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Abstract

Free triiodothyronine toxicosis is a rare condition, expressed by isolated triiodothyronine concentration elevation, resulting in an overt hypermetabolic state. Diagnosis
and treatment are particularly important in young populations during puberty, with intensive intellectual and physical development. We present a case of monozygotic
adolescent male twins, with cardiovascular symptoms, along with anxiety, hypersensitivity and insomnia. The free triiodothyronine toxicosis in the absence of anti-thyroid
antibodies. Successful treatment with symptom relief and laboratory results normalization was achieved after 8 weeks of anti-thyroid medication with beta-blocker
addition. The described condition may be an early stage of developing disease, so further follow-up is obligatory. Because the case presents an atypical population for the

disorder, with brothers additionally being monozygotic twins, genetic factors should be taken into consideration in the event of disease progression.

Introduction

Thyroid dysfunction is a frequent condition and the
most common first-step laboratory tests in Poland are Free
Thyroxine (FT4), Free Triiodothyronine (FT3), and Thyrotropin
(TSH) levels, in some cases extended to autoantibodies panel
[1]. Typically, in primary hyperthyroidism, FT4 and FT3 are
elevated resulting in TSH suppression. In some cases, FT4
level remains normal, with only FT3 concentration elevated,
which in association with clinical symptoms and absence of
Thyroxine-binding Globulin (TBG) abnormalities, is referred
to as FT3 toxicosis (FT3t) [2]. This hormonal dysregulation
plays a key role in the development of thyrotoxicosis. Although
FT/ concentration is significantly higher, it is regarded as a
prohormone with limited direct activity [3]. To exert its effect,
FT4 must be transported into target cells and then converted
into the active molecule, FT3 [4]. Available data on FT3t
remains limited and somewhat controversial. Therefore, this
study is timely and important.

The aim of our study was to describe peculiarities of
cardiological and psychiatric symptoms of FT3t syndrome.
The patient’s consent for the study and its publication was
obtained.

Case presentation

Sixteen-year-old monozygotic twin brothers, both regularly
engaged in sports activities, were admitted to the Department of
Endocrinology . As they were underage, they were accompanied
by their mother. The main complaints were Cardiological
symptoms such as heart rhythm disturbances, palpitations,
and chest pain. A cardiology examination performed a few
weeks earlier concluded with a diagnosis of sinus tachycardia.
Additional abnormalities were hypersensitivity, anxiety attacks
and insomnia. A physical examination was performed, and
only tachycardia and hands tremor were observed. Laboratory
findings (Table 1) revealed elevated FT3, with normal TSH
and FT4 concentrations in both cases. Anti-thyroid antibodies
were not detected. In both cases, liver and kidney function
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disorders were excluded, and blood glucose levels were normal.
Additionally, an ultrasound examination of the thyroid gland
was performed. The ultrasound findings were similar in both
cases. The thyroid gland was described as normal in size and in
the typicalanatomical position. The echogenicity of the thyroid’s
parenchyma was decreased, and somewhat heterogeneous,
with slightly increased vascular flow. The cervical lymph
nodes were not enlarged (Figures 1,2). Additionally, in one of
the brothers, a physical examination revealed a mild bilateral
gynecomastia without galactorrhoea. Sexual development was
appropriate for the patient’s age. After excluding abnormalities
in hormonal tests, pubertal gynecomastia was diagnosed.

Treatment with an antithyroid drug and a beta-blocker
was implemented. During a follow-up visit after 8 weeks of
therapy, a significant improvement in the general condition
was observed, no tachycardia was noted, sleep improved, and
a reduction in nervousness was reported. Laboratory tests
showed features of euthyroidism.

Discussion

The prevalences of all-cause thyrotoxicosis and subclinical
hyperthyroidism among adolescents are 0.04% and 4.4%
respectively, with the overall hyperthyroidism female-to-male
ratios increasing with age, from 1.43:1 among children under 5

Table 1: Laboratory findings revealed elevated FT3, with normal TSH and FT4

concentrations in both cases.

TSH (L=0,51; H=4,3) plu/ml 0,771 0,748
FT3 (L=2,53; H=5,01) pg/ml 5,80 517
FT4 (L=0,98; H=1,63) ng/d| 1,30 1,25
LH (L=1,7; H=8,6) mIU/ml 434 3,98
FSH (L=1,5; H=12,4) mIU/ml 5,57 4,31
DHEA-S04 pg/dl 123,00 156,00
Prolactin (L=86; H=324) mIU/| 130,00 298,00
Testosterone ng/dl 588,00 540,00
Androstendione (L=0,25; H=2,21) ng/ml 0,41 0,46
Calcium (L=2,1; H=2,55) mmol/I 2,55 2,45
Vit. B12 N (L=197; H=771) pg/ml 411,00 542,00

hyroid

Figure 1: The thyroid gland was described as normal in size and typically located.
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years, surpassing 5:1 in the 15 to 17 years age population [5,6].
FT3t is a rare form of hyperthyroidism, with prevalence varying
between studies and populations, reaching up to 16% of cases,
which makes the described adolescent twins atypical patients
[7). Some authors differentiate FT3t into two subgroups:
patients with elevated both FT3 and total triiodothyronine
levels, and those with isolated FT3 concentration abnormality.
No clinical significance has been attributed to this distinction,
suggesting it remains a purely academic classification. Both
conditions appear to represent early stages within the spectrum
of thyroid hyperfunction disorders and are managed using the
same therapeutic approaches [8].

The brothers presented mostly cardiovascular symptoms
and disturbances in their mental condition. Cardiovascular
problems are especially alarming and threatening, as some
rare but serious heart diseases manifest at this age [9].
Unrecognized heart disease may present similarly, in extreme
cases leading to sudden cardiac death e.g., during sports
activities [10]. Therefore, a prompt differential diagnosis
should always be conducted when symptoms are reported.
Mental issues naturally lead to consultation with a psychologist
or psychiatrist. Those specialists need to remember that
presented problems can arise from organic diseases, and
in reverse, specialists in somatic diseases cannot disregard
psychological symptoms. Anxiety is a serious problem that
may have a significant impact on adolescents’ behaviour, and
thus their peer relations. Young people are more susceptible to
the opinions of others and rely on social acceptance, making it
particularly important to identify the problem early and initiate
appropriate treatment [11]. Conversely, aggravation may lead
to other serious psychiatric problems and impair psychosocial
development [12,13]. Typical anxiety treatment, based on
psychotherapy supported by pharmacotherapy, would be an
inappropriate option in this case. Since an organic disease has
triggered the symptoms, the primary treatment should focus
on normalizing the FT3 concentration [14].

In both cases, ultrasound examination revealed normal size
thyroid, with heterogenous echogenicity and increased blood
flow. These findings are typically associated with systemic
thyroid disease, such as Graves’ Disease (GD), the most common
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aetiology of hyperthyroidism in adolescents [15]. Although anti-
TSH receptor antibodies (TRAb) were absent, but up to 18% of
GD cases present in TRAb-negative form, often manifesting
as a milder form of the disease [16,17]. Considering that FT3t
can be an early stage of developing disease, it is possible, that
in time TRAb will become positive, leading to classic GD, or
patients may be diagnosed with antibodies negative GD form,
or a completely different diagnosis is going to be set.

Although rare, accounting for < 5% of TRAb-negative
hyperthyroidism, yet important to remember in the case of
monozygotic twins, with identical genomes, there are genetic
causes, such as TSH Receptor mutations and diseases [18,19].
However, since the response to the treatment was satisfactory,
and the thyroid function abnormalities were isolated, further
diagnosis was not necessary. Thyroid function was successfully
stabilized; therefore, ongoing therapy and routine follow-up,
including laboratory assessments and ultrasound evaluations
are considered sufficient.

Pubertal gynecomastia is an incidental finding with no
impact on further clinical management. It is a common
reaction to hormonal changes and usually does not need any
kind of treatment as the changes regress spontaneously [20].
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