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Characteristics of lumbar paravertebral muscle in degenerative sagittal imbalance and the association
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[Abstract] Objectives: To investigate the characteristics of lumbar paravertebral muscles in patients with
degenerative spinal sagittal imbalance and the association with the severity of sagittal imbalance. Methods:
The clinical data of patients with degenerative spinalsagittal imbalance from January 2017 to September 2020
were retrospectively analyzed. There were 49 males and 71 females with an average age of 70.5+9.2 years.

Standing full spine radiographs were used to assess patients’ spinopelvic parameters in the sagitial plane,
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including C7 sagittal vertical axis(C7-SVA), thoracic kyphosis(TK), lumbar lordosis(LL), pelvic incidence(PI),
pelvic tilt(PT) and sacral slope(SS). The total paravertebral muscle area (TCSA) and its relative CSA(RtCSA),
the functional cross—sectional area(FCSA) and its relative cross—sectional area(RCSA), and the degree of fat
infiltration(FI%) of the muscle at each level were quantified on axial T2-weighted MRI, and the total mean
cross—sectional area and degree of fat infiltration were calculated for each patient (aveTCSA, aveRCSA and
avelF1%). Differences in paravertebral muscle degeneration were compared between the groups according to age
(adult group <65, old group 65-75, senior group >75 years old) and gender grouping respectively. In addition,
120 patients were divided into two groups according to the severity of sagittal imbalance, with 89 patients in
the mild imbalance group(MI group)(SVA 5-10cm) and 31 patients in the severe imbalance group(SI group)
(SVA>10cm)

analysis was used to analyze the correlation between lumbar paravertebral muscle degeneration and age,

to analyze the characteristics of paravertebral muscle degeneration. Multiple linear regression
gen-
der, body mass index(BMI), and the severity of imbalance. Results: The aveFI% of the paravertebral muscles
was significantly higher in female patients than in male patients, but the aveTCSA was significantly higher in
male patients(all P<0.05). Among the three groups of patients with spinal sagittal plane imbalance of different
age groups, there were significant differences in paraspinal muscle degeneration parameters (FI% and RCSA)
from L1/2 to L5/S1 levels(all P<0.05), of which the senior age group was the most significant, while for RtC-
SA, there was only a significant difference at L1/2 to L3/4 levels. Among patients with different severity of
imbalance, the severe imbalance group had smaller PI, LL and TK values and a larger PI-LL for spinopelvic
parameters(all P<0.05); for paravertebral muscle parameters, RCSA was statistically different between the two
groups at the 1.2/3 to L5/SI levels (all P<0.05). There was a significant difference of TCSA between the two
groups only at the [4/5 and L5/S1 segments (both P<0.05), and no significant difference in the FI%(both P>
0.05). Multiple linear regression analysis showed that, aveTCSA, aveFl%, aveRCSA were associated with age,
gender and BMI, while there was no linear correlation with the severity of sagittal imbalance(SVA). Conclu-
sions:

Age, gender and BMI were associated with lumbar paravertebral muscle degeneration in patients with

spinal degenerative sagittal imbalance. Although there was no significant association between the degree of
spinal sagittal imbalance(SVA) and paravertebral degeneration, severe spinal sagittal imbalance suggests more
significant paravertebral degeneration.
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1 MRI EEPLARAICSE a W3 Image J B0 2) By AR R KR B IS 5 #E 55 L YR A SRS ER IX B (region of
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Figure 1 The relevant parameters of paraspinal muscle on MRI a The cross—sectional areas of vertebrae and muscles
were calculated by Image J software, namely vCSA and TCSA accordingly, by outlining the region of interest of vertebral
body and posterior paraspinal muscle group (region of interest, ROI) b The area of fat infiltration in the muscle (Fat

infiltration area, FIA), was obtained by threshold technique; then the functional cross—sectional area(FCSA), FCSA=TCSA-

FIA; The fat infiltration rate of muscle was FI%, FI%=FIA/TCSA; Relative functional muscle area (relative CSA) was

calculated by formula: RCSA=FCSA/vCSA Figure 2 Spino—pelvic parameters were measured on the long—cassette standing

lateral radiographs of global spine: TK, LL, PI, SS and SVA
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Table 2 MRI results of paravertebral muscle measurements in different age groups
RtCSA F1% (%) RCSA
PR EEM (= B R4l B4 Ekdl AR EEA (= B
(n=37) 42) (n=41) (n=37) (n=42) (n=41) (n=37) 42) (n=41)
Adult group  Old group Senior group  Adult group Old group Senior group  Adult group Old group Senior group
L1/2 3.9+0.8"2 3.5+0.7 3.3+£0.5 19.6+6.3% 22.8+7.6 25.2+7.5 3.2+0.77? 2.7+0.6 2.5+0.5
L2/3 3.8+0.802 3.5+0.7 3.3+0.6 21.0£6.5%2  25.3+6.6 28.2+6.7 3.0+0.7%2 2.6+0.5 2.4+0.4
L3/4 2.8+0.6 2.8+0.7 2.5£0.6 31.3£104%  33.7+9.2% 40.0+8.9 2.0+0.57 1.8+0.6% 1.6£0.4
L4/5 3.5+0.7Y 3.2+0.6 3.1£0.7 27.6+7.00  31.3+6.3Y 37.5+8.0 2.5+0.5Y 2.2+0.4Y 1.9+0.4
L5/S1 3.0£0.8Y 2.8+0.5 2.6+0.7 35.127.6%2 394473 41.347.1 1.9+0.6%2 1.7+0.3%Y 1.5+0.4
BT N ) )
Tot\?;lﬁleean 3.4+0.612 3.1x0.5 3.0£0.5 26.9+6.4Y2  30.5+5.8V 34.5+6.1 2.5+0.502 2.2+0.47 2.0+0.3

D5 4L B P<0.05;) 5 2 4R 41 L P<0.05
Note: (DCompared with senior group, P<0.05; @Compared with old group, P<0.05
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Table 3 Comparison of spinopelvic parameters and

characteristics of paraspinal muscle degeneration between

mild imbalance group and severe imbalance group

BRPEERMH (n=89) TR (n=31)

Mild imbalance Severe imbalance

group group

IS (%) Age(years) 69.4+9.3 73.6+8.27

g‘ﬁﬁﬁf};g/m” 26.5+4.0 257532

SEARFFEEIS ] ()

Duration of 70.3+95.2 68.5+83.0

symptoms(months)

HHA S

Spinopelvic parameters
PI(°) 52.8+11.8 48.3+15.87
PT(°) 21.1+8.0 20.9+10.5
SS(°) 31.549.1 27.4+12.4
LL(°) -37.7=14.1 -23.5£19.57
TK(°) 33.3x12.1 27.2+16.17
PI-LL(°) 15.0+11.2 23.2+14.6"

JBEHEARE 55 1L 24U Parameters of paraspinal muscle

L1/2 TCSA(em?) 45.5+9.6 43.0+8.1
F1% (%) 22.3+6.9 23.5+9.0
RCSA 2.8+0.7 2.6+0.5

L2/3  TCSA(em?) 47.7+10.7 44.1+8.4
F1% (%) 24.4+6.6 26.4+8.6
RCSA 2.7+0.6 2.4+0.57

L3/4 TCSA(cm?) 38.3+8.3 35.0+5.8
F1% (%) 34.6+£9.9 36.6+10.7
RCSA 1.8+0.6 1.620.57

L4/5 TCSA(cm?) 47.4+8.8 43.2£9.0%
F1% (%) 31.8+7.8 33.6+9.2
RCSA 2.3+0.5 2.0£0.5%

L5/S1 TCSA (em?) 37.8+8.2 34.0+8.4Y
F1% (%) 38.1+7.3 40.6+8.6
RCSA 1.8+0.5 1.5+0.5%

T (D5 5 g A4 LB P<0.05
Note: (DCompared with mild imbalance group, P<0.05
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Figure 3 Scatter diagram of muscle-related parameters(mean TCSA, mean FI% and mean RCSA) and BMI, age and sex
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