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Abstract: Objective: To analyze the application of fractional anisotropy (FA) and apparent diffusion coefficient (ADC) de-
rived from diffusion tensor imaging(DTI) in assessing lumbar intervertebral disc degeneration, evaluating their value in quantify-
ing the degree of degeneration. Additionally, to investigate the association between disc degeneration and adjacent vertebral
body and paraspinal muscle fat infiltration, elucidating whether disc degeneration represents a synergistic musculoskeletal dis-
order. Methods: A total of 60 patients meeting inclusion criteria between September 2022 and October 2023 were enrolled,
undergoing both lumbar MRI and DTI scans. Demographic data (age, sex, anatomic level) were collected, and two radiologists
independently evaluated imaging findings. Intraclass correlation coefficients(ICCs) were used to assess inter—rater agreement. Dif-
ferences in FA and ADC values, vertebral body and paraspinal muscle fat infiltration scores across different PM grades were
compared, and correlations between PM grade, age, anatomic level, DTI parameters, and fat infiltration scores were analyzed.
Results: ICCs for measurements by both radiologists were >0.75, indicating good consistency, except for the right erector
spinae muscle. No statistically significant differences were observed in bilateral erector spinae fat infiltration scores among dif-
ferent PM grades (P>0.05), while FA, ADC, fat infiltration scores of upper and lower vertebrae, and bilateral multifidus and
erector spinae muscles showed significant differences (P<0.05). FA demonstrated a strong correlation with PM grade (rp=0.748),
while ADC, anatomic level, age, and upper vertebral fat infiltration were moderately correlated(ranc=—0.539, Tyuomic 16a=0.571, 7=

0.471, 7yper vena=0.371). Lower vertebral fat infiltration and bilateral multifidus and erector spinae muscle fat infiltration exhib-

[¥c 75 B H#1] 2024-04-24;[1& [E B #1] 2024-05-27

[MEE B ] R C1998-), 5, WA IR W+ AF 5842 . E-mail :ssw32153@163.com

[BEEER] Sl , I R4 3% FHIE B 2= Be (T 8 8 3 BB BE ) se 12 0, 471002, E-mail : sqfzbq@163.com
[(EETE] w4 B 2R O3 4 % B0 B (LHGJ20230484 ) .



2132 P I R 2 27 5 A5 2% A 2025 438 36 4555 2 # J Chin Clin Med Imaging, 2025, Vol.36, No.2

ited weak correlations (Mo vt =0-250, T mitiiaws=0-185, T wuaiitas=0-198, Trigit ereeor spinae=0-102, Tt erector sinee=0-126). Bilateral erector

spinae muscles showed no correlation with PM grade. Conclusion: FA and ADC values are useful for quantitatively assessing

the degree of lumbar intervertebral disc degeneration, and disc degeneration indeed manifests as a synergistic, holistic muscu-

loskeletal disorder.
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PM grading image of lumbar disc degeneration. Figure la: Male, 21 years old. L/L, ver-

tebral body, PM grade I . Figure 1b: Female, 24 years old. L,/I; vertebral body, PM grade II. Figure

lc: Male, 24 years old. LyL, vertebral body, PM grade Ill. Figure 1d: Female, 58 years old. L/Ls; vertebral body, PM grade V. Figure le:
Female, 75 years old. Ly/L, vertebral body, PM grade V
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Figure 2. Semi-quantitative score of lumbar vertebral fat infiltration. Figure 2a: Female, 19 years old. L, vertebral body, vertebral body

fat score 1. Figure 2b: Male, 54 years old. 1; vertebral body, vertebral body fat score 2 points. Figure 2c: Female, 58 years old. L, vertebral

body, vertebral body fat score 3. Figure 2d: Female, 72 years old. Vertebral body L, vertebral fat infiltration score 4.
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Figure 3. Semi—quantitative score of lumbar paraspinal fat infiltration (multifidus muscle as example). Figure 3a: Male, 36 years old. At

Lo/L; level, the fat infiltration score was 1. Figure 3b: Male, 63 years old. At L,/L; level, fat infiltration score was 2. Figure 3c: Female, 72

years old. At LyL, level, the fat infiltration score was 3. Figure 3d: Female, 72 years old. At Ly/Ls level, the fat infiltration score was 4.
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