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Comparison of Stress of the Abutment Teeth and Denture Base in Distal
Extension Removable Partial Dentures Retained Konus Crown, Precision
Attachment and RPI Clasp with the Occlusal Load Application
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Graduate School of Health Science, Catholic University of Pusan, Korea
Dept. of Dental Laboratory Science, CatholicUniversity of Pusan*

Free-end partial dentures, which are supported by teeth surrounded by dental root membranes
and elastic mucous membrane tissues, may cause stress to the abutment teeth due to external force
imposed on the denture base, increase the mobility of the abutment teeth, and bring about a change
in the periodontal tissue.

General retainers used in partial dentures are categorized into clasp, attachment, and Konus
crown.

Stress imposed on the abutment teeth and mobility of the denture base have relations with the
lifetime of a crown and abutment teeth, and have direct relations with the chewing ability. Thus, a
need arises to make a comparative analysis of stress of the three direct retainers on the abutment
teeth and interpret the mobility of the denture base.

This study designed three kinds of removable partial dentures (one kind of attachment partial
denture, one kind of Konus crown partial denture, and one kind of clasp partial denture), and
fabricated Dentiforms of bilateral partial dentures (Kennedy Class I) with lower left 1st premolar
and lower right 1st and 2nd premolars being as the abutment teeth.

A strain gauge was installed in the mesial and distal surface of the lowerr left 1st premolar (No.
34) of the fabricated dentiform and in the lower part of the denture base, and installed were a clasp
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partial denture, an attachment partial denture, and a Konus crown partial denture. Then, the vertical
static load of 5kgf and 7.5kgf at the occlusion surface of the lower left No. 6 molar was generated
for a total of 20 frequencies of load each using a push-full gauge, and thus a change in the output of
the strain gauge was measured.

With the respective application of Konus crown, attachment and RPI clasp in the free-end partial
denture, surveyed was the distribution of stress imposed on the abutment teeth and the denture base
according to the location of occlusion force load so as to come up with the following results.

1. Konus crown and attachment partial dentures generated much stress, and more stress on the
abutment teeth than RPI clasp dentures did.

Attachment dentures tended to further intensify stress on the abutment teeth than Konus crown
dentures did.

2. Attachment dentures and Konus dentures imposed less stress on the denture base than RPI
clasp dentures did. There was no stress difference between Attachment and Konus crown dentures.

3. Dentures that were designed with the application of retainers using sturdy linkage methods
tended to be less mobile.

« Key word : RPI clasp, Attachment, Konus crown, stress distribution, denture base mobility,
and strain gauge.
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Table 1. Stress mean values of the abutment tooth retained konus crown, precision attachment and
RPI clasp respectively when loaded in 5kgf

Konus crown Attachment RPI clasp
Mesial Distal Mesial Distal Mesial Distal
|Mean| 270 |Mean| 238 |Mean| 316 |Mean| 305 |Mean| 90 |Mean| 214
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Figure 3. The stress distribution of the mesial, distal of the first premolar when loaded in 5 kgf.
Solid line show significant differences (p¢0.05; Scheffe’s multiple range test)
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Table 2. Stress mean value of the abutment tooth retained konus crown, precision attachment and
RPI clasp respectively when loaded in 7.5kgf.

Konus crown Attachment RPI clasp

Mesial Distal Mesial Distal Mesial Distal

\Mean\ 336 Mean\ 303 Mean\ 436 Mean\ 389 Mean\ 113 Mean\ 229

W esial
mDistal

Konus crown Altac hment RPI clasp

Figure 4. The stress distribution of the mesial and distal of the first premolar when loaded in 7.5kgf.
Solid line show significant differences (p(0.05; Scheffe's multiple range test)
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Table 3. Stress mean value of the denture base retained konus crown, precision attachment and
RPI clasp respectively when loaded in 5kgf and 7.5kgf.

Konus crown Attachment RPI clasp
Skgf 7.5kgf Skgf 7.5kgf Skgf 7.5kgf
\ Mean \ 171 | Mean \ 195 | Mean \ 172 | Mean \ 195 | Mean \ 203 | Mean \ 231
W 5kat
| 7.5kgl
Konus crown  Attachment RFI clasp

Figure 5. The vertical displacement of the center of denture base when loaded in 5kgf and 7.5kgf.
Solid line show significant differences (p{0.05; Scheffe’s multiple range test)
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A Y el o= AS dSshadt stet
ANETAE AHA 2 g F2Te] -2 A
JA= gAe 2 150um, AFHSZ 70um
ol'53h=t] X ZA= 0.3m H3letEE Ao
A Et 0.23m o Hdh= 3HA =ARH A
9] YAFaE 100umo 2 oSl
150umkct Hom= ]z We| ojof &
st X 2A|9] dol7t Aa HuMdeizh Ax
gt Afoll= 1 o) B HojXit), agER
rigid support= Z|oFe] HIE A2 ¥
oJYE & & Ql= AR 7R Qe B A
2ol F2i3t g2 7FeHA] =t

TS B2 F79 2§23 (attachment)
7F A5k E3F Adof AolA AT A=
= FAEAY FFo ot
Kratochvil(1981)2 37HA] £H2 F2hd
o g R Aujydd Fz2h oA !
= 7% o2 2o =9
edentulousf-Eo A= 7P Zet 3L, 19
I AR oA = 7HE ot 9
2 Uegon E£3 Au|gd Z =
AN AEHA gl ZIE Ao U
ERstet,

olFaH, AEHXHUES A AU AL
gk B2 9] TR}l 9JX|= clasp A9 -
Hop B2 & AR JF5A7l= AL
2 AFolA= Uehstth ZHRshe) I oA
E o) A9 AEA B2 dE FH)s)
= A2 W% F83% 98-S gt daug

4o §ARAE B AEHAS UL

clasp®| 7Z-¢-Hot W2 A2 9] o]F= opY|
BFE T Chou(1989; 1991)+= H118}H o,
3 252 AE HARIY YA7} 7HE &=
Ue Aol A= Ak

v ZRER2A| QXA 7HeRl= AE
g as AR 8 = SYFe 2N 7
o] HFE o] AhA|of 3= v|A|= Ao| oF
Yl 23] E= mell s A YRde
B AN ek

AR A HE F4:0]2]¢} o|FaH F49]%]
o TAsSI] Uehd d0E3 v|wgt 23 of
BAHE F4:00%]9] AL AllaF2o 2E
gl 271 7P Eol EEE U IAL 2
AR 9] Y4 QEFEol U= Al 9
25 AZ3l= extracoronalF-2He] 2
Zolt}, 1o &2 AR o] Y|t vi=
O XHE F40]%] 8] F|FYA|X]of|= ©]
FTad Ta9X9 FeEo g2 S W
3E5H Q17] wiEoltt,

z27] 7P 2= AA| 9 X 2EFH A
O Aex olFad 7497, oHAHE =
2903, clasp BA0JX] o] L0 LhErd 7
o7 qAEHASY AHIHES Ao
s TR g2 HL Solsith. A= &
HALE 7 attachment male(Orange
male, nylon) F¢7} 2 A4 AZLE =
£:9]2]9] stress release® 3|FA] H3 Ao
2 Atz

2 AFolA olFad AR Z2 o
BAHE 4200|198 o2)4te] tiet AEd
& clasp 9|9} Fe-Eoh HetF Ao 2 1
byttt o] Z3k= Kratochvil(1981), Pezzoli
(1986), Igarashi(1999) 2] A+ A}
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AFSFATE AL HR119] QX E THA] 2o
3 she Rl=7F AR Aol AR 7hedl & 7t

2ol 7|5 LA B Y2 Fgo] Y=
Aol YSE U & Aoltt,
I[garashis(1999)9] d-toll &JsHH, ol5=
202 9] QYA FALsHES z
O] Fe-Heh Wtk O Ay olFada A
Ask= Aol A ridged EE3M=d §&:
T Ao Yegon olFad 939
=2 AEEE Y35o] HAth Pezzoli(1986)
= Konus crown® X7} 7]g} o2 9259
7AeEt M ETt £11 sEs HS 45t
FHE Agste Aoz UEt

E3 Al 5 AR olFaH AHA| 9
RBETFSAL 8T%, A& 10| 2 Fof o]
Fad AR Y BETFSAL 80%8 AL
2 Wentz5(1998) H 113} T,
Feingold(1988)7} X 113t vlo] W= A
3 WA Bt i Babol JeHt
x4t o] Fo] A3t

Saito(1998)+= clasp”} FAI8k= &|x|¢} o]
Faol FAsE YR|9] #2lo]Fo tial
ZARSEl e, 1 Axt X z|of gt FA
2o Q49| AF Jrrt S7HEE 9]
Aol o] 58 ZolErt= AL WAL 1
1 o]F 2 42 RPD Ao lojA
Fulecrum line®| 93 Woith £ A9
A= Saito(1998) AT+ALLl FAFSHATE
B3 QA o]FE E017] oA A=A
o}x] QFA7]5(cross arch stabilization)Zt
A3 AZHA Y FAFAE ARESt= A
O] jj!_]—]*]o](ﬂr;]-

u2hA 3714 B9 Z217] o E fAIRAIE

Fl

g5t YR B AA| o= A=
stress7t A|hA| FHof AHH o= A=
7} sk Fol sl vlw EA5 &2 A3 o]
o T29%|, AYAHE F49%], RPI
54912 37}A] FollA] RPL 540 2|7} 7}
A Ao 2 Vet

weha] X )R] 9 2ol x4 o] oFet ¢
RPI clasp?] Zgo] £& o2 AlgHt}
SHE, A7 ARAE 7R BS A" =
29AE faiA e olsaH F49A|Q of
BIAHE 4002|9] ARgo] dgHT &
Ao\,

Rehm5(1962)°] A|AIgk AF= et H|WA] S5
5] A JY o|HE & 4= Q7] Wizolth

HH, A7 EESHA] B A+ stress
release’} E& clasp® &-89| resilient
type?] SJHIZAHEA R § U o=
AtsE

4 2 B

e F292 oA o]FaFH(Konus
crown), Attachment, RPI clasp Z-8A] 1
o Bt ol weh X Thz|ef Qx| 4do]
gt 2EY A BEE A o 22 2
s Aok

1. Konus crown, Attachment A2} =4
9)2|= RPI clasp =49 X] 9] 7@K} At}
Ao AEH A7) A5

Attachment =+429]2]9] 7J-2-ofi= Konus
crown SRR HTE A hR|of| o B2 AE
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A&7 ASEH AT

2. Attachment =24:2]2|9} Konus crown
=229 Y|4t THe A= 2EH A
RPI clasp =4:2]X| 9] 7R} A i},

Attachment =229]2]¢} Konus crown =
2:9)2) 9] AEFA Zholli= o) 7} gl

3. A QA2 Y FAHAE A-8-5}
A E YARIE wof] &J%] 4He] o]F-2 2o
A= 7ol AUk

EHInEE

AAHN. Occlusal reste] Ax[of 2t X|CHX|2t
ASIZRZI0f| 7FHX|[= Stresse| £Imof 2t
St A7 CHSEX|HEASHS| K|, 121), 1974,

=
=
20I&. Konus 222| 0|21} . AEQIEL

M, 2003.
=de 59 RE|T =A9X[Q A Heto

i
oQ
2
i
10 -
>
N
Ral
=)
Rall
Ho

O[HEH. Clasp2
S0l D|X|l= Il 2tst Ae™ A, o

StX|eIAFRIX], 141), 1976.
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