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Table 1. Number of materials studied.

AGE BOYS GIRLS TOTAL
7 25 28 53
31 25 56
9 21 25 46
10 18 -25 43
11 25 23 48
12 18 22 40
13 20 21 4}
14 24 12 36
15 23 17 40
16 22 18 40
7 , 30 20 50
TOTAL 257 236 493
2) |RFE

A) BEESR o R BEEY BRHT RS
ETEA BRBE WELES st KFY BEE W4
o3l 3. cassetted] rhe] FES WA HEIEZ &
¥ % TRE T3 FTe BEsA g Hat

Table 2. Number of subjects examined growth
velocity in body height.

AGE BOYS GIRLS TOTAL
13 5 5
14 3 3 6
15 6 6 12
16 i 6 17
17 13 13 26
TOTAL 33 33 66

BIMEASES Siemens@itHl 240mA  BUHRE PO
o BEEse o2} 2%t

Focus Film DiStance --ceereeecccsoceencensecneens 3891 A
i % AN EI NI I Y weresseess 10mA
RERRIE «rvvovrroverersnsessenssenississesssasanis s ensses 42K,P

Filmecereeeer 8x1021%], Dupcnt cronex X-§ Film.

Cascette--Siemens@its!, 8x 101, 10x12314]
(CEERK W)

NGB, FEWMIE SR viewerd A FEE
g7 TRES LEEE e o (Fig. 1 1),

Fig. 1. Ossification events studied.
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B) aSIE® ¥ SHREQ (LB s Bk
49355 W TN A W 1087 A 1ME FEERe 2
I & EEREES Bk MR oA Sstdes £ &
e 6MAS B skl £7E FRE KEHE
BEAA o9 LFEEe] MR BPS AESG
o

© Hivho HpREs. (H-1
@ Hige EEEY

. (H-2)

® TkEd wLEE. (®)

C) AERetAE & EmE : HRHE Rud KE
e BT 3345 JLhhBE 5%, BLEB4L 8%
% KT 334 Gt 6640 BAEFBRELHEANA W6
BT BRERS Fid ol 2 RER FRIMES
katgich(Table 2 2). #HHHE) ForEst o
RS Regon] HFRY FHEMES SEBH T
e stk (Table 4 B]).

Table 3. Summary of occurrence of ossification events.

GIRLS

No, of! H-1 H-2 F

Age Sample| (a) [ % | zes| (a) x| z+s| W | % | Z48
7.0~ 7. 5 14

7.6— 7.1 14 0 0 0.735
8.0— 8. 5 15 0 0 0.735 3 20.0] 4 198
8.6— 8.11 10 1 0.0, 3.718 1 10.0f 3718
9.0— 9. 5 1 4 36,4 4.653 3 27,3 4387
9, 6— 9.11 14 5 35.70 4.633 0 0| o738 3 21,4 4193
10.0—10. 5 10 7 70,0, 5.524) 1 0.0, 3.718 7 70,0/ 5524
10.6—10. 11 15 12 80.0 5.842] 6 40.0| 4.746 8 3.3 508
1.0—11. 5 " 9 8.8 5907 6 54.5 5113 7 63.6 534
11.6—11. 11 12 ) 9.7l 6382 7 58.3| 5.2 1 91.7| 6382
12.0—12. 5 15 15 | 10000 9.265 11 73.3| 5.623 14 93.3 6502
12.6—12.11 7 7 4 57.1 5.18 6 gs.7| 6068
13.0—13. 5 10 10 9 0.0 6.282 9 9.0 6282
13.6—13. 11 " 1 10 90.9| 6,333 1 100.0] 7-265
14.0—14. 5 4 4 3 75.0] 5.674 4
14, 6—14.11 8 8 8 | 1000 9.25 8
15.0—15. 5 4 4 4 4
15.6—15. 11 13 13 13 13
16.0—16. 5 7 7 7 7
16, 6—16. 11 n 1 ¥ 1
17.0—17. & 9 9 9 9
17, 6—17.11 1 1 | 1 n

* Abbreviation: (A)—Number of occurrence of ossification events.

Z +5—Probit value

H—1—Initial ossification of the hook of the hamate.
H-2—Advenced ossification of the hook of the hamate.

P - Initial ossification of the pisiform.
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BOYS No of H—1 H—2
Age Saplel ay | % [z+5| W) | % | z4s] @) | % [ z+s
7.0~ 7, 5 14
7.6—7 .11 11
8.0— 8 5 13
8.6— 8,11 18
9.0— 9. 5 14 0 0 0.735
9.6— 9,11 7 1 14.3] 3,932 0 0 0.735
10.0—10. § 7 1 14.3]  3.932 1 4.3 3.932
10. 6—10. 11 1 0 0 0.735 0 0| 0735
1.0~11, 5 12 1 8.3 3.59 0 0| 0735
M.6~—11.11 13 6 46,2 4,902 0 0 0.735 4 30,8  4.498
12.0—12, § 9 5. 55,6 5,141 3 333 4.567 4 44.4) 4,859
12.6—12. 11 9 5 55.6] 5.141 2 22,2 4.234 4 | 444 4859
13.0—13;, 5 8 7 87.5] 6.152 4 50.0f 5.0000 6 75.0] 5.674
13.6—13, 11 12 10 83.3 5.968 8 66.7]  5.433 9 75.00  5.674
14.0—14, 5 9 8 88.9 6.226 6 66.7| 5.433 7 77.8 5766
14,614, 11 15 13 86.7| 6.115 9 60,0 5253 13 86.7] 6.115
15,015, 5 9 9 100.0]  9.265 9 100.0|  9.265 9 100.0| 9.265
15.6—15, 11 14 14 12 85.7] 6.067] 14
16.0—16, § 6 6 6 100,0f 9. 265 6
16,616, 11 16 16 16 16
17.0—17. 5 17 17 17 7
17.6—17. 11 13 13 13 13
Table 4. Regression equation of ossification events.
I % %R Ossifica- Regression
tion Sex . r
1) AR % THRE HR Events quation
BHEHS TRE HH, FR HERKS Table Hel ’ M| y=-679+0.96x 0.89
33} e} & (LEES HMBEBSS B Bl F y=-10.37+1.52x 0.93
Aol o HipEmlA S R HRE AET A Heo | M =-R.67+1.97x | 0.8
olme {LEE HMERMY #AE 97 Hael Probit i ; i::jﬁ;‘-’ "j’;x g Z
F¥iikel KT HHREE Sk & FRES BB P F Y= 3. 6740, ;5x 0. 90

B A sl Probitfix Table 32 (Z+5)Hdl
#Rstg e}, o] Probitf s #EE(Scatter Diagram)
2 BRn(Fig. 2,3,4,5,6,7. BR) &l ek
+ 2B \ERes RFRE EEHRRE R
(Table 4 2R).

ProbitZ#itkel fkstel Ml H#EsH o THE
) BBl 10%,. 25%, 50%, 75%, 90%, HBs:

* r—Coefficient of correlation.

& ‘Eih(xfl)-2 Table 53t 2=t & {LEEES T
BUEmS AHES BNRRHE BT 128 3EA, %X
F 108 MEACIY L Hiwhe BTERHE BT 138
TEA, ZT 1% 1A es TRES FHER
iEkhe T 138 OfA, &T 108 2@HAeglt.
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Table 5. Timing of ossification events.

Ossi- Age at Occur(years-months)
fication Sex
Events Onset | 10% 2% | MEAN | 7s% 90% Finish
He1 M 9—10 10—11 -7 12— 3 13— 0 13— 7 14— 9
F 8—10 9— 3 9— 8 10—~ 1 10— 6 10—11 12— 0
Hes M 12— 3 12— 8 13— 1 13— 7 14— 1 14— 6 16— 0
F W0— 5 10— 9 - 4 11-1 12— 7 13— 2 14— 2
p M 10— 5 12~ 2 12— 7 13— 0 13— 6 13—10 15— 0
F 8— 3 8— 7 9— 4 10— 2 10—11 1MN— 8 13— 3
10': 1(;'.
Sr Sk
8t s}
7" W 7
3
59 s GL(
«
> 5t & st
5 g
g at o 4l
€
a
3¢ 3t
2F o}
1t 1k
] L 1 1 N 2 N N . £ 1 L i 2 ] ol J 1 ]
8 0N 12 3 4 w16 17 g8 98 10 N 12 13 14 15 8% 17
) . AGE (years) AGE. (vears)
Fig. 2. Scatter diagram of H~1(Boys) Fig. 3. Scatter diagram of H—2(Boys)
10+ 10}
1N 18
8 sl
v
ST w 7f
< 2
> 6 2 o
o >
: : ol
o &
o

1

13 1
AGE years)

15

Fig. 4. Scatter diagram of P(Boys)

6. 17

Fig. 5. Scatter diagram of H—1(Girls)
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Table 6, Mean growth velocities in body height.

< o ~
¥ 1 ¥

PROSGIT VALUE

+
T

:

A

Fig. 7. Scatter diagram of P(Girls)

1 ] A
13 14 1 16 17
AGE iyears: :

BOYS GIRLS
Age Growth Growth
Mean(cm) S.D. Velocity S.D. Mean{(cm) S.D. Velocity S.D.
(cm/year) (cm/year)
6 112. 18 4,04 109. 02 3. 96
5.54 1.85 5.46 1.96
7 117.72 4,23 114. 51 3. 89
5.20 1.79 4.74 1.54
8 122,92 4,32 119.25 3.83
4,92 2,08 5.02 1.86
9 127. 84 4.86 124,27 4,34
4,44 .53 5.36 2.0
10 132,28 5.23 129. 62 4,89
5,53 2,72 7.3 2.74
11 137.80 6.15 136. 85 5.86
4,71 2,36 6. 44 2.92
12 142, 48 7.38 143. 30 5.96
6.26 2,67 5.64 3.02
13 148,90 8.34 ] 148.93 4,71 :
8.92 3.01 3. 14 2.41
14 157. 82 7.55 151.22 4.16
5.84 3.23 1.73 1.34
15 162. 52 4.93 153.04 4.38
3.59 1.72 1.68 1.65
16 165.93 4.08 153.88 4,81
2,25 0.85 1.08 0.98
17 168. 66 3.71 156,27 4,17
~ Age at Peak Adolescent Growth: Boys, 13—1. Girls, 11—2.
(Table 5 2/). H#HFHT TREY LB HE
e BAs afhdle HEen FEkS b 2o V. #5% 9 8

Hime] Sk (Table 4 B).

2) AR HABENRE  WEKs BT 384, x
F 338 REN BHA 4& & EME Ty
FFRmEL Table 63 k. BT BHABRNS
Fol BRE = FrEpe 135% 1EA, ZFE 12
A5 et (Table 6 2/).

BAEN 2% RETS B @8t B9 &
BRAEEY BED LT b & Ee o] BB
o] EEEREY FABEMHL BAA A =v BOP
A, EAREAS BRsE AL 3] EHRERS
B4 2B 9 BEREEEe - EBY B%RE .



Ak, I BEETS FRTY HHEHEREN Ko o]
258 Mt RE S RESIHMHTD. &
LB BRERT R MY HEHER BAE
o BB SEREY REa BET BGE AR
9/]\,%_0] %}.aﬁ;}_s,(,S,Q, 10y 115 125 13, 15) | %fﬁ%:‘: ﬁg—] B
RRAUBTES A#EH 2 SREY LEHESE B
R = BERMP doive] BSHREEC kel
A5 s F R FEEREY BRABHEUE
Bt BED BHRE A0 26 AR BABER
WEEHER NS HEeh e olol FiEMS TWREY 1t
FE MBS BRe AL WRgEE s

HE] WERES +E= sl BFel BA FHE
2 BB E#Hs TREY HBRLC 9ER 49 F8H
F ETHEHE BBRREHLc 14 487 ERER
= TEA %A HRYor ZTE BHEY HBEES
ot EREel B2 Bl HBsly BTREHE o F
2ob 15 10EA %ol MBS oY HAMFe
Brown®» 3} Grave's!519] grigia} —3cslalcd. 23
v BRG] B B#ES Brown®3t Gravelh 1419
4 R g d BFdAe FHE HEnREas
< ETHES € ERETE 2T kEd glod &
TollA+ HHE BBAEHE & HERME] 6EA
wh2 v AR T~ e HRS Jehie
EiRBAAE A& WREE 4EA =t2A ey
(Table 7 2R).

HRe BRAREVHESHA ML TE) KL K
Fr7F BFac 14 11EA #20 LB Rt W&
shd BEW, €29 RSHE K&k fdou Hid

Table 7. Comparisons of timing of ossification

events,
Ossification Author .

Events (reported year) Boys |Girls
Brown, et al. 1971 12— 2 (10— 7

H—-1 Grave, et al. 1976 12— 2 (10— 7
Lee, S.B., 1977 12— 3 10— 1

Brown, et al. 1971 13— 5 11— 1

H—2 Grave, et al. 1976 13— 7 {11— 4
Lee, S.B., 1977 13— 7 [11—11

Brown, et al. 1971 12— 7 10— 6

P Grave, et al. 1976 12— 7 [10— 6
Lee, S.B., 1977 13— 0 |10— 2

Rt e 2409 £2RF BEY & AcH(Table 8 2
). o2 HHEAL R ZAERNBRTRET &
4wt A& & 5 A3 (Table 8 2/).

Table 8. Comparisons mean age at peak grthh
in body height in adolescence.

Author (reported year) Boys Girls
Bambha, 1961 14— 2 11—10
Hunter, 1966 H4—1 1M—=9
Bjsrk, et al. 1967 14— 0 12— 7
Kuroda, et al. 1962 12—10 11— 0
Helm, et al. 1971 14— 2

Brown, et al. 1971 13— 8 12— 0
Grave, et al. 1976 13—10 11—10
Kim, J. K., 1976 B—1 | 1N1=—2
Lee, S.B., 1977 1B—1 | 11—=2
BRY BARERMBEEHY #LF] HHs

S HE ZRG BE WERKS BT FHF
o paREHI BAREMBEERMLS 10EA 3A
WEsG T, TRhES TABRFUETERNLE 1EA
fiel HBe Rz —FIATL & & vt A
#Ee) ETHEHE RARFNBETRHLS 6@ #
o HBARH(Table 5 Fig. 8 ). kFAAE &
$Ee] BMMBEESE SR BAERMBHELL 1%

p H2

/\

AN
_—

HEIGHT vZld
¢

GIRLS

]9 IIO ljl I‘2 II3 |’4 IAS
AGE-YEARS

Fig. 8. Ossification times relative to peak
growth velocity in body height.
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1A, Thde g R WmERsigev #THFHE
e BARFMETHL] A #Kda HBENG
(Table 5, Fig. 8 2).

A WZeEiRis Brown?, Grave!hi» 19480 grigal
frershe] toigsl 2wl HEEHS SREe BB W
B shunlo 2z & WS 24 &4 HHRS
v ok¥EE gl [XE(Table 7 28R), FEY BXE
FMBHSH e 4 EREY LEFE HERY
F BB T B J2a & HEREY BARE
WM EE 7} Brown™, Gravelhs1»1 0] e
o] o el & WR&d FHEm 2 EREY B
BRI/ HENe R & ¢ ¢ & 9. A
a2 FRee HENNE BER 38Y EX
BEMBEEEE MESeY 9o Brownd}t Graverst
R AIEEESE F FEBM KT AELER Aol
dE £4 R AE Ao B

WMo R Hiwe) BRREEFT MRS Fid
A 338 R BEABEMET Kadce Rl
ETHEHEHY MRS B4 43 RS &K
BHEPEH oln] EfFPol AV %THL UL& Ve
e, ZikE LB HEL BTrdade #£9 &K
BRMBERNC EafA T &l 28, kT4
= &Y BABEWEET BEugss ki &
4 A+

V- & B

FoEc W TRYE W TR Y REBHHY Bk
K E 4934 ¢ HEcm TRE BABERELIA &
$aEdst TIRES La R WENME Ak, Wx
Bk 5k it 6689 HR W REWH SHAES
2ol o1& HEMKRE AT » 99 TS BHe
At

1) BHEe MeREHs B4 I 128 3®A
Tl A A3y 10 1EA Bt o

2) A#ge BITHENR HBEFSEHS H5F 3R
A, T 1 11EAe ¢l

3) Tk (LEE MBRTHERS BT 13% @A
T 108k 2fA 1 el

4) BERe pmd 4 BTREms TREY ke
Bhe] MBIERMIE tEMlZ  HEesbd 368 BTl ug
TFlA o wE¢ HET & A9

5) &R RABEMBERNS HEsd HHEY
PRIATLE Syl BB BhdA #3) #5 HARE
METTRILS 24 FAAY —gsbel  mBsg ot

FEY RTREN BBE BFAAE 24, LT
oA EEs A WA

6) HHRe HBREAHT TREY LEE HBRL
Birdl 4 33 FES BRABREMBET BEIAL &
fihd & vehll & BEd S IS #EINDH.

7) BHEEY £THEHY HES olv] HE KX
BEMEY #ThelAY A BTH AL #Fr¥E
B 4 94

Gk WEE BEA L fcs gpstAs ALF
Brixl LEAWEOE o] B T4 HRER HMMHZdA
Biom Hgizer ohgvl RN #dwde MBER
Az s K#eely, REHE &Zd 4 2BRAAEY
ek Hahel #EE =dvsh)
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A ROENTGENOGRAPHIC STUDY OF THE APPEARANCE OF THE HOOK
OF THE HAMATE

Seong Bok Lee, D.D.S., M.S.D,
Dept. of Orthodontics, Graduate School, Seoul National University

(Directed by Assoc. Prof. Cheong Hoon Suh, D.D.S., M.S.D., Ph.D.)

The author investigated the timing of hand and wrist ossification events taking
place in the hamate and pisiform by means of roentgenographic examination and
its relation to the peak growth velocities in body height.

Materials obtained included 493 sheets of X-ray films taken from 257 boys and
236 girls aged between 7 and 17 years lived in Seoul area.

The results indicate that;

1) The average ages at occurrence of initial ossification of the hook of the

hamate were 12 years 3 months in boys and 10 years 1 month in girls.

2) The average ages at which advanced ossification of the hook of the hamate
occurred were 13 years 7 months in boys and 11 years 11 months in girls.

3) Initial ossification of the pisiform appeared at 13 years 0 month in boys and
10 years 2 months in girls.

4) All three ossification events in hand and wrist, and peak growth velocity in
body height occurred earlier in girls than in boys.

5) Initial ossification in the hook of the hamate and pisiform preceded or
coincided with peak growth in body height in most boys and girls, on the
other hand, advanced ossification in the hook of the hamate occurred around
peak growth in body height but in girls did it after peak growth in body
height. ,

6) It would appear that initial ossification in the hook of the hamate or in the
pisiform, - both for boys and girls, provides a better indication of approaching
peak adolescent growth in body height.

7) Advanced ossification in the hook of the hamate would indicate that the
period of cercumpuberal peak growth had been entered or finished.
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