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Establishment and evaluation of the maximum lumbar lordosis prediction formula in adults/NIU
Shengbo, YANG Huan, CHEN Shaofeng, et al/Chinese Journal of Spine and Spinal Cord, 2021, 31
(11): 976-982

[Abstract] Objectives: To establish a new formula for predicting the maximum lumbar lordosis in adults and
evaluate its reliability and validity. Methods: The general data and standing full-length lateral X-ray radio-
graphs of 311 healthy adults were collected. The maximal lumbar lordosis (maxLL), maximal thoracic kyphosis
(maxTK), sacral slope (SS), pelvic tilt (PT), pelvic incidence (PI) were measured on X-ray radiographs. Pear-
son correlation analysis was performed to analyze the correlation between maxLL and maxTK, SS, PT, and PI
in 220 subjects. The prediction formula of maximum lumbar lordosis was established by multiple regression
analysis of variables associated with maxLL. The maxLL of the remaining 91 subjects was predicted by the
established formula and compared with the actual measured maxLL to verify the reliability and validity of the
prediction formula. Results: MaxLL was correlated with maxTK(r=0.564, P<0.001), SS(r=0.783, P<0.001), PT
(r=-0.155, P=0.021) and PI(r=0.483, P<0.001). Multiple regression analysis showed that maxLL was signifi-
cantly correlated with maxTK and PI(P<0.001), and the established prediction formula was as follows: maxLlL=
0.6xmaxTK+0.5xPI+3 (R?=0.55). The maxLL predicted by the formula was 49.32°+7.06°, and the actually
measured maxLL was 48.7°£9.46°, with no significant difference(P=0.408). Conclusions: MaxTK and PI are
the primary contributors to maxLL. The established prediction formula has good reliability and validity in pre-
dicting the maximum lumbar lordosis in adults.
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Figure 1 Sketch diagram of sagittal parameter measure-
ment of the spine and pelvis (maxTK, maximal thoracic
kyphosis; maxLL, maximal lumbar lordosis; SS, sacral
slope; PT, pelvic tilt; PI, pelvic incidence; L1 is the
transitional vertebra located at the junction of thoracic

kyphosis and lumbar lordosis)
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Table 1 Comparison of positional distribution of transi-

®3 maxLL 5HMEEEZSH R FRVEXE
Table 3 Correlation between maxLL and other
spinopelvic parameters and age

W () maxTK  maxLL SS PT PI
Age ) ) () ) (°)

1

~

AR (%)
Age P
maxTK r 0.283 1
() P <0.001

-0.031 0.564 1

axLL(°
maxLL(*) 0643  <0.001

-0.213 0.083 0.783 1

S5¢) 0.001  0.218 <0.001

r 0266 -0.081 -0.155 -0.107 1

PTC) <0.001 0232 0.021 0.113
PI®) r 0040 0.006 0483 0.680 0.646 1
P 0554 0932 <0.001 <0.001 <0.001

® 4 maxLL 5EMSHBZTE S
Table 4 Multiple regression analysis between maxLL

and other parameters

. . EIEERE iR il PfH
tional vertebra of subjects between the two groups B SE ¢ value P value
A4l (n=220) B4 (n=91) FAZIE Unadjusted
Group A Group B "
# 4L Constant -2.004 1.593 -1.283  0.201
T11 19 8
maxTK 0.533 0.027 19.753  <0.001
T12 56 15
SS 0.885 0.210 4214  <0.001
L1 87 36
PT -0.152 0.213 -0.713 0477
12 58 32
— PI 0.100 0207 048  0.629
VE < P4 L P=0.262 A
. K IE Adjusted
Note: Comparison between the two groups, P=0.262
#1 Constant 2.718 2.854 0.952 0.342
. . 5 axTK 0.599 0.049 12.285 <0.001
F2 WARRMKMERTBEESBOLR
. . PI 0.486 0.046 10.505 <0.001
Table 2 Comparison of general characteristics and ra-
diographic parameters of subjects between the two groups
A (n=220) B4l (n=91) PE
Group A Group B P value
k() 46.0016.08 46.68+17.17 0738
Age (18.00~78.00) (18.00~78.00) ' “ |
1
i o 36.04+10.39 37.04+£9.93 9 |
maxTRC) (90077000 (20.00-83.00) 0433 : - P
o 47.44+11.10 48.70+9.46 g
maxLL(®) - (1400-88.00)  (27.00-75.00) 0341 - k}#'!r" ':
o 31.54+8.31 32.18+£7.91 - - J
88(°) (11.00~57.00) (13.00~53.00) 0535 - e %
° 16.00+7.88 15.93+8.27
PT(*) (-9.00~39.00)  (-2.00-37.00) 0944 -
PI(®) 47.64210.97 48.11£10.68 0727 ST

(11.00~78.00) (24.00~84.00)

T cmaxTK, fz KM HE 5 1™y maxLL, fe AN AE Y 5SS, #6 - f 2
St PT, B AR S P 2 A ST AR

Note: maxTK, maximal thoracic kyphosis; maxLL, maximal lum-
bar lordosis; SS, sacral slope; PT, pelvie tilt; PL, pelvic inci-

dence

B2 SBRil A A maxLL 52 B0 A maxLL Z [H) A 3¢
PE BB L (r=0.683 , P<0.001)

Figure 2 Scatter plot of the correlation between the
actual maxLL and the maxLL predicted by the formula (r=
0.683, P<0.001)
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Table 5 Comparison between the prediction formula

in this study and other prediction formulas

(=3 Ao W5 4
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ate 1.1xPT-0.31xmaxTK Asymptomatic volunteers
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Note: ASD, adult spinal deformity; PSO, pedicle subtraction

osteotomy
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