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Clinical Implications of Spino-pelvic Parameters
for the Outcome of Spinal Surgery for Lumbar

Degenerative Diseases

Soo-An Park, M.D., Ph.D., Joo-Heon Lee, M.D.

Department of Orthopedic Surgery, Uijeongbu St. Mary’s Hospital, College of Medicine, The Catholic University of Korea

Study Design: A review of the literature.

Objectives: To discuss how to evaluate, interpret, and utilize measurements of spino-pelvic alignment before and after spinal surgery in

patients with lumbar degenerative disease.

Summary of Literature Review: Various spino-pelvic parameters are currently utilized in the evaluation of spinal patients; however,

interpretation of these parameters is not easy.

Materials and Methods: Each spino-pelvic parameter and factors affecting its value, and how to interpret and utilize the spino-pelvic
parameters before and after spinal surgery were discussed for patients with lumbar degenerative disease with and without sagittal

spinal deformity.

Results: Sagittal modifiers in the SRS-Schwab classification including pelvic incidence minus lumbar lordosis (PI-LL), sagittal vertical
axis (SVA), and pelvic tilt (PT) are widely accepted in the evaluation of lumbar degenerative disease with sagittal deformity. Surgery
for sagittal realignment is meant to restore both the SVA and PT by restoring the LL in reference to the PI. However, patients with an
extremely high SVA and PT or those with a high SVA and low PT can end up with postoperative residual malalignment. In patients
without deformity, PI-LL mismatch (> 10°) should be highlighted and should be actively corrected by restoring the lordosis of the

pathologic segment.

Conclusions: Sagittal modifiers are beneficial for their simplicity and comprehensibility; however, they are insufficient for evaluating
sub-regional spinal deformity. Spino-pelvic parameters can be useful for evaluating spinal patients in a clinical setting, but the
measurements are greatly affected by confounding factors such as poor patient posture, unqualified testers, and manual measurement

techniques.

Key words: Spino-pelvic parameter, Lumbar degenerative disease, Pelvic incidence minus lumbar lordosis, sagittal vertical axis, Pelvic tilt
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Fig. 1. The C7 translation ratio (A) and the horizontal position of C7PL (B)
between the hip joint and the posterior end of the sacral endplate.
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Fig. 2. The spinal tilt (ST) (A) and the T1 {

(T1SPi) (T9SPi) (B).
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9) spino-pelvic inclination
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Fig. 3. The sagittal vertical axis can be greatly affected by a forward bending (A), neutral standing (B), or backward bending (C) body posture
compensating for the posture of the lower extremity joints in patients with long spinal fusion, because the compensation mechanism of the spinal
segments has been lost by long segment fusion.”

190 www.krspine.org



Journal of Korean Society of Spine Surgery

Clinical Implications of Spino-pelvic Parameters

Fig. 4. The T1 pelvic angle (T1PA) (A) is the morphologic parameter for
global spinal deformity that equals T1SPi + PT (B).
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Fig. 5. Most of the spino-pelvic parameters improved following selective
fusion of the lower lumbar region in patients with lumbar degenerative
kyphosis. From preoperative (A) to postoperative (B) views: PI-LL: 51° to
33°, SVA: 78 to 35, PT: 33 to 25, lower LL (L4-S1): -9 to -26.
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Fig. 6. Treatment strategy for patients with isthmic spondylolisthesis proposed by the Spinal Deformity Study Group (SDSG).”

—

Fig. 7. Strategy to correct the slip angle of pathology, which may improve the outcomes of PT restoration.?”
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