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Designing and evaluation of validity and reliability of a new device for measurement of axial wall
tapering of prepared teeth for fixed crown prosthesis
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Background and Aims: The purpose of this study was to design a new device assisting dental students to
measure the tapering of the prepared teeth for fixed crown prosthesis in which the desired tapering for better
clinical prognosis could be obtained.

Materials and Methods: The designed device in this study had two arms that were placed on two opposite walls
of the prepared teeth. To evaluate the validity and reliability of this device, 3 dies with different degrees (13, 29
and 45°) were used and 20 teeth were prepared by dental students with undefined tapering degrees. The
measurements of tapering were performed by six last year-dental students in two different time periods.
Comparison of errors in measurements on standard dies between observers and between time intervals were
analyzed by (Wilcoxon) Paired t-test with a significance level of a=0.05.

Results: For the three dies used in this study, we compared the differences for each measurement taken by
observers with the standard taper of the dies. Maximum difference of measurements with true standard die
tapering was 1 degree. A number of 6 measurements were under the true standard tapers and 2 measurements
were above it. Interclass Correlation Coefficients (ICC) of the first and second measurements on prepared teeth
were 97.4 and 97.5, respectively. There were no significant differences between different observers or two
measurements of the same observer in different time intervals (P>0.05).

Conclusion: The results indicated that this device can be valid and reliable for measuring the angle of
convergence of the prepared teeth and can be used as an educational device in dental schools as a replacement for
previous tapering measurement methods.

Key Words: Convergence; Preparation; Measurement; Reliability and Validity
ournal of Dental Medicine-Tehran University of Medical Sciences 2012;25(2):109-116

R
5 oo 35,8 0311 il il alye 3 1y (L3 gotans ol e A5l b 055 (S8 gl ay o shabsg & S & o5l (D g dino

Wi 5 4 £p908 Sigel Bl el (S350 (sl 810 0 0olitl g ] L
9 O 43l S (5> 00,55 (il sk 59y g2 elaS B (a3l 99 (0 L o8 el ()3l cadllnn () 13 0sd (b dlsg Loyt 99

S0 esisy (Sigel 095 = olid (Kb pole ol (Sjiliis eaSash = ail 53l ) am Jlod )18 el Gl IS Jggmee g t
m.mohajerfar@yah00.com ;g Ul lis 88497427 : -\als

109



https://jdm.tums.ac.ir/article-1-36-fa.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

ohKer 5 Mo ses 285 v ol U1 Zolaw )& dyol; (S 0jl0l gly (gldbws (bl g (loy 2Uj)l g ik

& 356 3 51 dlsy (Reliability) sl sy (sl ol ehas 53 ol jue 033 L5 53k 95 0l oo gl wolos (£psS o0l spmlio B |y Ty ebans
lndiges 5l pbS o ¢ Ssjlin BT Jlo plbgoeiils 1 )5 s .05 edlimwl 03)68 35 16 dae 20 fpioen g 45345 29 13 © &5 (cblg; L > luslen!
Cas o s bSomlio o 3 ikl slacels J Soilul el i duglio s S (5pSeill cols 24 iloj dlols b loj cugs 9 0 |,
(0=0/05) 15 45,5 ,1a3,> 0/05 ¢ Lol (¢ yl5 sino do A5 oz (WilcOXON) Paired test g0l b b s s ;10]

Eblss 51 e (6 ,lo o g ,So3lasl 3 a6 3lass 130y dory> Sy oyl (sbls; 5] Uoe Sl o) Slis onds ol dliusg 51 o3lizol | | UdAEBY
D5 e Gilihe clbSowlis s Soiul MBI sk ol 1 ool bl ) ide lEe oSelul 2 5 5jlulil
sl pSoslnl O] ol cawd 4 9T/5 4 IT/A s 4y 03,05 il 5 sladiges (59, pgd 9 Jgl slacugs Interclass Correlation Coefficient (ICC)
(P>0/05) 3455 Jlo sime (gylel yhas 3 loj cugi 93 55 Sodnlie

D9 ) gli (63503l 5 cesd8 (gl gy (1Sl Wlgi e g Cawl Jlayed  cwolio 25y g (LU I dlwg 4SO LS Baiod gl Zts)a;@.ﬁ

ol adllae Sy 3 (6-8) wylw 1y Cgllas oyl sl 5 Laxseis
Ol angly (Kbl bgmeish I as ) 18 sgas > a8 as ool
43,3 20 a0 4 adlllae 390 33l 0o )3 3 g a3 10 e w0 1,
ly Olmtsh Shjgel pog) lialiie () (9) 4500 e59 ol
2 gl S e Kl it |y )l ly e o (eSS
b adloe o)l 4l spSollul Gln (baghsy iejls dises !
o ey ) agly S0l sl (e laghyy 6
(10-13) e

P95 Seagn sl ol (59, g diged by, cnl Jl (S
Sybie 40 Juemd peas ol 510X QiS5 b g 0,8 e )8
Ol 2gdioe 033D (S iamelS hIb S Dygo 4 oM s pga
aby opl bote )3 s Rad 0 b Sl dly bz o LB
wgly WS (o ) JUST slao)lnd pr ploe (boghd (6 5gnels
S €8 L gliley 3 39290 (5Soilul 3l lawgs bgkas (]
oSl 3 ood alie by, » (10) dgie o Jlicl oF,
(11) 5400 0oLl dges (¢ yigaals’

bl 69y 2 omgd (Jlimd rngd b )3 S ) 5
Lol 5 dlols > Labigas 5l uses 5 458,85 a5 LG oS
S sigy atle e Sedie (@bymSe sy MolS
alio 39y (10) 29 0 plovl 8551 asliy bawseo 45 (5 S0l
g 008 ol | ekl cuns @ Jlowd psal lpe 50
(VoVY) ol plosl wd &y 0 1y (6 S0l

o Blads doriuo g9y diged yb ‘(\“W) S 58 gy O

110

bl 5 sy foySoll £ 3l il [ ajle wulS
91/02/01 : Cls 415 92/01/30 ks 2wl 90/08/14 : Jgog

.

Ao
o 55 S hid (135 (03Kl b wae 5 slaghs) 5l (Se
Jgal 38> coley il Glod 2 (Sie ol oy I eolia]
&by cuenl I 159y cale @l 5 (SelS meno
Coddge & (Sl el 5l S0l Sy
O agl b Jse agduygie; g8 ol cole
2 > blis o)lesd 93 slael .cusl (Angle of convergence)
ali lais 4 & e o LSS 1y glagly coyed il s
OB ppme slae)lps axm (1) dede enel o)l
o8l bl ply )3 ASg) Cueglie il Figilge 0355 M5
Ol silse S slaoylgns slom) &8 bl 5l andl (2) wb
sleojles > Sos8 (Undercut) slacls sl syl el Son
3 e JolS slagyglyS (gilwoslel 3 puaise )l S g (90
e i e Sllan 3 (3) 33l ol LSS
4:91) A.,«.LCI s/o9).> Fp A.MS Pl ] 04D wy u)LQ; 4:91) dl))
b al5 g avyd 4-14 aygl; o Jlos) O)l&5 aglj olgic 4 4 ,> 4-6
sasys (Acceptable) Jgb LB oyls agly loie 4 asyy 22
ol oo Sl 3 o 35 g o] )& aely Sy
ouly b bl awsly 1) O )las ayel pess oUlg wb IS5 50l
Cudbge 85 cunlial (315 sli) oyl bl 5 s 4 5l i
ol Gilie cllllas S gySols il e s 4 |y LSS

Ul W ol 5 (Sapilus glemdil o aad e


https://jdm.tums.ac.ir/article-1-36-fa.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

(1391 ;jliasls 2 oylos 25 o,9)

g Sloy ilig Gless g (Sisp pole olKiily (S 55155 dloe

Cowl 0 (6,38 0,les 180 b 0 I amin ol 1z yde dio =1
390 el B agly lipe 5 2l W I ) s &S
&S lagl pm aS Ciy oy Wl e can 4 o] el osalie
Cawd 4 4 1S o o5 ol 511 90 dae sy i alwy
& don aslis .l Cute G)lE 4 9lj (gl)b Wges il Cute ool
290 el g 0351 e B aygly ( ABL ite el s
Al e Sl gl ssalie

il gos ot &S o sl il il joome b g3l -2
Ot 4ol @l gl g o 35y 5 08 S0 @ ol S o
95050 N5 4 oanlia 3y90 dige 358 bl 9L 92

5 CuiSy 5 0y 8 o a8l 53 1S et yo b g9 =3
xS ojlul oo il o b jome S S (S 2 <S 2 (S
Sgo0 JLT gshaw (Ko &5 098 mlaS Ll (opsb 5 )
5L olas

33t Jsb weats sl el psmme b g5il Jsb makats o)y =4
2 g8l Jai 5l 6 pSoilul 5y90 gaw 93 il ot & (Blge
(2 JS8) 395000 NS 4 il oo e S

Clied 47 5 ool 0l g5 Canly Conwr (59311 193l Jgb oudild -2 S
D) i Cawl y Cuoms (5934 Jgb = (YU) Cawl dgunryi (W335 oY

3 20y 400 SlsS 5 b og 4S5 55l alold S ¢ S
059> % ErSoINl s il s @ BB g9y g o
g en plol (o
Jole Jold g ditan paga g S8y 0rd S5 (slagsdy,
Sy b el o iy )0 a0 MU aib o (6L
25l 45l 1y L5 eln by, ISk o oyl glabwg b
e Jolye )3 1) O)i agly o b alst bgomiily o clabuwg
Sl diojls ol odlitul w5 w0l SalScp il
@ Wlgn bl don g wil sl (o3bj ause Wils ol
Coonl 5 podo 43 S| (bjgal e )3 S olizal ] 51
o3y (bigel (lsmtily 4 (5)lidg 5 (S Do & B 4l
2 Sbls oSl o los g0 4 o 5503l Jg g0
ol (llwy i dgzg pae 4 dog b.aidl sl 5506l sl
ojgel Blaal ly o Sy 3590l SThe ,0 oolitul cas

Sy o L5 (690

WX U9
lizl g 039 posicagll iz 3l adllas (ol )3 o (b dlsg
(1 JS‘.:) .A..»bL;e ) C)‘“’ Y u] ISWS L.S...u

b (5931 =2 Z 0 doxiuo = 1 telurg oaimd Sl (gljal -1 JSU
L 593 Jgb maliid ol -4 S jodie yoome b (595 =3 ol j9ee
&6 093] )90 55 930 93 (o Abold il 015 -5 Culi yeome

2970 U (5931 0SS uldlS gt =7 93U 95 oyt Aol BT il
Loy 5 0.8 palid gz -8 S yin

111


https://jdm.tums.ac.ir/article-1-36-fa.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

OI)M9LJM?A:A>)I§.>

v slaplis JujS1 zolaw )8 4l 5ol el labowy bl 5 29y b3l s A

St (Silge 2 g1 clales -

2 51 (elalas 1l o oS poxto ysomo by (535l slazel 5 3 Lt -
S (o gad

ghd |y gilse b 9> b ST 5h) andd 4wy L -
ol s (oo ob L odel D939 4 odls (bly; S e
O li golue A sl g Mt (olue @2 LT 9 A (cLly;

ol o 03 LS s

/
/£ |

g 5 S 0311 (5590 LS -3 S

odd )b aluws Reliability oyl5e )y

CNC il L o« ojlulial b b 4w
odusly calise glacsyl& > (Computer Numerical Control)
ozl oylslial glagly pl Bad (6)188 0 lous g drd Ndgy ol
9 0392 (53lse BASE Cod )3 & 39y e oo 1T Jobo 4y g pssiesl]
ot Wl el g amib b e dee T g i) o e 12
< g (U Liso blys g laly @olis g e due O U
2 ety 13 IS G)lis agly g 433 6/5 o)l po o S 0yles
29 JS i apgly 5 a2y 1415 o)ls> o o g 0)led b
O Aty 5 42y 2205 0)ld yo i cduw oyled b )3 g 420
(453 3302, 5 5

S5l glaoaSisly o eolatwl 3js0 DD diged Cannnss
5 25 ogzalasl 210 4 5 0l sae 4 Jgoyy 320 6 s 22 6)
ol&uisly (S5l 0aSisly b gzeiily 1 480 din lawgy Ladaly sl

112

a5 (63,l90 13 lpg Cygo y 93l 93 o Alold wulats onl; =5
Foie 9 95 S5 el cand 25 jlainyge aigad )l 4yl;
slponly @l Blse > )l 3525 gl g mda G2k
2945 oo 0dlitul oaaliie 5y90 diges Zalaw b lagil 0,5 yoles

Lol o) @ ol 19k 99 om Aol oniSolal gy -6
il et o)l 99 o abold ol B2 g )l 18 b ysee

e g T I N
Sy b ik Ol cele sl caa W
Dgad malal olgds cps 0 1) dS s

9y Slgj waats sl lagn ol iboylj oaiiS wulats (slagey -8
gy NS byl
4Lw9 )I oo lé! &9)

b 0305 ol )5 Gged g (ol b Oyl agl; (g pSoslal ol
9 oS wlal (Slagey 25 8 S8 e g il e S5
b dgui o 08l > clojluil 4y el glady ae GOMS s 3 o5l
$93L 92 O odnlidio 2)90 dige IS ES > Algy () 4 3L 9
93 9 &5 (Sloj b Ngd o S35 ob 4 Lagily 93,5 o )13 dlousg
CS gl |y dhowg S Iy eled lainyge diges aw 9 L
S Col CuiS y g by S > (glyly add ST g3l AT pakd o
Iy dewg & Jbo 5 dls g ol 5l om0l ules diges pdaw 9o ]
& puld > o ghsb ) (K0 (g3l culdtily 4S5 05wy > b
Sy s oles il o bl Cuows jd oS diged [} daw p
93k 59y &S U widbie (wlos 398 gshaw p g5k 9> &S
Tode dio sy |y Oyld aygly ojlil )y JIE S jeoe L
2 o oyl

by o)l aygl; 550l 00 (e 3 UK 4 g Ly
P VEIV I P RN UV AW

Jog Symie jeme b 593l sme 4 |y i py abis 1 s -
S e

sl 030l 3939 4 ol yeme b (g93b dlazel 12 L3 -

Wad o i 1y s C)lds ayely o3kl T -

ol ) iy dall b Syxie jome b sgil gl A -

.JJZ’.)L;a


https://jdm.tums.ac.ir/article-1-36-fa.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

(1391 ;jliasls 2 oylos 25 o,9)

g leyd ¢ ilige loss g (Ssp pole olKisly (Sb55l0s aloe

P Gbme @i &S s ol (Intraobserver Reliability)
b Sosnlio aen slp P) 5)l6 d9vg Sy () p (S0l
(005 31 55,5,

9 Jyl Cugi Gois S ojlal dmlin > Sosalie 2 ICC -1 Jguo
(Intraobserver) oq2
ICC ,Soaalin 2 ;3 993 g Jol Cugs

W Soanline ICC
99/5
98/7
99/5
99/3
99/2
99/5

o O B W N

4 gl 3kl (sblgs b ond plos] las pSojluil Jlgsen

Sylibiwl (sblgs 3l b ySosalie (gpuSejlil M) dnslore alusg
kil gLy 5l s puSojlol OMus] pSlas A gl
Gblo; 51 eS (gylade g pSojlul jl dae jid g apy S
ol i 1y oylslinl (gbley 5l i (g)lde dae 9> g 3kl

5 Js)

0 5 10 15 20

& 13Die m29Die 45Die

L gld 3,1l sblgs 5 W g S0 jlusl GWAT -5 JSUS

S 25 4ol g S

Caodl Sy il e lpe ple aile )lar aygly uess 3 )lgo

Olgzedily b Sy cpyed g S5 L Ble g 29800 U

A (61870 )l g 0 03l il s (S pele

65
1y ns

[

U

R o

7 7 7

axllae 43 odliw! 3590 3 lailin! gl gld -4 JSUS

)bl LT (sl b,

b calises (gla Soanlio oy ol plos] sla g puSojlul Slasean
4wl 4 (Intraclass Correlation-Coefficient) ICC aul>s
Oemed A awyy agld 5kl gblg; il b g S ojlail OV
39 ok g ol sk sbnSoilsl bl Slsen (wyp lp
33,8 dul>e ICC

s Two-Way Random Jie L SPSS 4asly abuwy 4 ICC
wlbs e dwlie (a5 awslxe Confidence Interval=95%
Cug o 9 bSeaalie o dlulinl slah 5l g nSe;ll
J> . odoxie Wilcoxon Paired test gel b lacs pSojll

(0=0/05) x5 a8 8 JLai > 0/05 (gLl (gl sxo

Ll

P @ 03)h Py sadigel (59) P93 9 ol slacey ICC
Pl}ol dllbd)...fo)l.bl u.)lw W) ol Cad 4 97/5 9 97/4
(Interobserver Reliability) caliso (sla,Sosnlie (o ol
2 pSoilul iz dlBl (gl dme MBS &S Sy L
» g P=0/85 Jsl (o,Sojlul ,3) )i semg Swmd o,
(P=0/84 295 )b (¢ S0l

Cuwd & gbodl e Bl cuys owp ores

xSl oy 9> (1 Jgde) 0 K bawg ol

113


https://jdm.tums.ac.ir/article-1-36-fa.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

OI)M9LJM?A:A>)I§.>

v slapls JujS golaw )8 als 503l sl by 2Ll 9 gy 2L 9 S

ikl aoly 3l lagpSojlil M| &S D JSs & 4595 L
GBS 4] 399 by o Lis |y 4345 529 13 clagehs
6 55 s o1 laely (5 (635050l 50 ln Sosnlin cp (g sz
51 a8 1y b Gyli agly Wy Sosalie (%33) )90 18 51 5,90
O3S 2kl 4l 51 i (H11) 2)90 93 )5 9 T 3,5kl gl
Codl odd el &S Lolge 5l S a0 a4 sl S
QST )58 1y gy o jlubiwl agly 5l eSSt (glayely o Sosalie
ool &S il ey pdaw s dluws slagil JolST ad wleo pase
lagjl (ably pie by baSosalie S <85 pas jl Wl 0 395
Al ol S0 gl e b wles (sl

P Jy Spb eles g b Jloomin Cuond p bagil B4
g okd petu il 95 O dpgly ) Alols T L JlglS] cond
Jo lpaims e ol o] Bly i Sy (ol oyl agl;
Sin 5 gy Johs &1y ot (sl 5l oY S )
w9 el (0> gaw b gl aw plos (puled I alwg 28
9 oles 0 b ySeanlin cdy ials cel gl S5 o)l
ORIl cely dlgi e gl (3, SosS 25d 00 sb a2
) yials ) euis sllad g oid (b pdaw 4 Caws lagil llas

4y 6 62 clas b sl (17) Silness 5 Ohm adlkas s
2 s ol (8) o, Ken o Nordlander aslae y 505 (5 S0 ;!
4y S s ol (13) Goldfogel 5 Noonan adlhs ;> g 4
B &S 2 anyn S Sl 6805l gllad adllas pl > g
Al o ol S5 Slllas b dusldo

LT a8 590 ol Moo (o adlllae ol p3 wb a8 Slial 5l (S
2o SeS b Son blss opSoilul LUly by (]
plul a3 45 529 A3 clacly (g9, s pSojlul yols adlas
Of Sybme OB gl I el ma 3jsen g A
b opl @ deg Lol o clise sla Sosalin slags ySojlul
BB cds b)) 4y 45 5 13 ()l sblgy Sl oAby (]
2555 ojlul Jaud

8 55 2o 1y adla b5 39 (Ko o Lo 51 500 (Ko
b cpl by JBls 4 gl g (6yS05lul plpb byl s aas

Sl Sl ST b slagmiih e )l b Soanlie don

114

oo b lings s 4 oad el slaglus oyl 4l wb
wgly e 3y9003 |y p3Y (slabigel WU 5 aeaSisly 5 aiS
b a0 S8 bgomiily 4 gy cpl dady besiil 4 o)l
Pl oSlee amyy gty $ ) o)E alj oyl
b e SllS

sdr Opo & ) Q) agly (1035 Ul L ol
& agly g ol a5l e QA 5 aoeyy o ALl ash
Dgd (o pSely djlul o sled 4 1) (Sl cudtae &S usliols
dl).g O]JJ.) L;)'Lwo.)LaT ‘_Jl;).ﬂ o)I%.} 04U duogd u9ﬂa.a u)LQ;
610 5 (15) <> 6 {14) 22,35 b 3 51 (Susu, (slacuia g,
al yiio (16) an)> 14

D9y 9 S Ay LLL yn ln pols G
a9l &5 o35 cpy b edlazwl Intraobserver 4 Interobserver
35 0 Lwy 03,05 il oKy o g 5l pbS o ol
Iy beaiges 5l plaS,m ,a5 6 ol g (Interobserver) wsas (¢ pSojll
S5 o ySesalin 5l G o (Intraobserver) s S o5lul )L 40
b dges (650l celo 24 Sloy alolb b jb 9 1) ladiges |
)l agly 5l bySesalis 4 pl 9 Jloj aold pl 4 asg
el Gjao ) bdiges (£5:50jl0] Cugr g il eMbl adiges
36 b epSoiul ) bySosalie aSyl Jlas! ws sl
sls iall) e oS e awsb o oawsb bbl
Joadle ol bySommlie 3l s ,» (Intraobserver
sl 5 wzilys oMbl gn b ySoanlie wlu slas,Sojl!
55,56 b Sosalie plo gl g5, b Soanlin j S mls 4!
b U7 (Interobserver (las alS) sy yio 4 Loyss aily
on Gobgxe Ml & ob Gl g pSejlul Gl ol
O Oncred 9 Sy g g (g calise ol sla g S0 jlu]
D9 sed 03 pgd 9 Jgl Cug )3 3,8 o slacs ySo Il

&l Ol Bl pSelul wae il oLyl cee
B 4l b slash 5l aly) ©pSojlul sl cudl cucal Bls
Gblej b b Sosalin slagySojlul M) g wib edlatul jasciv

ol sy Lo 3kl o)las


https://jdm.tums.ac.ir/article-1-36-fa.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

(1391 liasls 2 o)less 25 0)93)

s leyd (ilige loss g (Sisjs pole olisly (Sisjsls aloe

@ oils dlwy & ) wxd ol 4 bSealie ol
dsg > oyl s &S Mo sl o o ke SN
)5,k w8 sl

D9 a3l 5 SsoS 03lul )3 dlowg =1

23k 4 1y 290 digad & Bl (ewd gl sy =2
Db 45 el

by wllas gl a5 Wod disles (ysb dlawsy (slagsls =3
Ngd plas ol g aiilgny ol 5 LBl e o

oS 395 adle Jioud Cygo 4 b g 558 zyde dxio =4
D9 oo Ay jl oolitul cdgguw el

255 S @ ol lagil 45 393 4l ()b aliuss =5
oS 23l gl i g > a5 & L g B pslos ges law
Dgd oo Sl slas ol Hlade Bls el

Sy Sl g 55 )0 QB agli ol Cuenl @ argi L
O S pie g lemdih 4 ol gl ped g cab Fgn
S 5 oBigel e 1> Ay cul J) 2930 dpos sl
D94 odlitul

(13,98 9 ;S

wolo g 2l plye cov Jlhis b Jols i o)l
sleglos JuisT gskaw o)l agli gySojlul gl (slabuy
pole oKty Cgaan (ol p (Sie b lafign ) 03,6585
a4 1389 Jlo p ol Sl ol cld 5 Sop
b 90-01-69-11247

1- Rosentiel E. The taper of inlay and crown preparations. A
contribution to dental terminology. Br Dent J.
1975;139(11):436-8.

2- Gilboe DB, Teteruck WR. Fundamentals of extracoronal
tooth preparation. Part |. Retention and resistance form. J
Prosthet Dent. 2005;94(2):105-7.

3- Rosentiel SF, Land MF, Fujimoto J. Contemporary fixed
Prosthodontics. 4™ed. Missouri: Mosby Elsevier;2006.

4- Howe LC, Kantorowicz GF. Inlays, crowns and bridges: a
clinical handbook. 5™ ed. Oxford: Butterworth—Heinmann;
1993. P:104-8.

5- Shillingburg HT. Fundamentals of fixed prosthodontics. 3"

5 e o Ly ()8 ap a5l b Sodnlie den 03
acn s ol gl 4 Sl e iigel s wp camib
pbol pasuie sl g e S jo ) oSl s Seanlin
R

1 5 2l S 02 b dlwy wllls s & <25
sbagdyy bl iRl plyie 4 Slge g 29 Jo5 6
g P Gl a4 bl S OB agli spSejlu]
Sl Slaass Sl 5 oSl (o s (g5d0 50,
Dgais odlitl

oLl 3l day oS sl SYIE! gl)b o (S)b 05U by
;é).\o);. l) Le‘j 9 00y (2 YIS O.’.I L ooyl Ol){)lf ‘OT )'l
S99 Cygrl Ol e by oz (21l 5 L Bus S e
ol g oxisl 3 J 5 oslatwl 5 JueSS (gl OT o sl g J
4 olazel (Eoli8l g ol ley 50 Sy i aygly (oS0 1]
G g by bl s b ol gl eS0T b
dole o b a8 o)l Sl @ L a8 il o 295 58 )
JE Sbiglis bjeel Slhe slast 3 1) abug ol 5295 ez
o)

&S olagySojlul cadllas plys odel Cund 4 s 4 asgily
9 39 Py n Jed BB i)l 5l el abwy cnl L
aels 3yl oyls (cblg; b odel comd @ b e
@ @ b grzpen 5 A0 pbdl &5 glialie b Slyes
‘&b

.

ed. Chicago: Quintessence Publishing; 1997. P:119-38.

6- Ayad MF, Maghrabi AA, Rosenstiel SF. Assessment of
convergence angles of tooth preparations for complete crowns
among dental students. J Dent. 2005;33(8):633-8.

7- Kent WA, Shillingburg HT Jr, Duncanson MG Jr. Taper of
clinical preparations for cast restorations. Quintessence Int.
1988;19:339-45.

8- Nordlander J, Weir D, Stoffer W, Ochi S. The taper of
clinical preparations for fixed prosthodontics. J Prosthet Dent.
1988;60(2):148-51.

9- Nick DR, Clark M, Miler J, Ordelheide C, Goodacre C, Kim
J. The ability of dental students and faculty to estimate the total

115


https://jdm.tums.ac.ir/article-1-36-fa.html

[ Downloaded from jdm.tums.ac.ir on 2025-04-11 ]

OI)M9LJM?A:A>)I§.>

v slapls JujS golaw )8 als 503l sl by 2Ll 9 gy 2L 9 S

occlusal convergence of prepared teeth. J Prosthet Dent.
2009;101(1):7-12.
9 o bl dlie dms S5 gl sl e Bl gl <10
done I8 he leeiSy) ST e A dapliy 5 OB (pSejlud
(20)es) 21 )90 4384 Jlo ol (Kijlis (oM drals (Sl
122-6
Sl G asly (cp50jlnl dysls iy o ulie (gojie e g -11
pole ol (Sjolin doma 9l S5 JelS (slaiS'yy sl 02,5855
36-42 12 o loz) 15 )9 1381 Jlo. s Sz
12- Geramipanah F, Jalali H, Sedighpour L. Effect of abutment
taper on the fracture resistance of all-ceramic three-unit
bridges. J Dent Tehran Univ Med Sci. 2005;4(2):159-67.
13- Noonan Jr JE, Goldfogel MH. Convergence of the axial

116

walls of full veneer crown preparations in a dental school
environment. J Prosthet Dent. 1991;66(5):706-8.

14- Johnston J, Dykema R, Goodacre CJ, Phillips RW.
Johnston’s modern practice in fixed prosthodontics 4" ed.
Philadelphia: WB Saunders Co; 1986. P:24.

15- Shillingburg H, Hobo S, Fisher DW. Preparations for cast
gold restorations. Chicago: Quintessence Publishing Co; 1974.
P:16.

16- Tylman S, Malone W. Tylman’s theory and practice of
fixed prosthodontics. 7™ed. St louis: CV Mosby Co; 1978.
P:103.

17- Ohm E, Silness J. The convergence angle in teeth prepared
for artificial crowns. J Oral Rehabil. 1978;5(4):371-5.


https://jdm.tums.ac.ir/article-1-36-fa.html
http://www.tcpdf.org

