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Application of preoperative DTT in brain tumor in the motor area

Xiao sheng' | Liu jin® , Yuan-xue gang'. 1 Departmen of Neurosurgery ,The Central Hospital of Ezhou , 2 Imaging department, The cen-
tral hospital of Ezhou

Abstract: Objective To investigate the guiding role of diffusion tensor tractography ( DTT) in surgery for brain tumor in the motor ar-
ea, and to further guide clinical surgery and rehabilitation of limb function after surgery. Methods A retrospective analysis was per-
formed in 32 patients with brain tumor in the motor area who were admitted to our hospital from September 2013 to June 2016. DTT was
performed in all patients before surgery to understand the relationship between tumor and peripheral nerve fibers and then the surgical
planning was made. The preoperative and postoperative recovery of limb function was evaluated early. All patients were followed up for
more than 6 months. Results  All the 32 patients were discharged, and the recovery of limb function after 3 months was consistent with
the evaluation results of early DTT. Conclusions By early understanding of the relationship between nerve fibers and tumor in the mo-
tor area, DTT can accurately evaluate the long-term recovery of limb function after surgery to effectively guide clinical rehabilitation.

Key words: Diffusion tensor imaging; Motor area; Brain tumor

i Bl X i R R AR B2 s D) Rk X A Y b
T, e SRR R IR 2 — , TR U BR ) Y
ALY E T R R a1 5 kA 0 R
ARIEWMAEGREESE 2 XEEWNMEM. W7 H& K
PR32 b 1T B3 b 988, 2 5 BB 3 IR A R R 5 AR T T

T, R I AR B 2R AR T I Y RO, R EEX R
#ﬁiﬁﬁ@ﬂﬂﬂdﬂaﬁﬁéﬁﬂiip{é‘ﬁ)’é@%ﬁﬂi%lﬂﬁ%ﬁﬁ
WRAZARSE, B AT JC — 4 0] EE (948 AR F 1T R F
fli o AWF 5% ik X2 Bl X W OR AR EOR A kAT

s EHEF:2017 -04 -01 ;& [E HEH:2017 - 08 -21

YEZ A (1986 — ) I3, W, 328 DS e s i I 4598 O TS o

DTT J§ A%, T fif R 5 M 2 27 48 R 19 OC &, T 48
SFFAREARGREZRT, & %@%H%% B 14 K
ARG R T EEN S K
1 BBRE5HE
1.1 HRIF

YEFE 2013 4E9 H ~2016 4 6 Hi2iA W 32
1 32 2y DX G i 93 58 2 5 H S SRR bR O o 0 R 1R o)
B A (XU R WL Sy -V g) 5 Hoep 53¢ 19 431,
13 ], AR 28 ~ 75 P 52 & (P B

BIRAEE R ENI(1971 - ), 55, B AT BRI, 322 R S35 K I R (I BINA 9T o



[ B b 225 2 22 40 B 2 i

2017 4 B 44 % 5

W) 5 AT R 0 0 ORI 2 Bk OI0 2k BK ied oR s
T ey KT . MR R R HAR R 6em , B/l
2em, P ZE M 21 B, AN 1T Bl BT AR
A HT 4 BE % BC A M) BE Ik #G L 4R A0 DTT A6 #x o
1.2 IgRERK

o ke X BN T 1, T 9% S i,
-1V 4% 18 fif, V2& 8 @i s Horb & JF F L T 4%
1), -1V 224 F, VRTH,EIHFERE 4 6.
1.3 MR 837k

(1) MR Ki#% >k 1% [E P4 ] F Siemen Trio #l
3.0T fLARAT MR 45 4ifi : Fir i 8 4 R 217 MR
. WRECK 48 i 1% ( Diffusion Tensor Imaging ; DTI) , Jf:
ARJGE 1 H#H kAT DT AG A

(2) DTL 9§ 2 % [ & B [A] ( return time
TR) : 3600ms , [7] J§ A 8] ( echo time, TE) : 102ms,
12 Z R =F ( Voxel size) : 1.8mm x 1. 8mm x 4mm , JZ
JH4.0mm, 2.1, 2mm, 6 %128 mm x 128 mm ,
FIT ] :215. 45, J5 Ak BACPF g MMWP B

(3) 1E Fr 4% i DTT (55 sk i g ) BIHg B A
J5 Ab HE MMWP B¢ 9 47 = 4 DTT KR & 8, Box
3 2o BN DX B CST, %% i g B /K fi 36 56 i
AT R A S AR AR .

1.4 WERIEHR

KR 6 WLy s E AR ORJE 1A
H ORJE 3 A A W T L% 8. AR g CST
() 56 B MG DU 4y 4 9.1 2%, CST 52 4%, 8 i
2 g, CST 52 %%, fH J& % 5 1 M K2 7K B 119 42 28 v i
ZIEHMER , 15 B33 G%, 4> CST iy, 8 fi;4 %,
CST K 4r 3 Zog i, 1 7 . XF CST 3-4 %4
() BB A R I IR 48 3 A7 BF & B EE B ) RE BRE
S, B AR R CST B3 15 10 15 18 35 3 0]
JC AR Ty fie K SR 1R R A A

1.5 HESW

K SPSS22. 0 45 it 2 43 M7 4 1 s H M CST 4y
9% 5 X b T S [R]E L A3 6 LA B AT
K, Ml a=0.05 HFKK.

2 $R
2.1 DTT @&

# 32 ) B8 3 4 B 45 DTL i b B, 23 0 2
FA 3D DTT K&, AR U2 IE 2E (14 S 7w 3 b U] 56
YK R R, & S ) CST B 35 52 %, HE A 8
3, i O CST ¥4 A [) 72 B 14 B (o 78 B B0 58
24 MR I D b AT LI A A U8 B 9 A g5 A % O
iR IR A A Pl o A T L AR i 15 L

B 1

CST3 & % &% , Kar DIT # &

- 479 -



Journal of International Neurology and Neurosurgery 2017 ,44(5)

B3 CST3 R EH,RE3ALEDITHE

2.2 REREER

i F R 2.6 49, B TR 4 B g ( WHO 1 - T 4% ) 6 )
(ARG H LAY ) o
2.3 BEZHMAMFEIEBR

LR e e iR R I VS S P A {207 N i S
DAL KT ek e XoF A Ji A4 UL 3 1 3 5% b 4 A9 T, CST it 17
PR B AN T], HG e 2656 0 B A s 8 ) ek A o A AR
AR, FEA AL AR B B A W 25 R R STt
FRXL (Y P<0.05)  Him W BRI gk &2 45
AR CST 1 g8 5 Bk T ae it 01 1k &2 W1 2 1 T 2
R2HMETIRIBAET4RONEL EK2),

- 480 -

&1 7F[FE CST 5 E0BE R MR _E AL

. AN TE B LAy 1 A BT 3 AEMA
CST 4528 #l4&k T n n
1 8 3.96 +£0.49 4.85+0.36 5.0+0.21
2 15 3.09 £0.84 3.62+0.97 4.73 +0.35
3 8 2.15+0.82 2.79 £0.81 3.45+£0.89
4 1 1 2 2
P <0.05 <0.05 <0.05
®2 TR CST 5 RH0 BE R R R TS LR
CST 44 % N2 B L7y 1 AJEMA 3 AJEMs
T T T
1 8 3.71 £0.33 4.53 +0.55 5.0+0.16
2 15 2.76 £0.92 3.65 +0.94 4.32+0.79
3 8 1.83 £0.45 2.51 £0.95 3.24 +0.93
4 1 1 1 2
P <0.05 <0.05 <0.05




[ B b 225 2 22 40 B 2 i

2017 4 B 44 % 5

R B
i 32 2 X A il 98 2 A 48 FR G R R i R L R
22— FE I IR U7 33 B b, R 5 AE O IE BB R A Ay
A ROAR G D RE M T HE T, 5 R BR B 1 58 5 U R b
LR AR E A R IIG KRB E N iR Z —. Xt
FARFC B AT e 5 H R, W] 7E R R AR
0% WEA 1A IR S R AT T AR L AR O R, R ik
G PR T, AR S R0 3R AT MR T 8 R R LA R G e
il 58 1 VR T R A2 A 0 S A E A BERRE T L (E
A5 AR B2 U 4

CST J& H iR XA 7R sl vl K9 F AT 38,
o 2 O PR B S B . R, 7R 02 B R 2 T g X
SE G B HT B HE AR SR Y 58 A M AE ) g X I R R
F MR T e K A2 0 AR R R B e E M1
DTT J§ % 3 A & 75 DTL {4 3 fily b & J& it o ) — Fil
B R B A, FLR O 8] B RE R AT 4 R
P71 o RERE B 4 1) 25t LIS 3T X 4F 4 i i 3
VAT 2 SR Bk R A BT L IR A 33X X o A
il K 38 06T 0 JBE A o BE R R B A8 B e B,
AHIE S X K B A B R JE 1 A LR AR G
3 H BRI B B LT K SR IE B0 E AT ]
Mro 32 Bl EARM . ARBF 1A LRRE3 A BT
DTT £ #x , i S0 Ak 52 1% 0 5 540 CST 43 91
DLEEMAF, W F CST 12 ZWBRERL3IANAF
XA A kAR BBk & fE 4-5 9, CST 3-4 4 1) fB
T BB A A 2-3 P . oS MR T Re K AR A L
5 OR BT DTT o 7% 19 CST #4573 % B A w5 J — 5%
o UL, 7RI R AR B, BAT DTT ifg, v 1
fift 13 32 2y DX 006 i 38 %b CST gty ELAA 5% i), 4> TG 4 4 1
VAl A A T R T e Pk SR L, T AR S R
B A AR G PR R R TR BT, X R R
Ja PEM AL T S R Pn, B0 H s R A A L 2
I, (ARG R HET S
5 % x
WHEE, BB A, IRAETE, . MRS TE A ) A
DA/ 28 T AR e B P [0 ] ol A 22 40 B 9 0 B
e . 2016, 15(5) ; 442-443.

(2]

(3]

(6]

(7]

(9]

[10]

[11]

[12]

[13]

. 481 -

M-FriE, EEkAE, kA, . EhA DT K& BOLD A {%
TEM DX M EEMAT R ALT]. HRE
BE. 2016,16(9) : 1257-1259.

Filippi M, Agosta F. Diffusion tensor imaging and functional
MRI[J]. Handb Clin Neurol. 2016,136: 1065-1087.
Jang SH, Kwon HG. Aggravation of excessive daytime sleepi-
ness concurrent with aggravation of an injured ascending reticu-
lar activating system in a patient with mild traumatic brain in-
jury: A case report[ J]. Medicine ( Baltimore). 2017 ,96
(4): e5958.

MO, g, BOK . TR B T A R R R FE I
DX L AR AR S B R R IE A LT .
s B b 22 A1 Bk 2013,18(10): 586-588.

Seghier ML, Lazeyras F, Zimine S, et al. Combination of e-

Zu

7R s -

vent -related fMRI and diffusion tensor imaging in an infant
with perinatal stroke [ J ] . 2004,21 (1)

463-472.

Neuroimage .

Kunimatsu A, Aoki S, Masutani Y, et al. Three - dimension-
al white matter tractography by diffusion tensor imaging in is-
chaemic stroke involving the corticospinal tract [ J ]. Neurora-
diology. 2003, 45(8): 532-535.

Stinear CM , Barber PA, Smale PR, et al. Functional poten-
tial in chronic stroke patients depends on corticospinal tract in-
tegrity [ J]. Brain. 2007 ,130(Pt 1) 170-180.

B, BE, £ L UEAUR BERE E BT B R
BEH B 5 S 6 A A 18 Bl B 58 45 2R Y A OC 1
(7], #dedRmif%. 2010, (1) 15-18.

Guo Z, Wang Y, Lei T, et al. DTI Image Registration un-
der Probabilistic Fiber Bundles Tractography Learning [ J].
Biomed Res Int. 2016,2016: 4674658.

Zhao C, Li Y, Cao W, et al. Diffusion tensor imaging de-
tects early brain microstructure changes before and after ven-
triculoperitoneal shunt in children with high intracranial pres-
sure hydrocephalus [ J ]. Medicine ( Baltimore ). 2016 ,95
(42): €5063.

YuJ, Du Y, Lu Y, et al. Application of DTI and ARFI
imaging in differential diagnosis of parotid tumours. Dentomax-
illofac Radiol [ J]. 2016 ,45(6): 20160100.

Hathout L, Patel V. Estimating subthreshold tumor on MRI
using a 3 D-DTI growth model for GBM ;: An adjunct to radia-
2016,36 (2):

tion therapy planning [ J ]. Oncol Rep.

696-704.





