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S. CHAMPAIN, Argos 2009 Thesis award, Coll. J. Dubousset, L. Miladi, T. David, JM. Vital, V. Pointillard, O. Gille, 
M. Koleck, V. Fière, JP. Steib, X. Chiffolot, M.  Nguyen
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X-Rays (1900), dynamic & posture
+ préop (IRM or CT, non systematic)

+,,-���������������'+,,-���������������' �����	�.�(	����������	�.�(	�������  (*��	�/0�	�.���$��	���������%�������#	��&%-1	��&%2,	 ���(�*��	�/0�	�.���$��	���������%�������#	��&%-1	��&%2,	 ���(�

�������� � �����-+3������������������ � �����-+3����������

+ controls :+ controls :

Dynamic (19) 34±10 ans , 8 F 11 H 

Postural (112) 38 ±13 ans, 60 F, 52 H 

*Champain 2005, 
Rillardon 2007?

Spineview �  325 parameters) 
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statistics: by pathology & instrumentation, 
Then all together

Statview 5.0 ,  XLStat 7.5

•�&�����

• balance

• adjacent segment

good & excellent 58%, fair 33%, poor 9%
15% implant-related complications 
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FUSION: based on residual motion at instrumented level

Concordance 
with qualitative 
expert clinician 

estimation : 87%

significant Correlation between solid fusion, balance and �  result
 ��?,
1	��@,
,,+���?,
1	��@,
,,+�

@�-A����� @�-A����� 

-�%�BA'� ��"�-�%�BA'� ��"� CBA'����� ���������CBA'����� ���������

D�2A	����
�����;����,B



Rigid N=50, -+E��à 7 ans vs ��
������ 	�5?B,	� >E��F�B���� 	�+>E�F�3����

+1
BE��à 5 ans,  -1
+E��à 10 ans

Fusion: solid 26% vs  doubt 36%, non fusion 48% 

          combination rigid (n=40, à 7 ans) Semi-rigid (n=53, à 5 

ans) 16
%5
%

solid

Non fusion

27%

20%

ADJACENT DISC DISEASE: 

98G�&��70H�I
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56% of patients with ADD :56% of patients with ADD :
  abnormal preop patternabnormal preop pattern

Normal motion,
abnormal MCR
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LOCAL CHANGELOCAL CHANGE

  compensationcompensation

�=/��857�48*84��07(05��5=��8�K�5(����0&��=/��857�48*84��07(05��5=��8�K�5(����0&�
�0��85��7(05I�0��85��7(05I



+,-./�0,12�*�3123450.�/��2�/6+,+�+,-./�0,12�*�3123450.�/��2�/6+,+�
L40.�4H07�7(05�4+%�+�-BAL40.�4H07�7(05�4+%�+�-BA

(57��7��8L�857(57��7��8L�857 H(L(=�2�48*84�H(L(=�2�48*84�



H(L(=�2�48*84�H(L(=�2�48*84� �8�(�H(L(=�2�48*84��8�(�H(L(=�2�48*84�



H(L(=�M��06�48H(L(=�M��06�48H(L(=�M��8�(�H(L(=H(L(=�M��8�(�H(L(=



,204�74�04���/�8,+3�+0�4++,204�74�04���/�8,+3�+0�4++

������������ H��� �+������H��� �+������ H��� �2�������H��� �2������� H��� �M�������H��� �M�������
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0

0,5

1

1,5

2

2,5

L2/L3 L3/L4 L4/L5 L5/S1

INTACT

RIGID 1 level

SEMI-RIGID 1 level

SOUPLE 1 level

RIGID 2 levels

RIGID + SEMI-RIGID

RIGID + SOUPLE

SEMI-RIGID 2 levels
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�8-,++,�/4�596+,1/1:,3�/1�8+�8-,++,�/4�596+,1/1:,3�/1�8+

Flexion: 
M = 10 - 20 Nm
���������	
����
	�	�����	���

      600 KG600 KG

Compression: 
F = 3000 – 6000 N
 ����������	���	�
���	��	�

      20 20 KGKG

              10 cm

�

�



11
cmcm



1010
cmcm
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1cm1cm 10 cm10 cm



4;;430�1;���:��7,06��28�51+0.��/�0�1.�/4+�4;;430�1;���:��7,06��28�51+0.��/�0�1.�/4+�

M = 3,5 NmM = 3,5 Nm 17,5 Nm17,5 Nm 35 Nm35 Nm

d=1 cmd=1 cm d=5 cmd=5 cm d=10 cmd=10 cm

Head + trunkHead + trunk F  F 
~ 350 N~ 350 N

&���������#	�!�������
�������NNN&���������#	�!�������
�������NNN

M = F x dM = F x d
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Version pelvienneVersion pelvienne
Pelvic tiltPelvic tilt

12°12°

(0-30°)(0-30°)

Duval-Beaupère 90 -Duval-Beaupère 90 -  LegayeLegaye 93 93

Sacral SlopeSacral Slope
Pente sacréePente sacrée

40°40°
(25 – 55°)(25 – 55°) INCIDENCEINCIDENCE

50°50°
(40 – 75°)(40 – 75°)



��/�234��4:./�0,12��/�234��4:./�0,12
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Range Of Motion(ROM)Range Of Motion(ROM)

Pearcy 1984, Hayes 1989, Dvorak 1991, 
Panjabi 1992, Frobin 1996, Templier 1999

Mean Center of Rotation (MCR)Mean Center of Rotation (MCR)

Pearcy 1988, Templier 1999, Skalli 2002

ROM

MCR
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Pelvic tilt and lordosisPelvic tilt and lordosis: : 
KEY REGULATION PARAMETERS KEY REGULATION PARAMETERS 

FOR EACH SUBJECT with its specific incidenceFOR EACH SUBJECT with its specific incidence

Rigid instrumentation with Rigid instrumentation with poor balancepoor balance may yield  may yield overloadingoverloading in  in 
the instrumentation and in adjacent levelsthe instrumentation and in adjacent levels

A dynamic instrumentation could leave the subject with a larger A dynamic instrumentation could leave the subject with a larger 
margin to margin to seek for its own balanceseek for its own balance

Essential role of muscles!Essential role of muscles!

Preoperative status of adjacent discsPreoperative status of adjacent discs
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