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I [Abstract]
< Objective >
In edentulous patients, progression of bone resorption in the mandible is markedly than in
the maxilla, and there are diverse changes in the ridges of an edentulous mandible. The
present study applied CT values obtained from MDCT images of participants with an
edentulous mandible, and investigated cortical bone density in the residual ridge crest
corresponding to the molar region. In addition, the influences of differences in tray design
and impression material on impression pressure in a clinical edentulous mandible simulation
model was investigated.
< Material and methods >

Research 1 :
A total of 194 bilateral MDCT images from 97 individuals with an edentulous mandible were
selected for analysis. The residual ridge ratio (RRR), the CT values at the residual ridge
crest, and the CT values at the lowest point of the mandible were measured from MDCT
images at molar region. RRR was classified into the three groups (Group 1: >2.0, Group 2:
1.5-2.0, Group 3: <1.5). Bone density at the residual ridge crest was evaluated by
calculating the ratio of the CT value at the lowest point of the mandible and the CT value of
the residual ridge crest (“ratio of CT values”). The relationship between the height of the
residual ridge and the bone density of the residual ridge crest was evaluated by ratio of CT
values.

Research 2 :
Two types of polyvinylsiloxane elastomer, one type of polyether elastomer, and one type of
alginate were used. Three types of tray under different relief set as no relief, 0.36 mm of
relief, and 1.4 mm of relief with or without escape hole conditions. Impression pressure
measured from the median alveolar crest, the bilateral alveolar crests corresponding to
molars, and the bilateral buccal shelves.
< Result and discussion >

Research 1 :
Median ratio of CT values was 0.62 in Group 1, 0.70 in Group 2, and 0.84 in Group 3,
indicating significant differences between all 3 groups (p < 0.05). The correlation coefficient
for RRR and residual ridge crest bone density was —0.54 in males and —0.55 in females,
implying a moderate correlation for both males and females.

Research 2 :
Significant effects on the factors of tray design and position of sensors were seen in
impression pressure. In the trays without escape holes, the impression pressure at median

alveolar crest was highest and at buccal shelves was lowest in all impression materials.



However, no significant effects on the factors of impression material were seen.

< Conclusion>
The present results suggest a negative correlation between residual bone height and the
bone density of the edentulous mandibular ridge crest. Therefore, it is necessary to devise a

tray design when making impressions of the edentulous mandible.
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Fig. 1 CT value measurement sites 10 mm distal to the mental foramen.
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Fig. 2 Residual ridge crest and lowest point of the mandible
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Group1 Group2 Group3
>2.0 1.5~2.0 <1.5
Fig. 3 Representative participant CT images in each group classified according to residual

ridge ratio.

Fig. 4 Overview of sensor installation sites in a clinical edentulous mandible simulation
model.
Abbreviations: S1, median alveolar crest; S2, right alveolar crest; S3, left alveolar

crest; S4, right buccal shelf; S5, left buccal shelf.
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Fig. 5 Sectional view of the tray designs about RO (A), R0.36 (B), R1.4 (C), ROV (D),
R0.36V (E), and R1.4V (F).
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Fig. 6 Typical 3D CT images of participants with edentulous mandible in Groups 1 (A) and
3 (B).
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Table 1 Summary of impression materials

Constituent Material

Manufacturer

Polyvinylsiloxane Exadenture (ED)
Polyvinylsiloxane Affinis precious Light body (AF)
Polyether Impregum soft medium body (IG)

Alginate Aroma fine plus normal set (AR)

GC, Tokyo, Japan

YOSHIDA, Tokyo, Japan

3M ESPE, Neuss, Germany

GC, Tokyo, Japan

Table 2 Number of CT images obtained for each group classified according to residual

ridge ratio.
Group 1 Group 2 Group 3 Total
Male 9 46 39 94
Female 15 30 55 100
Total 24 76 94 194
Table 3 ANOVA table of impression pressure
Source Type Il sum of Degree of Mean F value P value
square freedom square
Sensor 4448.975 4 1112.244 80.712 0.000
Impression Material 94.330 3 31.443 2.282 0.078
Tray 9577.571 5 1915.514 139.003 0.000
Sensor*Impression Material 2613.942 12 217.829 15.807 0.000
Sensor*Tray 42886.056 20 2144.303 155.605 0.000
Impression Material*Tray 1600.260 15 106.684 7.742 0.000
Sensor*Impression
Material*Tray 3506.049 60 58.434 4.240 0.000
Model 64727.183° 119 543.926 39.471 0.000
Error 6614.593 480 13.780
°R*=0.907
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