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Fig. 1. Master cast of the patient.
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Fig. 2. Four identical partial dentures except

the clasp design.

= No.A: 32 bargx29f YAladgs e A&
W A Z&32 %5 7}3 Roach clasp, No.B:

W+ *4#-2} (18 gauge Ticonium -wire,
L USSAD) 4 g ala=
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5t3, F o7 #A -+ anteroposterior palatal
horse-shoe) & 2 A Al 3} 9 ¢}

strap(closed
(Fig. 2-6).

Fig. 4. Partial denture framework with combi-
nation clasp.

Fig. 3. Partial denture framework with Roach
clasp.

Fig. 5. Partial denture framework with RPI
clasp.



Fig. 6. Partial denture framework with Akers
clasp.

3. Loading platform® HZt 2 A x|

9T dA ngte AL F YA F
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95 H A3 52 resin blockg HE F o] %

silicon €1 4+ A ( Silaplast DETAX Co. West
Germany) 2 mold-g& 2+5o] T2 3 4719 lo-
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t}. o] 3 & /B¢ resin blocks ol w-
axZ 3 nAAlH o, M3 indexd A3}
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(Fig. 7).
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Fig. 7. Partial denture framework with loading

platform

4 SlA stainless steel ball-g w3t A (Jaw
Force Transducer)$] gt# = 3tol] direct resin
22 FA3igler, o|E loading platforme]
aotel] A AdlE e FHA A

4. Laser BtA} H&H

1) Laser ¥FA} AlZ#bx
- Optic table (400X 1, 000mm)
- He-Ne gas Laser
Uniphase Model 1101-P. U.S.A.
Output power . 4mW
Spatial Mode : TEMOO
Beam diameter : 0.7mm
Beam divergency : <1.7mrad
Wave length : 6328 A
- Optic lens
Diameter . 50mm
Focal distance . 400mm
- X-Y stage
+ Coordinate screen . 200X 300mm
- Cammera : Yashica dental eye
- Bite plate stand : specially designed

2) A& #AA9 W (Fig. 8-9)

- Bite plate stand : Al&3d= T4 A=
7t g HAE FAY & A ¥
15°9) 7 AHE HoJ¥ bite plate stand& lock
screwS o] &3td optic tableo) ZA3dIgic).

- Bite impression®] 3% . F 45 A
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- Laser beam % optic outfit : A& Ajj
# &3 Z9Hd 2umAE7A laser beamS
focusing® 4+ YEF 400mm HojA Fol X
-Y stage® mAst: ofrlelf H-ab® positive

. lensE laser beamo] &3 4+ YEE A A

IA 3 .



Fig. 8-a. Setting of the equipment for the
laser reflexion method.
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Fig. 9. The bite plate stand

* Co-ordinate screen % cammera @ &
°|& F#e screends A JJJ"E
400mms=l= A Hell F-z2o g 1A G,
A wapoll Al wbabxl kel WSt screencll )

L 4+ Y E 2HIP o, Hrdoll Ay A
R

2 de ’~1r
£ T opy

712 A A 5 dFe Wl A& 2o

Fig. 10-a. Laser reflexion pattern before the
tooth movement.

Fig. 10-b. Laser reflexion pattern after the
tooth movement.
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try2 AA&% 4+ 9o} (Fig. 11,12).

laser

Fig. 11.

General Outline.

Fig. 12. Angle seametry.

Table 1. Relations between different locations of
fulcrum and theoretical sensitivity of move-
ment

Distance (mm) Sensitivity gm/div.
11 1.1
12 121
13 13.2
14 14.2
15 15.2
16 ' 16.2
17 17.2-
18 18.2
19 19.2

At %9} screente] AzlE 500mm=z o

screen Aloll Imme] 43 o]E& Ax 43
L X0 0.058%0 #Mcddled mkal A xle w3t
s AAe} fulcrum?tbe A€ 15mmE b

Azl mgA AAe £#HLEF2 0.0152mm
o] #telA =k (Fig. 13,14), (Table 1).

Fig. 13. Path of the beam in the prototype as
used for the theoretical evaluation.
The distance from the incisal edge of
the tooth to the screen was 500mm and
the division in the coordinate system
Imm. The angle § was the angle of
movement of the tooth. According
to the calculated position of the ful-
crum of the tooth, a movement of Imm
vertically on the screen corresponds
to a horizontal movement of the incisor
edge of 0.0152mm.

Angle

0.344° .
0.286°
0.229°
0172° 4
0.115° 4
0.058° 4

i 1 1 1 L i

o] 15 30 45 60 75

Movement
pm

the distance from the fulcrum of the tooth to the incisa
edge:15mm

Fig. 14. Relations between theoretical tooth
movement and tooth movement angle.
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Fig. 15. Jaw force transducer.
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Fig. 16. Diagram of differences in bucco-lingual
position of the reflected pattern after
repositioning 10 times.
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2. ZAYX| clasp MAIO| ME X|Chx| 2F
gl St

[= =1

2 Ado] A-23% Roach clasp, combina-
tion clasp, Akers clasp, RPI clasp =5 A
zekel 27le] BAgle]l YAYS £33 B
o} (Fig. 18).

3, ZALox clasp HA) GE XX BE
o 37|

1) 7 clasp AAlel =& A9 A 2
24 52 Table 2 % Fig. 199 3o,
medium bite force®} maximum bite forceZ}
o] HFa AAL 9938 paired sample t-test
5 g A3 959% Alsla-FolA Akers clasp?

M

[ZZ)under no bite force (O kg)

M8 under maximum bite force
+Mesiat  (12%2K9)

— Distat

number of observations
54

K RS position

28 29 30 31 32

-30 -15 o} +15 +30 pm
ditference

Fig. 17. Diagram of differences in mesio-distal
position of the reflected pattern after
repositioning 10 times.

2494 $£9 A% medium bite forcest
maximum bite forced] T Fo4del d
gowm, 1 99 HAdMe BF 8 +F
2ol

2) g4 o YAl wtakellAl bite forceol
w2 7 clasp design 7+e] HFAE 95%
of&Fol A wlms & A

a. ANAY JA4Z 5N medium Y
maximum bite forcedt2] clasp design?t ¥
Tae 25 f94el i

b. Aefale] YA -FEL2 medium bite
forcedleoll 4] Roach clasp, combination clasp
W RPI claspZtol]l HFAE FolAdo] glole
Y RPI clasp®.ci+ Akers clasp”}, combi
nation clasp.th Akers clasp’} ©f £ At
A ¢%5%& 2. Maximum bite forces}
oll )= Akers clasp’} RPI claspict & =)
A 5T 2olvh, 21 9 claspE 7rolle #
o]} ¢i%ic}(Table 3).

o

Load on
Clasp Maximum
design 12+2kg

olalelali
J|C|C|C

C
D
Distal
A:Roach clasp
Buccal Lingual B:Combination clasp
C:RP! clasp
D:Akers clasp
Mesial

Fig. 18. Resulting movement of upper right
first premolar to loading of removable
partial denture.



tooth movement angle
0.286 A

0.229 A
0172 4

Buccal

0.115 A
0.058 1

[
0.058
0115 A
01472 4

A B C

Distal

0.229 1
0.286

Abutment tooth movement under maximum bite
force (12 =2 kg)

B Abutment tooth movement under medium bite
force {5 2 kg)

+ : Buccal. Mesial movement
— : Lingual, Distal movement

Fig. 19. Average magnitude of abutment tooth
movement angle after the castings were
loaded.

Table 2. Abutment tooth movement angle with four
Clasp designs under Medium/Maximum bite

force
|
. ) Clasp ° !
Direction design /Load Mean () t value
A Med | 0177%0001) |
Max. | 0.268+0.082 | .
B Med. 0.132 £0.066 4.28% i
Bucco- Max. | 0.229%0097 | ‘
Lingual ¢ Med | 0166%0.106
Max. 0.224 £0.102 ’
Med. 0.172%0.137
D -3.67*
Max. 0.241 £0.162
Med. -0.178 £0.099
A -3.84*
Max. -0.235 £0.102
8 Med. -0.132£0.108 4.82%
) Max. | -0.201+0.098 |
Mesio-
Distal c Med. -0.126 £0.093 3.85%
Max. -0.178 £0.106 :
D Med. -0.254 £0.136 117
Max. -0.302%+0.178 ’
Note: * significant different (@ <0.05)
A : Roach clasp [Medium 5 % 2kg
B: Combination clasp Maximum 12 % 2kg
C: RPlclasp I:Buccal + Lingual —
D : Akersclasp Mesial + Distal —

Table 3. Test results on comparison among castings for each direction-load combination

Duncan'’s Muitiple Range Test {p 0.05)

order
Direction Load .
1 {lowest) 2 3 4 (highest)

Bucco- Medium M
Lingual Maximum C B D A
¢ -]
Mesio- Medium ————— P
. . L]
Distal Maximum c B A D

L
]

Clasp design  A: Roach clasp C: RPI clasp

B : Combination clasp

D : Akersclasp

Note: Any means underscored by the same line are not significantly different (p > 0.05)

Any means not underscored by the same line are significantly different (p <0.08)
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— Abstract —

IN VIVO STUDY ON ABUTMENT TOOTH MOVEMENT FOR
DISTAL EXTENSION REMOVABLE PARTIAL DENTURES

Jong-Yecp Lee, D.D.S., M.§.D., Kwang-Nam Kim, D.D.S., M.S.D., Ph.D.
tk Tae Chang, D.D.S., M.5.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Seoul National University

The laser reflexion method is a new technique which permits precise contactless measure-
ment and observation of tooth mobility as well as tooth movement.

The purposes of this study were to clarify the reliability of the laser reflexion-method in clinical
application and to measure the abutment tooth movement according to clasp design.

This study was designed to determine
1) How much a bending movement of the impression plate stand affects the position of the

reflexion pattern and how precise the patient bites into plate

2) Which clasp design causes greater movement of the abutment tooth.

Under medium and maximum bite forces, tests were performed on central loading position
which was 13mm distal to terminal abutment tooth of distal extension removable partial denture.

The movement in the mesiodistal and buccolingual directions was measured.

The Duncan’s New Multiple-Range test was used to compare the means for the four castings
under each direction-load combination; and the paired sampie t-test was for medium and maxi-
mum bite forces.

From this experiment, the following results were obtained.

1. The Roach clasp, the combination clasp, the RPI clasp, and the Akers clasp did not signifi-
cantly differ in their effects on buccolingual movement of the abutment tooth.

2. The direction of abutment tooth movement was not significantly altered by clasp design and
all abutment tooth movements were oriented distobuccally.

3. Under medium bite force, the Akers clasp caused greater distal movement of the abutment
tooth than did the combination clasp and the RPI clasp. Under maximum bite force, the
Akers clasp caused greater distal movement of the abutment tooth than did the RPI clasp.

4. The testing apparatus and procedures used in this study {laser reflexion method) proved to

be reliable in clinical application.



