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[Abstract] Objective To analyze the correlation of intervetebral disc degeneration with the diffusion values of lumbar
vertebral discs and lumbar blood supply in patients with suspected lumbar intervertebral problems, so as to assess ADC value in
diagnosis of intervertebral degeneration and the related blood supply. Methods  Sixty-five patients with suspected lumbar
intervertebral problems were included in the present study; they had a mean age of (52. 3+£28.5) years and an age range of 16-
76 years. Eleven of them had low back pain complicated with sciatica, 16 had low back pain without sciatica. 33 had sciatica
without low back pain, and 5 had intermittent claudication. The disease course was 1-57 weeks, with a mean of (13.4=+6.3)
weeks. MR angiography and diffusion imaging were performed to evaluate the status of lumbar arteries and to obtain the ADC
values of L;,, so as to analyze the correlation of ADC values, lumbar blood supply, and intervetebral disc degeneration.
Results The ADC values of L;, were negatively correlated with the degeneration of lumbar discs (P<C0. 05). There was a
relation between the artery status of L;, L,, and L; with the degeneration of corresponding lumbar discs of L;», Ly3, and Ly,
(ry=0.823,P=0.016 35 r,=0.791, P=0.019 2; r,=0.835, P=0.010 3 ). The artery status of L, and the L,; discs was not
significantly correlated with degeneration of corresponding lumbar discs(r,=0. 306, P=0. 209 2). Conclusion The ADC values
of lumbar intervertebral disc can reflect the degeneration of L, ,, and degeneration of L, ,, L;;, and L;, is correlated with the

artery status of corresponding discs.
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Tab 1 Parameters of routine MR scan

Technique TR ¢/ms TE ¢/ms Thick //mm Slab {/mm Matrix NEX Time t/s
SagT WI 500 15 4 1.6 192X 304 2 168
Ax T/ WI 520 15 4 1.6 160X 256 2 130
SagT, WI 4 000 120 4 1.6 192 X320 2 180
Ax T, WI 4 000 100 4 1.6 160X 256 2 164

1.3 JE# Ik MRA #2248 H R testbolus $i AR
G XoF b 3 38 38 1 S Bl Ik K ) 1] 2l bk ) g i ]
DL g 48 9 T 16 B 1) 5 2 59500 55 2 mil, 1 5 it R
93 ml/s. VS5 G DAAH [R) 3R 1 4 25 ml AR B
Eh7K . MRA HHH#EEFFIEHR 0. 3 mmol/ kg, 1 5 #
FoN 3 ml/s, F A5 .S DU [B] 3 B2 v 8 25 ml 4k
FRERK T B3 5 LR 145 PR (CE-MRA) R
FH = 4 A BB (813 (3D-SPGR) [F 81, 14t 40 0 2
ASIEAR A AR A G 48 s, N TITARIE 2 A4 A
FEFMZ TR, FOV 4 40 cm X 40 cm , HA7 2 i
384 MR i 224, WU KB (NEXD 2 1, 4 J2 4L
H70~80 2, HMSHE. TR 5.9 ms, TE 1. 9 ms,
FA 30°, )25 1. 2 mm, K 25 [8] 3 78 7 28 R [ e
e, IR 0 TR AR I BEAY 1/7 B ) 9 SR 4R B4 4
FEAE K 25 ] [ v 3 A7 P PGB o i 4 LU |
1.4 B&a

1.4.1 HMRHFEREBRE SR 0%, HEEEZE

T, WIE {5 55 AV IE H AU HEN 355 1 9% HE 1] 89
T, W55 B A, 80A 5 i R BUIRIR (5 5 52 10 &
HEN) SR ~ P BB AR s 2 S METI 52 4 T, WI
G5 % SRR IER R BB 3 9.5
SHIE AW B S5 (K 1C.1D) . 15 53R EE X%t L
2 JEOH J RS DY 8 i TR

1.4.2 Ezxhcfiftas® 19 IR KERR
UF 32 G . — B2 Sh Ik A 7 B8 A 9 5 3 % . UM HEE 5 ok A
AS O A FE RS AR U Ry IS AR M AR R A I R Y
33%. P E% ¥ 2 MIP K 54k 1 & . MIP B
WS PEAE B 1) R B S % 7 T el AR T Al s 5
WA S DWI EUR H A T80 A 17 (& 2)

1.5 “itFa® R SAS 9. 2 Gt A, L
Spearman A& M EN A 2 HHEN SR AR E S
ADC 8 (B A AR D& L A B 0] 438 A8 A 8 5 () 7K S
TET S 20 Jk ot (AR50 1) AH DG 1 5 P<<0. 05 Ry 22 A Gt

FORE"SEN
RN,



52 W) ABRAR L Lo MENE] A ADC {8 W Sy Ik i £3% 5 A 0 4 0 72 A 32 4 AR 5G4 23

« 171 -

B 1
Fig 1

MR SREA# ADCE G REEHEZRTEESR

Imaging of MR-DWI and degrees of degeneration of lumbar vertebral discs

A:MR-DWI;B: ADC-map; C:T,;WI; D: Ty WL The arrows from top to bottom indicate the degree of degeneration 0 level,1 level,2 level and 3 level
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Fig 2 MRA of lumbar artery and degrees of lumbar artery
A:MRA of lumbar artery 1 level; B: MRA of lumbar artery 2 level; C:

MRA of lumbar artery 3 level; D; MPR imaging. The arrows from top to

bottom indicate the degrees of lumbar artery 3 level, 2 level and 1 level
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Tab 2 Correlation analysis of degeneration level of lumbar vertebral discs and ADC values

0 level 1 level 2 level 3 level
Lumbar
vertebral ADC value ADC value ADC value ADC value s p
disc " (1077 s/mm) " (107% s/mm) " (107% s/mm) (107 s/mm)
, 2.194-0. 32 1. 6440, 20 1.2840.29 0.7740.19
Lie 3L (1 762.62) W (1331, 95) 120 (0,881, 59) 8 (0.53-0.99) 0-8071 0.0029
_ 2.01+0.28 1.5640. 23 1.1940. 35 0. 6840, 22
L2 2 (1.622.10) 120 4 921, 90) 160,721, %65) 12 0. 49-1. 01y 0-8183  0.0017
2.1240. 25 1.524-0. 30 1.2240.37 0.6040. 27
L4 120 (1.762.48) 22 (1.11-1.7D 17 0.99-1.52) W (0,470, 98y 07919 0.0081
1.9240. 38 1. 4040, 29 0.9740. 21 0.6540. 31
L 6 (1432.41) 25 (1,07-1.80) 150,681, 28) 21 (5,501, 00) 0-7891  0.0009
Total 74 2.09+0.33 71 1.55+0.27 60 1.1340.32 55 0.66+0.29 0.8089 0,001 1
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Tab 3 Correlation analysis of lumbar artery level and degeneration level of lumbar vertebral discs

The degree of

The degeneration level of disk

| r P
umbar artary 0 level 1 level 2 level 3 level
L, 0. 823 0.016 3
1 level 23 7 6 5
2 level 7 6 5 2
3 level 4 6 2 2
Lo 0.791 0.019 2
1 level 12 10 3 2
2 level 7 6 5 3
3 level 5 6 2 4
Ls 0. 835 0.010 3
1 level 3 9 6 5
2 level 7 6 10 7
3 level 2 3 4 12
Ly 0. 306 0.209 2
1 level 6 12 16 10
2 level 1 5 2
3 level 2 6 1
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