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Purpose: The purpose of this study was to identify ultrasonographic features that can be used to 
differentiate between thyroglossal duct cysts (TGDCs) and dermoid cysts (DCs).
Methods: We searched surgical pathology reports completed between January 2004 and 
October 2015 and identified 66 patients with TGDCs or DCs who had undergone preoperative 
ultrasonography. The ultrasound images were reviewed by two radiologists who were blinded to 
the pathological diagnosis. They evaluated the following parameters: dimensions, shape, margin, 
location in relation to the midline, level in relation to the hyoid bone, attachment to the hyoid 
bone, the depth of the lesion in relation to the strap muscles, internal echogenicity, internal 
echogenic dots, multilocularity, the presence of a longitudinal extension into the tongue base, 
posterior acoustic enhancement, the presence of internal septae, and intralesional vascularity.
Results: There were 50 TGDCs and 16 DCs. TGDCs were significantly more likely than DCs to 
have an irregular shape, an ill-defined margin, attachment to the hyoid bone, an intramuscular 
location, heterogeneous internal echogenicity, multilocularity, and longitudinal extension into the 
tongue base.
Conclusion: Ultrasound findings may inform the differential diagnosis between TGDCs and DCs. 
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Introduction

Thyroglossal duct cysts (TGDCs) and dermoid cysts (DCs) are the most common congenital midline 
neck masses in children [1-3]. Specifically, TGDCs account for 70% of these masses, and result from 
the incomplete involution of the thyroglossal duct (TGD) as the thyroid gland migrates from the 
foramen cecum at the tongue base to the cervical thyroid bed [4]. In contrast, DCs are congenital 
lesions of mesodermal and ectodermal origin. Only 1%-7% are found in the head and neck region, 
with 23% of these cysts occurring in the anterior midline neck [5-7]. Clinically, both TGDCs and DCs 
present as palpable masses in the anterior neck. However, even though TGDCs and DCs are clinically 
similar, only TGDCs require the Sistrunk procedure, which involves the removal of the entire tract, 
along with the middle third of the hyoid bone. This is because TGDCs tend to recur if only simple 
excision is performed [1,8,9]. Conversely, the standard treatment for DCs is simple excision of the cyst 
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[10].
Therefore, it is important that surgeons use imaging techniques to 

diagnose anterior neck cysts before surgery. A definitive diagnosis 
helps surgeons to obtain consent and plan surgery, and it limits the 
extent of surgery. Even though computed tomography or magnetic 
resonance imaging can be used for this purpose, ultrasonography 
(US) is the most commonly used initial imaging technique, because 
(1) it is easily accessible, (2) it does not involve radiation, and 
(3) it confers superior near-field resolution [4,11,12]. The US 
characteristics of TGDCs and DCs have been well described in 
several previous studies [4,12-14]. Nonetheless, few investigations 
have compared the US findings of TGDCs and DCs [15]. Therefore, 
the aim of this study was to identify ultrasonographic features that 
help differentiate between TGDCs and DCs in children who present 
with an anterior neck mass.

Materials and Methods

Study Population
Institutional review board approval was obtained for this 
retrospective study, and the requirement for informed consent 
was waived. We collected all confirmed cases of TGDC or DC by 
searching the pathology database at Seoul National University 
Hospital for reports completed between January 2004 and October 
2015. Electronic medical records were also reviewed, and all 
patients were included if they were younger than 15 years of age 
when they presented with an anterior neck mass, had undergone 
surgery for-and were histologically confirmed as having-TGDC or DC, 
and had undergone preoperative US. Ultimately, 66 children (mean 
age, 4.18 years, range, 11 months to 15 years; 37 boys and 29 girls) 
were enrolled in our study.

US Image Analysis
All US examinations were performed using a high-frequency (5-
12 MHz) linear probe; the patients were laid in the supine position, 
with neck extension. Serial transverse and longitudinal US images 
of the lesions were acquired, and color Doppler images were 
routinely obtained to evaluate internal vascularity. The US images 
were retrospectively reviewed by two radiologists who reached a 
consensus about the images (Y.H.C. and H.I.C.; 13 and 4 years’ 
experience, respectively); both had been blinded to the pathology 
reports. The following sonographic findings were evaluated: (1) 
dimensions (length, width, and height) and volume, (2) shape (round/
ovoid vs. irregular), (3) margin (well-defined vs. ill-defined), (4) 
location in relation to the midline (midline vs. off-midline), (5) level 
in relation to the hyoid bone (suprahyoid, juxtahyoid, or infrahyoid), 
(6) attachment to the hyoid bone (present or absent), (7) depth of 

lesion in relation to the strap muscles (subcutaneous, intramuscular, 
or equivocal), (8) internal echogenicity (anechoic, homogeneous 
hypoechoic, homogeneous hyperechoic, or heterogeneous), (9) 
internal echogenic dots (present or absent), (10) multilocularity 
(unilocular vs. multilocular), (11) presence of a longitudinal extension 
into the tongue base, (12) posterior acoustic enhancement, (13) 
internal septae (present or absent), and (14) intralesional vascularity 
(present or absent). Volume was calculated using the following 
equation: volume=(π/6) x length x height x width. If the lower 
margin of the mass was above the midline of the hyoid bone, it was 
defined as a suprahyoid mass. Conversely, if the upper margin of the 
mass was below the midline of the hyoid bone, it was defined as 
an infrahyoid mass. The attachment to the hyoid bone, on the other 
hand, was determined by whether the mass abutted the hyoid bone. 
The depth of the mass was classified as superficial when it was 
superficial and deep when it was deeper than the strap muscles. If 
the mass was neither superficial nor deep, it was called equivocal. 
The level of internal echogenicity was determined by comparison 
with that of the adjacent muscle. Echogenic dots were defined as 
brightly echogenic if they were similar to the adjacent hyoid bone, 
with a size of less than 1 mm. Even if the mass was heterogeneous, 
the presence of internal echogenic dots was not difficult to 
distinguish. The presence of internal septae and multilocularity were 
defined based on the outer margin of the mass. Internal septae 
represent a thin linear echogenic structure within a round or oval 
mass with a smooth outer margin, and multilocularity refers to 
masses where the outer margin exhibits lobulation. 

Statistics
Statistical analyses were performed using commercial software (SPSS 
ver. 22.0 for Windows, IBM Corp., Armonk, NY, USA). To compare US 
findings between TGDCs and DCs, the independent t test was used 
for continuous variables, and the chi-square test or the Fisher exact 
test was used for categorical variables. P-values of <0.05 were 
considered to indicate statistical significance.

Results

Fifty children (mean age, 4.06 years; range, 11 months to 13 years; 
32 boys and 18 girls) were diagnosed as having a TGDC, and 16 
children (mean age, 4.56 years; range, 1 to 15 years; 5 boys and 11 
girls) as having a DC. Age was not significantly different between 
the groups; however, there was a significant difference in terms of 
sex (P=0.022), probably because of the small number of patients 
with DC. The demographic and US characteristics of each group are 
summarized in Table 1.

When the US findings were compared, the TGDC and DC groups 
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Table 1. Demographic and ultrasound features of TGDCs and DCs
Item TGDC DC Significance (P-value)

Sex

Male 32 5 0.022*

Female 18 11

Age (yr) 4.06±2.99 4.56±3.84 0.484

Ultrasound findings

Length (cm) 1.56±0.52 1.28±0.43 0.052

Height (cm) 0.95±0.40 0.86±0.44 0.441

Width (cm) 1.64±0.66 1.37±0.50 0.131

Volume (mL) 1.54±1.18 1.40±1.18 0.211

Shape

Round/Ovoid 28 (56.0) 16 (100) 0.001*

Irregular 22 (44.0) 0 

Margin

Well-defined 38 (76.0) 16 (100) 0.030*

Ill-defined 12 (24.0) 0 

Midline location

Midline 33 (66.0) 9 (56.2) 0.480

Off-midline 17 (34.0) 7 (43.8)

Level in relation to the hyoid bone

Suprahyoid 20 (40.0) 2 (12.5) 0.065

Juxtahyoid 18 (36.0) 6 (37.5)

Infrahyoid 12 (24.0) 8 (50.0 )

Attachment to the hyoid bone

Present 31 (62.0) 4 (25.0) 0.010*

Absent 19 (38.0) 12 (75.0)

Depth of lesion, in relation to strap muscles

Subcutaneous 18 (36.0) 8 (50.0) 0.017*

Intramuscular 25 (50.0) 2 (12.5)

Equivocal 7 (14.0) 6 (37.5)

Internal echogenicity

Anechoic 15 (30.0) 0 <0.001*

Homogeneous hypoechoic 17 (34.0) 13 (81.3)

Homogeneous hyperechoic 0 2 (12.5)

Heterogeneous 18 (36.0) 1 (6.3)

Internal echogenic dots

Present 2 (4.0) 7 (43.8) <0.001*

Absent 48 (96.0) 9 (56.2)

Multilocularity

Present 12 (24.0) 0 0.030*

Absent 38 (76.0) 16 (100)

Presence of a longitudinal extension into the tongue base

Present 12 (24.0) 0 0.030*

Absent 38 (76.0) 16 (100)

(continued)
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musculature, and eventually passes in an anterior direction towards 
the developing hyoid bone and laryngeal cartilages. It finally reaches 
the inferior part of the neck between the fourth and seventh weeks 
of embryological development. During its migration, the anlage of 
the thyroid gland is connected to the tongue by a narrow tubular 
structure, known as the TGD. This duct normally dissipates by the 
10th gestational week; however, portions of this epithelial tract can 
remain and expand, leading to the formation of a TGDC [10,16,17]. 
In contrast, DCs are developmental anomalies that occur within 
the squamous epithelium; they contain cheese-like, keratinaceous 
material and skin appendages (e.g., sebaceous glands and hair 
follicles). Approximately 7% of DCs occur in the head and neck, 
most commonly in the lateral eyebrow, followed by the floor of the 
mouth [7,18,19].

Several studies have described the US findings of TGDCs 
and DCs [5,12,13,20-22]. Although some variability in terms 
of anechoic, homogeneously hypoechoic, and heterogeneous 
(complex) appearance has been reported [4], most TGDCs are 
thin-walled, unilocular, anechoic, midline neck masses; they 
tend to show posterior enhancement and are close to the hyoid 
bone [12,13,20,21]. In contrast, DCs are moderately thin-walled, 
unilocular masses located in the submandibular or sublingual space; 
they show a mixed internal echo and have a so-called pseudosolid 
appearance [5-7,13,18,22]. Our results were generally consistent 
with these previously reported features.

Even though TGDCs are usually described as thin-walled, 
unilocular, anechoic cystic masses (Fig. 1A), many of the TGDCs in 
the present study had an irregular shape (44.0%), an ill-defined 
margin (24.0%), heterogeneous internal echogenicity (36.0%), or 
multilocular appearance (24.0%), suggesting that TGDCs can have 
a complex appearance. Indeed, it is likely that the appearance of 

were not significantly different in terms of dimensions or volume 
(volume, 1.54±1.18 mL vs. 1.40±1.18 mL, respectively; P=0.211). 

All DCs had a round or oval shape, while 22 of the 50 TGDCs 
(44%) showed an irregular outer contour (P<0.001). Similarly, all 
DCs were well-defined, while the margins of 12 TGDCs (24%) were 
ill-defined (P=0.030).

There were no significant differences between the groups in terms 
of midline location or level in relation to the hyoid bone. TGDCs 
were more often attached to the hyoid bone than DCs (TGDCs vs. 
DCs, 62.0% vs. 25.0%, respectively; P=0.010). The depth of the 
lesion also differed; TGDCs tended to be situated intramuscularly, 
while DCs were more likely to be located in the subcutaneous 
layer (P=0.017). Regarding internal echogenicity, TGDCs showed a 
variable appearance (anechoic, 30%; homogeneously hypoechoic, 
34%; heterogeneous, 36%). On the contrary, 13 of the 16 DCs (81%) 
were homogeneously hypoechoic. Internal echogenic dots were 
more frequent in DCs (TGDCs vs. DCs, 4% vs. 44%, respectively; 
P<0.01). TGDCs were multilocular in 12 patients (24%), while 
all DCs were unilocular (P=0.030). TGDCs showed a longitudinal 
extension into the tongue base in 12 children (24%), while such a 
finding was not observed in DCs (P=0.030). TGDCs did not differ 
significantly from DCs in terms of posterior acoustic enhancement, 
internal septae, or intralesional vascularity.

Discussion

TGDCs can develop anywhere along the line of embryological 
thyroid gland descent in the neck. The primitive thyroid starts 
to develop from a median outgrowth of the primitive pharynx 
floor, descends from the foramen cecum, penetrates through 
the underlying mesoderm of the tongue and floor of the mouth 

Table 1. Continued
Item TGDC DC Significance (P-value)

Posterior acoustic enhancement

Present 27 (54.0) 13 (81.2) 0.052

Absent 23 (46.0) 3 (18.8)

Internal septae

Present 9 (18.0) 0 0.068

Absent 41 (82.0) 16 (100)

Intralesional vascularity

Present 8 (16.0) 0 0.088

Absent 42 (84.0) 16 (100)
Values are presented as mean±standard deviation. 
TGDC, thyroglossal duct cyst; DC, dermoid cyst.
*Significance was confirmed by P-values <0.05 on the basis of the independent t test, chi-square test, or Fisher exact test. 
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TGDCs is related to the developmental complexity of the TGD or to 
the presence of infection or inflammation. However, no correlation 
has been reported between the US appearance and pathological 
evidence of infection and inflammation. Indeed, some authors have 
suggested that heterogeneous echogenicity is more likely due to 
proteinaceous content than infection [4,22].

In this study, no significant differences were found between the 
groups in terms of diameter or volume. Both TGDCs and DCs had a 
mean maximal diameter of around 1.5 cm, with the largest TGDC 
diameter being 3.4 cm and the largest DC diameter being 2.6 cm. 
Similarly, there were no significant differences in terms of the mean 
volume, which was approximately 1.5 mL. These findings support 
those of previous studies showing that the size of TGDCs and DCs 
is highly variable, and that the size changes with infection, location, 
and the duration of disease [18].

Neither midline location nor level in relation to the hyoid bone 
showed any significant difference between the TGDC and DC 
groups in the present study. Some authors have hypothesized that 
DCs typically occur along the midline because they result from the 
entrapment of epithelial elements in the TGD during development 
[10,23]. 

As would be expected, given what is known about the normal 
development of the thyroid gland, the TGD is intimately associated 
with the developing hyoid bone, and TGDCs usually showed 
attachment to the hyoid bone in the present study (Fig. 1A).

Likewise, only TGDCs showed longitudinal extensions into the 
tongue base (Fig. 1B). A previous study suggested that the presence 
of a tract of this type is associated with infected TGDCs [20]. 
Another study reported no difference in the clinical or pathological 

Fig. 1. A thyroglossal duct cyst in a 2-year-old boy (A) and a 3-year-old girl (B).
A. Longitudinal ultrasonography shows an oval, well-defined unilocular anechoic mass at the juxtahyoid level, with attachment to the hyoid 
bone (arrow) and posterior acoustic enhancement. B. Transverse ultrasonography shows an irregular, ill-defined, multilocular mass with 
longitudinal extension (arrows) into the tongue base.

A B

Fig. 2. Dermoid cyst in a 3-year-old girl. Transverse ultrasonography 
shows an oval, well-defined unilocular homogeneous hypoechoic 
mass with internal echogenic dots (arrows), superficial to the strap 
muscles (asterisks), showing posterior acoustic enhancement.
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history of infection between patients with or without a tract, 
suggesting that tracts may not result solely from infection [15]. 

We also found that internal echogenic dots were more common 
in DCs (Fig. 2), perhaps because the lumen of DCs is filled with a 
mixture of keratin and sebaceous material, which may be reflective 
and cause echogenic dots on US. One previous report suggested 
that echogenic lesions in the cyst, which have the appearance of a 
“sack of marbles,” are virtually pathognomic of DCs [22].

Interestingly, intralesional vascularity and internal septae 
were only present in TGDCs. In this regard, Oyewumi et al. [15] 
hypothesized that the increased Doppler signal in TGDCs may be 
due to the presence of thyroid tissue in the cyst, which is not seen 
in DCs. Alternatively, some authors have suggested that the internal 
septae in TGDCs are associated with infection [20], even though 
some non-infected TGDC show internal septae and some infected 
TGDCs do not.

The results of our study are similar to the report by Oyewumi 
et al. [15] in that TGDCs tended to have ill-defined margins, 
heterogeneous internal echogenicity, and a close relationship 
with the hyoid bone. In addition to this, our study identified 
several additional helpful features, such as internal echogenic dots 
and multilocularity. We speculate that echogenic dots over the 
hypoechoic background in DCs could be due to reflections from 
cholesterol granules and the interface between coalesced fat lobules 
over the cheesy keratinaceous material and the fluid matrix [5]. We 
also suggest that multilocularity can sometimes occur if two or more 
portions of the TGD along the embryogenic course persist and give 
rise to cystic lesions, although TGDCs are usually unilocular [5]. 

To conclude, using US, TGDCs sometimes present as cystic lesions 
with an irregular shape, an ill-defined margin, or heterogeneous 
internal echogenicity. Furthermore, they tend to abut the hyoid bone, 
to show longitudinal extension into the tongue base, to display 
multilocularity, and to be located intramuscularly. On the contrary, 
DCs are round or oval in shape, well-defined, and tend to be 
homogeneously hypoechoic with echogenic dots, and to be located 
away from the hyoid bone in the subcutaneous layer.
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