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Abstract

Over 1340 Iranian pregnant patients, exposed to diagnostic x-rays during 1984 to 1994, referred to me for
investigation and estimation of the absorbed dose to their embryo or fetus. They were almost all the patients
exposed to x-rays in the whole country in 10 years. Two sets of questioner filed for each patient and all the
exposing condition and setting information obtained from the radiology centers concerned. The absorbed dose to
embryo or fetus accurately calculated and in some cases measured in a phantom for each patient. The youngest
patient at the time of irradiation was 15 and the oldest was 51 with an average of 28.624+5.961 years old. The
AP and lateral thickness of patient's abdomen on average were 18.078+0.162 cm and 24.630+8.365 cm
respectively. The average weight of patients was 59.285+12.945 kg. ranging from 30 kg to 122 kg. The marriage
age of the patients on average was 19.398+4.107 years ranging from 9 to 42 years old. The average age of fetus
when exposed to x-rays was 31.22+18.76 days. About %20 of the patients had exposures in 2 to 4 more sessions.
The average fetal dose was 0.68+ 0.381 cGy with over %37 from 1 to 9 cGy.

1. Introduction

There have been great concern and anxiety amongst many pregnant patients exposed to
ionizing radiation on the fate of their fetus over the last century. The sensitivity of the human
embryo and fetus to ionizing radiation is an important topic in radiation protection.
Observations on patients exposed to ionizing radiation during pregnancy as well as extensive
experimental investigations on mammals have greatly increased our understanding of the
effects induced when the mammalian embryo and fetus are irradiated. It is evident, in
consequence, that ionizing radiation must be considered to be a teratogenetic agent [1, 2, 3, 4
& 5]. The sensitivity of the embryo to ionizing radiation depends on the day of gestation on
which it has been exposed [6]. Epidemiological studies have indicated that exposure of
pregnant women to diagnostic x-rays can increase the risk of induction of the late effects
(cancer) in the children [7]. Besides, exposure of embryo or fetus to moderate doses of
ionizing radiation can cause death, malformation, growth retardation and functional
impairment. Information from Hiroshima indicates that measurable damage can be produced
by doses of 10-19 cGy. [8] . Here I present only a part of a considerable amount of data
obtained and filed over a period of 10 years (1984-1994). These data related to almost all
pregnant patients in Iran. They were exposed to diagnostic x-rays and referred to me for
investigation, measurement and calculation of the absorbed dose to their embryo or fetus. The
results reported to the authorities and the referring physician. In very rare cases, when the
amount of absorbed dose was considerably high, therapeutic abortion recommended.

491



IAEA-CN-85-66

2. Materials and methods

During the 10 years the information was obtained from cases exposed in pregnancy:

1. Name, age, education, occupation, address and the telephone number of the patient.
2. Date of the last menstrual period (LMP), pregnancy test, weight and the thickness of the

irradiated part of the patient's body.
3. The name of radiology center, the exact date of irradiation and the age of embryo or

fetus at the time of irradiation.
4V The date of marriage, blood group, addictions (if any), contraceptives used and other

family relation with the spouse.
5. Number of previous pregnancies, number and age of present children, history of any

previous abortion and early delivery of any child.
6. History of other previous illnesses of the patient, the spouse and their first grade

relatives.
7. Previous treatments and the drugs taken by the patient and her spouse.
8. Age, education, occupation, addiction (if any) and the blood group of the patient's

spouse.
9. The total dose absorbed (in cGy) by the embryo or fetus during the radiological

procedures.

All the information obtained stored in a database using Fox Pro2 and the statistical analysis of
each variable performed by SPSS/PC + vers. 3.0 software.

3. Results

Some of the results, which seems to be useful and relevant to this conference presented as
following and the rest to be published in another paper:

Patients Age: Figure 1 shows the age distribution of the pregnant patients at the time of
irradiation. The average age is 28.624+5.961. The age of the youngest patient was 15 and the
oldest was 51 years.
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Fig. 1. Distribution of woman exposed and the age at irradiation

50

492



IAEA-CN-85-66

250

O S00

frS
s s

II ttTtTTTT
Fig.2. Gestational age in weeks and the corresponding number of exposed fetuses

Embryo or fetus absorbed dose: As shown in Figure 3, the highest occurrence (%37.8) of
absorbed dose to fetus is from 1 to 9 cGy and for absorbed dose from 0.1 to 1 cGy is %31.54.
The mean fetal absorbed dose was 0.68+0.381 cGy.
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Fig. 3. The absorbed dose by embryo and fetus during the radiological procedures (N =1341).

4. Discussion and conclusions

The main reasons for the patients to undergo radiological examinations were:

1. Non malignant gastrointestinal problems (%32.75), where in most of the cases
radiological examinations were not necessary and the cause illness had been the
pregnancy itself.

2. Non malignant urologic problems (%19.44). 3) Back pains (%14.31).
3. Orthopedic problems (%11.83), 5) Accidents (%8.07).
4. Non malignant glandular problems except diabetes (%6.97).

The problem of lack of modern radiological systems in developing countries could also lead to
higher doses in the patient's investigation.
The majority of the patients were not aware of their pregnancy before undergoing radiological
examinations and the most of the radiologists did not consider it seriously. Otherwise in many
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of the above cases the radiological examinations could have ruled out or postponed to after the
childbirth.
The health effects, if any to be expected from the low levels of exposure prevalent in
diagnostic radiology will not be identifiable. Knowing the radiation effects, a great anxiety
was observed amongst the majority of the patients and their families for the fate of the child.
Many of them decided to commit illegal abortion privately, even if the fetus absorbed dose
was negligible.

These facts and the above figures show that we needed and could eliminate or reduce the
patients dose and consequently the absorbed dose to the embryo or fetus considerably.
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