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Influence of Residual Ridge Angle on Abutment Tooth Movement of
Lower Free-end Partial Denture

Yuichi IkEDA

The purpose of this laboratory study was to clarify the effects of sagittal inclination
of residual ridges to abutment tooth movement when the locations of indirect retainers
used for the cross arch stabilization were altered. Three mandibular test models
simulating a free-end saddle were used in this study. The sagittal angulation of the
posterior residual ridges were +15 degrees, zero angulation, and -15 degrees. The chro-
me-cobalt removable partial denture castings were fabricated in the usual procedure.
The component parts of the removable partial denture were metal base with loading
platforms, Akers clasp on the abutment tooth, indirect retainers (double Akers’ clasp
type on teeth Nos. 44, 45 and Akers’ clasp type on teeth Nos. 44, 47) , and a lingual bar.
The loading apparatus was used to apply uniform loads. Each partial denture was seat-
ed with a 2 kgf load. The movement of abutment tooth was magnified using indicator rod
attached to the abutment tooth. Sirognatho analizer system was used to analyze the
direction and magnitude of abutment tooth movement. The results were as follows.

1. The inclination of the residual ridge affects the direction and magnitude of abut-

ment tooth movement.

2. The direction of abutment tooth movement was disto-lingual.

3. When comparing +15, zero, and -15 degrees angulation of residual ridge, -15
degrees angulation of residual ridge produced greatest abutment tooth movement
for distal.

4. Abutment tooth movement under the indirect retainers of Akers’ clasp on teeth
Nos. 44, 47 was smaller in many directions when compared with the indirect
retainers of double Akers’ clasp on teeth Nos. 44, 45.
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Fig. 1 The sagittal inclination of residual ridges on the test
models were constructed with +15, zero, and —15
degrees anguration.
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Fig. 2 The test models were made from artificial teeth set
in silicone rubber material. The indicator rod with a
magnet was attached to the abutment tooth.
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Fig. 3 The removable partial denture design. Unit A
consisted of a double Akers’ clasp on teeth Nos.
44, 45 as an indirect retainer.

Fig. 4 The removable partial denture design. Unit B
consisted of Akers’ clasps on teeth Nos. 44, 47 as
indirect retainers.
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Fig. 5 A loading aparatus used in this experiment.
SGG : sirognathograph
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Table 1 Abutment tooth movement for each prosthesis under mesial loading (unit 2 mm)
sagittal anguration
indirect retainer direction +15 degrees zero —15 degrees
distal 0.072 0. 294 0.464
(0.045) (0. 025) (0.026)
becth Nos. 44,45 lingual 0.669 0.686 0.817
(0.016) (0.108) (0.021)
distal 0.079 0.131 0.335
(0.016) (0.016) (0.022)
.44 .4
teeth Nos. 44,47 lingual 0. 494 0.533 0.631
(0.020) (0.015) (0.036)
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Fig. 6 Direction and magnitude of abutment tooth movement for each prosthesis under mesial loading.
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prosthesis with indirect retainer teeth Nos. 44, 47
under mesial loading.
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Table 2 Abutment tooth movement for each prosthesis under distal loading (unit & mm)
sagittal anguration
indirect retainer direction +15 degrees Zero —15 degrees
distal 0.298 0. 480 0.585
(0.054) (0.067) (0.027)
Nos. 44,
teeth Nos. 44,45 lingual 0.795 0.750 0.875
(0.018) (0.037) (0.019)
distal 0.301 0.332 0.581
(0.044) (0.041) (0.054)
teeth Nos. 44,47
eeth oS lingual 0.723 0. 604 0.700
(0.032) (0.017) (0.056)
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Fig. 11 Direction and magnitude of abutment tooth movement for each prosthesis under distal loading.
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Fig. 12 Comparisons of abutment tooth movement for
prosthesis with indirect retainer teeth Nos. 44, 45
under distal loading.
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Fig. 13 Comparisons of abutment tooth movement for
prosthesis with indirect retainer teeth Nos. 44, 47
under distal loading.
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