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Magnetic Resonance Diffusion Tensor
Imaging in the Evaluation and the Function
of Nerve Root Lesions™

XIAO Sheng, GUO Tao. Department of Radiology, The First Affiliated Hospital of
Yangtze University (Jingzhou First People's Hospital), Jingzhou Hubei 434000

[Abstract] Objective Toanalyze the effect of magnetic resonance diffusion tensor imaging
(DTI) on the role of the pathological changes of nerve root happened on patients with
lumbar intervertebral disc protrusion. Methods We selected 65 cases of patients who
had been diagnosed with lumbar intervertebral disc protrusion (bulging lumbar or
outstanding), and 65 cases of healthy people selected in physical examination center
of our hospital. We carried on the DTI, T2WI, axial T2WTI and sagittal TIWI scan to
monitor the lumbosacral nerve roots in the apparent diffusion coefficient (ADC) valueand
anisotropic score value (FA). Results 15 cases had both sides of nerve root lesions,20 cases
had left nerve root lesions and 30 cases had right nerve root lesions in 65 cases of patients
with lumbar intervertebral disc protrusion. DTI images showed that nerve fiber bundle
area of patients with nerve root interrupt or gathering together was significantly reduced
and with significant difference(P<0.05). Conclusion In order to obtain an intuitive
imaging basis and quantitative numerical values, clinically lumbosacral nerve roots in DTI
can be used to get the diagnosis to patients with lumbar disc. The majority of patients with
lumbar disc will result in waist, leg pain and other clinical symptoms. ADC values can
be used to provide reference basis for the diagnosis of these symptoms and measure the
FA. The two values can indirectly reflect the movement of water molecules in the nerve
root.To quantitatively evaluate degree of nerve root of pathological changes, magnetic
resonance diffusion tensor imaging is a better choice. It can make functional images on
nerve root. The traditional. Mri sequen ce is a good innovation, which is expected to use
the advantages of morphology of nerve bundle and area of DTI to diagnose the nerve root
disease of patients with lumbar intervertebral disc protrusion.

[Key words] Lumbar Disc Herniation; Nerve Root; Diffusion Tensor Imaging

figiME (A 598 (lumbar disc herniation, LIDP) £&HE[a] 4% 58 H
ERHEE, FHERTESBHARREE, 8FEE VR, i
S LR YRS, UEE T EE AR E. X4, CTRL KM
YR1% Magnetic Resonance Imaging, MRI) iXE84E 48 i) 5 vE R BEAEH
A J2 TR 2 DA HE I AR 28 AR (16 A, TGV B OE YR O pR 48 AR 1) 45 4 1
Who WEHLIRIREK B R (diffusion tensor imaging, DTT) BEHERfM
752 TR AL AR 28 A1 24 R () 2O DA R 8 () AR GEAT IR L, HBR R
AL B KA TR EUE 3 DL = 4E 73 (Al 254 . FF H n] DL &2 W
¥ B &% (apparent diffusion coefficient, ADC){E AT 5445k
(fractional anisotropy, FA){E, FFXFeEfIdfreEatribst. L5
K, DTILLRAE AR 48 R G AR S Fe il iz BN, (HAE S
AP, Gn R 2 AR 7 T PR R I A X 2 o AR F % 65451 A
FEEAHE [ 45 5% HH B NI R DA SR - TR AT 20 i, IR R .

1 BHHERAFE

1.1 WEPRBR 201491 H 212 H AR & Im R 2 N B H
JIELAE: (B 25 5% HHORE (1) FR 65451, oA k3541, B304, FEi#25~65

+ 51



thECTFIMRIZ A 20164E3H 5144 330 BB770

%o WEFRHE: (1) B 1 HEAEA]
B EE R, #HERZH,
HAEMREE Erl AR A W, (2)
BE TR EE G YRR, A
PR BCE EA T B D BR B A
(3) A7 Fo A B 1 B A . HE
BrbrdE: (D ASIMEF L. (2)
AR R S, (3) A H
b PR AR B 0 3 BB AE, BR TR
MEIR AR . FF 7] B US4 6 5491 gk i &
J&E, UCEERRHE: W DL A%
SRR A TEAME s DL R
B T AR AR DA R A 5076

1.2 BFRTEE

1.2.1 MR&: B3 PRI
W, SAMEML. 33 F AR A 5
2 P8 DL Kt S RIMR R AR A . R
FH %l A7 3D-MED T CXFMRT ) 35 il i
HIE AT, B Ao
T E2~3cn. HISH: 2
B ¥EO0. 76mm, HiPFE128X 128,
TR45ms, FOV352mm, TE20ms, &
JE1. 6mm, HEIKESIR, RER
[7]6min58s .

1.2.2 DTIVA R JGAbEE: 5
=2 B A I R (3D-MEDIC)
Ao F Y —%, DTIRH
HhAL B e i A1 4 (SEEPT)
75, BARMZEHFOV358mm,
TE96ms, TR9906ms, %[5 130 X 130,
JZ A EEOmm, JZJE3. 2mm, IR
AWk, biE904, ¥ HT 241,
KAEFTE]9min32s. FHEAFE DL K
B{% 4 ¥r: 4 FFunctool 4. 03
ITIE b3, FEEMEDTII A LA
K451 3D-MEDICE 4L 31Siemens
TAE

1.3 MBRIR LG %40
1ZHSPSS13. 03K M Ab R A, 7
i bR tRe e, 2 Al ATt
R ZESN, R RS
+ AR (x £5) B, P<0.05
AN EB G E L.

2 &5 R

52 -

2.1 BIBREWERZERDTI
AERRE . FAMMELLRADCME 65
5] £ A T ME 1) 28 % HH I 1 AR 5 1Y)
FHZ RS2 DT T i A% (3 4% 4
SRR R %, ol [F R &A
L4-L5. L5-S1JEAMERIALRH) . 65
o] £ 2 v, U i 2 AR AR 14
B, A ek AR AR E 260, A
e 2 WA Ae 250 . FR R
A5 P 2 R PR R T A ) 5 O
B, A TR] LB 2 T 5 A B
FRME [R] 385 70 R ANTE 2 (S0 1 o
AR B 2 e o 9 A2 0 ) A
22 R AH B T e 0] 1 feh 22 AR 245
FUAS KL BS540 Lh s # i, 4/
PR A Y 2 R B B 2 (1-6) .
M HL [ — HME (8] 87K P [ f 2 AR
U FADCAEAIC T2 =, FAfEK
T2 B (F1) (P<0.05),

SEPLRI . MRT A L 518 PR AR
BAE—Er—3%M, HER7Emn
i 0 L S S A 10 008 000 e 28 AR 1) 955
UK IRt EIE L, bR E
I 51

DT 51 FL 5k —Flhiz i
IR BRI G E A, R BoR
KA F W B 1 e, B K
7 FAEAFE 7 | B BRI AS [F] R
fiE, I HSEH 7 A4 RORER, B
A& AT LT FH AR AR R WA R K 43
F AN [R) B 5 1) B0 A7 o SR
AR . DTG BRHIE /2 H & H
TAHEREATE—, ENTTIER
WHE AR BRIIEL. BHE
RAF — ARG RetE, WEH
PR T 1A AT I T3 BUE B
12 I 2 AR AT 4 SR EAT I T 1)
P T3 By BOEE . A0 5T

A1 BAEMN LS 7 R R R 2R 69 ADCAE FePAE 1L AR

40 7 ADCAE FAJ&
I AN AR 2 AR 1.780 % 0. 501 0.251+0.035
i B AR 22 AR 1. 486 % 0. 451 0.332£0.027
18 3.516 -14.773
P{& <0. 001 0. 001

2.2 BHOITWIFRILR &
BIEMEE R W EEMER LS
G 53 fif AN T A Eh A 1) B 58
Bt e, HFER SHms
R AL 8 % (E7-8) o

3 W i

FEAME ) 45 9% BB 3 (R AP 2 AR
WAL SR T R
SEH S A2 B DL SRR
s, FRME™E, BFQ
U 75 BURE B 02 B L SR YT, K
SIEHE WA . Al -
FFIMRT & — TiA% Se it i2 W 7 i,
B LLEHTL. T2ImBURA& 1 7
T3 A o 22 AR P L AT 5% 2 R )
BEBNER SRS, TR
AR SR RS . B i DA
Jo 52 R 55 R R s FHT2WI ik

FIH T8t AR A 5 3 R 1
AT TDTIER ™ . s Al
TR 7 M 2 B PR ), Qi kaE, B
fir, 7EDTIRMG EAF 4 dmh & KA
WA, ARBFFF, EEE SR
FHIEL, 4ERM M ZER K,
DRl 52 o B3 5 A7 A4 o 28 B (1) T A
WA, A RETE R K12 W 4
RIFBM S H b, BFBE
YR A M ECH #OR A
A, HSEIE R H AR AR 2 R
AN, ERE R T bR, IRE S
RAECW KR, B UARKEAE
W FERR o

FAE FH R E PSR A
ARSI A, FER KA TR
(2 A N R s O = ]
. AR AR RN, BH R
) b 22 4R PP A B2 35 10 v T A2
M IFAME (P=0. 001) » X/ H T H#E



CHINESE JOURNAL OF CT AND MRLMAR 2016, Vol.14, No.3 Total No.77

Vi) 285 X 4o 28 AL (1) A 2 ) S8R g
A8 4 28 AR H B A 28 N KO L
T kot i, BIRZIR™ . HE
S 1) 48 R SR ML 2k aE AT LA
A5 4 SO S A, AR ¢
oK B . DAL R ZE 0 AT LA 2 41
WK FHPRES KA, ¢
TG4 1M K Fis
g, W E TG T
77 I i iz h 8 0 (3 E R iR s
1), JK5FIE 3 B RSk FIER
UARE: i 3 - L AR AR
K, FAE P,

ADCAE A& Fh ik 7K 73 -1z 3l (1) 3
Pl FH T BE () B0, R TR INAERE S
T3 75 ) B 7K 4 10 B S A0 5 B
EE RS AT b M A A
S H BB I A I 4 2 AMRADCAE IR T
AN (P<<0. 001) « ADCAH f) e 38
W T AR Z 2 EE s
PR M DA B HY B 48 MR K i o bt
PAERN KT FHzahE, H
NS NG e - = Dl L gl
LY £ R 33 DA % 44 i e %) o5 41
FEWE R A2 AR, IR B[R R AR
M HRADCIE IS K . Debao Y42
L ME D) P A 1) 28 5 {8 RE N 1)
ADCAH W S A T A8 0, T oAl
JE IR 2R HIADCAE - Fh R AR IR

w ) - _
B1-6 M A IS HUE B AP SRR A i A5 R . /B, B, 408, L5-SURIEHZRE, LA-LoHEN#L A 59 & H BRI . B1-3 12 4MRT
K, B4 ZEMTEMLA 4 doRE: . B5 [M#E)ZmFAERE (L4-15) . K6 MEMALZM3D-MEDIC-DTT 4P (L4-L5) . BET-8 FEMEN] A5 i) &
Fo T TEMESOIRGIT2WT . P8 FEAME L A-L5HE [ 354l A7 T2WT o

IfiL P ADC I ARk e A B &, s 7K
s mER, AN, 2
SN, ADCHE .

TEREATDTT UG H A SE IR I
B, bEMIEE S EX 5 F I
EURTEA %, bETK, EIGE
5y %% 3 How i i i E I 6 5
MO, AR I U e PR R £ T
PLFEA%, BB SN2 B NS X
XA EHE G, hT
ESH RN N R ]
SERIE R, FTUAARHEITIEFH600s/
mm*{E A& b . T 7E G 2E
B, fERISE AR, L
6 I 10001F Ay e (b

N T IR AR 1 h RE AR 1L
{5900, AT LA FHDT TR AR 9zt i 7%
o R B 4T 24 R TR A HFRAE . i
T HE 1] 35 (0 1 HE Bl o il
RAZE, o #EE bW, #E
AN KD T EZE— 2
(O[S S

DT T HE 5 B fff 45 28 4R 11 40 1 11
AR, R BT ME (] 25 5% T 52
T A b 26 A i 0 WHE 1 1) B B 32 TR
AL, HEESE R 2P AR 1
AEAT . FMEMFEAC, ADCIE B =
PR PRI, K R DL K B B
.

DTI, REFEIRTRAELTK &= RAL,
BHEMM G EE R EE
CAOE & I NV WSECERY RS R i
WA . 7T LN Tk
IERUIINE Ry YA e ol OE
BUR A DL A A AR 1 T g, e Xt
TIAT2 AL G AR B Bk 78, AT
AN 12 W R A ] 480 5% H 0 R85 &%
ol 98 1 77 2B DR IR DA K S SR VR T
RAHEEE RIS H K.

SE XM

[1] Rk, x)iEF. & A6 7 RN
HARBAFMERFREL004] [T].
b E AR TARAFR, 2014, (21): 26—
26.

(2] 3K W AE S AR B & F AR08
TR AR BS540 [1]. FE
ZA5 2012, 32(7): 1529-1530.

Bl ZFR.EMHENEREEEL O
EE R MR R K M RIS AR
TR Il FBEF L5 X4
FF, 2014, (6): 472-474.

4] frdkdlr, 28, AL iEs. J2MA &
REBHERMARHE(T].
P EHKFFIR, 2012,28(4): 397~
400.

(5] RA B, #kmb, & R4, &4
BRAGHF X FRMERN AL
BEHLI84)[T]. v B 4554
&,2014, (13):3779-3780.

(6] 45, =K, N2 RE. + %

- 53



PECTFOMRIZE

20164E3 1 144 3 KBTI

N

FhmEERNERE LS B RG
WA FE (T, + B & # 3
&,2014, (20): 5881-5882.
(7] A E, #ms, %%
}%a\/ f%#‘ﬂ‘ﬁ‘#ﬁlﬂﬁi
XT84 [1]. ¢ B £ %3
,“,2014 (13): 3779 3780.
8] =&, ¥4, RXF. FMHE R
*ﬁ*iﬁ#ﬁ#&%ﬂ%m B & KRG C5Ad
GARRF R [T]. F 4B A 4
,“,2012 32(5): 415-419.
[9] =&, L#H 1%, R LF. ML &
%Miia#ﬁif)i%ﬂ%rm B & K& C54p
ZARRBWER[I]. PEFTHE
,“,2012 32(5): 415- 419
[10] 25k, Tk, S EEF. RATIEAM
AP ARG MR E TR CTEARAEI
PARABRBEAFESEL]. ¥ E A4
HaiZed, 2013,23(1): 42-46.
[11] B4 de, 2 faik, KB4 5. MRE
%@kK\M$#hM%@pm
ARG & = R R AR AR K

c

«\Jl
e

= A
2
Je

*l bl «‘\1

1 5 AR Sh A AL R A A B R R
R [T]. s A
&, 2014, 48(7): 572 576
[(12]®me, /&, hREE. 2R
%%&E@ﬁ%%ﬁ%@ﬁm
ZEBEFHERII]. REE
25,2014, (12):1216-1218,1219.

[13]Kang K, Shen M, Zhao W,
et al. Retrolisthesis and
lumbar disc herniation:

a postoperative assessment
of patient function. [J]. The
spine journal: official journal
of the North American Spine
Society, 2013, 13(4):367-372.
[14]Peltier E, Blondel B, Dufour
H, et al. Minimally
transmuscular approach for the
treatment of lumbar herniated

invasive

disc: far lateral lumbar disc

herniation: a clinical study

Applications for cervical and

thoracic disc herniation
[J1. Journal of Neurosurgical

Sciences, 2013, 57(2):123-127.
[15]1ST K. Minimally invasive
surgery for lumbar disc

herniation: a systematic
review and meta-analysis[J].
European Spine Journal, 2014,
23(5):1021-1043.

[16]Floeth F, Herdmann J. Chronic
dura erosion and intradural
lumbar disc herniation: CT and
MR imaging and intraoperative
photographs of a transdural
sequestrectomy. [J]. European
Spine Journal, 2012, 21(4
Supplement): 453-457

(KLt 2 R-F)

[icAs 8 #4791 2016-02-10

(E4% 40 W)

Ik, B 0F, HFF. ZHEX
CTHF T A& MM Trt-PAH
PRz TR (T]. R EF R
A,2009,9(4): 414-417.

AR - iTlWﬁg? 2. 1 i
&%%&ﬁm g&/ﬁmv
KAARII].AREEHKRFF

Rk, 2012, 46 (2):150-152, 156.
TEER, 46, NELF. ZAEXMRI
A MBIt -PARIRIE A

54 -

B P REER LT
24,2008, 36 (4): 243-245,

I ME, RAE, T NS, SRR ES
ﬁmm%ﬂ%@%@&é E=37 9
BT A AU, L E
22014, (18):1527-1530.

[10] %48, & F A RIEEF. AR K3
ﬂkﬁ%%“ﬁMRMﬁ%é’aﬂé&iﬂﬁﬁfb
Hikst R ENFEa ]l FEEF
i3 *)Lﬁkd?i—rm,ZOIZ 18(6) 490~
493,

[11] %) 8, 3] = 3%

REE

,RAF.MRISCT

HHhREELEELF S KBRS
B ey g [J]. F B CTAMRI %
&, 2015,13(10): 12-14.

[12] E&#4h. CTHMRIAT In AR 5064 4
Br AL A7 [T]. F B CTAMRI %
&, 2015,13(10): 7-8.

Rt ) &-F)

[icAs 8 #9] 2016-02-02





