
A S N

Determination of Skeletal Age in Nigerian Children: Applicability of the 
Greulich and Pyle Atlas.

Udoaka AI, Didia BC and Madueke SC

Department of Anatomy, College of Health Sciences, University of Port 
Harcourt, P.M.B 5323 Port Harcourt 

Corresponding Author: Udoaka AI

E-mail: alabaudoaka@yahoo.com; +234(0) 8030849208

Journal of Anatomical 
Sciences

Email:anatomicaljournal@gmail.com 

J Anat Sci 7 (1)

A C
he ration child bone o adu hoo can be i wed r diolo cal. e skele e b ne a i

erage age a which a p rtic r s age of o ma a i s ac ve T e a d Pyle standard is the 
commones me used o s ess e sk ng he and an wrist adiograph hro gh e wo . T is 
a l s wa c solely rom Caucasian hildren and de of the or erly se ence ssification to 
determine the skeletal a . S al au o s a e e i not being sui a le fo other races. T e aim o
this y is o e rm e yle At/as is applicable to Nige an chil en co par to th
c o o s T to mber o 78 nor a o he hand and wrist of Nigerian childre were sed 
for is study o se tals. These radiographs were compare wi e a las t eir e o ed 
from the at as The hild's chronolo ica a in each w s a so ec . The resul ows a mean increase 

s in th skeletal ages of the Nigerian c ildre ompared to he t/as nce however was not 
ignificant The ke e age (in o t s) w s of the ch ldren than the pected age in he l s T e 

an ske e age o Niger hough more than the tandard in he atla not s a s ica ly S n i a , 
es the s udy finds the radiographic a s o G ulich a d P e atlas applica erian children. 

e w o s :  S k e t a e ,  G r e u i c h  a n d  P y e  l ,  d o l o g r a p h O s s i f i c a t i o n
Chronological e

BSTRA T 
T matu of a s s as it grows t lt d gi Th tal ag ( o ge) s 
the av t ula t b ne tur t on i hie d h Greulich n

t thod t a s th eletal age usi t h d t u out th rld h
t a s omposed f ma use d qu of carpal o

ge ever th r h v fault d th s at/as for t b r h f 
stud t d te ine if th Greulich and P ri dr when m ed eir 

hron l gica age . he tal nu f m l radi graphs of t n u
th fr m veral hospi d th th t and h skeletal ag s n t

l . g l ge a l r orded t sh of two 
month h n c t a This differe

s l tal m n h a greater in 77% i t at a h
me l tal f ian children t t s is t ti t l ig if c nt as a 
r ult t tla f re n yl ble to Nig
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m t ratio f h ld

w fr m f t l lif t h h o
pube t finish h a u a lt an b
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l h pe and l

t l tal age (b
fined as the 

Th degree of a u n o a c s b nes, as he 
gro s o the oe a e thr ughou c ild o d

r y and es gro t as yo ng du c e 
vi adiographs The bone o s
progressive y chang in size, s a opacity ti l 
maturi y The ske e one age) is th refore 
de average age at which 
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chi en ves a -c c se direc ion s rti

C - a e- riq e um- na e- 
apezi - ezo and isi or . cap o

o e tho not s cons an d oss e s - 
3trapezium . s var a i i of Scaphoid, b ing ve

r ef o xcee hree mon s) re e to 
he Trapezium a d a ezoid c e e no g at prac ca

chil e re d cu y e a ess e o han radiog ap s his 
ma e Gre o y seque ce of ossif catio co e e

e s s me o a o bir to ea y a hoo e
s ge a as o direc comp iso c es ec v of 

C s . me od a t di ere ce in y size , s as en con i me
4,5va t e si c an av i a i y u extens e studie . he e ors d 

ce e e e a on o . c eg r n e o c c o
y ost e o he o he s e e e e s o e and wris a we

s bo e ssess hro gho e wo s in e e appea a ce of i
ce e o oss fication. h s er o or e onse of the 

The s e o e a y a o e and wris h s e c s so been o
t e ow n a v a e assess ng e e opme t s es o e i ama ca" s a
o e c ; these inclu e y v s e c es excep on o he e e oss ca o the 
assoc ated i h gressi the carpals y e esu t of 

8ra iogra hs u re ce o s c on n o der y ne s vo rab e al c s
equ s c o cho r f ca n d 

2ce ossi ca on as es
Oss ca ion f a pal he

ldr mo n n anti lo kw t ta ng 
with apita e ma T u tr Lu t

r um Trap id P f m The S h id 
b n ugh a t t woul ify pr or po t

Thi i b l ty the e ry 
b i , (n t e di g t th wi h f rence 
t n Tr p r at s e ti l 

dr n ach a iff lt n th ss m n f d r h . 
particular stage of bone turation. Th ulich and rder n i n vers th ntire 
Pyl tandard Atla is a th d of evaluating h nd and peri d from th r du t d and p rmit ng 
wri t bone a . This was c mposed so e y from t ar n f hildren rr p i e 

1auca ian child e in he 1930s his th h s he ff n s bo s thi h be f r d by 
ad n ag of mpl ity d a l bil t o m ltiple more iv  T s auth foun a 
ossif ca io nt s for t va ti f one ma u i y ompara le r ula ity i th order f hondr fi ati n of 
It is present the m common y use m thod f r t t r k l tal el m nt f th hand t s ll 
kele al n a ment t u ut th rld. a the ord r of th r n the r pr mary 

ntr s f i T i ord f d r t 
kel t n speci ll th t f th and t a ossif a ion in th arpa s a a obse ved fr m 

7h foll i g d ant g s in i th d vel n tudi d n n J i and enya This i n 
f th hild d readil i ibl hang ti t t ru e h re th ifi tion f 

i w t p o ve maturity on occ n a t p cal ord r as a r l c ld od 
d p occ r n of s ifi a i i r l ill s and other unfa u l e vir ment fa tor

s ence Thi sequen e f nd i i tio an
subsequen fi ti w f rst d cribed n 1929

ifi t o the c r bones in a hy 
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LS AND MET O S 
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hr no ogi l months (

r ith d i t on . h
in r ase of th k l th

tudy r h l ta ag
th N th h av l t

th ir ch n lewi T U ersit f N geria 
n ficant ignificant TT hin o p ugu d H v ll Or h
l e al bspital, W ji Port H urt

m r in Th i ra h w r id nt fi d t h
h no o i l en ii di nous Nigerians Th t h d r d gr phs w

mov nutil ed t tudy the minor iff s tw
rlt let l ge of th t h in igni i ant T

h h al ing tradi ph w i h a i in o in 
t ge rat f u n othe bl o
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e ency er skeletal o e nex age n e
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77% o e c i n had greater o e e e
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en com d w th dj e t s a da ds bot o de nd 

youn e th n e o e e eare t h on o al ge
hen st ndar ar mpar son wa t n 
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s g oup's c r nologi a ske e e of 

e igerian l oug erag y w month
t e ro o gi al w s not the niv y o i
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T l 1 A y f occurre l l Radiog ph tla r l h n l
d the Fr rr Ch on logi l Ag h ild n

ab e : ge range, frequenc o nce of Ske eta ages using th ra ic A s of G eu ic a d Py e 
an equency of Occu ence of the r o ca es of t e Ch re . 

e 

Age range (years)  Skeletal age Frequency  Chronological age  

  Frequency  
0-  2  20  22  
3 -  5  21  19  
6-6 6    6   
9-11  8  8  

12 -14  10  11  
15 -17  11  10  
18 -  20  2  2  

 Mean Ske etal 30 years; SD 1.9
Mean Chron logi a Age 7.2 years 0 2 

2X  = 0.27 0.0 Not Sign cant 
Mean disc epancy between Skele a and C ro age is wo months

l Age 7 
c l 0 SD .
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This study has s wn a mean increa e of 2 mon hs 
t ug no signi icant (p>0.05) in the s eta ages o

igeri n ch dren w en co pared o e gro p 
(Caucasia chi dr n) tha were used o compile the 
Gre ch and y e A as. The skele a a (in mon s) 
w s greater than he hronologic a e 77% of the 
ch ldre . 

This s udy corrobo ates a st dy done n 1993 34 yea s 
af er he wo k f Greulich and Pyle on b ack and whi e 
hildren in he sa e geograp ic area from where he 

s ori ina e he were minor va a les not n 
Af can merican rls who e e mo e ske e ally 
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435 - 42

, ' ah y R The a development 
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n conc s o , o e a o e an ch dren, 
ou ore ces t e G eul a y e 

s n ds by 2 mo ths is ot s ica y s i ca t 
a d as a resul s s ud inds e rad ograp c a o
Gre ich nd P e s able for asses g ige
c dre

C
Th a ho s w o ac e e e e ds of 
epa s a a o e rad ology de e s 

s ho pi a s u ed o e s . 

1 Gre i h WW Pyl SI dio hi tl f 
keletal d lop the h d nd wri t 2
d Stanf rd Uni it ress f rd 1

. Seni r h ch drifi tio f th um n 
han n t sk l t n Anat R 6; 1
1 .

ay OJ O R ill pren t l 
the k let th hum

An t 1 1 .
ua t HC, Py e I eed RB. On

d n in th
e t w t

P r 
trivastav A, Sara garwal SK Gup a P

ri t f r 
p R j t

I F r
. 

archa l W h T yan G l 
th

l B . 
acka DH l

l
Tr d H 1 ; 1

arn sm R umenthal T .  
u d 
k l t J 

1

a als
rroborate by a tudy of Dut h children9. n ano her 

study on T i n c l en, here was ta at on of 
bone age w en comp red i h th at a be o e puber y 

11followed by n i ease after pub rty

Kn l d e f ske et l in ch ldr n i important nd 
e lly u f l n edi tri e ocrin

rth s ren c nt ropol d rt
i in I chil for o r n l h apy i

b ing n i red ime tia n a d t n f 
t p r ly n c r t ass m n f t

I lu i n the b n ge f ig ri il
th gh m advan han th r ich nd P l
ta dar n n tatist ll ign fi n
n t thi t y f th i hi tlas f 

ul a yl uit sin N rian 
hil n. 

A KNOWLEDGE ENT 
e ut r ish t knowl dg th h a

d rtment nd st ff f th i pa m nt of 
variou s t l s f r h tudy
REFERENCES 

ul

HD. 

3. Gr a

4. St r l R

5. S A

6. M l Br

7. M

8. G Bl

9.

10.

I t
hi dr t

h l f r t

l

t
n

N

M

rt
t

V n Rigin RR, eguin H, R bben SGF Hop 
WCJ, Van K ijk I th uerlich and l atl s 
still valid for u h ucasi h ldren f da
Paedi r Radiol 0 1 31 748
K c A, Karaog anog u M, rdogan M, Kosecik 
M, Cesur s me f b n g Is t
G ulich d Pyle m t o suff t f r T is

ys. P di tr Int  4 662 . 
hiang K H,Chou AS B Yen P-S Ling C-M, Li

C Chang P Y. T liabi it f using t
ulich Pyle o to d t rmine hil r

b n age in T a Tzu i Med J ; 1 417 
4 0. 

12. Loder RT Est e T Morrison K Eggleston 0, 
Fish ON reenfield ML, Guire KE

lic ility f the uli h nd Pyl skeletal 
s dard t black n hite hildren of 

o y m J D Child 1 3; 4 : 3 3
, ec at M , Pletka E ,Gi sanz 

Y k l t a t rmi ti n i c dren 
ur A ican t A p icabi ity f  

t G eu ch an l s ndardsP di 2 01; 
50(5 4 

14. Lewis , avy CBO Harrison WJ De ay n 
skeleta m tu ity n alawian hildr n J B n
joint Surg 200 4 3 -330

15 F es K. B n determin tion 
paediatri pop l ti n an indi t f 

i s tus Tr p D 3 16 18.
16. Groel , ndbich er F, Riepl T Ghe ra , 

Roposch A F tter R e re iability f g
e minati n in t l rope n h l i

e Gr li h P l e hod B J i l 
72(857 4 1 4

a o , 
u C. s e G Py e a
D tc Ca an c o to y? 

a 2 0 ; : -75
o E

Y. A sess nt o o e a e. he 
re an e h d ic en o urk h 

bo e a 2001; 3 - 665
11. C - - , , 

-C, - he re y o he 
Gre meth d e e c d en's 
o e aiw n Ch 2005 7: 

- 2
, , , 

,  G . 
App ab o Gre c a e 
age tan s o a d w c
t da . A is 99 1 7 29 3

,
.S e e al e e na o n of 

E opean and descen o
he d Py e e trres 

): 62 - 8
, . 

a r i c e o e 
2 3: 24 

o e age a in a 
c u a o as ca or o

nutrit onal . o oct 2000; -
, 

, o . o bone a e 
o cen ra a c i dren us ng 

eu c and y e . r rad o 1999
) 6 64. 

L M

i
t

l l

i

n 
l

l O

1
13. Mora S Bo h I Huang HK l

ge d hil
fr p l l

r li ta 0

CP L l i
l M

. 
l hman 

ta 0: 
l S Li l r L

Th l
det r Eu
th m t

. 

: 

. 

- . 

: 

. 

; 
. 

, 
:

Journal of Anatomical Sciences 2016: Vol. 7 No. 1                 

Determination of Skeletal Age in Nigerian Children: Applicability of the Greulich and Pyle Atlas


	Page 1
	Page 2
	Page 3

