
IAEA-CN-85-14

PATIENT'S DOSE ASSESSMENT DURING SINUS X-RAYS
RADIOGRAPHY AT « HOPITAL DU POINT G »

XA0101595
S. Sidibe, B.Y. Sacko, M. Doucoure, B. Traore, I. Traore
Service de radiologie et de medecine nucleaire, Hopital du Point« G », Bamako, Mali

Abstract

OBJECTIVE
• To evaluate the patients X-rays dose during head radiography for sinusitis
• To precise the influence of source-image distance on the patient's dose.

MATERIAL AND METHOD
From may 1997 to January 1999, 83 patients with clinical suspicious sinusitis have been included in this study.
Skull radiography in 3 positions (posterior, lateral and Blondeau view) have been achieved for each patient on
24x30 centimeters size films. These radiography were realised on a Diagnost 7 Masio Philip X-rays machine.
Three TLD dosimeters were pasted against every patient target organs (thyroid, rigth and left eyes). The source-
image distance (SID) was 100 centimeters for the first group (35 patients) and 125 centimeters for the second
group (48 patients). The selected parameters (high voltage and charge) were as follow:
Skull postero-anterior view: 65 to 85 kV, 80 mAs
Skull lateral view: 60 to 75 kV, 80 mAs
Blondeau view (paranasal sinuses): 90 to 95 kV, 100 mAs.

RESULTS

All the radiographies were analysed by the same radiologist who didn't know the SID. All the films were of good
quality. The patient's dose in millisievert for each target organ were:

Group I
(SID= 100 cm)
Group II
(SID = 125 cm)

Left eye

3,2 (+ou-0,66)

1,9 ( + o u - 0,48)

Right eye

3,0(+ou-0,82)

1, 86(+ou-0,50)

Thyroid

0,62 (+ ou - 0,09)

0,39 (+ou-0,08)

In conclusion, the increase of SID from 100 to 125 centimeters allows patient's dose reduction by a factor of 1.6
without the alteration of the films quality, hence the reliability of the diagnosis.

1. Introduction

Radiation doses from radiodiagnostic radiology are the largest contribution to the collective
dose from all man-made sources of radiations. In Mali (west africa), where the radiation
protection law instead International Atomic Energy Agency (IAEA) effort is still on draft
form, the number of X-rays diagnostic installations grows year by year. If 86% of these
installations are a second-hand machines, most of them are at least 20 years old (Sidibe et al.,
1995). Also any project on dose assessment and developping dose reference levels and image
quality criteria for common diagnostic examination have been running. In « hopital du Point
G », skull radiography is the second largest examination just after chest radiography, and
sinusitis is the mainly reason of such radiography. If it is well recognised that the over-zealous
reductions in patient doses can have deleterious effects on the diagnostic information of the
image, in some cases, doses reduction can even be obtained together with an improvement of
the image. In this fact our present study have been done with following purposes:

• To evaluate the patients X-rays dose during head radiography for sinusitis;
• To precise the influence of source-image distance on the patient's dose.
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2. Material and methods

From May 1997 to January 1999, 83 patients with a clinical suspicious sinusitis were included
in this study. These patients included 36 males and 47 females. The mean age of our study
population was 28 years (average: 5 to 67 years). All the radiographic examiantions were
realised according to the physician recommendation through following projections: skull
postero-anterior, lateral and Blondeau views. Radiography were realised on a Diagnost 7
Massio Philip X-rays machine with a 24x30 centimeters size films (Kodak X-Omat K film).
Patients were divided in two groups according to the Source - Image - Distance (SID) which
was 100 centimeters for group I (35 patients) and 125 centimeters for group II (48 patients).
For patient doses evaluation we used 3 previous calibrated thermoluminescent dosimeters
(TLD). These TLD were pasted for each patient on thyroid, right and left eyes. These organs
were selected because they are target organs for each view. The selected constant parameter
(high voltage and charge) for X-rays radiography were as follow:

• Skull postero-anterior view: 65 to 85 kV, 80 mAs
. Skull lateral view: 60 to 75 kV, 80 mAs
. Blondeau view: 90 to 95 kV, 100 mAs.

All the films were transported through the same processing sequence (developing, fixing,
washing and drying) of an automated processor. Each picture was closly identified and
evaluation of all pictures have been done by the same radiographer without information on the
SID parameter. For image quality assessment we used a qualitative rating with 3 scales (Poor,
Satisfactory, Good) for each picture.

3. Results

The criteria for image quality assessment were:

Skull postero-anterior view:

• symetrical reproduction of the skull;
symetrical reproduction of rock face on the lower part of the orbits;

• repoduction of spongiosa and corticalis;
• visualization of the skull sutures.

Skull lateral view:

visualization of the skull sutures;
superimposition (left-right) of the orbits roof;

• visualization of the skull and neck junction.

Blodeau view:

• symetrical reproduction of face;
• visualization of maxillary sinus;
• visualization of the rock under maxillary sinus.
•

Table I, II, and III represented the summary of these criteria, and table IV represented patient's
doses in millisivert.
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Table I. Image quality assessment according to a qualitative 3 scales (skull postero-anterior
view)

Group I
(SID =100 cm)
Group II
(SID = 125 cm)

Poor

0

0

Satisfactory

9

12

Good

26

36

Table II. Image quality assessment according to a qualitative 3 scales (skull lateral view)

Group I
(SID= 100 cm)
Group II
(SID =125 cm)

Poor

1

0

Satisfactory

15

21

Good

19

27

Table III. Image quality assessment according to a qualitative 3 scales (Blondeau view)

Group I
(SID= 100 cm)
Group II
(SID =125 cm)

Poor

3

4

Satisfactory

11

18

Good

21

26

Table IV. The patient's dose in millisievert for each target organ were

Group I
(SID= 100 cm)
Group II
(SID =125 cm)

Left eye

3,2 (+ou-0,66)

1,9 ( + o u - 0,48)

Right eye

3, 0 (+ ou - 0,82)

1, 86(+ou-0,50)

Thyroid

0,62 (+ ou - 0,09)

0,39 (+ou-0,08)

Right maxillary sinusitis

[a] [b] [c]
Figure 1. X-ray radiography at SID 100 centimeters: [a] skull postero-anterior view; [b] skull
lateral view; [c] Paranasal sinuses (Blondeau view)
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Normal maxillary, frontal and sphenoidal sinuses

M
Figure 2. X-ray radiography at SID 125 centimeters: [a] skull postero-anterior view; [b] skull
lateral view; [c] Paranasal sinuses (Blondeau view).

In conclusion, the increase of SID from 100 to 125 centimeters allows patient's dose
reduction by a factor of 1.6 without the alteration of the films quality, hence the reliability of
the diagnosis.

According to the situation of the situation of X-rays equipment in Mali, a national project of
dose assessment and developping dose reference levels and image quality is necessary.
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