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orrhage

MEI Yuan' , WANG Jian-Cun®, HU Guan-Cheng’". 1. Zhangjiajie Hospital Affiliated to Hunan Normal University , Zhangjiajie , Hunan
427000 ; 2. Department of Neurosurgery, Zhangjiajie City People’ s Hospital , Zhangjiajie , Hunan 427000

Abstract: Objective To investigate the degree and short-term outcome of perihematomal edema (PHE) after intracerebral hemor-
rhage following stereotactic therapy combined with urokinase versus medication alone. Methods A retrospective analysis was performed
for the clinical data of 96 patients who received stereotactic therapy combined with urokinase or medication alone in Zhangjiajie Hospital
of Hunan Normal University from January 2015 to June 2019. The patients were matched at a ratio of 1:1 using the propensity score
matching method, and the matching variables included age, sex, whether it broke into the ventricle, ICH score, GCS score, baseline
hematoma volume, baseline blood glucose, baseline systolic pressure, and baseline diastolic pressure. Finally, 28 patients who com-
pleted minimally invasive stereotactic drainage combined with urokinase were enrolled as stereotactic group and 28 patients who received
medication alone were enrolled as medication group. Results There were no deaths during treatment in the two groups. Edema exten-
sion distance (EED) , hematoma volume, and total volume of hematoma and edema changed significantly with time (P <0.05), and
there was a significant interaction between group and time of measurement for hematoma volume and total volume (P <0.05). The two

groups had a similar EED on admission and on days 1 and 3 after treatment (P >0.05) , and the stereotactic group had a non-signifi-
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cantly larger EED than the medication group on day 3 after treatment. The stereotactic group had a significantly lower volume of hema-

toma than the medication group on days 1, 3, and 7 after treatment (P <0.01) , and the stereotactic group had a significantly lower to-

tal volume than the medication group on days 1 and 3 after treatment (P <0.01). The two groups had similar ADL and mRS scores at

1 month after treatment (P >0.05). Conclusions Compared with medication alone, although minimally invasive stereotactic drainage

combined with urokinase can significantly reduce the mass effect, it may not improve PHE and short-term functional prognosis.

Key words: cerebral hemorrhage ; minimally invasive stereotactic drainage; urokinase; perihematomal edema

I M il O A O — R R R R T R
DA B o B R BN, ™ B N 28 B A, B AR
KR N BER RS B H R AR P
My 3a o7 I X 2 R Z R SE R E 1 R 51 R A
FLHR AR oy B, X8 B85 Q05 /xR B ZORAR, TR
N I7) 6 A G AL, A e T R R R B )iz T R {HL X I
TR S AT ) 2 AR BS g & 0 T AR IR 97 O7 X
5 B 7 1, (AR E— 2B WF AT .

JK A ZE fif fF 2 ( Edema extension distance , EED )
2y Parry -Jones 25 A H () — F B (9 PHE 9 3 f
FEAR , B AT % K i 1A BR B AR X K i A AR B
VAN S8 R B N/ [ e eI £ 17 i 2 0 L LR A
M PHE 7 355 391 2y 68 B S5 %o Fb 37 44 7 1] 1fi i 25 3 51
WA S PR BB IR T S Al 25 W6 T T R
1 #BRERBE
1.1 HRMEK

>R 180 PR BA B BF 5K 7 . 2015-01-01 =
2019-09-01 5K Z 51 N R B B #ift & 50 FL H 121097
A5 5 12 W B A AR HE 9 106 I AR . A AR U
(1) M4 € b G A I 2 0A 46 /(2014 48 ) ) iy
oA ICH; (2) F£JEFTIX ICH; (3) 4F i3 18 ~80 %/

(4)20 ml < Ifil ff & <50 ml; (5) A 5 % % 6 % R
BE(RIEE 1K B3 KRBT KR %R AR
W) 5 (6) SR UL & Ja 48h N 58 B SL 1A /& )
T ol W 51 3 AR B A DR B R YT, X B AL T LR Al
HYNEIT o (T) BE RFKEX FARKE MG, &%
FARRE S, HEBRFRUE: (1) 46 K ¥ ICH (445 3
TR PPN R I A W R A S0 i) AR R
PR 2 05 (2) 6 R R R i S b o 2R
Feie W5 (3) Bz HoAth F AR Oy 23697 (IF /56 1 b
[ NI 2N Ko ) (G NI { e e A
A5 (4) FL AR A B 24 h JFHEFT. (5) B &
AT R

K I SPSS 22. 0 B 4 HE A7 M0 1) 1 9F 43 VT e, AR
P AR RO BIF T 45 3100 5 i B 3 TS /Y T R fE
W DR 224 Sk DG AR i A0 R AR, M, R A A
% ICH 3743 . GCS T 43 | 5 £ 1 Jif 4 R L 6 £ if
R A E I S I A L DR e
TR B A PRI EA YT (SR E M 4l) 5 a2 YR
J7 (W6 7 41) M4k 96 24 i b AT 1 1L . H
LN AR E W L K 25 iR TT AL A 28 9 BB A AR T
Fo P E BRI AG M, Wk,

F1 NFEERASHYWERTE-REBBEE [2(%);x£s]

— A% R SARE B (n=28) ity (n=28) Y HA Pk
FE(F) 57.36 £10.23 56.79 +11.53 1=0.196 0.845
A x> =0.717 0.397
B 17(60.7) 20(71.4)
S 11(39.3) 8(28.6)
AHEENEE X° =0.327 0.567
2 10(35.7) 8(28.6)
& 18(64.3) 20(71.4)
A& ICH #F % W=7.53 x10? 0.441*
0 8(28.6) 7(25)
1 4(14.3) 11(39.3)
2 13(46.4) 7(25)
3 3(10.7) 3(10.7)
AR GCS 34 11.36 £2.31 11.54 £2.01 t=-0.308 0.759
N o B AR A2 (ml) 30.68 +8.52 28.93 +7.36 1=0.820 0.416
N 1% 2% (mmol /L) 7.07 +1.82 8.10 £2.77 1= —1.647 0. 106
A Bl % & (mmHg) 167.57 +28.86 173.43 +£19.58 t=-0.889 0.378
A B AT 3K & (mmHg) 97.54 +15.66 99.50 +13.44 1= -0.504 0.616

& ICH 3% 2 A Ji 3 53 GCS 3% - A M2 M3 B2 38 45 + R Wilcoxon # Aot I



[ B b 225 2 22 40 B 2 i

2020 4F 4T % 2

1.2 BT A
1.2.1  ZRZ & mal 5l R KRB & KB %E 7
R 32 7 M E ) R 51 R BE A IR RS IR T
(1) Zde iR m HE SR J5 47 CT /& i 5 (2) CT 34
S5 VB I Bh 0 B S 1/3 Ab S B S, AR B S T
TEZ M IFIC® XY Z = 4E b R4 (3) &
RAE A T AE S AR E ] 1) 26 E 5] N ST R,
TR O WA I, R O 12 ~ 273 [
JIE , BRESKK; () REH 1 REA CT,
M >S5 ml o) il b B 9 AR BEE 3 0 ~ 6
T U,k mE 1 h FHBE W, & 12 /N —
W, IR E A CT, # Il <5 ml B3 1F PR 3t 1
ARG 2 ~3 RIRBRBIHRE
1.2.2 fsshipisrn  Mbm g &Ry EHY
JURE A B 2015 4F AHA/ ASA (36 [ A v i 23 /0 IE
Bhes) BA B KPR 2T AE e ) Y AT .
1.2.3 k4% EED 9+ 5 KM CT (EFR
FETES HU ~33 HU, N BR [ e, b BR ] AR 48 ik B 5
CT {8 J% % , I Jib CT {fi £ 44 HU ~ 100 HU Z )" ,
F— 7 R R AR R T LAy Oy i, TR CT
JZ T T B 4 2 it i D (O 2 R DX, AR A ot e 4
U S ARFH S EED , EED Sy Gk B 42 5 1 i 14
AR 1 2518 .
1.3 MEIEHR

(1)EED: ABEH, WGP RS 1 R, IBITEH 3

K (2) MM ARFR: ABERE ,BITF R4 1| KGR
B3 RAAITIFH T K5 (3) BB ABER BT
JRE 1 R RITIEH 3 K (4) WS4 4r:1 J ADL
W (HEAEERIITERER)
1.4 HitFEHE

K 1 SPSS 220 B4 i A7 {6 [ 4 3F 43 DT e K £K
P53 BT o PRI AL A0 1 BF 4y VT BC R OB (E B BN
0.2, DL 1: 1Ry b il #F 47 DC AL . 11 o %8 B R 20
RN SN S 1y 220, T 25 40 B i RS R
K H1 Bonferroni test , 11 %% %% Bl R H - J7 K 5, 5
BERER ] Wilcoxon Fk FI £ 5
2 #R
2.1 [mfp% EED {& 53tk

AR AT 7R EED | i fA B K B AR LA P A5
HOE AR ERASEITFEX (P <0.05), 10
i A FR R A BRIt B )52 0 0 58 B A
BEMEZE (P <0.05),EED 9 & mf 1] 5 21 5
MZHEAETC R FEHEZE L (P >0.05), f7K40L
R ISR E 1 45 25 W) IR IT 41 EED FE A Bt
RS TR, ARES3 KX, 2R gt
HMY(P>0.05), viiRkEMHAFERESE 1 K, R
JE 55 3 R Ay I M AR BURN SRR, DA R G 56 7T R
P AR FR I W] AR T 25 Wia T AL, 25 R A Geit
BX(P<0.05), WE1~E3 &kE2~£4,

215 415 [ it
800004 %;’%J:A,; " _paral 75,001 -,
75855 Ty o ,‘;ﬂ 30.675 SEE 4L . rfRER AL
SR ) 001 G . 70.297
—_— 28.071 70.001
70 000 67513 28.931 A /
4 25.001 23772 oy 65.001 o610
60 000 B i 21.721° : '
S 54496/ i . 60.001
g /55183 ;320.00 - A
250000 oA 3 2 55311
/ B . . — 4
= 15.889 55.00 /
42,,/7 oA T15.00+ .
£0ers 39 608 50,001 51.225 e 50.594"
1000/ B aso0]

300001
ABMRPRRLR WITRE K

D]
E1

4 EED 3 rb &2

R2 MEERASHWIATA EED (em) £ E A E ERTLL

AR TR R RS K RTEETR
UEreingEl]

5 28 ofn i AR AR AT PO

MBI RTEELE BTREEIE
Il s ]

B3 maidkistit( « KRELZFARITFEL)

(x£s)

M B 4] SRR e (n =28) Hhdhib )7 (n=28) t 18 P14
A 0.428 +£0.090 0.396 0. 100 —-1.246 0.218
BREH LR 0.545 +0. 181 0.552 0. 160 0.150 0.881
BIHER 3R 0.759 +0.245 0.675 +0.167 —-1.487 0.143

BERSM B ETAMN B H E 5 F,P; BFIE S 3k 76.1 0.000 H-F 8 % % 4 0.990; #4015 x B 1] & :1. 674 0. 194 H-F 8 % % %

0.990

- 183 -



Journal of International Neurology and Neurosurgery 2020,47(2)

#3 AEFERASHYRTADMER(nl) EREREHRITEE (2 £s)
) a1 SARE @4 (n=28) Hdpis 7 (n=28) t 15 P14
N A 30.68 +8.52 28.93 +7.36 -0.820 0.416
WRES 1R 21.72 +7.71 28.66 +9. 81 2.942 <0.01
WRER 3R 15.89 +10.26 28.07 +10.56 4.370 <0.01
BRIEHT R 9.98 £7.25 23.77 +10.08 5.879 <0.01

HARGHT TG B F M B0 £ 57 F Py B 5 pb3% . 47.716,0.000 H-F 8% % 4 0.940; 205 x B} /a],%.:19.748,0.000 H-F 8 % % 4 0.940

R4 AEERASHYETASER(nl) EREREEIE (1)
] B 1) AR e 4 (n =28) BT A (n=28) tfa P
PN 55.31 +13.15 51.23 +13.25 -1.158 0.252
RS BN 49.24 £14.07 61.72 £17.54 2.912 <0.01
BRBH 3R 50.59 £18.41 70.30 £20. 10 3.825 <0.01

HARSHT A E T LN B F £ 5 F,P; 81,5004z 4.540,0.015 H-F % £ 4 0.867; 407 x B 4], :16.607,0.000 H-F %5 % %% 0. 867

2.2 WHEHEBmEX L
SRERAARE 1 HWNA 1B FIRIT,3
BB, RA iR A 1 HNA S B B iR
J7 o ARE A SR SFIR YT 4l 1 1 ADL 3V 4 A
o, 2R LI FEX(P>0.05),1 ] mRS ¥4}
SEARAE AL 2 433 B, 4 4 15 1,5 4y 6 L R SETR
ST 2 532 B4 70 18 B1,5 43 3 B, 2 R gt
BX(P>0.05), WE4,%5

P=0.879
=-0.153

L.17¢31.92

6011

Io.m +24.26

SR B2 (n=24) RSFIAIT 4 (n=23)
5]
REZILE:95%CI

B4 shEmEL 5957541 A ADL #4531k

£5 IFEMASHEWAFE A mRS 53

SEARE B4 sy

mRS #F45~ (% .n=24) (% .n=23) W AE P
2 3(12.5) 2(8.7)
4 15(62.5) 18(78.3)
5 6(25) 3(13)
5.31 x10% 0.578
3 e

I P i I O o 22 A0 B B WL B Z —
TE 3 [ B3 4F SO R ik (12 ~ 15) /10 1 A, =4

AWIET R4 20% ~30%"> """ 0 H TG T
figi ot A0 R 07 AR 20, L MR E R AR 5
TARTE B 2 0 AR v B HOp R 09 0 %, B B i Bl
() T A B 195 %58 T 0 0 i 3 R R DN, R g SR
BP9 B B I 3 B OR AR . AT P,
732 FABT 1 1 3 43 VC B0 ¥ Lo %2 7 1A R i 4 K% 25 W)
W7 4L PHE KT 3 2 i 915 , i 16 1 BF 43 D i
VAT T Ak B AL AL B 5 R Y A B RE AT R IR IR
i 30 I I 249 A S 3 L e v R A 2 ) g 2 ST

N A T NP Ol Rl A N == o | VA % Ny el
BN 5| AR B G PR B VR 9T 5 B A 25 W iR 9T M L
FRELFH W ARG 4 1 K PHE B & A, B 24 W]
RENE AR JG 5% 3 KAy PHE, {H g W 2 W 5 o5 7 2L
7 o 248 B R R A AT N T AR B
B AETE A XU B LR, S5 HRE 1 R 51 R
I £ VR SR 7 R 2 O — i 4 3 10 6 %

AWM FEES R R 3L R E W 41 EED 7R R )5 AR
I REPAiAYGEITHATTAR 2R, HERES 3
KR F a2 Y697 41, X 5 LUFAE 8 43 R 48 X% K
i 4 BR 2 AR K i R AR SE A PHE (49 BT 58 7 15 4 19
2 R — B, EED S 75 58 42 3090 R T K e g
FEEEADEAS FIME . B 55, EED T 403 19 42 9 > 35k 19
ARz 25 (R B K K B i T 25 9E R S M U ) Bk
R, B AT RE PR A — R R 25 A B — B B K
HE % 0 o B A i B 25 068 B 7 AR R I . U, X
TR SFIA T 41, EED 334 2 2 0 K B 3 119 — Fif 4%
kG E A8 AR, B X SR 8 M T F , EED A B4
ZROK b i B2 BE , BT I b A A R v B T B2
U A RO, AL 2 i o R D T A
JK i 3 1B R LR i 44 A A2 K R R R L e
37 B B, B AR I T W A Ak, i RS

- 184 -



[ B b 225 2 22 40 B 2 i

2020 4F 4T % 2

B 0K AN, ST R E ) T R K AR DL A 1Y i 41
YUn] R 1 — 2 B4 o R AR BF gk B P R B
Oy BB 51 B 0 B e 5 R A R K Bk, TR
1K 338 43 B 7K bt 3 B AE R BUP AT BE S
EED #9384 /i .

SR TS 7 T, ASBIE Y B S AR G 1) 48R Al
W36 9T 4L 0 B A 5, 458 5 Scaggiante
BATE Stroke 2% i % 2 19 Meta 43 #7 45 S M1 ', B
5 MISTIE W' [ 456 — %, MISTIE I /& — i K M
B, 22 Fp ot (0 A I T BF 9T, L 45 SR R 57 1R R 1h)
TN 51 A B A rt-PA JEAS BB B B E 9 ) RE
Ja , ELXH R 170 SR A T . AR B SEN IM
i &) B 7K i i — 4k S i 41 405 1 AR 2R 4R b i AT B
I8, B W T O I W, 8 RE A B, RMA, 2040 i K
50k W 0 X0 I 4 200 S R AR 1R R
K B4R MISTIE AT 5 A 37 4 52 1) B8 51 3 R AR
Al E T RE TS X — 4598 .

g ik, 37 e OB 51 AR B G R O I
I 5 B4l 2 W) TR T RE S W i i A 6 R, R
X ot i JE) BT K e ) & J e 3l B AR 28 T RE S AT
FE TG T 0 w3, B A A AT RE S am i LK i AR
TF 5 Sy B 0 [ 01 BA B F 9, o 3 990 3 30 o i T
Ja  FEA B R /N LA 3o A B A — 2 R
BRAE . 5 — 2 2 bt | RIS M BRBF T, 4 o
A 1] 35X — AR 2 HEAT IEAL

2 % X M

(1] HHERESMERFETE, PREZSMEN N2
i L9 A . o I S 2R R (2019 ) . e
MR g, 2019, (12): 994-1005.

[2] van Asch CJ, Luitse MJ, Rinkel GJ, et al. Incidence, case
fatality , and functional outcome of intracerebral haemorrhage o-
ver time , according to age , sex, and ethnic origin ; a system-
atic review and meta-analysis [ J ]. 2010,9 (2):167-

176.

Morgenstern LB, Hemphill Rd JC, Anderson C, et al.
Guidelines for the management of spontaneous intracerebral
hemorrhage : a guideline for healthcare professionals from the
American Heart Association/ American Stroke Association [ J ] .
2015,46(7) :2032.

[4] Parry-Jones AR, Wang X, Sato S, et al. Edema Extension
Distance ; Outcome Measure for Phase II Clinical Trials Targe-
ting Edema After Intracerebral Hemorrhage [ J ]. Stroke,

2015,46(6) :el137-140.

(5] RAREEE S GRS &, B S R A 2

(6]

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

J i 45 s 2= 2. AP R A 2 IR AR e (2014) [
e 2Rl e ,2015,48(6)

J].

Senadim S, Cabalar M, Yayla V, et al. The evaluation of
the relationship between risk factors and prognosis in intracere-
bral hemorrhage patients [ J]. Ideggyogy Sz, 2017 ,70 ( 1-
2):33-41.

Specogna AV, Turin TC, Patten SB, et al. Factors associat-
ed with early deterioration after spontaneous intracerebral hem-
orthage : a systematic review and meta-analysis [ J ]. PLoS
One, 2014,9(5) :e96743.

R, MR, NI, . Il 2R R T X Rk
o i o F) S BN AR A T R BUE A ORR R M (1]
B i 22 05 2 2 AR A 2R, 2016,43 (1) 1 12-15.
Volbers B, Staykov D, Wagner I, et al. Semi-automatic
volumetric assessment of perihemorrhagic edema with computed
tomography [ J ] . Eur J Neurol, 2011,18 (11):1323-
1328.

Wu S, Wu B, Liu M, et al. Stroke in China ; advances and
challenges in epidemiology , and management
[J]. Lancet Neurol, 2019 ,18(4) :394-405.

PN, BEN, R¥ MW mER IRV R R ].
o B AR A 4 R 44 75,2018 ,18(02) :89-94.
P, Xk, EZE, % PR T AR ®BIRT
K R Y IXH ARG O W R T R L BT S [T ] [ B
225 2 Pl 2 AP BE 2 25,2019 ,46(3) :237-239.

LiL, LiZ, Li Y, et al. Surgical Evacuation of Spontaneous

prevention ,

Cerebellar Hemorrhage ; Comparison of Safety and Efficacy of
Suboccipital Craniotomy , Stereotactic Aspiration , and Throm-
bolysis and Endoscopic Surgery [ J ]. World Neurosurg,
2018 ,117:e90-€98.

Austin PC, Schuster T. The performance of different propensi-
ty score methods for estimating absolute effects of treatments on
survival outcomes ; A simulation study[ J]. Stat Methods Med
Res, 2016 ,25(5) :2214-2237..

Scaggiante J, Zhang X, Mocco J, et al. Minimally Invasive
Surgery for Intracerebral Hemorrhage [ J]. Stroke, 2018 ,49
(11):2612-2620.

Hanley DF, Thompson RE, Rosenblum M, et al. Efficacy
and safety of minimally invasive surgery with thrombolysis in
intracerebral haemorrhage evacuation ( MISTIE III ) : a ran-
domised , controlled , open-label , blinded endpoint phase 3
trial [ J]. Lancet, 2019,393(10175) :1021-1032.
Tronside N, Chen CJ, Ding D, et al. Perihematomal Edema
After Spontaneous Intracerebral Hemorrhage [ J ]. Stroke,
2019,50(6) :1626-1633.

Urday S, Kimberly WT, Beslow LA, et al. Targeting sec-

ondary injury in intracerebral haemorrhage - perihaematomal oe-

dema[ J]. Nat Rev Neurol, 2015,11(2) :111-122.





