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ABSTRACT

Infants and children constitute 10% of the total number of radiological
examinations Diagnostic radiology plays an important role in the assessment and
treatment of the patients in the modern medicine. It is often necessary to perform a
large number of radiographic examinations depending upon the infant's problems.
Radiographic examination of children, especially neonates, attracts particular
interest because of the increased opportunity for expression of delayed radiogenic
cancers as a consequence of relative longer life expectancy. The yield of certain
forms of radiation-induced cancer, particularly leukemia, appears to be some five
times higher in children than in adults. Radiation dosimetry is well established for

adults’ radiological examinations, but there are limited pediatric data available

The current study intends to: Evaluate the radiation dose to 303 pediatric patients
during: pediatric: CT, planar radiography and special investigation (intravenous
urography (IVU), Barium studies, and maturating cystourethrography (MCU), and
Barium studies) and estimate the risk of the aforementioned procedures. The data
used in this Study was collected from five hospitals: Gafar Ibn Oaf pediatric
hospital and Alribat teaching hospital, Royal care hospital, Alamal national hospital
and Royal scan center. Khartoum, Sudan.

Measurements of ESD using output parameters were carried out in a sample of 303
pediatric patients who underwent various radiological examinations

The ESDs in this study were calculated using DoseCal software. For dose
measurement using the software, the relationship between X-ray unit current time
product (mAs) and the air kerma free in air was established at a reference point of
100 cm from tube focus for the range of tube potentials encountered in clinical
practice. The X-ray tube outputs, in mGy (mAs), were measured using Unfors Xi
dosimeter (Unfors Inc., Billdal, Sweden). Effective doses (E) were calculated using
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published conversion factors and methods recommended by the national
Radiological Protection Board (NRPB).

The mean radiation dose for the patient during conventional radiography was
ranged between 0.05 mGy to 0.6 mGy per procedures. The mean patient dose in the
VU study was 4.9 mGy and the range from 2.4 to 10.4 mGy. The mean ESD and E
resulting from MCUG procedure has been estimated to be 5.9 mGy and 0.8 mSy,
respectively for the total patient population. The patient effective dose was ranged
between 1.0 mSv to 0.2 mSv during barium studies. The overall mean effective

dose during CT examinations was 45.9 mSv.

Radiation dose optimization was adopted during CT examinations. A reduction
values achieved was 55%, 71% and 77% in Alamal, Royal care and Royal scan
hospital during brain scan, respectively. A dose reduction was achieved up to 89%
during abdominal, chest scans without compromising the image quality. Radiation
dose optimizations were achieved via exposure factors reduction and pitches and

slice thickness increment

The study revealed the urgent need for dose reduction techniques in pediatric
imaging.

In routine imaging, the findings illustrate that the radiation dose were comparable
with some previous studies. The doses received by children were three to four times

higher than reference levels.

In special investigation, IVU section, the radiation dose to patients is within the
previous studies result, in the light of the current practice. The results encourage the
technologist for further dose optimization. While in MCUG procedures the results
indicates the need of radiation exposure reduction to patients and underlines the
importance of the protection in busy urology departments. For the GIT, this study

indicates the need of radiation exposure reduction to patients and examiners, and

Xvil



underlines the importance of the protection in pediatric imaging for GIT. The
unnecessary radiation exposure can be reduced significantly by reducing the

number of exposure and screening time.

Regarding CT examinations, the assessment of radiation dose to pediatric patient
undergoing CT brain, abdomen and chest was investigated. In this study variation in
doses were observed. The radiation dose in Al amal hospital as higher compared to
other two hospitals. The main contributor for this high dose was the use for adult
protocol, which justify the important of use child protocol. The individual risk
from the radiation associated with a CT scan is quite small compared to the benefits

that accurate diagnosis and treatment can provide.
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