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We report a case of a 15-year-old girl with a midline neck mass that was first noted 2 or 3 years previously. She had

been treated with levothyroxine (L-T4) for congenital hypothyroidism until 11 years of age. Ultrasonography revealed

an atrophic right thyroid (1.0x 1.6 x2.6cm in size) and a mass (2.3x 1.0x3.5cm in size) in the upper part of the neck. No
left lobe of the thyroid was detected. On further evaluation, Tc-99m pertechnetate thyroid scintigraphy and CT showed
ectopic thyroid tissue in the lingual region and infrahyoid region. Thus, she was diagnosed as having dual ectopic thyroid
and thyroid hemiagenesis. The atrophic right thyroid was thought be non-functional. Treatment with L-T4 was started to
reduce the size of the dual ectopic thyroid tissue. This may be the first reported case of dual ectopic thyroid associated

with hemiagenesis detected only by ultrasonography.

Learning points:

e Ultrasonography can confirm the presence or absence of orthotopic thyroid tissue in patients with ectopic thyroid.
e The cause of congenital hypothyroidism should be examined.

e Clinical manifestation of ectopic thyroid may appear when the treatment with L-T4 is discontinued.

e Annual follow-up is needed in all children when their thyroid hormone replacement is stopped.

Background

Ectopic thyroid tissue is a rare congenital anomaly
characterized by the presence of thyroid tissue in regions
other than its normal position, usually from the base of the
tongue to the final pre-tracheal position. The prevalence
of ectopic thyroid is about 1 per 100,000-300,000
individuals (1). It is very uncommon for ectopic thyroid
tissue to be present simultaneously in two regions (2, 3).
Thyroid hemiagenesis is also a rare congenital anomaly
in which one lobe of the thyroid gland is not developed.
It is generally diagnosed incidentally in association with
abnormalities of the remaining opposite thyroid lobe,
such as hyperthyroidism, hypothyroidism and adenoma.
Korpal-Szczyrska et al. (4) detected thyroid hemiagenesis
in two out of 4,004 unselected school children (aged
7-15 years) by ultrasonography (i.e. about 1 per 2,000).

Here, we report the case of a patient with dual ectopic
thyroid associated with thyroid hemiagenesis.

Case presentation

A 15-year-old girl was referred to our hospital for
further evaluation of her 2- or 3-year history of
anterior neck swelling. She presented with occasional
feelings of discomfort and pressure in the neck and a
choking sensation. Her medical history demonstrated
hypothyroidism that was detected by neonatal screening
(thyroid-stimulating hormone (TSH) level: 78.5pU/mL;
free T4 level: 1.05ng/dL) and treated with levothyroxine
(L-T4) up to 11 years of age (the first dose of L-T4 was
30pg/day and the final dose of L-T4 was Spug/day).
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A morphological examination was not performed when
her hypothyroidism was first detected. Treatment with
L-T4 was discontinued because a euthyroid status was
achieved with a small dose of L-T4. She had no history of
neck surgery or irradiation. Her family history revealed no
other family members with thyroid disease.

Investigation

Her height was 165.5cm and her body weight was
59.9kg. Her physical examination revealed a soft non-
tender mass (2x2cm in size) in the upper part of the
anterior neck, but the thyroid gland was not palpable
in the normal position. The serum levels of free T4, TSH
and thyroglobulin (Tg) were 1.01ng/dL (normal range:
0.70-1.80ng/dL), 2.622pU/mL (normal range: 0.40-
4.30pU/mL) and 24.2ng/mL (normal range: <33.7ng/
mlL), respectively. Anti-Tg, anti-peroxidase and anti-TSH
receptor antibodies (TRAb) were negative. The serum
Tg and TRAb were measured because they were useful
to distinguish between the various causes of neonatal
hypothyroidism. Ultrasonography demonstrated a
heterogeneous mass (2.3 x 1.0x 3.5 cm in size) in the upper
part of the neck (Fig. 1) and an atrophic right thyroid lobe
(1.0x1.6x2.6cm in size), but no left thyroid lobe was
detected (Fig. 2). She was diagnosed as having thyroid
hemiagenesis on the basis of these findings. Tc-99m
pertechnetate thyroid scintigraphy (Fig. 3) showed
uptake in the upper part of the neck and the center of
the oral cavity, without uptake in the normal position of
the thyroid or other positions. Neck CT (Fig. 4) revealed
two hyperdense masses at the base of the tongue and in
the pre-tracheal region below the hyoid bone, but not
in the normal position. She was additionally diagnosed
as having dual ectopic thyroid on the basis of these CT
findings. Fine-needle aspiration biopsy of the pre-tracheal
mass did not show malignant cells.

Treatment

Treatment with L-T4 was started to reduce the size of
ectopic thyroid tissue.

Outcome and follow-up

She still complained of the symptoms when she had been
treated with 50pg/day of L-T4 for 10 weeks. At that time,
serum levels of TSH and Tg were 0.725 pU/mL and 36.8ng/
mlL, respectively. Thus, the dose of L-T4 was increased in
order to suppress the activity of the ectopic thyroid tissue.
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Figure 1
Neck ultrasonography shows a heterogeneously isoechoic mass in the
upper part of the neck.

Discussion

Tc-99m pertechnetate thyroid scintigraphy and CT
demonstrated dual ectopic thyroid (lingual and infrahyoid
regions), but thyroid tissue in its normal position was not
detected by these two procedures. In 2014, Meng et al. (2)
studied 42 patients with dual ectopic thyroid including
their own six patients and reported that one lesion is in
the lingual (sublingual) region and the other is in the
subhyoid (infrahyoid) region in about half of the patients.
In 2015, Gu et al. (3) identified five patients with dual
ectopic thyroid among 42 patients with ectopic thyroid.
Among these five patients, four had ectopic thyroid tissue
in the lingual and anterior neck regions, one in the lingual

Figure 2
Neck ultrasonography shows an atrophic right thyroid lobe, but no left
thyroid lobe is detected.
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Figure 3

Tc-99m pertechnetate thyroid scintigraphy shows uptake in two regions,
the oral cavity and the upper part of the neck, without uptake in the
normal position.

region and in the floor of the mouth. Thus, the association
of ectopic thyroid tissue with regions above and below the
hyoid bone may not be unusual in dual ectopic thyroid.
In about 90% of patients, ectopic thyroid is found at the

Figure 4
Sagittal CT of the neck shows two masses, one at the base of the tongue
and the other in the infrahyoid region.
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base of the tongue (lingual thyroid) (1). Normal thyroid
tissue is absent in 75% of patients with lingual thyroid
(1). In dual ectopic thyroid, a normally located thyroid
gland is extremely rare. In 1966, Kuehn et al. (S) reported
the first case of dual ectopic thyroid with normal pre-
tracheal thyroid. After this report, orthotopic thyroid
glands in dual ectopic thyroid have been demonstrated by
scintigraphy or ultrasonography. Karakoc-Aydiner et al.
(6) reported that repeated ultrasonography showed the
disappearance of previously detected orthotopic atrophic
thyroid tissue in six patients with ectopic thyroid. Thus,
the atrophic right lobe in our patient may disappear in
the future because of the non-functional features.

Ectopic thyroid gland typically becomes evident
during adolescence or pregnancy since the requirement
for thyroid hormones increases during this period. About
55% (23/42) of the patients with dual ectopic thyroid are
also reported to seek medical consultation when they are
between 11 and 28 years of age (2). The treatment with
L-T4 was stopped in our patient at 11 years of age. This
stopping might have increased the size of dual ectopic
thyroid mass gradually resulting in the symptoms.

A few reports on patients examined by thyroid
scintigraphy demonstrated the association of thyroid
hemiagenesis with single (7, 8) or dual ectopic thyroid
(9). In these reports (7, 8, 9), orthotopic thyroid is clearly
demonstrated, whereas ectopic thyroid is slightly visible
by scintigraphy. On the other hand, orthotopic thyroid
(hemithyroid) was not demonstrated by scintigraphy or CT
in our patient, but was demonstrated by ultrasonography.
Silvaetal. (10) reported that ultrasonography demonstrated
thyroid tissue in 6 out of 18 patients scintigraphically
diagnosed as having thyroid agenesis. The right thyroid
lobe was atrophic and non-functional and had a low
iodine concentration. These features may explain why
the right thyroid lobe was not visible on CT. Therefore,
not only thyroid scan or CT, but also ultrasonography is
required to confirm the presence or absence of orthotopic
thyroid tissue in patients with ectopic thyroid. This may
be the first reported case of dual ectopic thyroid associated
with hemiagenesis detected only by ultrasonography.
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