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-PELVIC TILTING and SACRAL SLOPE are
variable positional parameters
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� Duval-Beaupère & al.Duval-Beaupère & al.
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NEW WAY TO ANALYSE SAGITTAL PLAN
Software analysis to help to analyse contour

THORACIC 
KYPHOSIS

Inflexion point

Apex
�

�

Superior arch

 inferior arch

spine balance angle

LUMBAR
LORDOSIS

OPTISPINE
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2 m� tres

2 m� tres

Passage
425 mmENTREEENTREE

BIOSPACE-BIOSPACE-

EOS  DEVICE
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THE EOS SYSTEMTHE EOS SYSTEM
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EFFECT OF THE INCIDENCE 
ANGLE ON THE SHAPE OF 

LORDOSIS
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TYPE 4 SS > 45°

PI = 63°
LL = 71°

TYPE 3

35°< SS < 45°

PI = 51°
LL = 61°

TYPE 2 SS < 35°

PI = 44°
LL = 52°

TYPE 1 SS < 35°

PI = 41°
LL = 52°

GLOBAL RESULTS
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Type 1 Type 2

Type 3
Type 4

1) Shape of Lordosis depends on Sacral Slope
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C7 plumb line and Sacral slopeC7 plumb line and Sacral slope
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Lumbar lordosis is highly correlated with 
pelvic parameters 

and particularly sacral slope

Respect or restoration of lordosis is 
crucial
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Effect of one level TDR on saggital alignment
Le huec jc, Basso y, Eur Spine J, 2005
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1. Global lordosis- angle upper endplate of L1 
and the sacral endplate
2. Segmental lordosis L4-L5- angle upper 
endplate of L4 and lower endplate of L5
3. Segmental lordosis L5-S1- angle upper 
endplate of L5 and the sacral endplate
4. Global kyphosis- angle between the upper 
endplate of T4 and lower endplate of T12

CC
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No statistical difference with regards to the overall :
lordosis, ST, PT, kyphosis

SAGITTAL BALANCE PARAMETERS
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No statistical difference with regards to the overall :
lordosis, ST, PT, kyphosis

But significant difference in local lordosis ++++at L4L5

L4-L5 L5-S1�
!������������,/�-
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No statistical difference with regards to the overall :lordosis, ST, PT, kyphosis
No significant difference in local lordosis at L5S1 p = 0,39 

But significant difference in local lordosis ++ at L3L4

�
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Analyzis of each group: L4L5 and L5S1 prosthesis level:

Segmental lordosis significantly increase 
at the level of prosthesis L4-L5 or L5-S1
and decreased at above adjacent level

But the overall lordosis did not change ++++

No statistical difference in each group 
of overall lordosis, ST, PT, kyphosis
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Standing position: balance of the spine

A1= 26° A1= 6°
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COMPARATIVE study : 
Maverick, CharitéIII, Prodisc

 (Tournier C, Le Huec JC, Eur Spine J, 2007)

AT L5S1: 
location of MCR is very variable 

and difficult to calculate
like in a healthy young population

AT L4L5:
location of MCR is posterior under superior L5 plateau

ARE TDR more adapted to L4L5 than L5S1
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TDA restore the local balance in between L4-L5-S1

This is the inferior arch   ++++ 

TDA in between L4-L5-S1 
allows maintenance of  motion and 
simultaneously allows the patient 

to adapt his own sagittal balance
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BUT: clinical experience is different
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Group A:
 42 patients 

hybrid

Group B: 28 patients double TDR
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The hybrid construct provides same clinical outcomes 
as single level TDR in our experience

Two levels TDR (Prodisc, Korge Siepe, Spine 07)
 have inferior results than single level

This is probably in relation with the difficulty 
to ideally position the mean center of rotation on multilevels

For hybrid The use of the BMP erases the problem of iliac crest pain

In two levels TDR one third weren’t mobile at L5S1

L4L5 TDR alone seems to be able to adapt spine balance
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