
Journal of Scientific Research
Vol. XXXX No. 2, December, 2010

ISSN  0555-7674

Introduction n o d u l e s ,  h y p e r t h y r o i d i s m  o r  
Thyroid is an important endocrine gland hypothyroidism are amongst the most 
in human body that synthesizes thyroid common endocrine problems of 
h o r m o n e - t h y r o x i n  ( T )  a n d  childhood (Desai 1997). Low or high 4

iodine intake, thyroid autoimmunity, triiodothyronine (T ) under the influence 3

nutritional status and ingestion of of thyroid stimulating hormone (TSH). 
goitrogens are the most common The secretion and release of TSH is 
etiologies of thyroid dysfunctions in stimulated by the hypothalamic 
children (Desai 1997, Larson et al 2000). thyrotropin releasing hormone (TRH), 
Iodine deficiency markedly alters which in turn is controlled by the serum 
thyroid metabolism resulting in low concentration of T  and T  through a 4 3

circulating T  and increased TSH 4negative feedback mechanism (Stockigt 
secretion by the pituitary. This enhanced 2003).  Iodine is the essential component 
TSH stimulation alters the morphology of the thyroid hormone, T  and T , 4 3

of the thyroid and produces hyperplasia contributing 65% and 59% of their 
and goiter. Goiter may also occur as a respective molecular weight (Dunn 
result of inflammation of the thyroid 1998). Thyroid hormone plays essential 
gland and it may be diffuse or nodular, role for the regulation cellular 
symmetric or asymmetric (Langer 1999).  metabolism, growth and development. In 
Isolated thyroid nodules are uncommon children it is imperative to detect and 
in childhood (Hung et al 1992). correct thyroid dysfunction to achieve 
Hyperthyroidism is very rare in children optimal growth and development 
and its frequency increases with age. The (Bettendorf 2002). 
most common cause of childhood 
hyperthyroidism is autoimmune, diffuse Disorders of thyroid glands like goiter, 
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Summary: This study was planned to investigate serum concentration of free thyroxin 
(FT ) and thyroid stimulating hormone (TSH) as well as thyroid dysfunctions in children 4

attending CENUM, Mayo Hospital Lahore. A total of 227 children (131 female and 96 
male) were selected for this study.  Their age range was 1 to 12 years (mean 7.6 ± 3.4 
years). 45 (19.8%) children had goiter with significantly more frequency in female as 
compared to male children (28.2% Vs 8.3%; p<0.05). More than 70% of the children had 
F  and TSH within their respective normal ranges (euthyroid). Thyroid dysfunctions 4

were detected in 11.0% children (7.5% hypothyroidism; 3.5% hyperthyroidism). Only 
the incidence of hyperthyroidism was significantly more in goiterous children. There 
was no significant difference in the incidence of hyperthyroidism but hypothyroidism 
was significant (p<0.05) more common in female children. 
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goiter, Grave's disease or Basedow 16, CAPINTEC; Inc. USA). Assay 
disease. Grave's disease is extremely rare reliability was determined by the use of 
before 5 years and only 10% of patients commercially derived control sera of 
are below 10 years of age (Dreimane & low, medium and high concentrations 
Varma 1997). Hypothyroidism is most which were included in every run. All 
c o m m o n  a m o n g  c h i l d r e n  a n d  assays were carried out in duplicate. RIA 
autoimmune thyroiditis is often the cause and IRMA results were expressed at less 
of acquired hypothyroidism in older than 10%CV of imprecision profile. 
children (Rallison et al 1975). Thyroid Normal ranges for FT  and TSH, as 4

cancer is very rare in children (Dreimane standardized in our laboratory were 11 - 
&  Varma 1997).  22 pmol/L and 0.3 - 4.0 mIU/L 

respectively. Hyperthyroidism was 
This study was planned to know the diagnosed if serum TSH was < 0.3 mIU/L 
biochemical thyroid dysfunctions among and FT  > 22 pmol/L. Hypothyroidism 4

children attending Centre for Nuclear was considered if serum TSH was > 4.0 
Medicine (CENUM), Mayo Hospital mIU/L and FT  < 11.0 pmol/L. A patient 4

Lahore. with TSH > 10.0 mIU/L irrespective of 
FT  concentration was also considered 4

Material and Methods hypothyroid (Hoogendoorn et al 2006).  
All referred male and female children, The analysis of thyroid hormones levels 
aged 1-12 yrs, attending CENUM during distribution was carried out using 
March to June 2010 were initially Microsoft Excel program on a personal 
selected for the study. A careful history of computer. Chi-Square test was applied to 
patient was taken by the qualified test the significance of difference 
physician included age, sex, use of between two arbitrary groups. Student t-
medication, surgery and past incidence test was applied to test the significance of 
of thyroid dysfunction. For this study the difference between mean values. A value 
children already diagnosed for thyroid of p<0.05 was considered significant. 
diseases and taking thyroid medication 
or had past history of thyroid surgery Results
were excluded. A total of 227 children fulfill the 

selection criteria and were selected for 
A 5.0 ml blood sample was taken from this study. There were 131 female and 96 
each child for laboratory determinations. male children. Their mean (± SD) age 
The serum was separated by low-speed was 7.6 ± 3.4 years with age range 
centrifugation (2000×g) for 5 minutes at between 1 to 12 years. Among selected 
room temperature. Serum samples were children 45 (19.8%) had goiter with 
stored at -20°C until analysis. Serum FT  4 significantly more frequency among 
was estimated by radioimmunoassay female as compared to male children 
(RIA) and TSH by IRMA techniques (28.2% versus 8.3%; p<0.05). 
using commercial kits of Immunotech 
Inc. (Beckman, Czech Republic). RIA & Analysis of thyroid function tests 
IRMA ba tches  were  run  wi th  showed that 162 (71.4%) and 191 
commercially derived control sera at low, (84.1%) children respectively had within 
medium and high concentrations. normal range values of TSH (0.3-4.0 
Measurement of radioactivity, fitting of mIU/L) and FT4 (11.0-22.0 pmol/L). The 
the standard curve and analysis of distribution of abnormal serum 
samples was carried out using a concentration of FT  and TSH in male 4

computerized gamma counter (Cap-RIA and female children is shown in Table 1. 
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Although female children had increased (hyperthyroidism and hypothyroidism) 
ratio of abnormal FT  and TSH levels but was detected in 25(11.0%) children. 4

Among them 17(7.5%) children had the difference in this respect between 
hypothyroidism while 8(3.5%) had male and female children was non-
hyperthyroidism. Thus incidence of significant.  
hypothyroidism was almost double as 
compared to hyperthyroidism. Biochemical thyroid dysfunction 

Table 1: Distribution of abnormal concentration of FT  and TSH in male 4

and female children

Thyroid Hormone  Male  (%)  Female  (%)  p -Value

FT4  (pmol/L)  

             
< 11.0 

 

             
> 22

 

 

04 (4.2)
 

07 (7.3)
 

 

11 (8.4)
 

14 (10.7)
 

0.461

0.678

TSH

 

(mIU/L)

  

          

≤ 0.3

 > 4.0

 
03 (3.1)

 20 (20.8)

 
10 (7.6)

 32 (24.4)

0.352

0.815

Table 2 showed the incidence of that there was no significant difference 
hyperthyroidism and hypothyroidism in in the incidence of hyperthyroidism 
male and female children. Female between male and female children. 
children exhibited many a time However,  th is  d i fference  was  
increased incidence of both hyper and statistically significant (p<0.05) for 
hypothyroidism as compared to male hypothyroidism.
children. Statistical analysis showed 

Table 2: Incidence of thyroid dysfunction in male and female patients

Group of Patient Hyperthyroidism Hypothyroidism

Female (131)
 

07 (5.3 %)
 

15

 

(11.4%)

Male (96)
 

01 (1.0%)
 

02 (2.1%)
 

P-Value  0.217  0.001   
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To test whether the significant difference non-goiterous children. Results are 
in incidence of hypothyroidism is shown in Table 3. The incidence of 
associated with presence of goiter, we hyperthyroidism was significantly more 
computed incidence of hyperthyroidism in goiterous children but hypothyroidism 
and hypothyroidism in goiterous and was not effected by presence of goiter.

Table 3:  Thyroid dysfunction in goiterous and non-goiterous children

Group of Patient  Hyperthyroidism  Hypothyroidism

Goiterous (n=45)
 

06 (13.3%)
 

06  (13.5%)

Non-Goiterous (n=182)

  
02 (1.1%)

 
11

 
(12.5%)

P-Value

 

0.0003

 

0.260

Discussion of goiter is very high when compared to a 
Disorders affecting the thyroid gland study of Jaksic et al (1994) who reported 
r e p r e s e n t  t h e  m o s t  c o m m o n  goiter incidence in 2.8% living in area of 
endocrinopathies during childhood. The Croatia where salt was regularly iodized. 
etiology and clinical presentation of However, in severe iodine deficiency 
t h y r o i d  d i s o r d e r s  i n  c h i l d r e n  areas like Sudan, the reported incidence 
substantially differ from that in adults of goiter in children aged 1–6 y is 22.3% 
(Bettendorf 2002). The objective of this (Elnour et al 2000). We found that 
study was to analyze serum FT  and TSH incidence of goiter was significantly 4

more among female as compared to male as well as the incidence of biochemical 
children (28.2% Vs 8.3%; p<0.05). This thyroid dysfunctions among children 
result is in accordance to other studies attending Centre for Nuclear Medicine 
(Jaksic et al 1994; Desai 1997).(CENUM), Mayo Hospital Lahore. Our 

aim was the appreciation of distinct 
Analysis of thyroid function tests characteristics of thyroid function and 
showed that most of the study children dysfunction in childhood in our area. We 
had normal serum concentrations of FT  investigated thyroid hormone profile of 4

227 children (131 female and 96 male) of and TSH (euthyroid). Clinical thyroid 
1 to 12 years age. According to our result dysfunction (hyperthyroidism and 
45 (19.8%) children presented with hypothyroidism) was detected in 11.0% 
goiter. The reason for high incidence of of the children. The incidence of 
goiter in our study is that our children hypothyroidism (7.5%) was almost 
were the referred ones that already had double as compared to hyperthyroidism 
signs and symptoms of thyroid (3.5%). This observation is in accordance 
dysfunction. Desai (1997) in India to that of Desai (1997) in India who 
reported the same incidence of goiter in reported that clinical presentation in 
800 children referred for thyroid children was most commonly for goiters 
problems. The dominant reason for a n d  h y p o t h y r o i d i s m  w h i l e  
goiter in children is the low iodine hyperthyroidism was infrequent. In a 
content of subcontinent diets (Geelhoed study carried out in nearly 800 children 
2004, Akhtar et al 2004). Our incidence referred for thyroid problems, it was 
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found that 79% had hypothyroidism 
while only 2% had hyperthyroidism. 
Hyperthyroidism is infrequent before 
age of 5 and increases in frequency with 
age, reaching peak in adolescence 
(Mokhashi et al 2000). 

In this study we found that female 
children had increased ratio of abnormal 
FT  and TSH levels as compared to male 4

children. Though this difference was 
non-significant but female children 
exhibited many a time increased 
incidence of both hyperthyroidism as 
well as hypothyroidism as compared to 
male children. Further analysis showed 
that there was no significant difference in 
the incidence of hyperthyroidism but 
incidence of hypothyroidism was 
significanty (p<0.05) more in female as 
compared to male children. This 
observation is again in accordance to 
other studies (Desai 1997; Hunter et al 
2000). The reason may the increased 
prevalence of autoimmune thyroiditis 
(ATA) in female children (Loviselli et al 
2001; Setian 2007). Hashemipour et al 
(2007) in Iran had reported a 7.3% 
incidence of positive anti-thyroid 
antibodies in children aged 7-13 year-
old.  ATA prevalence is more frequently 
detected in female children (Loviselli et 
al 2001, Hashemipour et al 2007). The 
presence of ATA is not age-dependent in 
males, whereas a significant increase of 
ATA is observed in females older than 11 
years of age (Loviselli et al 2001).

According to our results the presence of 
goiter in this study was associated with 
increased incidence of hyperthyroidism 
but not hypothyroidism in children. The 
reason for this phenomenon may be the 
nodular development due to iodine 
deficiency or other factors in children 
(Wiersinga 2007). Loviselli et al (2001) 
and Hashemipour et al (2007) 

more incidence of hypothyroidism but 
our results do not seems to support this 
observation. A limitation of our study is 
the low number of children presenting 
with goiter. Moreover, we have not 
d e t e r m i n e d  s e r u m  t h y r o i d  
autoantibodies. 

In summary, thyroid dysfunctions were 
detected in 11% of the referred children. 
Further large studies are warranted to 
explore the etiology and management of 
thyroid diseases in this vulnerable group 
of population. 
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