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The application value of coronal T2 - weighted Dixon imaging in interspinous ligament
degeneration classification
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[Abstract] Objective: To explore the application value of coronal T2-weighted Dixon imaging based on magnetic resonance imaging
in the classification of interspinous ligament degeneration in patients with low back pain. Methods: Imaging and clinical data of 60
patients with low back pain who underwent lumbar magnetic resonance imaging (MRI) examination from January 2022 to August 2023
were prospectively collected. According to the fat and water images of coronal T2 - weighted Dixon sequence, the research group
classified the entire interspinous ligament into type A, B, C, D and mixed type. The mixed type included four subtypes: B-C, D-B, D-B-
C,and D-C. In the control group, the middle part of the interspinous ligament was classified into type A, B, C,and D by sagittal TIWI/
T2WI sequence. Differences of degeneration types of interspinous ligament between the two groups were compared. Results: The
consistency of results between the two classification methods was as follows: for the research group, the Kappa coefficient within
observers ranged from 0.852 to 0.916, and between observers ranged from 0.747 to 0.753; for the control group, the Kappa coefficient
within observers ranged from 0.801 to 0.823, and between observers ranged from 0.689 to 0.703. The classification results of 122
interspinous ligaments were statistically different between the two groups (P < 0.05). The incidence of type C in the research group was
54.1% , significantly higher than 9% in the control group. The newly added mixed type had an incidence of 46.7% in the research
group, with B-C type and D-C type being more common. Conclusion: The classification method of interspinous ligament degeneration
based on coronal T2-weighted Dixon magnetic resonance imaging is reliable and reproducible , which can improve the identification
rate of interspinous ligament and the detection rate of type C,and can further distinguish the mixed types and its subtypes.
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Coronal T2-weighted Dixon imaging of interspinous ligament classification. The interspinous ligaments observed in images A—L are indicated by
the white arrow. A, B: Both exhibited low signal, categorized as type A (A:fat image; B:water image). C, D: Fat image showed high signal , water image
showed low signal , categorized as type B(C:fat image; D :water image). E, F: Fat image showed low signal , water image showed high signal , categorized
as type C(E:fat image; F : water image ). G, H: Narrow interspinous gap, both fat image and water image showed low signal , categorized as type D (G : fat
image; H: water image ). I, ] : Point-like high signal in fat phase, and high signal in water phase, categorized as type B-C (I:fat image;J : water image). K,
L:Narrow interspinous gap, with both fat and water phases showing high signal , categorized as type D-B-C.(K: fat image; L.: water image ).
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Figure 1 MR example image of interspinous ligament classification
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Table 1 Kappa statistics for intra-observer and inter-ob-

server agreement

Intra-observer Inter-observer
Group 12 b1 albl b2 P
Research ~ 0.916 0.852 0.753 0.747 0.042
Control 0.801 0.823 0.703 0.689

Observer a and b classified twice using two different methods each.

al represents the first observation result of observer a,a2,bl,b2 and so

on in sequence.
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Table 2 Comparison of the typing results of the two typing methods [n(%)]
Control group

Research group A B C D Total

A 21(17.21) 1(0.82) 0(0) 0(0) 22(18.03)

B 12(9.83) 8(6.56) 0(0) 1(0.82) 21(17.21)

C 47(38.52) 8(6.56) 11(9.02) 0(0) 66(54.10)

D 1(0.82) 1(0.82) 0(0) 11(9.02) 13(10.66)
Total 81(66.38) 18(14.76) 11(9.02) 12(9.84) 122(100.00)

x'=112.6,P <0.001,

2A 5B =C =D =mixed types
100

90

80

704 16

60 -

50 11

40 1

17 18
17

30 1
20
10 1

Proportion of degeneration types
of interspinous ligament(% )

LI~1L2 12~L3 L3~14 14~L5 L5~S1

Location of ligaments
B2 WMRAMFHEEZSTERIS T (1=300)
Figure 2 Distribution of the new classification of the re-

search group in each segment (72=300)
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Figure 3 Subtype results for mixed types(n=140)
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