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{—Abstract

A COMPARATIVE STUDY ON THE ACCURACY OF PREDICTION
METHODS OF UNERUPTED CANINE AND PREMOLARS
IN THE MIXED DENTITION

Eun-Young Lee, D. M. D., Yeong-Chul Choi, D. M. S., M. S.D., Ph.D

Dept. of Pediatric Dentistry, School of Dentistry, Kyung-Hee University

The purpose of this study was to determine the accuracy of the prediction methods
which are frequently used in the clinic, such as Moyers’, Tanaka and Johnston’s, Song’s
Hixon and Oldfather’s, Kaplan’s, Smith’s. These prediction methods were compared to the
data, which were obtained from 100 Kyung-Hee University students (50 males and 50
females) with normal occlusion of permanent dentition, using a retrospective statistical
analysis. The standard periapical radiopgraphs for the lower premolars using 16-inch long
cone technique and the yellow stone dental casts were taken from each samples. The mesio-
distal widths of 4 incisors, canine, premolars were measured on the dental casts, and those
of premolars were measured on the radiographs. The correlation coefficients, paired samples
t-tests, regression coefficients between the actual measuredments of the samples and the
predicted measurements of each methods were analyzed. The results obtained were as
follows :

1. The prediction methods using periapical radiographs tended to show a stronger correla-
tion than the methods using dental casts; the correlation coefficients between the actual
widths of the lower canine and premolars and the predicted widths of the tested methods
were higher in Smith, Kaplan, Hixon & Oldfater, and Tanaka & Johnston (p<0.
001).
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less difference.

. The Moyers’ probability chart at 65% showed a tendency toward the least difference
between the actual measurements and the predicted widths of the lower canine and
the premolars, and the methods of Smith, Kaplan, Tanaka & Johnston also showed a

. By means of evaluation in correlation coefficients and paired smaples t-tests, the Smith
and Tanaka & Johnston in male, and the Moyers’ 65% and Song in female showed

a high tendency toward accurate methods.

4. The regression equations by models that are derived from the study were as fol-
lows :
Male(Lt.) :©Y=10.799+0.475X Femle(Lt) @Y= 7427+0.609X
(Rt.) :Y=11.043+0.462X (Rt) Y= 8475+0.556X
5. The regression equations by radiographs that are dericed from the study were as fol-
lows -
Male(Lt) @ Y=6.5651+0.9720X Femle(Lt.) :Y= 4.8656+1.0632X
(Rt.)  : Y=7.8610+0.9060X (Rt) Y= 4.5483+1.0843X
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Table 1. Descriptive statistics for combined mesiodistal widths in millmeters

MALE FEMALE
TOOTH Range | Mean | S.D. | Range | Mean { S.D.
Mand. incisors 21.3-26.0| 23.2 | 1.00 {20.2-25.8| 22.7 | 1.33
Modle [Mand. canine & premolars(L) [19.5-23.7| 21.8 | 0.98 [18.3-23.0| 212 | 1.10
Mand. canine & premolars(R)|{18.9-23.6| 21.7 | 094 [18.2-232| 21.1 | 1.09
X-ray Mand. premolars(L) 138-17.3| 157 | 085 }13.2-17.2| 154 | 094
Mand. premolars(R) 13.2-179| 155 | 0.85 {134-17.0| 153 | 0.89
L : Left, R. : right
Table 2. Correlation coefficients of the mothods of prediction
METHOD MALE . FEMALE '
Left Right Left Right
Moyers 65% 0.470* 0477* 0.746* 0.692*
Moyers 75% 0.460* 0.470* 0.736* 0.681*
Moyers 85% 0.458* 0.467* 0.740% 0.685*
Song 0.488* 0.493* 0.736* 0.679*
Hixon & oldfather 0.808* 0.786* 0.909* 0.879*
Kaplan 0.840* 0.790% 0.907* 0.876*
Tanaka & Johnston 0.488* 0.493* 0.736* 0.679*
Smith 0.862* 0.758* 0.901* 0.884*
* 1 p<<0.001
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Table 3. A resultant comparison of paired samples t-test

MALE FEMALE
METHOD Left Right Left Right
DMean| t |DMean| t |DMean| t |DMean| t

Moyers 65% +0.13 |+1.15%*| +0.13 [+1.15**| -0.31 [-2.75**| -0.31 |-2.75**
Moyers 75% -0.19 [-1.60**| -0.19 |-1.60**| -0.64 |-5.53* | -0.64 |-0.53*
Moyers 85% -0.62 |-5.29* | -0.62 |-5.29* | -1.08 [-9.38* | -1.08 |-9.38*
Song +0.53 |+4.38* | +047 {+4.10* | +0.17 [+1.56**| +0.03 |+0.23**
Hixon & oldfather ~-5.41 [-54.75*| -5.39 |-52.75*| -5.50 |-61.01*| 548 [-54.92*
Kaplan +056 | 6.98* | +0.62 |+6.83* | +0.35 |+4.86* | +0.38 |+4.71*
Tanaka & Johnston | -0.27 |[-2.26**| -0.33 |-2.82**| -0.60 |-5.62* | -0.75 |-6.58*
Smith -0.39 |-0.45**| -0.24 |{-3.40**| -0.41 [-4.80* | -0.75 |-8.87*
* 1 p<0.001

Table 4. A comparison of regression coefficients(p<(0.001)

MALE FEMALE
METHOD Left Right Left Right
A B A B A B A B

Moyers 65% 0.8939| 1.0500 |-0.4406| 1.0266|-8.6005| 1.3940 |-6.2887| 1.2792
Moyers 75% -0.5055| 1.0167 {-0.2100{ 1.0010|-9.5266| 1.4157 [-7.1034| 1.2975
Moyers 85% -1.9432| 1.0615 |~1.5621| 1.0420|-10.3234| 1.4234 |{-7.8360| 1.3047
Song -0.7691| 1.0690 (-0.2095| 1.0321{-7.3913| 1.3591 |-5.0632| 1.2417
Hixon & oldfather 3.9293| 0.6567 | 4.6022(-0.6318| 2.6616| 0.6945 | 3.3481| 0.6674
Kaplan 4.7618| 0.8022 | 6.4426| 0.7245| 4.0700| 0.8219 | 4.3367| 0.8089
Tanaka & Johnston | 0.8170| 0.9507 | 1.3335| 0.9248|-5.3594| 1.2177 |-3.2069( 1.1125
Smith 3.1356/ 0.8547 | 2.5349| 0.8939(-0.5950| 1.0086 |-1.1823| 0.9739

Regression equation : Y=A+BX

Y . combined mesiodistal widths of unerupted canine and premolars
X . combined mesiodistal widths of erupted mandibular incisors

A, B : Constants

792




father”9l AN 714 ZA 2d%)
FAto A= Moyers® 9] 65% ¢+ 75% , Tanaka%t
Johston®, Smith®&2] o], oRpqA=
Moyers® 9] 65% ¢} $59¢] Wi o] EA 5l
oo & HeR A gholr AA R o ZH 3t
4= FUE A €22 Atole 3
AATE Jepd Aog Fx1e] 2$-, Moyers®
2} 65%, 75%, 85% 9+ 59, Tanaka®} John-
ston® ¢ WL IAASE FAZAY 7]
2717 A9 19 7MAYA AAHE A F
AEetAe ™, A= Smith®e] Wgo] 3H
A9 714717} 190 743 7F749-1 Moyers® 9]
65% 3 Kaplan® 2] M % AAXE v nH

£ 5% E¥A AZF3 Fuid s 9+
2 A2 ZAHg ) %%-ﬂ AX 2 AP
Ao ABBAZ AR A A
o B4 JElten, U EF AN AL
% ‘H Eﬁf&# dE2d® 97 2R
o) AAIAE 19
UrEMX] %’%9}4. :LaM 284

X
_}l){l _L.J

£ 62 AAX G A4S FBAFG B
Avlme] FAHE FA 1T oz IR
Moyers® 65% 9} 75% , Kaplan®, Tanaka$} Jo-

Z AHEga, olF Wy Z%e 9y 33 hnston”, 12]3 Smith'® ¢} Wio] F71A)
SAEEA 47t AR H(p<0.001). oA ARG 2HIAL, dRgME
Table 5. Correlation coefficients of the mothods value
MALE FEMALE
METHOD Right Left Right
Mand. incisors on models 0.471* 0.483* 0.736* 0.679*
Mand. premolars on X-ray films 0.846* 0.817* 0.901* 0.884*
* 1 p<<0.001
Table 6. Trend of reliability in the tested methods
MALE FEMALE
METHOD Correlation | Paired samples | Correlation | Paired smaples
coefficient t-test coefficient t-test
Moyers 65% + +++ + + +++
Moyers 75% + +++ ++ +
Moyers 85% + + ++ -
Song + + + + +++
Hixon & oldfather + + - +++ —
Kaplan ++ + +++ +
Tanaka & Johnston + +4++ + + +
Smith + + ++ + +++ +
+ - Correlation coefficient > 0.4
++  Correlation coefficient <C 0.8
+ 4+  Correlation coefficient > 0.9
- - Difference mean in paired samples t-test > 1.0
+ : Difference mean in paired samples t-test < 0.1
++ ! Difference mean in paired samples t-test < 0.2
++ + [ Paired samples t-test : NS
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Table 7. Coefficients in regression equation for prediction measured on the models

Left Right
Mandibular Caeffient Reg.Coefficient Coeffient Reg.Coefficient
caninepremolar of of
segment correlation A B correlation A B
Male 0.4484 10.799 | 0475 0.4843 11.043 | 0.462
Female 0.7360 7.427 | 1.835 0.6793 8475 | 0.556

Regression equation - Y=A+BX,

AB . Constants

Y . combined mesiodistal widths of unerupted canine and premolars
X ! combined mesiodistal widths of erupted mandibular incisors

Table 8. Coefficients in regression equation for prediction measured on the X-ray films

Left Right
Mandibular Coeffient Reg.Coefficient Coeffient Reg.Coefficient
caninepremolar of of
segment correlation A B correlation A B
Male 0.8464 6.5651 | 0.9720 0.8167 7.8610 | 0.9060
Female 0.9011 4.8656 | 1.0632 0.8842 4.5483 | 1.0843
Regression equation . Y=A+BX/, AB . Constants
Y : combined mesiodistal widths of unerupted canine and premolars
X' ! combined mesiodistal widths of erupted mandibular incisors
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o2 Atgdrh Eg FY RFA £359F
Kaplan®9] #H-& od&X71 AR 2
dqEFFHJoY E B e AR 2
o =5 o] e, HixonH Oldfather
0 whgo] 74 ZA GESHATHE 3). AA
ARG dEA7 ZA dEHe AL EFX
E71 obs& X5 Jof F& T E HF
g TR FRE F Qe V87 ez
AAXNEY EX7t AA dEFse] Fof F

B §28 A54e BEE AuT ooy
ane Foh
7 el QAR HARHNN P

Moyers® 9] 65% 2} 4%, Tanaka% Johnston®
WHY EAZ AR G 3AFA
71&717F 19 7H7kiA vimnd AAXE Z
AP, AR A E Smith® 183 Ta-
naka$} Johnston o] AAXE F HP3F
o, Kaplan®9] W% vlmd HdAXE 2
aretact. 22 FAte A= Moyers® S 65
% AT, AR E Smith®Y HPHo]
A=} 7 e o2 AARHNE 4).
Staley* W52 UFSIFEHUE o]&3fA
Hixon# Oldfather'”, Cohen', Ballard$} Wy-
lie?, Tanaka®} Johnston® E5Y AFw
BHE 93 M3 mgZA e} FEA,
Ax, &7A, A 17X 294 F3L
AEsta skt AX], 27X, A 1HFAE lo-
ngecone techniqueo.E #9G3 X3¢ wAMA
AR A AEste] v aRAF Ay WA
AE o83 IARNH] 71 A
Bag vk gl B AFME 2¥A A
F3stet AXNTH WA AL ASF
ST FAF] IF AXY ATFA Y
AR vdeille FB3ASE7E Y R4



EEEOE WA ARIE o83 AN
A JEEo s (E 4), 7 «3dhEe X
)¢} e EX 7] FRAS G4 dY E%ﬂ1*1
Hixon#} Oldfather”, Kaplan®, Smith® %<
AR AP S 0] 83 Wil A A eyt
(% 2.

st Q- HX 9 Z4A 24% sl HE
BT AA € A 1,287H 9 LA A%
e ABATE SAEUE ARelA E=A
YENE O H(F 6), WA ARG A AlE3 A
1,247X98 =94 EA3%o)

g T7°0H

A% W59
H

o

o]t dEFHPEET WARA /\H‘lé
JS ot Bag vt
£ Staley”, Smith®52l A7dztst 9
st ot
E dFgME A#dASFT G BTN
AR AR 0] 83 9o A vEhed,
d&E 279 A X9 "X, FR= Mo-
yers® 65% 7}, Azake £3589 whdol s
A2 AL E YEPg oL AL ARRS o] 43k
Wio] WlwA 37]9] xolr} A& AOE ¥l
Fof AA UM HWE FFH ZYA
g o8& W A
Hlw = gt
. a8y,
‘3‘1 A 1,24
Hxﬂc’ﬂ"i -
o] A& o)Lt

TXe W& 2475-4 aANEg
dxog gyt vag 9l
o BE FES ooz 3 4 HMEM
e wigE o Eﬁoﬂ—"‘—oﬂ oYX
B g3 o] AAEojor & Ao g A}
29
v, & =
AdaFE 7HA A3 sta X &4 100
(A 50, A&} 50)8& tdoz st 7
A BH S AFSHI B Pl A stk 41 <]
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94 24T st I dA 2 &THY
94 2H& ASEsta, ATAFA 16- 1nch
long cone technique®.Z &%J3 FYWEE

AR AR A ATAESY UM FAE 74]

Z3je], 23 W PARA AL ol §3he TR E

G FALEA wEt A2 ASAE 4
AX et Hwen HEEE B7stg U
23E AU

1. %}9# FTAA E A 1,248TAY 2

789 AAX S} d &R Abolo] FHA

T 3 25| A Smith, Kaplan, HixonZ}

Oldfather, Tanaka®} Johnston 5¢ TAZ

HIALA ALZE o] &3 uhH o] 2E-E o] 831

&g vls] 2k FFRAE YeET
(p<0.00D).

2. 3 A7AA € A 1,247 U4
Z74%te] AAX S} EFH9 Fole B
TFo A MoyersS] 65% <l&o] 713
AL AolF Ko AR ZH}RLH,
Smith, Kaplan, Tanaka$} Johnston %<
o T B A AL xpo]lE Byl

3. A@AGS} BA R ALY & HFatd] g2
AE5 HrloA, FA= Smith, Tanakas}
Johnston®] W o], & x}+= Moyers] 65%
’dﬂ:r”h% *"“-5«] W] EA2 v
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4. sket °§:IL ’S"] 44 F7g ] AFH A

3} AR, &2TAEY Y4

ZA%E &5 9% FANAHAE o

44

L*X}(Lt) Y=10.799+0.475X

(Rt.) : Y=11.043+0.462X
gzHLt) : Y= 7.427+0.609X
(Rt.) : Y= 8475+0.556X

5. Ul TFE HAA AR-A AEF A 1,2

A2TFRNEY ZRAFoR st WE FF A
A, ATFXNEY 94 FRFE &3
A% IAYFAL G 2o
@RHLL) ¢ Y=6.5651+0.9720X

(Rt.) : Y=7.8610+0.9060X
o ZH(Lt.) : Y=4.8656+1.0632X"
(Rt.) © Y=4.5483+1.0843X"
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