&% A St et XA Foll B

<=2 HA -

HIANEE YTAHLE o]B7] Y e 77
W 38 2 N2AE, A3 opitA], A g
g QA aela 71ed, AnjFeg BEa e
BEER 71749 follow-upSe] Fesde
RE FA9 Aoty 1 F Hag A4 AS
= AA g rayd] A9, 44T A4 g &
T, S 77 A, 249 58 S o
F-2-Hr},

AAG traye] A2 QA5 Ao B
< 9L XA, FZNM AHEHE trayel
F&o] ML FAZAL 2 AolAU
A g Zojng A2 A-S trays

Ll£

166

CHEHR| 2HE &8H3| K| 'Vol. 36, No. 1, 1998

ZA}

Megitte Ao 284

2—1@?5} tray®] 87%
23 Wu, Aoht Az —:—94
B3 tray‘-H““ T+ borderA}e]
A7F AAE F7HE A Fein, 731} A3AE
ARHA FAAA olgHE RS WAS o &
07 A SAE AGF L 42 Yeot
tray9] Fejzte] Aol o3 Ao|n] oAdZol
g ot fALSE HElE Zte trayd 4 E FYe 9
39 FAE Bgstm, thae] A0 o)
B4} =2 A FASL A4
B8 B 4L vAdeE AL ¢ 4§ 4
o E3H *‘:”° & Al 3 714 tray<)
Aol A3 AFNA =] EAS 93
AZE 714 traye ¥799 (AZFH o2
AsA gt s

L3 FEe Bonwil”, Hawley'” S
e 7Aooz HAME olf Be FAE)
o AAAA NEF FHE PEF F 9 &
¢ 2 FF2e] A7 27)de @& U
3, VE, 08, 253y, 7HES 72 Yy stx
S4%0%e B o, 1% Aok g4
94 Q:I’Lﬂ' °]’r°17‘] %]—1516) Enk]l?lB) E}%IQ)

. m 21)
LAY, AWEEXM, cubic splined?? o



Fig. 1. The three dimensional measuring

device.
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Fig. 2. 2 Digital verniercalipers and 1 Digital
Depth gauge.
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Fig. 3. The establishment of standard occlusal
plane.
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Fig. 4. The establishment of standard axis.
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M2H

Fig. 5. The landmarks and linear measurement
used in this study.

a, i distobuccal cusp tip of left and right 2nd

molar., b, h: mesiobuccal cusp tip of left and right

1st molar., ¢, g: cusp tip of left and right canine.,

d, f: midpoint of incisal edge of left and right

central incisor., e: contact point between central

incisors., CW: intercanine width.(c to @), M1W:
inter-first molar width. (b to h), M2W: inter-second
molar width. (a to i), CH: canine height.(e to c-g
plane), M2H: second molar height. (e to a-i plane)

AYzaTRY A
5) A2 A7 EA(M2W) : 34 A2ATA 9
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4x
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7. EEf & 3019 KA FF
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Lol Wez Az BHael HLsgch
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Fig. 6. The angular measurement.

a, i: distobuccal cusp tip of left and right 2nd
molar., b, h: mesiobuccal cusp tip of left and
right 1st molar., ¢, 9: cusp tip of left and right
canine., d, f: midpoint of incisal edge of left and
right central incisor., e: contact point between
central incisors., RCA: right canine angle., IA:
incisal -angle., LCA: left canine angle

AZA Lol =g A8Z FEUT A
g A48 K-37 3 £A4(K-means clus-
tering method)& A8t} AAMEES 37H2) ¢
AEF Fe2 Y52, Blind methodg ©]&
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dTEEY AET FHE 44 334 &/t
2 BEF3ld 1 4%4E FAAY 9
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FA7} 3-8m7t HAse 2208 szx2e
o ANEES A2WFAT EA47 1702 7
Zt BR3ich

n. e74%
1. MHE g5

AAZE F59 AZX 9 45, AS 5T Y|
£& Table 1.9} A A&t

D AR 17 1 #FF FAEA Aele] FHHNM



Table 1. Linear and angle measurements and 2-ratio in mandibular dental arch. (unit: mm° )

measurement ‘ Sex male female t-test total

CH mean (S.D) 534 (1.18) 49 (1.12) * 519 (117)

M2H mean (S.D) 4019 (259) 3921 (2.15) *x 3981 (2.44)

CwW mean {(S.D) 2741 (1.78) 2667 (1.73) ** 271.16 (1.78)

MIW mean (S.D) 4172 (265) 4570 (2.19) - 463 (267)

M2W mean (S.D) 5124 (2.73) 5432 (254) *x 56.09 (3.01)

IA mean (S.D) 13754 (8%8) 13954 (8.42) - 138.32 (8.80)

CA mean (S.D) 134.48 (5.45) 132.17 (5.15) * 13357 (5.44)

IA/CA mean (S.D) 1.03 (0.11) 1.06 (0.10) * 1.4 (0.11)

M2W/M2H mean (S.D) 143 (0.11) 139 (0.09) ok 141 (O.11)

CH : canine height.,, M2H : second molar height.,, CW : intercanine width.,, MIW : inter-first molar width., M2W :
inter-second molar width,, IA : incisal angle.,, CA : canine angle., IA/CA : incisal angle/canine angle.,, M2W/M2H :

inter-second molar width/second molar height.
* ; significant at the level of 0<p<0.05
** | significant at the level of 0<p<0.01

#HLZ AXnFAHE o] 247 71EHe] T

= A7A 9 Agle EA 5.34m, A=} 495
mn, AA BFE 519m(SD. 1.17m) Fom
9y Al @& A7 JYATHO<p<
0.05).

2) M2 T 17 : FS FHA Aol FLH
NN FHE A2 TFA] AHFESTFAH S ol
Az 71&40] e H7iA e Ade @x
40.19mm, A} 39.21mm, AA) HFE 39.81m
(SD. 244m)H o™ Fq o] E F2 3}
7} 12H0<p=<0.01). )

3) AL A A5 AX aFRHTY A-e
G2 27.41m, 92 26.77m, AA BFL
27.16mm (S.D. 1.78mm)A o8 di Ao
€& felart AATH0<p=0.01).

4) A1 7R+ 27+ 5 Al 72 24HS
D5 Agle EA 47.72m, A} 4570
m, AA] BFL 4693mm(S.D. 2.67mm) How
HYUAddd & foA7t UATHO<p<0.01).

5) M2l FA 7 F73 ¢ &5 A2t 3] dAYE S
IFAY Adde A 57.24m, A 54.32
m, A& FHFL 56.09m(S.D. 301m)HoH
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dy el @& FI27t AATH0<p=<0.01).

2. 2%

) 422 @ FHAZGL @7t 137547 |, Az
13954° |, AA| HFL 138.32° (SD. 88 A
on Juigdde & {oztrt gl

2) A7 Hat ARG A 13448, J#
13217 , AA HH 13357 (SD. 544" )
gon didde wWE HFox7E ARG
(0<p=0.01).

3. A=

) $AAZL / &5 A Z9 A7 FEAL/A
A& FA 103, Az 106, AA HFL
1L.04(SD. 0.11)QF o™ YA a2 g9 a7}
AATHO<P<0.05).
2) A2 A 7 / A2 X 27 : A2HF
A7t E7 / 273 A 143, 921 1.39, AA| F
2 141(SD. 0.1 ey A Hd e &
27t AR THO0<p=<0.01).



Table 2. Linear and angle measurements in each three arch shape. (unit: m °

)

shape V shape U shape O shape
measurement significant mean (S.D.) mean (S.D.) mean (S.D.)
CH ok 6.74 (0.84) 3.36 (067) 525 (0.71)
M2H ** 40.07 (2.61) 385 (2.29) 40.03 (2.36)
Ccw *k 25.76 (1.65) 2768 2.04) 21.34 (1.62)
MIW *k 4597 (2.06) 46.17 (29) 4728 (2.66)
M2W - 5543 (2.60) 55.67 (3.16) 56.32 (3.04)
IA *% 124.83 (4.23) 152.76 (4.58) 138.03 (4.66)
CA *% 141.64 (3.23) 12535 (3.34) 13366 (321)
IA/CA *x 0.88 (0.05) 1.22 (0.07) 1.03 (0.05)
M2W/M2H - 1.39 (0.11) 145 (1.0) 141 (0.11)

CH : canine height.,, M2H : second molar height., CW : intercanine width.,, MIW : inter-first molar width.,, M2W
* inter-second molar width,, IA : incisal angle., CA : canine angle., IA/CA : incisal angle/canine angle., M2W/M2H

: inter-second molar width/second molar height.
* , significant at the level of 0<p=<0.06
** ; significant at the level of 0<p=0.01

Table 3. Multiple comparision by Bonferroni’s method at the level of 0(p<0.05

-V shape U shape O shape
V shape MZH, CW, CH, IA, CA, IA/CA| MIW, CW, CH, IA, CA, IA/CA
U shape |M2H, CW, CH, IA, CA, IA/CA MW, M2H, CH, 1A, CA, IA/CA
O shape | MIW, CW, CH, IA, CA, IA/CA [MIW, M2H, CH, IA, CA, IA/CA

CH : canine height.,, M2H : second molar height., CW : intercanine width.,, MIW : inter-first molar width., M2W
. inter-second molar width., IA : incisal angle., CA : canine angle., IA/CA : incisal angle/canine angle.

Table 4. Various MANOVA' for the arch shape.

statistic significant (0<p<0.01)
Wilk's Lambda 0
Pillai's Trace 0]
Hotelling-Lawley Trace 0
Roy’s Greatest Root 0

* . Multivariate analysis of variance

4. XIZ=0| S0 3|

9T guE AA BEES FAAAR 2
Ao Hge olgsa A2 Y £ A
om 77+ VE, UY, 0%22 993t v

gL AXZo] FAXNZARY E NEF JH(F
AR)Ze B 12488° , AAZe] HF 14164
T, FAXNG/ARAZY FFE 083(SD. 0.06)E
YEMA 3L, USRS $HXZo] AXZRg 27
B(FEXZe HF 15276° , AXZe HH
12535° , FAAZL/AXNzte Ho 1.22(SD.
007)& Jehgen, 0¥e FAdxZ4x 74
Ztol W% FeN(FAXZ HE 13803 , 4
2zte] Ht 13366° , FAHA Z4/AxZe A
1.03(S.D. 0.05))& et Table 2). Z+ ¥ E)
o HAAZ &5 9 g AF I537 v &9
HF EFAAE F3HL, ANOVASH Bon-
ferroni’s methodell &} & th5 8| A1 2o
TAZF 73 A2 FA 7 23/ v]&&
AL ZE ASFEqA Z FEiY 794
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Table 5. Distribution of male, female and total samples in each three arch shape.

V shape U shape O shape total
male MO ;of samele 15.25% 131% 1% 138
fermale  "TDeT O sample 126% 1% 201% 81
total number o8 sample 1a% 1% s %
" V" shape "U" shape "V” shape "U” shape "V shape “U” shape
152% 13.1% 126% 17.3% 14.2% 14.7%

“Q” shape “0" shape “0" shape
1.7% 70.1% 71.1%
male female total
Fig. 7. The composition of male, female, and total samples.
Table 6. Classified table‘ of eye by statisitcal classification for three arch shapes.
naked eye statistical V shape U shape O shape total
V shape 30 3 46 79
13.3% 1.3% 205% 35.1%
0 21 9 30
U shape 0.0% 9.3% 40% 133%
O shape 2 9 105 116
0.9% 4.0% 46.7% 51.6%
total 32 33 160 225
14.2% 14.7% 71.1% 100%
o[ ] N ? o !
po- \ / pe- \\ . / po \\\ /
" \ / - \ / o \ /
N N\ / N \ r \ /
- \.// . \ -/ 5 \\_///
V  shape U shape O shape

Fig. 8. The 3 kinds of mean polygonal arch shape plotted by mean X, Y corporation.

’
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Table 7. Three degree polynomial equation of three arch shapes.

three degree polynomial equation R-square
V shape y=-6.44X107-45X 10" x+255X 107x*+1.86 X 10*x’ 09
U shape y=8.12X107+485X 10“x-55% 10"*x"~2.85X 10> 095
O shape y=-2.36 X 10%-2.66 X10“x+9.04 X 107 *x*+2.68 X 10™*x’ 095

«+ 3 T T U B 7 T U U1 ¥
~.
« T T T T YT R T ¥ XY

= 3 & 3 9§ S VP T F T I

PR B R R I NN R
=

R R R R I

R R R R R I I
=

V shape

U shape

O shape

Fig. 9. The scatter diagrams of the cusp points of 3 different lower dental arches and 3 mean curves

formed by least square means.

o] VeIt o1 (Table 2, 3), T3 MANOVASI
Me Zt XEZF Fejzto] f9A40] o] YEl
WoH(Table 4). AXF 2.2 040] 71.1%= V4
2o, UY147%)3 V¥ (14.2%)2 vl&¢
X E Jelligic 9 25 0¥¢] 71 Bt
on, date] A¢ VE(152%)°], dAte] A$ U
8(17.3%)0] 2 oz B BE¥E Jehld
H(Table 5, Fig. 7).

EAlol <3t BFS} K<t g ¥R/ A}
o] Yehlle F&8EE SAEF 9% #4F
HR S FA AT EF7AEY vlwdlo &
AR E FAeYL(Table 6), 2t EZF FHE
9] §AL A golE F Y=E 71E49 HE
FEE A4 AES AE3}AHFig. 8). T3l
A ASHE o83t 3742 AT Fe9 3
A FAY 335 & HaAFHOE F3la,
A% A4 (R-square)E T3t tHTable 7). AlS
AE IET 1279 nFFE FHAJHLE
AgHe I=E B8l 73 2845
AZAT AZH Alolg A E Yeile 22
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2 295 APTIt Foe Aojx, o] AFA
5% APEE Bo 423 & APRE
Yeblidith 2 Jeje] Axe 2 HAAFHS
2 3 NG FA L Fig. 9.9 AlAIsIE 12, 0¥ 9l
718 B2 8o IAFHAS

NGZF 27l AA BES A2 FALT F
B3 17E ol &3t 47 47kA ¢} AR &
F 8 F UKk Al 2 A% A S Ve R
A9 AZjz BRI en, 1 ZA%E size
1(range: 42.24-48.23mn), size 2(range: 48.24-54.
23mm), size 3(range: 54.24-60.23mm), size 4(range
: 60.24-66.23mm)E AN 1, 2 3719 A
F2 2 Ztxel AZYEIHo| v & BdH F
FURE T3 t-testE FA-E AFsET
(Table 8). ANOVAS$} Bonferroni‘s methodel] €]
T gFviny A3 AX 1A, A2 17,
ARG, FAANY/AXNZGY v &S AT =
E AZFEEAAN 7 Z717e] Fefdel e
W (Table 8; 9), t+¥§d MANOVAME Zt g
gj kol fo)4dol 1go) velgtH(Table 10).



Table 8. Linear and angle measurements in each four arch size.(classified by M2W)

{unit: mm* )
size size 1 size 2 size 3 size 4
measurement significant mean (S.D.) mean (S.D.) mean (S.D.) mean (S.D.)
CH - 431 (181 504 (1.33) 529 (1.10) 504 (0.92)
MZH - 2827 (2.65) 39.30 (2.46) 40.07 (242) 3972 (2.31)
CW *x 24.98 (4.68) 2662 (1.55). 2128 (171) 2847 (164)
M1W ** 42.32 (334 4476 (1.64) 4764 (2.30) 49.35 (275)
M2ZW ** 4805 (0.13) 5269 (1.09) 57.04 (163) 6152 (1.19)
1A - 14265 (10.54) 13371 (10.31) 137.73 (823) 141.01 (7.20)
CA ** 127.49 (4.38) 131.56 (6.06) 134.37 (5.00) 135.04 (452)
TA/CA - 112 (0.11) 1.06 (0.13) 1.03 (0.10) 1.05 (0.08)
M2W/M2H *x 1.26 (0.09) 1.35 (0.09) 1.43 (0.09) 1.55 (0.10)

CH : canine height,, MZH : second molar height., CW : intercanine width.,, MIW : inter-first molar width,, M2W :
inter-second molar width,, IA : incisal angle., CA : canine angle, IA/CA : incisal angle/canine angle, M2W/M2H :

inter-second molar width/second molar height.
* ; significant at the level of 0<p=<0.06

size 1.(M2W) : 42.24-48.23un

size 3.(M2W) : 54.24-60.23mn

*x ; significant at the level of 0<p<0.01
size 2.(M2W) : 48.24-54.23mn
size 4.(M2W) : 60.24~66.23mn

Table 9. Multiple comparision by Bonferroni’s method at the level of 0<p<0.05

size 1 size 2 size 3 size 4
. MIW, MOWAMZH, | CW, MIW, M2W,
size 1 Mzw M2W M2W/MZH
. MIW, M2W, CA, | CW, MIW, M2W,
 size 2 MW M2W/M2H M2W/MZH

o3 | MW, M2WADH, | MW, M2W, CA, CW, MIW, M2W,

M2W M2W/M2ZH M2W/M2H
w4 | CW. MIW, M2W, CW, MIW, M2W, CW, MIW, M2W,

M2W/M2H M2W/MZH M2W/M2ZH

CW ! intercanine width.,, MIW : inter-first molar width., M2W : inter-second molar width., IA : incisal angle., CA:
canine angle, M2W/M2H : inter-second molar width/second molar height.

Table 10. Various MANOVA' for the arch size.

statistic significant(0<p=<0.01)
Wilk's Lambda 0
Pillai’s Trace 0]
Hotelling-Lawley Trace 0]
Roy’s Greatest Root 0

* . Multivariate apalysis of variance

174

AAHOZ size 2(27.1%)9} size 3(63.6%)7} &
AL size 1(1.3%) size 48.0%)c ¥ ¥ E
JeRi Ak Y BF size 37} 7HE B3, @
2] A Sl size 2(16.0%)} size 4(13.0%)7}F
H&d E¥XE 293, qAe ASdE size
2(44.8%)9} size 3(51.7%)7} ¥l &3 BXE HY
tH(Table 9, Fig 10).



Table 11. Distribution of male, female and total samples in each four arch size.
(classified by M2W)

size 1 size 2 size 3 size 4 total
number of sample 0 22 98 18
male % 00% 16.0% 71.0% 13.0% 138
number of sample 3 39 45 0
female % 35% 448% 517% 0% 81
number of sample 3 61 143 18
total % 13% 71.1% 636% 80% 2
size 4 size 2 size 1 size 2 ize 4 sizel
13.0% 16.0% 35% 48% sézg% 1.3% §7Zfo/f

e

size 3 size 3 size 3
71.0% 51.7% 63.6%
male female total

Fig. 10. The composition of male, female, and total samples.

Table 12. Linear and angle measurements in each three arch size.(classified by M2H)

(unit: mm ° )
size size 1 size 2 size 3
measurement significant mean (S.D.) mean (S.D.) mean (S.D.)
CH *k 4.35 (1.53) 519 (1.03) 6.27 (0.65)
M2H ok 35.78 (0.09) 3992 (1.49) 4428 (0.82)
Cw ** 26.11 (2.29) 27.18 (1.63) 2844 (141)
MIW ** 4579 (268) 46.96 (2.58) 4817 (2.87)
M2W ' - 55.48 (3.32) 56.09 (2.99) 56.98 (2.70)
IA *o 14341 (11.33) 138.22 (8.24) 132.38 (4.77)
CA - 133.35 (7.48) 13351 (5.25) 134.41 (363)
IA/CA *ok 108 (015 1.04 (0.10) 0.99 (0.06)
M2W/M2H Aok 155 (0.09) 1.41 (0.09) 1.29 (0.06)

CH : canine height., M2H : second molar height., CW : intercanine width.,, MIW : inter-first molar width.,, M2W
: inter-second molar width., IA : incisal angle., CA : canine angle.,, IA/CA : incisal angle/canine angle,, M2W/M2H
: inter-second molar width/second molar height.

* , significant at the level of 0<p=<0.05 size 1.(M2H) : 30.81-36.80mn
** ; significant at the level of 0<p<0.01 size 2.(M2H) : 36.81-42.80mn
size 3.(M2H) : 42.81-48.80mn
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Table 13. Multiple comparision by Bonferroni’s method at the level of 0<p<0.05

size 1 size 2 size 3
size 1 | CH, CW, M2H, 1A, CH, CW, M1W, MZH,
M2W/M2H IA/CA, M2W/M2H, 1A
size 2 CH, CW, M2H, IA, CH, CW, M2H, 1A,
M2W/M2H M2W/M2H
1A/CA, M2W/M2H, 1A MZW/M2H

CH : canine height., M2H : second molar height., CW : intercanine width., MIW : inter-first molar width,, IA : incisal
angle, IA/CA-% incisal angle/canine angle, M2W/M2H : inter-second molar width/second molar height.

Table 14. Various MANOVA' for the arch size.

statistic significant (0<p=<0.01)
Wilk's Lambda 0
Pillai’s Trace 0
Hotelling-Lawley Trace (0]
Roy’s Greatest Root 0

* . Multivariate analysis of variance

Table 15. Distribution of 'male, female and total samples in each three arch size..
(classified by M2H)

size 1 size 2 size 3 total
number of sample 16 103 19
male % 11.6% 746% 138% 138
number of sample 13 71 ' 3
female % 149% 81.6% 35% 81
number of sample 29 174 2 -
total % 129% 77.3% 98% 2
size3  sizel size 3 sizel size 3 size 1
13.8% 11.6% 35% 14.9% 9.8% 129%
size 2 size 2 size 2
746% : 816% 713%
male female total

Fig. 11. The composition of male, female, and total samples.
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-ABSTRACT-

A STUDY OF MANDIBULAR DENTAL ARCH OF KOREAN ADULTS

II-Han Kim, Dae-Gyun Choi

Department of Prosthodontics, School of Dentistry, Kyung Hee Untversity

The purposes of this study are to evaluate the Korean mandibular dental arch and classify the mandibular dental
arch shape and size based on the incisal angle, canine angle, inter second molar width and height. In this study the
mandibular study models were fabricated using irreversible hydrocolloid impression matenal from 225 volunteers with
a mean age 23.62 (range 19-29). And the study models were measured with 3-dimensional measuring device and the
mandibular dental arch was classified by means of K-means clustering method and visual inspection, then obtained
data were analyzed with t-test for the statistical analysis.

The results were as follows ;.

1. The average canine height was 5.19mm(s.d. 1.17) in both sex, 5.34nn in male, and 4.9mn in female. And the sexual
difference was significant(0<p<0.05). ‘

2. The average second molar height was 39.81mn(s.d. 2.44) in both sex, 40.19mm in male, and 39.21om in female. And
the sexual difference was significant(0<p=<0.01). -

3. The average inter-canine width was 27.16mm(s.d. 1.78) in both sex, 27.41mn in male, and 26.77un in female. And the
sexual difference was significant(0<p=<0.01).

4. The average inter-first molar width was 46.93mm(s.d. 2.67) in both sex, 47.72um in male, and 45.7mn in female. And
the sexual difference was significant(0<p<0.01).

5. The inter-second molar width was average 56.0%n(s.d. 3.01) in both sex, 57.24um in male, and 54.32nm in woma.
And the sexual difference was significant(0<p=<0.01).

6. The arch form was classified into three shapes based on the incisal and canine angle. V-shape showed 124.88° of
incisal angle and 141.64° of canine angle, U-shape showed 152.76° and 125.35" , and O-shape showed 138.03° and
13366° respectively. Each shape distribution was that the V-shape was 14.2%, the U-Shape was 14.7%, and
the O-shape was 71.1% of the 225 study models.

7. It was thought that the use of second molar width is more reasonable than height for classifying the dental arch
size. The arch size was classified into four sizes based on the second molar width. Size 1 showed range of 42.24
-4823mm, size 2 showed 48.24-54.23mn, size 3 showed 54.24-60.23mm, and size 4 showed 60.24~66.23nm respectively.
Each arch size distribution was that the size 1 was 1.3%, the size 2 was 27.1%, the size 3 was 63.6%, and the
size 4 was 80% of the 225 study models.
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