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Bone Growth Centers

Boys Girls
Cleveland Boston Cleveland Boston

Average Ages in Months

Capitate
Hamate

Radius, dlstal epiphysis
Finger 3,proximal phalanx,epif \>-
Finger 2,proximal phalan
Finger 4,proximal phalans
Metacarpal 2,epiphysis
Finger l,distal phala
Metacarpal 3,epiphysi
Finger 5,proximal phale

Finger 3,middle pha
Finger 4,middle phs
Metacarpal 5,epiphysi
Finger 2,middle phafa
Finger 3,distal phala
Finger 4,distal pha
Triquetral

Metacarpal 1,epiphys
Finger 1,proximal phalas
Finger 5,distal phalan:

- 2.9 - 2.5
- 4,2 SIS k|
13 12 10 10
15 16 10 11
16 17 3%« 34
17 18 i1 2
19 12 - 18
—— 01 49 - 118

iy 22 1y

24 14 15
25 16 16
25 15 16
26 16 16
27 17 17
27 17 i
ot 18 19
31 19 20
30 23 .
35 19 20
36 21 22
37 ) 24 25

Finger 2,distal phalanx, ep’ 2u 25
Finger 5,midd1e phala 24 26
Lunate e 36 36
Scaphoid 50 54
Trapezium 68 b7 52
Trapezoid ;ﬂl 69 72 L9 52
Ulna,distal epiphy 82 80 68 72
Pisiform 120 g5 -

:i:::zf’:e:zmm Ny INEATy o

1§ M 19
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Age Adductor Sesamoid
v Sex % Metacarpophalangcal Joint Status
o ASO AST AS? AS3 AS3 +| E.F.
10 F 10 T 1 i 1
10 10
il F
12 F 3
M
18 F n 1
14 F 3 6
M 2
15 F 10
L 3
16 F 10
M 3 L
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Femur ~ Score in units

S
t : :
re 2 Score 3
re elongated Condyles visible as
s # 'banana definite entities

.-J
—
-.-" Score 5

(a) line running from nd e hysis as broad as diaphysis
into bone and/or ( d by measurement)

corner of epiphysis
tiated as a sharp

7 %

Score 1
Rudimentary centre usually
rounded

Tibia Score in ufitsl

O
. ; 1 ; 5
'Score_l Score 3

Development of intra-

Rudimentary centxe.
condylar eminence

rounded sometimes

triangular (attachment of liga-
; ments). Higher on
medial side.
Score.4 Score 5
Surface of t . ‘ , s wide as diaphysis
itself as 1i ﬂ 1’J gﬁ ‘ w ghe e i@a measurement)
Gq 1’1 Fibuld e Pacglla v
1 unit . 1 unit

Score 1
Fibula Presence of epiphysis
Patella Seen as a denser shadow through lower part

of femur :

;Uﬂ 8 ﬁhwmzuaznzuuun17ta?qtﬂuiﬂtﬁuﬂuaanssmnﬂhLﬁﬁéﬁu
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Score in units

i A Al
1 2 ke
o =3 =
Distal end of radius § ? ; ; ‘ 7
Primitive rounded Broad laterally Volar margin of distal
centre narrow medially surface visible as a line
[¢] o
Distal end of ulna \ ; t 7
Primitive roximally
centre d distally
¥
Capitate ..D
Flattening in articulation
with second metacarpal,
and in articulation with
7 the hamate
Hamate ~ ] "
/ :
Evolution of surfaces
articulating with tri-
quetrum, metacarpals V
and IV, and capitate
Triquetrum 0’
Surface articulating with
lunate becomes distinct
C4
Lunate @
Volar surface of capitate .
articulation defined as 1
: ‘ a line ;
= - -
Scaphoid - A ‘ } 1 ...O
rimitive ptoid ||| Surface articulating with
(occasionally : nu capitate flattened
f somewhat oval)
Trapezium /Q

ﬂ u &&%H Slight flattening of surface
cé a nrtlculatmg with scaphoid
rpal

with first meta(.x

sm"l asdsnisl mﬁ B Y

surface artic
with capitate

Pisiform : Metacarpals Phalanges
o ' & LU
Primitive rounded
centre  No further development noted in present series Presence of  g.ore See text.
: epiphyses
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Fig. Age in years
Girl 1/2 o :
13 Girl 2 314 Lm, lower epiphysis of radius.
13 Girl 2 3/4 . rm, radius, cuneiform.
14 Boy 2 1/4 adius, cuneiform,
15 Girl o I dius, cuneiform,
um or scaphoid.
16 Girl 5.4 s dius, cuneiform, >
pezium, scaphoid.
17 Girl 6 1/2 uneiform, radius, cuneiform, ;
: trapezium, scaphoid, trapezoid.
Girl 6 ¢iform, radius, cuneiform,
, trapezium, scaphoid, trapezoid,
;gis of ulna.
Girl 6 34 pbh fumber of bones
T L & in development.
18¢irl 8 1/%@]‘ ] t more advanced in development.
Girl e T Same as Groﬁﬁ < butajisiform bone appears just
[ under t cuneiform, and all the carpal bones
| ; ore massed and further
RTINS
19 Girl fU 3/4 Same as Group K. but much more advanced in
- ' deve ;“pisiform borde’appears plainly
QRN el R ]

Boy 9 13 %12 Very much mote advanced in development than L.
and the pisiform bone almost as large as the
cuneiform. All the bones of the wrist are
much more developed than in any previous gro
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Abbreviation Ossification event
1. PP2= Proximal phalanx of second finger; epiphysis is as wide
as its diaphysis
2., MP3= Middle phalanx of third finger; epiphysis is as wide as
its diaphysis
3. H-1 »
4, Pisi
5. PR as its diaphysis
6., S metacarpophalangeal joint
7. H-2
B.. MPScap epiphysis caps its diaphysis
9, PPlcap er; epiphysis caps its diaphysis
“10. Rcai: diaphysis
. P ager; complete epiphyseal union
12, :# complete epiphyseal union.
13, ‘MP3, gerﬂ complete epiphyseal union
™, Ry Radiuss ﬁomplete epiﬂyseal union

AU INURTHYIAS
SO RN ety min (17ah 5 el

(30)



45

event

. ﬂ NH’ % %’ﬁ mw%ﬁﬂﬁnoua.uamma-& (éo’)

‘lutﬁndquwmﬁ*ﬁawaws-'mﬁaaémnﬁu (Grave uaz Brown )

ARIRIN I UNINYIAL

Hagg uase Taranger nUIUINATYI A2 srvwrnmna?mmm’.ﬂum
< - 4 .'
ﬂqn'w'lun'mn'nug'muaq tﬁnd'wmgadwé’hm mt?umaums%w'wmnssgnna 10 s=uz

(gud 21,22,23,24)



:Uﬁ 21

46

<\s L

dmunzwoinsrgnuanufianans (DP3)

&nvezeasnszgn Ulna

sesamoid (S) noMLATUdINN S Ldauuaq_ Epiphysis

E - ”
Founfionouua = q;;az Metaphysis (I) (Hagg

— (40)
nszgn \ax Taranger )

' ENee]

:.,Jﬁ 23 oo i ~ 09 (MP 3) szwzmne 4 ( Hagg
pip@sis mqr‘fun'rmm'\wa-:
Metaphysis

A UL AN ENZHYADT hanrsive

Métaphysis gas i fugouzos Mphysis IaLau

AR aﬁ,ﬂ‘i nmmmm BhEinoons

Metaphysis
seuz Bt §ufinns1Jouvos Epiphysis uas Metaphysis

sror I ¢ msifousos Epiphysis ua: Metaphysis ﬁws-af



u7

an Epiphysis waz Metaphysis

L ‘
Usangdoea1918n 9 uSiam

Auangnineins
ARANTNUNMINGINY

} -|I
|
W



L8

Adjust- Sex dif-
Sex| Mean SD ment to |df Range ference®
probit :
line in years
(Chi?)®
pubertal spurt '
ONSET ° G 10.04 1.26 3.03 7 . 6.5-13.5 2.04
B 12.08 1.20 3.83 6 9.5-15.5 }
PHV 1G 6 9.5-15.5
B 6 is-17s | 29
END G 13.3-17.3
B 1as-195 | 22
Skeletal
development
S 8.5-12.5
1550k + ] T2
MP3-F 6.5-12.5
B8 145 o | 2P
MP3-FG 9.5-135 |
BT I T
MP3-G "10.5-14.5
na-17s | 22
MP3-H S 11.5-16.3
4 3585y | 10
MP3-1 4 12.5-16.7 :
1 145195 | 7
DP3-I s 11.5-165
4 135185 | 228
s 12.5-17.5
ﬂ u & Cmsasp g MR
R-1J q % J G ; 13.5-—(18.5) : 179
1 17.58 ¢ VR 80 3.22 4 '5 7-(20.5)¢ |
iﬂﬂ -(20.5)¢ -
q ) a ﬂ%m ‘W\ i Jhd a m-(zzsr o
‘No value of Chl is statistically significant (p > 0.10)
* All sex difTerences are highly significant: p < 000|
¢ Value within brackets is exlrapolalcd
pasaaft 7 uéﬂqdqaaﬂgﬁ§q4nquxa?wtﬁuimtﬁhéi@wﬁuéﬁq uaquaaﬂqﬂﬁ
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