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Magnetic resonance imaging of lumbar intervertebral discs degeneration: Analysis of the
imaging manifestations related to Modic changes

Liu Zhen-zhen*, Chen Jian-yu*, Zhong Jing-lian*, Jiang Xin-hua?, Cai Zhao-xi*, Zhang Ya', Yang Ze-hong®,
Lei Li-chang®

Abstract

BACKGROUND: Part of the discogenic low back pain patients’ MRI shows Modic changes, but the relevant factors of
Modic changes and the causal relationship between Modic changes and disc degeneration remain unclear.

OBJECTIVE: To explore the distribution of the Modic changes of lumbar intervertebral discs in patients (gender and
age) suffering low back pain and to explore the correlated factors of the Modic changes.

METHODS: 634 patients (2 536 lumbar intervertebral discs) suffering low back pain were examined by Magnetic
resonance imaging scan. The distribution character of the Modic changes of lumbar intervertebral discs among different
ages and between different genders were analyzed, and the correlation between Modic changes and lumbar
intervertebral disc herniation, Schmorl nodes, lumbar instability, lumbar segments, and the degeneration degree of
lumbar intervertebral discs were analyzed, too.

RESULTS AND CONCLUSION: Among 634 patients, the occurrence rate of Modic 11 and Modic III in female was
higher than that in male, but the occurrence rate of Modic | in female was lower than that in the male (P < 0.001). The
occurrence rates of Modic [ -III among people over 40 years were higher than that in people aged under 40 years (P
< 0.001). Among 2 536 lumbar discs, the occurrence rates of Modic [ -III among people who have lumbar instability
or Schmorl nodes or lumbar intervertebral disc herniation were all higher than those in the people who do not have the
performance (P < 0.001). The occurrence rates of Modic [ -III in the segment L4s and Ls/S; (the lower level) were
higher than those in the segment L3 and Lg4 (the higher level) (P < 0.001). The more serious the lumbar discs
degeneration changes are, the higher the occurrence rates of Modic 1 -III will be (P < 0.001). There were markedly
correlation among the degeneration degrees of lumbar intervertebral discs, Schmorl nodes and Modic changes. There
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are correlations between Modic changes and patients’ age, patients’ gender, lumbar intervertebral disc herniation,
Schmorl nodes, lumbar intervertebral instability, lumbar segments, and the degeneration degree of lumbar intervertebral
discs. The degeneration degrees of lumbar intervertebral discs and Schmorl nodes have highly correlation with Modic
changes, and the degeneration degree of lumbar intervertebral discs has a higher correlation with Modic changes than

Schmorl nodes.

Liu ZZ, Chen JY, Zhong JL, Jiang XH, Cai ZX, Zhang Y, Yang ZH, Lei LC. Magnetic resonance imaging of lumbar
intervertebral discs degeneration: Analysis of the imaging manifestations related to Modic changes.Zhongguo Zuzhi
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c: T2WI axial imaging

Figure 1 A 56 years old male patient, Lys disc herniation with
Modic type II changes in L, inferoir endplate and Ls
superior endplate

K1 B5Y, 56 %, Las HEIEL IR S RN AE Lo AT 4
& Ls HEdA 1-2% Modic 1T %4 %4%

a: T2W1 sagittal imaging b: T1WI sagittal imaging

c: T2WI axial imaging

Figure 2 A 36 years old male patient, Ls/S; disc herniation
without Modic changes in adjacent endplate
K2 BEY, 36%, LJ/SitENELIRERT, ([HiRiTHE %
B W, Modic 278
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a: T2WI sagittal imaging b: TIWI sagittal imaging
Figure 3 A 75 years old female patient, Schmorl nodes in
inferior L, vertebral body and superior L, vertebral
body with Modic type II changes in adjacent
endplate
K3 Wi, 75%, LM 2 Lo Hifk -2 Schmorl
S I IR 248 Modic TR B0

a: T2WI sagittal imaging b: TIWI sagittal imaging
Figure 4 A 24 years old male patient, Schmorl nodes in
inferior L3 vertebral body and superior L, vertebral
body without Modic changes in adjacent endplate
K4 &5, 24%, LMK FE K LM 5 Schmorl
ST RG RN R 2R WL Modic B3

a: T2WI sagittal imaging b: TIWI sagittal imaging
Figure 5 A 43 years old male patient, spondylolisthesis at Las
level with Modic type III changes in adjacent
endplate
K5 BEY, 434, Lays ACHHEAN B LaHEAR T4 Ls
Mtk 2% Modic T4
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a: T2W1 sagittal imaging b: TIWI sagittal imaging

Figure 6 A 69 years old male patient, spondylolisthesis at Lys
level without Modic change in adjacent endplate
Ke HEF, 69%, LasMERINL, (EImLTHRE 2RI
Modic %7%

a: T2WI1 sagittal imaging b: TIWI sagittal imaging

Figure 7 A 73 years old male patient, Ly intervertebral disc
degeneration (Pfirrmann II) with Modic type 1l
change in L; superior endplate

7 BEE, 7134, LysMENAE I JURAL A Lo EfE 15k
Modic 1T 2 45

a: T2WI sagittal imaging b: TIWI sagittal imaging

Figure 8 A 36 years old female patient, L4 intervertebral disc
degeneration (Pfirrmann III) with Modic type I
change in L, inferior endplate

K8 B, 36%, LuysHEMEIIZHRAME LAk N 4
Modic T %7

a: T2WI sagittal imaging b: TIWI sagittal imaging
Figure 9 A 38 years old female patient, Ly intervertebral disc
degeneration (Pfirrmann V) with Modic type 1
changes in L, inferior endplate and Ls superior
endplate
Ko HFi, 38%, LasHEMEIVIURAM LA K
Ls HEAA 2% Modic T 7 %48
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a: T2WI sagittal imaging b: TIWI sagittal imaging
Figure 10 A 67 years old male patient, Ls/S; intervertebral
disc degeneration (Pfirmann V') with Modic type
I changes in Ls inferior endplate and S; superior
endplate
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Table 1 Distribution of Modic changes in patient's genders,
ages and intervertebral disc degeneration

Modic changes (n/%)

Item - Type Type Type Total

I 11 il
Male 1 48/50 16/6 125/43 4/1 293
Female 125/37 10/3 201/59 5/1 341
20-40 (Youth group) 99/73 6/4 31/23 0/0 136
40-60 (Middle-aged group) 117/38 15/5 175/56  4/1 311
>60 (Old age group) 56/30 6/3 120/64 5/3 187

Withlumbar intervertebral 1090/68 30/2 473/30 7/0 1600
disc herniation
Withoutlumbar intervertebral ~ 799/85 4/1 131/14 2/0 936
disc herniation

With Schmorl nodes 139/56 8/4 97/39 31 247
Without Schmorl nodes 1750/77 26/1 507/22 6/0 2289
With lumbar instability 33/50 3/5 28/43  1/2 65
Without lumbar instability 1856/75 31/1 576/23 8/0 2471
Lo3 segment 504/83 6/1 94/16  1/0 605
L34 SEgmMent 512/79 5/1 127/20 2/0 646
L4s segment 453/69  14/2 187/28 4/1 658
Ls/S; segment 420/67 9/1 196/31 2/0 627
Il grade degeneration 940/91 3/0 89/9 1/0 1033
IlIgrade degeneration 889/73  14/1 316/26 5/0 1224
IVgrade degeneration 54/24  11/5 160/70 2/1 227
V grade degeneration 5/10 6/11  40/77 1/2 52

: n AR Modic e i N O S5, 1 20 B0 It Modic tdR7E
AT FEAR R BT o I LA

# 2 Modic B35 BE RS, P SAHE SR AR X R IR
PEI BT AR
Table 2 Correlation between Modic changes and patients’
ages, patients’ genders and intervertebral disc
degeneration

X “fisherexat P
probability test)

Modic changes and the related factors

Modic changes and patients’ gender 17.618 0.001

Modic changes and patients’ age 71.439 <0.001

Modic changes and lumbar 93.707 <0.001
intervertebral disc herniation

Modic changes and Schmorl nodes 52.680 <0.001

Modic changes and lumbar 23.397 <0.001
intervertebral instability

Modic changes and lumbar segments 65.416 <0.001

Modic changes and degeneration 594.400 <0.001

degree of lumbar intervertebral discs
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