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INTRODUCTION: Sagittal imbalance is a critical component of adult spinal deformity leading to significant physical
disability. Patients typically begin using compensatory mechanisms such as increased pelvic tilt and knee flexion to
maintain the head over the pelvis. A critical goal in adult spinal deformity surgery is to restore sagittal balance and
decrease patient’s reliance on these compensatory mechanisms. The goal of this study was to determine preoperative
patient factors as well as surgical factors associated with improvement in pelvic tilt postoperatively.

METHODS: Patients who underwent anterior, posterior, or combined approach spinal fusion of 312 levels for adult spinal
deformity correction were retrospectively identified. Spinal deformity in our study was defined as cobb angle >20 degrees,
sagittal vertebral axis (SVA) of > 5 cm, pelvic tilt > 25 degrees, or thoracic kyphosis > 60 degrees. Only patients with
complete preoperative, immediately postoperative, and 1 year standing full length radiographs were included.
Preoperative patient clinical and radiographic factors including age, body mass index (BMI), Charlson comorbidity index,
hip osteoarthritis (OA) Tonnis grade, preoperative lumbar lordosis (LL), pelvic incidence (Pl), SVA, PI-LL mismatch, as
well as surgical factors such as inclusion of 3-column osteotomy were tested for association with postoperative change in
pelvic tilt using univariate testing. Basic demographic variables and any variables significantly associated in univariate
testing were then entered into a multivariate model. A p value < 0.05 was considered significant.

RESULTS: Fifty-six patients with an average age of 70.0 + 8.6, BMI of 28.5 + 6.5, and 85.7% female underwent adult
spinal deformity correction surgery and had complete radiographic data for analysis. Mean preoperative measures were
PT of 32.2° + 10.6, Pl of 62.3° + 15.0, LL of 37.7° + 20.2, a PI-LL of 24.6° + 20.5, and 23 (41.1%) of patients had severe
(Tonnis grade 3) hip OA. Eleven (20.0%) of patients had a three-column osteotomy. The mean change in PT from preop
to immediate postop was a decrease of 5.7° + 7.2. Preoperative PI-LL mismatch, severe hip OA, and inclusion of a 3-
column osteotomy demonstrated statistically significant association with change in PT postoperatively (all p<0.05). In our
multivariate model, severe hip OA was associated with decreased change in PT postoperatively (B=4.0, 95% CI 0.5, 7.5;
p=0.025) and inclusion of three-column osteotomy was associated with increased change in PT postoperatively (B=-5.0,
95% CI -9.9, -0.1; p=0.046), while age and preoperative PI-LL were not significantly associated (both p>0.05).
DISCUSSION AND CONCLUSION:

In our cohort of patients undergoing adult spinal deformity correction surgery, most patients improved significantly in PT
indicating decreased need for reliance on this compensatory mechanism. We found that patients who had severe OA
experienced less improvement in their PT, and that inclusion of a three-column osteotomy led to greater improvement in
PT postoperatively.
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