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Table 1. Young s modulus of elasticity and Poisson’ s ration of materials

Materials Young's modulus |Peisson’s ratio(v)
(E : GN/m")
Dentin 133 033
Compact bone 140 0.30
Sponge bone 1.50 0.30
Periodontal ligament 118X 1077 045
Mucoperiosteum 343107 045
Dental pulp 250107 045
Typelll gold alloy 90,3 0.30
Metal framework{Co—Cr) 202 0.33
Denture base resin 2.65 0.30

Table 2. Seven models with various alveolar bone heights around the 1st and 2nd premolars

Alveolar bone height Alveolar bone height

of 15t premolar of Znd premolar
Model 11 |Normal height Normal
Model 22 |1/2 of normal height 1/2 of normal height
Model 33 [1/3 of normal height 1/3 of normal height
Model 12 |Normal height 1/2 of normal height
Model 13 [Normal height 1/3 of normal height
Model 23 (1/2 of normal height 1/3 of normal height
Model 21 [1/2 of normal height 1/3 of normal height
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Fig. 1. Six loading schemes on distal exten-
sion removable partial denture of fi-
nite element analysis models including
five interesting points for the change
of stress distribution. A : apical por-
tions MA . apico-mesial portion :
DA apico-distal portion: MAC:
mesio-alveolar crestal portion ; DAC
. disto-alveolar crestal portion. (A :
AIEHE, MA: A2 4%, DA
A2 945, MAC: 24 A=A 5,

DAC : 94 XZz3%)

|

Fig. 2. Three models with horizontal bone

loss including measuring points of ho-
rizontal and vertical abutment displa-
cements. a - bone level of model 11 ;
b . bone level of model 22 ; c: bone
level of model 33. A : measuring point
of apical displacement ; M1, M2, M3
. measuring points of mesial displa-
cement; D1, D2, D3: measuring
points of distal displacement. (A : &
Ao 34 M1 M2, M3: 2
Awele] £33 DL, D2, D3: 94
Hele £33).
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Fig. 3. Four models with distally or mesially

inclined bone loss. a . bone level of
model 123 b bone level of model
13: ¢ bone level of model 23 : d:
bone level of model 21.
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Fig. 4 Model 11 Fig. 6 Model 11 Fig. 8 Model 11

Fig. 5 Model 11 Fig. 7 Model 11 Fig. 9 Model 11

Fig. 10 Model 11 Fig. 12 Model 11 Fig. 14 Model 11

Fig. 11 Model 11 Fig. 13 Model 11 Fig. 15 Model 11



Fig. 16 Model 22 18Fig. Model 22 Fig. 20 Model 22

Fig. 17 Model 22 Fig. 18 Model 22 Fig. 21 Model 22

Fig. 22 Model 33 Fig.24 Model 33 Fig. 26 Model 33

Fig. 23 Model 33 Fig. 25 Model 33 Fig. 27 Model 33
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Fig. 28 Model 12 Fig. 30 Model 12 Fig. 32 Model 12

Fig. 29 Model 12 Fig. 31 Model 12 Fig. 33 Model 12

Fig. 34 Model 13 Fig. 36 Model 13 Fig. 38 Model 13

Fig. 35 Model 13 Fig. 37 Model 13 Fig. 39 Model 13



Fig. 40 Model 23 Fig. 42 Model 23 Fig. 44 Model 23

Fig. 41 Model 23 43Fig. Model 23 Fig. 45 Model 23

Fig. 46 Model 21 Fig. 48 Model 21 Fig. 50 Model 21

Fig. 47 Model 21 Fig. 49 Model 21 Fig. 51 Model 21
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Explanation for photograph

4. Model 11 : Vertical load on 1st molar.

5. Model 11 : Vertical load on 1st molar(abutment splinting).

6. Model 11 : Distally directed load on 1st molar,

7. Model 11 : Distally directed load on 1st molar(abutment splinting).
8. Model 11 : Mesially directed load on 1st molar.

9. Model 11 : Mesially directed load on 1st molar(abutment splinting).

10. Model 11 :

Broadly distributed load.

11. Model 11 : Broadly distributed load(abutment splinting).

12. Model 11 :
13. Model 11 :
14, Model 11 :
15. Model 11 :
16. Model 22 :
17. Model 22 :
18. Model 22 :
19. Model 22 :
20. Model 22 :
21. Model 22 :
22. Model 33 :
23. Model 33 :
24, Model 33 :
25. Model 33 :
26. Model 33 :
27. Model 33 :
28. Model 12 :
29. Model 12 :
30. Model 12 :

Fig. 31. Model 12 :

Fig.

32. Model 12.:

Vertical load on 2nd molar,
Vertical load on 2nd molar(abutment splinting).

Vertical load on occlusal rest.
Vertical load on occlusal rest(abutment splinting).
Vertical load on 1st molar,

Vertical load on 1st molar(abutment splinting).

Distally directed load on 1st molar.

Distally directed load on 1st molar(abutment splinting).
Mesially directed load on 1st molar.

Mesially directed load on 1st molar(abutment splinting).
Vertical load on 1st molar,

Vertical load on 1st molar(abutment splinting).

Distally directed load on 1st molar

Distally directed load on 1st molar(abutment splinting).
Mesially directed load on 1st molar.

Mesially directed load on 1st molar(abutment splinting).
Vertical load on 1st molar,

Vertical load on 1st molar(abutment splinting).

Distally directed load on 1st molar.

Distally directed load on 1st molar(abutment splinting).

Mesially directed load on 1st molar.
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33.
34.
30.
36.
31.
38.
39.
40.
41,
42,
43.
44,
45.
46.
47,
48,
49,
o0.

ol.

Model 12 :
Model 13 :
Model 13 :
Model 13 :
Model 13 :
Model 13 :
Model 13 :
Model 23 :
Model 23 :
Model 23 :
Model 23 :
Model 23 :
Model 23 :
Model 21 :
Model 21 :
Model 21 :
Model 21 :
Model 21 :
Model 21 :

Mesially directed load on 1st molar(abutment splinting).
Vertical load on 1st molar,

Vertical load on 1st molar.(abutment splinting).

Distally directed load on 1st molar.

Distally directed load on 1st molar.(abutment splinting).
Mesially directed load on 1st molar.

Mesially directed load on 1st molar(abutment splinting).
Vertical load on 1st molar,

Vertical load on 1st molar(abutment splinting).

Distally directed load on 1st molar

Distally directed load on 1st molar(abutment splinting).
Mesially directed load on 1st molar

Mesially directed load on 1st molar(abutment splinting).
Vertical load on on 1st molar,

Vertical load 1st molar(abutment splinting).

Distally directed load on 1st molar.,

Distally directed load on 1st molar(abutment splinting).
Mesially directed load on 1st molar

Mesially directed load on 1st molar(abutment splinting).
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Table 3. Vertical and horizontal displacements of single and double RPD abutments on vertical load
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Table 4. Vertical and horizontal displacements of single and double RPD abutments on distally directed load
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Table 5. Vertical and horizontal displacements of single and double RPD abutments on mesially directed load
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Fig. 61. An applied force(arrow)will result in a
greater amplitude of crown displacement if the
bone height is reduced. However, within the
periodontal ligament, the amplitude of the root
displacement remains the same.
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=Abstract=

FINITE ELEMENT ANALYSISOF STRESSPATTERNS
ON PERIODONTIUM OF SPLINTED ABUTMENTSFOR
DISTAL EXTENSION REMOVABLE PARTIAL DENTURE

Jae-Woong Hwang, I1k-Tae Chang, Kwang-Nam Kim

Dept. of Prosthodontics, College of Dentistry, Seoul National University

Splint therapy, the immohilization of teeth, has been done for patient s masticatory comforts
and an adjunctive aid in periodontal therapy. Mandibular premolars are frequently splinted in
many distal extension removable partial denture cases. But splinting is an extensive restoration
that may not be conservative of tooth structure and may prove to be quite costly to the patient.
The two dimensiona finite element analysis method was used to determine the magnitude and
mode of distribution of the stresses of the periodontal ligament and supporting alveolar bone
when abutments with different periodontal supports were splinted and distal-extension removable
partial denture was subjected to different loading schemes.
Theresultswere asfollows:

. When abutments were splinted, stresses moved from apico-distal to apico-mesia of terminal
abutment on a vertical force and from disto-alveolar crest to apex on a distally directed force.
But stresses were generally diminished on amesialy directed force.

. Asvertica bone loss was proceeding, most of stresses were transmitted to residua ridge and
therest of stresses were concentrated on apex of distal abutment. But these apical stresses were
minimized when abutments were splinted.

. Asmesidly inclined bone loss was proceeding, it seemed to be dangerous that many stresses
were concentrated on the distal alveolar crest, especialy in the distally directed load case.
Abutments splinting decreased the alveolar crestd stresses but not enough.

. For dl vertical stresses were effectively decreased on splinting, stresses were concentrated as
highly on apico-mesial area of distal abutment in distally directed load cases as the dista
inclination of bone level was severe.

. The directions and magnitudes of abutment movements were decreased with teeth splinting.
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