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ABSTRACT 
 

Background and Aims: Thyroid disorders are one of the endocrine disorders commonly 
encountered in childhood and adolescence and they manifest with alternations in thyroid hormone 
secretions, goitre or both. Normal thyroid gland function is critical for early neurocognitive 
development, as well as for growth and development throughout childhood and adolescence. 
This study was aimed to describe the clinical pattern of acquired thyroid disorders in children and 
adolescents.  
Study Design: A descriptive cross-sectional hospital based study. 
Place and Duration of Study: The study was conducted at the Tripoli Children hospital from 
January 2000 to December 2012. 
Methodology: All Patients aged between 1- 18 with thyroid disorders, attending the pediatric 
endocrine clinic were included, the diagnosis of thyroid disorders was based on clinical features, 
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thyroid function tests and anti-thyroid antibodies test. Data included age, gender, clinical features, 
duration of symptoms before diagnosis, results of investigations including blood tests, bone age x-
ray and result of brain Magnetic Resonance Imaging (MRI), family history of autoimmune disease 
and any associated problem. Data were analysed using the SPSS program.  
Results: During 12 years period under review, 148 patients (5.9%) had thyroid disorders, 135 
(91.22%) patients had hypothyroidism, 11(7.43%) had hyperthyroidism, 2 (1.35%) had a goitre in 
euthyroid state. Mean age at presentation for primary hypothyroid was 9 + 3.8 years, for secondary 
hypothyroidism was 7 + 1.5 years, for hyperthyroid was 9.8+ 2.2 years and for euthyroid goitre was 
9.2+ 2.1 years. Male to female ratio was 1:1.3. The family history of autoimmune disease was 
positive in 33 patients (22.3%), in 29 (41.43%) patients of primary hypothyroidism and 4 (100%)  
patients with Graves' disease were had a positive family history. Mean duration of symptoms before 
presentation was 0.43+ 0.1 years for primary hypothyroidism and 1.4+0.21 years for secondary 
hypothyroidism while for patients with hyperthyroidism was 0.7+0.15 years, in two children with 
euthyroid goitre was 0.8 years. About 31% of patients with hypothyroidism were of short stature 
followed by fatigability and sleepiness (23.9%). About 64% of patients with hyperthyroidism had 
goitre and eye signs followed by palpitation and weight loss (54.5%). There were co morbidities in 
75 children out of 148 patients as a result of growth hormone deficiency, diabetes mellitus and 
some other syndromes. Anti-thyroglobulin antibodies were positive in 21(14.2%) patients, Thyro- 
peroxidase antibodies were positive in 26 (17.6%) patients. Bone age estimation was delayed in 
73(49.3%), advanced in 7(4.7%) patients. Brain MRI was done for 46 patients; which showed 
pituitary hypoplasia in 15.5%, 10.8% had normal brain MRI, in 4.7% of patients MRI showed other 
findings.  
Conclusion: hypothyroidism constituted the greatest proportion of the thyroid disorders in children 
and short stature is the commonest presenting symptoms of a hypothyroid child, paediatricians 
should be aware of the need to screen children who present with a short stature for hypothyroidism.  
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1. INTRODUCTION  
 

Thyroid disorders are one of the endocrine 
disorders commonly encountered in childhood 
and adolescence and they manifest with 
alternations in thyroid hormone secretions, goitre 
or both. Insufficient hormone secretion results in 
hypothyroidism and excessive secretion causes 
hyperthyroidism, sometimes goitre exists with 
normal thyroid function. Normal thyroid gland 
function is critical for early neurocognitive 
development, as well as for growth and 
development throughout childhood and 
adolescence [1]. Hypothyroidism is the most 
common disturbance of thyroid function in 
children, acquired hypothyroidism can be either 
primary (thyroid disease) or secondary to a 
central cause (hypothalamic-pituitary disease), 
autoimmune destruction, iodine deficiency and 
infiltrative disease could lead to primary thyroid 
gland failure, iatrogenic forms of hypothyroidism 
occur after thyroid surgery or radioiodine therapy 
[2]. 

. 
Autoimmune hypothyroidism is the most 

common cause of acquired hypothyroidism in 
children, adolescents and adults; the prevalence 
of autoimmune hypothyroidism in childhood is an 
estimated 1% to 2% with 4:1 female 
predominance, approximately 50% of cases have 

a family history of autoimmune thyroid disease 
[3]. Several syndromes are associated with an 
increased risk for developing autoimmune 
hypothyroidism, including Down syndrome and 
Turner syndrome [4,5]. An additional 
autoimmune disorder in the same patient is also 
associated with an increased risk of diabetes, 
alopecia, vitiligo and celiac disease [6]. The most 
common clinical presentation of hypothyroidism 
are fatigue, cold intolerance, constipation, poor 
linear growth and if undiagnosed may 
compromise adult height [3]. Hyperthyroidism 
accounts for 15% of pediatric thyroid disorders, 
with most cases attributable to autoimmune 
hyperthyroidism known by Graves' disease. The 
incidence of Graves' disease among pediatric 
patients is 0.1 to 3 cases per 100,000 children 
[7], Graves' disease is more prevalent among 
females, with a peak incidence between 10 and 
15 years of age [8] and associated with other 
autoimmune diseases with the family or in the 
same patient as well as other syndromes such as 
Down and Turner syndromes [9], however less 
common etiologies of hyperthyroidism, including 
infections or drug-induced [8]. It's pathogenesis 
attributed to either the destruction of the thyroid 
follicles causing the release of supra physiologic 
level of T3 and T4 resulting in thyrotoxicosis or 
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the inappropriate production of thyroid hormones 
from the nondestructive process including 
Graves' disease or toxic multinodular goitre [10]. 
The most presentations include restlessness or 
fidgetiness, warm moist skin, proximal muscle 
weakness and an enlarged thyroid gland (goitre). 
Graves's ophthalmopathy occurs in up one-third 
of pediatric patients, however, in contrast to 
adults, it is typically mild and most frequently 
improves if the child with Graves' disease 
achieves remission [11]. Children and 
adolescents may also present with alternations in 
growth, including growth acceleration and 
advanced bone age

 
[11]. 

 
The study was aimed to describe the clinical 
pattern of acquired thyroid disorders in children 
and adolescents. 
 

2. PATIENTS AND METHODS 
 
 Study design: A descriptive cross-

sectional hospital-based study. 
 Study setting:  Study was conducted at 

the Endocrine clinic, Tripoli Children 
hospital, Tripoli-Libya. 

 Period of study:  10 years by reviewing all 
patient's records from January 2000 to 
December 2012. 

 Study population: All endocrine patients’ 
records (2500) who were seen at the 
endocrine clinic during the period of study. 

 Inclusion criteria: All patients aged 
between 1- 18 with acquired thyroid 
disorders. 

 Exclusion criteria: Patients with 
congenital thyroid disorders. 

 Sample size: 148 patients. 
 Diagnostic tool: Diagnosis of thyroid 

disorders was based on clinical features 
and thyroid function tests which included 
determination of TSH, free thyroxin level 
and free triiodothyronine and anti-thyroid 
antibodies. Secondary hypothyroidism was 
defined as low thyroxine level with low or 
inappropriately normal thyroid stimulating 
hormone. 
 

Analyses were performed by electrochemilumin-
escence immunoassay using the Cobas 6000 
(Roche Diagnostics) module e601. The 
methodology for TSH analysis is a two-point 
sandwich assay while the FT4 assay is a 
competitive indirect test. Study considered the 
following normal values for TSH, FT4 and FT3 
according to different age groups: TSH: 1-5 

years (0.7-6.0 mIU/L), 6-10 years (0.6-4.8 mIU/L) 
and 11-19 years (0.5-4.3 mIU/L)

 
[12]. FT4:1-5 

years (1.0-1.8 ng/dL), 6-19 years (1.0-1.7 ng/dL). 
[12]   FT3 > or =1 year (2.8-4.4 pg/mL) [13]. 
 
 Study tool:  Data collected by using case 

sheet including age, gender, clinical 
features, duration of symptoms before 
diagnosis, results of investigations 
including blood tests, bone age x-ray and 
result of MRI brain, family history of 
autoimmune disease and any associated 
diseases. 

 Data analysis:  Data were organised and 
analysed using the SPSS program version 
16. Descriptive statistics including means, 
standard deviation, frequencies, and 
percentages were done for all variables as 
appropriate. 

 

3. RESULTS 
 
During 12 years period under review, a total of 
2500 new cases were seen at the pediatric 
endocrine clinic, out of these number 148 (5.9%) 
had thyroid disorders, out of which 135 (91.22%) 
children had hypothyroidism, 11(7.43%) had 
hyperthyroidism and 2 (1.35%) were had 
euthyroid goitre. There were 70 (47.3%) patients 
with primary hypothyroidism and 65(43.9%) with 
secondary hypothyroidism, 7(4.7%) patients had 
thyrotoxicosis and 4 (2.7%) with Graves ' 
disease. (Fig. 1). 

 

3.1 Demographic Characteristic of 
Patients 

 
The study showed that mean age at presentation 
for hypothyroid patients with the primary cause 
was 9 + 3.8 years, for patients with secondary 
hypothyroidism was 7 + 1.5 years, hyperthyroid 
was 9.8+ 2.2 years and for euthyroid goitre was 
9.2+ 2.1 years.  
 

The study revealed that overall male to female 
ratio was 1:1.3 (Fig. 2). 
 
Concerning the family history of autoimmune 
disease, the study showed that 33 (22.3%) 
patients with thyroid disorder had a positive 
family history. Twenty-nine (41.4%) of primary 
hypothyroidism and all patients with Graves' 
disease had a positive family history.  
 
Mean duration of symptoms before presentation 
was 0.43+ 0.1 years for primary hypothyroidism



Fig. 1. Distribution of patients followed at endocrine 

 

Fig. 2. Gender distribution of 

and 1.4+0.21 years for secondary 
hypothyroidism; while for patients with 
hyperthyroidism it was 0.7+0.15 
presence  of symptoms before presentation in 
two children with euthyroid state was 0.8 years.
 
Regarding the clinical presentation of patients 
with hypothyroidism, Fig. 3 showed that (31.2%) 
of children were of short stature followed by 
fatigability and sleepiness (23.9%). 
 
Patients with hyperthyroidism who had a goiter 
and eye signs were 63.6%, followed by 
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Fig. 1. Distribution of patients followed at endocrine clinic in Tripoli Children Hospi

of thyroid disorder 

 
Fig. 2. Gender distribution of patients with thyroid disorders 

 
0.21 years for secondary 

hypothyroidism; while for patients with 
0.15 years, the 

presence  of symptoms before presentation in 
two children with euthyroid state was 0.8 years. 

Regarding the clinical presentation of patients 
with hypothyroidism, Fig. 3 showed that (31.2%) 
of children were of short stature followed by 

 

Patients with hyperthyroidism who had a goiter 
and eye signs were 63.6%, followed by 

palpitation and weight loss (54.5%) and other 
clinical features (Fig. 4). 
 
Comorbidities were identified in 75 (50.7%) 
children, the commonest being growth hormone 
deficiency, Down syndrome followed by T1 DM 
and others (Fig. 5). 
 
Diagnosis of thyroid disorders was based on 
laboratory finding including TSH, FT3, FT4; the 
diagnosis of autoimmune thyroiditis based on 
Antithyroid antibody testing. Thyro
antibodies were positive in 26(17.6%) patients, 
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antibodies were positive in 26(17.6%) patients, 
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male



Anti-thyroglobulin antibody was positive in 
21(14.2%) patients.  Regarding
estimation, it was delayed in 73(49.3%), 
advanced in 7(4.7%), normal in 31(21%), 
and it was not done for 37 patients. Brain 
 

Fig. 3. Distribution of patients with hypothyroidism by clinical presentation
 

Fig. 4.  Distributions of hyperthyroid patients by the common
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thyroglobulin antibody was positive in 
Regarding bone age 

estimation, it was delayed in 73(49.3%), 
advanced in 7(4.7%), normal in 31(21%),               

ot done for 37 patients. Brain 

magnetic resonance imaging was done for 
46 patients, 15.5% MRI showed pituitary 
hypoplasia, 10.8% had normal findings, 
in 4.7% of patients MRI showed other findings 
(Table 1). 

 
Fig. 3. Distribution of patients with hypothyroidism by clinical presentation

 
Fig. 4.  Distributions of hyperthyroid patients by the common clinical presentation
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Fig. 5. Distribution of patients under study according to 
 

Table 1. Results of diagnostic parameters of thyroid disorder in patients under study
 

Investigation 
Positive antithyroid  antibodies 
Thyro Peroxidase antibodies  
Thyroglobulin antibodies 
Not done  
Bone age 
Delayed 
Advanced 
Normal 
Not done 
Brain MRI finding 
Pituitary hypoplasia 
Normal 
Other findings 
Not done 

. 

4. DISCUSSION 
 
Thyroid disorders in the children and adolescents 
are common, the number had increased 
dramatically in the past years, and there 
real explanation for that.
hypothyroidism is the most common abnormality 
of thyroid function in children and mos
caused by autoimmune thyroiditis [14]. In this 
study hypothyroidism is the commonest disorder 
going with Yellurisk study 30.6% of studied 
patients were hypothyroid and 11.1% were 
hyperthyroid, the most common cause was found 
to be acquired hypothyroidism (47.2%)  [15]
Amitabh Singh et al. [16], showed 93.8% of 
patients had hypothyroidism and 6.1% had 
hyperthyroidism,

 
Onyiriuka showed disagreement 
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Fig. 5. Distribution of patients under study according to comorbidity

Table 1. Results of diagnostic parameters of thyroid disorder in patients under study

PercentageFrequency 
 
17.6 
14.2 
68.2 

 
26 
21 
101 

antibodies  

 
49.3 
4.7 
21 
25 

 
73 
7 
31 
37 

 
15.5 
10.8 
4.7 
69 

 
23 
16 
7 
102 

Thyroid disorders in the children and adolescents 
are common, the number had increased 
dramatically in the past years, and there is no 
real explanation for that. Acquired 
hypothyroidism is the most common abnormality 
of thyroid function in children and most often 
caused by autoimmune thyroiditis [14]. In this 
study hypothyroidism is the commonest disorder 
going with Yellurisk study 30.6% of studied 
patients were hypothyroid and 11.1% were 
hyperthyroid, the most common cause was found 

oidism (47.2%)  [15], also 
, showed 93.8% of 

patients had hypothyroidism and 6.1% had 
nyiriuka showed disagreement 

with present results, which revealed 66.7% of 
studied patients had hyperthyroidism and 22.2% 
had hypothyroidism [17]. 
 
 Male to female ratio is 1:1.3, which is not 
surprising as most studies reported
predominance [14,15,17]. 
 
The reasons for the sex difference are unknown. 
The mean age at diagnosis for hypothyroid 
patients is 9±3. 8 years. A study of acquired 
thyroid disorders conducted in Saudi Arabia 
showed the mean age at diagnosis was 8 years 
for acquired hypothyroidism [14], Onyiriuka 
revealed that the majority of the patients with 
thyroid disorder presented during adolescen
with the mean age of 11.2 years [17], most of 
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Table 1. Results of diagnostic parameters of thyroid disorder in patients under study 
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present results, which revealed 66.7% of 
studied patients had hyperthyroidism and 22.2% 

Male to female ratio is 1:1.3, which is not 
surprising as most studies reported a female 

The reasons for the sex difference are unknown. 
for hypothyroid 

3. 8 years. A study of acquired 
thyroid disorders conducted in Saudi Arabia 
showed the mean age at diagnosis was 8 years 
for acquired hypothyroidism [14], Onyiriuka 
revealed that the majority of the patients with 
thyroid disorder presented during adolescence 
with the mean age of 11.2 years [17], most of 
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their patients are hyperthyroid, which is in 
accordance with the present study, the mean age 
of diagnosis of patient is 8-9 years. Current study 
revealed about a quarter of the patients had 
positive family history of auto immune disease, 
41.4 % of patients with primary hypothyroidism 
and all patients with Graves' disease; a study 
conducted in 2016 by Amitabh et al. [16] reported 
only 6.5 % of cases with hypothyroid had family 
history of auto immune disease, but none of the 
hyperthyroid children had positive family history, 
while another study conducted in Nigeria by 
Onyiriuka et al. [17] found no positive family 
history of thyroid disorders in any of the patients.  
 
The duration of symptoms before presentation 
was shorter in primary hypothyroidism and 
hyperthyroidism than secondary hypothyroidism 
patients. These finding may be explained by that 
most of autoimmune hypothyroidism patients 
were associated with diabetes, celiac, Down 
syndrome and are usually diagnosed by an 
annual screening; also presence of goitre might 
have contributed to the shorter duration of 
symptoms before presentation. Onyiriuka et al. 
[17] showed that duration of symptoms before 
presentation was shorter in hyperthyroidism, this 
was explained by the more insidious onset of 
hypothyroidism and presence of goitre in 
hyperthyroidism. Short stature is a well-
recognised consequence of hypothyroidism 
during childhood and can be one of the 
presenting symptoms. In the current study more 
than a quarter of hypothyroid patients had short 
stature. The same result was concluded by Al-
Agha and AL shugair in Saudi Arabia [14], 
showing 33.5% of patients with hypothyroidism 
presented with short stature. An Indian study 
reported a prevalence of short stature (45%) 
among juvenile hypothyroid patients with height 
SDS - 2.9 ± 0.9, Amitabh et al. [16], showed the 
commonest clinical presentation in patients with 
hypothyroidism was short stature (59%) hence, 
paediatricians should be aware of the need to 
screen children who are presented with short 
stature for hypothyroidism. Regarding 
hyperthyroid patients in the current study, more 
than half of them presented with goitre and eye 
signs. In Amitabh et al. [16] study 100% of 
hyperthyroid patients had tachycardia and goitre 
was present in 50% of patients. 
 
There were comorbidities observed in most the 
patients with thyroid dysfunction, like some 
chromosomal disorders as Down syndrome, 
Turner or other auto immune disorders such as 
Type1DM and celiac disease. In Down syndrome 

there's an increased risk of developing 
autoimmune thyroid disease which also has been 
demonstrated by many studies as Mak et al. [18], 
Larsson [19], and study conducted in Kuwait by 
Ali et al. [20] on Down syndrome.  
 
A study conducted in Saudi Arabia in 2016 
showed that 8% of patients with acquired 
hypothyroidism had Down syndrome [14]. Some 
studies recommend annual screening for thyroid 
function in patients with Down syndrome 
because the symptoms of hypothyroidism might 
be mistaken for symptoms related to the natural 
course of Down syndrome [21]. A study on 
Chinese girls with Turner syndrome showed that 
hypothyroidism is common especially in those 
older than 5 years and routine thyroid testing is 
advocated thereafter on a yearly basis [22]. 
Patients with TIDM, have a higher prevalence of 
thyroid disorders than the normal population, 
30% of patients with T1DM develop autoimmune 
thyroiditis and as much as 20–30% of the 
population with T1DM express thyro-peroxidase 
antibodies and/or thyroglobulin autoantibodies 
[23]. The association between T1DM and 
autoimmune thyroid diseases has long been 
recognised. In the current study 10 patients had 
T1DM (6.7%), more ever, a study conducted in 
Turkey by Şimsek [24] on autoimmune thyroid 
diseases in children with T1DM that included 
1032 patients, showed that 12% of patients had 
chronic lymphocytic thyroiditis, seven patients 
were celiac. In the present study 8.9% of auto 
immune thyroid patients were celiac, which is 
higher in compare with Sari [25] where 4.9%                 
of patients with auto immune thyroiditis had 
celiac.  
 

The most appropriate tests required to diagnose 
a child with thyroid disorders are serum TSH and 
thyroid hormones freeT3 and freeT4. It is useful 
to establish the presence or absence of thyroid 
antibodies but we could not do this for all patients 
because of suboptimal diagnostic facility. Bone 
age estimation was not performed in all the 
cases, about half of patients had delayed bone 
age. Amitabh et al. [16] showed 29.3% of 
patients with hypothyroidism had delayed bone 
age, while the children with hyperthyroidism had 
normal bone age. 
 

5. CONCLUSION 
 

Hypothyroidism constituted the greatest 
proportion of the thyroid disorders in children and 
adolescents. Short stature is the commonest 
presenting symptoms of the hypothyroid child.  
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6. RECOMMENDATION 
 
Paediatricians should be aware of screen 
children who have a short stature for 
hypothyroidism. Screen patients with T1DM, 
celiac disease and certain syndromes (Down 
&Turner) for thyroid disorder. Further studies are 
needed in large scale and more diagnostic 
procedures as Ultrasonography of Thyroid gland 
should be used. 
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