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A Comparative Study of Radiographic Images on
Normal Anatomical Structures

Heang-Hee Choi, Eui-Hwan Choi, Jae-Duk Kim
Department of Oral and Maxillofacial Radiology, College of Dentistry, Chosun University

Purpose: To compare radiographic images of Digora® system and Ektaspeed Plus film obtained
from normal adults.

Materials and methods: Storage phosphor plate(SPP) was placed in a film holder behind
Ektaspeed Plus film package without lead foil. The effect of film on SPP was studied in a separate
in vitro experiment. Forty-seven sets of images were prepared for the evaluaton. The regions of
interest(ROI) for evaluation were designated at seven sites including normal anatomical
structures. The image quality for each ROI was evaluated on enhanced and unenhanced storage
phosphor(SP) images and Ektaspeed Plus film.

Results: Two film-SPP configurations showed significantly different gray levels at each step of the
aluminum step wedge(p{0.05). The contrasts were comparable. Enhanced SP images were
significantly superior to unenhaned images and film in all anatomical sturctures(p<0.01). The
differences between unenhanced SP images and film were significant(p<0.05) except root canal and
cortical bone on alveolar crest. For anatomical items, there were statistically significant difference
among five observers(p{0.05).

Conclusions: The image quality of enhanced SP images were superior to Ektaspeed Plus film,
and Digora system is potentially applicable to clinical diagnosis.(J Korean Oral Maxillofac
Radiol 1999:29:281-295)
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Fig. 4. The relation between aluminum thickness and Digora gray level. IP: Aluminum stepwedge was

placed on image plate directly. IP+F: Ektaspeed Plus film packet without lead foil was placed
between aluminum stepwedge and image plate.

Table 1. Means and standard deviations of scores for Ektaspeed Plus film, unenhanced and enhanced
storage phosphor images.

. Film Unenhanced Enhanced

Anatomical structures Mean D Vean D Nean sD
enamel-dentin junction 4.65 0.58 4.40 0.66 493 0.25
periodontal membrane space  4.27 0.69 418 0.77 473 047
lamina dura 421 0.72 4.10 0.78 4.62 0.58
pulp horn 4.18 0.74 4.00 0.79 459 0.57
root canal 4.09 0.85 4.02 0.87 454 0.61
cortical bone on alveolar crest 4.62 0.54 454 0.61 4.89 0.32
trabecular pattern 465 0.56 4.42 0.56 491 0.28
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Table 2. Comparison among Ektaspeed Plus film(F), unenhanced(U) and enhanced(E) storage
phosphor images(n=235). (U)-(F) represents the score of (U) image subtracted by that of

(F) image.
. U)-(F) (E)-(F) (E)-(U)
Anatomical structures Mean  SD Mean SD Mean SD
enamel-dentin junction 024 082 * 029 055 *™ 053 064 *
periodontal membrane space  -0.09 068 * 046 065 ™ 054 068 *
lamina dura 011 070 * 041 068 ™ 051 064 *™
pulp horn 0.19 08 ™ 041 08 * 060 08 *
root canal 007 076 NS 045 071 * 052 076 **
cortical bone on alveolar crest -0.08 0.70 NS 027 05 *™ 035 061 **
trabecular pattern 023 067 * 027 053 *™ 049 057 *
NS: p>0.05 * p¢0.05 ** p<0.01
Table 3. Difference among 5 observers.
. Difference among 5 observers
Anatornical structures Film Unenhanced Enhanced
enamel-dentin junction * * *
periodontal membrane space * * *
lamina dura * * *
pulp horn * * *
root canal * ' * *
cortical bone on alveolar crest * NS *
trabecular pattern * * *

NS: p>0.05 * p¢0.05
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Fig. 1. Images of an aluminum stepwedge were made, using two film-SPP configurations. A 20mm
thick acrylic plate was used to simulate soft tissue. The x-ray source was an Oralix 656 S
(Gendex Dental Systems, Milano, ltaly) operating at 656 kVp, 7.6 mA with a focus-detector
distance of 30cm.

Fig. 2. Ektaspeed Plus film(A), unenhanced storage phosphor image(B), and enhanced storage
phosphor image(C).

Fig. 3. The seven anatomical features assessed: (1)enameldentin junction; (2)periodontal membrane

space: (3)lamina dura: (4)pulp horn; (5)root canal: (B)cortical bone on alveolar crest: and
(Mtrabecular pattern of alveolar bone.
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Fig. 2-A.






