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CIS3F2EE 0|86t =22 B89

el A g He AN AEEE dehe o2 A28 A #(physiologic indicators) &9l 28] o] FoAH)
O F FAEE(skeletal maturity)= 424 % % (sexual maturity) 9 249 AAEel Y B4 U Aoz delA
glo, Aopd&atel HuBA A e mdo] WL AAeldt. e, 2444 Ao olghd o) AXNE TFL AN
Aoje] W&o BALEe AT AAo] g Ao HuF vl Yok o), B Ao & THA 1547449 = |,
Y o} 387 9] FebR AR ARl st gtet ARLE o] 83ko] Fishman W Greulichs} Pyle Wio] ] s) ﬂ*én;Ef
A7t 2 WP Demirjiran WHlo] e} Aole] A& EE Hrkelel, £A% WAL A B glo] THSEE 34
g4 le e 7ot UEdARYE ol 83 £4N GRS 44 A9 A8 Adagen thed %k~ a8
£ dich

L 34% A5 F4& 4% oY s ARE 2 34%9] AWy vehilm AddE, 44, st Axe gAAFE
A% foAdE B
FRAG AF = 0.60x°d_cﬂ‘3€§ - 1674 + 0.88x3ket AR - 0.05x8ke} A2t - 10.3
2. ZAHE] FHE A ol BN RY L 87%2 M- Yepn Avide, 44, gt AX 9 JAA S SAG
A F94E By
FA% = 0.75xAUAY - 0554 + 0703kt AR + 0,098t AU TR - 577

(g A=, 4A=0, sket AR, A2 - 74 IgeAd 23dEE)

(FREO : S8=E, 34=s A, 208, X0F 8=, USoAEE)

I.M B Bl 348 28 glo] 9AY AR e )

T AAE o] £GAUA] FL duy FES AP

WA R UAF A7) Aol AAsh= H) AAA 9} ZL A7 Ao B =& & &
25 ueld v FolorERE A #a d7E 3} =3

9 Xge A" Y5x FEolzgt & 4 it Azre] 4L AEA A% E(physiologic matu-
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B g4 #3 A7t g o a5 AEr] Ao Y A7) oley AETE Yrlshed ol & 9
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uAs, g, 2aH

A #471(PHV, Peak Height Velocity) Alo]el A&
AzZb EAEE Bastdn, F8agt A 85A7] Al
of oz AAe FdA AEX ol g AT
otk 28y, Hage™ 9} Buschang® S5-& A14¢]
WA AZAd 9 AMEr] AAAAANE dFete
Aol 714 A ga Wiiolut el 77tE<t F71H L
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g A7 7F Ak Follof 2gkA 9l Mol 9faA]
9d 4 e dHE A[Ea.

FA 4% (skeletal maturity)s Tdfol] de] o]-8-5
wo g ERFo 27] £HI} I o] Fo o}
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A7) M3 #Fsle e YEFEE Avhehe
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o] Aoy WA AV e Aoz 4y
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BE F9e 2 #8yRd glo] BH A5 EE
Uepdthn Bastgn Garn® Rohman® P& 49
FoAel FH&e FH-(elbow), AF-(shoulder),
E5(hip), €5 (knee)o) A2 H7le= v & A&
A Yehdthn 819 Lamparski® s 4=gH5 9}
Aol e] Bt zpolio] gles Kt &
3], Fetie 23T tEo] &9 TR o277
A 3 diol A& WAL, 74 Y gEdLY
AA71 A5 "l Fdo] thEo R gEo] Gold
ok oly gl WARA ol AdIY TSR] FF
22 s dE AbgE3 Slvk Greuliched
Pyle 5o glolo)A] BE 194749 FgrZe
3 U BmslE Al At Jile EASEE B
ataab 8t o, Tanner™® 5-& ‘biologically wei-
ghted system'& ©|&3to] 242pe] &9 e d 4
Ftete] F& AFTE AEde TWIL TW2 B
S B35A 3 Fishman'” e 94 o8 84
ATE WYsdlo] 7 FARZAM] AEEE 4%
gt Aol 9 #aAdE= SMI (Skeletal Maturation
Indicator) 8- AA ATt FEEYG A7) A
ko] BA O Bet AR Bjork*'= 2 Ze FA2
(ulnar sesamoid)2] & o] PHVS} ##o] lrha K
et em, Helm™e 2wls $rlete] 29
(proximal phalanx of 2nd finger)¥} & epiphysis)
9] Blo|7} ZolA & Al7|7F PHVET} -5 ShA{w,
A Erkge] SR FI EFdY ARl
(capping of middle phalanx of 3rd finger)+ 39
FAZ @3 Fukshy PHVY| 24 @tk Ba
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KA 272 65, 19974

stk £8, Brown” 2 Grave®™"& 472 (hook
of hamate) 8} F4&(pisiform)e] %7 237} Holx
Hujdgrt 1d Aol vehdoha g5

v, FAGEY A W AHAdSE Aol
o] F#HBAE vad gXE dsE Y= H
3 Fdsmet xof W& JABA o WA =
@o] Be AAo|th Robinow” & Xofe] 7l
& 7|¢o & 8 AAHAH (dental age)?t o2l 4
<22 ¥ (maturity indicator)2}e] HA#AIo] #3E A
oA Ev|ahtel A@uA s} fickar sl) 2, Sierra®
9} Onat™ & Aol =g dslEd glo] Ko} v
g ol&ote AL A9 7] Eetoly whr] &
5 o8 144 a9l o8 JFE Wol woma 7
Bt slo] F A& 718t] o fHrha Basth

Demirjiran®?, Engstrom'® £-& 2 #8458 o]

g8la) Xol4EE Hrhel e Enstrome F4
S 29 A3 TR 9] XS Alolol] A g AHA
o] 9&¢ Buatgrk ¥, Chertkow' "9} Sierra
P & xolEd) H8] stet A el A2 o] 2
Ao 4AE Bdo] e AoR Hustg o,
Sandra®} Buschang®-&
TG TAlole BAlo] B3 AFA wlarelEe
7% Demirjiran™"9 o) 2|3t se}AX 9 ‘G stage
© AREZ) Ho A B FAke] g 1.3, oAk
A% 043 A dojdrhar Hausgich A=
2o Aot X85} A I} AT Al BE AT
o F93} o] Zof o] AR BAS R Ko} A
slgle] o Aol #F A7 Aldgd vk glevt
Ayl AE S 9 g8 Aol glo] Apelz) 9l
o] 1 Az} cfeFsict.
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E 1. e7ddel =1

ga) WA A
7-8 19 15 34
8-9 21 14 B
9-10 17 15 32
10-11 22 25 47
11-12 30 25 55
12-13 30 28 58
13-14 23 22 45
14-15 17 25 42
15-16 16 23 39
A 1% 192 337

Ak A1gRTAd 243n Yk ARA 2

= AYg Mg Ao AFshe aFARE T 73
Fol gla, 4lale] et AR A% wee
Bl 7@* TEAE Aoz TAA 158)74A]
U o} 3879 (% 19 o5 WA A g
o} AP o] -8-8199 )

UL-KZ

(1) 9% (Skeletal age)
Greulich$} Pyle®] 4=¢F3 whALA
B (atlag) 2 o] &3te] 7+ Alole FA

(2) 24% A4 (SMI, Skeletal Maturity Index)

Fishman'?el 4<% grbubdo) wal 3x, A,
UHAlA] 4] 2 & F(radius)o A A 54 & gso
1914 117419 B % A8 Faten 2t S
A BY71EL G 2rH2E 1.

SMI 1:AlA) 219 291A14e] Fekah I3k %

o] He AL
SMI 2 : AA Txlgl SR A Iy} 3k F
o] T2 7S
SMI 3 : tAA $x]9 FAEe TdH F71
Zo| e A%
SMI 4 : #Hg9 FA=4Y &3

oafll Q%;\
ﬂ

WIDTH OF EMPHYSIS

MATURITY
INDICATORS

o it i Vot

SMI 5 : AR A9 AHAH 2] 52 59 7}
AAE7F #R A Y FEE g Hd
3Hpointing) 3t &/ (capping)S E

SMI 6 : AA 29 %—7“]3—;1 a9 52 59 7}
A7) BgaiA Y F5-5 g8 1

i};}“ %Bfﬂ*“’ E?J
SMI 7 =%
PMW} Jdﬂsﬂﬂtﬂ FHE-E s
el AEde 1Yl
SMI 8 : A =2l YA Ae] gty F3te] 27
SMI 9 : AR 219 S A a3 &
SMI 10 : tAlA $x)9] S]] Fetd #3719
A3
SMI 11: &%

zote] A& &%
»hﬂ‘rﬂW%‘lé Ol% slo] abef 5 A9} A2
729 A3]8 = &9 Demirjirany **o] 2]
3 s zt U‘rﬂH #FNEe o 2ok
(18 2).

stage C : 239 HHE 42 gusn Ao
Qe AR A5 ZRET A4
Zte moln g,

stage D : X3t gAlo] Wby A AMA] ¢aEH
2|9 AR

stage D-1 1 B3] - o|AAFe] 271 S357} Al

Ak X4 I3 Kol

stage E : AR - X 5zke] E3prh Al A @<

A7)7} ARk Ao



tl:{ &i=|

totd

> @
D-1
Denirijiran

E 2-1. doidges H

2ol o8t Xj0t gk

et EHHL| Jis

9% x¥e Had FHd
4 7 8
8 7 8
2 7 9
29 7 10
% 7 11
29 7 1
32 7 1
37 7 13
38 8 13
32 10 13
46 10 14
%5 10 15
2 12 15
19 12 15
16 13 15
18 14 15

E 2-1. dcfiE o R d|mst X6
SMI  BEs #4 4y
1 9 7 12
2 34 8 13
3 42 8 13
4 % 9 14
5 24 9 14
6 30 10 14
7 62 8 15
8 21 10 15
9 17 10 15
10 20 12 15
1 36 12 15

NEA 274 62, 19974

A - o/ R FrHE F3HE Bl
A 47ke] F37h A eV FElg Al
AL Holx et
stage F : 74%] - 229 A7} A#|EC; ZAG 2
3 S E A 2ol 238 e AT
WA - 2 g o)) Fof FEl g Al
9] A& Helr
A e] Aoz} N FHT}; A
stage F-1 : AX] - 229 @71 949 224o]
9} 2/38t} A,
oY E Y alx] o X 79
= A7 Bokom Aol
] - 2o A7 @ 4
A Zt
stage G : A - x| Aol
B A} A2k
=3
W] - Z#EEe] PPaiA| X2k
o}z FEAog AW o] glr}.
stage G-1: ZA&] — X Z%ho] o} REAHo g syt
so] girh
stage H @ X|tcke] @b d] #l4) s o x| -ubo] A4
Aog gt

s
Eglo] sl

Lh SAKC

L 2d¥, 3495 A, ot A, A2d 739 o
SHAE Aol o] 8d FHAUTE AT A
gel 7wt J|eBAgE 89 Mann-
Whitney test& Aldste] i 1te] frelalg &A}
3} Tt

2. Spearman correlation analysisE ©|-§-8}o] &9
B, A4S A5, Add®, A4, st AX ek A2
T-X o] HRYLEY FT FPEN S Aol 7}
SN TE Alole] FAAAE 2AMEAT

3484 A78 BEYR A% 28 24
A4 F4E& A FARYE FF3AEY (Mul-
tiple Regression Analysis)2 ©]&3&to] %389t}

m. o322t
1. Fishman ®&F<] 93 FA44 A4 Greulich®t

Pyled #FE8E 7|02 vag FAHY 7
SEAFS & 2-1, 2-2¢ 2t
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E 3-1. 3d=s X$el g, | Budddidd S |3t 45
- AE/sMI - ¢ - 3 4 5
" 9.80 10.75 1091 12.33 1285
ol 800 9.00 9.82 1033 1047
A/SMI 6 T g 9 10" 11
& 1304 1367 1392 1433 1450 1450
ol 1075 1150 1222 1271 14,07 1453
" P<00B
E 3-2. 20130 o, 1 Eroniod ¥ Rk 245
ja/Edd 3 4 5 6 7 8 9 10
w 7.14 7.95 808 833 9.00 9.22 9.67 1062
o 0.00 7.00 7.00 8.14 9,09 9.3 9.40 9.90
J8/EaY n 1 13 iy 15 i6 i7 8
¢ 11.14 12.29 1263 1357 14,00 1467 1456 1500
o 1053 1175 1205 1255 1367 14,00 1471 1482
t P0G
E 4. ofef AXet H| 2t TR|e] USHAY Hutid U RQAX HS
A/44 D E B = G G-1 u
i 700 823 9.9 1158 1327 1390 1430
ol 7.00 790 9.40 1096 1223 1356 1453
it 7.00 8.06 968 1127 1275 1373 1441
ARATA - D D-1 E F F-1 G G-1 H
e 8.33 955 1008 1107 1168 1344 1429 1480
o 841 855 9.43 1035 1155 1337 1450 1468
Bt 837 9.05 975 10.71 1162 1340 1439 1474
" P<OOB
9. BAZ A4 ¥ Hn(E -DINE RE T TARA FelAE UETh
ol A el %itelH °l SART A veg 5SS AT, AR, step AX % Aol 9
on, 53] SMI 1, 2,4, 7, 8, 10914 & 5483 AEAAE HFR Alﬁﬂd FREANE 5-1)l)4]
%= Uy, T EE #AA BATH FAAE YENL
3. Zd¥el |, W Ha(E 3-2dME BE F1td) H, EAS A AUdR, skt A4, A 2074
AN elzte] Wit ddo] AR 2 vhehgtom, Ege edEdA e 2o
9% 5, 10, 14914 BATA frelaE BAh 6. 299, ANAH, st} AR g} A2 7H 9] L5
4, 3ot AX 9 A2 FA ) T PHFAR(E GAE AEE AP FHEA(E 5-2M=E §
4HE Fagen stet AR G stage: Wzt 59 Ao} FAA LE HANAM FAEA {2



E 5-1. 245 A5, Aidd, staAx], steh M2 x|

SMI AWEY A sherAam TR

SMI 0841°  0.890° 0.825°
A H 0877 0.883"
3o} AX 0.902"

BHefAl 2o 23]
P P05

E 5-2. =99, ArHHE, stdAA], ofef M2urx(el o

HEHA

9% A99F A ST

294 0900 0801 0.364"

Al = 0877 0.883"
sl AR 0.902°
slefA 2 -4
' P<005
T 6-1. SASE 0|88t ZEo| Mtz of tist EAHEME
Y; F valve Prob>F R-square Adi R-sg
FeAF 444 0.0001 0.839 0.837
4% 562 0.0001 0.869 0.868

20

E 6-2. SASE Ol&et A2 £8 H 47

294 A% X X X5 Xi INTERCEPT
4% 06 -167 088 -005 -103

Prob > ITI  0.0001 0.0001 0.0001 0.5760  0.0001
XT3 0.079 0177 0098 0.097 04770

Ve89Y X\ X% X X¢ INTERCEPT

%k 075 -055 071 009  -57700
Prob > 1 T] 00001 00001 0.0001 0.3078  0.0001

XEeA) 0072 0162 0083 0.083 0435
E 6-3. S2u40| 2o Aol 2AE

Vaziabfe'H\ITERCEPT X X X35 X

DF 1 1 1 1 1
VIF 0 569 1.10 684 671

Kw&A 274 65, 199744

EH @, atef A, A2

7. BEE 3 A8 4 oF 1PIARY
o

Yi=a+ BiXy + BeXo BaXs BaXy + &

Y EAE AF 2 FAH,

Xi - AUd® , Xu - AE

Xs @ 8kt AR g &,

Xy o8t} X1]2FH*TL7<]-4 whS A

Bi, B2, B3, Bs 2 HHHUSY HAAS,

a : Intercept , & : X3
(D AARY Agxd A A%

Ho @ By=0= Bs= Bs=0

H @ ke E57F0Z oflth (i=1,2,3 4)

Statistical Analysis System(SAS) & o] &3 B3
of Mol #Ag FAHEAEE ofefe] & 6-19 2
=3
F AR FAZFo 258 AE Fg&gkel 0.0001
B feleE 001904 712e] Selng ARTEE
712veb, AHEE SR SEAFE Asier
Eeg Fun wads »1‘3}- 74 ARASF(Ad]
R-sq)& Yi 7} 244 A5 4% 0837, Y: 7+ 24
Hel 3%+ 0869 ‘/}E}‘H‘}i‘ﬂr.

@ BRASY g4 A%

Ho @ B=0

H Bltool o). (i=1,2 3 4
AATY 4 @ G949 HA 9 Aute vhee &
6-29F 2t}

t A8 EA o2 HE ALE Xy, Xa, Xa9l SAA
F9] fro|grggte] FFE 001904 712l &3
BE ARIME 7178 ol Al SEHETE AR
EAsteete I AR (Yiohe 98 B o)
d&s & ik JEM, X598 A= Yo 244
Agel A Fo)Bgko] 0576, Yob 2989 A%
0.3082A F-4 0.019014 AF7MA-S Heshy &
e A, BARAE 1913 Bl S &

it
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(3) E¥uigo EAEQIA} (Variance of Inflation
Function)

LAY AR o SR yex) SHuS
of dH e AEE YEllE ABRAM whef of glo]
1020 29 EYPRse gFFAgd o 407}
Avta weEch ot # 6-34 o3td AbgE =
HElge] BabgQatgkel BF 10RT Hopw
el ARG BFgMAL fle Aor A7
k.

EFAE A4 = 060 x AidE - 167 x A
+0.88 x 34AA] -0.05 x ket A2 - 10.3
A% = 075 x Aid® - 055 x A + 071
x 8tk R] + 0.09 x &< A2HTFA] - 577

(gl A=, A A=0, sk}t AX], A2t 1A : %
AEEAE FTAR)

v. 52 % &t

TAGEE W YA &3] o] &HE H5AE
9 stUEAN AAYeE, 44 dexe 2ys 4
d@AZE de He=Z 43A Uk Simmonse}t
Greulich® =2 %7 (menarche)o] Atieizl Hoje
5= v 43 dAE Hilgn Eusigle
™ Flory?”, Bueh!'”, Onat® £-& 339 2229 &
A 279 A717F wi$ 2R S AAE YeERdbg
391t} 8 Houston™, Marshal™” $-& PHV7}
¥ HE FAEY 28 259 49T @A
& Holm 2733 PHV Alold % & 4#AAE Ug
dotz Bustgh Biork?e 49 HZo 229
87 PHV Alelol= 149 AR &80, A
3 FA FAA Scte] AF o] PHVS B33 A
o] 9rtm Rudldvt Hagg® Taranger™ =
PHV7} 880 3 &8 FAE Boe A 3 749
FE3 o WS ddo] ok den e
Bowden™, Helm™ o] Rmgt A 3 £ &4
I PHVE AI717F A9 FY8ithe A+F9% dA|s)
= Aot}

ol9} 2 A7) AT AFE F4F AR A}
A oA 2] W3l Fishman'”e] SMI £5 % stage

LIS37 =S 0183 $25 Byl £40| HEt AT

69 dl B8l A 2.2 Fishmano] ®3.8 ¥t SMI
6 o)A o A= SMI 5| A PHV =g A9
=AM Aatolt), Singer®el A ¢E $E5 7 R
g9 W3lE A7) AFEGRdd 7158t 6dA R
o] B57319 1 stage 404 Hdje] AAEZEE
YeRlH ol FHZe] FAE 483 Al 3 A F
AA Feke] P4 Kol AlZ|2 Astt.
Greulichs} Pyle®<l <]3}% o]¢} ze ZAWsI=
EEEFH A FAY A A% 1354, gAY A
$- 1Al el g3k Al7]olt) oA AldE Al
71 AR FERE AE5aA ¢ A AFAME 9
ok §ALE AAE Haslg om0 2127 oA
A7Ne WP A Jdaks SMI 5-6, <IAE SMI
6-7014 dolttm g on, 1%e IxlE SMI 4,
AzE ol Bt 6719 A STk A, E A
Mo IAl SMI5-6, 674 2L A=z Bl
WA ofxl= SMI 6794 7178 Be] HAgitin B
) o] oA AR E upe} Zo] PHVY 279
T o] Aol e} o] Aol & Koy &4
&3} Aol PHVE A2 ol 24e A8/ S
Vel Foe 359 Jds Uee Aeg
ALREY ol wAH YA sl FHHHEE o] &
g X159 Al MeH x5l Mg Fa%
At o s 2g-airy

ady Al ASAEE wasted gl A%
AA Aol HAlel b5 WALA L] 71420 &3
2 B =8I AIZEE Qe A2 UikAel i

' AL
Al de] RgEA] £ Aol o

A 4lo|t), o] share
@& Aohdgst 0t YPAEE, o F Bo) B4
Sud AAYSE, A&z 4B d78

5o Hetd 4 9loglE) AR Y Be AFaEe]
olo] 3t A& AlPat3lth Demirjiran, Buschang
¥ 2o Hoje] w3 e AR RET] AAT
Ale o) nleksi o]o}e A= olvim WAISH
Ao g Aol uFAld wtal F4, A% A71H
T TP AEY 3l 2ol BE MR g 24
1A g A9 #3sach a8y o83
B AR ATFNEY dEE5Y e &+
ol o] FIFIEE o] &3l FHEEE ¥
Zbsta Xopihs-S Hrkshe 715 JAME F o
ARz FAAE 70 5 Ay 2 Aed
At g4E 5 o AR

B AFANE AT TA6A 154 ALol o] A
A7) Frdez kg .o Eklof®, Greulich®, Bo-



wden™ o] 7% ¥ HYE 29 A4 o
$ U7 abel & ] dte] Al gel Aol 9o
A 7bedt Y ddid @A e |, Wik vl E €3
A7 2 skt sl R Q] S At AR of
Aol BFe Woj& EC’]”E AR AR 7}
A A FZE vl E A st & A fode F
Zhol| whet ﬁ?iﬂ)‘v\"ﬂ siol i, Wz 4t 2ol
& vehllo] oA A9 Agtacler #8819
o} Aol AHEE XD F-9 o] A Sl = et
9] FA & o] FREEH FHF | WHo] Lo}
A gonz Aogsilon Ao} A 72 = ofv|
A2 Ay FEs AgE 25Ut diiieln
2 A9t

&} A= Sandra™9} Cherkow'” So 98] ok
& X otEd vla) vmA d#do] A JEpdtin
AL, atot A2dl A2 dF AFAE o3 A
#4o] nag ul glof B Ao ME o5 T ¥
olE W E gFIARME Aldstd a4 3
AR AR glolE SR E FHE 4 e UL
Z Q19 Aw ) A, stet AR, A2 x| s
@A E o]ty R¥& wEA st A RY
o AT} HF o2& 7} B i3 nEL of
# o} Zt}.

MolZ Holmz ¢
eisuen -rwt Ae AIH 072
stk AT AXE AT AL
FroMe] BRAFe o
Fol e GaFS wol %—:@—za AT 7o) i
o] 2 Hojm, B AT A E% Aol 7
xﬂ oA ] ARl o] 51

o
)
o
lo

e

AR
2% A%e Wadl ohE AT Avjgs] waks
o8 ATuY TH&ES F7Hge] v BRAY
5 ALY 2APPe DI & F ok ol @
dago] AP Wol Holrle Aw B4
o WA AL A WEYE AT 5 A,

KIWEA| 2724 65, 19974

solgt ¥-2](Spearman correlation analysis)&
T A4S Ao gdRY AR Fa#
74] 5-1, b~ DE )g-quzltﬂ :’1}"137 X]TL 0.841, =
AH 099 & AAAFE UYehliH ol EF §
ATA fold& ‘%E}W&’i‘ﬂr. o] 9} e Ade g
A€ ‘r7§d+ A ohe AHEA F AR A2
Bzt g 5 o 5 don SAE AP
A9 AdAF I AAAA ¥ 555 YE
Wt

Eat
3k
3

2. 2= NHO &880 [IE RO HS

FAH T S XY 7 GAE B AuldH
(i 3-1, 3-2)9A & BE dAdA ARt drpR T
AL FRE B ol 447 FA45E Sl
A7} AR ghAlthe oE AdFeE dXEe
Atz Y28 a}w 181} Mann- Whitney testZ
5o o HFoME FHE AN B9 SMI ],
2,4,7 8 10014 Zd#e] AL 5, 10, 144 A 5k
o] Ut BAIEH F2H( p < 005)E BTt of
& A= YolA] AF3 vk e 2 BAY o
TFUY g9}, vzte] R 9loj el AEgt W)
7} 2 7)ol golo g Fgsle)edldt AlgHt

3. XIOt LKEHQ CIlHoIE, Z&=110) AP

7Y29] Demirjiran Wil 28] X|opd&-& H 73k
o Hl Ao A stage E, F, G Alo]9] H2& & o A
WA F-Eafjof & HaAlo] A7)=o] Demirjiran
Wi W A2 B3y netean.

Mann-Whitney test (3 4) 23 AJdHo] @2 59
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-ABSTRACT-

Study on estimating skeletal maturity
of hand-wrist using multiple regression model

Kyung-Ho Kim, Hyung-Seog Yu, Suk-Hyun Kim
Department of Orthodontics, College of dental medicine, Yonsei University
The evaluation of growth potency can be done with many physiologic indicators. It has been well known that

skeletal maturity has a close relation with both sexual maturity and somatic maturity, but the correlation between
skeletal maturity and dental maturity was believed to be less certain. But, recent studies show that specific teeth,
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including lower canines, present close correlations with skeletal maturity. So, in this study, we studied hand-wrist
X-ray films and orthopantomograms of 387 Korean boys and girls aged from 7 to 15; the purpose was to determine
skeletal and dental maturity, and to find out a new method to estimate individual skeletal maturity using
multiple-regression model, without the help of hand-wrist X-ray film.

As a result of this study, followings were observed.

1. The following multiple-regression model can estimate skeletal maturity index (SMD with 84% of accuracy, and
regression coefficient of chronologic age, sex and lower canine show statistical significance.

SMI = 0.60 x chronologic age - 1.67 x sex” + 0.88 x lower canine” - 0.05 x lower 2nd molar’ - 10.3
* ! mean age corresponding each developing atage,

™ male = 1, femal = 0

2. The following multiple-regression model can estimate skeletal age with 8796 of accuracy, and regression coeffi—
cient of chronologic age, sex and lower canine show statistical significance.

Skeletal age = 0.75 x chronologic age - 055 x sex™ + 0.71 x lower canine” - 0.09 x lower 2nd molar’ -5.77
' mean age corresponding each developing atage,
* male = 1, femal = 0
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