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The changes in sagittal alignment of spine from standing to sitting position in elderly people/ WANG
Wei, ZHOU Siyu, SUN Zhuoran, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29(7): 621-
626

[Abstract] Objectives: To explore how the sagittal alignment of spine change in elderly people from stand-
ing position to sitting position and compare these changes with that of normal young Chinese adults. Meth-
ods: The data of 53 elder persons(17 males, 36 females; mean age, 60.7+£9.3 years) and 145 young adults
(51 males, 94 females; mean age, 23.1+2.3 years) that underwent physical examination in Peking University
Third Hospital were retrospective reviewed. All of them underwent the full-spine X-ray scan in standing and
sitting position. Pelvic and spinal parameters were measured by Picture Archiving and Communication System,
including pelvic incidence (PI), pelvic tilt(PT), sacral slope(SS), lumbar lordosis(LL), thoracic kyphosis(TK),
spinosacral angle(SSA), lordosis tilt(LT), sagittal vertical axis(SVA) and Tl-pelvic angle(T1PA). The parameters
in different positions were compared using paired ¢ test, and the changes from standing to sitting between el-
der persons and young adults were compared using independent ¢ test. Results: For elder persons, SVA was
3.9+27.7mm in standing position. TPA, PT, SSA, LL, LT, TK and SS was 8.5°%£6.9°, 12.7°+7.2°, 124.3°+9.0°,
47.2°+12.1°, -6.0°£6.9°, 33.2°+8.7° and 32.8°%8.2°, respectively. While in sitting position, SVA was 259+
26.0mm, TPA, PT, SSA, LL, LT, TK and SS was 18.1°+8.5°, 21.1°+9.5°, 113.6°£10.3°, 33.8°+12.9°, —4.4°+
5.7°, 28.5°£9.7° and 25.1°+9.2°, respectively. There were statistical differences(P<0.05) except LT. Changing
from standing position to sitting position, SVA increased 22.0£32.6mm, TPA, PT and LT increased 9.6°+6.2°,
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8.4°£7.3° and 1.5°+6.2°, respectively; LL, TK, SS and SSA decreased 13.4°+8.8°, 4.6°+5.0°, 7.6°+7.2° and

10.7°£8.1°, respectively. Compared with the young adults, elder persons showed smaller increase in SVA,

TPA, PT,
Conclusions:

forwards, accompanied with straighter sagittal curve,

LT and smaller decrease in LL, TK,

When changing from standing position to sitting position,

SS when moving from standing to sitting position.

the spine of elder persons went

pelvic retroversion and kyphosis, yet their spine—pelvic

sagittal alignment was significantly less affected by body position than young adults.

[Key words] Sagittal alignment; Position change; Elder persons
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Figure 1 Methods of measuring PT, TPA and SVA; PT
was defined as the angle between the line from the
femoral head axis to the middle of the S1 end plate and
the gravity line; TPA was defined as the angle between

the line from the femoral headaxis to the centroid of T1

and the line from the femoral head axis to the middle of

the S1 end plate; SVA was defined as the horizontal dis-
tance between the sagittal C7 plumb line and the pos-

terosuperior corner of the sacrum
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Table 1 The anthropomorphic characters of old
subjects and young subjects

hEEd HAEA Pl

Old group  Young group P Value
i S3(17/36)  145(51/94) 0685
;;E?y()y ) 60.7£9.3 23.1:2.3 <0.001
ﬁ;@ﬁ:ﬂ 1.66:0.63 1.6740.72 0.324
@,‘iﬁfg) 65458791  65.04:9.80  0.784
WIS (ke/m®) 93950179 2320174 0.071

Body mass index

R2 G- EHERRGE R
Table 2 Comparison of spinal —pelvic sagittal align-

ment between sitting and standing position

AL s fE Pl
Standing Sitting t value P value
SVA (mm) 3.9+27.7 25.9+26.0 -4.9 <0.001
TPA(°) 8.5£6.9 18.1+8.5 -11.2 <0.001
SSA(°) 124.3+9.0  113.6+10.3 9.6 <0.001
LL(°) 472+12.1  33.8+12.9 11.1 <0.001
PI(°) 45.5+8.9 - -
LT(°) -6.0+6.9 -4.4+5.7 -1.85 0.07
TK(®) 33.2+8.7 28.5+9.7 6.7 <0.001
PT(°) 12.7£7.2 21.1+9.5 -8.3 <0.001
SS(°) 32.8+8.2 25.1+9.2 7.7 <0.001
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B2 56 %t )5 PT i 2208 % 6.7°, 35 K T 4.5°,SVA H1-60.5mm 34 il & 8.5mm, H{ Ml T 69.0mm, TPA f-6.1°
Wz 4.9, #m T 11.0° 3 27Xtk AfiJE PT M 18.0°H = 36.5°, 5K T 18.5°,SVA HI-43.3mm M=
60.4mm, ¥ A T 103.7mm, TPA H 7.9°H4 i % 32.5°, HiH1 1 24.6°

Figure 2 Female, 56 years, in sitting position, PT increased by 4.5°(2.2° vs 6.7°). SVA migrated anteriorly by 69.0mm

(-60.5mm vs 8.5mm). TPA increased by 11.0°(-6.1° vs 4.9°)  Figure 3 Female, 27 years, in sitting position, PT
increased by 18.5°(18.0° vs 36.5°). SVA migrated anteriorly by 103.7mm(-43.3mm vs 60.4mm). TPA increased by 24.6°
(7.9° vs 32.5°)

x 3 MAZEEIARNRRELSH LR Fd4 FWHZELMAMBRKRECSEILR
Table 3 Comparison of spinal-pelvic sagittal param- Table 4 Comparison of spinal—pelvic sagittal parame-
eters in two groups in standing position ters in two groups in sitting position
A AR PAE AR AR Pd
Old group Young group P value Old group Young sgroup P value
SVA (mm) 3.9+27.7 -20.1+22.4 <0.001 SVA (mm) 25.9+26.0 26.9+28.6 0.834
TPA(°) 8.5+6.9 5.7+6.0 0.005 TPA(°) 18.1£8.5 23.7+9.3 <0.001
LL(°) 47.2£12.1 50.4+10.0 0.058 LL(°) 33.8+12.9 25.3+11.8 <0.001
LT(°) -6.0+6.9 -5.0£5.0 0.28 LT(°) -4.4+5.7 -1.8+5.8 0.007
TK(°) 33.2+8.7 26.1+10.2 <0.001 TK(®) 28.5+9.7 20.0+8.9 <0.001
PI(°?) 45.5+8.9 46.69.1 0.451 PI(°) 46.2+9.2 48.0+9.1 0.219
PT(°) 12.7£7.2 11.8+6.5 0.373 PT(°) 21.1£9.5 28.4+10.0 <0.001

SS(°) 32.8+8.2 35.0+7.1 0.072 SS(°) 25.1+9.2 19.7+8.7 <0.001
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Table 5 Comparison of change of spinal-pelvic sagittal
parameters in two groups from standing to sitting

AR AR PIE

0ld group Young group P value
ASVA (mm) -22.0+32.6 ~47.0£31.2 <0.001
ATPA(®) -9.6+6.2 ~18.0£8.5 <0.001
ALL() 13.4+8.8 25.1£12.6 <0.001
ALT(®) ~1.556.2 —3.1x4.8 0.06
ATK () 4.6+5.0 6.1£7.9 0.124
APT(°) -8.4273 ~16.6£9.0 <0.001
ASS(°) 7.67.2 15.2+8.8 <0.001
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