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Evaluation of the effect of cerebral hemorrhage in basal ganglia on the severity of corticospinal tract injury by MR diffusion
tensor imaging

ZHAO Yi, XI Gang—ming. Department of Neurology, Ceniral Hospital of Xuhui District, Shanghai 200123, China

[Abstract] Objective To investigate the evaluation of the effect of cerebral hemorrhage in basal ganglia on the severity of
corticospinal tract (CST) injury by MR diffusion tensor imaging (DTI). Methods Of 90 patients with cerebral hemorrhage in basal ganglia
treated in the Central Hospital of Xuhui District from February, 2015 to February, 2016, 42 (control group) were conservatively treated
and 48 (observed group) were treated with neuronavigator—assisted of evacuation hematomas, of whom, 26 had intact CST (group A) and
2 incomplete CST (group B) according to intraoperative observation. The diffusion tensor tractography (DTT), fractional anisotropy (FA)
and paralysis grading (PG) of bilateral CST were compared between both in the sides. Results The FA values of the healthy side cerebral
peduncle and internal capsule area were significantly higher than those of the affected side ones 48 hours and 14 days after the cerebral
hemorrhage in all the groups (P<0.05). FA values of the cerebral peduncle and internal capsule area on the affected side the observed
group were higher than those in the control group. The FA value of the internal capsule area on the affected side was significantly higher
in group A than that in group B (P<0.05). PG scores were significantly higher in the observed group than those in the control group 48
hours and 14 days after the hemorrhage. The PG scores were significantly higher in group A than those in group B (P<0.05). The recovery
of injured CST was significantly better in the observed group than that in the control group (P<0.05). Conclusion DTI can be used to
accurately evaluate the degree and extent of CST injury in patients with cerebral hemorrhage. The curative effect of neuronavigator—
assisted evaluation hematoma on the injured CST is better than that in conventional conservative treatment in the patients with moderate
to small amount of cerebral hemorrhage in basal ganglia.

[Key words] Cerebral hemorrhage; Basal ganglia; Diffusion tensor imaging; Severity of corticospinal tract injury

W B SR LA e . R B BT
i KA TR A T A LRI

k1 14 (diffusion tensor imaging , DTI) X Hp A i 28
F 58 TR DX 590 LA B 1 o 2124 1) 7 A 7 AR
ARG AACR, | I A s I 1 ST 4 2854 , I %
(GG S ERAE N NS b e N

doi:10.13798/j.issn.1009—153X.2019.05.009

PR 07 : 200123, FIFTTERICIX b BEBEZe ARG 2k R
)
TR S M, E—mail : 1826669578@qq.com

AR T LAY A BT A 52 TR R IR SR , s
FURET ARSI I SC 3, N FARTTSE AR BV
PRI, A SCHERT DTLAE 3 i P S X



oGRS MR 4R 2019475 A %524 855 58 Chin J Clin Neurosurg, May 2019, Vol. 24, No. 5

-287-

ML A2 5B 8 - (corticospinal tract, CST) 451 43 #2
JEPFAG RN E

1 BAREFE

1.1 AR £ GIARRUE : CTHHIZ R 1 X I
HH I 15~40 ml; 1 IR s ABEA BN UL
TR N SR R RR T 5 OB A A TR A
HEBRARE T B D6 EE T RE S5 5 367 10 R 7
I i P ARG 0 5 S0 . kR IS R A 5 S A
G 4 11

PEFE 2015 4F 2 A ~2016 4F 2 A WA 1) & 1 H 1k
LI X 1M1 90 8], ARAEIR YT I vk oy F AR (48
], SRR 2 SRR BT S BRARIRIT) A4l
(4241, R HORSFBIT ) s TR A% CSTHM 1 i 53
FFAR AL (CSTH /2% 1~2 94,26 451)) FIFAR B4
(CST #3539 3~4 9%, 22 () A4 . FAR415H
26151, 2 22 5] ; AFA 43~74 % V34 (56.56+3.54) % ;
I 17~38 ml, 3 (25.3243.43) ml, fR5F4H %
23, 2 1945 ; 4R 45~76 %, K14 (56.87+3.51) % 5
Il 16~37 ml, 45 (25.43+3.37) ml, P4HE A
FEARGERTCGE 2222 5 (P>0.05) .
1.2 W47 & AN K 48 h LU 14 d 43 51k
AT CT 45 . DTIRE A . DTLAG A « (U A5 % £ GE
Signa HDxt 3.0 T MR AR AL, >R F S i - T
5138 B AZE 3, A A0S S RN 8 (L L TS B
4 EN LS AC-PC & ARFFF1T. TR 8 000 ms,
FOV 5 256 mm%256 mm, TE & minimum, JZ [B]fF 0
mm, 224 5 mm, R 130x128, R ECH
2%, b=1 000 s/mm?®, ¥ HLEEE 7 0]y 15, 49485 24K
930 2, TR R 136 5. SR H DTI ARdEfL i3
5 58 AMRUCGHEAT =P T8 A A HE S LA T,
Flair 4 FUHAL DT . K25 IR iR Eai 4% 2
AW4.6 TAER15 5] CST R HHK 8 21 4k A A% (diffu-
sion tensor tractography, DTT) 4% 1] 5 4 {H (fraction-
al anisotropy, FA ),

JITA I3 N 2296 48 h LA B 14 d R FH 9 [ 7 1A=
P A~ R 2 (National Institutes of Health stroke scale,
NIHSS) ¥F 43 VF Aili #f 28 D) g , JF 3F 17 E %2 53 9
(paresis grading, PG)"™, 452 2l /B {A& NIHSS PF-7)
AEIN, 53 W 2R PG, PG IR 3R 75 45 16 1) RE 438 47
fiK, Ph 2D RE AR
1.3 it F 947 R SPSS 21.0 AT 5007 5 14K
TR RS 5 SO R ARG 5 T PRk DL o
sHEIR , H K5 ; P<0.05 Ffon = A Gt 2 L.

2 5% &7

2.1 KMk, A E X FAEE K548 h, TARHAM
PRST AL ARG D . P9 X FA (34 TGt 3 22 5+ (P>
0.05) ; A& 14 d, LR AR RED PN X FA (B2 i
FACTEM (P<0.05) , [H T AR ZH H AN K i A | 1 21X
FA 535 5 TAAST4 (P<0.05) . W1,

22 FRAABAZAEMA F X FAMALE KiN48
h, P ZH S Py 2 X FA {ETC 8. 3% 22 5% (P>0.05) 5 &
g 14 d, PGB Py 4 X FA (E B T A
48 h(P<0.05), M H., FRAWH B EEHTFRBI
ZH(P<0.05), WFE2,

2.3 PG i B 48 h, FARY MR L PG L4 it
422 5(P>0.05), FARA B AWM LG TR
(P>0.05). %% 14 d, FARA AR PG 34 18 X
T & 48 h(P<0.05) , {H & F R4 W] W& TIR~F 4
(P<0.05), FARBIA B ZE S TFAALL(P<
0.05). W3,

2.4 CSTHRILE K48 h, RS2 CSTHI /39K 1
o, 24 124,390 1061, 4 2% 11 4] ; FAR4L CST
PG HAN G106, 29 16 51,39 11 41,4 11 4,
K14 d, PRSP CST R 4390 1 9 13 41,2 9% 16
B, 39 1141, 4 9% 2 5] ; AR CSTHih 532 1 9% 22
%,29¢ 205,39 6 5 . %55 48 h, FARUFNIRSF 2
CST 3R TG 2422 5 (P>0.05) ; &9 14 d, FARA
FIPRSF 4 CST 4323 1 20 T %0 48 h(P<0.05) ,

F1 SMEEERTXHMKEALRF48 h 14 d KA WEX FA ELLE

A PNzl NEEX
ZH 53] Fisf 1]
{eefm) A Fraisin Jgil

. K548 h  0.60£0.02°  0.39+0.03 0.59+0.03°  0.32+0.03
FARA . , . s
Ki14d  0.60+0.02 0.46+0.03 0.59+0.03 0.50+0.03
. K48 h  0.60£0.02°  0.39+0.03 0.59+0.03°  0.32+0.03

frsF . . .
KH14d  0.60£0.03 0.40+0.03 0.59+0.03 0.40+0.03

5RO RAE LA, * P<0.05; SAESFAAN R E L, # P<0.05; FA. 45 1) S PE(E



—288—

rp I R p 2 AR 2019 4E 5 H 45 24 %5 53] Chin J Clin Neurosurg, May 2019, Vol. 24, No. 5

i B AL WAL T R7 41 (P<0.05)

K2 EMESERTEHMOFARBTHALS 48 h,
14 dEMANERX FA HLLE

2H (i) K48 h KR 14 d
FARALH 26 0.32+0.03 0.52+0.03"
FARBA 22 0.31+0.03 0.49+0.02"

2 5 00 48 hAH{H L , * P<0.05; 5 TR B Z4HAH N E
Le#E , # P<0.05; FA. &[] S PAE

R3 ahEEEETXHIMEALF48 h 14 d PG L3R

45 B (1)) K48 h K14d
FARA 48 6.86+0.76  3.52+0.55™
FARAH 26 6.70+0.73  3.3120.45™"
FARBH 22 6.98+0.78  3.66+0.60*
PRSP 42 7.22+0.83 5.02+0.62°

0 5 &0 48 hHH IV A L, * P<0.05; 5 4557 4148 W {1 L
B, # P<0.05; 5F R BAMMAE L E, A P<0.05; PG.
NIHSS PEAHE1 THEsRE 73

3 1 g

FA AR B IR R 0445 ) S PE R HOK
SR VRHEGK R LA, WA S FEE 0~1, 0 KR 58
S mEE, | TR w2 mR Y, FA(E S, W
T 1) S0 VR AT, AT S A 28 2 e e R M S
SIfE, E B FR A YRR A TR, DTT
WU 38 B ARAT I 27 4 UR ER LS, nTAE 2 428 () X
P28 21 2 R AT S RRAF R4 T L UURS 40 b 7R, B
P LT YEAGEST , IR AR 4o kR Rl AY LT G R
XTEFHERREIRFE B B R TPEA (] B R &
SN ELTPAR 0 ER R

A SCHR A , FA (BB =, U)K DTT 7 CST
SERPE IR, PG IR, CST #0570 it , R I
FA{H5 CST439¢ .PG £ AHIE, CST 4094 5 PG £ 1E
FHSET, AR SCAE R R, TR AR ST 4L %% 48 h
SR N REIX FA(EIC 0 2 25 5 i 14 d, AR
I FA (B 5 2 5 T4 (P<0.05) , 1 HLF AR 4H 2
PR (P<0.05) . A b Al UL, bl A B T
IR BR AR o ML P RS X LA J& CST 46
ek 8 B T ORSFIRIT o TER B AR A R A X
CST I A28 R BN RER IS BL T, DT A
FE F W i P I Ak X CST A 48349315 B, A et JB Ak 2

ST REMK 1% LR B TIAE |, 75 5 Aok
WERIVAYT 7 R, R, DTT 7~ CST 58 8 K
BRZBNAFFEEBIN, FARH CSTYRE FEEE LTI+
SFA L H FA(H PG AL IR Hr S — a3 R, FA 7]
B M CST (R B A PR ZS o ARSTF4H CST 52 34k
PR A 2% W] BE AR STIR YT I I 3% B4 At ) g5, 4
JLEEM: I P %o b 28 2T i o %) T 3 BT R

ZE LTI, DT RE 3 vE R X 7 I P4 Hil ) i
N CST 5 5HE BE B i BBl T 94

(&% 3k]

(1] BRPCAE AR T, B, RO S GO BRI 1Y D
IEORE ST BE AR VA PPAS ], v 066 PR R 24545 2%
#,2015,26(5):309-312.

[2] BESE, XA/ . AR RN W S R A
T A 1) MR 3 107K S BRI SR ]. wG R R AR
2016,7(1):6-10.

[3] Z&b g, 36 E E 7 PA B4 th & (NIHSS) h 3l &
DA T ——PfF 537 e i v X2 e Z2 B s PRI
WEFEI]. ALt TP BE 252774, 2008, 31(7) : 494-498.

[4] Kwon HG, Su MS, Jang SH. Development of the transcallosal

motor fiber from the corticospinal tract in the human brain:
diffusion tensor imaging study [J]. Front Hum Neurosci,
2014, 8(8): 153-153.

(5] £ &, AT, KRB, % BRGNS RY Hek 2T
P TR BAR 5 1) S P T SR R T DX 1t B
A AL, I RIBUT A4, 2016, 35 : 1320-1325.

6] % W% B.EE AR i
FOR BT R AR5 i 1L 32 S S RE U PEAG Y
HIGHEL]. B2 AL A%, 2011, 17:502-505.

(7] % W RIS, BHELL, 25 AR VR HOGK R
S B SBUH B A 13 512 S DI RE AU AR SCERIESE(J]. i
A B2 2R, 2016,31(2) : 140-144,

(8] ¥ W, AREAE, BHELL, 25, A rh S R AVAT T RS B
A B AR A G IR DR Bk B R IT S0, + e R S e
5%, 2015,21(5) : 509-513.

[9] Zhang L. Structural and functional magnetic resonance
imaging in hepatic encephalopathy [J]. Nishi Nihon Hifuka,
2014, 47(5): 836-840.

(2018-05-10 Y& f# ,2018—-11-09 f&[1])



