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Abstract

Background: In the last ten years, ultrasound has become a useful
instrument in medical diagnostic especially in the examination of thyroid
and parotid gland abnormalities. Nevertheless, the use thereof in the
assessment of general head and neck conditions has not been sufficiently
explored in literature. Ultrasound is particularly helpful in detecting
cystic lesions as a first-line imaging tool. Ultrasound has a great potential
to be used more widely in the head and neck assessments due to its non-
invasive character, availability, and diagnostic accuracy.

Objective: To evaluate the effectiveness of ultrasound in the diagnosis of
thyroglossal duct cysts by assessing its ability to identify the nature of the
lesion, the size and location of the lesion, and differentiate it from other
neck masses.

Methodology: Published reports of investigating the effectiveness of
ultrasonography as the first line imaging modality for the diagnosis of
TGDC were identified by a systematic search of Google Scholar,
PubMed, ResearchGate and the Sci Hub, supplemented with citation
tracking. From 602 initially identified studies, only 21 studies met the
inclusion criteria after screening and duplicate removal. These studies
assessed the role of ultrasonography in early detection and diagnosis of
TGDC using standard statistical measures, typically at a 95% confidence
level.

Results: The literature podcasts the high diagnostic accuracy and clinical
utility of ultrasound in the assessment of thyroglossal duct cysts
(TGDCs). On sonography, TGDCs usually appear as well defined,
anechoic or hypoechoic cystic masses, frequently in the midline or para
midline of the neck, and commonly attached to the hyoid bone. The
sophisticated ultrasonographic findings can show heterogeneous internal
echogenicity, multiloculated compartments, ill-defined or irregular
margins, and longitudinal extension to the base of the tongue-findings
that help to distinguish between TGDCs and dermoid cysts, lymphatic
malformation, or infected lymph nodes. In others, ultrasound may reveal
intralesional debris or infection or intramuscular extension, particularly
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INTRODUCTION

in recurrent or complicated cases. The incidental detection rate of
TGDC:s is reported to be about 0.9 percent and stable lesions appear to
change minimally over time, demonstrating the sensitivity of the
modality, both in symptomatic and asymptomatic presentations.
Moreover, ultrasound possesses a great level of reliability in preoperative
evaluation, which would help determine the procedure of Sistrunk and
reduce the possibility of recurrence. The ultrasound offers radiation-free,
cost-effective, firstline diagnostic modality compared to other imaging
techniques, particularly in children and young adult populations. Such a
powerful sonographic nature highlights the use of ultrasound in not only
the primary diagnosis but also long-term monitoring and treatment
planning of TGDCs.

Conclusion: The use of ultrasound has become a very sensitive, non-
invasive, and accurate mode of imaging in the diagnosis and treatment of
thyroglossal duct cysts (TGDCs). Its sensitivity in the precise description
of the lesion morphology, evaluation of anatomic relations, and
specificity in differentiation of TGDCs with the other midline neck
lesions qualifies it as an essential first-line modality, especially in children
and young adults. The identification of sonographic appearance of
multilocation, bone attachment of the hyoid and heterogeneous
echogenicity have role in increasing the confidence of the diagnosis and
directing the appropriate clinical management with regard to surgery.
Considering its low cost, non-exposure to radiation, and diagnostic
accuracy, ultrasonography must remain the preferred initial imaging
modality in the shortterm follow-up and longterm monitoring of

TGDCs.

Ultrasonography is a non-invasive, costeffective
imaging modality that does not involve radiation or
surgical procedures. It effectively differentiates
between fluid-filled cysts and solid masses, aiding in
the early identification of potentially malignant
lesions. Ultrasonographic assessment of swollen
lymph nodes give a clue for its cancerous or benign
nature. Ultrasonography facilitates the accurate
diagnosis of thyroglossal duct cysts (TGDCs), thereby
enabling efficient management and treatment of
associated neck pathologies. (1) The thyroid gland
begins to form in the third week of pregnancy as a
small growth from the bottom part of the early
throat, near an area called the foramen cecum. As
the baby develops, the thyroid moves down the
center of the neck and reaches its final spot by the
seventh week. During its descent, the thyroid
remains connected to the tongue by a tubular
structure known as the thyroglossal duct, which
typically involutes by the eighth week of gestation. (2)

At the same time, a bone in the neck called the
hyoid bone also develops in parallel in the same area.
The thyroglossal duct often ends up closely
connected to the hyoid bone — in anterior, posterior
or middle of the hyoid bone. The lower part of the
thyroglossal duct later becomes a small part of the
adult  thyroid gland called the pyramidal
lobe.(3)Ultrasound imaging has become an essential
tool and first line imaging modality in the early
diagnosis and management of various head and neck
pathologies over the past decade because of its non-
invasive nature, accessibility, and ability to
distinguish between cystic and solid lesions.(7) While
ultrasound is frequently employed for assessing
thyroid and parotid gland abnormalities, its
application in the broader context of congenital neck
lesion such as thyroglossal duct cysts (TGDCs) has
been less extensively documented.(8) Thyroglossal
duct cysts are the most common congenital neck
masses in children and young adolescents, typically
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presenting as midline or near-midline neck swellings.
Their diagnosis is crucial due to the potential for
recurrence or infection, especially when not
managed appropriately. (9) Ultrasound plays a
pivotal role in the initial evaluation by identifying
the cystic nature of the lesion, its precise location in
relation  to  surrounding  structures, and
distinguishing it from other differential diagnoses
such as dermoid cysts, lymphatic malformations, and
inflamed lymph nodes. (6) Studies revealed that
thyroid cysts exhibited higher concentrations of
thyroid hormones in cyst fluid than thyroglossal duct
cysts and cysts related to nodular goiters. This
biochemical distinction may aid in further refining
ultrasound-based diagnoses when coupled with flui
analysis. (11)

Although existing literature provides limited reports
on the comprehensive use of ultrasound for general
head and neck lesions, emerging evidence—including
the current review—supports its valuable role in
identifying and differentiating congenital neck
masses like TGDCs.(6) Hormone analysis of the cyst
fluid revealed that single thyroid cysts had higher
levels of thyroid hormones compared to nodular
goiter-related cysts, and both were higher than levels
found in thyroglossal duct cysts.(12) These
differences in hormone content across cyst types may
provide additional diagnostic clues and aid in
formulating treatment plans.(6) The diagnosis and
treatment of such Cases are few; so, summaries are
very important. (13) The diagnosis and treatment of
TGDC remain controversial, neither FNA nor
frozen sections are absolute. (12) With the
advancement of medical technology, other different
methods and equipment are being invented and
discovered. We expect the clinical diagnosis and
treatment of this disease to improve alongside. (14)
Ultrasonography is the standard practice and is
proposed for different age groups to avoid duplicate
information from unnecessary investigation or
radiation exposure. The recurrence rate of TGDC is
lower and no cases of ectopic thyroid tissue or
postoperative hypothyroidism are reported. Ethanol
Ablation is widely used as a non-surgical, minimally
invasive treatment for various disease entities. EA
widely treats cystic thyroid nodules. Despite, its wide
range treatment options, established guidelines for
the treatment of TGDC via EA is still lacking which

requires a comprehensive review of the practices in
use today. TGDC is the second most common
pathology for EA use next to cystic thyroid nodules,
as it is the most common congenital neck mass
frequently encountered in clinical practice.
Ultrasonographic ~ features of TGDCs were
significantly marked by an ill-defined margin, rough
or irregular contour, attachment to the hyoid bone, a
location that is intramuscular, heterogeneous
internal echogenicity, multi-loculations within lesion,
and longitudinal extension into the tongue base.
Incidental findings of thyroglossal duct cysts are
found in almost 0.9% cases. These cysts do not grow
with time but changes are found in the same lesion
in terms of ultrasonographic features. Therefore, it is
recommended to screen these lesions after interval of
2 to 3 years, even if asymptomatic. Additionally, it is
recommended that FNA should be deferred unless
any features pertaining to malignancy are noticed.
TGDC are asymptomatic lesions that are commonly
found in pediatrics. It generally becomes prominent
after infections have invaded the body turning into a
swollen, tender and throbbing mass. When left
untreated, these round masses may rupture and
develop into a draining sinus which often leads to
upper respiratory infection. The TGDC has a
bimodal age distribution most commonly peaked in
the first and fifth decade of life, influencing the pre-
scholar  population  frequently.  Ultrasound
performed after an initial physical examination is the
essential diagnostic modality differentiating TGDC
from other midline neck irregularities, particularly
ectopic thyroidal tissue. Sistrunk’s procedure is the
most effectual way for the surgical treatment of
TGDC. This procedure is delayed in the newborns
unless the baby requires another surgery for which
the newborn requires general anesthesia.

MATERIALS AND METHODS:

STUDY DESIGN:

This study is a systematic review of multiple articles
that enlightens the essential role of ultrasonography
in the early detection, diagnosis and monitoring of
TGDC over time. This study is reported in
accordance with PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines
as shown in figure 1. No meta-analysis was carried
out.
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SEARCH STRATEGY:

Published reports on investigating the role of
ultrasonography in the early diagnosis and
monitoring of thyroglossal duct cysts were identified
by a systematic search of Google Scholar, PubMed,
ResearchGate, Science direct and the Sci Hub,
supplemented with citation tracking. The search was
made using combinations of the following keywords:
“Thyroglossal ~ duct cyst”, “TGDC  imaging”,
“Treatment of TGDC” and “diagnosis of TGDC”. In
addition, BOOLEAN operators such as “AND” and

“OR” were used for efficient search strategy.

INCLUSION AND EXCLUSION CRITERIA:
Publications published till April 2025 were included
in our study. From 602 initially identified studies, 21
studies met the inclusion criteria after screening and
duplicate removal. The studies included original
articles and reviews that consisted of at least one of
the following terms: “ultrasonography”,
“Thyroglossal duct cyst”, “diagnosis of TGDC”. The
inclusion criteria included full text articles exclusively
presented in English language.

The exclusion criteria consisted of conference
abstracts, publications in languages other than
English or without English translation and studies
that did not mark a clear difference between TGDC
and other neck masses and comorbidities.

RESULTS:

The search strategy generated 602 publications.581
studies were excluded as they did not meet the
selection criteria. These studies were related to other
imaging modalities, neck pathologies other than
TGDC. A total of 21 studies were included and
subjected to the quality assessment of imaging
technologies in the detection of TGDC and data
extraction. The references to these studies are
numbered and added to this paper in the references.
11 studies were published in a language other than
English and therefore, were excluded from the study.
The literature podcasts the high diagnostic accuracy
and clinical utility of ultrasound in the assessment of
thyroglossal duct cysts (TGDCs). On sonography,
TGDCs usually appear as well defined, anechoic or
hypoechoic cystic masses, frequently in the midline
or para midline of the neck, and commonly attache

to the hyoid bone. The  sophisticated
ultrasonographic findings can show heterogeneous
internal echogenicity, multiloculated compartments,
ill-defined or irregular margins, and longitudinal
extension to the base of the tongue-findings that help
to distinguish between TGDCs and dermoid cysts,
lymphatic malformation, or infected lymph nodes. In
others, ultrasound may reveal intralesional debris or
infection or intramuscular extension, particularly in
recurrent or complicated cases. The incidental
detection rate of TGDC:s is reported to be about 0.9
percent and stable lesions appear to change
minimally over time, demonstrating the sensitivity of
the modalityy, both in symptomatic and
asymptomatic presentations. Moreover, ultrasound
possesses a great level of reliability in preoperative
evaluation, which would help determine the
procedure of Sistrunk and reduce the possibility of
recurrence. The ultrasound offers radiation-free, cost-
effective, firstline diagnostic modality compared to
other imaging techniques, particularly in children
and young adult populations. Such a powerful
sonographic nature highlights the use of ultrasound
in not only the primary diagnosis but also long-term
monitoring and treatment planning of TGDCs.

DISCUSSION:

The outcome of this review strengthens the fact that
ultrasonography is an essential initial investigation
modality in diagnosis and follow-up of thyroglossal
duct cysts (TGDCs). The fact that midline or Para-
midline cystic masses, attachment to the hyoid bone,
multiloculated, or  heterogeneous internal
appearances are recurrent features when observed by
means of sonography proves the high diagnostic
power of ultrasound to diagnose TGDCs and
distinguish them from other neck masses. Its capacity
to identify the occurrence of complications like
infection, or debris or intramuscular spread adds
more value to it, particularly in repetitive or
untypical one. The low incidental detection rate as
well as the small lesion progression during
asymptomatic cases proves that ultrasound must be
used when it comes to initial assessment and
conservative follow-up procedures. Notably, the fact
that the modality is non-invasive, does not involve
any radiant energy and is less expensive, makes it
peculiarly applicable in relation to the pediatric and
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adolescent groups. In general, the outcomes defend
the further application and increase of ultrasound in

FIGURE 1: PRISMA Flow Map

the complete assessment and longitudinal treatment
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