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Abstract

Conventional radiology is an important part of the medical diagnosis

and treatment. It includes film radiography of the chest, abdomen,

spine, extremities etc. The radiation dose of the patient under such

examinations depends on several parameters :

The constant parameters of the equipment (filtration, wave form,

tube structure, etc).

For systems equiped with photo-timer, the positioning of the organ

image in front of the photo-timer (misalignment leads to changes in

the exposure).

The structure of the patient's body (different body sizes require

different levels of entrance exposure).

The radiographers assesment of the patient body size. This

influences the choice of the exposure parameters (mA, kVp, time,

distance, field size, and the choice of photo-timer mode).

Irregular functioning of the equipment.

The film-screens combination (determines the output requirements).

Image quality problems. These influence the exposure parameters

choice - kVp and mAs, when trying to overcome them, e.g

lower/higher kVp and mAs to overcome poor contrast.
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In this survey we determined the effective dose to the patient in

specific x-ray diagnostic procedures performed in the radiology

department and emergency rooms in 3 major hospitals (A, B, and C) in

Israel. In each hospital we measured the dose area product (DAP) in a

number of several major diagnostic procedures. In each hospital we

carried out measurements in two X-ray departments (Al, A2. Bl, B2, Cl,

C2). The DAP measurements were carried out using a Diamentor Dose Area

Product meter (DAP). The entrance dose was obtained using calibration

measurements relating the exposure at a reference distance to the

imaging parameters (kVp, mAs, filtration and distance) that were

recorded in the examinations. The results will be presented and

compared to the reference international guidance values (1).

The dose area product measured for 3 diagnostic procedures are

presented in fig 1 a, b, and c (additional results will be presented).

The results for each procedure are the average values for a number of

measurements performed by several radiographers, using 1-4 X-Ray

machcines in the department. The number of measurements for each

station is indicated above the columns. The patient sample included

males and females 167.5 ± 7.5 cm high and weighing 67.5 ± 7.5 Kg.

The measured dose area product valus were used to calculate the

effective dose, using conversion coefficients given in reference (2).

The results are presented in table 1.

Hospital

Al
A2
Bl
B2
Gl
C2

Chest

0.02
0.05
0.09
0.11
0.12
0. 16

Effective

PA Chest

0.04
0.11
0.19
0.2
0.38
0.27

Dose

Lat

(mSv)

Abdomen AP

0.33
0.75
1.14
1.1
1.07
1.16

Table 1 - Effective dose to the patient in 3 diagnostic x-ray

procedures in 6 departments in 3 hospitals.
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The results emphasize several points :

1. The effective dose differs from department to department and

hospital to hospital. A factor of 8, 9.5, and 3.5 was found between

the minimal and maximal DAP for chest PA examinations, chest LAT

examinations, and for abdomen AP examinations respectively.

2. The smallest effective dose was obtained in department Al. This

department was the only one in the survey in which rare earth

screens are used.

3. DAP values measured in different departments in the same hospital

are similar. The maximal spread in the same hospital (excluding the

hospital in which rare earth screens are used in one of the

departments) is 40% .

4. Comparison of the average effective dose measured in department Al

(rare earth screens) and department A2 (ordinary CaWCU screens),

shows that even in the same hospital a reduction of more then 50%

in the effective dose can be achieved by using rare earth screens.

We can conclude that :

1. In a survey carried out in 6 radiology departments and emergency

rooms, we observed great difrences in the effective dose to the

patient for the same diagnostic x-ray procedure. A broader survey

might show larger differences.

2. The advantage of using rare earth screens is obvious.

Based on the reported data and on other surveys performed in other

countries, it is clear that a thorough quality assurance program will

lead to a reduction of the mentioned spread and to a reduction in the

dose to the patient.
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rig. 1 - Dose Area Product measured in hospitals A, B and C. In
station Al, rare earth screens are used. The values are the
average of several measurements (indicated on each column).
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