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Fig. 1. Model analysis computer program.
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Fig. 2. The use of a micrometer to obtain standard Fig. 3. CPDi(Contact point deviation index) was
measurements. calculated in all left teeth. For example,
the CPDI of left central incisor was

calculated by the sum of a and b.
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Table 1. The method errors and the results of Pearson correlation analysis and paired t-test regarding the
comparison of repeated measurements in each group ( mm ) '

Maxillary
central incisor 888 8% 0.14 095
lateral incisor 749 750 008 0%
canine 811 822 0.14 094
first premolar 773 1707 0.10 092
“second premolar -~ 728 732 015 086
first molar 1100 1093 0.18 0.84
Mandibular
central incisor 579 578 009 0.94
lateral incisor 631 642 017 081
canine 710 718 0.12 0.9
first premolar 766 765 0.15 0.86
second premolar 771 775 009 096
first molar 1164 1162 022 0.89

NS 870 873 02 090 NS
NS 742 749 017 092 NS
. 830 809 02 067 *
NS 776 770 021 081 NS
NS 754 750 023 0.73 NS
NS 1121 1126 0% 069 NS
NS 5™ 58 0 069 NS
3R e 0 071 NS
* 698 706 019 088 NS
NS 759 762 018 091 NS
NS 774 791 030 0.80 NS
NS 1206 1204 022 090 NS

*p<0.05 ; **p<0.01L
$The results of paired t-test.
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Table 2. Difference and comparison between experimental and standard measurements in each group ( mm )

 Standard Vernier Calmers , o

(N=20) | Difference® \‘ Slgﬁiﬁcance Difference’ | S

Maxillary
central incisor 889 0.11 015 NS 031 0.27 NS
lateral incisor 751 0.12 0.14 NS 0.28 0.21 NS
canine 8.09 016 0.13 NS 0.29 0.21 NS
first premolar 7.82 017 0.11 NS 0.21 0.22 NS
second premolar 743 0.23 0.13 * 0.20 0.17 NS
first molar 1092 0.21 029 NS 0.35 0.34 o

Mandibular
central incisor 581 0.17 0.30 NS 0.32 031 NS
lateral incisor 6.40 0.06 0.07 NS 0.29 0.24 NS
canine 721 013 0.08 * 0.29 0.19 o
first premolar 7.66 0.07 0.08 NS 0.29 0.18 NS
second premolar 7.78 0.16 013 NS 0.27 0.23 NS
first molar 1191 0.33 027 ok 032 0.21 NS

*p<0.05 ; *p<0.0L

$ Absolute value of difference between the mean of repeated measurements and standard measurement.

A0 R 23 FHT A 2z Xole HARS
%‘6}%&} 13] 33X} 2 3] SHA] AZA
A& 23 vy A 2e 008-022 mm,
HE 017-030 mm & Jeh) AFEE AL &3 A
9] A7t iyo] AHAE ALES AR
o tha A e goj AREA S S35l A
s AW E 27 ot w} thi Afolrt 9ot
Wy AelH el A9 081 oA, AFEHE 067
HOZ T AE BF 52 FAE B Adxr}
Eoe ¢F AJTh E3 1, 2 3 SHAE paired
t-testZ Bl w3 27 vjUo] AelH A5 AL AL
12 7} Rlo} & 3 7h 9] Aol A f-2 3 Ao] 7} ekt
o AFEY Afole 1 719 RoloA] o)z}
EFttH(p<0.05)(Table 1).
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Hel BERE golHy] Y5t R FoA 2
}04 B2 X8 HaT s Kotz Rl
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o

Jle JIN' ‘l“
14

AP A3 vyl A ae 1270 F 3719 X
ol A fo gt Aol7t gl e AFE = 1274 F 2
el Xkl A te] 7h YEHETHp<0.05)(Table 2).

E&Ad v ZAY A Ae AEFS XopEE
ol 7] 943t chi-square testES A& A3} H
Yol AHXLE AMES A AY A 1 FA= £
T2 w3l Z2A, 8t Al 1 7X = BFEX | H&)
AA Ae AgE BEHom, AFHY A¢ A3 A
1 72 2% BFAd vl8) 2A Ale 43S BA
o} et A 2 &AFA A WU o] B HAE ALE
3 A A Ae AL, AFHE AHE3te A¢
aA Ae 3EFE ZFHp<0.05)(Table 3).

& Ropd  exel AVE wWlmdy] et
ANOVAEAE A &3ta Duncan’s multiple range
test2 AMFAR G A}, o] A HAE ASA
£ st Al L 77 7P 2 o AE Ble Ao}
H2 o2 =) gkt Utk p<0.05). HFE
o] Afole oAb 42 WU AHx FsHo}
A Jebgoy Aol eagxe] Aol Holx]
2 tHp>0.05)(Table 4).
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Table 3. The comparison of the tendency that experimental measurement is larger or smaller than standard
according to the tooth

Central incisor NS NS

- 11 11 8 10
) + 8 7 11 3
Lateral incisor NS NS
- 12 13 9 12
i + 11 15 6 4
Canine NS NS
- 9 5 14 16
o + 6 8 10 9
First premolar NS NS
- 14 12 10 1
+ 5 14 6 3
Second premolar *k NS
- 15 6 14 12
+ 11 18 4 14
First molar S * ik
- 9 2 16 6

*p<0.05 ; **p<00L

The content of this table shows the number of case.

+! In case that experimental measurement is larger than standard.
-1 In case that experimental measurement is smaller than standard.

Table 4. The comparison of the amount of measuring error according to the tooth in each group

. u Sl grouping

Maxillary central’ incisor 031 0.27 A
lateral incisor 012 0.14 BC 0.28 021 A
canine 0.16 0.13 BC 029 0.21 A
first premolar 0.17 0.11 BC 0.21 0.22 A
“second premolar 0.23 0.13 BA ' 0.20 0.17 A
first molar 0.21 0.29 B 0.35 0.34 A

Mandibular ~ central incisor 0.17 0.30 BC 032 031 A
lateral incisor 0.06 0.07 C 0.29 0.24 A
canine 0.13 0.08 BC 0.29 0.19 A
first premolar 0.07 0.08 C 0.29 0.18 A
second premolar 0.16 0.13 C 0.27 0.23 A
first molar 0.33 0.27 A 033 0.21 A

Means with the same letter are not significantly different at p <0.05.
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Table 5. Comparison of measurement errors according to the presence of deviation in each tooth type
Vernier Calipers Computer
o Yol Me D ];;l:‘f;igs P Men | 5D 1;::5;; P
Incisor
both side contact 8 0.17 0.12 A 0.17 0.23 A
one side deviated 37 0.15 0.25 A 0.361 0.32 0.27 A 0.201
both side deviated 3 0.09 0.12 A 0.32 0.30 A
Canine
both side contact 5 0.20 0.18 A 0.46 0.24 A
one side deviated 24 0.18 0.12 A 0.671 0.27 0.21 A 0.162
both side deviated 1 0.15 0.17 A 0.35 0.35 A
Premolar
both side contact 40 0.20 0.14 A 0.30 0.24 A
one side deviated 23 0.20 0.13 A 0.040 0.22 0.20 A 0.833
both side deviated 17 0.09 0.09 B 0.28 0.20 A
Molar
both side contact 26 0.31 0.28 A 0.36 0.31 A
0.944 0.508
one side deviated 14 0.25 0.18 A 0.38 0.34 A

Means with the same letter are not significantly different at p <0.05.

Table 6. The results of correlation analysis of mea- test® ALE AR AF AFHAAE F238 2ol
suring errors with contact point deviation 2 Ho|x ggkAw vyo] ArlHAE 233 F$
index (CPD!) and mesiodistal angulation = E%— 2] o}l A ookzo]ai] o7} @a}7} A Ak
of crown & Hglor 2TAANE FAHLE AT ol

Vernier Calipers Computer s L]-E}‘;HE}(Table 5.
Variable [—— ; - - A2 oRAE, A¥ 244 AN} Ao}
AZe e vAE GFe Folrs] Paje] zziel
CPDI 0114 0077 0152 0018 A9o) A Pearson AT BAL Alga Az viuol
Angulation 0051  0.430 0.130 0.045" A A2 ST BF A% FRBAAES RolA
*p €0.05. Fpoy AFEHZE ASS A5 4% cAABAE
B9 Hp<0.05)(Table 6).
Ch QAILARIONN A5t O V. &2 % 0¥
HEF olg $57} SARAA T HE Pk AFEE ol &ste 75 Azde] dihd Bk ohy

S GolHy] st AR, AX|, 2T, AFHY 4 2} Bt} kst BAjo] sbeatrne” o3 Mggol

A HolgrE N &M E HZo|g, FZo|gx AFEE ol &3t Aotar] AFE Axstd o

olg] 37k E BHE e A 279 exmage M 3y oA Y dFaME Eed g

€ ANOVA® ¥H|isti Duncan’s multiple range golelg B4ty A 7Y shtz HFE
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Zx| ko] Apolo] P& Hlw AT Ay} AR,
Aopd g FryA Aolg B A== g8
grolA AR o] dgsittn dled o
W EFEXNEE 74 XolE 29N HEY 20 A
©3le] nlo|AZulE 2 Xofe] Hu 294 FH L
Ae ALz st 28U B dFdM e EEA] &
Ao M2 10 29 H4d afdAY HEH AXNE
H233 Wheeler’ 7} AA§ AEA AAE SR8}
o AA 94 FEH 7L FHAA X olEH
& 235l B A EFEAE dax =YIFH
ol REX] 9 Wy o] dEld A B AFEH ASA
HZE A33 29 A= F WA R H£
3 & Aoz Yy

&R W ZAY FAA Ae AEE Aoz
ool 7] 9438t chi-square ¥4< Al8ig 23} v
Yol Agsxe A% A A 1 dFAs EEA
vjE ZA, stet A 1 A e A Ae S 2
Jor AFE FAS s Al 1 A BF BER
d Blef ZA A BEE LA Hyo Ay
A5 Aot Al 1 g7X & EFX 9 vld A <t Al
1 93 2 Ae A Huo] As =g A
g3 xol2r] AZexe A7 AV Awe
Jdx)&tgeh. A0 Aot A 1 FAE FPAAY
2L Egola 3o Al 1 e $4EEFS
Eho] EFA] ] ¥lE A A 1 dl7X& ZA, shet
A1 dFAE A Ae %S 200 AR
t}. @A AFEE AHE31 Xolar|E ST F¢
dle EFA & A Ae 4FS BAedl oA
2 AFHE AEA  “object illumination”
“landmark identification”|lA A A LF7 LAY
ngoz Arhan®.

Aopd g A7) YeElhd AxE vxud 27 vy
ol AEHARE AZAldE st Al 1 727 7
2 o35 Byon XopdE AP} vt
Uehd 9t AFEE Hold AT Aolg B
o] grgrth. Wvjol AeH 2z 234 AV AN
FolqrETt FXF A AFR e HEHO] Hol
294 2 A7 JErE 7ol 3 dFE T
HolMe AFA e HE2A olgo] glo] AL A
£ "ol 9A4L Ae 4y AHE JF9 FAGol
s & a7 g4A veldda gk dket A 1
A 27 M F& SHE Uk o] B A
T Ade A8 27 BEY. 39, AFEHE A}
43 A% 229 F2 Wy o] Al xEt thi 3
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~ ABSTRACT -

Reproducibility and accuracy of tooth size measurements
obtained by the use of computer

Eun-Jeong Kim, Hyeon-Shik Hwang

Department of Orthodontics, College of Dentistry, Chonnam National University

The purpose of this study was to evaluate the availability of computer system for the measurement of tooth
size in the model analysis through the comparison of two measurements: One was to use a computer; and the other
was to use vernier calipers. Twenty sets of casts were used, which showed a moderate degree of crowding and
full eruption of all teeth. The mesio-distal width of 12 teeth from the left central incisor to the left first molar
at each set of the casts were measured twice with vernier calipers and a computer respectively. This measurement
was repeated two weeks later. First, for the reproducibility analysis, the two computer measurements were
compared then the vernier calipers measurements were compared. Second, all the teeth were sepapated into the
region of mesiodistal contact points and its width was measured by a micrometer to obtain standard
measurements. For the accuracy analysis, these standard measurements were compared with the measurements
from the dental casts using two methods. The difference between them was defined as the measurement error.
To investigate the cause of measurement error, an examination was made for the presence and degree of contact
point deviation on each tooth from the upper and lower occlusograms, and the mesio-distal angulation of each tooth
was measured with TARG. Following results were obtained through statistical analysis.

L. In the analysis for reproducibility; the measurements with vernier calipers showed significant differences in three
out of twelve teeth while the computer measurements showed significant differences in one out of twelve teeth.

2. In the analysis for accuracy; compared with the standard measurements, the measurements with vernier calipers
showed significant differences in three out of twelve teeth while the computer measurements showed significant
differences in two out of twelve teeth.

3. Compared with the standard measurements, the measurements with vernier calipers were apt to be larger at
the upper first molar, and smaller at the lower first molar. The computer measurements, however, were apt to
be larger at both upper and lower first molars.

4. The measurements with vernier calipers showed the largest error at the lower first molar and the degree of
error was variable according to the tooth while the difference of error was small in the computer measurements.

5. In the analysis for the correlation of the degree of measurement errors with the contact point deviation index
and the mesio-distal crown angulation of each tooth, the measurements with vernier calipers did not show
significant correlation while the measurements with computer showed slight positive correlations.

The results of this study indicate that a computer system may be useful for the measurement of tooth size in
the model analysis.

KOREA. J. ORTHOD. 1998 ; 29 : 563-5673

¥ Key words : computer system, tooth size, reproducibility, accuracy
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