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[ Abstract] Objective To investigate the correlation of vertebral bone quality (VBQ) and paraspinal muscle
changes with adjacent segment degeneration (ASD) after transforaminal lumbar interbody fusion (TLIF) through a
retrospective analysis of patients who have undergone TLIF for lumbar degenerative diseases (LDD). Methods A total of
98 patients who underwent TLIF surgical treatment for LDD between January 2016 and December 2022 at Shenzhen
People's Hospital were selected. Well-established follow-up imaging data were available for all subjects who were divided
into two groups, the ASD group (n=43) and the non-ASD (N-ASD) group (n=55), according to whether they met the ASD
evaluation criteria. Data on the basic characteristics of the patients in both groups were collected, and the relevant
parameters, including VBQ and the total cross-sectional area (TCSA) and the functional cross-sectional area (FCSA) of
psoas major (PM), erector spinae (ES), and multifidus (MF), were measured by magnetic resonance imaging of the lumbar
spine performed preoperatively and at the last follow-up. Then, the relative fat infiltration (RFI) was calculated from the
above metrics accordingly. Logistic regression analysis was conducted to investigate the risk factors for ASD.
Results The incidence of ASD was 43.9% (n=43) at the final follow-up. The mean follow-up time was (27.23+4.15)
months. The age, body mass index (BMI), preoperative bone mineral density (BMD), preoperative VBQ, ARFI,,, and
ARFl,; showed significant differences between the ASD and N-ASD groups (P<0.05). According to the results of the
logistic regression analysis, BMI (odds ratio [OR]=1.450, 95% confidence interval [CI]: 1.081-1.945, P=0.013),
preoperative VBQ (OR=6.191, 95% CI: 1.692-22.657, P=0.006), and ARFI,; (OR=1.117, 95% CI: 1.007-1.238, P=0.037)
were independent risk factors for ASD. Conclusion The incidence of postoperative ASD in patients who have

undergone TLIF for LDD was found to be associated with higher BMI, preoperative VBQ, and increased postoperative

* ER A RBIF IS (No.82272488) ¥R )
A #{FE#, E-mail: songlin824@gmail.com
R 3: 2024-09-20


mailto:songlin824@gmail.com
mailto:songlin824@gmail.com

1302 PUN S22 (B2 )

5 554

relative fat infiltration of the ES and MF muscles. Consequently, it is advisable to prioritize the intraoperative protection

of the paraspinal muscles during TLIF. In the postoperative period, it is essential to strengthen exercises of the lower back

muscles and to optimize bone mass and weight management, which is conducive to reducing the risk of ASD in the

postoperative period.
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Fig 1 VBQ score measurement method illustration and case diagrams

A, Preoperation; B, postoperative final follow-up.
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Fig 2 Illustration and case diagram for the paraspinal muscles CSA measurement method

AR: area; AV: average; SD: standard deviation; TCSA: total cross-section area; FCSA: functional cross-section area; PM: psoas major; ES: erector spinae; MF:

multifidus.
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Table 1 Statistical characteristics of the sample population

Variable ASD group (n=43) N-ASD group (n=55) )(Z/t P
Sex/case (%) 0.136 0.712
Male 18 (41.86) 21 (38.18)
Female 25 (58.14) 34 (61.82)
Agelyr. 64.70+£11.09 58.78+11.37 2.584 0.011
BMI/(kg/m’) 25.77+1.74 24.4242.19 3.298 0.001
Type of disease/case (%) 0.868 0.648
LSS 19 (44.19) 24 (43.64)
LSL 15 (34.88) 23 (41.82)
LDH 9(20.93) 8(14.55)
Fusion segment/case (%) 0.539 0.463
Single segment 30 (69.77) 42 (76.36)
Double segment 13 (30.23) 13 (23.64)
Specific single segment/case (%) 1.004 0.605
L3/4 1(3.33) 3(7.14)
L4/5 25 (83.33) 31 (73.81)
L5/S1 4(13.33) 8(19.05)
Specific double segment/case (%) 0.154 0.695
L3/4,14/5 6 (46.15) 7 (53.85)
L4/5, L5/S1 7 (53.85) 6 (46.15)
Hypertension/case (%) 0.437 0.509
Yes 24 (55.81) 27 (49.09)
No 19 (44.19) 28 (50.91)
Diabetes/case (%) 0.117 0.733
Yes 9 (20.93) 10 (18.18)
No 34 (79.07) 5(81.82)

BMI: body mass index; LSS: lumbar spinal stenosis; LSL: lumbar spondylolisthesis; LDH: lumbar disc herniation.
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Table 2 Analysis of the relevant imaging data
Variable ASD group (n=43) N-ASD group (n=55) t P
Preop BMD -2.10+0.78 -1.35+1.18 ~3.769 <0.001
Preop VBQ 3.66+0.47 3.11+0.54 5.286 <0.001
AVBQ 0.1420.50 0.08+0.55 0.516 0.607
PM
Preop TCSA,,/cm’ 10.17+3.19 10.06+3.53 0.158 0.875
Preop FCSA,,/cm’ 9.53+3.19 9.33+3.60 0.294 0.769
Postop TCSA,,/cm’ 10.53+3.72 10.19+3.78 0.451 0.653
Postop FCSA,,/cm’ 9.67+3.71 9.40+3.81 0.349 0.728
ATCSA,y/cm’ 0.3621.69 0.13+1.31 0.778 0.438
AFCSA/cm’ 0.14+1.70 0.07+1.34 0.203 0.839
ARFIL,\/% 2.24+2.46 0.31+2.83 3.556 <0.001
ES+MF
Preop TCSAgg,/cm’ 21.62+5.61 22.77+4.48 ~1.130 0.261
Preop FCSA.i/cm’ 20.20+5.40 20.84+4.33 —0.652 0.516
Postop TCSAg./cm’ 21.29+5.01 22.90+4.56 ~1.656 0.101
Postop FCSAy.i/cm’” 18.08+4.84 19.76+4.86 -1.696 0.093
ATCSAggy/cm’ ~0.33+2.34 0.1242.17 -0.990 0.325
AFCSA,y/em’ —2.11%2.55 ~1.08+2.82 -1.877 0.064
ARFl,/ % 8.82+4.19 5.76+7.62 2.534 0.013

Preop: preoperative; Postop: postoperative; VBQ: vertebral bone quality; AVBQ: the variation of VBQ; BMD: bone mass quality; ACSA: the variation of CSA;

AREFI: the variation of relative fat infiltration; the other abbrviations are explained in the note to Fig 2.

(P<0.05), MAVBQ., RHITCSA,y. RRTFCSA,y. R
TCSApy RJFFCSApy . RETTCSA s, yie RETTCSA g nir
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ATCS A, yier AFCSA g\ 22 TG o
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R R s A b 22 S A Go it B S EGH T
" Jtlogistic[l A5 M7 . 345 H: /R BMI(OR= 1.450,
95%CI: 1.081 ~ 1.945, P=0.013) . RAjVBQ(OR=6.191,
95%ClI: 1.692 ~ 22.657, P=0.006) FIIARFI,,\;(OR=1.117,
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Table 3 Results of logistic regression analysis of risk factors for the

development of ASD after TLIF

Variable B Wald OR 95% CI P

Age 0.016  0.355 1.016 0.965-1.069 0.551
BMI 0.371 6.141 1.450 1.081-1.945 0.013
Preop BMD —-0.260 0.849 0.771 0.443-1.341 0.357
Preop VBQ 1.823 7.585 6.191 1.692-22.657 0.006
ARFIpy 0.144  2.107 1.155 0.951-1.403 0.147
ARFlgg, v 0.110  4.373 1.117 1.007-1.238 0.037

B: partial regression coefficient; OR: odds ratio; CI: confidence interval;

the other abbrviations are explained in the note to Table 1 and Table 2.
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