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THE RELATIONSHIP AMONG PARAMETERS FOR SAGITTAL ALIGNMENT OF
THE LUMBAR SPINE, PELVIS, AND LOWER LIMBS IN THE STANDING POSI-
TION: A STUDY INVOLVING MEASUREMENTS ON X-RAY FILMS

Sadaoki SUZUKI"? and Hiroaki TSuTSUI¥
V' Showa University Graduate School of Health Sciences
? Department of Rehabilitation, Asoka Hospital

3 Department of Orthopedics Surgery. Showa University School of Medicine

Abstract —— The relationship between pelvic alignment and lumbar alignment is typically expressed
in terms of the sacral slope and the angle of lumbar lordosis. In clinical practice, determination of the
sacral slope based solely on the angle of lumbar lordosis is difficult. The current study sought to exam-
ine factors that determine the sacral slope from among parameters indicating pelvic and lumbar align-
ment. Subjects were 43 athletes undergoing a medical check-up. Subjects were seen by physicians of
the Orthopedics Department at Fujigaoka Rehabilitation Hospital from October 1, 2000 to November 30,
2011; none had lower back pain. X-ray films of the lumbar spine and X-ray films of the lower limbs were
used to measure the angle of lumbar lordosis. lumbar tilt, the sacral slope, the pelvic angle (PA), innomi-
nate bone inclination, and inclination of the lower limbs (indicating the pelvic position relations for the
ankle). Parameters were analyzed statistically using multiple regression analysis with a significance level
of 0.05. A significant correlation was noted between the following: lumbar lordosis and the sacral slope (r
= (091), lumbar tilt and the sacral slope (r = 0.46), lumbar tilt and the PA (r = —059), lumbar tilt and
inclination of the lower limbs (r = 0.41), innominate bone inclination and the PA (r = 0.60), and innomi-
nate bone inclination and lumbar tilt (r = 0.47). The angles of lumbar lordosis and lumbar tilt were iden-
tified as factors that determine the sacral slope (p < 0.01). No relationship was noted between the sacral
slope and the PA, innominate bone inclination, or inclination of the lower limbs.

Key words: sacral slope, pelvic alignment, lumbar alignment, lumbar lordosis, lumbar tilt
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