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Overview

• Lumbar degenerative pathology is common and is 
associated with loss of lordosis

• Alignment of the spine should be considered at the 
segmental, regional and global levels.

• Adjacent segment degeneration is common in 
patients with degenerative pathology inadequate 
restoration of lumbosacral parameters

• Recognition and treatment of segmental 
malalignment in degenerative pathology is important 
to avoid creation of global malalignment









Surgical Options

• Posterior Decompression Alone
• Posterior Decompression and Fusion
• Circumferential Fusion

– Anterior and Posterior
– Posterior-based fusion



Approaches to Lumbar 
Degenerative Pathology

• Characterized by significant variability



Improvement of Lordosis 
with Surgical Approaches

• Restoration of segmental lordosis 
is an important goal of lumbar 
degenerative deformity 

• Prevention of a degenerative case 
becoming a deformity case





• Patterns of Normal 
Lordosis defined 
by sacral slope, arc 
of lordosis, and 
apex of lordosis



MORPHOLOGY OF LORDOSIS

Roussouly, P., S. Gollogly, E. Berthonnaud and J. Dimnet (2005). 
"Classification of the normal variation in the sagittal alignment 
of the human lumbar spine and pelvis in the standing position." 
Spine (Phila Pa 1976) 30(3): 346-353.

2/3 lordosis ~ L4-S1





Why Is Lumbosacral 
Lordosis Important

• Correlation of sagittal balance with Health 
Status

• Correlation with adjacent segment 
degeneration

• Correlation with malpositioned lordosis 
with junctional kyphosis above a fusion











• Case-control study design to 
determine the risk of 
adjacent segment 
degeneration in lumbar 
degenerative pathology

• High pelvic tilt and kyphotic 
lumbopelvic parameters 
predict adjacent level 

 



• Biomechanical study demonstrating higher 
shear forces in patients fused with 
lumbopelvic mismatch

• Type A Alignment:
– PI-LL<15

• Type B Alignment:
– PI-LL>15



• Spinopelvic alignmnet is a significant 
predictor of risk for revision surgery in 
patients undergoing fusion of 1to 3 
segments for lumbar degenerative 
pathology

• Risk of revision surgery:
– Type A spino-pelvic alignment: 25.5%
– Type B spino-pelvic alignment: 78.3%



• Restoration of lordosis at lower 
lumbar levels is more effective in 
improving pelvic tilt

• Possible benefit in reducing 
junctional kyphosis









Creating Lumbosacral Lordosis 
in Lumbar Degenerative 

Pathology

• Circumferential Arthrodesis
– Anterior and Posterior
– Transpsoas
– TLIF/PLIF

• Reduction of Slip Angle in Spondylolisthesis
• Posterior-based 3 column osteotomies









• Retrospective study of 32 pts with ALIF and 20 with TLIF
• ALIF is superior to TLIF:

– Increased foraminal height by 18.5% vs -0.4% 
– Segmental Lordosis increased by 6.2° in ALIF
– Segmental Lordosis reduced by 2.1° in TLIF.



• 77 patients with lumbar degenerative pathology including 
spondylolisthesis
– ALIF- 26 patients
– TLIF- 21 patients
– PLIF- 30 patients

• Improvement in Segmental Lordosis best with ALIF
– 4degrees vs 0 degrees

• Fusion rates similar
• Improvement in VAS best with TLIF
• Equipoise regarding overall outcomes



TLIF Paradox
• Anterior Placement of Cage to Optimize Segmental 

Lordosis
– Cantilever Technique

• Maintenance of Foraminal Volume
• Safety of Neural Elements during cage insertion



Limitations of TLIF

• Neural Complications
–Direct injury
–Implant migration

• Limited restoration of lordosis

• Technique Matters



• Retrospective Study Design
• 35 Consecutive patients with Isthmic Spondylolisthesis
• Limited Improvement of sagittal alignment or slip angle 

with TLIF









• 47 Consecutive patients treated with TFAR for 
management of Sagittal Plane Deformity 
– Transforaminal Anterior Release

• 13-32 degree improvement in segmental lordosis
• 36 degree increase in regional lordosis
• 8% Nonunion











Intraoperative xray after 
facetectomies





After TLIF at L4-5











Creating Lumbosacral Lordosis

• Reduction of Slip Angle in Spondylolisthesis
• Circumferential Arthrodesis

– Anterior and Posterior
– Transpsoas/Antepsoas
– TLIF/PLIF

• Posterior-based 3 column osteotomies

















• SVA= 24cm
• LL=

68degrees
• PI=

90degrees
• L5 incidence 84 degrees











Conclusions

• Lumbar degenerative pathologies are associated 
with significant loss of lordosis at L4-S1

• Recognition and correction of deformity at the 
segmental level in degenerative pathology is 
important to avoid the creation of more severe 
global deformity

• Techniques to create and restore lumbosacral 
lordosis are important in optimal management of 
lumbar degenerative disorders
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