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— Abstract —

THE EFFECT OF CLASP DESIGN ON ABUTMENT TOOTH MOVEMENT
FOR DISTAL EXTENSION REMOVABLE PARTIAL DENTURE

Soon Ho Yim, D.D.S., M.S.D., Ik Tai Chang, D.D.S., M.S.D., Ph.D.

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

The purpose of this study was to clarify the effect of clasp design on abutment tooth adjacent
to a distal extension base under the influence by the location of functional loading.

The RPI clasp, the Akers clasp and the combination clasp were selected for evaluation.

Tests were performed at 10Kg, 20Kg, 30Kg loads on the buccal, central, lingual, mesial and
distal positions of loading platform of each mandibular distal extension partial denture.

The laser reflexion method was used for three dimensional measurement of abutment move-
ment, which is possible to measure precisely without contact.

The movement in the mesiodistal (X), buccolingual (Y), and occlusoapical (Z) directions
and the rotational movement (R) were measured, and in addition, the total movement (SV) as
expressed by the three dimensional summation vector independent of direction was calculated.
The data were analyzed using Student t-test, p <.0S5.

The following results were obtained from this study;

1. Clasp design did not generally affect the direction of abutment tooth movement except the
movement in an undesirable occlusal direction in case of the Akers clasp and the combination

clasp.
2. The greater the load on the prosthesis, the greater was the abutment tooth movement,

and the direction of abutment tooth movement was affected by positional loading.



3. Each prosthesis was dislodged from the test base under the small amount of load in the
distal load position, and the buccal loading showed the greatest abutment tooth movement
under the maximum load.

4. RPI clasp was evaluated as the most favorable design.
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Fig. 2. Waxing-up for three identical partial
dentures except the clasp design on
right side.

Fig. 3. Partial denture framework with RPI
clasp.

Fig. 4. Partial denture framework with Akers
clasp.
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Fig. 5. Partial denture framework with com-
bination clasp.

clasp(Flg 5) k. & xdF o= Akers clasps}
[o>

A5 E o FAZ4A4AE lingual barg A

A & ok
A Wy T A4, T 2y A, 5A4, =AF
o F2AHL ez Adsgden gH4L &
S a5 wiA s 96} Ao A

74 gkol
740:] st F2 ]T‘:‘ disclosing wax 9} 4s]& &)

A sholA 4GRS Adataleh.

4. Loading platform®| H|&t
Loading platform& H3le] 9% & AAsiz &
S5 Ztde WY =R g5 £ Regalloy 724 (12X
18><1mm)°ﬂ N.C. wA 727 (M—25K, Mitsubishi
, Japan) & o[ &3lo] AE 7pAs} 7o)z F

“%,éé,ﬁé,gﬁﬁ%lﬁﬂ5ﬂ4¢%a%

%i414 34 ool e

}il_

gedo] waxZ 43 nAA7 T AAD indeX% Al
g % index 3} A ¢ A 5 loading platforme 2
Aol WAL A7te4 gAez B
Instron ¥4} AAHEE A2y 5ol 0.75
inch +7 ¢ Axs i, 2427} (Fig. 6).

P J}L s

5. Laser M0 2§t Xix| 2E2 2M
1) Instron Testing Machine(No. 1127, Instron
Co., U.S.A.)4o)4 5kge] Hglz F49x2



rlo &
nfo
o,
ojo
ol
o
2
>
2
o
olt
o
N,
S
olr
o
2
¥
(e
>
a%k

2) Laser %47 x (Fig. 8)

- 2 Helium neon gas lasers (05-LLR-805, Melles-
Griot Co., U.S.A.)

wave length 6328 A
power 2 mA
beam diameter 0.7 mm

- Optic outfit
positive lenses
Fig. 6. Test partial denture with loading silvered mirrors
” °  platform on the simulated model ready

for loading.

- Coordinate screens and cameras
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Fig. 7. Test partial denture being loaded on
Instron tester.
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Fig. 9. Schematic representation of laser mea-
$7e/aaf’v°3 surement system (The laser reflexion
method).
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Fig. 8. Equipment used in laser measurement.
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Fig. 11-a. The laser reflexion method.

Fig. 11-b. Angle geometry (The laser reflexion
method)
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Table 8. Order of clasp according to magnitude
of abutment tooth movement under
maximum load

ORDER of CLASP

MOVEMENT LOAD Increased movement
—
Buccal R W__ A
X Central W R A
(Mesio-Distal) Lingual R A W
Mesial R W A
Distal R W A
Buccal R A W
Y Central R A w
(Linguo-Buccal) Lingual R A W
Mesial R A W
Distal w R A
Buccal  W(+) R(—) A(-)
z Central  W(+) A(+) R(-)
(Occluso-Apical) Lingual  W(+) A(+) R(-)
Mesial  A(+) W(+) R(-)
Distal A(+) R(-) WH)
Buccal R A - W
Summation Central R A W
Vector Lingual R A w
Mesial R A W
Distal W R A
Buccal R A w
Central R(+) W(-) A(-)
Rotation Lingual R A W
Mesial ~ W(-) A(-) R(+)
“Distal  R(+) A(=) W(-)

* Horizontal bar indicates values not significantly

diftferent (t-test, p <.05).

*R: RPI clasp, A: Akers clasp,
W:Combination clasp with wrought wire

kgoll 4} 20kgAte] Mo}
AR FIAHL Bolk: olol

2) Aol F318 718 A% 10kgo) dol A o x
7b &Eslel o olabel 3o ¥515 glen RPI
claspell 4 = 25kg, Akers claspol 4] & 18kg,
combination claspefl & 22kge] #3}4] 77} ehat
ok, o] ASE 24 7P*"3P A=k 7153190

3 AdA 5 , )78 el 4
RPI clasp= e
combination clasp-
B ATk o] AL
ZHz59,

4) 3|A E£E54 & 5= RPI claspr o}
Akers clasp$} combination claspof 4] £ 3} —7}01]
GE A A 5 F77 oS S04 3 Al A= ol

20kg ¢ 30kgAtolol 4 5
A%k sk

i

j_]_ﬁ

“—

2. S5t R0l WE X|thx| 2 (Table 4, 5,6)

7t ZEA WEH(X)

AS Fotst FAE Fajel AL $Eae
& Foleh T4 HofAlof o 5 B,

L, M BEHY)

ST Aio FEFE Bgor, AN £E
g A% ol 24 £84] (10kg, 20kg) o} H& Hel
A (30kg) ol A Tz o}

Ct, WEMX|IZC HHEH(Z)

Az BalAol 2o $F2E ok Ao} wgkt

gl. & RISV)

ST FaAle H4o $EHS Bglon,
kg, 20kgoll A& A2 o 24 B3l 30kgoM =
& FaAlel A F5& e

at, 3|8 28(R)

thobdt S ngod, dAZ FAR 3 24
Falalol A vehda A& RaiAo] A vepyt



D=
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A=
SV
R=

Distal
Buccal
Apical
Occlusal
= Summation Vector
Rotation

Sv

RPI AKERS

Fig. 12. Abutment tooth movement for each clasp

D=

A=

Distal 0= Occlusal
Lingual SV= Summation Vector
Apical R= Rotation

P 1 AKERS

Fig. 13. Abutment tooth movement for each clasp
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0 D= Distal 0= Occlusal
- = Lingual SV= Summation Vector -
0.8 A= Apical R= Rotation | 80

— R —

RPI AKERS COMB .

Fig. 14. Abutment tooth movement for each clasp under 30Kg lingual loading.

- D= Distal —

0.8_ B= Buccal Sv | 80
N A= Apical -
0.6 0= Occlusal | 60

SV= Summation Vector

] R= Rotation B
04_] R r_oo

. SV -
0.2_| .20

mm o - — o min

-0.2_J§ =20

_ |
~0.4_] r_-_40
-~-06._] -60

._1 —
‘0.81 B Fﬂo

R PI AKERS coMBI.

Fig. 15. Abutment tooth movement for each clasp under 30Kg mesial loading.
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- D= Distal 0= Occlusal B
04_] L= Lingual SV= Summation Vector 40
- A= Apical R= Rotation [
0.2_] —20
] L SVE L SV ?

mm o — - 0 min
- .
-0.2.] =20
_ R R i
- 04.] -40
. RPI AKERS COMBI, L
Fig. 16. Abutment tooth movement for each clasp under 10Kg distal loading.
.  9lon, Akers clasp, combinaiton claspe] 4.2
+3530 AR
3. Z|of F5H30kg)0IM F22X|ZEe] K| X| £

= d]m(Table 7, 8 % Fig. 12—16)
7t A WEHX)

ZolH 2 Aold BE B3 YA oA RPI claspr}
;:C}.

73 AL —3—%%}% H 9o, Akers clasps} 7}
Z 5% 19d

L, &M wEHY)

A §-3he A+ A 93tk RPI claspol A 713
4 & &%g-g combination claspoll ¥ 714 2 &5
< eigleh

Ch WEHX|ZE WakZ)

$55o AdixE RPI clasprl 713 #oy,
Akers clasp9} combination clasp$-¢t+ 2z X

ok BEe Eo AN

gt & 2

SE(SV)

2
2~
ob

23 YA E RPIF 49 5% 1

A 5T 75

AR Aol AL A e SAL a
AdezA AgAe A%E FAANHE nHo
2 3497 ANzA Y Aol HaxE $HL
2A%D TooAe AAE HHNA Ay 2
AR ol A A SEFLE BAE 177} 29
AYE A4HL ot ol A7A Be wade i
o el Yk 2 FolAE ofd FABHs A
A ol Fol L AL FE7b AL A7 A
dAo] AEHE FALLRE FE Y Gy

o] =ofgrt.

1955 De Van®®o] claspA Al tfslef o] 24 o
2 #4% AL FAEZ Frechette®”, Kaires™
Weinberg®® 5-o] £2]4 ZAAAE o|&3}o] A0
AE LA

2% Clayton$*92 strain gaugeZ A2 o] &3}



o] ZZ bar clasp®} 7}54 clasps H] o F-&l o
v} CecconiE®672 dial gauge® 3 o ol A
clasp arm#txl] ¥ ob+ A A A clasp assembly4
AA Az Fool Fog JFE oy =4
3ot

Electric transducerd] o] &o] =9 3 C
hristidou$®-2 Ag 2y o oA HolA A &
=9 ulm AAsig o, 1 & epoxy resin L3 o
H2H AR o] 9HE sl $HE BerA B4
&} ubd o} Kratochvil 5%, Thompsons¥o) 2] &)
A8 5 A

= Craig5®e Z49x $HEA 4w
S o] &3t x 2ol YoungE*9o
holography & ol &&& A2 & A3
c}.

LaserZ2 47| & 2o} 85 % olg} Aol
+5% A ed A2E 5AE Fodsn Yo
1960 o] Maimann®®ol] ¢} 8] £/ 5 lasere] A A
2 2uld 3l Townes™ol ¢ 3} gas lasere] 7wtz A
o Aol A4 A3t g AdoA HHE FA
3= Aol rxalAcrt. Moiré technique, ho-
lography = laser reflexion method®] 4|7}#] las ¢
Aol Aot Hopel F&E + Yed 2T
laser reflexion method®$270 ulst AT 7|
o] folste] goz d4AGo] off Febsd

2 Agel A AlA FLoH e claspA Abo]of
2ot Aol W& AgA 5 HEFE T Ao F X

r
O,

olx ghsieh. ohet mgmAEH WA RPI
claspr} =gt wako 2 £-53F utwd Akers clasp

S
i
&g 3

e

9} combination claspel| A& of & 3}
2= Jelich(Table 1, 2, 3). o€ 94 #l&E
5 FtAm 24d FAFE F+ claspel A &30
L pump—handle & 3"?0)| 7|13 708 A E .
CecconiE®9] AFolA& clasp Fels Al
Aehal $5¢ B2 A claspAA el HE
Az % wgkol & o)z} gl Bz
Browning S5+59¢] of Foj| 41+ RPI claspst 7F5Al
claspatolo] &% wake] Atelst glon] mEs} A
25k ggke 58S Bgivky w3 g v e 2

U 259 k2 39| combination claspe]
A% mg R £ wAs ¥ AT 2
zhot dA st

AA oz AA Y A o] T 4T LAA
4 sAste QA #4E FHAAS E AY
ol A ZUA S Aot FEE 4 wLAAY &
E Hak AAeA A Bgez 4 gl (Table
1 2, 3). ° e eldslA wskd Her,
o 49 2 o] 4 RPI claspy} backaction clasp#to]
A AaEE B A FA FA AdAE 2
Aoz ele g LAAATE oL C

ecconi'?™, Kratochvil™®, Krol™?e] A4 2 AgA
AFollA B w k. ofo] dks]A Nally',
Taylor’V & f2xt Z49A st A diaiz} 44l

2% o 5aHE AL DAY o F AEE YA
Heaed A $4Y claspeld T5Fe] 4 2
o] ZAo] HAEE JHA AA A 7}7‘L He 5
< ®olgty Bagrt. ole thh $E5FY Aol
Aot & AT Azt °e'XIEPM4

A2 $Euksk(X, Y, Z) o2 Ho} RPI claspol

combination claspell & @A whgke] $5o] 7%
2A 2AsgicH(Table 1, 2, 3). Glickmann™oj
o3y Hohe gt A3 uhake] ool A
Aol 27 difoll ATt vt $5L dAA
07 Z EAE FustA ¢teut Akers claspst
combination clasp7-$-ofl = 43 Hol o3 =7}
A Aol BFEE w|AALR Bt

Az EE 278 319 Fobol vt ARe
u] o] 27}&2 RPI clasp°ﬂ % 7hA Zpot w3 of

Zoee dlwd A A7 4D 4 ez u
Aeh. 2@l FAH 2 —Ma& Az e A9l

A 10kg3 20kgate] ¥k 20kg ¥ 30kgatel o]
Z7tEol YA YEin. olAeE Ro} 27|
2FFEcH Hoff nFHol kst AFEF A A el
7P3H7<]—‘= 8] AA o 28 AHE
olvba A3 4 gich(Table 1, 2, 3).

Cecconi579& o4 4ol FalA & 33} 27)9
Aol wpet o A4 5l Ao FE ko] FobAl
ot w33 ow Browning 5%, Clayton %%,
Hofmann™®, Matsumotos"9] 9 TolAE 319

Aol web ATl Fge] ghvtm B u3}Y
o E AdeldE 94 $9F hied 2T F2

3L A~
uELzﬂ-_l_

¥

A7 274 eolA Feksto] b e g L
o Fgovl, FU LaAel AR £50l AR



41 9% % 4% Faold didoz 2 $58
2 gieh(Table 4, 5, 6). o} A% Bz F494
3 ATA A oAb 249 Aol g @

=
ot
o
o %
Jo,
N
{o g
2
)JE,
e,
o
ol
N
o
O
oot
o,
o
,
f P
A,
o
=
30
£

Christidoug&
28 P45 AdA 57}
3Hd ot

2 AT 235 EdE 29 Ao Hobd &
A9 Avel AFSES ol A A2AFAE
GeA weddol ok 9T 2ART. wa
Y45 PatelA 2 A0 5ol obrlgez T4
FAE RE AZA A4 9o AL

A9 <
EIEL_Q io:lzmonq A 2 Fol s e

ol M, 4
o L

T
-

e 9Ee AZGdt. E AHelA +

% oz 535 sla SRS 3
o $54te %om Het 23]
- L

fo

R R
fu

Yo b 4o 1

*-‘_f A Fatol A A Aol AT FubohHE
L Hote] HA 5 YJoE JA +5F oHE 4
ek, A FE & clasprt 7158 3ol A ARAE
28 A FAolw ¢4 A == RPI claspoy
A YA g Aol LA claspf-z| o 2
A A2EE FA o2 undercut 3152 &3 o)u] ¢
A Fxust ¢4 ZAE e vectord ERY
. 2 Aol M e 3A ¢%5L RPI clasp
A= F2 ZA 8rEe vy o Akers clasps}
combination claspoll A+ F2 QAL Fslo] 1l
B AN FLYgAAM BE JAS e 744t
713 2 AHEE Bci(Table 4, 5, 6).

ol P T nAH Eu Hof F3}E
e dx Ao A A AWK FF5 gy
i7]°ﬂH 2% RPI clasp?l 713 $ed Ad& B

(Table 7, 8). @&l A2k wiape] S5} 3
z1 SEof 4 RPI claspel o3 ¢Eeke] Ao 7}

L=
o -
o 1 a .
Teld FELFE P-°l 2E X“H"*
T ] -of

¥2
s
e,
0
_{

=
=
o
.l
_?_
m]o

7} eetd A= Akers clasprt 7F4 =AH
combination clasp, RPI clasp?] 44
ClaspAd Al oll Fhslof BE A7} o] Foix o1} 7}
A A4E =3 o] sofgiet. Tebrocks2
RPI clasp, Akers clasp % combination clasp& 4
AR F2AAF ool A7 BAE A T4
o7 Aol o8 AdA £2E 275 Aa clasp
AA Atolell & Abolzl @it B aget

oo ul&l Applegate®®, Kotowicz5*, Mc-
Cracken®™& f2tt F4xo]M 7134 claspd
o] 23} combination clasp’} 2 ©g 713 $x
FEE AR ofn Yoz BA4L Y
o Aotstel gEuuol A 44 4 goid A
Al AR E gHE b} AAHE g
de AdAgy AAdc, a2} FennerS2L o
FAol tal 95% A7) ov Clayton530L
A clasp7} L& Ao)9 F= bar claspr.t} gl
of A AdAel o & $94¢ HAAGT
#rt. Bate®¥ = 7hgAS AL AL AES
o] g3lojof FHA aE d& 4 Udn
o 9l
Kratochvil™®, Krol’2 RPI claspe] A4S 7z
st} I-bare et Qo] FHHo] LT
FadAe Jgud 2949 FA AefR A o
e AA el $HE g
TA HAEE YA HAECA Rl AAAE £
ol 3L WAtz FAYcl, Thompson®
= old FA4L AR eE AT AAE Lasiged
McCartney“’, Taylorz", o:.!\m, _9‘1_52)’ 0149)4 c‘q_:]).oﬂ
Az e AES 2L ¥ 9o olof e
Cecconi®®+ RPI clasps} o}-2 claspiAlolA] HEo}
238 o 2 AdA $5¢ ugina F4asH.

olel g Awtd FAEL shE] BAY 2A o] H

uf
r_|‘£_1u._}L_.
kol U ok o fH

-

o
nE rr-?‘-‘

ok

AAE FAF ALY afds2E Ho B
g Aolch. Cecconi® & Fa Aol F315 713
Uehte d3e 33 a1y dae5 53 AdA

o A AL st 2o = AFRNME @



g AxrEee Ao & AR 59 Aolst
Aot By 3 Christidous®® s o|2g A5
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