left side of his neck at
the time, as well as a fever. There had been no
previous history of dysphagia, dyspnoea, hoarseness,
vomiting, or aspiration. In response to the
aforementioned concerns, the patient was prescribed
medicine by a paediatrician. After 4-5 days of
medicine, the swelling had shrunk and all of the
symptoms had vanished. Within 3-5 months, he got
swelling in the neck at the same spot, along with fever
and discomfort. The computed tomography (CT)
scan that was performed on this case demonstrated a
hypodense mass lesion with rim enhancement
between the left thyroid lobe and neck arteries,
extending to the left pyriform sinus apex. These
results are consistent with a thyroid abscess. Only
leucocytosis was discovered in the blood tests.
Intravenous antibiotics relieve the symptoms once
more. After a vyear, the same problems have
resurfaced. Parents were concerned about the
symptoms this time. Parents sought advice from the
paediatrician, but when the situation did not
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improve, the patient was transferred to us. Regarding
the nature of the illness, parents have received
counselling. A repeat CT scan was advised.
Radiological diagnosis was challenging in this patient
as the lesion was giving impression of thyroid abscess
but looking at the previous radiology scan and history
of recurrence, the possibility of recurrent infection in
pre-existing congenital cyst was raised and
laryngoscopy correlation was advised. The patient was
scheduled for general anaesthesia surgery following
the acquisition of appropriate consent for the surgical
removal of the cyst. Direct laryngoscopy was used to
rule out any communication with the pyriform fossa
following intubation, and it was not present. An
incision had been made in the lower neck skin crease
following painting and draping at the surgical site.
The subplatysmal flap was raised. Because of the cyst's
fibrosis and inflammation, the strap muscles were
attached to it. A good surgical plain was kept in place
across the internal carotid artery and internal jugular
vein. [t was possible to identify the cyst's posterior wall
and observe that a tiny pouch of the cyst was
connected close to the side of the pyriform fossa. The
cyst, with its whole posterior wall, was totally
removed. Haemostasis was attained. The surgical site
was sutured in layers, and the suction drain was left in
place. After a successful extubation, the youngster was
sent to recovery. The drain was removed on post-op
day 2 and the patient was released without complaint.
The patient is presently doing well.

Figure 1-3: Computed tomgraphy scan suggestive of hypodense mass lesion (arrow mark) with rim enhancement between
the left thyroid lobe and neck arteries, extending to the left pyriform sinus apex (small vertical arrow).

Discussion

Branchial arches are the source of several particular
structures seen in the neck. Acute suppurative
thyroiditis, abscesses, or lateral neck masses are the
typical symptoms of fourth branchial pouch
abnormalities, which are unusual [4]. Just a few
isolated occurrences have been documented since
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these anomalies were initially discovered in 1972; they
represent 1-4 percent of all branchial apparatus
abnormalities [17]. A fistula of branchial origin is
made up of remains of both the pouch and the cleft,
with rupture of the intervening branchial plate; a
sinus is a tract that is accessible to either the gut or the
skin, but not both, and a cyst is open to neither [18].
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These three classifications can be used to describe
anomalies. By means of the pharyngobranchial duct,
the third and fourth pouches are joined to the throat.
There is ongoing connection with the pyriform fossa
if this duct does not disintegrate by the seventh week
of pregnancy. It can be challenging to distinguish
between abnormalities of the main arches based only
on clinical criteria because to their comparable
courses. Starting from the pyriform sinus, the
fistulous tract of a fourth branchial pouch descends
and exits the throat posterior to the thyroid cartilage,
cricothyroid muscle, and superior laryngeal nerve.
The trachea and recurrent laryngeal nerve are reached
by the tract as it continues to descend lateral. The tract
turns forward beneath the aortic arch on the left side
before moving upward and posterior to the internal
carotid artery. Rarely, the tract on the right side
circumnavigates the subclavian artery before rising.
The tract travels superiorly, passing across the
hypoglossal nerve, and may eventually open externally
in the neck at the sternocleidomastoid muscle's lower
anterior part [6,7,19,20]. Age-related differences exist
in the clinical appearance of anomalies of the fourth
branchial arch. Dyspnoea episodes are the most
common presentation in newborns [21], cervical
cutaneous fistulas appear in childhood, and these
cysts later present classically with a recurring history
of infections and neck abscesses, the left side being
affected in 93.6 percent of cases, the right side in 6%,
and the bilateral location in 0.5% of cases. Acute
suppurative thyroiditis can be caused by infectious
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episodes that manifest clinically as chronic neck
edema and may even affect the ipsilateral thyroid lobe
where the cyst is located. Subacute de Quervain's
thyroiditis, Hashimoto's thyroiditis, or bleeding from
a thyroid nodule should be considered as differential
diagnoses when these signs are observed in the neck
[22]. It is necessary to undertake a diagnosis in order
to show the presence of a sinus or fistula originating
in the pyriform sinus. These results can be shown with
a barium esophagogram, which should only be
performed once the acute infection has cleared up.
The preferred methods for exhibiting thyroid
involvement, as well as the location and extent of
pyriform sinus abnormalities, are magnetic resonance
imaging (MRI) and computed tomography (CT) [23,
24].

The timely detection of fourth branchial pouch
abnormalities is a crucial problem that our case raises.
The patient had received a great deal of medical care.
Because of the risk of infection and potentially fatal
abscesses, thorough surgical excision is the
cornerstone of therapy for fourth branchial
abnormalities [2, 5]. Recently, branchial cleft cysts
have been treated with sclerotherapy using OK-432
[25]. Early excision is advised due to the increased
likelihood of subsequent infection of congenital
malformations. In order to start the surgical
procedure in a region devoid of post inflammatory
fibrosis, the thyroid ala and carotid sheath should be
exposed [2].

Figure 4: Main surgical specimen

Conclusion

Unusual and intriguing prenatal development
abnormalities, fourth branchial arch anomalies can
manifest in a variety of ways. By appropriately
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evaluating the patient before to surgery and carefully
organizing the surgical procedure, these lesions may
be effectively removed, providing the patient with
respite from this cause of recurring infection. Surgical
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removal of the abnormality is the final step towards
definitive therapy.
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