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For many years now it has been recognized that goiter is endemic in the Black Sea
region and that it is more severe in the upper mountain villages. The importance of
iodine deficiency as the cause of goiter in this region has been reported
previously14; but since the incidence of goiter in children in this area and the
serum thyrotropin and thyroid hormone values of these children had so far not
been studied we decided to find out the incidence of goiter among children and
also to measure the serum thyrotropin and thyroid hormone levels. Salpazari is a
central village and children come there from the neighboring villages for their
education. This study was carried out on the invitation of the school principal with
a view to documenting the changes in goitrous children and also to giving them
medical treatment.

Material and Methods

The total number of students was 732. Of these 236 were in the elementary
school and their ages ranged from 6 to 12; the rest were middle school and high
school students aged between twelve and twenty years.

The staging of the goiter was done according to the criteria of the Pan American

Health Organization5 which are as follows :

Stage | goiter: The goiter is visible and palpable only when the neck is fully
extended.
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percent of stage Il goitrous students and thirty-eight percent of stage Ill goitrous
students were biochemically hypothyroidic.

There was a significant difference in TSH, T4 and T3 values between stage | goiter
and stage |l goiter, and also between stage | and stage lll goiter, but no difference
between stage Il goiter and stage lll goiter (Table Il).

TABLE I .
TSH, T4 and T3 Values of Goitrous Children

TSH (ptU/ml) T4 (ug/dl) T3 (ng/ml)
Stage | 1.01 £ 0.98° 7.62 £ 1.30 1.40 £ 0.27
(n = 20)
Stage i 3.12 £ 3.49 5.97 + 1.88 1.83 + 0.40
(n= 19)
Stage Il 4.39 £ 2.56 5.51 + 2.54 1.96 + 0.54
(n= 16)
Stage 11l p <0.02 p <0.01 p < 0.001
Stage 1- Il p < 0.001 p < 0.001 p < 0.001
Stage Il - 1lI p > 0.05 p > 0.05 p>0.05
* Mean £ SD
Discussion

In the Black Sea area the incidence and the distribution of the stages of goiter
among children vary with the different age groups (Table 1). Among elementary
school children the incidence of goiter increased from thirty-one percent to
fifty-five percent as the age of the children rose from six to twelve years. Among
middle school and high school children the incidence of goiter was fifty percent.
The stages of goiter also varied with the different age groups. Of the goitrous
elementary school children eighty-four percent were in stage |. There was no
stage lll goiter in this age group. In the 12-20 year group, fourteen percent of the
goitrous children were in stage lll, thirty-nine percent were in stage |l and
fourty-seven percent were in stage |. Thirty-eight percent of the stage Il goitrous
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children and sixteen percent of the stage Il goitrous children were found to be
chemically hypothyroid. Among stage | goitrous children no hypothyroid case was
found. There was, moreover, no sign of hypothyroidism in children whose serum
TSH concentrations were high and whose T4 concentrations were low. The
absence of signs and symptoms due to hypothyroidism could be explained with
normal or high serum T3 values. As serum T4 decreased, T3 and TSH increased
(Table II). The increased serum T3 and decreased T4 suggest an increase in
monodeiodination of T4 to T3 in both thyroid and peripheral tissues.

This is the first study of its kind to be done on children of the Black Sea region and
the results in general agree with those of previous reports from other countries
which show that although serum T4 may be low in subjects from endemic goiter
regions, their serum T3 remains within the range of values observed in subjects
from regions where goiter is uncommon, and may even be higher6.7. The finding
that all students are clinically euthyroid and not hyperthyroid despite supranormal
serum T3 suggests that higher than normal levels of serum T3 may be needed to
maintain euthyroidism when the serum T4 is low.

There have been other studies that have led to similar tentative conclusions.
However, the clinical evaluation of minor degrees of hypo- or hyperthyroidism can
be difficult and more sensitive and specific tests for the peripheral effects of
thyroid hormones and their application to subjects with endemic goiter are
needed. Despite the high serum T3, serum TSH was found to be higher in children
with a low serum T4 than in children with normal serum Ty4. This suggests that itis
the serum T4 rather that the T3 that regulates TSH secretion9.10, Recent studies
suggest that intracellular concentration of T3 is reduced in the cerebral cortex of
such patients despite a normal level of serum T311.12, Kaplan et al13.14 suggest
that the hypothalamus also converts T4 to T3. Thus whatever is occurring in the
pituitary may also be occurring in the hypothalamus. Given these results, it is not
surprising that a complete definition of thyroid status requires more than the
measurement of the serum concentrations of thyroid hormones. For the benefit
of these children, iodination of this region has to be .seriously considered and
jodized salt seems to be the most practical and suitable way of doing it. The
importance of age for beginning iodination lies in the fact that once nodule
formation has begun it may be too late to give iodine since this could give rise to
thyroid storm15,

Summary

This study has been done in order to find the incidence of goiter among 732
school children, aged between 6 and 20 years who are living in a mountain village
in the Province of Trabzon, and at the same time to determine the grades of goiter
of the various age groups and also to determine the serum TSH, T4 and T3 values



197

of the goitrous children. The results show that the incidence and the grades of
goiter increase as the students get older. Although no clinical signs of
hypothyroidism were found in these children, 16 percent of children with stage Il
goiter and 38 percent of children with stage Ill goiter were found to be chemically
hypothyroidic.
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