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HE. (B F MR ¥ Bk M2 (magnetic resonance imaging with diffusion tensor imaging, MRI-DTI) 7E# 5 B 1T
PEBAEMNY (adult degenerative scoliosis, ADS) B TUETT BRI FHME . [F53k] BEHL 2017 4F 6 H—2019 4 9 A ABEiR AR
PEE RN R 36 BIAN ARFSE, ¥4TH ML MRI K MRI-DTI A4, HoAcA e R 2 AR K IR M 2R FA [ERI2E 5, R
ODI, JOA. VAS 34y BB RATM IR RS T . (SR ] ADS BF AR 2R 5 AR SR FA (HFEEREZES (P<
0.05), MRI-DTI # AR5 137 5 B 5 REIR Sbf 26 BELA G2 (v SEAAHAF o BERSRIERS , &Y ODL. VAS-BP. VAS-LP 15 i %
fiX (P<0.05), Tii JOA PP WEHI N (P<0.05). AJSAFEEIF JOA. ODI. VAS-BP. VAS-LP W4r2 RIS FE L (P>
0.05)., AWM ETTM, ARJF Cobb ffi. LL f. SS A, PT ff . A B 5 B FARE R FL I ARABOR FTHA .2 (P<0.05). [4it]
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Significance of MRI diffusion tensor imaging to determine responsible segments in degenerative scoliosis / WANG (Qian, GAO
Peng, CHEN Jian, TANG Peng—yu, FAN Jin, YIN Guo—yong. Department of Orthopedics, The First Affiliated Hospital, Nanjing Medical Uni-
versity, Nanjing 210029, China

Abstract: [Objective] To investigate the significance of magnetic resonance imaging with diffusion tensor imaging (MRI-DTI) for

identifying the responsible segments of adult degenerative scoliosis (ADS) . [Methods] A total of 36 patients who were undergoing surgical
treatment for ADS in our hospital from June 2017 to September 2019 were enrolled in this study. All patients received conventional preoper-
ative MRI and MRI-DTI examinations, and the differences of fractional anisotropy (FA) values between symptomatic and asymptomatic
nerve roots were compared. In addition, ODI, JOA, VAS scores and imaging parameters were used to evaluate the clinical efficacy. [Re-
sults| There were significant differences in FA values between symptomatic nerve roots and asymptomatic nerve roots in ADS patients (P<
0.05) . The MRI-DTTI nerve root location was basically consistent with symptoms or nerve block location. The ODI, VAS-BP and VAS-LP
scores significantly decreased (P<0.05) , while JOA scores significantly increased over time (P<0.05) . However, there were no significant
changes in JOA, ODI, VAS-BP and VAS-LP scores among different postoperative time points (P>0.05) . In terms of image measurement,
the Cobb angle, lumbar lordosis (LL) , sacral slope (SS) , pelvic title (PT) , intervertebral space height and intervertebral foramina area sig-
nificantly improved after operation compared with those preoperatively (P<0.05) . [Conclusion] MRI-DTI might be used as the basis to de-
termine the nerve root segment related to symptoms, and is highly consistent with clinical symptoms. According to MRI-DTI results, respon-
sible segments were located and precise nerve root decompression was performed, with good clinical efficacy.

Key words: degenerative scoliosis, responsible segment, localization, magnetic resonance imaging with diffusion tensor imaging (MRI-

DTI) , surgical treatment
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MRI $" #7K f# if% (magnetic resonance imaging
with diffusion tensor imaging, MRI-DTI) 7 LA & 4
SR M B AU, TRl E BRI AL A 22T
ABARAS 0 MRI-DTI J5 32 20238 ao 4% 101 5 M 53 4
(fractional anisotropy, FA) F1FWH H R %L (appar-
ent diffusion coefficient, ADC) g & & J v J&] [l #f 22
R SRR, A A IR AR T S A A 28 AR A2 rh B A1
ARMSHE . MAPTEERY, FA AR T ADC
1B T RE E B 1Y VRAG Pl AR A2 TR B D fg T
I, MRI=DTI AR S B TR IR 2 AR E 7 AH L
FLMR BURSE BA BURPE R e L A, B
WFFEE S 1 AR 1R A8 P 0 A6 I PRAE IR 5 MRI-
DTI 2 8 2 [ A7 75 % VIR A OCHE ™ B REFEA G
MRI-DTI A48 HB A2 B xT 0755 B A 1R 742 F) 9 ) T
GE O, TR R AR R A b ) 220 BB AR I
A A OCHE o AT HEHEZ 1 BORAS W E, K
HEE N AT B, SRATREd /N T RS, A B Tk
FIPRC S L, ABFFEAH MRI-DTI X ADS
HHEAT AR 2 W, IR MRI-DTI 7£ ADS %<
o HH DA Y BOE LAY I R S o

1 #RETE

1.1 PN SHEERPRE

PAIARRE: (1) TS EREI , TEA M AR AR
MRy (2) ARG BIR AR AR EE AN,
Cobb ff1>20°; (3) IEMARSHRITIORL, WEFARR
J7; (4) BERSER H ARGV

HeBRArdE: (1) BEAEEYr. mEMNEER. &
PG5 PR B T AR B A Y (2) REAAAE
S TR (3) FAAEA ARGy . I . Ma RS
PR (4) A EIERBRE AT Z FAE .
12 — Bk

2017 4F 6 H—2019 4£ 9 A, 3t 36 FliRA A HE
M R H TS EIRbRE, WAARBESE, Ho, B 16
B, 220 ] ; 4E# 50~72 %, FH (56.69+9.61)
% o RETHATIGIRPEAS B H X . CT. MRI fa
A (K la~1d) o ABFSE AT EE PR HE 22 0L 254t
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1.3 FRERENL

SRR B AR BEAT STAE MR E L 0 X
TAHEAERAAAE TCIE R & R AR AR A 1], T
AR B AA KB TTAT MM . 5 Liang 55 ™ W7
EAE], SRIBGEIL T ZHER] LSS 198 2R A 1 ml
M (18 1e), ABERDIRFEARG M, WIHIE T
M2 IS, WM RalRe. HIE
MM TCZ R Bl ZAR T P AR A Bt i AR DR AE
SRR AT o
L4 REGRAZ T

38 MRI & MRI-DTI ¥k ] GE Discovery 3.0T
MR AXHEATHIH . {#H GE Advantage 4.6 TAEU 47
FA(E R E A 29 ok 2P e R g (DTT).
SE L B S SR FA {H. E FA {ERH AR P2
MR = AN BOGER XC (ROD), J3 3 TR 2841
BYSCTTR IXC HMEM] AL X AIHMER FLAMX . IFA4E DTT
SERBE AR 2R R H, bl R A
P AE (B0 ROLALEF DTT #hE AR E 44
200 W B RE AR T . PR R R AR XIS
BRI KB ARG o XA B 45 SR BEA T N B
A 5] ) — B AR
L5 FARIE

RIS, B BUNEM . BUEPYI O, E
FTEFEAEN TR . BT EAE 21 R/ Ve 7 AR R
BT, BEHCRE R BEBAE , IR . AR
O, B REECE BT B, UTBRAUUAECR 1] B A 5 R
b R, OFOIBR R O SE MMNETT, R
N, BIBWER, B—-BRIERE. R MRI-
DTI 45 R T 5L BOTRI8UE . VIBRIG A SE 2K
W MR . IR, AR M AR
PR o P8R BATHER R ARG, A 2R
POMERIGLGS &, 15, BTRIRE . BT 6T
B, R, ESIRE, ZRESTIH.
1.6 VMRS

0 SR AP 28 AR SE A BELA 4G A 45 SR A MRI-DTI
UK AL R . IR BT AT . SRR L sEAs
fAPF 53 (visual analogue score—back pain, VAS-BP) |
TR MBI PESY (visual analogue score—leg pain,
VAS-LP) . HAEGFHHZ: (Japanese Orthopedic Asso-
ciation, JOA) JEMEPFE 73 F Oswestry U B P A5 3 53
(Oswestry Disability Index, ODI) P IE RECE

TR IEMAL X ZR Ky, I 4 FEAfE Cobb
. TEHERT ™S (lumbar lordosis, LL) . &8 &0
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(sacral slope, SS) il B 7% 0 & 5 (pelvic title,
PT) 0 i AR H AT iAo BOE I B s B (dise
height, DH) ., 17 CT A I HEAE THIFH
L7 Geitrik

K SPSS 25.0 BAFLATEL I 0. THETORA

X+s 2RIk, FORMEAIES R, diE) iR
SEREAS ¢ R, 2H A AN [ R T ) PR A R
T 20T, PP LR T LSD v . WOk 2R IES S
ny, RABMEL ., P<0.05 J2E 54 %t E
o

Bl 1 B, &, 68%, YR NS 3 45, E A, SWRRITHEAAMN, ATEAEMIMETEAR  1a, 1h: ARA{HEE
le, 1d: JEZE T2 MIAUR A 4R 5 Lo, Las MEE] K F
lg, Lh: RJGIEMEEMIN, X 4B @M iE, SR mmFAa et

HETEAAE X 28 1
DTT S RZ:fll Lo, Ls PZAR FA {HIAAR

2 # R

2.1 RHTHZAE RIS

FEGRAIY 36 v, AREAE IR B AARAE REARS B
I8 TAT 2R B 13 451, S BE I A b 2R 2
B, T BT A 2R B 1 i 23 9], by By
SR 13 6], RCT BRiEtR 21 6], = Brietk 2 ), B
MURER 23 6], SURSEIR 13 6], A 8 g1y B ok
R IE 67 9], Hod L6 ], La19 41, Ls29 £

S, 13 i,
2.2 MRI-DTI ¥ # 4%
Z WA GE U B2 B IR AR FA (H A0

F2 1, A5 ROT X FA {ELRFAR B9 1o 2 AR A DA AR A
ZMR o AT BOR AR A SR 5 AR R IR fe 2 AR A
FA EBEATRI I o Lo~S AR A 2 AR 5 AR R IR i 22 AR
FA EIEAT AL, SERPIZM FA (HBARRER I AR
BERE (P<0.05) (£ 1), MAEX 36 FlE# T,
DT1 YR RLAEIRBIZ2AR 62 AR, VG JERE R A
2 220 MR, JPRE AN RS LRI R 2 ARE (145 5R

g

le: ARHTHMZARE M BHA FRIEA BN 1

VEHLHE, HERIR A 97.90% . BT A Bk F1 i 45 547
MY BOK R ER R (DTT), Hrph SR 24k
FH I BOERR B . AR . WTAEIAA 34 B, N
BB 94.44% ., HEERL S FA (B A R e S AR 45
RIA—Z,

F1 EREGIFERWEZIR FA BKE (rs5) SR

§i2Ed SR ARAEIRZH P{E
Ls 0.16+0.03 0.23+0.03 0.004
Ly 0.15+0.02 0.23+0.03 0.002
Ls 0.15+0.03 0.2420.02 <0.001
S 0.13+0.02 0.20+0.03 0.002
PAH 0.083 0.019

2.3 FEIFARBIEEH

ARG BB B e, ek 2
HRARIEE , VIBRAE ] £ BaE A TR s . e 1)
FARBIE K (152.59+25.21) min, A &y
(698.56+156.32) ml, “F¥J1F B K% (8.45+4.59)
do HIIERAE 2 6], KR 5.56%, Hrh1FdIa
By, ZnsRbiA R LAdy, G . 1 e
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BRI . AR, SRS TR 1 SRR
MEREEE.
24 REVTEER GRBESRT)

J A B E T 13~26 A~ H, P34 (16.34+3.45)

A IR TE 4550 W% 2, FERE#ER, ODI,
VAS-BP. VAS-LP -4 B AL (P<0.05), i JOA
P4 &N (P<0.05) .

R2 WKTEDER (5, x+5) GHEK

Bzt A P NEREE| AR 6 1H R P1H
OoDI ¥#43 37.25+18.54 12.45+5.64 10.75+3.36 9.86+2.35 0.002
JOA W45 15.21+2.38 23.84+1.35 25.34+2.25 25.52+1.84 <0.001
VAS-BP 43 5.43+1.43 2.18+1.68 1.98+0.85 1.87+0.96 0.004
VAS-LP iF-53 6.23+1.05 2.13+1.06 1.96+0.76 1.94+0.65 0.003

2.5 ARV

BE RGN 3, SRR, K56
A~ H B4 Cobb 1. PT ¥ E Wk (P<0.05), 1M
LL. SS ¥ ERI (P<0.05); T ARAE T B ryMER]
Bl R (P<0.05) , sl A 7 BE A MEAS 1T R
FHK (P<0.05).

ARJG 1 EEA, MIEIERCR T, W E 7
fio ARG 34 ABAMER BRSSO BN, AR
G, NEEARIAS D WiET . W (A 1,
1h)o BRI, B &I BT a G .

®3 BERMEAREHGEMNEER (rx) BUE

£zt AR R 6 ~H P{E
Cobb (°) 25.64+5.38 7.34+2.39 0.002
LL (°) -36.21+11.85 -43.54+9.85 0.007
SS (°) 26.48+7.98 33.768.14 0.005
PT (°) 21.26+6.29 14.95+7.16 0.002
DH (°) 9.26+1.58 11.944+2.19 0.003

HEETHA (mm?) 154.34+19.43 338.25+45.39 <0.001

3 3t i

IREVEA AL O™ 2 B BRI . TR
S MEMESS AR B 1R 78 5 LS A A o™ ] — 0 A IR AR S
FEATEMR . FTEAEAREER T BT TR
RN 2 WibR e, X R bR ™ Cobb £
>10° ", PR AR S R A T R AR, JE
WHIRPIR P ATIX PRk A M S R E
B HRLE IR R AR, AR 5 R
WEHMES s I 22 By, T ELR 3 (1) e 2 AT
AL, E N, 28 TR BER R R I
ME Do T MR ASAS R 328 IO 5] 45 7K F- 5
F1, 0T A AR R = 4R, 3l MRI
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VEEA AN RESE XD o A8 I RAFF 55 76 & U
MRI K25, 380 e R A7 3 270 AT LR i ofie i) 4
TUEMIZAR o e B i i v, RSHERY
PEBETT BB, BB NITFAR T, AT
ARBR M, Liang 5 1 30 55 F) B AR P A Ok 1
B TAT B, XA 7 B s, 3RAS T
BHFARITRL

FEAEWFFE ], MRI-DTI A Ar v, S dR A 240
DAY FA A TCRE AR AR BH S ARG, T DA A B
B R A AR Al 20 > T DTT 0] LUK pih 28 5 gt
B HEER, ATUAB R sz R, I LR
G BIREISEH A FA (EAMICHE 20 2 FEFTHER]
fLEE N BERZ R ER A, RATAR 54T MRI-DTI £
fr, R FAESIGIRIF AR AA G " A
5, MRI-DTI 25 55 R Fi AR 5 R A AR AE 3 b
ZARE A AR TTAT AR E (L IS RIEARY) & . [
AP AR S DTT S gh 2, B b 2 Bl sl i 112 W
HTATPIEAR, HEER S Z aimiFh s h i 25 SR b
FEARW) A . P, MRI-DTI K2 ] DL 54T pp 28
R, F8FFRITERERE.

A T AR T T 3 S LA R A R
FEIEHE P9, sl o sl Rl B R8s T AR A
S S IRV ERPE B A THREAR 20 PMBERESE 24 AN ] () A
J7 2RI ADS BIBFSE TR B, AR O S R B R RN
FRFAT X, WRERE R FARRR . F8H
S R F R M A (] Bl B ARIGYT ADS, ARJS 1B
DIEE R A R . FEARDES T, RO R, 3
PEFE TR ATBEEE, 454 MRI-DTI SeAE &M & ir
VERRIE AT B, X UIRRMER BT B THERT AL S . RS
HRERHHTAR G R RIRIT HE B, RFIT
fEM AR T R, BFIERCRIEE . ik, Wi
MRI-DTI #5 45 il DORS HEH 8 TEAE P28, MR I 45
AT THEMBREE, A5 ERE R .
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454 MRI-DTI

Ky, AT LASEAORS v BRI AR R 2o AR, AT SRS

F18y 1 BRI sy Be S v

BT B, el T
P AR]85 T ARG A ) Al B

LW FEB . {H MRI-DTI ¥s & WA SRR, Heand e
RIGA W EEFLEREN T, MRI-DTI # FA {Bil5E
ZH, KRR G HAGEST MRI-DTI A6 A JE 1T # 22

TiRE

AR LE,  J2ESE R A AR W . BT H i
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