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Association between apparent diffusion coefficient and degeneration grading of intervertebral disc in
patients with low back pain by using diffusion weighted image at 3.0 Tesla MR/ZHAO Jian, GUO
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[Abstract] Objectives: To assess the correlation between apparent diffusion coefficient(ADC) of lumbar inter-
vertebral disc on diffusion weighted image (DWI) and degeneration grading of intervertebral disc in patients
with low back pain. Methods: From June to November 2012, T2 weighted image(T2WI) and DWI sequence
of lumbar spine were performed on 60 patients with low back pain by using a 3.0T MR scanner. There were
30 males and 30 females, with the age ranging at 19-66 years (average, 42.5+11.9 years). The Pfirrmann
grading was performed on T2WI sequence. ADC values of intervertebral discs were measured in middle slice
of sagittal ADC mapping. The correlation between ADC values and Pfirrmann grading was tested by Spearman
analysis. One-way ANOVE was used to test the difference on ADC values among various Pfirrmann grading
of intervertebral discs. LDS method was used to furtherly test if the difference was significant. Results: Pfir-
rmann grading of intervertebral discs in patients with lower back pain was as following: grading I, 45 discs
(15%); grading I, 74 discs(24.7%); grading Ill, 74 discs(24.7%); grading IV, 113 discs(37.7%); grading V, 7
discs(2.3%). The ADC value of Pfirrmann grading I, II, I, IV, V was 1.73+0.21, 1.74%0.15, 1.62+0.24,
1.23+0.37, 0.81+0.32(10 mm?s), respectively. Significant difference on ADC values was found among various
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Pfirrmann grading levels, with F=56.9, P=0.000. While further test by using LDS method showed no signifi-

cant difference on ADC values between Pfirrmann grading [ and grading II (P>0.05). Significant differences

on ADC values were found between any two levels of Pfirrmann grading I, grading IV, and grading V (P<

0.05). Negative correlation was found between ADC values and Pfirrmann grading(r=—0.642, P=0.000). Con-

clusions: Negative correlation between ADC values and degeneration grading of lumbar intervertebral discs in

patients with low back pain exists by using 3.0T MR DWI.

[Key words] Low back pain; Magnetic resonance imaging; Diffusion weighted imaging; Apparent diffusion

coefficient; Lumbra intervertebral disc; Degeneration
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Figure 1 Female, 45 years old, suffered low back pain for 3 years a Fat saturated T2WI sequence: Signal decreased
in L5/S1 disc, with Pfirmann grading Il (long arrow). The signal was normal in 14/5 disc with Pfirmann grading I (short
arrow) b DWI sequence: Decreased signal was found in L5/S1 disc ¢ ADC map ROI setting: Three round ROI(black
line), on the middle section of the sagittal ADC map, was manually drawn on the inner portion of each lumbar disk
with pixel of 5 to cover the nucleus pulposus and inner annulus fibrosus. The ADC value of L1/2, 12/3, L13/4
intervertebral disc was 1.78x107mm%s, 1.92x10”mm%s, 1.83x10 mm%s, respectively. The ADC value of 14/5 disc was
1.80x10”°mm%s. The ADC value of L5/S1 disc was 0.95x10 mm%s
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