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Influence of Support Ability on Abutment Tooth Movement of Lower
Distal—extention Removable Partial Denture

Masato SHIMAZAKI

The purpose of this study was to clarify the effects of the support ability on abut-
ment teeth of lower distal-extension removable partial dentures. Two types of chro-
me—cobalt removable partial denture castings were fabricated on a mandibular test
model simulating a free—end saddle. The component parts of each casting were Akers' or
RPI clasp on an abutment tooth, indirect retainers (Akers' clasps on teeth Nos. 44 and
47), a lingual bar and a metal base with loading platform. The height of the alveolar
bone portion around the abutment teeth was set in 3 positions, which were at no, 1/4 and
1/2 reduction, respectively. The partial denture castings were seated with a 2 kgf load by
a loading apparatus. The movement of the abutment tooth was measured at a higher
magnification using an indicator rod attached to the occlusal surface of the tooth. The
Sirognatho analyzer system was used to analyze the direction and magnitude of abut-
ment tooth movement. The results were as follows :

1. The direction of abutment tooth movement by the load was mesial when observed

in the mesio—distal direction.

2. By buccal loading, the abutment tooth with Akers' clasp as a direct retainer was
mesio—-buccally moved, but the one with RPI clasp showed mesio—lingual move-
ment.

3. Abutment tooth displacement increased according to the reduction of the alveolar
bone portion. The increase rate of it on the abutment tooth with Akers' clasp was
bigger than that with RPI clasp.

These results suggested that of RPI clasps would be efficient as a direct retainer for

removable partial dentures with a free—end saddle.

Key words : distal-extension removable partial denture, abutment tooth movement, support ability

of abutment tooth, direct retainer
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Fig. 1 Schematic illustration of an experiment mode! that
was made from artificial teeth set in silicone rubber
material. The indicator rod with a magnet was at-
tached to the abutment tooth.
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Fig. 2 Saggital section of the alveolar bone around the
abutment teeth. The height of alveolar bone was
set in 3 conditions, which were no, 1/4 or 1/2 reduc-
tion.
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Fig. 3 The design of the experimental removable partial
denture. Akers' clasp was used as a direct retainer.

Fig. 4 The design of the experimental removable partial
denture. RPI clasp was used as a direct retainer.
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Fig. 5 Loading points on the experimental denture base
simulating a free—end saddle.
a : Lingual point, b : Center point,
¢ : Buccal point

Fig. 6 The loading apparatus using the Sirognathograph.
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Fig. 7 Measurement results of horizontal movement on Fig. 10 Measurement results of horizontal movement on

model 1 of no reduction.
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Fig. 8 Measurement resuits of horizontal movement on
model 1 of 1/4 reduction.
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Fig. 9 Measurement results of horizontal movement on
model 1 of 1/2 reduction.

model 2 of no reduction.
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Fig. 11 Measurement results of horizontal movement on

model! 2 of 1/4 reduction.
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Fig. 12 Measurement results of horizontal movement on
model 2 of 1/2 reduction.
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Table. 1 Abutment tooth movement for each prosthesis un-
der lingual loading.
(unit : mm)

height of alveolar bone portion

model type no reduction 1/4 reduction 1/2 reduction

1 0.12 0.25 0.40
0.01) (0.01) (0.04)
9 0.10 0.18 0.18
0.01) (0.03) (0.02)
():8D
T & model 1
O model 2

abutment tooth movement (m?)

no 1/4 1/2
bone reduction

Fi

g. 13 Comparison of the 3—dimensional abutment tooth
movement on the 3 types of bone reduction be-
tween model 1 and model 2 under lingual loading.

05 T

O no reduction

& 1/4 reduction
M 1/2 reduction
025 [

abutment tooth movement (mi?)

model

Fig. 14 Comparison of the 3—dimensional abutment tooth
movement on the 2 types of partial denture design
between bone reduction under lingual loading.
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Table. 2 Abutment tooth movement for each prosthesis un-
der center loading.
(unit : mm)

height of alveolar bone portion

model type no reduction 1/4 reduction 1/2 reduction

1 0.09 0.21 0.39
0.0 0.02) (0.01)
9 0.11 0.13 0.20
(0.01) (0.01) 0.01)

():8D

e
2]
-

B model 1
O model 2

abutment tooth movement (mf)

no 1/4 1/2
bone reduction

Fig. 15 Comparison of the 3—dimensional abutment tooth
movement on the 3 types of bone reduction be-
tween model 1 and model 2 under center loading.

O no reduction
1/4 reduction
B 1/2 reduction

abutment tooth movement (mi®)

model

Fig. 16 Comparison of the 3—dimensional abutment tooth
movement on the 2 types of partial denture design
between bone reduction under center loading.
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Table. 3 Abutment tooth movement for each prosthesis un-
der buccal loading.
(unit : mm)

height of alveolar bone portion

model type no reduction 1/4 reduction 1/2 reduction

1 0.13 0.26 0.47
(0.04) (0.04) (0.02)
9 0.12 0.14 0.21
(0.03) (0.01) (0.02)

():8D

05
B model 1

U model 2

025

abutment tooth movement (m)

no 1/4 1/2
bone reduction

Fig. 17 Comparison of the 3—dimensional abutment tooth
movement on the 3 types of bone reduction be-
tween model 1 and model 2 under buccal loading.
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O no reduction
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025 [

1 2
model

Fig. 18 Comparison of the 3—dimensional abutment tooth
movement on the 2 types of partial denture design
between bone reduction under buccal loading.
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Tabel. 4 The change of the root surface arrea correspond-
ing with the hight of alveolar bone portion.
(unit : mm?)

reduction root surface area
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