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I PR
H-HE A FAAME R B AR R YUK B AL
LR A Y

U ABUBKREALX B THRLDEME ZEHE L FRR LK A
(1 HHBERIR M E L A EREE R 101199 db ot i@ NIX ;
2 EBEEVF PO EE EREE ML 100068 dLEHT)

[FEE] B WEH §E B HUHESS (cervical spondylotic myelopathy , CSM) i & i 2 4ig 9 # 5K & hi 1% (diffusion
tensor imaging, DTD) FYHF £, #R 1T DTI 7E V- BUE BB R (H . FFiE 91 A 2011 4F 2 1 ~2015 4F 2 J1[H]
WA 20 4] CSM 2R3 (CSM 2H) , I 16 B AT 5 DC K A1) 42 9] e B Al JE A A S S R A, 289 47 S0 ME i JE R DT, 0 i3
CSM 415 25 45 BL LA K X B2 C2/3~C6/7 75 Bt £51 if 1) 28 WL 7K B 54U (apparent diffusion coefficient, ADC) 45 [i]
558U (fractional aniostropy, FA ), F X BEATAR [R5 B 88 86 1) ADC (B FA (B, CSM 41 Fxt B 41 5
BEM ADC {E A FA {55 313647 LA, I CSM % B BE ADC \FA PP 43 FI B B R JOA (mJOA) P73 43l i
M ettt S8R MAFAEBEN ADC (i H C2/3~C6/7 T Bt LI i FA (2 FREE,C2/3 1B
HUEHEN ADC {HEE C5/6 FI C6/7 15 BEW AR, 1 FA {E W] % = (ADC: F=3.546, P=0.008 ;FA : F=13.82,P<0.001) .,
CSM £ S04 BE AT FA {85 X0 R 2R Lb %5t 35 PR U8/ (P<0.001) , 15 ADC R I {2 3 1 38 il (P<0.001) . CSM 40 24
BEM ADC 55 mJOA ¥4 JC . 35 A1 &k (r=—-0.287,P=0.220) , I 0 ¥ 6 19 FA {55 mJOA 431778 . 35 Pk 1E
A5 (r=0.359,P=0.005) , £it :CSM B3 S 46 DTI 5 1FE % AfEfE 22 57, H ADC (580 & ABETH &, i FA
{000 B G5 B 65 s mJOA PR 5 FA 5 IE MG,

([ SR8IA ] A R Y 0UAR G ; S50 B 5 T AR 5 0K & AR
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Characteristics and clinical significance of magnetic resonance diffusion tensor imaging of cervical
spinal cord in patients with cervical spondylotic myelopathy/ KONG Chao, CHEN Xueming, GUAN
Hua, et al/Chinese Journal of Spine and Spinal Cord, 2016, 26(11): 977-983

[Abstract] Objectives: To observe the characteristics of magnetic resonance diffusion tensor imaging(DTI) of
the cervical spinal cord in patients with cervical spondylotic myelopahty (CSM), and to discuss the value of
DTI for the chronic spinal cord injury. Methods: From February 2011 to February 2015, 20 patients with
cervical spondylotic myelopathy were accepted and 42 age-matched healthy volunteers were included as a
control group. Apparent diffusion coefficient(ADC) and fractional aniostropy(FA) values of the cervical spinal
cord from C2/3 to C6/7 in the control group and in the CSM group were measured respectively. ADC and
FA values of different segments in volunteers were compared. ADC and FA values of the cervical spinal cord
in the two groups were compared respectively. ADC and FA values of the cervical spinal cord were made
correlations with mJOA scores in CSM patients respectively. Results: ADC value showed an ascending trend
from C2/3 to C6/7, while FA value showed a descending trend. ADC and FA values of C2/3 were signifi-
cantly different from those of C5/6 and C6/7 respectively(ADC: F=3.546, P=0.008; FA: F=13.82, P<0.001).
ADC value of the cervical spinal cord in the CSM group showed significant increase while FA value showed
significant decrease compared with that of the control group respectively(P<0.001). ADC value of the cervical
spinal cord showed no linear correlation with mJOA score(r=-0.287, P=0.220), while FA value showed a sig-

nificant linear correlation with mJOA score(r=0.359, P=0.005). Conclusions: ADC value of the cervical spinal
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cord in CSM patients shows a significant increase compared with that in healthy volunteers, while FA value

shows a significant decrease. FA value shows a significant linear correlation with mJOA score.

[Key words] Cervical spondylotic myelopathy; Cervical spinal cord; Magnetic resonance imaging; Diffusion

tensor imaging
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I, SIEASEaerEmas i 1, Bl
MRI S22 Wi CSM ek i FH I SEAR 2 A A T BB
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(diffusion weighted imaging, DWI) it — & J@ifi
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CSM 875 #H #6 DTI 280 1Y A2 11 O, 2R 0 H
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FLAIR  (fluid
FRFSE-XL (fast recovery fast spin echo—acceler-
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S INAHIE G 0 W A7 25 41 B8 52 A5 12 W 15 Uil U 45 -4
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o 55 22 i, 4 20 1, 47 % 24~69 % (51.249.7
) R IR E S R E AR A VSR, A AR R
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1.2 H# MRI & DTI $144

HHL MRI 45 &% DTI HE ¥R GE A H]
Signa Excite # 58! 1.5T @414, W 8
WAL el FR-FSE J37 51 58 5 T2W1
I BR T RN T T 4 4 FSE R 81 5E B TIWT 2K 0R
frHEHE . BERE DT HH S8 T . (1) 5k
T2WI:TR 3000ms,TE 99ms, %5 4 320 x 224,
NEX=2;(2) &R TIWI;TR 410ms,TE 9.9ms,
BB 320% 192,NEX =3; (3) H% W7 i T2WI. TR
3500ms, TE 117ms, JZJ& 4mm, JZ A # 0.5mm, %5
F4 288x192 ,NEX=3, DTI 414 5 % B i 1 7 A1
[, SR BV & A T 38 Y 1T 1 9 A (single—
shot spin echo echo—planar image,SS-SE-EPI)$;
AR, PR BE B 15 A~ [E 5 [, TR 6000ms,
TE 85ms, )Z/& 6mm, )Z [ Omm,FOV 240mmx
240mm , KA 0 128x128; 47 21 J2, Fx#E0m
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— JZ LRI 16 TR, 25 1 16 b=0 & 1y &
%, H4x 15 WE A b=500s/mm? i A [G] 86 FE 7 18] (1)
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1.3 &G Ak B R 48 A

S BE 7% E GE A A 2L i SUN B
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B — A~ 2 T 2l 245 ADC AT FA B/ (1
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2)o BAMRI T2WI S AR T2 2 7%, X IR 21 256 %
TE C2/3~CO/7 #5715 BUXH 1 35UH i 20 210 B IR
X (regions of interest, ROT) il & 4% [n] 5 14 434
(FA)E ALY R B (ADC) {8, B A7 Bedy ik
£ 5 ROT U8 A6 T X8, S Gt T K BT rh
LA KR, I IO Y (B 5 2 BT {E ; CSM
41 ROT L E T T2WI = A7 5 itk 3 )2 i ot A7 0
W, fEm s o XBEPLESE 54> ROL #E47I0 & | B
SERIE, X T A 2R B U S AT S AT
U HR B AR (FT) . ADC {8 X% FA i i1 Functool
A 5T R G5 R AL L BB X CSM &
H AT SIHE S R JOA 4 (modified Japanese
Orthopedic Association scale,mJOA ), B {3 = Ui
(- BHEAE R AR 1 mJOA PF43 .
14 SEibeoth

IV SPSS 18.0 Hk AT ge it 43 i, K A
Kolmogorov—Smirnov £ % >k 5 iF 3% £ 2 5 £ 1
IR, M ZH AR IR 1Y L BOCR HTBEFLREAS ¢« K 36

ADC B K FA R ¥ 8ebnifi 22 % X IR 508
BE AR 45 BEAY ADC (H A FA {H FL R BN &R
J7 28T, P LL R ) LSD—¢ K6 55 5 7 20 7 35
HHE ADC A FA {E 1 FLECR FHBEPLFEAS ¢ K5 55
AT G250 M, P<0.05 22 F A i it 2: 5
K FH Pearson ¥ 5 %7 CSM 4H i) mJOA #7435 54
BEM) ADC AE (FA H50 5147 AH 4387

2 ER

Xof HE 2 200 6 A 7] A (] 25 22 1 9 ADC {5 Fl
FA {003 1,508 %6 ADC {5 B C2/3~C6/7 15 B &
bt T FA R TS (ADC. F=3.546,
P=0.008;FA : F=13.82,P<0.001) ; C2/3 15 Bt &1 B
i) ADC fH#2 C5/6 Al C6/7 FW B¢ W WAK, 1M FA {H
B R (P<0.05); HoAh45 7 B2 Al ADC {E il
FA{EJC4tit 2% 22 5 (P>0.05) .

CSM 21 H8 35 95 22 710 Be AR b I C2/3 19 B,
XFHRAL C3/4~C6/7 BT B EME 25, KX IRl

B 1 XEAIEFA ab BUEHE MR T2WI < bR AL K W7 6277 UL 2535 Be Sk ) £ 5 5 R 4F , SUF B E2Z e ; ed ADC
PR FA PEAT DL EUE 25 9 B AR 5 R SR 60 00N e 0 22 20 4 AR 1T AT LSS0 BB 0Lt , &% 7K 7 JE I e e
Figure 1 A healthy volunteer a,

b sagittal and axial images showed normal signal intensity of the disc and no

compression of the cervical spinal cord ¢, d ADC and FA maps showed uniform distribution of color in the spinal cord

and round rim e Fiber tractography showed no stenosis of the cord(FA, fractional anisotrophy; ADC, apparent diffusion

coefficient)
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B2 BEH. 8%, FHEAMIMHER ab f

JE , ARUNE K SF 7T 4 s
P 25 2 2 JOSAR BT AT UL C4/5 e C5/6 15 Bof i I i A8
Figure 2 A 48-year—-old man with CSM a,

“F ¢.d ADC Fl FA ITL C3/4 .C4/5 K C5/6 19 BOH i

G BE MR T2WT 2 KA RS I3 |1 UL C3/4 .C4/5 Ko C5/6 75 BE 5 §6 W . %2

ARV /N, BT W BB R R e

b ngh magnification axial images and MI T2-weighted images showed

severe stenosis from C3 to C5, and high signal intensity T2-weighted images(T2HSI) were also observed ¢, d ADC and

FA maps showed decrease of sectional area of the spinal cord from C3/4 to C5/6,

and also patchy T2HSI e Obvious

spinal cord compression at the level of C4/5 and C5/6 was observed in fiber tractography(FT)

C3/4 2| C6/7 17 Bt A8 ADC Al FA {8 -3
fHAE X, WAL 315 88 ADC Fl FA {H W3 2,
CSM @ 1) FA {55 X B2 He 3 8 & PRk (P<
0.001),ADC fi 5 %} 40 b g 5 v (P<

F1 NRAFERESHEAEEDRURB R
REmREDH(FA)
Table 1 ADC and FA at different levels in normal

cervical spinal cord

(ADC)

EQUEINEN A5 10 53 14 3 A
ADC(x10°mm7s) FA
C2/3 1.21£0.14 0.68+0.07
C3/4 1.29+0.27 0.67+0.06
C4/5 1.32+0.34 0.65+0.09
C5/6 1.39+0.30v 0.59+0.077
co/7 1.40£0.26" 0.59+0.08"

(D5 C2/3 TR P<0.05
Note: Compared with C2/3, P<0.05

0.001),
i ot 1E 2SR K 58 IF S8 CSM 41 B S HE
mJOA P43 . FiGEH ADC {1 FA {4 R IEZS
M4, W Pearson 6 4 43 # % CSM & & /9
mJOA ﬂ%'ﬁ i 86 A9 ADC {H FA {3 17 41 ¢
PEHT, S5 EOR CSM B FH FUEHEM ADCH S
HiME mJOA ¥4 6 W 35 AH C M (r=-0.287,P=
0.220) , M FHEBEM FA {5 mJOA PF4-77F 3%

F2 CSMEEMERTEEDESE ADC E.FA EILE
Table 2 Comparison of ADC and FA values in the

cervical spinal cord between CSM patients and healthy

volunteers
CSM# X B 2 PfE
CSM patients Volunteers P value
ADC(x10mm?s) 2.03+0.51 1.35+0.25 <0.001
FA 0.42+0.07 0.62+0.05 <0.001
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P IEAH C (r=0.359,P=0.005) (K1 3) .

3 it
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[ 3§ -
N EEw
Eﬂli . - w
. -
[ ]
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(=10 mm%is}
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febn, AR T PR 4k SO K 29 1 B i LA
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AR DT F T A8 1 WF 55 2 7 3 %
— T A BIE N C2/3 1 BUKSEHBEM FA
(B %5 HoA Y BE s, ADC i F e 22 5 JR A
A RE 58 K B ) A G BREE 1
TR BT A5 1) S v B A B, B s
FA {HBAS, ASHF5E &3, (AR SHE 461 ADC
HH C2/3 3| Co/7 TTBLRE LIS I FA AR T
Rt 4 ,C2/3 v B A B 1 ADC {H ¢ C5/6 F1
CO6/7 15 Bt AR, 1M FA {H B 2 &, 5353 SCHk B
FELEFA —F( 7, Bosma JF2 £ T 9 i) {5 1k
NIEE: | W B S I B B 1 ST X 9 HCR A FA
B, RIS WEBEHN Y SR THBEER H
ANEBABEN FA(H 5 HAMMAEHEA2ZR ., H
H A& T 23 8600 DTI W58 8k 5 b, M G 5
Bez 4B BE DTI 2 802 15 2K iR 77 16—
EAIL,
3.3 CSM &M DTI S 80455

&4 MRI I T2 1§ & 15 5 JC ik 1 A0 i 22 4
MR WAE T2 R R I S S i, DTI
R A 50 AT LR 7 A 1Y 97 A8 I i 1L B 52 i

204
18+
% -
5

1] T - T 1

0.2 0¥ o4 0.5 0

Fractional anisatrophy
(=1}

3 CSM B H S ADC {EA FA {H5 mJOA P4 B AH 50 B[22 Kl ADC {H 5 mJOA 43 T8 B 35 A 56 1 (r=—0.287,
P=0.220); 47l FA {65 mJOA 2 B M 1EAHE (r=0.359 P=0.005)]

Figure 3 Scatter—plots showing the correlation between DTI parameters and mJOA scores in CSM subjects[There was no
linear correlation between ADC value and mJOA score in the HSI-CSM subjects (r=-0.287, P=0.220), while FA values

showed a linear correlation with mJOA score(r=0.359, P=0.005)]
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