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Pathologies Rachidiennes

très variées et complexes



Spinal pathologies

•
• idiopathic
• congenital
• neuromuscular
• degenerative
• secondary

deformities

fractures • traumatic
• pathologic

degenerative • disc diseases
• osteoarthritis
• instability
• deformities

• LBP

• cervical
• thoracic
• lumbar

• frontal plane
• sagittal plane



Spinal deformities

frontal plane

•
• idiopathic

• congenital

• neuromuscular

• degenerative

• secondary

• early onset
• adolescent
• adult 

• post-traumatic
• pathol. fracture
• tumor
• infection
• other

scoliosis

PM, male 13y 14.5y
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Spinal deformities

frontal plane

•
• idiopathic

• congenital

• neuromuscular

• degenerative

• secondary

• early onset
• adolescent
• adult 

• post-traumatic
• tumor
• infection
• other

scoliosis

NJ, female, 85 y



Spinal deformities

sagittal plane

•
• Scheuermann

• degenerative

• osteoporosis

• angular

kyphosis

spondylolisthesis • low-grade

• high-grade

CT, f 81yPM, f 35y



Spinal deformities

sagittal plane
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• Scheuermann

• degenerative
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Spinal deformities

sagittal plane

•
• Scheuermann

• degenerative

• osteoporosis

• angular

kyphosis

spondylolisthesis • low-grade

• high-grade

• degenerative

DJ, f 55yIM, m 27y



Spinal deformities

Adolescent idiopathic scoliosis (AIS)

•

• structural deformity 2-3%, 
0.1- 0.3% > 

30°

• females > males

• aetiology unknown

• benign natural history 



Spinal deformities

Adolescent idiopathic scoliosis (AIS)

•



Lateral deviation

Frontal



RotationLateral deviation

Frontal

Horizontal



RotationLateral deviation

Frontal

Horizontal

Sagittal

Hypokyphosis



Frontal

Horizontal

Sagittal

Three-Dimensional Deformity



Treatment Principles  

Adolescent idiopathic scoliosis (AIS)

Factors

* Curve magnitude (Cobb angle) 
* State of growth (Risser) 
* Cosmesis
* Patient’s desire
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Treatment Principles  

During Growth

< 25° � Observation

25 – 40° � Bracing
> 50° � Operation

Adolescent idiopathic scoliosis (AIS)



Decision Making  

Adolescent idiopathic scoliosis (AIS)

Factors

* Curve magnitude (COBB) 
* State of growth 
* Cosmesis
* Patient’s desire



Decision Making  

Adolescent idiopathic scoliosis (AIS)

Factors

* Curve magnitude (Cobb) 
* State of growth 
* Cosmesis
* Patient’s desire

FE, 13 y / fem

58°

Keep in mind:
the natural history is benign



Adolescent idiopathic scoliosis (AIS)

Aims of Scoliosis Surgery  

*  Prevent curve progression

*  3D-Correction (coronal, axial, sagittal)

*  Maintain or correct balance 

*  Maintain mobility (save segments)

*  Avoid complications



50° 22°

26 y / fem 2 y p.op

Result ?



26 y / fem 2 y p.op



Balance (AP and sagittal)
Preservation of a maximum of vertebrae 

level
Stable over time (no adding-on)

Goals of surgery



How much correction ?

”The straighter is NOT the better”

Adolescent idiopathic scoliosis (AIS)

Goal ?

Balanced spine with levelled shoulders



Classification (King-Moe)
primary and secondary curve  

Type 1 Type 2 Type 3 Type 4 Type 5



Classification 
(King-Moe extended)

Steps
* Curve type (King 1-5) 
* Sec. lumbar curve (K2)

- magnitude, rotation
* Sagittal profile (junct.kyph.)
* Skeletal age
* Balance (overall, shoulders)



Classification (Lenke)  

A

B

C



Harrington Instrumentation

Distraction



Cotrel-Dubousset Instrumentation

Rod Rotation
Translation



Instrumentation (USS II)  

Pedicle Hook

Lamina Hook Pedicle
Screw



Last generation instrumentation



Spinal deformities

surgical strategies

•
• low / high density instrumentation

• correction manoeuvres

• instrumentation extension

• sacro-pelvic fixation

• osteotomies



Correction Principle  

Translation
Vertebral derotation



Questions to answer…..  

Approach
* Anterior versus posterior 

Which curve(s)
* Primary versus primary + secondary

Amount of correction
* full versus partial

Length of instrumentation
* Whole curve versus short 

Anterior release
* Yes versus No



Preop. Radiographs  

Standing p.a.
lateral

Bending

Thoracic

Lumbar

66°

56°38°

48°



Photographs



14y/fem; King 2  





17y/m, King 1  
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17y/m; King 1  

61
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L3 L3

T11

16
(10)

30



20y/female; King 3  

60

40



20y/female; King 3  

60

402

34



20y/female; King 3  

60

40

13 1927

21



20y/female; King 3  



Décompensation

Risk factors

•Too important correction of the thoracic curve

•Extreme rigidity of the instrumentation that can not 
allow a secondary adaptation

•Too distal extention of the fusion in the lumbar area



Revision rate: 4%
Distal adding-on : 17% 

1057 spinal fusions for idiopathic 
scoliosis,

41 (3.9%) underwent reoperation

3 ans postop
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 This study was designed to assess LSTOA as a predictor of 
residual TL/L Cobb angle after selective fusions and evaluate 
where the induced correction is occurring after selective fu-
sion. We also sought to understand for which curves surgeons 
are more likely to perform selective fusions and, like other 
studies, to determine the effects of selective and nonselective 
fusions on radiographic measurements of the spine. 

 To focus on the specifi c hypotheses addressed in this study, 
we found that LSTOA was highly correlated to TL/L Cobb 
angle and the position of AVT-L was confi rmed. The sec-
ond hypothesis that selective fusion would not substantially 
change the LSTOA and AVT-l was also borne out.  3 , 13   The 
LSTOA change was only 2 ° . This was true of all construct 
types including contemporary pedicle screw constructs. Screw 
constructs seemed to provide greatest ability to correct the 
TL/L Cobb, LSTOA, and AVT-L, but the power to detect dif-
ference between groups was limited so defi nitive statements 
were not possible. Furthermore, the change in the AVT-L and 
the LSTOA after selective fusion was very small and of lim-
ited clinical impact despite being signifi cantly signifi cant. 

 The fact that there was little change in the LSTOA with 
selective fusion illustrates that while the TL/L curve did im-
prove, the majority of correction was in the cephalad half 
of the curve. As the distal fi xation approached the lumbar 
apex, the trend was for greater TL/L Cobb correction. How-
ever, as the fi xation approached one segment from the lumbar 
apex, there was a worsening of the coronal balance.  15   This 
supports the third hypothesis that CD would be related to the 
LSTOA and that fusions approaching the apical lumbar ver-
tebra did result in worsening of the CD. Still, the correlation 
between CD and LSTOA, while signifi cant, was not as strong. 
This fi nding supports the recommendation that, for selective 
fusions, the distal fi xation should end near the stable zone to 
preserve coronal balance. 

 The fourth hypothesis related to the sagittal profi les. Sev-
eral factors in the past have been assessed as important in the 
decision to perform a selective fusion. The presence of T-L ky-
phosis can make a surgeon less inclined to perform a selective 
fusion for fear of creating junctional kyphosis.  4   In this study 
there were no signifi cant preoperative differences in sagittal 
measures. However, we did fi nd that increased proximal junc-
tional kyphosis occurred with both selective and nonselective 
techniques and that after a nonselective fusion, more T-L lor-
dosis resulted then with selective fusions. 

 Several factors have been considered important in the deci-
sion between selective  versus  nonselective fusions and instru-
mentation in the Lenke 1B, 1C, and 3C curves. Flexibility of 
the lumbar curve on bending fi lms has been suggested as im-
portant, but precise guidelines are lacking, and the reliability 
of bending measurements has yet to be established.  2 , 4   In this 
study, although fl exibility was not evaluated, one can assume 
that in the selective fusion group, a range of lumbar fl exibili-
ties existed and yet the change in LSTOA was minimal. 

 Bridwell  et al   15   have suggested that vertebral rotation in 
the lumbar spine be used to decide on selective fusions. Oth-
ers have shown that rotation did not play a role in surgeon’s 
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 This model yielded an  R  2  of 0.4, and the regression pre-
dictors were found to be signifi cant ( P   <  0.001). Residual 
analysis showed that this model fi t was adequate; standard-
ized residuals were generated for the 2 year TL/L Cobb angle 
and resulted in a normal distribution. This model was tested 
against a matched set of data (n  =  50). The mean difference 
in the model estimation and the actual two-year TL/L Cobb 
angle measures yielded results with no signifi cant mean differ-
ence (2 °   ±  9.6;  P   =  0.132). Representative cases are shown 
in  Figures 3  and  4 .           
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 In the selective fusion group, the effect of an improved two-
year TL/L Cobb angle was seen regardless of construct type 
or distal level of fi xation ( Table 4 ). Distal fi xation to the lum-
bar apex resulted in no improvement of LSTOA, AVT-L, and 
CD. There was a signifi cant decrease in the AVT-L of 4.5 mm 
( P   <  0.001) observed in all-screw constructs ( Table 4 ). In an 
analysis of LSTOA by construct, signifi cant decreases in the 
LSTOA were observed in only all-screw constructs ( − 2.6 ° ; 
 P   <  0.001). In addition, in an analysis of LSTOA by distal 
level of fi xation, constructs terminating 0 to 1.5 levels from 
the lumbar apex failed to change LSTOA ( Table 4 ). There 
were no changes in CD due to construct type or distal level of 
fi xation for the selective fusion group. 
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