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whole organism, cannot be evaluated with height and weight measu-
rements alone.’ This can be illustrated with these two examples : in
cases of pubertas praecox the degree of development of the child
greatly exceeds his growth rate as shown by his height and weight.
By contrast, in cases of hypogonadism the child’s height and weight
greatly exceed the degree of development in the genital system. In
both such pathological conditions, and in children with normal de-
velopment, the degree of skeletal development can be easily deter-
mined through a wrist roentgen ray film, and this, in turn, always
shows the true maturity level of the genital system.® There is no
doubt that the level of maturity of the genital system is the most
-dependable criterion for the degree of development of the body as a
whole, (the degree of development of the neuromuscular system, in-
ternal and external secretion glands, secondary sex characteristics,
psychological behavior, etc.) Therefore, it is necessary for a full
understanding to correlate the developmental information obtained
by following the development of the child’s wrist bone structure
with his growth rate as obtained through weight and height mea-
surements. . ¥

The presence of growth retardation is readily apparent in cases
of malnutrition where the child’s weight is below the minimum
weight indicated for his age. Is there also a retardation in develop-
ment and maturation in such children? As we have mentioned above,
the best way to discern this is to compare the child’s chronological
age with his bone age, which will be both a measurement of and an
indication of his general development.

" The Choice of Suitable Standards

It is necessary to know the normal standards of bone age for
every chronological age in order to determine the bone age of a par-
ticular child by comparing his bone films and chronological age
with the standard. A child’s bone age may be described as retarded
or advanced only if the normal bone age, (obtained by observation
of . normal bone development at given .intervals), for that particular
chronological age, is known.

Greulich and Pyle’s standards were established following sur-
veys made in the U.S.A. of white children of both sexes during the
years 1931 to 1947. They were prepared through the observation of
1000 children over a period of ten years. Physical examinations,
intelligence’ tests, radiologic examinations of the wrists and ankles
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were carried out on the children once every three months during the
first year, once every six months from the first to the fifth years
and once every year after that. These standards have proven to be
the most dependable and also the largest series so far published and
accordingly, we wanted to use them as the standards for this study.

Applicability of Standards to Turkish Children

The accepted standards were prepared after a study involving
American children and therefore it was necessary to prove that these
standards could be applied equally well to Turkish children. Without
this proof the American standards could not be considered valid as
criteria for comparison. '
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Figure 1. A comparison of Turkish control cases with American standards
(Greulich and Pyle>).

Among 60 healthy outpatient clinic children, chosen for the
purposes of control, (32 boys and 28 girls), the bone ages were de-
termined in the following way. The chronological ages of these
children and their wrist bone films were compared with the same
chronological ages and normal bone ages as indicated in the Greulich
and Pyle atlas. The results of these comparisons are shown as
percentages of the normal in figure 1, according to age distribution.
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