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BACKGROUND: The frequency of thyroid gland ectopia among all types of dysgenesis varies from 30 to 70%, its most com-
mon localization is the root of tongue. Otorhinolaryngologists, oncologists, pediatricians can take lingual ectopia for hyper-
trophy of the lingual tonsil or fibroma of the tongue root, which leads to unreasonable surgical treatment. Thyroid scintigra-
phy plays a key role in the diagnosis of ectopia.

AIM: To assess the etiological structure of congenital hypothyroidism (CH) and demonstrate the clinical course in patients
with ectopic thyroid tissue in the root of tongue.

MATERIALS AND METHODS: A group of patients with CH was examined. All patients underwent neck ultrasound and radio-
nuclide imaging. The examination was carried out against the background of the abolition of hormone replacement therapy
for 14 days or before its initiation. Patients with ectopia in the root of tongue underwent videofibrolaryngoscopy. Some pa-
tients underwent NGS method genetic study with using a panel of candidate genes responsible for the development of CH.
RESULTS: 73 patients with primary CH aged from 2 weeks to 17.3 years were included in the study: 69 children were diag-
nosed based on the results of neonatal screening, 4 children with thyroid ectopia were first examined older than 6 years.
The median age of patients at time of the examination was 6.9 years [4.8; 10.0]. By data of ultrasound aplasia was diagnosed
in 47.9% of patients, ectopic thyroid tissue of various localization was detected in 26.0% of children; one case of hemiagen-
esis was diagnosed. In 24.7% of children thyroid tissue was found in a typical location. Scintigraphy confirmed thyroid apla-
sia in 65.7% of children. Examination revealed various variants of ectopically located thyroid tissue in 31 children (42.4%):
thyroid ectopia in the root of tongue in 25 children (80.6%), ectopia in the sublingual region in 5 children (16.2%), double
ectopia was detected in 1 child.

The median level of TSH in newborns with ectopic thyroid gland was 124 1U/ml and was significantly lower than in children
with aplasia — 219 IU/ml, p<0.05. On the other side the level of TG in children with ectopia was significantly higher than in
children with aplasia — 37.12 ng/ml versus 0.82 ng/ml, p<0.05.

CONCLUSION: Combination of two methods is the best diagnostic approach to determine the etiology of CH — ultrasound
and scintigraphy studies compensates deficiencies of each other. Our study demonstrates the importance of scintigraphy in
children with CH and patients with the formation of the root of tongue and the anterior surface of the neck in order to avoid
unnecessary removal of the thyroid gland. In case of confirmation of thyroid ectopia in the root of tongue and in the ab-
sence of symptoms of obstruction or bleeding, it is recommended to refer the patient to an endocrinologist for conservative
treatment.
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"HaumoHanbHbIN MegULMHCKUIA NCCNefoBaTENbCKNIA LEHTP SHAOKpMHOoNornn, Mocksa, Poccua
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OBOCHOBAHME. YactoTa 3KTONMM Cpefiy BCEX BapMaHTOB AncreHe3uun BapbupyeT ot 30 o 70%, Hanbonee yactas ee no-
Kanmsaumsa — KopeHb A3blka. OTOPMHONapVHIronioramu, OHKOSIoraMmu, NeanaTpamMmm A3bluHasA SKTONUA MOXET NPUHMMATbCA
3a rmnepTpoduio A3bIYHON MUHAANMHBI UK GUOPOMY KOPHSA A3bIKa, YTO MPUBOAUT K HEOOOCHOBAHHOMY XMPYpPruyeckomy
neyveHwuio. Kntoueyto ponb B AMAarHOCTUKE SKTONUN UrpaeT cUMHTUrpaduma wutosnaHom xenesbl (LLX).

LEJIb. OueHunTb 3TMONOrNYeCcKyio CTPYKTYPY BPOXAeHHOro runotupeosa (BN n npoaemMoHCTprpoBaTh KNMHUYECKOe Teye-
HMe Y NaLMEeHTOB C SKTOMNMNEN TUPEOUHOW TKaHW B KOPEHb A3bIKa.

MATEPUAJIbl U METOAbl. O6cnenoBaHa rpynna nauueHTos ¢ Bl Bcem nauuneHTam nposeaeHsbl Y3U wewn, paguoHyknua-
Hble nccnepoBaHna. ObcnegoBaHUA NPOBOAUNMNCH Ha GOHE OTMEHBI FOPMOHaNIbHON Tepanuu B TeueHne 14 aHeln unu fo ee
Hauana. MaymeHTaM C 3KToMMen B KOpeHb fA3blka NpoBefdeHa BuaeodubponapuHrockonus. Yactu naymeHToB npoBefeHo
MOJIEKYNAPHO-TeHeTUYeCKoe UCcnefoBaHNe NaHeNn reHoB-KaHAMAATOB, OTBETCTBEHHbIX 3a pa3BuTue Bl metogom NGS.
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PE3YJIbTATbI. B nccnepgoBaHume BKAOUEHbI 73 naumeHTa ¢ neperyHbIM Bl B Bo3pacTe oT 2 Heg fo 17,3 roga. MegmaHa Bo3pacTa
NauMeHTOB Ha MOMEHT 0bcniefoBaHKA cocTaBnsana 6,9 roga [4,8; 10,0]. 69 geTam AMarHo3 yCTaHOB/EH MO pe3ynbTaTamM HeoHa-
TaJIbHOrO CKPUHWHTA, 4 fetam ¢ akTonuen LK — nocne 6 neT. MNpu nposegeHun Y3 annasua guarHoctmposaHa y 47,9% nauu-
€HTOB, y 0JHOro — remuareHesus ny 26,0% — sktonus TkaHu LK paznuuHon nokanunsaumn. Y 24,7% netent TupeonHas TKaHb
obHapy»keHa B TUnnYHom mecte. Mpu npoBeaeHnn cumHTUrpadum annasua LK nogteepxaeHa y 65,7% fetein. Y 31 pebeHka
(42,4%) BblABNEHbI Pa3fiNYHbIE BapUaHTbI SKTOMMUYECKN pacnofioXeHHON TKaHu LLXK: skTonma WK B KopeHb A3blka MMenacb
y 25 peteii (80,6%), 5KTONMSA B NOAbA3bIYHYI0 06nacTb — Y 5 feTein (16,2%), ABOWHaA 3KTONUA BbiABNeHa y 1 pebeHkKa.
YpoBeHb HeOHaTasIbHOro TMPEOTPOMNHOro ropMoHa y aeTein ¢ skTonuen LXK coctasun 124 ME/mn 1 6bin JOCTOBEPHO HUXeE,
yemy geteli c annasven, — 219 ME/mn, p<0,05. HanpoTuBe, ypoBeHb TMpeoriobynrHa y ieTel ¢ SKTonuvel Obin JOCTOBEPHO
Bbllle, Yem npu annasmm, — 37,12 Hr/mn npotme 0,82 Hr/mn, p<0,05.

3AKNIOYEHUE. B gnarHocTuke sTnonorum Bl ontumanbHbiM ABNAETCA coueTaHUe ABYX MeTogos — ¥Y3U n TupeocumHturpa-
buK, NockonbKy Kaxablil MeTof KOMNeHCUpYeT HefoCTaTKK apyroro. NpoBegeHHOe HamMy 1cCeloBaHNe AeMOHCTpupyeT
BaXKHOCTb NpoBefeHNa CUMHTUIpadun getam ¢ Bl 1 naumeHTam c 06pa3oBaHNeEM KOPHSA A3blKa 1 NepeaHel NoOBepXHOCTH
wew. Mpwn noateepxaeHun 3ktonun LXK B KopeHb A3bIKa M NPU OTCYTCTBUU CUMMATOMOB OOCTPYKLUKN UM KPOBOTEYEHNA
peKoMeHA0BaHO HanpaBUTb NaLUMeHTa K SHOOKPUHOMOTY ANA Ha3HauYeHNA KOHCePBaTUBHOIO NeYeHus.

KJTIOYEBbBIE CJIOBA: 8pox0OeHHbIl 2unomupeos; OuczeHe3us WUmoeuOHoU Xene3bl; 3Kmonus wumosuoHoU xenesbl; CUUHmMuepagpus

wumosuoHoU xenesbl; Y3V wumosudHoU xenesbi.

RELEVANCE

Congenital hypothyroidism (CH) is a frequent congen-
ital disorder of the thyroid gland in children. In Russia, CH
incidence is one per 3,617 newborns (one per 2,379 to one
per 4,752 in various federal districts) [1]. Most often, CH is
caused by thyroid dysgenesis; according to various studies,
such dysgenesis accounts for 70%-85% of CH cases [2-8].
Thyroid dysgenesis is subdivided into aplasia, ectopy, hypo-
plasia, and haemiagenesis.

The incidence of ectopy within all types of thyroid dys-
genesis varies from 30% to 70%. Most often such ectopy oc-
curs in the root of tongue [4, 6, 8-12]. According to autopsy
data, the incidence of lingual ectopy is 9.8% [13]. Within ec-
topic tissue, nodular growths may appear and Hashimoto's
disease may develop [11]; the incidence of thyroid carcino-
ma and root of tongue carcinoma is very low: the literature
reports only isolated clinical cases [14-22].

The first case of lingual ectopy was reported by
W. Hickman in 1869. It was a newborn female who died
of suffocation 16 hours after birth [23].

Thyroid ectopy may remain undiagnosed for long periods;
more often than not this disease is diagnosed before the age
of 18 [24]. At the time of diagnosis, thyroid function may be
either intact or reduced [25-271]. In rare cases, such symptoms
as dysphagia, foreign body sensation, cough, voice distortion,
snoring, and sleep apnoea may occur; in more severe cas-
es, there may be haemorrhage and respiratory obstruction
[28-35]. Acuteness of clinical presentation will depend on ec-
topic thyroid tissue size and localisation.

Otorhinolaryngologists, oncologists, and paediatricians can
take lingual ectopy for hypertrophy of the lingual tonsil or fi-
broma of the tongue root, thus initiating surgical intervention.

Thyroid scintiscan plays a key role in the diagnostics
of ectopy. In present-day Russia, children with CH normally
undergo a thyroid ultrasound only; however, this scan is un-
able to detect most variants of this ectopy.

OBJECTIVE
Analyse the etiological structure of congenital hypothy-

roidism (CH) and demonstrate the clinical course in patients
with ectopic thyroid tissue in the root of tongue.
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MATERIALS AND METHODS

Venue and study start and end dates

Venue. The patients were examined at Children’s
Endocrinology Institute, National Endocrinology Research
Centre (Moscow).

Start and end dates: Thus study included patients exam-
ined between November 2020 and October 2021.

Observed population(s)

Inclusion criteria: children aged 0-18 with CH where
the patient or their parents/legal guardians provided an in-
formed consent to participate in the study.

Exclusion criteria: withdrawal of the patient’s or their legal
guardians’ consent to participate in the study.

Population sampling method: unselected sampling.

Research design

A single-centre, interventional, cross sectional, non-com-
parative study which included 73 patients with primary CH
aged from 2 weeks to 17.3 years. Patients were included
in the groups based on inclusion criteria, subject to exclu-
sion criteria. All patients underwent neck ultrasound and ra-
dionuclide imaging: a sweep scan and a single-photon emis-
sion CT (SPECT) with *™Tc pertechnetate. Thyroglobulin
measurement and scintigraphy were performed 14 days
after hormone replacement therapy suspension or prior
to its initiation. Patients with ectopy in the root of tongue
were attended by an otorhinolaryngologist and underwent
videofibrolaryngoscopy.

Medical intervention (for interventional studies)

Laboratory tests: serum thyroid stimulating hormone
(TSH), free T4, free T3, and thyroglobulin measurements
were performed at National Endocrinology Research Centre
Laboratory (Director: Ms. L. V. Nikankina). The ARCHITECT
i2000sr immunochemiluminiscent analyser (Abbott) was
used to run the lab tests.

Ultrasound scans were performed by ultrasound imag-
ing physician Ms. S. M. Zakharova at National Endocrinology
Research Centre Consulting & Diagnostics Facility (Director:
Professor N. N. Volevodz). Voluson E8 expert (GE Healthcare)
with 11L linear transducer was operated by an expert level
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assistant. Colour Doppler imaging and power Doppler imag-
ing was used for the scans.

Genetic tests were conducted with three children
having lingual ectopy; these patients are described
in this article in detail. The tests were performed
at the Laboratory of Monogenic Endocrine Diseases
Institute, National Endocrinology Research Centre
(Director: Mr. P. Yu. Volchkov). Blood samples were tak-
en from cubital veins irrespective of meal timing. Vials
with conserving agent, ethylene diaminetetraacetic acid
(EDTA) (1.2 to 2.0 mg per 1T ml of blood) were used for
the samples. Test method: next-generation sequencing
(NGS) with paired-end tags (150x2) on the lllumiuna plat-
form. Average depth of coverage: 111x; breadth of cov-
erage (10x): 98%. CH Primer panel covers coding regions
of 23 genes: AITD3, DUOX1, DUOX2, DOUXA2, FOXET, GLIS3,
GNAS, IYD, NKX2-1, NKX2-5, PAX8, SECISBP2, SLC16A2,
SLC26A4, SLC5A5, THRA, THRB, TPO, TRH, TRHR, TSHB, TSHR,
and UBR1.

Thyroid scintiscans (in the neck and upper mediasti-
nal regions) were performed at Radionuclide Diagnostics
Department, National Endocrinology Research Centre
(Director: Mr. M. V. Degtyarev) with a Discovery NM630
SPECT gamma camera with *"Tc pertechnetate. The radi-
opharmaceutical dose was determined individually based
on the patient’s weight with PedDose calculator in MBq and
mCi  (https://www.eanm.org/publications/dosage-calcu-
lator). Sodium *°"Tc pertechnetate solution was obtained
by Mo/*"Tc generator elution with a sterile isotonic solu-
tion of sodium chloride. The radiopharmaceutical thus ob-
tained from the generator was administered intravenously
in a treatment room. Tests were conducted 15 to 20 min-
utes after radiopharmaceutical administration with a gam-
ma camera; static planar images were taken while patients
remained in dorsal position (10 minutes) and then SPECT
images were taken (15 minutes). Data processing was per-
formed with Xeleris workstation (GE Healthcare); iterative
data reconstruction was applied resulting in three-dimen-
sional images of radiopharmaceutical distribution across
the tissues in the neck and upper mediastinal regions.
Anatomic and physiological properties of visualised thyroid
tissue were then described.

Videofibrolaryngoscopy was performed by an
otorhinolaryngologist Mr. E. O. Vyazmenov at National
Endocrinology Research Centre Consulting & Diagnostics
Facility (Director: Professor N. N. Volevodz) with a Pentax
machine.

Statistical analysis

No prior calculation of sample size was carried out. RStu-
dio (Version 1.1.463 — © 2009-2018 RStudio, Inc.) with
R Suite (Version 3.5.3) was used for statistical processing.
Shapiro-Wilk’s test was applied to verify distribution normal-
ity. Quantitative data were presented as a median and inter-
quartile range (Me [Q1; Q3]).

Ethical review

Research protocol was approved by Endocrinology
Research Centre’s internal Ethics Committee
on 28 October 2020 (official session record no. 17). Written
informed consent was provided by each participant, or their
guardian or legal representative.
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FINDINGS

73 patients with primary CH aged from 2 weeks
to 17.3 years were included in the study. The patients’
median age at the time of examination was 6.9 years
[4.8; 10.0]. Sex distribution within the sample: 48 fe-
males and 25 males. 69 children were diagnosed based
on the results of neonatal screening; three children with
thyroid ectopy were diagnosed after the age of 6, and one
child with a sublingual ectopy was diagnosed at the age
of 15.8. Throughout the study, none of the patients was
excluded.

In none of these cases ectopic tissue been detect-
ed through ultrasound scans made at GP clinics. Colour
Doppler imaging performed at National Endocrinology
Research Centre revealed aplasia in 47.9% of patients; ec-
topic thyroid tissue of various localization was detected
in 26.0% of children; one case of hemiagenesis was di-
agnosed. In 24.7% of children thyroid tissue was found
in a regular location. This group included children with
hypoplasia (n=9) and those with goitre (n=9) (Figure 1,
a). Median volume of thyroid gland in children with hy-
poplasia was 1.2 ml [0.2; 1.9]; in children with goitre, it
amounted to 7 ml [5.3; 8.9].

Thyroid  scintiscans  confirmed  thyroid aplasia
in 65.7% of patients (23 out 35). Thyroid tissue localisation
was confirmed by thyroid scintiscan data in all 18 children
with gland-in-situ and in one child who was diagnosed with
haemiagenesis through ultrasound scan. (Figure 1, b).

Thus, visualising methods revealed various kinds of thy-
roid ectopic tissue in 31 patients (42.4%):

1. Thyroid ectopy in the root of tongue in 25 children

(80.6%)

2. Ectopy in sublingual region in 5 children (16.2%)
3. Double ectopy (in the root of tongue and sublingual re-
gion) was found in 1 child.

According to literature, thyroid ectopy occurs
in 48.4% of children with CH and is the most frequent cause
of dysgenesis in CH. In our study, CH caused by thyroid ecto-
py was diagnosed through neonatal screening in the abso-
lute majority of cases (87.1%).

Neonatal TSH level in patients with thyroid ectopy was
significantly lower than in those with aplasia. The level
of thyroglobulin, on the contrary, was significantly higher
in patients with ectopy than in those with aplasia. We have
not established any significant differences in levothyroxine
average daily dose between patients with aplasia and those
with ectopy (see Table 1).

We are presenting below three clinical cases of ectopy
in the root of tongue; these patients were diagnosed with
CH after the age of 6; two of the patients underwent re-
moval of ectopic thyroid tissue (their ectopic thyroid tissue
had been mistaken for lingual tonsil hypertrophy or for root
of tongue fibroma). These cases highlight the importance
of running thyroid scintiscans to diagnose thyroid ectopy

properly.

Case 1

An 8-year-old female first was examined about neoplasm
at the root of tongue at the age of 6.5. The patient was fol-
lowed to ENT and diagnosed with lingual tonsil hypertrophy
(Figure 2).
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Figure 1. Thyroid tissue visualisation based on ultrasound imaging (a) and thyroid scintiscans (b)

The patient was admitted to a surgical department and
diagnosed with root of tongue fibroma. Based on MRI im-
ages of her neck region, a “nodular appearance at the root
of tongue” was confirmed and surgical removal was per-
formed. Histology found it to be thyroid tissue. 3 weeks after
the surgery, the patient was diagnosed with hypothyroidism
(TSH — 206 mU/L; free T4 — 5.02 pmol/L). Hormone therapy
with levothyroxine was recommended.

At the age of 7.5 the patient came to the National
Endocrinology Research Centre for the first time. An ultra-
sound imaging found residual thyroid tissue at the root
of tongue with dimensions 1.0x0.7x0.5 cm. For the first
time, a cyst in the left-hand side of anterior neck was
identified with dimensions 0.4x0.3x0.2 cm (Figure 3, a).
A thyroid scintiscan confirmed the presence of a round-
shaped residual ectopic thyroid tissue 1.4x1.2x1.5 cm
in the root of tongue (Figure 3, b). The patient has con-
tinued to receive hormone therapy with 2.4 mg/kg/day
levothyroxine.

Case 2

A 6.5-year-old female reported having periodic cough.
During examination the growth at the root of tongue
was confirmed by CT and MRI imaging (dimensions:
1.4x1.9%1.3 cm). The patient was admitted to an oncology

Figure 2. Ectopic thyroid tissue in the root of tongue observed during
pharyngoscopy at the age of 6.5

Table 1. Neonatal TSH, thyroglobulin and levothyroxine average daily dose in children with CH

Type of thyroid Number of patients, Neonatal TSI-I. Thyroglobullr.i Levothyr?xme
dysgenesis N (normal level: (normal level: average daily dose
y up to 9 MU/ml) 3.5-77 ng/ml) (mg/kg/day)
Aplasia 23 219[194.0; 343.0] 0.82[0.04; 6.28] 29[2.4;3.4]
Ectopy 31 124 [63.0; 252.0] 31.12[23.2; 64.0] 2.6[2.0;3.0]
p <0.05 <0.05 >0.05
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Figure 3. Ectopic thyroid tissue in the root of tongue in a 7.5-year-old patient, as identified through ultrasound imaging (a) and thyroid scintiscan with
#mT¢ pertechnetate (b)

department and advised surgical removal of the growth.
Tumour markers were negative (a-fetoprotein 3.11 ng/ml;
-subunit of human chorionic gonadotropin 1.2 mlU/mL).
The patient underwent surgical removal of the growth.
Histology found it to be thyroid tissue. At a 3-week follow-up
examination, the patient was diagnosed with hypothyroid-
ism (TSH — 108 mU/L; free T4 — 7.61 pmol/L). Hormone
therapy with levothyroxine was recommended.

At the age of 6.5 the patient came to the National
Endocrinology Research Centre for the first time. An ultrasound
imaging found evidence of thyroid aplasia and identified
a cyst in the right-hand side of anterior neck with dimensions
1.0x0.6x0.7 ¢cm (Figure 4, a). A thyroid scintiscan confirmed
the presence of a round-shaped residual ectopic thyroid tis-
sue in the root of tongue and established its dimensions as
1.0x1.2x1.0 cm (Figure 4, b). The patient has continued to re-
ceive hormone therapy with 2.5 mg/kg/day levothyroxine.

Case 3
A 6.5-year-old girl experienced discomfort when swal-
lowing. Her parents noticed a growth in the root of tongue

region. A CT scan showed a strong accumulation of contrast
agent by a growth in the root of tongue region with the size
1.4%1.6x1.7 cm. Ultrasound imaging identified no thyroid
gland in situ. The patient’s hormonal profile had evidence
of subclinical hypothyroidism (TSH — 5.83 mU/L; free T4 —
16.1 pmol/L). Levothyroxine treatment with 0.6 mg/kg/day
was recommended.

At the age of 7.5, this patient the patient was admitted
the National Endocrinology Research Centre for the first
time. She complained of pain while swallowing and peri-
odic cough. During pharyngoscopy a growth at the root
of tongue was observed (Figure 5, a). The patient was
seen by an otorhinolaryngologist; through a videofibro-
laryngoscopy, a nodular growth was clearly identified
(Figure 5, b).

An ultrasound imaging found a round-shaped thyroid
tissue in the root of tongue plane; it had low echoicity,
homogenous structure and active vascularisation when
observed through colour Doppler imaging and power
Doppler imaging (Figure 6, a & b). Moreover, a cyst was
identified in the right-hand side of anterior neck with

Figure 4. An empty thyroid bed in a 6.5-year-old patient, identified through ultrasound imaging (a) and residual ectopic thyroid tissue in the root of
tongue, as identified through a SPECT thyroid scintiscan with *™Tc pertechnetate (b)
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Figure 5. Ectopic thyroid tissue in the root of tongue as observed through pharyngoscopy (a) and videofibrolaryngoscopy (b)
in a 7.5-year-old patient

dimensions 0.4x0.3x0.2 cm. A thyroid scintiscan con- Since thyroid dysgenesis is most often caused by
firmed the presence of ectopic thyroid tissue in the root  mutations in the genes PAX8, NKX2-1, NKX2-5, TSHR, and
of tongue with dimensions 1.4x1.5x1.8 cm (Figure 6, c).  FOXET [36], these three patients underwent a genetic
The dose of levothyroxine for this patient was increased test. No clinically significant changes were found in any
to 1.3 mg/kg/day. of these cases.

Figure 6. Ectopic thyroid tissue in the root of tongue in a 7.5-year-old patient as identified through: ultrasound imaging in longitudinal view (a); power
Doppler imaging in transverse view (b); and thyroid scintiscan with *™Tc pertechnetate in the planar mode (c)
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DISCUSSION

Based on comprehensive laboratory and instrumental
evaluation, our study found that 87.7% of CH patients (64 out
of 73) had thyroid dysgenesis, which correlates with interna-
tional data [28]. Within our group of patients, thyroid dys-
genesis is subdivided into ectopy (48.4%), aplasia (35.9%),
hypoplasia (14.1%) and thyroid haemiagenesis (1 patient).
In international studies, ectopy is likewise the most wide-
spread condition in CH patients (40-60%) [3, 8, 37-41].
Aplasia accounts for 15-30% of cases, and hypoplasia for
about 5% of cases [9, 37-38, 42].

In our study, the function of ectopic thyroid tissue var-
ied from subclinical to manifest hypothyroidism. In 94.5%
of patients, CH was diagnosed through neonatal screening;
in four patients, ectopy was identified after the age of 6.
Two patients underwent surgical removal of ectopic thyroid
tissue.

The three patients we have described had different clin-
ical manifestations. In the first of these cases, ectopy was
identified by a paediatrician during an examination after re-
covery from tonsillitis. In the second one, periodic cough was
the only clinical manifestation. In the third one, a sizeable
growth manifested through dysphagia and cough. Similar
clinical manifestations caused by ectopic thyroid tissue have
been reported in literature and shown to depend on the size
of ectopic tissue [28-34, 43]. The remaining 22 patients with
ectopic thyroid tissue in the root of tongue were diagnosed
through neonatal screening, whereas no clinical manifesta-
tions (such as cough or dysphagia) were observed. This can
be explained by small size of ectopic tissue due to levothy-
roxine therapy.

In our study, most patients with thyroid ectopy had high
neonatal TSH levels; however, these levels were significant-
ly lower than in those with aplasia. Most researchers like-
wise report high levels of neonatal TSH in children with CH
caused by thyroid ectopy. R. Perry et al. found average TSH
level in children with ectopy to be 144 mlU/L [4]. E. Karakoc-
Aydiner et al. showed that TSH levels in patients with ectopy
were above 100 mIU/L (130 mIU/L on average), whereas thy-
roglobulin level was 34.5 ng/mL [40], which also correlates
with our findings.

Our study showed that ultrasound imaging is able
to identify ectopy in one patient out of four (26%). Thyroid
scintiscans confirmed every ectopy case identified through
ultrasound imaging and identified a further 12 cases which
had been thitherto mistaken for aplasia. Low specificity
of ultrasound imaging has been demonstrated by several
studies [44, 45]. Ultrasound imaging is a non-invasive and
cost-efficient method; however, it lacks in sensitivity and
specificity and is thus unable to detect most of ectopy types
or evaluate the function of thyroid tissue if one exists. If thy-
roid tissue is not present in its regular location, regions of its
potential ectopy need to be examined.

As we know, cells of human thyroid gland have a dou-
ble origin. The medial anlage grows out of the medial bulge
of the ventral wall of pharynx between the 1st and the 2nd
pair of pharyngeal recesses, whereas the two lateral an-
lage (ultimobranchial bodies) are a product of the 4th pair
of pharyngeal recesses and the neural crest. In foetus, thy-
roid gland anlage appears on the 16th or 17th day of foetal
development as a cluster of entodermal cells near the root
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of tongue. Then, this group of cells ingrows into the underly-
ing mesenchymal tissue alongside the pharyngeal intestine
up to the level of the 3rd and 4th pairs of pharyngeal pouch-
es and then migrated into the neck area ventral of the laryn-
geal cartilages. By the end of week 4, thyroid gland anlage
takes the shape of a protruding cavity (epithelial bundle)
connected with the pharynx through a small opening
at the root of tongue, thyrolingual duct. Then the anlage
descends to the final location of thyroid gland and pulls
the thyrolingual duct with it; the distal end of the bundle
bifurcates and thyroid gland lobes develop with an isth-
mus connecting them. In normal cases, the proximal end
of thyrolingual duct atrophies and completely disappears by
week 8 of foetal development, leaving behind a vestige [46,
47]. Thus, ectopic thyroid tissue can be identified through-
out the anlage migration route.

Ultrasound imaging enables one to evaluate thyroid
gland structure and dimensions and identify its develop-
ment anomalies such as thyroglossal duct cysts, thymus
cysts or thymus tissue [48]. In this study, we did not evalu-
ate the incidence of cyst growths; however, in all three thy-
roid ectopy cases cysts on the anterior neck were visualised.
It has been suggested that such congenital cysts result from
preservation of ultimobranchial bodies or thyrolingual duct
during embryogenesis [46].

The key disadvantage of ultrasound imaging in topical
diagnostics is its lack of ability to identify thyroid ectopy.
This ability grows if colour Doppler imaging is used [40, 49].
This disadvantage of ultrasound imaging is compensated by
scintiscans.

In Russia, children with CH rarely undergo thyroid
scintiscan; most often, this takes place in more senior
ages. According to international guidelines [50, 51], thy-
roid scintiscans can be performed for any CH children re-
gardless of age, including newborns [44, 52]. This method
enables to evaluate CH aetiology and the activity of thy-
roid tissue if one exists. Typically, sodium **"Tc pertechn-
etate or iodine-123 (') is used as radiopharmaceutical.
When performing a thyroid scintiscan in the planar mode,
sensitivity amounts to 63%-88% and specificity amounts
to 92%-96%. The SPECT mode increases this method’s
sensitivity [50, 51, 53].

The most informative method combines ultrasound
imaging with a radiopharmaceutical method of thyroid ex-
amination (a planar-mode SPECT scintiscan of the neck and
upper mediastinal region). Such double visualisation is es-
pecially helpful for aplasia confirmation and thyroid ectopy
identification [54, 55].

When examining CH patients, methods providing visual-
isation enable practitioners to make a topical diagnosis and
in some cases to distinguish between transitory and perma-
nent forms of the disease; they also enable to set the initial
dose of levothyroxine and raise the parents’ commitment
to therapy. Identification of patients with thyroid aplasia
or ectopy prior to the start of therapy enables to avoid sus-
pending it in higher ages for diagnostic purposes [56].

If thyroid ectopy is identified relatively late, the treatment
strategy will depend on several factors: severity of symptoms,
growth size, and thyroid gland function. Patients with euthy-
roidism and without symptoms of obstruction must be fol-
lowed up regularly. For those diagnosed with hypothyroid-
ism, levothyroxine should be prescribed in order to reduce
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TSH and thus remove the factor stimulating thyroid gland
growth. Several authors have demonstrated efficient treat-
ment of patients with ectopic thyroid tissue whereby this
tissue decreases in size in 60% of patients. Treatment dose
and duration should be set individually [24].

Furthermore, it is advisable to measure thyroglobulin
level as it is an additional marker of thyroid tissue; once
measured, this level should be evaluated together with vis-
ualisation results.

Further research

To follow this study, we are planning to expand the sam-
ple size and conduct genetic tests with candidate genes
accounting for CH development. The next step will consist
in establishing a correlation between clinical variants, ge-
netic data and anatomic/functional visualisation of thyroid
tissue.

CONCLUSION

Thus, ultrasound imaging of thyroid gland enables one
to assess in detail its location, size, echoicity, and vascularisa-
tion; however, it does not always enable to identify ectopic
thyroid tissue. Sensitivity of ultrasound imaging will increase
if the scan is made by an experienced operator and with an
expert level machine, if all potential locations of ectopic
thyroid tissue are examined and colour Doppler imaging is
used. On the other hand, thyroid scintiscan does not always
enable to determine the size of thyroid tissue with precision;
however, it virtually always identifies ectopic thyroid tissue.
Therefore, a combination of these two methods is the best
diagnostic approach.

Thyroid scintiscan should be conducted as early as possi-
ble to arrive at a topical diagnosis.

Our study demonstrates the importance of performing
scintiscans when examining children with CH and patients
with growths in the root of tongue and the anterior surface
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of the neck in order to avoid unwarranted surgical remov-
al of thyroid gland. If thyroid ectopy in the root of tongue
is confirmed and no symptoms of obstruction or bleeding
are present, we recommend to refer the patient to an endo-
crinologist for conservative treatment.

Since lingual ectopy is the most frequent variant and,
as our observations demonstrate, it can be misinterpreted,
a timely topical diagnosis is crucial; an equally important
task is to raise the awareness of doctors in other fields (pae-
diatricians, otorhinolaryngologists, paediatric surgeons, and
oncologists) about this problem.
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