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Correlation Analysis between Paravertebral Muscle Degeneration and Screw
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ABSTRACT Objective: Analysis of the correlation between paravertebral muscle degeneration and screw loosening after short seg-
ment lumbar fusion internal fixation surgery. Methods: Retrospective analysis of clinical data of 251 patients with lumbar degenerative
diseases who underwent short segment lumbar fusion internal fixation surgery at Guangzhou Panyu District Traditional Chinese Medicine
Hospital from June 2018 to June 2020, they were divide into the loosening group (n=47) and the control group (n=204) based on postop-
erative screw loosening. Collect clinical data of patients, Compare the intervertebral bone graft fusion, screw diameter, screw length,
screw intravertebral length, relative total cross-sectional area (1tCSA) of the paravertebral muscle, and fat infiltration (FI) between two
groups. Multivariate logistic regression analysis was used to determine the risk factors for screw loosening after short segment lumbar
fusion internal fixation surgery, and the receiver operating characteristic (ROC) curve was drawn to test the efficacy of risk factors in pre-
dicted screw loosening after short segment lumbar fusion internal fixation surgery. Results: The average follow-up time of 251 patients
was (24.16+ 7.28) months, of which 47 cases had screw loosening at the final follow-up, with an overall loosening rate of 18.73%. There
were significant differences in gender and bone mineral density between the two groups (P<0.05). Compared with the control group, The
FI of multifidus in the loosening group was increased (P<0.05). Compared with the control group, the loosening group showed showed a
decrease in rtCSA of erector spinae and an increase in FI of erector spinae (P<0.05). Multivariate logistic regression analysis showed that
higher FI of erector spinae were risk factors for screw loosening after short segment lumbar fusion internal fixation surgery, while the
higher rtCSA of erector spinae and higher bone mineral density were protective factors (P>0.05). ROC curve analysis showed that when
used alone or in combination, the ROC-AUC (0.95CI) of bone mineral density, erector spinae rtCSA, and erector spinae FI were 0.708
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(0.446~0.971), 0.736 (0.495~0.951), 0.648 (0.335~0.965) and 0.842 (0.719~0.957), respectivel, Predicted higher efficacy in combination.

Conclusion: Degeneration of the erector spinae is one of the risk factors for screw loosening after short segment lumbar fusion internal

fixation surgery, When the bone mineral density is less than -3.00 g/cm?, erector spinae rtCSA is less than 1.45%, and FI is greater than

35.00%, it indicates a high possibility of postoperative screw loosening, can serve as a reference indicator for evaluating the risk of screw

loosening after short segment lumbar fusion internal fixation surgery.

Key words: Paravertebral muscle; Pedicle screw loosening; Short segment lumbar fusion internal fixation; Influence factors; Predicted

efficacy
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Fig.1 Measurement of paravertebral muscle group
A (#EEREEER; (2 EXAMESER; (3) S RN EEE
R (4) EHREEER,
Note: (1)Cross sectional area of vertebral body; (2) Cross sectional area of
psoas major muscles; (3) Cross sectional area of multifidus; (4) Cross

sectional area of erector spinae.
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Fig.2 Measurement of muscle parameters using threshold technology
T AEEER S HERAR, EENPIERERRIMABERAR(E A), EERRUATIGEXE(E B); A% HAEHALR ROLTEER,

Note:Adjusting the threshold to distinguish adipose tissue, the red area in the paraspinal muscles represents intramuscular adipose tissu (figure A), black

represents muscle functional areas (figure B); Outline the ROI calculation area of adipose tissue.
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Table 1 Comparison of general data

Data Loosening group (n=47) Control group (n=204) Kt P
Gender [n( % )] 3.899 0.048
Male 11(23.40) 79(38.73)
Femal 36(76.60) 125(61.27)
Age (years, xt s) 65.32+ 8.57 63.89+ 7.20 1.183 0.238
Diabetes [n( % )]
Yes 11(23.40) 35(17.16) 0.996 0.318
No 36(76.60) 169(82.84)
BMI (kg/m?, xt s) 2438+ 1.13 24,47+ 1.15 -0.485 0.628
Bone mineral density
- -3.44+ 0.71 -2.56x 1.09 6.841 0.000
(g/em? xt 5)
LIV position [n( % )]
S1 21(44.68) 74(36.27) 1.148 0.284
No S1 26(55.32) 130(63.73)
Multiple intraoperative nail
placement [n(% )]
Yes 9(19.15) 25(12.25) 1.550 0.213
No 38(80.85) 179(87.75)
Intervertebral bone graft
fusion [n(%)]
Yes 43(91.49) 191(93.63) 0.277 0.599
No 4(8.51) 13(6.37)
2 BETSHILLR (xt 5)
Table 2 Comparison of screw parameters (x* s)
ULV screw LIVscrew
ULV screws UIV screw length LIVscrews LIVscrew length
Groups intravertebral intravertebral
diameter (mm) (mm) diameter (mm) (mm)
length (mm) length (mm)
Loosening group
(n=47) 6.77+ 0.25 40.53+ 5.03 3041+ 4.14 6.78+ 0.25 41.06% 4.03 31.01+ 4.72
n=
Control group
6.69% 0.34 39.34+ 5.18 30.49+ 4.04 6.69% 0.36 39.78+ 5.86 30.87+ 4.60
(n=204)
t 1.837 1.427 -0.122 1.553 1.384 0.187
P 0.070 0.155 0.903 0.122 0.168 0.852
3 i URBIFSE T ANV S JIL PR ZH 2R S BB Rl 5 9 B AR K

TEEHE R P 11 2 A J5 ME 5 AR MR ET WA B 4 e A R 2 R R 1
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TNPABIZE R B R R UL rtCSA B8/ VAT L, Y
BT <-3.00 glem?, "EHL tCSA < 1.45%3%, FI>35.00%}5,
PERAJT R AWRETRAS AT MR

FEREAE XA S IR A8 XA 5 ARBRETRA S i A 58
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Table 3 Comparison of paravertebral muscle parameters (xt s)

Erector spinae rtCSA Psoas major muscles
Groups Multifidus rtCSA( %) Multifidus FI( %) Erector spinae FI( %)
(%) rtCSA(%)
Loosening group (n=47) 0.67+ 0.19 36.24+ 11.67 1.32+ 0.41 38.10+ 8.80 0.86x 0.19
Control group (n=204) 0.71% 0.19 31.87+ 8.14 1.71+ 0.39 30.21% 6.75 091 0.26
t -1.301 2434 -6.121 5.768 -1.508
P 0.194 0.018 0.000 0.000 0.135
x4 EHRIEERESNEERGETRINZ ARSI
Table 4 Multifactor analysis of screw loosening after short segment lumbar fusion internal fixation surgery
Indicators /
Assignment B Se Wald »* P OR OR 0.95CI
factors
Constant - -0.088 0.044 4.046 0.044 -
Bone mineral Continuous numerical
) ) -0.416 0.154 7.265 0.007 0.660 0.488~0.892
density prototype input
Erector spinae Continuous numerical
-0.973 0.276 12.442 0.000 0.378 0.220~0.649
rtCSA prototype input
Continuous numerical
Erector spinae FI 0.082 0.027 9.495 0.002 1.085 1.030~1.144

prototype input

5 3 MERBMSERA X E TREERMS N EEARFIZSTRIH NN ESTER

Table 5 Analysis results of the predictive value of three indicators alone or in joint for screw loosening after short segment lumbar fusion internal fixation

surgery
Index AUC(0.95CI) Cut-off Sensitivity Specificity Youden index Accuracy
Bone mineral
. 0.708(0.446~0.971) -3.0 g/cm2 0.745) 0.681 0.426 0.693
density
Erector
) 0.736(0.495~0.951) 1.45% 0.702 0.721 0.423 0.717
spinaertCSA
Erector spinae FI ~ 0.648(0.335~0.965) 35% 0.681 0.632) 0.313 0.641
The Joint (log P)  0.842(0.719~0.957) 2.60 0.851 0.828 0.679 0.833

Note: The thresholds are rounded appropriately according to clinical practice. The threshold for joint application of virtual indicators is calculated based

on the Log (P/1-P) model (including constant terms).
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Fig.3 ROC curve of the predictive value of three indicators alone or in
joint for screw loosening after short segment lumbar fusion internal

fixation surgery
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