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Objective: The relationship between radioactive iodine therapy (RIT) and prevalence

of thyroglossal duct cysts (TGDC) on ultrasonography (US) has not been reported. We

assessed the prevalence and US features of TGDC according to RIT.

Methods: From July 2017 to June 2018, 3,146 subjects underwent thyroid or neck US

at our center. The presence or absence of TGDCs was prospectively investigated based

on real-time US examination. Among the 3,146 subjects, 261 subjects were excluded

because of <18 years of age, unclear information of RIT, or the presence of a radiation

therapy history to the neck. Eventually, 2,885 subjects were included in this study.

Results: Of the 2,885 subjects finally included, 126 (4.4%) showed a TGDC on US.

Those with RIT history showed a higher prevalence of TGDCs than those without (no

statistical difference, p = 0.062). In 697 male subjects, there were statistical differences

in type of surgery, RIT history, and session number of RIT between those with or without

TGDCs (p < 0.0001). In 126 subjects with TGDCs, only sex showed a significant

difference between those with or without RIT history (p= 0.015). However, there were no

significant differences in the location, size, and shape of TGDCs (p> 0.05). The common

US features of TGDC were suprahyoid location, ∼1 centimeter, and flat-to-ovoid or

round shape.

Conclusions: RIT may increase the prevalence of TGDCs, particularly in men.
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INTRODUCTION

Thyroglossal duct cysts (TGDCs) are the most common
congenital neck mass, usually found centrally, and account for
70% of congenital neck anomalies (1). The thyroglossal duct
originates during embryonic development of the thyroid gland,
and typically involutes and atrophies after migration of the
primitive thyroid to its final position in the inferior neck (1).
Failure of involution and atrophy results in persistence of a
thyroglossal duct remnant (1). Approximately 7% of the general
population has a thyroglossal duct remnant (2, 3). If any portion
of the thyroglossal duct persists, secretions from the epithelial
liningmay give rise to cystic lesions—TGDCs—sized from 0.5 cm
to 6 cm in diameter, with most being between 1.5 cm and 3 cm
(1). One study reported that asymptomatic enlargement of pre-
existing TGDCs can occur after radiation therapy to the neck,
in head and neck cancer patients (4). These authors proposed
that inflammation associated with radiation therapy may result
in secretory stimulation and/or obstruction of the thyroglossal
duct remnant.

Radioactive iodine therapy (RIT) using iodine-131 (I-131)
has been a commonly accepted procedure for ablation of
remnant thyroid tissue after thyroidectomy in patients with
differentiated thyroid cancer. Radioactive iodine localizes in the
remnant thyroid tissue through the sodium-iodide symporter in
thyroid follicular cells (5, 6). Several previous studies reported
visualization of the thyroglossal duct remnant on radioiodine

FIGURE 1 | A 50∼55-year-old woman who underwent thyroid ultrasonography (US) owing to health screening but had no history of thyroid surgery or radioactive

iodine ablation. On thyroid US, transverse gray-scale (A), longitudinal gray-scale (B), and longitudinal color Doppler (C) US images show a well-defined cystic lesion

with a flat-to-ovoid shape in the suprahyoid, anterior upper midline neck (arrows, 1.3 cm in length).

whole-body scan in patients with differentiated thyroid cancer
after thyroidectomy (7, 8). To our knowledge, no previous studies
have investigated the relationship between RIT and prevalence
of TGDC on US. We therefore aimed to assess the prevalence
and US features of TGDC according to RIT using a retrospective
cohort study design.

METHODS

Study Population
From July 2017 to June 2018, 3,146 subjects underwent thyroid
or neck US examination at the Thyroid and Head & Neck Cancer
Center of our hospital. Among them, 261 subjects were excluded
owing to their youth (<18 years; n = 238), unclear information
on RIT (n= 20), and a history of radiation therapy to the neck (n
= 3). Ultimately, 2,885 subjects (2,188 female and 697male; mean
age ± standard deviation (SD): 54.1 ± 11.0 years; age range: 18–
86 years) were included in this study. The study was approved
by the Busan Paik Hospital Institutional Review Board (IRB 19-
0152), and the need for written informed consent was waived
owing to the retrospective analysis.

Ultrasonographic Examination and Image
Analysis
Thyroid or neck ultrasonography (US) was performed by
one experienced radiologist (with 17 years of experience
in performing thyroid or neck US) using a high-resolution
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ultrasound scanner (HDI 5000 or iU 22, Philips Medical Systems,
Bothell, WA, USA; and Aplio 400, Toshiba Medical Systems,
Tokyo, Japan) with a 5–12-MHz linear probe. One of these
two US instruments was randomly selected for each subject. To
evaluate a subject for a TGDC, the radiologist investigated the
midline neck from tongue base to thyroid isthmus, using real-
time thyroid or neck US. This was a routine part of thyroid or
neck US, and did not impose any time constraints or economic
burden on the subjects.

The radiologist prospectively determined the presence or
absence of a TGDC using real-time US, with TGDC defined as
a thin-walled, anechoic cyst, typically located under the strap
muscle and with no vascularity in the anterior upper midline
neck (9). TGDCs of <3mm at greatest diameter were excluded
from this study. The same radiologist retrospectively investigated
US features of TGDC using a picture archiving communication
system; such features included the location (suprahyoid and
infrahyoid), largest diameter, and shape (flat to ovoid, round,
tubular, or amorphous).

Radioactive Iodine Therapy
After thyroidectomy, RIT was performed using either
traditional thyroid hormone withdrawal or recombinant human
thyrotropin-stimulated preparation methods to ensure adequate
stimulation of thyroid-stimulating hormone. Every patient had
previously been treated with thyroidectomy for differentiated
thyroid cancer. In the group that underwent traditional thyroid

hormone withdrawal, levothyroxine was withdrawn for at least
3 weeks before RIT. The recombinant human thyrotropin-
stimulated group received 0.9mg of recombinant human
thyrotropin (Thyrogen; Genzyme Corporation, Cambridge, MA,
USA) intramuscularly on days 1 and 2, with RIT administered
on day 3. The patients were advised to maintain a low-iodine diet
for at least 1 week prior to administration of radioactive iodine.
The therapeutic dose of I-131 for each treatment ranged from 1.1
GBq (30 mCi) to 7.4 GBq (200 mCi).

Statistical Analysis
The data were tested for normal distribution and normal
distribution of continuous data with the Kolmogorov-Smirnov
test. Normally distributed variables were compared using the
independent t-test, and expressed as mean ± SD. Comparisons
of categorical variables in each group were performed using
the χ

2 test or, for small cell values, Fisher’s exact test. All
statistical analyses were conducted using SPSS, Version 24.0
(IBM, Armonk, New York, USA). A P value < 0.05 was regarded
as statistically significant.

RESULTS

During the study period, 2,885 subjects underwent thyroid or
neck US examination for various clinical reasons: postoperative
follow-up (n = 1595), preoperative staging (n = 52), health
screening (n= 790), anterior neck discomfort (n= 10), abnormal

FIGURE 2 | A 60∼65-year-old man who underwent total thyroidectomy and one session of radioactive iodine ablation (160 mCi) for papillary thyroid carcinoma. On

the follow-up neck ultrasonography (US), transverse gray-scale (A), longitudinal gray-scale (B), and transverse color Doppler (C) US images show a well-defined

cystic lesion with a flat-to-ovoid shape in the suprahyoid, anterior upper midline neck (arrows, 1.3 cm in length).
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thyroid or parathyroid serology (n = 80), patient request (n =

9), US follow-up of known thyroid nodules (n = 324), further
evaluation of known thyroid nodules or lymph nodes seen on
computed tomography or magnetic resonance imaging (n =

328), and palpable neck masses (n = 13). No subject underwent
two or more sessions of thyroid or neck US. Of the 2,885
subjects, 1,593 (55.2%) had a history of previous thyroid surgery;
total thyroidectomy was performed in 981 patients (61.6%),
hemithyroidectomy in 606 (38.0%), and isthmusectomy in 6
(0.4%). Among the patients who underwent total thyroidectomy,
545 (55.6%) had one or more sessions of RIT (mean 1.1 ± 0.3,
range: 1–3). The highest dose of RIT ranged from 30 to 200 mCi
(mean ± SD: 128.7 ± 34.0 mCi); the highest dose was 30 mCi in
21 patients, 60 mCi in 2, 80 mCi in 7, 100 mCi in 185, 130 mCi in
42, 150 mCi in 209, 160 mCi in 37, 180 mCi in 40, and 200 mCi
in 2 patients.

TABLE 1 | Comparison of clinical and ultrasonographic findings in all 2,885

subjects, according to presence or absence of thyroglossal duct cysts on

ultrasonography.

Items TGDC (+)

(n = 126)

TGDC (–)

(n = 2759)

p value

Age (mean ± SD, yr) 52.3 ± 10.8 54.1 ± 11.0 0.054

Gender 0.925

Female 96 (76.2) 2092 (75.8)

Male 30 (23.8) 667 (24.2)

Reason for thyroid/neck US 0.261

Postoperative follow-up 76 (60.3) 1519 (95.1)

Preoperative staging 4 (3.2) 48 (1.7)

Health screening 34 (27) 756 (27.4)

Anterior neck discomfort 0 10 (0.4)

Abnormal thyroid/parathyroid serology 6 (4.8) 74 (2.7)

Patient request 0 9 (0.3)

US follow-up of known thyroid nodule 6 (4.8) 318 (11.5)

Known thyroid nodule or lymph node in

CT or MRI

0 12 (0.4)

Palpable neck mass 0 13 (0.5)

Type of thyroid surgery 0.111

No thyroid surgery 50 (39.7) 1242 (45)

Total thyroidectomy 52 (41.3) 929 (33.7)

Hemithyroidectomy 23 (18.3) 583 (21.1)

Isthmusectomy 2 (0.8) 5 (0.2)

Nodulectomy 0 0

Application of RIT 0.062

No 94 (74.6) 2246 (81.4)

Yes 32 (25.4) 513 (18.6)

Session number of RIT 0.104

0 94 (74.6) 2246 (81.4)

1 28 (22.2) 472 (17)

2 4 (3.2) 40 (1.4)

3 0 1 (0.1)

Data are number of items, with percentage in parentheses. TGDC, thyroglossal duct cyst;

SD, standard deviation; US, ultrasonography; CT, computed tomography; MRI, magnetic

resonance imaging; RIT, radioactive iodine therapy; NA, not applicable.

Of the 2885 subjects, 126 (4.4%) exhibited a TGDC on US
(mean size: 9.0 ± 4.0mm, range: 3–33.0mm) (Figures 1, 2).
Clinical and US findings in the 2,885 subjects according to
presence or absence of TGDCs are compared in Table 1. The
group with a history of RIT showed a higher prevalence of
TGDCs than those without, but no statistical difference was
found (p = 0.062). There were no significant differences in age,
gender, reason for thyroid/neck US, type of thyroid surgery, and
session number of RIT, between those with TGDC and those
without (p > 0.05). In the 697 male subjects, the clinical and US
findings were compared according to the presence or absence of
TGDCs (Table 2). Statistical differences between the groups with
or without TGDCs were seen for type of surgery, RIT history, and
session number of RIT (p < 0.0001).

Comparison of clinical and US findings in the 126 subjects
exhibiting TGDCs, according to the presence or absence of
radioactive iodine ablation therapy, are shown inTable 3. Among
these 126 subjects, 32 underwent one or more sessions of RIT
after total thyroidectomy, whereas 94 did not undergo RIT. The

TABLE 2 | Comparison of clinical and ultrasonographic findings in the 697 male

subjects, according to presence or absence of thyroglossal duct cysts on

ultrasonography.

Items TGDC (+)

(n = 30)

TGDC (–)

(n = 667)

p value

Age (mean ± SD, yr) 53.8 ± 11.1 53.6 ± 11.2 0.916

Reason for thyroid/neck US 0.549

Postoperative follow-up 16 (53.3) 223 (33.4)

Preoperative staging 0 10 (1.5)

Health screening 12 (40) 338 (50.7)

Anterior neck discomfort 0 2 (0.3)

Abnormal thyroid/parathyroid serology 1 (3.3) 19 (2.8)

Patient request 0 1 (0.1)

US follow-up of known thyroid nodule 1 (3.3) 62 (9.3)

Known thyroid nodule in CT or MRI 0 3 (0.4)

Palpable neck mass 0 7 (1)

PET (+) L/N 0 2 (0.3)

Type of thyroid surgery <0.0001

No thyroid surgery 14 (46.7) 444 (66.6)

Total thyroidectomy 16 (53.3) 141 (21.1)

Hemithyroidectomy 0 81 (12.1)

Isthmusectomy 0 1 (0.1)

Nodulectomy 0 0

Application of RIT <0.0001

No 17 (56.7) 565 (84.7)

Yes 13 (43.3) 102 (15.3)

Session number of RIT <0.0001

0 17 (56.7) 565 (84.7)

1 10 (33.3) 95 (14.2)

2 3 (10) 7 (1)

3 0 0

Data are number of items, with percentage in parentheses. TGDC, thyroglossal duct cyst;

SD, standard deviation; US, ultrasonography; CT, computed tomography; MRI, magnetic

resonance imaging; RIT, radioactive iodine therapy; NA, not applicable.
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TABLE 3 | Comparison of clinical and ultrasonographic findings in the 126

subjects with thyroglossal duct cysts on ultrasonography, according to presence

or absence of radioactive iodine ablation therapy history.

Items RIT (+)

(n = 32)

RIT (–)

(n = 94)

p value

Age (mean ± SD, yr) 52.5 ± 10.6 52.2 ± 10.9 0.882

Gender 0.015

Female 19 (59.4) 77 (81.9)

Male 13 (40.6) 17 (18.1)

Reason for thyroid/neck US <0.0001

Postoperative follow-up 32 (100) 44 (46.8)

Preoperative staging 0 4 (4.3)

Health screening 0 34 (36.2)

Anterior neck discomfort 0 0

Abnormal thyroid/parathyroid serology 0 6 (6.4)

Patient request 0 0

US follow-up of known thyroid nodule 0 6 (6.4)

Known thyroid nodule or lymph node in

CT or MRI

0 0

Palpable neck mass 0 0

Type of thyroid surgery <0.0001

No thyroid surgery 0 50 (53.2)

Total thyroidectomy 32 (100) 20 (21.3)

Hemithyroidectomy 0 23 (24.5)

Isthmusectomy 0 1 (1.1)

Nodulectomy 0 0

Location of TGDC on US 1.000

Suprahyoid 28 (87.5) 82 (87.2)

Infrahyoid 4 912.5) 12 (12.8)

Size of TGDC (mean ± SD, mm) 9.5 ± 4.5 8.5 ± 4.4 0.277

Shape of TGDC 0.703

Round 11 (34.4) 35 (37.2)

Tubular 2 (6.3) 3 (3.2)

Amorphous 2 (6.3) 11 (11.7)

Flat-to-ovoid 17 (53.1) 45 (47.9)

Data are number of items, with percentage in parentheses. TGDC, thyroglossal duct cyst;

SD, standard deviation; US, ultrasonography; CT, computed tomography; MRI, magnetic

resonance imaging; RIT, radioactive iodine therapy; NA, not applicable.

mean size of TGDCs in those with or without a history of RIT
was 9.5 ± 4.5mm and 8.5 ± 4.4mm, respectively. There was a
significant difference in gender (p = 0.015) between the group
with a history of RIT and those without. However, there were no
significant differences in age, reason for thyroid/neck US, type of
thyroid surgery, and location, size, or shape of TGDCs (p> 0.05).
The common US features of TGDC were suprahyoid location,
diameter of∼1 cm, and flat-to-ovoid or round shape.

Comparison of clinical and US findings in the 545 subjects
who underwent RIT, according to the presence or absence of
TGDC, is shown in Table 4. There was a significant difference
in gender between the group with TGDC and that without
(p = 0.005). However, there were no significant differences in
age, maximum dose of RIT, and interval between RIT and US
(p > 0.05).

TABLE 4 | Comparison of clinical and ultrasonographic findings in the 545

subjects who underwent radioactive iodine therapy, according to presence or

absence of the thyroglossal duct cyst.

Items TGDC (+)

(n = 32)

TGDC (–)

(n = 513)

p value

Age (mean ± SD, yr) 52.5 ± 10.6 54.2 ± 11.4 0.416

Gender 0.005

Female 19 (59.4) 411 (80.1)

Male 13 (40.6) 102 (19.9)

Maximum dose of radioactive

iodine (mean ± SD, mCi)

118.1 ± 34.3 129.4 ± 33.9 0.07

Interval between RIT and US

(mean ± SD, month)

63.4 ± 32.6 70.3 ± 38.0 0.313

Data are number of items, with percentage in parentheses. TGDC, thyroglossal duct

cyst; SD, standard deviation; US, ultrasonography; RIT, radioactive iodine therapy; NA,

not applicable.

DISCUSSION

Our study findings revealed that RITmay increase the prevalence
of TGDCs, particularly in male subjects, but may not influence
the location, size, and shape of TGDCs. Although TGDC
is typically recognized in pediatric patients, it has also been
known to present in adults, with varying frequency (10–12).
The prevalence of TGDC varies, based on factors such as study
population and detection methods. In a previous microscopic
examination of 200 adult larynges, TGDCs were observed in
7% of specimens (3). In a cadaver study, 15% of 80 adult
cadavers had a TGDC (13). However, in one previous study using
US, 513 of 54,369 asymptomatic adults (0.9%) showed TGDC
≥3mm at the greatest diameter, and most TGDCs (77.3%)
showed no interval change in size (12). In our study, 126 (4.4%)
subjects showed a TGDC on US, a higher rate than that in the
previous study, despite use of the same criterion for size (≥
3mm at largest diameter). The reason for the high prevalence
of TGDCs on US in our study is unclear; however, the close
relationship between RIT and TGDCs should be considered. In
particular, male subjects showed a significantly higher prevalence
of TGDCs in the group with a history of RIT. Therefore, we
believe that RIT increases the prevalence of TGDCs, particularly
in male subjects.

Several previous case reports showed newly developed or
enlarged TGDCs after radiation therapy in head and neck
cancer patients. The authors suggested that radiation-induced
local inflammation may contribute to cyst formation in the
thyroglossal duct remnant (4, 14). It has been recognized that
TGDC is lined by squamous or respiratory epithelium, and
secretions from the epithelial lining may give rise to cystic lesions
(1, 3, 10). To our knowledge, however, no previous studies have
investigated the relationship between RIT and size of TGDCs.
Our study found no significant association between RIT and size
of TGDCs. The reason for this difference is unclear. However, the
action mechanism of radiation therapy and RIT may be different
depending on the size of TGDCs. To clarify this issue, further
studies are required.
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In the literature, TGDCs present a purely anechoic mass with
posterior enhancement and without any internal septa or solid
components on US, and are typically embedded in strap muscle
(9, 12). The same definition of TGDCs was adopted in our study.
In the present study, the common US features of TGDC were
suprahyoid location, diameter of ∼1 cm, and flat-to-ovoid or
round shape. These findings are similar to those of previous
studies (12).

Several limitations to this study should be considered.
Firstly, pathological confirmation of TGDCs was not performed.
Furthermore, TGDCs of <3mm at their largest diameter were
not included. Secondly, young subjects (<18 years) were not
included, and neither were 20 subjects with unclear information
on RIT. Thus, selection bias should be considered. Thirdly,
the interval between RIT and US examination varied. Finally,
US features of TGDCs were investigated retrospectively using
limited US images.

In conclusion, RIT may increase the prevalence of TGDCs,
particularly inmale subjects. However, RITmay not influence the
location, size, and shape of TGDCs.
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