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ABSTRACT

The genetic dose of radiation to the population is a numerical
indication of the genetically-significant burden to that population
resulting from a given class or classes of radiation exposure of some

or all members.

Of all the sources of gonadal radiation exposure; diagnostic
X-ray examinations are the most important. Consequently, estimates of
the genetic dose to the population due to diagnostic X-rays were
made in many countries including two Asian countries. The study has

never been made in Thailand.

The parameters included in the formulation of genetic dose are
the average gonad doses resulting from various classes of X-ray
examinations, the numbers of exposed individuals, and the future

child expectancy (i.e. fertility) of the exposed individuals.

This Thesis is concerned with the first of these parameters
viz. estimates of gonadal doses for various types of X-ray

examinations in Thailand.

Since at least 90% of the genetic dose results from only a few
types (five or six) of X-ray examinations, efforts were concentrated
on these. Measurements of gonad doses were confined to three larsge
hospitals in Bangkok where 14.6% of all X-ray examinations in Thailand

are made.



Three different methods were used to estimate gonad doses.
In the direct measurement, small thermoluminescence dosimeters were
attached to the scrota of male patients (in both radiography and
fluoroscopy), and inserted vaginally in female patients (in fluoros -
copy only). Secondly, X-ray examinations were reproduced in situ
using a "Mix D' phantom patient and appropriate dosimetry. Thirdly,
details of many examinations were noted, and ovary/air ratios or
ovary/skin dose ratios derived from the rhantom ovary doses were used

in calculation.

Using the gonad doses obtained in this work and aided by
statistical data eon the numbers and types of X-ray examinations being
performed in Thailand, and by demographic data, it is possible to
speculate on the likely value of the genetic dose to the p0puiation
due to diagnostic radiology. This is calculated to be 2.3 mR/person/

year, based on data obtained from 775 examinations.
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