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Abstract . Since the frequency of intraoral reontgenography has increased, the levels of expo-
sure to patients by a radiation dose should be taken into consideration. The dose given to the whole
body by one single dental radiography is low, when compared to radiography to other organs. As
to calculation of risk, however, a rather high frequency of radiography should be taken into
account. Statistical data show that approximately one hundred million radiographs are taken
yearly in Japan. The use of high sensitive dental films and being careful not to commit techical
failure are important in reducing the radiation dose given to patients. There are many reasons why
the radiographic quality can not be constantly well-kept. The use of an old developer is one of
them. It is very important to know the quality of the developer in use. In this study, the subtraction
masking film method was attempted to evaluate the quality of radiographs and the developer. A
wedge made of Mix D ( 10 mm wide, 30 mm long, 0~40 mm in height ) was radiographed and
developed with a new solution. A subtraction masking radiograph was prepared from the radio-
graph of the wedge. Dental films of the wedge were also developed using weakened developing
solutions. Each dental film was superimposed on the masking film prepared at first to measure the
density. If the developer is effective, then the superposed films have the same transmission density
at any area. If the film is developed with a weakened developer, the density is reduced. The density
is decreased with an increase in the number of films developed, because the developing solution
becomes weakned and undergoes chemical changes during the course of development. In this
study, a decrease in transmission density was detected after development of approximately 100
films. This method is simple and useful for the evaluation of the activity level of the developer at
any time after preparation.
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Fig. 1 Examples of radiographs, of a dried human mandible, that were developed with new and

weakened developing solutions.
a . New solution

b : Weak solution after development of 200 films

¢ . Weak solution after development of 500 films
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Obser. Density E-DJ AB Pulp LD

A 150 150 200 200 200

B 150 200 200 250 250
C 150 250 250 250 250
D 150 250 250 250 250
E 150 250 250 300 300
F 150 250 250 250 250
G 150 250 250 300 300

Table 1 Evaluation by 7 radiologists concern-
ing dental radiographic qualities.
E-DJ : Enamel-Dentin junction,
AB ! Alveolar bone,
LD : Lamina dura.
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Fig.4 Photomicrographs of silver grains on the film base ; X400

a : New solution

b : Weak solution after development of 200 films

¢ : Weak solution after development of 500 films
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Fig.6 Examples of radiographs of the wedge.

a : Original dental film developed with new solution

¢ . Superposed original and S-M films
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Fig. 5 pH change of the developer by the
number of developed films.

b : Standard masking film (S-M film)
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Fig.7 Film density obtained by the superposing method with S-M film. )
¢ . Development of 200 films

a: New solution

d : Development of 300 films

b : Development of 100 films
e . Development of 400 films

f : Development of 500 films
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Fig.8 An example of the density obtained by
superposition of the original dental film
after development of 200 films and S-M
film.
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