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QAN E Ada g TR B d2ee, AFgtn g 6ty

¢ Al Aok MASA $4e 4849 4% = DA APl wel s Uepte o
528 od 59 5A¢ AT 0% sdo2 J4Uh ATAEE Ao AAAY HASA Welsh
B¢ 2k o ALF B £59 Ao wlmste] BIQ Hohe) WAS B mE Ao A
oA Aolg wlasideh PR e 16879 BN WA Aokl 4 HobelE /A 160
el AA Nolwd AN ehish ZolFiold BEAL 157 $5 HAS 24E 2Ajslglct AFe o
$3 2
Loiys) B4 918 e Ahecke viebisieh whdel olelg i Amake nel g giglev
£doz et A7 b Bl A8 AEGHs ABEIAN SR FUNEE 27
31.2%, 7.6%% ) el A Abzckeie) ZaasE e 255 ulg) 7 Rk
2 #7125 E 918 ARl 102%2) WEE ek,
3. 43 MEwo) et 944e $ NEs deken, olle EUd A9 S o Bl
S ERL
4,918 SolFrle mFE Aol 47 UAZ T 1 96%, TAZo) 1 : 81.7%) Aok, okhe Aol
FUe 2 G A7 A BATELIK), FAZAFHANE 448l A (620%)7} 713wtk
5. 2ol mipel wv-as e e da 2 A8 WA IE 4Pl Y Uske 9
BAE U 4-el 714 gol BRI,
6. 7}eb il o] 5 (Carabelli's rain®] FWAEE BHIL RAZ FllA% RRAYD o1F 2 27 Yoi=
Y 74 AL 09%3Th B7ASIH Carabelli B8 FHUEE: Aofalol] ule) o7 sigke.
7.0k ¥ ZolFie) AW BE-TF HYE YSHH +5%e) A7k 45.6%, 51652 A2 wg 2
&8 2al W, ol AR AW HUL 40 o] 463%, L5YL 400%2 WFF 4
AN 19 WelF uglch BFAVL WY e 2254 He) Tl mEE AW Yele wga
Tge dehilE 49 (5 2EUEA RE 09, 549 ZFE AR +3d9) mg 03 7
=49+ s §E RS vehic
BAIGEFZE AR A9t ole AT FolA 53%, okl e FAZelFAN 51 ATase
obhE A, BT} Il A7} 7.5%, 4.1%2 BRH

goti 7| gt : Ao, P, $FY, ZAFH, ¥IAS B4, AL LR, B3

of Aopd7] #3A o A= Lo vlE 3

M 2 il Edwiold o3 vehde Ade 29

A RE A A L] Aol 23 wlEeld W4 el

A delvt AFHQ 2] Wolx ofd F Uvhs AR =3 FAEHA el Ald. 53, A
“o w¥e 19 VERedEARs) Axdarea  oF Al GFE FIAE SNl ol ARl
NERINEERPY A obp Re WEE JEhie 53¢ 2ch o
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2hA] AbSHE] Aol 5‘1
olF o A& AL
= A3 =5 AL F& WHE
act.

by Algh Rele] FedH B 7k
2akgk Ak dze §A44 RoE wedsd
(Jordan®} Abraham 1992). ©] &} v o] F3t= o
2 Aot eladt §434 FAET ozl 1L A
el Aol FabH el AHE A viehyr] dE
o Moz A FIHA AeE w7
wg-o] (Iscan 1989), AANFE #of o= 38
Foh A o w S Fa3 ofu]E Zheo

Al Aeole] HAE BAEL FHAq <8 m
#3A gkl wet GFEA vehide o
EAL oyl 232 BEAE AN 2% 29
o2 AMg-Ech Al Aok e F WE:F<l ¥
AE BAoze 99 M FFFHE ARY
¢ (shovel -shaped incisor), #)7]2.F ¢ (peg lat-
eralis), X|o}2] MAA 7<= (congenital missing), 7}
¢} X o} (supernumerary tooth)®] &3, o] F ¥e]2]
4o} e, F-(cusp) 79} HFelj2] o)Ak olF =
Fd de] fyWel ¥ Rrbdel AAe] £d
S gtk o] Arge] 2 HlE 9 ERHE 55
Trolt g AeolE Jepln 53, andRez £
23 AWE AFH} vty Al X okl e
s v &2 Pehi ol o & F5E Hu
s B4 Vel ey g2l HolE 4
i vA & AR W =8, AR Ex
H AL fRE A XolE dahez 3
AAY °1h ML AeolE oz FHA< 1
AZ EANE 2ARE Pl FAP=
1989, 737 = 1994, 3|44 £ 1999).

atebr stEql Hohg oz & AA A ¥
;:ﬂa";;(-'l ailo]g_]. __}H° 7‘-_9_5*]» 'E.:]:-:.'“ILO]_,] ;q}x o] _ﬁ_
It As= xE JAdes S48 5 9 A
B2 g F4ste old W%t A7k AAAF
T 378 el A E LofellA] mj$- 7}
2 i F83hvt

olel of Ay grarql Aol BA” R ot}
AANH de FHoludg wiipom 2o} H

174

" Copyright (C) 2003 NuriMedia Co., Ltd.

& S48 2k o Ang o 259 A
skl mated Aofe] MiAS Bl BE W=
ARQFEA Aol ulzahsic,

WE 2w

1.4 AR

gharel 1687 AlAlell A -2 =o}e} 160732 A
A AHeolrd g Algaisith Aol B HelE
g Aol EE 7] ALsin sEE
ahe. 47)¢] o} 70% ethanole] RAF I, A=
Adwd3 vAE 2AEF AYEc)h Felrdd
g4 Akl 2] Jeltrate Plus (Dentsply Co., USA)E
o182} 91 ofE Aojsh o2 gHE A
o] &3 Aol AN (yellow stone}E Fof 23
o, FHE dela A3 Aol & e A
23tk

2 A Wy

gl Aok 3 Pst TolFeld nF
E4] u)A & 5A& 28l

P £ENNNE 25 o) FE) WA
5744 2Ac SelAE ARRSFE (shovel
—shaped incisor), ©]ZFAZ ¥ (double-shoveling) 9]
Hele} 7 wl=E TS oo (Figs. 1, 2). 42
ok (shoveling) Hell= #< =z =44 (lingual mar-
ginal ridge)o} % g o] Ho|= Fzx:2 I WX
Axe] wel 0 (none), +(trace), ++ (semi), -+---+
{shovel)Z. B-F-8l9dc} o] FAtmeke HZuale] 4
Ao whéal vEe] YdeFor BE3A FHeu
2 BoFg 33 gl leg, Xole] gHERW (mesial
surface), W=7 (distal surface) 2.2 25 A=} ¢t
Z A&Zn nrd 243 A% Fo= PRI
2e]at 7HES el A7) 2ok $h (Barrel -shaped
incison) 7} Wehte WIEE 2AMSES HWEE
(lingual pity®] YA =g 23] 2AEGH
{none/moderate/serious). 3 Y] ol eht
= #ZF< B389 (linguogingival groove)9] a3
& olsfy 1758} (none/moderate/sericus). £
FUANE £F) AR Yehis Bue 2
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B

ANl =8 "]'75}951‘74'@3!316 1.

ZF 2% 67] 3% v|AS 5AL
Abalsd -1454 ZoFAME mF5e e
gh a5, 7lebdle] 4 A (Carabelli’s tubercle)
o] 23 7 WiA=S A (Figs. 3, 4, 5,
Table 2). wErd wahe wx=e] 437, 472k A4
T (hypocone)®] 7] (-, —, H)ell ==} 4,4-,
34,302 Pglon (Fig. 3), 919 Seladd 43
#Hzo| Yeple sleple| A F7)el vt 471

22T
A 2% (no expression, pit, small contact with groove,

el
o

ool

high cone)2 140t (Fig. 4). ZoiFe] =3
ulmsl Alske] BAEy] JE AL AF datedlA
A 8] 8}9 -

ol g SolFH oM x wF o} vlEe] =

STy 438 B aPdade dxw
o] meF(Y, H)F mFES @A, 5l ek Y5,
+35,Y4, +42] 4714 4307 Jgld} (Fig. 5). =
A 719 =5 o] BRAEE AT (cusp 6)
9} ATHE (cusp ) LH A=E FAch A6
e} A7ae) =7)9 mepel 77t 5748 4
3 o7 B23)9]c} (Table 2).

Hopma]o| A 37}x] WA 5o Feshy W
olg WFsT EFach el TN E
wa) qhas) AE 3ge] §Ee| vehbes A
I BEAEE FUHATL, STUANE Rl

28 Fqsle BRI ZojFME 9, of
e 2% Holweld] 43 Fstm RN
(Table 3).

Fig. 1. Morphological variation of shovel-shaped incisor (left
panel : incisal view, right panel : palatal view). Arrows
and asterisks indicate the prominent marginal ridge
(shoveling).

Fig. 2. Morphological variation of double shoveling of the upper
central incisor (left and right panels : incisal view). Ar-
rows indicate the prominent labial line angle (double~
shoveling).

4-

Fig. 3. Cusp-groove patterns of the upper molar. Numbers indicate the number of cusps.
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Fig. 6. The cusp 6 (left panel) and cusp 7 (right panel) of the
lower 1st molar. Numbers indicate the cusp present. Cusp

Fig. 4. Carabelli’s trait of the upper right 1st molar, Asterisks 6 is locate distally between the cusp 4 and cusp 5. Cusp 7
show the high cone of Carabelli’s trait. is between the cusp 2 and cusp 4.

Y5 +5 Y4 +4

Fig, 5. Cusp-groove patterns of the lower molar. Characters indicate the form of the occlusal groove and numbers are the number of
cusps of the lower molar,

(double-shoveling)?] &3nlx*= z}z} 31.4%, 7.6
g %A ) FAEGEIT} ehd 2o Ane
W— A3} Ao} 2R dBRol Hohhe H97} 7
1. gh=tel X|oje H Ex
i S b % 3k} (Fig. 2, Table 1), oF® Qo)A o34t

AR (shoveling)®] 289 w=: 71E%Y weokgus AR veptA gghet (Table 1).
OL4%)AM BT A% =g (93.2%)904 o ¥ #) 7] m.oFh (peg lateralis)= $1%) 7}k A

et Aol mE Abrofiiue] FHnlEE AR 9 #AFglon EHElEE 102%2 $AF(9.4%)
A e AFGUE AR, A IEdYE FRbl ue o2} (13.0%)004 o @ol ¥stelc). smat
A oo g2 ilze deigel 2ehd gelA v 2.9 B (lingual pine] el $)E etzmoieajs
Rekeh] (semi-shoveling)9} At= oFsly] (shoveling) EE wrge) Yo} e AsA Yeh}A) e
o 2WUIEE 2F A U= o 2% AR w99 sEQUe e 2 2k (serious) 3
el gl 98 dve ARGE vegE A 2L e 8o 20.6%00A4 TAF QT sniatee
A AT 4 39 Fig D dbgel) ollg 9 9] Zdnlsd WA s dape)l ozl A )4
o A AR (shoveling)& Bl A4E T d= ¢ 5 AsFe woch HEe B wge] 2duls: 9
Hom Atmcke] Exoz vehd 75 (trace)7} dEIHES FFEGV A o ke, HY
7} wkgkel (Table 1). FdellA] & weE AFE B} (Table 1).

A= dFSYe B AAM ol BAERUY 3y dE:ae] Vel gdde v uss

S
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velgen, ofefE Hunc $E S
o} o] 2 (Table 1).

o3 EF foff et vlmst A, 99 &
o] FUE wiRF-e] 47) Al EelFv 1 96%, EH
Fo] 3] : 81.7%) govt, ofllE FoFyelAe
RAA ol F et EAZF7) vh e R RS
o} ol AAZAFHUE wFF} 5701 Asvt
7 ekl Wbl (81.1%), B el Gyl M= 47
ol 7A$-(52.0%)7) 71 wskeh. @Ake} oAbl wt
£ ael 2A ghskert, oy ATl F el
2 578 wE7} vERs A7 FA 85.4%, A
53.8%% W& ale]E ®ch

Table 1. Non—metric variants of anterior teeth in Koreans

olg awe] o uy §3E& JFEez W
o wr-u3 Je {FIFE SR Relek
AE RSl Frie “4870) A wk: (F
2} 97.5 %, A2}:77.8%), 18} SH 2ol T “4-.
o] b el TAFGIH (F4:76.6%, <At
75.0%) (Fig. 3).

§e ZelF) o] AZeFHTF (distolingual cusp,
hypocone) ‘M5 =F 57pA42 2R A o=
AR ZFE WL vis & 2T Yz 2
Bt W (93.9%), 418 Aol FHel A #
74 & 279 Y2 Jephd 4] 68.8%= 71
A grelc} (Table 2). =3 hypoconee] el A] ¢

Tocth & frequency
Ttems
M F Total M F Total M F Total M F Total
Shoveling ucIt . UL1 1LCI LLI
none 0.0 0.0 0.0 0.0 0.0 0.0 361 320 35.2 323 292 317
trace 0.0 0.0 0.0 0.0 0.0 0.0 60.8 52.0 59.0 60.6 500 585
semi N 4.5 6.5 49 217 8.6 3.1 160 5.8 7.1 20.8 9.8
shovel 92.3 955 932 951 783 914 0.0 0.0 0.0 0.0 0.0 0.0
Double—shovel {labial) ucl ULI LCI LLI
smooth 73.1 58.3 696 927 91.3 924 1000 96.0 99.2 1000 1000 1000
mesial ridged 14.1 20.2 17.6 6.1 87 6.7 0.0 4.0 038 0.0 0.0 0.0
distal ridged 5.1 8.3 59 12 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0
masial & distal
ridged 7.7 42 6.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Barrel-shaped lateral ULI
none 90.6 87.0 89.8
peg lateralis 9.4 13.0 10.2
Lingual pit UCI ULIL
none 889 583 80.5 190 222 19.6
moderate 11.1 37.5 184 60.8 55.6 59.8
serious 0.0 42 1.1 20.2 22.2 20.6
Linguogingival groove uci ULI
none 554 52.2 54.5 40.7 353 302
moderate 38.5 348 375 346 412 364
serious 6.1 13.0 8.0 24.7 235 247
Canine distal
accessory ridge uc LC
none 754 64.7 74.0 91.7 95.0 924
trace 0.0 59 14 0.0 5.0 1.1
weak 22.8 23.5 23.2 5.5 0.0 43
moderate 0.0 0.0 0.0 2.8 0.0 22
strong 1.8 5.9 14 0.0 0.0 0.0
Uit : %,

Abbreviations : UCT : upper central incisor, ULI : upper lateral incisor, LCT : lower central incisor, LLI : lower lateral incisor, M : male, F : female
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L ALE 99 SAZTAFIAIMT 11.8%= e} ojFelA HAFS. 98 AA Lo F A 7}
et sl BR8] £8L 354%2 el 7 e
gl e} B4 (Carabelli’s traif) - d2E AAZ  o)l$ cekslgde o] 2 %9 sz A3

Table 2. Non—-metric variants of molars in Xoreans

Tooth & frequency
Items
M F Total M F Total M F Total M F Total
Molar cusp number UMI1 UM?2 LM1 LM?2
3 (C4-7 absent) 0.0 00 00 117 188 129 0.0 0.0 0.0 0.0 0.0 0.0
4 (C5-7 absent) : 95.1 1000 960 818 812 817 4.9 15.4 63 51.8 538 520
5 (C6-7 absent) 4.9 00 40 6.5 0.0 54 84 538 811 400 385 3938
6 (C7 absent) 0.0 00 - 0.0 0.0 0.0 0.0 0.0 7.7 1.1 3.5 0.0 3.1
6 (C6 absent) 0.0 0.0 00 0.0 0.0 0.0 7.3 7.7 7.4 47 7.7 5.1
7 (all present) 0.0 0.0 0.0 0.0 0.0 0.0 2.4 154 4.1 0.0 0.0 0.0
Molar groove pattern
maxilla UM1 um2
4 97.5 778 940 117 63 108
4- 2.5 22.2 60 766 750 763
34 0.0 0.0 0.0 2.6 124 43
3 0.0 0.0 0.0 9.1 6.3 8.6
mandible LM1 M2
YS 41.5 69.2 453 6.1 0.0 53
+35 54.9 308 516 39.0 46.2 40.0
Y4 24 0.0 2.1 73 15.3 8.4
+4 1.2 0.0 1.0 47.6 385 46.3
Hypocone (DL cusp) UMi UM2
no expression 0.0 0.0 0.0 104 18.7 11.8
weak ridge 0.0 0.0 0.0 13 0.0 1.1
moderate 0.0 0.0 00 7.8 0.0 6.5
large cusp : 23 222 6.1 675 75.0 688
very large cusp 97.5 778 939 130 6.3 11.8
Carabelli’s trait UM1 UM2
no expression 60.5 833 646 987 1000 989
pit 21.0 167 202 0.0 0.0 0.0
small contact 86 00 71 13 00 11
with groove
high cone 8.9 0.0 8.1 0.0 0.0 0.0
Cusp 6 LM1 LM2
C6 absent 97.6 769 947 941 1000 949
C53%Co 24 231 53 0.0 0.0 0.0
C5>Ce 0.0 0.0 0.0 0.0 0.0 0.0
C5=Co 0.0 0.0 0.0 4.7 0.0 4.1
C5>Ce 0.0 0.0 0.0 1.2 0.0 1.0
Cusp 7 LMl LM2
C7 absent 92.6 923 925 964 923 959
weak groove
betwoen C2 & C4 12 0.0 1.1 1.2 7.7 2.1
small distinct cusp 2.5 00 21 1.2 0.0 1.0
medium sized cusp 25 7.7 32 1.2 0.0 1.0
large cusp 1.2 0.0 1.1 0.0 0.0 0.0
Unit : %,

Abbreviations UM1 : upper 1st molar, UM2 : upper 2nd molar, LM1 : lower 1st molar, LM2 : Jower 2nd molar, M : mate, F : female
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o= ool Ak 9.9%%H T, ¢ o M vtelx)
eralc) (Fig. 4, Table 2).

ol A Zolge mPE AF-TFH 7Y
=3 4712 258 S dgloh ok g AR EF
Vel = Y53 5} 458" e] 77} 45.6%, 51.6%=.

A9 v]£d 28EL Byon 48 n¥E s}
A Aol (“Y43”, “+487)E wlg He ul=E F

g} vl ol e A Ze g w3 &
e ‘4430 46.3%, ‘+5% -2 40.0%2 WEE
“y» zale] 1) el S Rglch (Fig. 5, Table 2).
oldlg] ZojEuelA #AHE Al A =T
slellx M6LF, AT 23 FAE FUA3A

Table 3, Non—metric variants of dental roots in Koreans

o (Fig. 6). ATt #2E A4 opl= 33
ol gulel A 53%, ofd ERZelgr oM 5.1
%et. A6 ol gleA)i Fizte] Aol
7} vEbged, olilE A olgdM Rl 24
%, A= 23.1%2 AfellA] A ge] vehda.
ol e Ea ol FrolME Fizte Aol viEh
1A ekoket. w3t ofE A Fel FrdM e 97
£ AsuFrt AemFuct & yela vepgte)
olegfe Edol gl ME A5nFo} AemTe] =
717} wlsdleh ATaFE ofE A, EAZAF
Vel A zhzt 7.5%, 4.1% 2. 25 glch(Table 2).
Aotie)e}l AP 0|A% 5L Table 3o A

Tooth & frequency

Tterns
M F Total M F Total M F Total M F Total
Incisor root depression uct ULI 1.CI LLI
0/0 94.0 96.3 946 585 75.0 62.3 327 63.0 39.2 38 3.8 KR
O+ 12 3.7 1.8 256 20.8 24.5 286 18.5 264 396 30.8 379
Of++ 0.0 0.0 0.0 1.2 0.0 1.0 4.1 0.0 3.2 28.3 231 27.3
+4 3.6 0.0 2.7 49 42 4.7 17.3 18.5 17.6 57 19.3 83
+i+ 0.0 0.0 4.0 6.1 0.0 4.7 11.2 0.0 8.8 38 7.7 4.5
i+ 0.0 0.0 0.0 25 0.0 1.8 4.1 0.0 3.2 17.9 17 159
+-+/0 1.2 0.0 0.9 0.0 0.0 0.0 1.0 0.0 0.8 0.0 38 0.8
++/+ 0.0 0.0 0.0 12 0.0 1.0 1.0 0.0 0.8 0.9 38 1.5
+Hi 4+ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Canine root number uc L
1 1000 1000 1000 992 1000 992
2 0.0 0.0 0.0 038 0.0 0.8
Canine root depression uc LC
0/0 35.2 50.0 37.7 34 0.0 2.7
0/ 25.0 36.5 269 316 40.0 333
0f++ 0.0 45 0.8 34 30.0 8.8
+/0 10.2 45 9.2 43 6.7 4.8
+/+ 213 4.5 185 248 13.3 224
+/++ 19 0.0 1.5 154 10.0 14.3
+4-/0 0.0 0.0 0.0 1.7 0.0 14
++/+ 37 0.0 3.1 6.0 0.0 4.8
++/4+ 2.1 0.0 23 94 0.0 7.5
Molar root number ) UMl um2 LM1 LM2
1 0.0 0.0 0.0 53 17.7 7.5 - 00 0.0 0.0 0.0 72 1.0
2 0.0 0.0 0.0 79 29.4 11.8 73.5 57.1 71.1 94.2 714 91.1
3 100.0 1000 1000 855 52.9 79.6 20.5 429 23.7 5.8 21.4 7.9
4 0.0 0.0 0.0 1.3 0.0 1.1 6.0 0.0 52 0.0 0.0 0.0
Unit: %,

Abbreviations : UCI : upper central incisor, ULI : upper lateral incisor, LCI ; lower central incisor, LLI : lower lateral incisor, UM1 : upper 1st molar,
UMZ2 : upper 2nd molar, LM1 : lower 1st motar, LM2 : lower 2nd mola:M : male, F : female
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Z3lslct. o) F oty $EY7} 2708 Ao e
M E ASE 0.8%0A FAFG =3 ofdlY

ﬂﬂﬂﬂ—“ﬂ—loﬂ/ﬂ Zopeel 2] At 2707} 75.0%
= 7b¢ 2skw, 3707 205%= I—PE}%_I%, =4
ZolFUelME 27071 91.9%= A B Hl=F
nejch

2. Zlote v|AI& §F &8 =9

O
I_
Zt H|m

g2
55

Zk

el viehdt gmopshlel 2RMES o

Table 4. The incidences of shovel-shaped upper central incisors

# 552 A3} vlwdt 4, e }é]'EOJ:M'
Y E8NlEE v2E o8 FE5E vl AP
$¥e} (Table 4,5). 19 FB3hd, 7HHgh] wSof /\1
shovel, semi-shovel & Bl A9= 79 100%] &
V8 ne) e F2¢ ARE (RN oF
%, 25, oMoty wlmE o, FFU (Mongolo-
idell A g2 Wz Adwokihyrt veldde A
AE BAF 4 et 272w 94 AF
FEEL SYVEH o) AY P9 Hue
W &¥NlEr} w2 9k, v]SEg, Wil M o)
F e WEE 2ol Aol ehiss,

ol e AR To]Fel ERFIF mIH

among the various races nE-ag 34 o2 59 AxEs) v)as)
Upper Central incisors
Groups Semi- Table 5. The incidences of shovel-shaped upper lateral incisors
Shovel shovel Total - Trace  None among the various races
Koreans(Kim et al, Upper Lateral incisors
present study) Groups Semie
males 92.3 6.7 99.0 0 0 Shovel shovel Total Trace None
females 95.5 4.5 100 o 0
Lahu tribe Koreans(Kim et al,
(Kim et al. 1994) 850 present study)
Ainu (Turner & males 95.1 5.9 1000
Hanihara 1977) 9 213 294 686 females 783 217 100.0
, Alnu (Turner &
Chinese y 5.6 21.4 27.0 69.7
(Hrdlicka 1920) Hanihara 1977)
male 66.2 234 89.6 1.8 7.8 Chinese
female 827 125 942 10 38 (Hrdlicka 1920)
Mongolian male 569 240 909 15 95
(Hrdlicka 1920y 025 20 915 85 female 688 135 923 10 34
Eskimo Mongolian
(Hrdlicka 1920) 37.5 47.5 84.0 15.0 (Hrdlicka 1920) 75.0 250 100.0
: . Eskimo
Mixed Indians . 57.0 43.0 100.0
(Wissler 1931) (Hrdlicka 1920)
male 85.0 Mixed Indians
female 85.0 (Wissler 1931)
Pueblo Indians male 82,0
(Dahlberg 1951y 810 1901000 femate 87.0
Pecos Pueblos Pueblo Indians
(Nelson 1937) 741 154 895 83 22 (Dahlberg 1951) 72.0 174 894 9.3 1.4
Texas Indians Pecos Pueblos
(Goldstein 1948) 951 49 (Nelson 1937) 8.0 140 950 50
American Negro American Negro
(Hrdlicka 1920) (Hrdlicka 1920}
male 4.9 7.6 12.5 33.0 54.5 male 4.5 12.8 17.3 380 42.1
femnale 3.6 8.0 1.6 326 560 female 3.8 1t.1 149 351 475
American White American White
(Hrdlicka 1920) {Hrdlicka 1920}
male 14 7.6 9.0 245 665 male 14 8.8 102 364 500
female 2.6 52 7.8 21,8 704 female 1.0 74 8.4 299  59.6
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Table 6, The incidences of cusp~groove patterns of lower 1st
molar among the various races.

Table 8. The incidences of Carabelli’s wbercle of upper molar
among the various races.

Groups N Y5 +5 Y4 +4
Koreans (Kim et al,
present study)
male 70 415 549 2.4 1.2
female 25 69.2 308 0.0 0.0
Chinese
(Hellman 1928) 26 1000
Mongolian
(Hellman 1928) 36 1000
Alaska Eskimo
(Goldstein 1048) 07 896 60 15 30
Texas Indians
(Goldstein 1948) 100 687 306 06 00
Pecos Indians
(Nelson 1937) 332 88.6 1.8 0.0 0.6
Pima Indians
(Dahlberg 1951y 162 4 06
European White
(Hellman 1928) 98 87.0 2.0 7.0 4.0
Chicago White
(Dahlberg 1951) 75 840 20 80 20
African Negro o7 99.0 L0

(Hellman 1928)

Table 7. The incidences of cusp-groove patterns of lower 2nd
molar among the various races.

Groups N Y5 +5 Y4 +4
Koreans (Kim et al,
present stedy)
male 70 61 350 73 476
female 25 0.0 46,2 133 38.5
Chinese
(Hellman 1928) 100 70 290 10 630
Mongolian
(Hellman 1928) 21 19.0 81.0
Alaska Eskimo
(Goldstein 1948) 39 310 64.0
Texas Indians
(Goldstein 1948) 132 128 638 30 205
Pecos Indians
(Nelson 1937) 206 15 26.2 34 68.9
Pima Indians
(Dahlberg 1951) 313 8.3 24.3 1.3 60,1
European White
(Hellman 1928) 8% 20 6.1 10 280
African Negro 96 17.0 8.0 12.0 630

(Heliman 1928)

Boke}(Table 6, 7). F-=rele) oty AA| Te| 3
O 2S5 vd 549 2FE 7R YE
B9 mgd uFE veplE #3G5E)e 2¥
Wz} e v, 570 mEE FHAT +3E
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Groups UM2 UMl

Koreans (Kim et al, present study)

male 0.0 2.9

female 0.0 0.0
Ainu (Turner, Hanihara 1977) 0.0 1.3
Northwest Eskimo (Dahlberg 1951} 0.0 70
Central Eskimo (Pedersen 1949) - -
Pecos Pueblos (Nelsen 1937) 8.8
American (Dietz 1944) 723
Swiss (de Terra 1905) 8.0 41.0
Dutch (Bolk 1915} 21.7 174
Lapps {Kajava 1912) 0.0 3.4
Bantu (Shaw 1931) 20
2FE 2HE AL R (5] dEe w2

7%& et} (Table 6).

el ol Ao Frie “+5379) P
28 f3E Bl A4l s wWokor, Texas
Indian#} european white® A &8 ¥}& =5l
HE] e 288 nyo AdHen <4379
2 = e Bejx Aty oE FH
uish v mA B wl=s ndv}(Table 7).

Carabelli 2789 &3l v AMekgial v]s o3
e 23dlen vehda 3542 Y ANE
o] el Ak 9.9%2] ulz 2 Carabelli HHo] 1}
=g whel, r)129 (72.3%)3 29] 224 (41.0%)

EdlME & 28 =S e ol B9
Qe A= of== B2 uiz g Carabelli Ade] e}
v Aokl ME e sz e AE
Vel e el LP e 7‘-01 of o) y-=., EA
A 27| 2F, FABERY, PF, HEZAAE
Hez ?}E}@wg@ol Lv‘s}eau}.
o &

AFARA o] AFAEL X ol AAFEA
AFEL B8 Xote] BEFAE A WA u} o)
o}. ¢]F Hanihara (1967)= 3<%9 He} AL

“mongoloid dental complex”2k sk 534 A
ole] o}z, Abmeks, cusp 6, cusp 7, deflecting

wrinkle®] & 28u%, okl g 3Tl F] oA



— WA, SN, e, 27 —

Yelhd= protostylid®] &8, 282 sleblle] E4
8 g &8 Fo2 Ao gich oo wia M
9] Ao} HAQl “caucasoid dental complex”¥ 4F
RoFhfe] e YN E, ahtej A wAE
+ AR ¢ &9, 783 cusp 65 cusp 79
2 29, 293 sleda) B4 o 2de B
A- oz Vepdaa syt

o] % ARk ¥ HHulEE olX e} A
% 9, opdl 7} AFA, o A7) Fella] Bad
ul glv} (Hrdlicka 1920, Brothwell 1981). =27}
ozl BuEel] ¥ mongoloid &, SHel-s = d}
g 2, A8 27 JAave 2 o7k el
ol Al 100%e 7718 Armek sh) &% WEE B
Ak ApAd o] elm] ¥h8Al w} glc} (Chang} Kim
© 1961, Devoto®} Arias 1967, Devoto & 1968, 7] 4]
3}z == 1989, Turner 1T 1989, 7] 3] % 1994, &
7AA % 1999). o] ATE B8 AASL §F<9
Aol 95% R we) S¥ulvz Abmokoh]
b vehd Ag oAl 3 97 4 Qiglen,
A} wleEt wiez Amokehls] EdEs &
252y 538 4EE5F A F 199%), T
¢l (Hrdlicka 1920), 3F A5 %94l (Hrdlicka
1920), ¢l A7) %91 & (Hrdlicka 1920), &g elt)el
(Wissler 1931), Ze)x 9atA it (Goldstein
1948)0] e}, Ab ke bl A E3e] LFE
A}, gl o) Amokgus dlBEe] shovel
oz semi-shovel Heix 5~6%el E-ahsle] n)
et T FSE] vls Al=k3 (shovel)o] YT
3 BEE o 4 gl (Table 2, 4).
-y e maElgAle] FEHAE A 9
dm &F Hopdos £&5% oA
=EA velr = g 378 TR el
25, 2]l dwel, viF Qldad, Ay Rmale)
A el gatr ksl EEA) &35k, Fekaldln
¢ 21%2) 2¥u=g Jehittn Ry b gle
w2 RlEE wEul Aozt glot o) dyte) A
el whzd, ¥2q9 HEYgIE o 314%, 71
PUE ok 7.6%2) HITZ 2AIE g on, B1E&EA
] (distal border) ¥t} 92 % Al 8] (mesial border)
oAl o wel ARG )3= o] 4] A3} (Turner
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118} Swindler 1978)8} Yalsle Aoz o
ME o] A% RERCE obF ¥R 27
A 74¥ko] ¥ F)o}(Table 2).

A8 Qe d AZHE FeFA wio) F, 447
2k (peg lateralisy= X|opwizle] FJe)7} 7
Zefo R XolZ-R 3 (cervical portion) vt R
4] (incisal portion)7} ¥ F£& mokoz olxlyix
ool e g BRl dele ey =3
g o $E%E didez AEE d2sk fgddh
Dt #Hrjmef Aot PEe AFzle] FHA
al mwte uie} ¢ haA dehd 4 9l 53
Arizona S 2] 715 (ASU system)ol] 2)3bd
1=k 77ER1Y) 4F = ekei] (shoveling) 8-
HollA 714 B& FFel SEle 78o=z 758
H ol ZE& HwA29 E (lingual pi)g 71
TR FRE AFI} wze] gl wd
¥ Az HouElx ok (Tumer II 5 1991). 2
2} #7]mekdue P2 izl Be sl A
4= A4S FEE 2AEdde] A g
A= 7 @Rl #r) ekl Atmekehg)
& f3¥er BRels AL oh yEvt e A
o7 Azt

dubdew % $d A4F mAE-gAo
718 A Al vlE oz Z), =8 A $-ellA
WUE mAlE-gale] dho] o} ghFHe REHo}
FretAE Al ali=d l2gt wely A
‘e3u] Wz g oty ok AN mud
el 25 FRYAA Jeh s S ok
B $3Yuad 49 S o 22 vl &
FHavkw g9l glon] (Scott 1977), ¥ o FA = )
A= &g el ol e $XHEA 9 43
M o B = A (HY $E: 26%,
ol 31 7.6%), o)Ae) A9 (Morris 1973,
Scott 1977) 742 A& dgdok

ool vAZ BA & $19 FolFuel ekt
3= 7lehdl e} A4 (Carabelli’s tubercle)?] Haul =
ol o ARE] AAAFI M EFRY] Ao
£ vieills AP Bl ARE ZeHe] g
2 ATETe 2, HFUAAN B2 FFY
Frepd e 242 5% 9E A ZoFus AT o}

k=]
=
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B 2 vlsr 99%=. @Rl A A= ¢k
olel Wk MefedFollME F 70%e 77 21
Ml=E He|it %ich (Table 8). &, =& 2§
g Fekled e FlepdEld A 3N =Er) He
, AMokelEy sheEElFd A 2EnEe oS
¥ A% vy

Y FolFre aF fo ule v)mer Fa g
Z¢ 9 AR ]IV} ERE)IHE 4
A2 ZF-F AT Aol wjiielglrth e} 9
®H ZFY9) 4 mF F WEHE T (distolin-
gual cusp, hypocone)y- A A Zo|FrjollA F# e
FUZ A$F G2} gopxe Faelslet (Table 2).
Z, 98 TS AZHZwFE F g o
£ &2 259 Yz e A53E AAE
o] 5] 93.9%, 318 EAZI 5 11.8%) has
2 w5 ez el A8 AAE
F: 6.1%, 918 EAZIFY : 68.8%)=. T3]
o] st A3, Aol deA EAZFHE
245 g4 2 A Sas g Helokes
o] ZAste] Al (Dahlberg 1949, 196318 <l=%
4 D%k -

web dAES e HE EeieY mdd
2 % et wPHwFE 7]F$o2 Dahlberg
(1949, 1963)7} A A8t 47}=]e] 4P om TR
Bkt # AZeigriels aPH sahiH
dy 25 4 ez} wekedd, @Al oz}
ol “4-"ql He7} o] vielytel ey, <347
v} “37el elE dhiz vieldbx] ik 49 E
A Fre] w3 aF-F3 -2 4-"ger gk
ou, 9 AT F g F2] 2L 430 o
ofsb7 vielsdcl. et AF7kA |8 FF2] A}
BEe] AAFHA % HAR Il AsE
o ad 4 gduish

ol B FolFu) AAZe]Fel BAIZolF
Y mF SollA A7) GE kg e,
olell g AAZAFHE ZF7 570 Aot R
Fal W, A4 EdFH el 4L et A
wokth. 53] ol ® AA e F A 6719 2E
7V ehte A7 dAkg o Aol wlesld yt
& ool M 7Y st AR A (154%)=

=
Iy
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FA @24%)0] vl LES] wk ollE FTAE
slguellal 719 mF7} vhekd AL shix ¢
et

obee ZeolF mF-2FHHL AH ol
vsh A 2ozt g ke vebgld. of
A= AAZFIE “Y57e “+5” Fe7l 96.9%
ot FAZA IR 4578k “+4” Yeirt
86.3%4ek. &, olfi® AAZAFE THFG7) S
Al Ael dlnial v, B4 FoFie a8
ezl <47l Aol ARReolyeh A FHkxY A
A5l 2stH, AT olehE AAZel 39
FE oF-nF) e Y st ga ol
g EASFYE "Hayo] AT we Aes
8319 ¥} gl (Table 6, 7). w3k AR 2p4 A}
F Aotel A [aAH Aol whazw, “Y5HL 414
e Ao} Az d sl Asezn 2y 97
= 9]} (Hellaman, 1928). 28t 29 Fajel A
ol AT F L “Y5"H Mot “+47F 0
25 ¥ @& A4E el b, A
“Y5 g o] wapeh ol2lgt e Aol Heledx
geoz v B =rt g Aew A4

ofefe TelFuelAl #AAAL A AY wF
Aol A6, ATEF FD P& HA
o} A6 T ATuFE 2F ol e FH Tl
Yueh oll® ARl B we) A
Frolglet. oleld ZelguielM vehle A6
BE AT YehE wHA 22t 4 2 A S
% Ash, A" FZelFVelA A6mLTs ASTFR
o a2 A9} sl Be wh, B Ze Tel A
B A5mFe A6wFe 27171 vlsd A4t
e HAE olfTh ATRTY Yeji 2wy
Pejz AFY ASuce A 30 209 2
2 vehd 447) sl

o)) Axtg FRse] VI Yrish ol
o wAS B4 AHT ofF e FF
Szt vlag Az, YA groe W=
7t vlzd 255 F M when, BUddx
% wsz Jepdoln 2oy 39 iz
Ax g2 sz A o ) 48 &
ol guelA shepllz] B2 A2 sz IAH

1o

-

=

oo
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ATETE] Y o5 eFsiet. wep Ao}
A% el 7 £3604 vehls T4 57
ou oY SHL de 2557 AdAFH
o2 Y 4 0k 448 SHo= o849 4
A& Aoz Az,

it}

u el

ElY
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Abstract

Non-metric Dental Traits in Koreans and Its Racial Differences

Hee-Jin Kim, Kyung-Seok Hu, Min-Kyu Kang, Ki-Seck Koh!

Division of Anatomy, Department of Oral Biology, College of Dentistry, Yonsei University,
'Department of Anatomy, College of Medicine, KonKuk University

Since the non-metric traits of the human teeth are various according to the genetic or environmentat factors, these
dental traits are significantly nsed in distinguishing the different racial groups. The purpose of this study was to.
evaluate the non-metric dental traits of Koreans among the various races on the viewpoints of the physical
anthropology. The materials of this study were conducted with incisors, canine, and molars collected from 168 Korean
cadavers and the upper and lower dental models of 160 Koreans. We evaluated the 15 criteria of the non-metric dental
traits of Korean teeth. The results were as follows.

1. Most of the Koreans’ maxillary incisors were revealed to the shovel-shaped incisor, whereas, none of the
mandibular incisors showed the shoveling. The double shoveling of the maxillary central incisors and the lateral
incisors were observed in 31.2%, 7.6%, respectively. The presence of the shoveling of Korean maxillary incisors
was the most compared to the other racial groups.

2. The peg lateralis were only seen in the maxillary lateral incisor by 10.2%.

3. It showed a relatively low rate in the presence of the distal accessory ridge of the canine and it was more
commonly seen in the maxillary canine than in the manibular canine.

4.1t was most common that the maxillary molar had 4 cusps (maxillary lst molar: 96%, maxillary 2nd molar;
81.7%). On the other hand, mandibular 1st molars having 5 cusps were most cornmon in 81.1% and mandibular
2nd molar having 4 cusps was most common in 52%.

5, The cusp-groove patterns of the maxillary molar occlusal surface were classified into 4 categories. Among these
categories, “4” patterns were most in the maxillary 1st molars and “4-" patterns were most in the mandibular 2nd
molars. ) _

6, Carabelli’s irait was mostly observed in the maxillary 1st molar and “high cone patterns” among the Carabelli’s
traits were shown in 9.9% Korean males. The presence of the Carabelli’s trait was much lower than the Caucasian.

7. The cusp-groove patierns of the mandibular molar were classified into 4 categories. The presences of “¥5"
pattern (45.6%) and “+5” pattern (51.6%) were equally observed in the mandibular Ist molars, while the “+”
patterns (“+47 pattern : 46.3%, “--5" pattern : 40.0%) were most in the mandibular 2nd molars. From these
resuits, the presence of “Y5” patterns in the Korean mandibular molars were lower, but it had a tendency that
presence of “+5" patierns was higher than the other races.

8. The cases in which “Cusp 6” was observed in the mandibular 1st molar and 2nd molar were 5.3%, 5.1%,
respectively. And the presences of “cusp 7” were observed in the mandibular 1st molar and 2nd molar by 7.5%,

4.1%, respectively.

Key words : Teeth, Incisor, Canine, Molar, non~metric traits, Korean
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