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I FSREUK & RGO /N E R IR T X & MLUE N H A e F KRB a7 RUR
WA, B BB & AR (400010 T, T IKBRIKAE MRS BB 2 AR

(EE] H AHTRHEGK S MR (diffusion tensor imaging, DTI) DAk /I 5L X i 1 Fie i ¢4 10 19 el 6136773
Ho Jiik LA101 il rfNEE (10 ~ 40 ml) FH 56T DX i H i £ if 8 25 S X 42 AR IR AT 0 O [R] 43 R 8l = AR 4 (52 44i])
FARHAIT L (49 1)) , AR 15 ~36 (23.36 +7.24) ml, frf BETELNE 48 h WAL fE 14 d 547 DT 4,
A5 3 XU 7 J B BE B ( corticospinal tract, CST) (1945 0] 514 43 %% ( fractional anisotropy, FA) A WRELCK 5 25 4E 7R 5044 ( diffusion
tensor tractography , DTT) R, FFH4fE CST SE AR B T AL 3 A1 ~2 £¢,22 fi]) \B(3 2,30 f4i]) PIE2H , HLELH
BIFARHAMARHEIFHZ 0 & A B WHZRIAELL FISPRIZES . 858 K05 B DT Bon i) AR . WRHARTT
252 S0 A FE DRI A FA (S REAC, ML TR .25 5% (P >0.05) , 56 2 Y DT 4, ) T AR FA LA
HEIX (0.49 £0.02) KHKAE(0.47 £0.03) JE M BHAITALL HHEIX (0.39 £0.02) KK (0. 43 £0.03) BT (P <
0.05) ], H A DTT [#4% EAT DL F-AL 1 CST R FERE ] B AF T NEHAYT 4, 328X T X 8 B & ] T RIayr BRI
TARHAIT . MEITARAEMN A THARE FA{H[ (0.51 £0.02) 5T B WA (0.48 £0.02) (P <0.05)],#2m CST i ff; &
AN, TFARBORRET . &5 TEA YT T AR e rhoIN BRI X I i S 1 A8 TS, DGR DTT R CST LUHERS (A8
33 (1 ~2 9) W SR BRARCR U BB YT
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Therapeutic efficiency of minimally invasive techniques for evacuating small to
medium hematoma in hypertensive intracerebral hemorrhage in basal ganglia. an e-

valuation by diffusion tensor imaging
Jiang Yongxiang, Ma Ying, Cheng Yuan, Chen Weifu (Department of Neurosurgery, Second Affiliated Hospital, Chongqing Medi-
cal University, Chongging, 400010, China)

[ Abstract ]| Objective  To evaluate the effect of minimally invasive evacuation on small to medium
hypertensive intracerebral hemorrhage (ICH) in basal ganglia by diffusion tensor imaging ( DTI). Methods
A total of 101 patients with small to medium hypertensive ICH in the basal ganglia who were hospitalized in our
department during June 2010 to October 2011 were enrolled, and prospectively divided into 2 matched groups,
a minimally invasive treatment group (n =52) and a non-surgical group (n =49). Their volume of hematoma
was 15 to 36 ml, with an average volume of 23.36 +7.24 ml. All patients received DTI scanning within 48 h
after intracerebral hemorrhage and in 14 d after onset. Fractional anisotropy (FA) and diffusion tensor tracto-
graphy (DTT) of corticospinal tract ( CST) in the affected and unaffected side were obtained. The minimally
invasive treatment group was divided into A sub-group (1 to 2 grade, n =22) and B sub-group (3 grade,
n =30) according to the integrity of CST. The data were compared between minimally invasive treatment group
and medical treatment group, and also between A sub-group and B sub-group. Results  The initial DTI
scanning showed that FA values of CST in internal capsule and cerebral peduncle of affected side were
significantly decreased as compared with the unaffected side, and there was no significant difference between
two groups (P >0.05). The second DTI scanning displayed that FA values of internal capsule (0.49 +0.02)
and cerebral peduncle (0.47 £0.03) in minimally invasive treatment group were significantly increased as

compared with the non-surgical group (0.39 £0.02, 0.43 £0.03) (P <0.05), respectively. The recovery
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extent of CST in minimally invasive treatment group were better than the non-surgical group, which suggested

minimally invasive treatment were superior to non-surgical group. The post-operative FA values of A sub-group

(0.51 £0.02) were higher than B sub-group (0.48 +0.02) (P <0.05) in minimally invasive treatment

group, which meant the less injury of CST was the better outcome of operation. Conclusion

Minimally

invasive treatment is a good method for small to medium hypertensive ICH in basal ganglia, especially when

CST is displaced and deformed (1 to 2 grade) by DTT.
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& I 7% i HH 1M ( hypertensive intracerebral hemor-
rhage, 1CH) fiz i & AR T LT DX, LG ER AV ML 4 o5 437
RN R He 5 S o 2 2T A R ) 45 4 5 il S5 5 1
Jo o 5L IE SR 5K = 1% ( diffusion tensor imaging,
DTT) &5 3 i 1 I IR HL RE A A0 5% S8 3 ik 1 Jo
YRR APER A 75, W2 H FE—RE A2 15 (A
SRR e AR o AT DTL 76 % o
BiFg £ A TR AE > 7 FF T 8 e I P B 9 45
M KT IP AR ET AL T o5 I G 2R A AR B  BE
A SCHkARAE o H T DT B A6 00 51 32 31 1f i 5%
M ) A 28 21 24 ORI 7 A 1) S A7 0 O T AT O A
B, BRI AT AR Sy v o0 Fs il HE o 28 — bR i S
PGB AHIFFEN T DT HOAR TS (ARWLEE /I R
5D e I A I £ B BT 5 SR ( corticospinal
tract, CST) ZHUFHLSGHATHANEIT G CST SERAE Y
PRIZAEACTE O , AR DI RRIATT X8 rh i B i X
I A 15 i 8 RS s A H

1 xd&5hH%

1.1 #FRx%

AT R BN AT AE R LT ILE: Q2 Lm, /6
1999 4= WHO/ISH = ifiL i fisi H 12 Wikn e, T2 3k 1 CT #1125
Qi H LA F AT X 515 ml < MAMATH <40 ml; B EHFEIBIT
AL TR BRIRES ; 52 RN BARNL /N T 2 90 A Be A 18] 35 ™
IR QA BH/ KEBHHERE, FAEEEFARNE
B HEBRBRE R - OAF =70 il a0 5 i oA 38 5 2 5 A it
32 BB KT 2 G 4 Bt S0 10 A it 5 J e s Ay Je e 55
FEHE I OE ;@A B B R N AR A E A S R R
BRTE R BERC A B L PR (MRI) K5 25 ; @ N A [ 4B 18T
ERRYECC IR A

HRAE LA E A A FHEBR A5 dE, A BIF 58 26 45 2010 4E 6 7 &
2011 4% 10 H7EE RERRE MR S BB 2/ T B gy
1) 101 i v /)Nt JR IV DX o I P i 4 i A S IR ) 5, e
B 62 ], 4tk 39 4], AF Y 32 ~ 85 (59.35 £11.95) % ; A
PR B ABEHEE R 18] 4y (5. 97 +5. 81) hy ABg i 52 R BAA

W3R 0 ~2 95 JAE A7 360 CT $948 , i i R B (R4 2 F 24
) 7E 15 ~36 (23.36 £7.24)ml Z[d],
1.2 MRI 1243

fdiFH 3. 0T #4555 MR 474 4% ( Philips, Achieva TX 3.0T) ;
FBIEY 40 mT/m BB FE YN 150 mT/ (m - s) ;16 58 38 AH L FF
GISKL R o AT 9 BAT RSk 5 MRT SF-45 ) DTI 494, DTI
ARG S H: R SE-EPL Jik oy 471) , Kl T 41 i, 49048 )2 10 5 i
JEIEAMES ( AC-PC £&) F47. TR:7 000 ms, TE:78 ms, ]l
BF. 224 mm x224 mm,JZJ5:2.0 mm, JZ[EH 0 mm, REHR .
112 x 12, Ui 8 ( NEX) = 2 0, §7 8B BE D7 1) 2y 15,b =0
F11000 s/mm*, FH42%k:32 ~37 )2, FAHEISHE] :4 min 16 s,

FP A BETERIR )G 48 h N BEFTE X MRI {94l 3545 DTI £
P, 55 2 IR DTEHETE A5 14 d AT REE . i DTI 5l
R IR A 0 DTG P T A FE . DL FA BRI
12 SRR A A XA P 5% DR R B A ) 2D 4% o) S (frac-
tional anisotropy, FA) Z K AN T X E 6 %R [X ( regions
of interest, ROI) "' 5J il T LUBC KR U AR DI 19 FA {550 45
MBI IX. FA B ERIME

A RO J3 31| B 7E IR JAVR P9 3% DX, 7E RSty AR 15 vk ik
A 4E TR 1% (diffusion tensor tractography, DTT) &%, Hf#F
D], AT R PR R A 3R AT 19 FA B B DTT E543 51 5 X
H FA(E)E . FA(s){d S DTT(f) .DTT(s) (f:first, s:second)
MG DTT EHRIRA TR CST Y SE 8 PEI3 0 3 9.1 94 CST HEA
BUTE A JE LR, 2T 4 R R IR 4 AR LT 4E R 1) 2/3 EAH {7 52
G CST F 53 b, £F 4E PR 7= /N T X 0 42 B £F 4 T iy 2/3 {5
KT H /353 9 CST KAy H BT, 21 2 o8 1 78 /)N T %0 42 75
Sk 17357
1.3 BH5u

FARABE A Hy : O FAL B ARFAF & WAPRUE; @K
D6 ~12 h J5 AT TR @B H M H KR HZ T AR,
TARMBFILE SN IG 48 h WA T TR JEEAR R4 # K DTI
EEE/ie

BE R G AT AR WA T ARH (52 #4) NFHE
JPA (49 1))  PRZHAEAE IS M s S % 99s B A Be I 18] it Jie 44 R
Z RPN FE M B2 R (P >0.05,3 1), #4)
FARLME CST 5ERME I3 A (1 ~2 9,22 fi]) \B(3 2,30
1) B4 .



% 34 57 M = EE K ¥ ¥ M
J Third Mil Med Univ

668 2012 44 A 15 H

Vol. 34, No. 7
Apr. 15 2012

1.4 el F REH AT &

FRATTR AT YL-1 B — M A P T oAy ot Aoy #40 5 (E o
TR BRI 28 A BRA | VRN B T ARSI, T AR R P
LA R MMEIIBLEN S 5, AR ARET K B CT #4728 )
SURE L, I R 2 A b e B B S TR R A B
SRV BEMASE , 4 9 J5) 0 JBR 1 , 328 FH & T fl Al A 10 i 2
SR, b T VA A, JE T AR B AR K AT 3 ~ 5 R b
e, YRR E IR E A /TR ARJG 24 h WEUIIEAH T
ARJE LTS R A 2R, O A A Sk CT Y fige 4 B Il i £k
FR 7 LM TE4™ R 3 3o 5 [ T A 2 000 U JRILIE, 560 2 h
JEIFBGEH AFTIA, B H 1, Figk 2 ~3 d, e A3k i CT
TESE I M58 42 BROR AR 70T B 5 44 Hh 2 i o
1.5 T +FiE

Xof £ 3 e M L 1A 2 3l A 7 R I 36 B B 7 DA B A b &
Z% (national institutes of health stroke scale, NIHSS) #EF73FAl , If:
A4 1T NTHSS 45 43 AH 08 A1 43 B0 SN HEBE 53 2K ( paresis
grading, PG) " JGHERE Ky O 43, S8 A ERE N 8 43, 1840l K
INIBHIREIBE . B R BRI S RE I R E 2 A A
TR AR IS0 . BRIz S RE 1 0 I 1) S e 2
REEWIG 14 d,

1.6 %It a7

KT SPSS 19. 0 GEi R, T BORHA & £ 5 2R ,2 41H] L

BAT ¢ K.

2 HR

2.1 —#idE
A R BB AR T I A A B A e N
s " IRV A T BE R WA P U9 9 AAE , TR R e

ARGk /i CT BJESEBA & A B i s ik,
2.2 AR Eg T AL

HRAE A BER B Sk i CT, () T A 4L P BHE 7 40 1 b
BB B # 25 (P >0.05) . B FHEITF AR, %
S T A LA R S T N RRIA YT AL, B A Sk CT 42
715 PR IR DR 43 5 58 4 T 2R SR ARk YL-1 R 2R il 4, R B
[ (2.74 0. 81) d, LA i I ER A f 4 (9. 10 £3.13) ml, B
J& 14 d i b2 (0. 99 +1.39) ml, i NERAYTHTE ARG 14 d
MR (7.64 £3.72) ml, A AIFERFESITF 27 (P<
0.05) .
2.3 ZRMMAREIER G T

BT ARL(7.38 0. 72) MAFHAIFAIAE R 1R (7. 16 +
0.85) 1) PG (LG I# 225 (P >0.05) , i &) 14 d BT
AR PG {H (3.70 £0.70) W B BAEF I BHAIT AL (5. 04 =
0.82),P<0.05], [FIBJFRATILEL R, ZEHA T AR LA 41 18]
A E M2 5 TEWE T A AL PG {5 (5.52 £0.79) & F
BE41(6.02 £0.58) (P <0.05) ; 7£ B 14 % 3l ¥k & Jt g s} (]
(6 55 Kt JIL D AH B R B 7 (g el ] 60 X — RS 4 b rh
BPA WHL(2.61 £0.69)d 545 T B W41 (3.58 £0.59)d, —
HINAGI#2F(P<0.01),
2.4 DTI %%
2.4.1 CST fy5es& BT I Y 38 A DTT AT g 2|
CST [ 5E3e 2 5B B A R2 I . S5 LAY 2 T A & g DTT
() #RMEL ) CST R[] A2 B ¥ B o AH M RT3, (1 & 2 I 4
SR, 7E DTT(s) i i W s 3 3 2 F AR VS
B, CST ¥4 — @ B WA (RN BHAYTF 4L CST PR &2 2 I
FRBIFARAE 1), A FARA Pl WAL N RIKE
BIEFWAE, N X 24 0 i (E 2) .

®1 WABREFE-MBRILER(x £5)

415 n ER (%) ARG i (mmHg)  ABERSEF ik E (mmHg)  RIFEABERT A (h) M AFR (ml) 32 BN ()
WEITFARE 52 59.40 £12.39 170.73 £26. 13 96.92 £17.06 6.23 £6.30 24.04 £6.66 1.62+0.72
WENAYFZL 49 59.29 +11.59 177.29 +31.75 101.22 +21.63 5.71£5.28 22.73 £7.71 1.84 +0.85

PAY 0.961 0.259 0.268 0.657 0.365 0. 160

A7 AT kM CT3B 767 5 14 d 49 35 R CT;C.78 97 7 DTL 4246, CST R4 F 87 (1) ;D455 14 d 49 DTI 4244, CST Y 2 H A (1)
1 RRHARTHSEE CT & DIT WiaTaEEN
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A RBEBRKMCT, b2 TRE(T), FH4 15 ml; B:RKE2d kM CT, et T4 Fk(1); C.Hk DTL 424, £M CST T4
W (1) ; DK sm 14 d 89 DTL 4245, CST X2 4. (1)
2 HeliEfTARE CT & DIT Miafrai Rk

2.4.2 FAERZAL 20T H K DTI R A 45 RS 7R B
FARAMMNBHRATHLZ ], 52 00K A A 2 X FA () {H22
BIAKR(P>0.05) (HASA RART AR Z RO (P <0.05) o 15 2
U DTI A 25 RV P32 R0 FA (EAHIR TR 32 240, (E534 61
FARANEXK FACs) [HAPR S T HNBHAIFH (P <0.05,
*2),

R2 2ANEXTMAMME FAD)E K FA(s) E(x zs)

FA(D) {8 FA(s)fH
215
Z B Hez B Z S A5z B

I FALL 52

S 0.32+0.03* 0.59£0.03 0.49+0.02" 0.61%0.03

K i 0.38+0.03* 0.60 £0.03 0.47 +0.03> 0.59 +0.03
WEHAYTAL 49

S 0.34+0.02¢ 0.61£0.03 0.39+0.02 0.60=0.03

PN 0.39 £0.042 0.63+0.03 0.43+0.03 0.61 =0.04

a:P<0.05,5 &% ZMkix;b.P<0.05,5 RAE 7R

M4 DTT () B F AR5 ] A BN TH, AT
(1 ~2 ) FEFRBA CST W3R AT, i B WAL (3 ) &
SR IN CST (/L Ml L 4 s b ek W 2L . i T 1M
TP PRI IR , PSP 2R DTT (s) 24970] I, CST [ KB, ]
BAKE FIER S, BT CST R B R], FARSCR DA
], A 4152 2N X ARG FA(HED FACs) &F B 4L, H
ZERFGI R (P<0.05,33),

£33 WEUFRAPANTHEEAZRM ARKH FAE (2x5)

215 n FA(f) FA(s)
A 22 0.31 +£0.03 0.51 £0.022
B 30 0.32+0.03 0.48 +0.022

a:P <0.05,%5 FA(D) {edi;b:P <0.05, 5 B 414
3 iFig
ARJIT SRV v I G S L2 15 S A2 A i R A A
JoER: (8 — i B , B i RO A Bk R Ay

S, TR 80% A ANFIFR BE Ry R, HE b
5 I 0L T 40 0 T RIS A 4 SR A% (FE A

THER) FRARAZ . T PN 2 14 B o R 2 B A
IR, N385 I (432 Sh D RE 5 2 B2, R Tl
I RES o FRIM 7N R DX it ey - 10
PRFREIN, o5 LN FIAT R, AR T AR T i e
BURA T 0200 T3 ¥ 53 2 0 0K 3 07
B SR S PR K SR LA 1) 3 Bl RE, AT
IR HUS A H Y

H1 Tk = BT B B2 A5 ik 3, RIR T 2
TA I THEEXRBE MBS, — B EERRP L
SR FRCIK i AR fi 0 A JE RS A RE (M 1 B 27 24 vl Ak
AT BEWS 7R CST BYS5F R 58 B, w] LIAE
ey L Ji LG — ORI B4 UG DAL T B, 7R Z AT Y
PR E & UES: T DTL F1 DTT /9 43 25 1 Al g
A0 T A AR DT A T 7 LA S o
B AR TR T AR 2 1

BT B iz A TR 175 2 bR /N SRR
9 X e L H A o, D@ R DTT Je DTT 3E47 W48 PP
fEIF e i 10 AR FE R T, ICH 4 3 R il 153475 4
L5 A B L R I A B B I 2 2PN B 5 S I [ A
5, PR L R 2R AT R LA T AT R AR
FEARR B, e 14 d GBI TR 1 bz )
REJTIESN (PG) = TN RHATF AL, o 14 d Ja il +
ARELH 32 S i IR0 A % X CST 1y FA (E W] 2 7
JUE AR BIER K AE T SR T N RRAT 4 .
[l d i DTT FATTIEE] A 14 d J5 32 F0 P BE2F
YER IR i o8 WA 2 AL E (AN RHAYT A
(1) CST FEAR [R) I} 8] B TS 98 52 S0 1t fof 14 [ 38, Ak T+ %%
{37 AT T AR , 1 I S N I PR 3 B e A A T
CST MWRAZ , 1 I R TR 35 A 1 S it P i, ik )
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I [ 246 L, DR ol 20 27 4 52 40k 4 P 458 0 1% I T 12 3 A
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/INEE SRRV DX L A 15 ISR IR BN Y 7 i] PASRAS:
U 3z B RE T IR SR Sy R4 1 Blcss CST i RS
FRTPRCR I T NRHATT .

TN AT AR A B AL, R
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USRI A 4B K, CST 22 3 B4 405 o o ™ 0,
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KB A B WA Z B A7 —E 2 5, FEARJE PG (3%
) BT Sl 52 AR Shins [a] S N IX FA () {55 L
JiiE A SEZHISET B WA, X4 FAT] CST &2 2 i
P, ARG BAE . T A B PIASME 4L 7 3k /5
CT ERRBUARML, AN CT ISk XK CST #4545
PR, fER T DTL 148 ) U BE i 42 2 18f i, fob X CST
AR BIRA 220K, 3 Al LU 267 SR i , %)
T CST LUfERS AT 0 2 (1 ~ 2 %) A o i ik ) O
SRR PG A TR , AR BETT I i AR X AN AR 2
W1, LR B A AR 4R FH Aol ) 5 23 B ot A L
i, SR B o 2 il s P A P AT AR A5 B R L R o IR
=

MABEFER) SRR A, X T /N i 3E L
ML P i b L AR 07 R R4 DXt A I, SR FH 3
ARAITREB RGN T AR Y RIS . T8
I TR IR, AT R BESRAT A i 14 d (Y B
PEAGEL, A0SR BERE BE V5 I 18] 22 1 5 BER AT 58 4% DTI %L
P AT REFEABT I I A 45 R B N 18 T340, B TR
I7 AR BR AR ST AR HISLAACE 1) 8 7 BB M 2
PR, WRSR O et B MR, nTRETIUS
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