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OPTIMISATION OF IMAGE QUALITY IN DIAGNOSIS
RADIOLOGY ASSOCIATED WITH EXPOSURE

Corina FULEA, Stela RAMBOIU

Medical Centre for Health Services and Management
6 Pasteur street, 3400 Cluj-Napoca, Romania

INTRODUCTION
The general purpose of this survey was to carry out a fundamental study of

the parameters of an imaging system that affect image quality.
Optimal parameters for a high quality image and minimal radiation risk for

the patients were established.

MATERIAL AND METHODS
The characteristics of the Romania Azoix radiologic film that affect image

quality speed, contrast factor, latitude, base density, fog density, latent image
fading and reciprocity low failure were analysed, with the exception of base
density and fog density all the characteristics of photoreceptor are obtained
through the use of Hurter-Driffield (HD) curves produced under experimental
conditions of exposure and development.

Base density is obtained by an unexposed undeveloped film by fixing it about
10 minutes, after the aparate has been calibrated and set to zero.

A cleared film which had received no X-ray exposure, but it was introduced
into the light beam density of this area was the fog density. The aparate was again
set to zero and the densities of areas that had received various exposures were
measured. Since the aparate was set to zero with the base and fog in the light
beam, measured densities were those above base and fog.

The sample of film was placed in an X-ray cassette with the Perlux
intensifying screen. The cassette was placed behind a lead shield in which a slot
had been cut to permit a narrow rectangular beam of X-rays to reach a small area
of imaging quantity of radiation. The cassette was then moved laterally until a
different area of the film-screen combination was opposite the slot. This procedure
was repeated until the device had received a series of gradated exposures that
would produce in the developed film a range of densities.

The film was processed under the development conditions prescribed by the
Azomures manufacturer. Developer, stop bath and fixer were kept at identical
temperatures to prevent reticulation of the emulsion. Films were washed in
continuously changing water held at a temperature very near that of the processing
solutions. Films were dried at a temperature moderately above room temperature.

Film densities were measured with a Schnellfotometer GUI.
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To determine the variation of speed, contrast factor and latitude with
development time these characteristics were measured for three different
development times: 3, 5 and 7 minutes. The procedure was repeated at three
different developer temperatures: 20°C, 22°C and 24°C.

All exposure were made with an X-ray beam quality of 2.4 mm Al half value
layer, using a X-ray machine-Diagnimax MS-125. Latent image fading was
determined through the measurement of speeds after various time intervals
between exposure and development: zero, 1 hour, 1 day and Iweek.

Reciprocity law failure was determine only for Azoix film - Perlux screen.
Speeds were measured at four exposure times: 0.08s, 0.16s, 0.32s, 0.64s.

DISCUSSION
Base density of Azoix film is 0.1 log units and it is an average value.
Fog density changes with development time in the range of times

recommended by the developer manufacturer. A change in temperature of
developer will increase fog density by 20% with a 2 minutes development time
(figure 1)
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Figure 1. The variation fog time density with development time

The effect of fog density is to decrease the contrast to the radiograph exposed
to a given exposure. The speed of Azoix film - Perlux screen is 22 and this result
show relatively independence on half value layer. Contrast factor (2.3) is governed
by the film only. Latitude may be used as an indicator of the range of exposures
over which a reasonable can be obtained. The value of 0.7 log units for Azoix film
is in the normally useful range of densities found in radiographs from 0.3 to 1.7 .

Speeds and contrast factors are increased with development time and
development temperature. These two factors being changes in contrast factor and
fog density and these properties must be considered when a choice of development
conditions is made. As would be expected any variation in contrast factor is
accompanied by an inverse variation of latitude. (figure2, figure 3)
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Figure 2. The variation of physical factors with development time
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Figure 3. The variation of physical factors with developer temperature
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The speed of film may be a function of the time interval between exposure
and development. This effect was studied for Azoix film through the measurement
of speeds after various time interval between exposure and development: zero, 1
hour, 1 day, 1 week (figure 4)

The speed of this film increased with 10% for the first 24 hours and then
decreased over the following 7 days. This increase in speed is of theoretical
interest only. The reduction in patient exposure that could effected by delaying the
development of Azoix film is so small (10%), that it is far outweighed by the
possible disadvantage of a delay in the acquisition of diagnostic information.
Therefore, latent image fading is not very important from the point of view of
patient exposure or image quality.

The speeds evaluated for exposure time 0.08s, 0.16s, 0.32s, 0.64s were
unmodified, that is reciprocity law failure was unimportant for Azoix film - Perlux
screen.
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Figure 4. The variation of speed with time intervals between exposure and

development
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The Romanian films (Azoix) used with a Perlux screen and processed with
original solutions are determined an optical density of 1.0 (average density of
medical radiographs) with a minimum radiation exposure for the patient
(59.3*10"7C/kg).

Our results are comparable with the previous date reported in similar surveys

(1,2,3).

CONCLUSION

The experiments effectuated about the characteristics of Azoix film - Perlux
screen combination were determined to choice optimum use of applications with a
minimising the X-ray dose received by patients.
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ABSTRACT

Optimal parameters for a high quality image and minimal radiation risk for
the patients were established. The characteristics that affect image quality speed,
contrast factor, latitude, base density, fog density, reciprocity law failure and latent
image fading were analyzed.

Base density on the radiographic image was measured for Azoix film and it is
0.1 log units. Fog density is a function of development time and it will increase
with 20% through the increase with 2 minutes of development time. The curve
Hurter-Driffield was used to characterize photographic emulsion for Azoix film,
the value of latitude of 0.7 log units is in the normally useful range of densities
found in radiographs. The speed of azoix film, as a function of the time interval
between exposure and development, increase with 10% for the first 24 hours, the
reduction in patient exposure that could be effected by delaying the development
of Azoix is so small, that it is far outweighed by the possible disadvantage of a
delay in the aquisition of diagnostic information. Therefore, latent image fading is
not very important from the point of view of patient exposure. The speeds
evaluated for exposure times 0.08s, 0.16s, 0.32s, 0.64s were unmodified, that is
reciprocity law failure was unimportant for Azoix film Perlux screen, the romania
films Azoix used with Perlux screen and processed with original solutions are
determined an optical density of 1.0 (average density of medical radiograph) with
a minimum radiation exposure for the patient (59* 10"7 C/kg).
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