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Presentation
A 26-year-old woman presented with a painful paramedian anterior neck mass. Her ultrasound 
and computerised tomography (CT) images appear below.

Findings and diagnosis
The ultrasound image (Figure 1) shows a right para-median anterior neck mass of mixed 
echogenicity measuring 2.3 cm x 1.9 cm, including a predominant cystic component and 
an internal microlobulated papillary projection containing calcification. The computerised 
tomography (CT) image (Figure 2) at the level of the hyoid bone demonstrates the anterior neck 
cystic mass with an internal solid and calcific component. Figure 3 is a sagittal CT reformat 
demonstrating the cyst just inferior to the submental space, lying anterior to the hyoid bone, as 
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FIGURE 3: Sagittal paramidline computerised tomography 
(CT) image of the neck showing the relation of the 
thyroglossal duct cyst (TDC) to the hyoid bone.

FIGURE 1: Sagittal B-mode sonar images of the right para-
median anterior neck mass, demonstrating the thyroglossal 
duct cyst (TDC) with intracystic postero-inferior echogenic 
nodule. Posterior acoustic shadowing indicates calcification 
of the nodule.

FIGURE 2: Axial computerised tomography (CT) scan image 
of the neck at the level of the hyoid bone, demonstrating 
the thyroglossal duct cyst (TDC) with a partly calcified, 
papillary, intracystic nodule.

FIGURE 4: Coronal computerised tomography (CT) image of 
the anterior neck triangles demonstrating the multinodular 
thyromegaly.
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well as the enlarged thyroid gland. In Figure 4, the thyroid 
enlargement with a nodular texture, internal calcification 
and mass effect on the trachea and adjacent carotid sheath 
structures is evident.

The patient underwent extirpation of the cyst and the entire 
thyroid gland. Histological analysis confirmed that the 
cystic lesion was in fact a thyroglossal duct cyst (TDC) with 
intracystic papillary carcinoma. The thyroid gland, despite 
several reviews of the histological slides, failed to show 
any features of malignant change. There was, however, 
diffuse enlargement of the follicles with intervening areas 
of haemorrhage, calcification and fibrosis. There were no 
regional nodes showing evidence of malignant infiltrate. The 
final diagnosis was benign multinodular thyromegaly with 
TDC and a nodule containing papillary thyroid carcinoma.

Discussion
The embryology of the thyroid gland is complex. It is the first 
endocrine gland to develop in a fetus. Under the influence 
of fibroblast growth factor (FGF) signalling pathways, the 
thyroid diverticulum begins around day 24 as a proliferation 
of endodermal cells, at the midline pharyngeal floor between 
two structures (the tuberculum impar and copula), an area 
that is traditionally known as the foramen caecum.1 This duct-
like invagination from the ventral pharyngeal endoderm is 
located between the first and second pharyngeal pouches. A 
tubular thyroglossal duct subsequently develops in a caudal 
direction along the midline, descending anterior to the hyoid 
bone and the airway. By the 7th week, two lateral anlages 
of the 4th and 5th branchial pouches develop into the 
ultimobranchial body which contains parafollicular c-cells. 
These are of neural crest origin and are later responsible for 
the secretion of calcitonin. These lateral bodies fuse with the 
midline descending thyroid primordium to form the thyroid 
gland. The thyroglossal duct atrophies by the 7th week to the 
10th week, leaving a gland consisting of a median isthmus 
and two lateral lobes. In 50% of individuals, a pyramidal 
lobe, which is a residuum of the thyroglossal duct, is seen 
extending cranially from the isthmus.

Remnants of the thyroglossal duct anywhere along its track 
can result in ectopic thyroid tissue or a thyroglossal cyst. 
The sites of ectopic thyroid tissue and/or thyroglossal cyst 
formation are shown in Figure 5.

TDC is the most common congenital cystic mass of the neck, 
occurring in up to 90% of cases.1 Approximately 80% of these 
cysts are located at or below the level of the hyoid bone.2 
Clinically, TDC presents as a painless paramedian swelling 
or anterior neck mass that moves on protruding the tongue 
or swallowing, owing to attachment to the hyoid bone.

Ultrasound of a TDC usually shows a midline anechoic 
mass in the typical locations described above, with a 
thin outer wall. There may be a variable internal echo 
within the cyst, depending on content, predominantly 
owing to proteinaceous material rather than infection or 
inflammation.3

On CT scans, TDC appears as a well circumscribed, smooth-
walled hypoattenuated mass along the course of embryologic 
thyroid migration (shown in Figure 5). Mean internal density 
measurements are typically less than 20 Hounsfield units. 
Increased density within a cyst may be the result of thicker, 
more viscous content, suggestive of prior infection.4 TDCs 
are usually unilocular with enhancing walls on post-contrast 
CT scans. Septation of a TDC may sometimes be observed.3

Thyroid scintigraphy using Technetium 99 m uptake scans 
is highly sensitive and specific in determining the presence 
of thyroid ectopia including TDC. Several cases of multifocal 
thyroid rests have been reported in the literature. Often, 
these rests of thyroid ectopia are the sole functional thyroid 
tissue, with no normal thyroid gland present.

Generally, TDCs have MRI features of a cyst with T1-
weighted reduced signal and corresponding T2-weighted 
shortening. An exception to the rule occurs in cases of high 
protein content, where T1-weighted hyperintensity is noted. 
Typically, there is no restricted diffusion within a TDC. Solid 
component with an intracystic nodule is well demonstrated 
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SITE LOCATION

1 Foramen caecum/lingual

2 Suprahyoid

3 Prehyoid

4 Thyrohyoid

5 Suprasternal/mediastinal

FIGURE 5: (a) Sagittal line diagram showing the common sites of ectopic thyroid 
rests or thyroglossal cyst formation; (b) Explanation of Figure 5a sites and 
locations.

a

b
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on pre- and post-contrast MRI studies. Calcification shown 
on susceptibility weighted imaging (SWI) or gradient echo 
images should prompt suspicion of a malignant nodule 
within the TDC.

Associated malignancy within a TDC has been reported 
in 1% of cases.1 TDC carcinoma must be considered in the 
presence of a mural nodule and/or calcification on cross-
sectional imaging studies.2 Although more than 80% are of 
the papillary carcinoma type, there have been reports of all 
the malignant thyroid subtypes associated with TDC (except 
for medullary carcinoma which is related to parafollicular 
calcitonin-secreting cells). Nodal metastases are much less 
common in TDC-associated carcinoma than with primary 
neoplasms arising in the thyroid gland.3

The differential diagnoses of TDC are listed in Box 1. 
Abscesses can occur anywhere in the neck and may track 
between neck spaces. MRI typically shows retricted diffusion 
of abscess content. Branchial cleft cysts, particularly second 
branchial cleft cysts, are located off-midline along the 
sternocleidomastoid muscle, posterior to the submandibular 
glands, and are often noted to insinuate between the carotid 
branches after the common carotid artery bifurcation. 
Dermoid and epidermoid cysts are easily differentiated from 
TDC by the presence of T1-weighted hyperintensity owing 
to fatty content and restricted diffusion on MRI studies 
respectively.2

Plunging or diving ranulas show a thin cystic tract to the 
sublingual space; T2-weighted sequences are useful in 
demonstrating these tracts which usually pass around the 
mylohyoid muscle. Lymphatic malformations are detected 
earlier in life (usually before age 3 years), as these are 
congenital masses that may extend across cervical neck 
spaces and cause mass effect. Laryngocoeles arise from the 
laryngeal ventricle and extend superolaterally through the 
thyrohyoid membrane. These may be internal or external 
to the larynx and can become fluid-filled, in which case 
they are called saccular cysts. TDCs can also perforate the 
thyrohyoid membrane but are not intimately related to the 
laryngeal ventricle.

An important differential diagnosis is necrotic nodal 
metastasis from squamous carcinoma of the head and neck 
region in an adult patient presenting with a painless cystic 
cervical mass. Thymic cysts in the neck, akin to thyroglossal 
cysts, are remnants of the thymopharyngeal duct during a 
similar descent through the neck resulting in thymic rests. 
These foci are occult on thyroid uptake isotope imaging.2

Upon confirmation of a diagnosis of TDC-associated 
carcinoma, a surgical approach with a view to complete 

extirpation is mandatory. Simple cyst excision is inadequate 
and results in recurrence in 30%–60% of patients.5 The 
recommended standard surgical treatment in these patients 
is by the Sistrunk procedure which includes excision of the 
cyst, surrounding core of tissue around the TDC up to the 
foramen caecum and the central hyoid bone. A recurrence 
rate of less than 10% is noted following a Sistrunk 
procedure.

Treatment of TDC-associated carcinoma, in the absence of a 
native thyroid tumour, raises the question of thyroidectomy 
being indicated. It has been recommended that the thyroid 
gland should be removed along with the TDC carcinoma 
in cases where (1) the thyroid gland is nodular, with cold 
nodule on isotope uptake scan, (2) enlarged lymph nodes are 
present, or (3) a history of previous neck irradiation exists.6 
Others recommend a more aggressive, albeit cautious, 
approach, to remove the thyroid gland along with the TDC 
carcinoma routinely at the time of Sistrunk operation.5
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BOX 1: Differential diagnoses for thyroglossal duct cysts.2

Abscess
Branchial cleft cyst
Cystic lymph node
Dermoid cyst
Epidermoid cyst
Plunging ranula
Lymphatic malformation
Laryngocoele
Squamous carcinoma
Thymic cyst
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