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ABSTRACT. Lingual thyroid is the result of a defec-
tive migration of the thyroid anlage occurring be-
tween the 3rd and 7th week of gestation. Whereas
mutations in the transcription factor-2 (TTF-2) and
PAX8 and in the TSH receptor genes (TSH-R) have
been reported in a minority of patients with thy-
roid dysgenesis, the etiopathogeny of the majority
of cases, and in particular of thyroid ectopy, re-
mains unclear. The majority of patients with thyroid
ectopy are asymptomatic, but obstructive symp-
toms as well as hypothyroidism have been ob-
served. Hyperthyroidism is an exceptionally rare
finding. To our knowledge, only 2 cases have been

reported in the literature to date. Herein, we de-
scribe an unusual case of thyrotoxicosis related to
a nodular lesion in a lingual thyroid. Treatment con-
sisted in restoration of a euthyroid state with thion-
amide followed by surgical removal of the ectopic
gland. The underlying molecular cause of the ec-
topic lingual thyroid and the toxic adenoma in this
case could not be identified. We speculate that ab-
normally early differentiation of the thyroid gland
could interfere with the migration process, a hy-
pothesis yet to be confirmed.
(J. Endocrinol. Invest. 25: 264-267, 2002)
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INTRODUCTION

Ectopic thyroid tissue is the result of abnormal mi-
gration of the gland from the foramen caecum to
its final pre-tracheal position. It may be found in
four major regions: lingual, sublingual, thyroglos-
sal, and intralaryngotracheal (1). Other locations
have also been documented including mediastinum
(2), esophagus (3), heart (4), and cervical lymph
nodes (5).
Lingual thyroid, first described by Hickman in 1869
accounts for approximately 90% of ectopic thyroid
tissue (6). However, it is a rare entity found in
1/100.000 people with a female preponderance (7).
Together with thyroid agenesis and hypoplasia, thy-
roid ectopy is classified as thyroid dysgenesis, in op-
position to dyshormonogenesis. While mutations in

a series of genes involved in thyroid hormone syn-
thesis have been identified in the latter [TG, Thyroid
peroxidase (TPO), Sodium dependent iodide sym-
porter (NIS), Pendrin], only rare cases of mutations
in PAX8, transcription factor-2 (TTF-2) and TSH re-
ceptor genes have been found in the former.
Although clinical manifestations of obstruction and
bleeding have been observed (8, 9), the majority
of patients with this condition are asymptomatic. In
other patients, subclinical and overt hypothyroidism
are present at the time of diagnosis (6), whereas hy-
perthyroidism is uncommon. To our knowledge,
thyrotoxicosis related to a nodular lesion in a lin-
gual thyroid has not been reported. 

CASE STUDY

A 26-year-old woman was seen in an outpatient en-
docrinology clinic in 1995 because of excessive
weight loss. She complained of palpitations, heat
intolerance, insomnia, diaphoresis and nervousness.
Personal past medical history was not significant.
Thyroid gland could not be palpated on physical
examination. Laboratory findings revealed a thyro-
toxicosis with a low TSH <0.03 mU/l (normal range
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(N)=0.2-4), and high free thyroid hormone levels
FT4: 19 pg/ml (N=7-15), FT3: 5.38 pg/ml (N=2-4.1).
Thyroid stimulating immunoglobulins (TSI) were un-
detectable and erythrocyte sedimentation rate
(ESR) was normal. Technetium scintiscan showed
no uptake in the pretracheal area while TG level
was 94 μg/l (N<25). No thyroid ultrasound was per-
formed at that time, and the diagnosis of silent thy-
roiditis was retained. Carbimazole treatment was
started, and the patient went into euthyroid state
but discontinued the medication on her own a few
months later.
In November 1996, the patient was referred to our
hospital because symptoms of hyperthyroidism re-
curred. She denied dysphagia or dyspnea. Thyroid
function tests revealed a new episode of hyperthy-
roidism (TSH <0.05 mU/l, FT4: 21.4 pg/ml, TG:127
μg/l and undetectable TSI). Urinary iodine excretion
was normal. Technetium scintiscan revealed no up-
take in the pretracheal area and ultrasound confirmed
the absence of the thyroid gland in its normal anatom-
ical position. An ectopic thyroid tissue was suspect-
ed: a total body I123 scan was done and showed an
uptake of 6.4% at 5 h just below the chin.
An oropharyngeal examination revealed a pinkish
red mass at the base of the tongue. MRI of the neck
disclosed a mass of 4 cm in diameter, isointense in
T1, protruding into the oropharynx and displacing
the tongue anteriorly (Fig. 1).
The patient was treated with Carbimazole (20

mg/day) which improved her symptoms and norma-
lized her thyroid tests. She was referred to surgery
8 months later. 
Intraoperatively, a supra hyoid mass was discovered
and resected along with the hyoid bone and the pre-
viously identified ectopic thyroid tissue. Histology
showed an encapsulated nodular lesion consisting
of benign thyroid tissue. No hemorrhage or inflam-
matory cellular infiltration was noted. Postoperatively
the patient received thyroid replacement therapy.
Since then, she has been free of symptoms and do-
ing well on LT4 (150 μg/day).

DISCUSSION

Thyroid primordium begins as a thickening of the
epithelium in the pharyngeal floor that later forms
a diverticulum and starts its descent caudally to-
wards its final pretacheal position. This process is
regulated by a gene encoding TTF-2 as evidenced
from knock-out mice, showing impaired migration
(10, 11). Recently, a transcription factor FKHL15 was
reported as the human homologue of mouse TTF-
2. A missense mutation within its forkhead domaine
was identified in 2 siblings with thyroid agenesis,
cleft palate and cloanal atresia, underlining its po-
tential role in thyroid embryogenesis (12).
Functional thyroid differentiation and development
require coordinate expression of TSH and its re-
ceptor (13, 14), as well as transcription factors TTF-
1, TTF-2 and PAX8. Up to now, only rare patients
with thyroid dysgenesis have been found to bear
mutations in one of these genes. While Macchia et
al. (15) found 3 infants with mutations in the PAX8
gene out of 145 infants with thyroid dysgenesis,
Lapi et al. (16) failed to find TTF-1 mutation in 61 in-
fants with congenital hypothyroidism. Perna et al.
(17) studied 15 patients with thyroid agenesis, sub-
lingual ectopic thyroid, and severe hypoplasia. The
molecular analysis did not identify any TTF-1 mu-
tation among these patients. In the face of these
conflicting data, the etiopathogeny of the majority
of the cases of thyroid dysgenesis remains to be
identified. 
Among patients with lingual thyroid, hypothy-
roidism was documented in approximately 30% of
the cases (6). Subclinical hypothyroidism as well
as compressive symptoms (18-21) related to the
gland size and the presence of other acute pro-
cess such as bleeding (9) have also been reported.
However, most lingual thyroid glands are asymp-
tomatic (22, 23), and hyperthyroidism has been
described in only few patients. In 1966, Kuehn et
al. (24) reported a case of Graves’ disease in a hy-
perplastic ectopic thyroid tissue in the subhyoid

Fig. 1 - T1 sagittal MRI of the neck showing an isointense 4 cm
mass protruding into the oropharynx. 
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area, which was removed surgically but recurred
in the lateral thyroid lobe and at the base of the
tongue 3 yrs later. A similar case of Graves’ dis-
ease involving an ectopic subhyoid thyroid was
described by Azzam et al. (25). Recently, an un-
usual case of T3 toxicosis with low thyroid RAIU
due to a large struma ovarii was published mak-
ing ovaries an additional but rare ectopic site of
hyperfunctioning thyroid tissue (26).
To our knowledge, a case like ours has not been
published. Our patient presented two episodes of
thyrotoxicosis related to a toxic adenoma in a lin-
gual thyroid. The diagnosis was missed the first
time. Therefore, we stress the considerable benefit
of ultrasound study in hyperthyroid patients with
unpalpable thyroid, absent cervical uptake on scin-
tiscan and detectable thyroglobulin level. 
Germline gain of function mutations of the TSH-R
gene have been identified as the cause of heredi-
tary (27-29) and sporadic (30, 31) non autoimmune
toxic thyroid hyperplasia, whereas somatic muta-
tions in the TSH-R gene and Gs alpha protein (gsp)
are considered the major molecular cause of toxic
adenomas (32-34). The frequency with which these
activating mutations are found in autonomously
functioning thyroid nodules is variable, ranging
from as high as 80% (35) to as low than 10% (36).
One potential reason suggested for this apparent
discrepancy is related to differences in iodine ex-
posure. Patients from iodine deficient areas appear
to have a higher frequency of TSH-R mutations,
whereas those from iodine sufficient regions, where
toxic adenomas, are scarce, have fewer. It should
be noted that urinary iodine excretion in our pa-
tient was normal. Unfortunately, fixation of the thy-
roid tissue obtained at surgery has not made it pos-
sible to search for gain of function mutations of the
TSH receptor or the gsp, and the underlying ge-
netic basis of hyperthyroidism in this patient re-
mains unknown.The observation that ectopic thy-
roid tissue produces adequate amounts of thyroid
hormones in the majority of cases (22, 23) and, as in
the present case, can even lead to autonomy and
thyrotoxicosis, demonstrates that migration of the
tissue to its normal location is not a prerequisite to
normal tissue differentiation. Whereas several cas-
es with mutations in the TSH-R (13, 14) or TSH be-
ta (37-39) genes indicate that the TSH-cyclic cAMP
regulatory pathway is not involved in migration of
the thyroid, it can be hypothesized, in contrast, that
abnormally early differentiation of the gland could
interfere with the migration process. Whether the
present case is an illustration of this hypothesis or
not, will have to await molecular analysis of further
such cases.
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