
 

�

�

COUTEAU, Béatrice (2) 
INSERM U518, Biomécanique, CHU Purpan, 
B.P. 3103 
31026 TOULOUSE CEDEX 3 
FRANCE 
33 5 61 49 79 44 / Fax: 33 5 61 49 67 45 / 
beatrice.couteau@purpan.inserm.fr 

Preferences and Keywords 
I prefer a Poster Presentation 
Bone 
Mechanics;Hip;Development;Orthopaedic 
pathology;Radiology and Imaging 

ABSTRACT NO. ____________ 
PAPER NO. ____________ 

Check One: _ Clinical  _ Biology  _ 
Engineering 

Disclosure 
(A-INSERM) (A-CNRS)   

�����������	�
����
������������������
����������������
����
��������	�����
�

�	�������������������������������
����������������������

���
���
����� !"#�
�����	$��%&'()#��������*���������
��+,-����!&./($'!� #���& 0& 1#��������*������
��+,-���!&./($'!� #������

� %"$'���*�*��,2����,234����	���������5���������������+�4,�67�87�66���$9:����+�4,�67�48�6+��;#$<%!(#*(& <#$ =" %"$'*!'1#%.*>%�

�

����������	
������
����	����
���	�
����

��<&&0�>&%�.#1)!'?�$ <&.$<!($00@�;&'#�1<% (< %#1��>%&.�$�%#>#%#'(#�.&A#0�&%�

$<0$1��.$@�;#�)#0"> 0�>&%�>!'!<#�#0#.#'<�$'$0@1!1�&>�. 1( 0$%�1B#0#<$0�1@1<#.*�

�

��	�
���	�
����

�!'!<#�#0#.#'<������$'$0@1!1�&>�. 1( 0$%�1B#0#<$0�1@1<#.1�)$1�;##'�A#C#0&"#A�

<&� "%#A!(<� .#()$'!($0� ;#)$C!&%� &>� 1<% (< %#1� $1� >&%� !'1<$'(#� <)#� ;&'#�

%#.&A#0!'?� �,��� <)#� !."0$'<� "#%>&%.$'(#� �3��� &%� >%$(< %#� "%&(#11� ���*�

�'>&%< '$<#0@��������.&A#0�(&'1<% (<!&'�!1�<!.#�(&'1 .!'?�$'A�%#� !%#1�$�

"%&)!;!<!C#�$.& '<�&>�.$' $0�<$1B1*��)#1#�A!>>!( 0<!#1�<#'A�<&�0!.!<����1< A!#1�
<&�3��.&A#01�&%�<&����D$C#%$?#D�.&A#01*��&E#C#%��"$<!#'<�1"#(!>!(�.&A#01�

($'� ;#� !."&%<$'<�� "$%<!( 0$%0@� >&%� <)#� $11#11.#'<� &>� >%$(< %#� %!1B1� E)!()�

%#� !%#1� <&� B'&E�<)#� (&."0#9� "$<!#'<F1� ?#&.#<%@*� �&%� <)!1� %#$1&'��"$<!#'<F1�

?#&.#<%@� ;$1#A� .#1)!'?� $0?&%!<).1� )$C#� $0%#$A@� ;##'� "%&"&1#A� $1� >&%�

#9$."0#�<)#����1($'�;$1#A����.&A#01� 1!'?�$ <&.$<!(�C&9#0�1 "#%!."&1!<!&'�

�6�*�
�'�<)#�1$.#�>%$.#E&%B��$'&<)#%�$0?&%!<).��($00#A�<)#�.#1)�.$<()!'?��
�
��

$0?&%!<).��)$1�%#(#'<0@�;##'�"%&"&1#A��+��$'A�!1�$""0!#A�)#%#�<&�1 %>$(#�"&!'<1�

&>�#'<!%#�>#.&%$�!'�&%A#%�<&�?#'#%$<#����.#1)#1�>%&.�$'�#9!1<!'?�>#. %�.&A#0*�

�

��	�
����

�)#�
�
�$0?&%!<).�E)!()�!1�;$1#A�&'�$�%#?!1<%$<!&'�.#<)&A�E$1�&%!?!'$00@�

"%&"&1#A� >&%� (&." <#%�!'<#?%$<#A� 1 %?#%@� $""0!($<!&'1� �4�*� �)#� 
�
�

$0?&%!<).� (&'1!1<1� &>� %#1)$"!'?� $'�&;G#(<�!'� &%A#%�<&� .$<()� $'&<)#%� &;G#(<�

 1!'?�$�)!#%$%()!($0�$'A�$A$"<!C#����A!1"0$(#.#'<�?%!A�($00#A�&(<%##�1"0!'#*��'�
$�"%#C!& 1�E&%B��!<�)$1�;##'�1)&E'�<)$<�<)!1�$0?&%!<).�E$1�$;0#�<&�?#'#%$<#����

.#1)#1� &>� "$<!#'<�"%&9!.$0� >#.&%$� >%&.� $'� #9!1<!'?� ��� .&A#0� �+�*� �'� <)#�

"%#1#'<�1< A@��<)#�
�
�$0?&%!<).�E$1�$""0!#A�<&�>!C#�#'<!%#�>#.&%$*��

�)#�#9!1<!'?����.#1)�&%�%#>#%#'(#�.&A#0�E$1�;$1#A�&'����1($'�!.$?#1�&>�$�

($A$C#%�>#. %�$'A�!<�E$1�(&'1<% (<#A�E!<)�<)#�)#0"�&>�<)#�.#()$'!($0�1&><E$%#�

�
��H�$<%$'��8*+�*��)!1�%#>#%#'(#�.&A#0�E$1�C$0!A$<#A�!'�<#%.1�&>�.&A$0�
>%#� #'(!#1�$'A�1 %>$(#�1<%$!'1��8�*��!C#�($A$C#%�1"#(!.#'�&>�#'<!%#�>#.&%$�

E#%#�1($''#A�<&�&;<$!'�>!C#�1#<1�&>�"$<!#'<1�>#.&%$�#9<#%'$0�1 %>$(#�"&!'<1*�

�)#� %#>#%#'(#� >#. %� $'A� #$()� >#. %� 1 %>$(#� "&!'<1� E#%#� 1 "#%!."&1#A� ;@�

 1!'?�(#'<%&!A1�&>�#$()�A$<$�1#<�$1�E#00�$1�"%!'(!"$0�$9!1�&>�!'#%<!$*��)#�'#9<�

1<#"� E$1� <)#� .$<()!'?� &>� <)#� 1 %>$(#� '&A#1� &>� <)#� %#>#%#'(#� .&A#0� <&� <)#�

"$<!#'<F1�>#. %�1 %>$(#�"&!'<1� 1!'?�<)#�
�
�$0?&%!<).���!?*,�*��<�<)!1�1<$?#��
<)#�
�
�$0?&%!<).�"%!'(!"0#�(&'1!1<1�&>�>!'A!'?�<)#����&"<!.!I#A�<%$'1>&%.���

<)$<�.!'!.!I#1�<)#�A!1<$'(#�;#<E##'�"$<!#'<����"&!'<1�$'A�<)#�<%$'1>&%.#A�

%#>#%#'(#�.&A#0��+�*��'(#�<)!1����<%$'1>&%.���!1�B'&E'��!<�!1�$""0!#A�<&�$00�<)#�

'&A#1�&>�<)#�%#>#%#'(#�.&A#0�!'�&%A#%�<&�?#'#%$<#�$�'#E����.#1)�$A$"<#A�<&�

<)#�"$<!#'<F1�?#&.#<%@*�

�
�!?*,:��#>#%#'(#�.#1)�1 "#%!."&1#A�E!<)�<)#�"$<!#'<�1 %>$(#�"&!'<1��$�*�

�$<!#'<�.#1)�$><#%��<)#�%#>#%#'(#�.#1)�.$<()!'?��;�*�

�

����	��

�)#� $ <&.$<!(�"$<!#'<�.#1)�?#'#%$<!&'�"%&C!A#A�1$<!1>$(<&%@�%#1 0<1�>&%� <)#�

>!C#�>#.&%$*��)!1�.#$'1�<)$<�<)#�'#E�.#1)#1�"%#1#'<#A�#0#.#'<1�$1�%#? 0$%�$1�

<)&1#�&>�<)#�%#>#%#'(#�.&A#0*��1�<)#�%#>#%#'(#�$'A�"$<!#'<�.&A#01�E#%#�; !0<�
E!<)�)#9$)#A%$0�#0#.#'<1��.#1)�%#? 0$%!<@�(&'1!1<#A�&>�.#$1 %!'?�<)#�#0#.#'<�

A!1<&%<!&'�E!<)�%#1"#(<�<&�$'�!A#$0�( ;!(�1)$"#*�J!<)!'��$<%$'�1&><E$%#��<)#�

A!1<&%<!&'� !1� .#$1 %#A� ;@� <)#� $'?0#� ;#<E##'� !1&"$%$.#<%!(� 0!'#1� &>� <)#�

#0#.#'<1*� �((&%A!'?� <&� <)#� $(( %$(@� &>� <)#� ' .#%!($0� !'<#?%$<!&'� !'� <)#�

#0#.#'<��<)!1�$'?0#�1)& 0A�;#�?%#$<#%�<)$'�6+K�&%�0#11�<)$'�,�+K*��)#�.#1)�

%#? 0$%!<@�<#1<�&>�<)#�%#>#%#'(#�.&A#0�1)&E#A�<)$<�,+L�&>�<)#�#0#.#'<1�)$A�$<�
0#$1<�&'#�$'?0#�& <1!A#�<)#�6+�,�+K�%$'?#*��'�<)#�>!C#�'#E�.#1)#1��<)!1�%$<#�

E$1� '()$'?#A�$><#%�<%$'1>&%.!'?�<)#�%#>#%#'(#�.&A#0�<&�<)#�1 %>$(#�"&!'<1�

 1!'?�<)#�
�
�$0?&%!<).*��&'1#� #'<0@��<)#�
�
�$0?&%!<).�A!A�'&<�1##.�<&�

$0<#%�.#1)�%#? 0$%!<@�#C#'�>&%�#'<!%#�>#.&%$*��#C#%<)#0#11��$00�<)#�>#.&%$�E#%#�

>%&.�$A 0<�A&'&%1�$'A�<)#@�A!A�'&<�"%#1#'<�$�?%#$<�1!I#�A!>>#%#'(#*��(< $00@��

<)#�%#>#%#'(#�>#. %�0#'?<)�E$1�#� $0�<&�66-�..�$'A�<)#�0#'?<)�&>�<)#�&<)#%�
>!C#�>#.&%$�C$%!#A�>%&.�627�<&�66+�..*��&�<)#�.$9!.$0�0#'?<)�A!>>#%#'(#�

%#"%#1#'<#A� 0#11� <)$'� ,2L� &>� <)#� %#>#%#'(#� >#. %� 0#'?<)*� �)#� ?%#$<#1<�

?#&.#<%!($0�A!>>#%#'(#1�(&'(#%'#A�<)#�)#$A�$'A�<)#�'#(B�A!$.#<#%1���!?*3�*�

�)#�>& %<)�>#. %��!00 1<%$<#A�!'��!?*,��"%#1#'<#A�<)#�.&1<�A!1<!'(<�)#$A�$'A�

'#(B�A!$.#<#%1�<)$<�E#%#�$%& 'A�32�3+L�0&E#%�<)$'�A!$.#<#%1�&>�<)#�%#>#%#'(#�

>#. %*�

�

	
#'
?
<)

�#$A�M
�#(B�M

�
�!?*3:��!>>#%#'(#�&>�<)#�)#$A�$'A�'#(B�A!$.#<#%�E!<)�%#1"#(<�<&�<)#�%#>#%#'(#�

.&A#0��L�*��

�

�����
���

�)#�
�
�$0?&%!<).�$00&E#A�<)#�$ <&.$<!(�?#'#%$<!&'�&>����.#1)#1�&>�#'<!%#�

>#.&%$�>%&.�$'�#9!1<!'?����.&A#0*��#1 0<1�1)&E#A�<)$<�<)#�'#E�.#1)#1�A!A�

'&<� "%#1#'<� .&%#� A!1<&%<#A� #0#.#'<1� <)$'� <)#� %#>#%#'(#� .&A#0*� �)!1� !1� !'�

$?%##.#'<�E!<)�<)#�"%#C!& 1�E&%B�(&'(#%'!'?�<)#�"%&9!.$0�#"!")@1!1�&>�<#'�

>#.&%$*��&'1#� #'<0@��E#�1)&E#A�<)$<�<)#�
�
�.#<)&A�($'�;#�$""0!#A�<&�

#'<!%#� >#.&%$*� �)!1� !1� "$%<!( 0$%0@� !'<#%#1<!'?� >&%� <)#� >%$(< %#� %!1B� $'$0@1!1�

1!'(#����1($'�;$1#A����.&A#0�!1�<)#�&'0@�E$@�<&�$((& '<�>&%�"$<!#'<�1"#(!>!(�

?#&.#<%@� $'A� C$%!$<!&'� &>� .#()$'!($0� "%&"#%<!#1*� �)#� %#>#%#'(#� .#1)�

%#� !%#.#'<�($'�;#�1##'�$1�$�A!1$AC$'<$?#�(&."$%!'?�E!<)�<)#�C&9#0�;$1#A�
> 00@�$ <&.$<!(�.#<)&A��6�*��#C#%<)#0#11��<)#�
�
�.#<)&A�$00&E1�$�1.&&<)�

1 %>$(#� <&� ;#� &;<$!'#A� E)!()�!1� !'<#%#1<!'?� >&%� <)#� 1 %>$(#� 1<%$!'�$(( %$(@*�


&%#&C#%��!'�$�1< A@�E!<)�$�0$%?#�' .;#%�&>�1"#(!.#'��$1�>&%�!'1<$'(#�$�(%$1)�

<#1<� 1#%!#1��� <)#� %#>#%#'(#� .#1)� ($'� ;#� (&'1<% (<#A� E!<)� $'� &"<!.$0� .#1)�

%#>!'#.#'<�$((&%A!'?�<&�<)#�?#&.#<%!(�1)$"#*�

�&�(&'(0 A#��<)!1�.#<)&A�1##.1�<&�1)&E�$�?%#$<�"&<#'<!$0�>&%�<)#�.#()$'!($0�
$'$0@1!1�&>�;&'#�1<% (< %#1*��)!1�!1�!'<#%#1<!'?�;#($ 1#�.&1<�&>�<)#�(&..#%(!$0�

$0?&%!<).1�A#$0�.&1<0@�E!<)�<#<%$)#A%$0�.#1)!'?*��

�

�����������

�*�� !1B#1:��(<$��%<)&"#A!($*��#0?!($��+7H,:,,-�,37�,77����*�N !"#%�#<�$0:�O�

�%<)&"��#1��,6H,:�4�6���,774���*�N#@$B�#<�$0:*�6�%A��%$'1����:��3��,778���*�

N#@$B�#<�$0:�O��!&.#A��'?��,+:+2+�+27��,77����*�O��!&.#()��3222���*�	$C$00/#�

#<�$0:�O��.$?#� !A#A�� %?��,H,:4+�8���,77+���*�O��!&.#()��,77-*�

�


