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S u m m a r y 

The t ransverse ( T D ) a n d ver t ical ( V D ) dia-
meters of t he h e a d of t he f e m u r in 256 adul t 
Nigerians in l le - I fe w e r e m e a s u r e d on the X-ray 
films of the hips of t he se s u b j e c t s . T h e r e was no 
significant d i f f e r e n c e b e t w e e n the d i a m e t e r s of 
the left and right f e m o r a l h e a d s (P > 0 .05) , but 
the d i ame te r s in t he ma le s w e r e s ignif icant ly 
larger t han in t he f e m a l e s (P < 0 .001) . T h e V D 
and T D r e p o r t e d by Singh et al. | 1 | in C a l a b a r 
men, and T D fo r w o m e n w e r e s ignif icant ly 
larger than those r e p o r t e d h e r e in l l e - I fe ( P < 
0.05), sugges t ing the ex i s tence of reg ional 
variation of the h e a d of t he f e m u r in Niger ians . 
The V D and T D r e p o r t e d fo r Niger ians w e r e 
larger t han those r e p o r t e d for C a u c a s i a n s , 
Indians, and C h i n e s e , s u p p o r t i n g racial a n d 
geographical va r i a t ion of t he h e a d of t he f emur . 
Appl icat ion of iden t i f i ca t ion po in t d i f fe ren t i -
ated the sex of mos t of t he b o n e s a n d might be 
useful in sex d i sc r imina t ion of the f e m u r . 

Resume 

Lcs d i ame t r e s t ransversa l ( D T ) , e t vert ical 
(DV) de la te te du f e m u r c h e z 256 a d u l t e s 
nigerians a l le- I fe ont e t c m e s u r d s sur la 
radiographic de la h a n d l e d e ces individus . II 
n'y avait pas de g r a n d e d i f f e r e n c e e n t r e les 
d iametres des t e tes f e m o r a l c s d e la g a u c h e et 
ceux de la d ro i t e ( / ' > 0 .05) . Les d i a m e t r e s d e 
la tete chez les h o m m e s d ta ien t s cns ib l emen t 
plus grands q u e ceux d e s f e m m e s {P < 0 .001) . 
Les D V et D T chez les h o m m e s et les f e m m e s 
de Ca labar £ t a i en t , sc ion la c o m m u n i c a t i o n de 
Singh et al. [1] s cns ib l emen t plus g r a n d s q u e 
ceux ob tenus a l l e - I fe (P < 0 .05) , i nd iquan t 
ainsi 1'existence d ' u n e var ia t ion reg iona le d a n s 
les d i amet res de la t e t e du f e m u r c h e z les 
Nigerians. Lcs D V et D T r a p p o r t d s p o u r les 
Nigerians <5taicnt plus g r a n d s q u e ceux qui on t 

6t£ rapport<3s pour les Caucas i cns , lcs Ind i cns et 
les Chino is . ind iquan t une var ia t ion racia le et 
geog raph ique d e s d i a m e t r e s de la t e t e du 
f e m u r . L ' emplo i de point d ' i den t i f i ca t ion a 
d is t ingue le sexc d ' u n bon p o u r c e n t a g c d ' o s et 
serait uti le la d iscr iminat ion sexuel le du 
f e m u r . 

In t roduc t ion 

T h e d i ame te r s of the h e a d of the f e m u r a re 
useful in the diagnosis and t r e a t m e n t oi t r c 
f r ac tu rcd neck of the f e m u r (1 j T h e d imens ion: , 
a r e even m o r e impor t an t in the d i s e n m m m c v 
of the sex of the f emur . Dwight (21 i h j i u 
is very evident that the d i f fe rence bc t .vc- r , i i 
bones of the a rm and the thigh r i the m . ! cr o* 
length a re m u c h less impor t an t sexually than 
those of the d i ame te r s of the headv O ' h t r 
a u t h o r s (3-5) h a v e also e m p h a s i z e d the i r n p o n -
ance of head d imens ions of t he f emur in sexual 
d i m o r p h i s m and this is par t icular ly usefu l in 
forens ic medic ine . T h e d imens ions of the h e a d 
of the f e m u r have been f o u n d to show racial 
d i f f e rences (7—10). E v e n regional d i f f e r e n c e s 
have been r e p o r t e d in Indians [5,11 ] a n d in t he 
English (3,4). It would t h e r e f o r e a p p e a r 
a p p r o p r i a t e that the f indings of Singh et al. (1) 
in South-eas t Niger ia be c o m p a r e d with work in 
South-wes t Niger ia . 

T h e presen t work inves t iga tes the f e m u r h e a d 
d i a m e t e r s of peop le in l l e - I fe , Sou th -wes t 
Niger ia , and c o m p a r e s the resul ts with the 
f indings of a similar work in C a l a b a r , Sou th -
east Niger ia . 

Mate r ia l s and me thods 

Plain a n t e r i o p o s t e r i o r r a d i o g r a p h s of the right 
and left f e m o r a of 256 pa t i en t s w h o a t t e n d e d 
the O b a f e m i A w o l o w o Univers i ty T e a c h i n g 
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H o s p i t a l s C o m p l e x , I l e - I f c . Niger ia b e t w e e n 
1983 a n d 1987 for s u s p e c t e d i n j u r y t o t he pe lv is 
w e r e u s e d . X - r a y f i lms of p a t i e n t s with p a t h o -
logical c o n d i t i o n s a f f e c t i n g t h e h e a d of t h e 
f e m u r w e r e e x c l u d e d f r o m t h e s tudy . T h e 
r a d i o g r a p h s w e r e t a k e n f r o m a n a n o d e - f i l m 
d i s t ance of 92 c m a n d in this p o s i t i o n t he 
p a t i e n t ' s big t o e s w e r e t o u c h i n g at t he i r m e d i a l 
s ides . T h e p a t i e n t s c o m p r i s e d 138 m a l e s a n d 
118 f e m a l e s . T h e ages of t he p a t i e n t s r a n g e d 
f r o m 25 t o 50 y e a r s . T h e m e a s u r e m e n t s of t h e 
h e a d of the f e m u r w e r e t a k e n d i rec t ly on the 
X - r a y f i lm, using ru le r a n d v e r n i e r ca l l ipe r s . 
T h e m e a s u r e m e n t s w e r e m a d e a s d e s c r i b e d 
b e l o w : 

(») t r a n s v e r s e ( m e d i a l to l a t e ra l ) d i a m e t e r 
( T D ) : f r o m a po in t in t he reg ion of t h e f o v e a 
c c n t n l i s t o a poin t at t h e j u n c t i o n of t he h e a d 
and t h e n e c k ; a n d 
(»:) v e r i c a ! d i a m e t e r ( V D ) : I rom t h e t o p m o s t 
p o m u> i f c Iowcm poin l on t h e h e a d of t h e 
t e n ,i » ver t ical d i r ec t i on . 

'>1 V D a n d T D o b t a i n e d h e r e 
• « i , : . \ , v . e d for the right a n d left f e m o r a in 

. ; h ex. f i tumal a n d m a x i m a l v a l u e s o b t a i n e d 
Mr ~ac«> var iable w e r e c a l c u l a t e d . I d e n t i f i c a t i o n 
,u»d d c r n a i k i n g p o i n t s w e r e a l so c a l c u l a t e d fo r 
use tu sexuf l d i s c r imina t ion . T h e iden t i f i ca t i on 
poin t ( I P ) is t he poin t b e y o n d which on ly t h e 
va lue for o n e sex is o b t a i n a b l e . N o o v e r l a p in 

t h e v a l u e s ex i s t s a t o r b e y o n d the IP. The 
d e m a r k i n g p o i n t ( D P ) w a s a lso utilized here. 
D P m a k e s t h e d i s c r i m i n a t i o n of sex more 
a c c u r a t e (12) a n d if D P is d e f i n e d as m e a n ± 3 
s . d . it w o u l d be a p p l i c a b l e to 9 9 . 7 5 % of bones 
o b t a i n a b l e in t he p a r t i c u l a r reg ion (5 | . The 
s ta t i s t i ca l s i g n i f i c a n c e of a n y d i f f e r e n c e s in the 
v a l u e of t h e t w o s e x e s w a s a s se s sed by means of 
S t u d e n t ' s M o s t . 

Resu l t s 

T h e d a t a c o n c e r n i n g the t w o diameters 
m e a s u r e d a r e d e p i c t e d in T a b l e I. Al though in 
t h e m a l e s T D is s l ight ly g r e a t e r t han V D the 
r e v e r s e is t h e c a s e in t h e f e m a l e s . T h e r e was no 
s ign i f i can t d i f f e r e n c e b e t w e e n the t w o sides in 
e a c h sex ( / 9 > 0 . 0 5 ) . E a c h of t h e t w o diameters 
is s ign i f i can t ly g r e a t e r in t h e m a l e s c o m p a r e d to 
t h e f e m a l e s ( / ' < 0 . 0 0 1 ) . A c o m p a r i s o n of the 
resu l t in t h e p r e s e n t w o r k a n d t h a t of Singh el 
(il. [1 ] is s h o w n in T a b l e 2 . In t h e males in the 
p r e s e n t w o r k , b o t h V D a n d T D a r e significantly 
g r e a t e r t h a n t h e c o r r e s p o n d i n g va lues repor ted 
f o r f e m a l e s (I* < 0 . 0 5 ) . S imi la r ly . T D is 
s ign i f i can t ly g r e a t e r in C a l a b a r m e n compared 
t o m e n in I l e - I fe (P < 0 . 0 0 1 ) . H o w e v e r , no 
s ign i f i can t d i f f e r e n c e w a s o b s e r v e d in the values 
of V D in t he f e m a l e s in t h e t w o r e p o r t s (P > 
0 . 0 5 ) . O n t h e l e f t , a n u p p e r I P of 56 mm V D 

Tabic 1. The difference between the male and female values of VD and 
T D for right and left heads of femur 

Right Left 

V D (mm) T D (mm) V D ( m m ) T D (mm) 

Male 
n 
Range 
Mean 
s.d. 
s.c. 

Female 

138 
41.0-58.0 

50.3 
3.7 
0.65 

138 
42.0-64.0 

50.7 
4.3 
0.51 

138 
45.0-58 0 

50.4 
3.6 
0.63 

138 
42.5-61.0 

50.8 
4.1 
0.49 

/» 

Range 
Mean 
s.d. 
s.e. 

118 
41.5-5.50 

47.3 
3.0 
0.59 

118 
38.0-54.0 

45.6 
3.0 
0.39 

118 
42.0-56.0 

47.5 
3.3 
0.65 

118 
40.0-54.0 

45.5 
3.2 
0.41 

/ '-value <0.001 <0.001 <0.001 <0.001 
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a n d 54 m m T D class i f ied 9 % a n d 2 9 % , r e spec -
t ive ly . o f m a l e b o n e s wh i l e a l o w e r I P of 45 m m 
V D a n d 42 .5 m m T D c lass i f ied 12% a n d 1 5 % . 
r e s p e c t i v e l y , of f e m a l e b o n e s . O n t h e r igh t , an 
u p p e r I P of 55 m m V D a n d 55 .4 m m T D 
c las s i f i ed 12% a n d 2 0 % . r e spec t ive ly , of ma le 
b o n e s , wh i l e in t h e f e m a l e a lower I P of 42 m m 
V D c lass i f ied 1 2 % of b o n e s . N o n e of t he 
f e m a l e r ight b o n e s was i d e n t i f i e d by a n I P of 
T D . A D P of 57 .4 m m V D a n d 55 m m T D 
c lass i f i ed a to t a l of 12% a n d 2 6 % . r e spec t i ve ly , 
of m a l e b o n e s , wh i l e a D P of 39 .2 m m V D a n d 
3S .5 m m T D did not c lass i fy any of t h e f e m a l e 
b o n e s . In t he m a l e a n d in t he f e m a l e N i g e r i a n s , 
t he m e a n V D s r e p o r t e d by Singh er al. ( 1 | 
( 52 .02 m m m a l e . 4 5 . 8 m m f e m a l e ) a n d by t h e 
p r e s e n t a u t h o r (50 m m m a l e , 45 m m f e m a l e ) 
a r c g r e a t e r t h a n the c o r r e s p o n d i n g v a l u e s 
r e p o r t e d by Dwight |2) (49.68 m m m a l e . 43 .48 
m m f e m a l e ) . H o l t b y [8 | (48 m m m a l e . 41 .75 

m m f e m a l e ) a n d L o f g r e n (10) (48 m m male . 44 
m m f e m a l e ) in C a u c a s i a n s , T h i e m e (7) (47.17 
m m m a l e , 41 .52 m m f e m a l e ) in American 
N e g r o e s , a n d S ingh and Singh (5) (44.2 mm 
m a l e , 3 9 . 8 m m f e m a l e ) in N o r t h Indians (Table 
3 ) . T h e T D s r e p o r t e d for Nige r i ans a re also 
g r e a t e r t h a n the c o r r e s p o n d i n g T D s reported 
by H a s h i m o t o [9 | ( 46 .8 m m m a l e . 46.8 mm 
f e m a l e ) in C h i n e s e p e o p l e a n d by Singh and 
S ingh | 5 | ( 3 8 . 8 3 m m m a l e . 35 .8 m m female) in 
I n d i a n s . T h e IPs of V D fo r t he males arc 
r e m a r k a b l y h i g h e r t h a n t h o s e for the females in 
all t he c o u n t r i e s a n d r ace s c o m p a r e d . These IP 
v a l u e s a r e h i g h e r in N ige r i ans than in the 
c o u n t r i e s a n d races c o m p a r e d (Tab le 4). 

Discuss ion 

T h e r e p o r t in t h e p r e s e n t w o r k t h a t V D and T D 
a r e s ign i f i can t ly h i g h e r in t h e m a l e than in the 

Talilr 3 Mean VD for head of femur in males and females of different countries/ 
races 

Mean VD (mm) 

Author/yeai Country/race Male Female 

Dwight. 1905 U.K. (Caucasians) 49.68 43.84 
Holtby. 1918 U.K. (Caucasians) 48.80 41.75 
Lofgren. 1956 Finland (Caucasians) 48.00 44(H) 
Thieme, 1957 U.S.A. (Negroes) 47.17 41.52 
Singh and Singh. 1972 North Indians 44.20 39.80 
Singh <7 al.. 1986 South-east Nigerians 52.02 46.80 
Present author. 1988 South-west Nigerians 50.35 46.50 

Tabic 4. Mean identification points (IP) of vertical d iameter for different countries/ 
races 

Mean IP (mm) 

Author/year Country/race Male Female 

Parson, 1924 U.K. (Caucasians) 48.00 44.00 
Holtby. 1918 U.K. (Caucasians) 46.00 43(H) 
Pearsons. 1919 U.K. (Caucasians) 45.50 41.50 
Singh and Singh, 1972 North Indians 45.00 36. (H) 
Singh el al. 1986 South-east Nigerians 52.00 45.00 
Present author. 1988 South-west Nigerians 50.00 45(H) 
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f e m a l e ( T a b l e 1) s u p p o r t s t h e e a r l i e r o b s e r v a -
t ions in d i f f e r e n t c o u n t r i e s by d i f f e r e n t a u t h o r s 
[1.3,11] tha t f e m o r a l h e a d s a r c l a rge r in m a l e s 
t han f e m a l e s . T h e v a l u e s of V D a n d T D 
o b t a i n e d fo r m a l e s a n d T D fo r f e m a l e s in 
C a l a b a r . N ige r i a w e r e s ign i f i can t ly (P < 0 .001) 
h igher t h a n v a l u e s o b t a i n e d in l l e - I f e in t h e 
p r e sen t w o r k , s u g g e s t i n g t h a t f e m o r a l h e a d s of 
p e o p l e f r o m C a l a b a r , S o u t h - e a s t N i g e r i a , a r e 
larger t h a n t h o s e of p e o p l e in l l e - I f e , S o u t h -
west N i g e r i a , a n d s u p p o r t i n g r e g i o n a l v a r i a t i o n 
of f e m u r h e a d s as r e p o r t e d e a r l i e r in o t h e r 
c o u n t r i e s [ 3 - 5 . 1 1 ) . T h e v a r i a t i o n in N i g e r i a m a y 
be r e l a t e d t o t h e v a r y i n g s t a t u r e of p e o p l e f r o m 
the t w o r e g i o n s o r t o s o m e o t h e r u n d e t e r m i n e d 
gene t i c f a c t o r s . V D s fo r N i g e r i a n s w e r e h i g h e r 
t han f o r t h e E n g l i s h [2,8,1()J a n d I n d i a n s [5], 
a n d T D s f o r N i g e r i a n s w e r e h i g h e r t h a n T D s 
r e p o r t e d f o r t h e E n g l i s h a n d t h e C h i n e s e [9 | . 
T h e s e r e p o r t e d v a l u e s s u g g e s t l a r g e r f e m o r a l 
h e a d d i a m e t e r s f o r N i g e r i a n s c o m p a r e d t o t h e 
o t h e r c o u n t r i e s , a n d N e g r o e s c o m p a r e d t o 
C a u c a s i a n s a n d M o n g o l o i d s . T h e v a r i a t i o n 
might b e r e l a t e d t o u n d e t e r m i n e d g e n e t i c fac-
to rs b e t w e e n N i g e r i a n s a n d t h o s e of o t h e r 
races . 

IPs r e p o r t e d fo r m a l e s w e r e h i g h e r t h a n fo r 
f e m a l e N i g e r i a n s ( T a b l e 3 ) , s u g g e s t i n g the 
u s e f u l n e s s of IPs in s e x u a l d i f f e r e n t i a t i o n of t h e 
f e m u r . IPs f o r N i g e r i a n s w e r e a l s o h i g h e r t h a n 
for t h e o t h e r c o u n t r i e s a n d r a c e s c o m p a r e d 
indica t ing it c o u l d a l s o be u s e d in racial d i f f e r -
en t i a t ion . D P s w e r e f o u n d t o d i s t ingu i sh on ly 
very smal l p e r c e n t a g e s of b o n e s a n d s o h a v e 
l imited va lue in sex d i s c r i m i n a t i o n . 
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