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Background and Aim: As central incisors have a prominent role in esthetics, appropriate preparation,
considering natural tooth anatomy and proper planes have always been considered. The aim of this study was
to determine the number of planes in labial surface of maxillary central incisors using image processing and
mathematical analysis.

Materials and Methods: This pilot study was performed on 32 intact maxillary central incisors in dental
students of Tehran university of medical sciences. Photographs were taken from profile view of each tooth by
a digital camera. Images were processed and number of planes was obtained using SigmaScan Pro. version
5.00 software and a customized program. Data were analyzed by t-test and regression tests with p<0.05 as the
level of significance.

Results: 96.9% of central incisors had three planes and 3.1% had two planes in labial surface. The angle
between middle-cervical and middle-incisal planes showed statistically significant difference (p< 0.01).
Conclusion: Based on the results of this study, a few percentage of maxillary central incisors had two planes
and most of them had three planes in their labial surfaces. Thus, considering three planes for restoring
maxillary central teeth is closer to principles of tooth preparation and esthetics.

Key Words: Central incisor; Plane; angle; Labial surface; Image processing

oS

lio oy coley 5 s (rb (ol ) Cums W)ls ol G g Cuel ol da 3l pogead 4 Jlisle slapls aSulodl J 1AA g dine
il (23 3T 5 poglas ooy 3l ealial b Mo Syl 55 JBL pans 53 gyl olass (s sl adlllne Sl bl o 4295 3,50 0)l5an
S5, parle oISl (S35 sty gl (M Sle @l sl s Y (g5 1 (RIION) plejlster @90 & adllas sl 3oy 32 (09
SigmaScan Pro. version (glailly asl y jl edlaiwl b (w0 as by (slod o (colSe (10)00 dlwgy (oo 31,558 o ylid cpl 5ad el o)l as
ot Ly Al 9 295 T )lal 905 b ool Cowsty leMbl el cuwd 2y s Sl g i plogl glad 35155 0sd plovl owwgidsli p 9 5.00
b 485 )5 )3 (gl e e plgis 4 P<e/B g <8y )18 Lo g 4o )90

b onm 49l o IS 5 Slae b o gl duglio b3g JUd o 53 ol ¥ sl ZXY 5 oy dw (lls b luis 785/ adllas oyl ,> sl
AP 1+Y) 92 s el Jai J (s fogime B3 oL Jlpdly (oo

2 53 ol a3l e b (sl gl jmin g b ¥ sl YU <S8 Jlysle slals I (s y5e8 doys pils adlla (sladibl polul y 3G puS Al
ol G025 5 g 2laj Jgel 4 Vb SE (lid glaglis (il sl ok 4w (85

23k a3l e Jled s cpgly ol el o 10 3lgulS

NNV 0 0l 2l ADNY Y ol oMol AVNYIVY & Jgog

S . . . . & an P P, . . T
afzalifa@tums.ac.ir :Ksq Sl SLis AMASSYY ;40

YYo


https://jdm.tums.ac.ir/article-1-218-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-04-04 ]

O 5 )y e 550

Mojsle Jlymle ol Jud gdaw slagh (o) gjludse

0y bgmiily s 5l sl s (SKdi pele oKl
Gooalily YV oluws (Bola slael i) dolas jebay  Sb3uslas
aallas 4y 099 g 0,8l a LS 5l na s ool byly b aaly
il wlls 6o sly adllas 4 599 jlxe b 48,5 dobiculs,
Lajline D 81553 ans (sl s calio CunBge 5 Yl S
o5 ¢l Jled s )3 (Spony 455 2 3529 adllas Jl g5
Sl QRIS ulial B Vb S8 1l s g5y iS5 L
9 ol yadls s, malformation el (81,5 s8 ds
bl gy (o 9 JomS Gl dul p3 09 Jloys (55999890 (il
0SSy sl Gisu jledd eapi ST sl oy Ve slae
e 5 s 390 ol (S35, psls oSl (Sl
Cannon )90 bwgs calise o o o 81558 o ol oyl
Cowd 4y ol wyyr ) b dupd 09y &by & uato &S Ve 3 L
SigmaScan  Pro (gla_ b, 4ol 5l oslit ol L oa
(Image Analysis, v 5.00, SPSS Inc,Chicago,lllinoisUSA)
ay JIslo oiss Sl b by (slos a plol agiaoliy 3
215 b olsal Laglis I uSe an sl Wb cnpiae olgie
olas Jbd o slo 18 2 9 (oxbo ogill 5 )55 I gl
Per obles (29> 4

19 Lo e Se gl oyt €83 5 a8 olyy bl )
5 JI5s) ()US Slals g (s koo 85 Sl 4ine)
CopBgo b 03lbgy ol cuwar b g St 55 bawgs (9bxe JId
Candy 13 3 55 RO (K5 1 5 Sligllis Lasgs ol o
OO 58 5l e A A &S5 ol g pregllaw JId 31,5 sl
(J18) Jelisyg (sl 31 Ln i o5 3,50 s )8 5 S as
aang g 3L CAMNON ()90 dluvg 4 5 Jlysle lais
Jolye plod (A) 4 ags b lsd 5kl (gl y uSe JSSgp
285 plogl w3 Ghigel 38 s baws

i adlle 3] cosbis J agl 285 o uS cules
aobly uluwl 4o g wad Jaie ailly 4 osiledl WSe TY 5 L0
ol 4 slally 4ol 4 SigmaScan Pro version 5.00 ¢lal,

aoby a8 518 (bildy 3yse oyl ies oKl (8 sasliils j

o

LV R

2 il Jme g Cpmbgo jlai Sl 4SSl 0gMe Jlyslo >
g abed oy ioble wilei oo Wl 1y glodes i85 oloj
P (YY) el ceeal Bl jlos Hlow 53 i 4 slazel syl s
NSl 03Il g Jlawd o 0 (plibo 51 508 yo Jlig b (gl
UialS < SEVA Cans 4 Loy ol (6L s b dunlie j> ol ya
oS Sl g 4 2l LI Sl il sl pl ool g b s
Ml oMb o L golden proportion AV /FIA ol caws 4
Gl i (b (Ul b sl pae Labis oY) 335 o
993y (s (pdtygiuny D Gemliol Hg8lS slonl 5 > Caw ol
05 g 3,Slas 5 ol e 1 Jlow slofls Mg
3l 3 (GHKds oy o Slgi oo culio G Cule) paeles
Dg 2

oaab oly5 Jol 958 :Preservation of tooth structure -
Db ge 4Ll 5l )50 d I S s 5 008 48)S

Callae 05 Canb b s gt 51 o> JSs :Contour -
A Aalgs ISl s ol bble gaws o il dalgss

wle oy Sarwl U ol @l oy yiops Esthetics -
e Ol g g djle e pall (pl drgie 1) (Ken & Cunl (oW
site STy e ol Jobo 3 &8 sl (b (g0l ai
2 O dw de3g 4 WY lEe 5 &0 Sl S p0 il dled oy
Gt ) 5 Lol eesl 003 oyl sl (sla s Sl pdaes
30 Croll (5—¥) cul s LS (Observation) easlie 4 L Ll
U89y & b (D o dix 59y 2 VAR Lo 3 & gladllas
399 45 by ol plol (photographic data) .Se (¢)glaes
ol 4 dagr (V) sl dgguiio (lS ol I slod o b dw
ol L s sla b sl e B b ysls adllas cluse
pgbad il g 2k slagbyy S L M SLe Jlysl

b bl e ol slaly (o (sblgs oSl e

IX oY)
S 353 0u8sly 4 (PilOt) lojl i jgo 4 adlllas ]

vEs


https://jdm.tums.ac.ir/article-1-218-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-04-04 ]

g sleyd e sl ©less g Sy pole olBisly Kbl dloe

2 2390 S psie slume Bl il (1SSke =Y Jod>

Olpds aold S Sl ket lae Gl ool JUETA
VY/5- \ArAvZ AIYY \AZAL=ATAN IS99 Sho 5 o 4l
Vi VIVA FIVY YY/OVEY/YE Sl 5 Sbe o o g5

Y5 AR Mo~ Vo/NARY/VS (mm) s> Job

bee 939 S35 Loy Jlanil 9 b o o sl Sbe b
STYMY Jodo () Jgis) ol iy Vo/Y Ly L i Jsbo
3 et Jsb 5 stocss Vo U810 5 yta oo Ve 31 8 lnghis
D yia duo Vo 3l i lndiges 0+
5 ISty s 5y Ll (s o A lis
sors cylol 415 51 (g lo ine B3] S5l sl — e
—le b sULlsy slaganaiws Slis YV bges (P<+/+Y)
> VA L5 SV 09,5 Jlan 5> Jhsecs! — slse 5 J gy
OYIVA 5 FF/Ae g an > FE/AL L5 YY/ -+ cas > ¥V/AQ 5 V)
o3 53 L33 Hlsd oyt 393 on oanbie o pgailon el 42
i 31 o) ine b)) adllas ol gl g 45y V4/-4 5 S/VY
Jibo b Jljedl =ilbe 0 b JBagpw — S 0 sbls 0 )le]
(P=+IYEP=/¥0Y) ol slas olas

40
35
30
2 25
12 050 5 i 0 )
WS 5 due ol il
15
0 Bl 5 due g om il
5
0 .

6.12- 19.09 19.10-31.99 32.00-44.89 44.90-57.78

5 5 A

M 8Ll9s 9 JSugmw g (Fle ki G (SLilgj Ao Y lage
o x 250 §Baiged ;3 Sl g (She

S5 4 g oy
2l 8 ol ey cusBee Llod 4 YU S8l le ol
o Canlie ol ol il el Bl cp 900 ol
s sl gl a S el olanl sl 3jlse ol I (S L(R)

YYY

ol Jld lisdl blas wlaise SigmaScan Pro version 5.00

alal, (K,curve) g ¢ (R) bl glais aSsbul 51 el cowd &
- _1

ool Jsd 3 48 Sgame Lol Jgeyd Lawgs i)y RZHLMS”

o8l 8 0uSiily p> 6a i A slall) daliy SaSTL 5 ]

255 ok 5 Lineyly o csblg) caS dpmloe layly 31ass 1o
L ool sy leMbl g a6 ySojlusl s byl SlS
s plgie 4 P[0 b oyt A (g )S) 9 T )bl (slagygo]]

8,5 )58 Sl g 305 550 (450 ixe

3
1+(yi+1_yi )2}2
X1 — X%

(L‘.x}l els) R= [
Yiaa—2Yi +VYia

(Xisg = X )2

sl
3,5 )5 addllae 350 4 Wl <S5 ks s uSe YY
sl sy 4 sy (VUSS) ol 4w gl (ZA5/3) olss ¥

RYRRNI D RVATAY!

[ T A e

iy |,

Three planes

CEEEEEFEFEFFEEEE

FEFEFEERFELES

FEEREEEEEEY

SigmaScan Pro 4oy ;8 olais gliss! LT - JSS

oy D9 sdiged )3 JSgmg (She b o a9l (1Sle


https://jdm.tums.ac.ir/article-1-218-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-04-04 ]

O 5 )y e 550

Mojsle Jlymle ol Jud gdaw slagh (o) gjludse

5 JLd e ol 55 Koth g Malone .(VY) aus e slgiig
ilgar gy MY oy 53 5 1y Iyl oo Jls— S
() 1 e plosl J3usl VY 5 ols long axis

slejiS, yeuls as ol lis o)Kea g Alhouri adles
Sleo dod FY/A » JUd mdow jd olid (sl ylod oad (gLl
(VF) 3059 595l ol Lasl aod YAIY g 395 (cmubs ol asliie
b oLl ceslie lapy ) (s ilwjl it ol ple
sl jwed (gly i plol O] Jolee (xubs (sl lus 5 (iS,
OS] 65,8 &)l 1y y=arhx®® sl dbles Jld paw > oola3
ol Al L g 9 Glae 0 ls o ol Gy Jl5 e
oS 33l yme (gl (Sl Wl oo aalllao ol > Jlpeed] g oo
578518 s 81 (VE) 1t a3l 56 oylSen 5 AlDOUN alllas 5
ool s sLsly; Lol cidgs Sl gaws 53 b 4w gyl ol
bl o Sgliste Sl = Sbe b 9 a9y = Slee ol
Cunbiso e Jled o 3 W Slo 1l (3 (55bsl 5> cnlpl
g bdaph o bly) sl ying o5 35 g o S5l
Dad (ilwil ol mudo sla o olwl gV Hlages
Sl (6398 Ol dw p> Bl Wb oo il (SelS blod 5l o8
5 (Sl b Jsb o sl sine dlasly cdlllan ol 5 Ll (1Y)
ol Cowd a4y by (sblg 9 Jlysle

YU S5 sl glohus 5 g8 Aoy Lo adllas 55 Los
ity ol A8l oy dw el Lagl it 5 5l ¥ (el
4s8)S 5l 53 o 4w bl (gilesl sl (IS )yl @)1 s o0
Dy dales 5SG0H ol g gileil Jaol 4 g

390 Jysle sla oyl 51787 ol (LS awyp op! slaasdly
Ok O 990 Sblaj 9 09 b dw SIS (Jld gsbaw )3 ¢3S
&l ol g ylel s 51 sl 5 o b 9 S5m0 9 oo
SLp gy w9955 5 Cony sl il o Sl gine glis
s can b dw (sYb o pd !l 5l Conl gy 0 0lB ola s

D9 Cand 2loj pegasy g (b o8l Blial 4

oo JUd s slapl slass 390 53 aSoloul 5l g o 43,5
o dyam & g o2l 36T 1 o s (985 sl
o g |y e (pl pols adlllas ol 4855 )90 pslas
Dy yl,8

JU o )3 b aw olyls adiges 1 Z35/2 cadllas oyl )
YU Jlpsle gl sly o aw (58,5 55 )3 b sy o Hlai & 09,
5 lej ol esilojl 1) ol Ban lalis 381l Gl e
JLs ;5 Croll &S jghailen 305 03,9y il o (l5> (ands Hg5lS
o o izme oy dw sl Jles B (o) p wSe lawgy VAAR
S ol g0 3l s Jlte (el Spogilil slagli 5 Iy
S 4 s o S ol 51 8 Camd 5 o155y
(V) 245 0 043D

O a5 56 lalis (lusl Canlie ol S 4 28
ey Cudge (sl oS polailen 9 plol Sl 5 (b (S
ol e o)LSan 5 SMall My 350e sl ol CaieY 55 yloyd
g G315 1) P (egd 9 VO-Y e &y Iyl & 315 1, plad]
aw ya aS A . body 5 emergence, incisal b aw » JLJ
Sl omzan V+) ALl g sglue Cuslus (e b o o
Al e (gone i dlge b Jliole (s Jbd aw (2l mae
L5 2gd 00> pyd oy by da 50 )l 55ulS Cunnly o 58 CujoralS
23,5 (el s s a9 (ol

ag e i o) il 09 ogead 3 gl T
Feo¥ Jlw po o) Ken g Blair adllas )3 .l (g)g 08 0 (iS's,
25 i Lo o 9950 B sl Jldd daw 3,5
o a3l aies il LSulS b Blod a5 el
02 Sy (M g Lads 5 (oloj 0 pae ot 4 S5
Jld e > b 90 o) o Shillingburg Ll (V) cul
o yo gl 5 Any Aine ¢ S o ST alad el syl
sl 9 Jed s (595 Laaly )l sl o (55 (g3Looolel
Sl 35 as Slilse 4 (S e 93 3 Jbd sl baié ]
(¥) 3925 4 o sl dess iy (%03 9 JU o
2 s g eld el ol ol )Ses 9 JOhNStON yuzes
IS VY 5 My VY b J5STVY 5 93 1 Jlad s

YYA


https://jdm.tums.ac.ir/article-1-218-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-04-04 ]

(\YA;‘).AJL’ No)‘.«.ﬁ AR 0)53)

Old Sleyd ¢ ubligy Gleds 5 (Sbp pole olSiily (Kb 55l5s dloro

1- Tjan AH, Freed H, Miller GD. Current controversiesin axial
contour design. J Prosthet Dent. 1980 Nov;44(5):536-40.

2- Ash MM, Nelson SWheeler's Dental Anatomy, Physiology
and Occlusion. 8" ed. Philadelphia: WB Saunders; 2002. p. 13-
22,

3- Shillingburg HT, Hobo S, Whitsett LD, Jacob R Brackett SE.
Fundamentals of Fixed Prosthodontics. 3“ ed. Chicago:
Quintessence; 1997. p. 142-6, 422.

4- Woelfdl JB, Scheid RC. Dental Anatomy: Its Relevance to
Dentistry. 7" ed. Lippincott Williams & Wilkins; 2007. p. 118,
146-51.

5- Martignoni M. Precision Fixed Prosthodontics: Clinical and
Laboratory Aspects 3 ed. Chicago: Quintessence; 1990. p. 76-
9.

6- Kuwata M. Color Atlas of Ceramo-Metal Technology.1¥ ed.
Tokyo: Ishiyaku Euroamerica; 1986. p. 45-51, 87.

7- Croll BM. Emergence profiles in natural tooth contour. Part
I photographic observations. J Prosthet Dent. 1989 Jul;62(1):4-
10.

8- Claman L, Patton D, Rashid R. Standardized portrait

Y¥a

:xbe
photography for dental patients. Am J Orthod Dentofacia
Orthop. 1990 Sep;98(3):197-205.

9- Ahmad |.Anterior dental aesthetics: dental perspective. Br
Dent J. 2005 Aug 13;199(3):135-41.

10- Small BW. Preparation of teeth for esthetic restorations.
Gen Dent. 2001 Mar-Apr;49(2):144-8.

11- Blair FM, Wassell RW, Steele JG. Crowns and other extra-
coronal restorations. preparations for full veneer crowns. Br
Dent J. 2002 May 25;192(10):561-4, 567-71.

12- Johnston JF,Philips RW, Dykema RW. Modern Practice in
Crown and Bridge Prosthodontics. 3 ed. Philadelphia: WB
Saunders; 1965. p. 63-4.

13- Malone WFP, Koth DL. Tylman's Theory and Practice of
Fixed Prosthodontics. 8" ed. St Louis: CV Mosby; 1989. p.
149.

14- Alhouri N, Watts DC, McCord JF, Smith PW.
Mathematical analysis of tooth and restoration contour using
image analysis. Dent Mater. 2004 Nov;20(9):893-9.


https://jdm.tums.ac.ir/article-1-218-fa.html
http://www.tcpdf.org

