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Tk HIR2022F5 A —2024 F1 A iZ R ME W HCH B4 10140, ARIBECT LR, F B H B 3k 5
Ffver gl (n=43) fe R FT R Bl (n=58), ZHRL R Pearson ik, S EMIEHRIEIFE £EE L
TAMRIEFFER (NIHSS) ¥4, # A kEhEEE (MMSE) #4540 B % £ 7%E L 7 Barthel #6544
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Bl 0 BE 2R, R EBAFANERE AR T T, ER  ART X B o F Ret A A 2K T et i
20, NIHSS#4 . MMSE#4, BI#4, F3@id it (MTT), BaiiE (CBF), MhaiE (CBV) fofi)
FAE (MAP) 497876 2 TR R Fhavt b hsl, 2RHA%RTFEL (P<0.05); HAELEFEEL
dRE, ZRFALTFEEL (P>0.05); MEASHERE T, MTT S NIHSS#4 2E4%, MTT 5 B4
F# MMSE##4 2 1485, CBF., CBV#2 MAP 5 NIHSS# 4 £ fi#8%, CBF. CBV#» MAP 5 BI##% #2 MMSE
W EEME, ZFHALITFEL (P<0.05); 7 IAEHFTRINERITF, Bt EaZEMTT, CBFE. CBV
FeMAP B EH LA B FRART R b hsl, ZFHHL5TFEL (P<0.05); RELH5FREASHEREL T,
AR . MTT 3 kAL 5 3] 5 KA ] 69 28 K NIHSS 34 7~ A %o (B = 0.884, 1.291420.758, P < 0.05),
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P<0.05), *FMMSE#45# BI#E4 = £ E%ww (MMSE: B= 0932, 0.738420.874; BI: B=0.897, 0.751 4=
0.842, P<0.05), Z5it MWZNET oI FARABLIAT HCHEZ A4 MTT. CBF. CBVArMAP 547, T
£ HCH 24 # NIHSS 7% . MMSE#5 e BI##%, HAuet b &5 K SRR 4 T RRY K i Bk,
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Investigation on surgical techniques for hematoma evacuation in
hypertensive cerebral hemorrhage at different bleeding sites under
neuroendoscopy

Peng Zongjun, Huang Xinchun, Tang Wenxing, Chen Hui, Wu Xiaocong
(Department of Neurosurgery, Sichuan Friendship Hospital, Chengdu, Sichuan 610000, China)

Abstract: Objective To explore the surgical techniques and therapeutic effects of hematoma evacuation for

hypertensive cerebral hemorrhage (HCH) with different bleeding sites under neuroendoscopy. Methods This study
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enrolled 101 patients with HCH treated in our hospital from May 2022 to January 2024. Based on CT imaging
results, patients were divided into lobar cerebral hemorrhage group (n =43) and basal ganglia hemorrhage group
(n=158). The Pearson was used to analyze the correlations between cerebral microcirculation indicators and the
scores of national institutes of health stroke scale (NIHSS), mini mental state examination (MMSE), and the Barthel
index (BI) of activities of daily living. The generalized estimating equation was employed to analyze the
improvement effects of neuroendoscopic hematoma evacuation on cerebral microcirculation indicators in patients
with different hemorrhage locations. A difference-in-differences equation model with full specifications was applied
to analyze the improvement effects of neuroendoscopic hematoma evacuation on NIHSS score, MMSE score, and BI
score in patients with different hemorrhage locations, incorporating baseline indicators as control variables. Results
The operative time of basal ganglia hemorrhage group was significantly longer than those of lobar cerebral
hemorrhage group, and the differences of NIHSS, MMSE, BI, mean transit time (MTT), cerebral blood flow (CBF),
cerebral blood volume (CBV) and mean arterial pressure (MAP) before and after treatment were significantly smaller
than those of lobar cerebral hemorrhage group, the differences were statistically significant (P < 0.05). There was no
significant difference in the incidence of complications between the two groups (P > 0.05). The correlation analysis
results showed that MTT was positively correlated with NIHSS, and negatively correlated with Bl and MMSE; CBF,
CBYV and MAP were negatively correlated with NIHSS, but positively correlated with Bl and MMSE, the differences
were statistically significant (P < 0.05). The result of generalized estimating equation analysis showed that the
improvement of MTT, CBF, CBV and MAP in patients with lobar cerebral hemorrhage group was better than those in
patients with basal ganglia hemorrhage group, the differences were statistically significant (P < 0.05). The result of
difference-in-differences equation model analysis showed that increase of age, prolongation of MTT and prolongation
of the time from onset to operation had positive effects on NIHSS score (B = 0.884, 1.291, 0.758, P <0.05), and had
negative effects on MMSE score (B =-1.014, -1.569, -0.821, P <0.05). The prolongation of MTT had a negative
effect on BI score (B =-0.973, P <0.05). The increase of CBV, CBF and MAP had a negative effect on NIHSS score
(B=-0.841, -0.767, -1.213, P <0.05), and had a positive effect on MMSE and BI score (MMSE: B =0.932, 0.738,
0.874; BI: B=10.897, 0.751, 0.842, P <0.05). Conclusion Neuroendoscopic hematoma evacuation can improve the
NIHSS score, MMSE score, BI score of patients with HCH by adjusting MTT, CBF, CBV and MAP, and the
improvement effect of patients with lobar cerebral hemorrhage is significantly better than that of patients with basal
ganglia hemorrhage.

Keywords: neuroendoscopy; hematoma evacuation; hypertensive cerebral hemorrhage (HCH); basal ganglia

hemorrhage; lobar cerebral hemorrhage
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B FARE KL 72 hy FFAMZNE T ILGIT
MFARIEE, IHEZTAE,; BASA M, R
W& 7K > 90 mmHg, B4 > 140 mmHg; 28 CT
B 50 8 AT T LT X B Xk, HEBRARE «
BIHEAENNR R s BEAAAAERS P e 8, s D)
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Table 1 Comparison of clinical data between the two groups
P (%) .
215 S5 = MR (%) KIS F(%) BRI 11(%)
JigitH 2 (n = 43) 58.24+7.06 21(48.84) 22(51.16) 4(9.30) 4(9.30) 4(9.30)
FLE X A (n = 58) 58.13+7.92 24(41.38) 34(58.62) 6(10.34) 6(10.34) 11(18.97)
X/i1E 0.07 0.56 0.03 0.03 1.82
P1H 0.943 0.456 0.862 0.862 0.177
ZH 51 AR IAE 51(%) 1l frb i /mlL g BT E]/h W48 R /mmHg
Jigint 2 (n = 43) 9(20.93) 51.39+5.97 14.51+2.07 157.42+18.02
FERT XM (n = 58) 12(20.69) 51.73+6.12 14.48+2.13 156.45+17.82
X/t1E 0.00 0.28" 0.07 0.27
P1E 0.976 0.781 0.944 0.788
W A HE,
1.2 Fik AL PR T A TS S i, SRR Im g BR S, Rk I
120 AR X ko I RS B BB R O O b VU R N EE, JREAGIRE, R)E, 4

SAET T (BRSSPI BRAR o AT 4 B RR
B, B BUMEMAN, KHE CTSeREfr, Tobikss
1.0 em A1H 28 i 11 SR 0 2.5 ~ 3.5 em Ab iR RE AR,
RS AT Sk OB Bt BE T CT s 5, ik
R M RJZ A N 210, FFE—1>3.0 em x 4.0 cm
() /N T o R A I e 7 ST BT P %) ELAA A7 R
A, RGP SR A iy RO S, Dkiie
FARMA - LABCRR 7 U0 TRl i B, 48 1 T
Jigi J2 2 ML M RE X, 3|§Endopor‘t¥ﬁ%7ﬂﬁ%/\mlﬂqj
B IX3g, NS (A=) 4. #8E STORZ, H%5 .
28164LA) i Bh T, HEAT I A F R T B o XTI
PR MBS, S RIS R R RS B ER, RIEE, F

AR, BAOFE SR, R, EEkK.

ot TSRS EFK:
% [ Medtronic, %5 . StealthStation S7) Hi %] i %
7%, BSEFREHEZL, H—4.0~5.0 cm )
O, BE BEARE N 3.0 em, FIFH SR R 204
B, RS HESEE B MR, FRRBR IR R R R HE
J& , ZE R 4 AR A A e N B PR B, P
AOMiIZe N EE, it IbimiE, MR, ¥
WL TE AEEI S, TN R 3 mm A5 |
BEE TR I SRR AN, W AT R D
P XTSI, D0 R P 5 | B AR B
DASBCRE R e B 0T 2 Jo b 1 sk R0 ML A R B v 1Y
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1.3 WEIEHR

IR /S I 0 iR = N 71| N O L N el
S BRI . R HRINAE . (MRS . AT AR ] |
Wik, AR TARBRIFIASS 3 d iR,
132 ik E RITRIAARE 28, RASEE
. DA ST BE A W i 2 (national institutes of health
stroke scale, NIHSS) ¥F43. 182 & e fs plOIR S KA
22 (mini mental state examination, MMSE) 1F43 Fll
H # =15 BE JJ Barthel 1844 (Barthel index, BI) ¥4},
WA B E R REIIRE . IANHIZHRER H ARG8T, JF
THREPYGTAG 2. NIHSS PFAh#s, Mg Tnesiits
B HE ;. MMSE 320 BIVEA38Es , IAHIDIREA H
A TR RE ) R,

133 AR L RAGEAR (SEE) filig
B CT A S IR TE R BOR o Jd 1 IR i Sy
FER), e 2R 8 mm, DA 2 HIVE A SR 2
W, PEATE, ST E EE R E PR S A
MM 25 & (cerebral blood volume, CBV) . Jii Ifil i &
(cerebral blood flow, CBF). Y@ H}A] (mean transit
time, MTT) F1F3 31 k& (mean arterial pressure,
MAP), F RS THIE A B R PR S 2 .
134 JFA g BAE. PRI, FEESERI N R
LRI AIE H i

14 HitEH*

K SPSS 27.0 GLi A Ao it o ek
PMIEC A 3% (%) 3R, HBCRH RS THa st
BHUASE £ b2 (v +£s) FoR, HWBCRIMFEA
RS o ARSI BT R FH Pearson 15 o FEF T UM

C
A: UKD B MAENEEENTIEERIL G C: RIS PR RS .
1 HZRNEHE T HCH mAdER AL 2
Fig.1 Surgical procedure of hematoma evacuation for HCH assisted by neuroendoscope
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oG ST PR FE AR O RUR . BT XU 2290y R A Al
Sy AT 2R R BE T I A 3 B AR XA [ S o A A A
NIHSS P43, MMSE P43 F1 BIPFAr AR 3508, I16
FELARPR AR il A . P<0.05 HESFA
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ORI, SRR S SRR AR R EUE AL,
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Fig.2 Imaging manifestations of patients with HCH
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(A
22 MWHEBEFAERILE

g 1 0 ZE T AR B PR R S 6 RS X 2
LRGBS (P<0.05), PZLERFEA T
PR 3dIM I ERRFRLE, ZR¥LHRITEE X
(P>0.05), W2,

2.3 WHBEFRITIRINEERELE

i 4 L ZH AT RS NIHSS PP43 . MMSE 34371

F2 PMABEFABRILE

BIPV 43 2 (H AR AL W] R T LIS X 4, 225539
BB (P<0.05), WL#E3,
2.4 MWEBEFLIELRE

WAL A ARG I RIE R AER I, ZRIGF
B (P>0.05), W34,
2.5 WABEMBEAEIRLE

i L L ZHAY TR IS MTT . CBF . CBV HIMAP ()
ZEA B R TR X MA, ZRWAESIHEL
(P<0.05) . WL3&s.

(xx58)

Table 2 Comparison of surgical outcomes between the two groups  (x + s)
415 AR i dt/mL TR A /min A5 3 d LB RR A%
figirt 2 (n = 43) 70.56+8.43 102.91+5.13 90.82+6.32
LT D IMLZH (n = 58) 71.12+9.09 110.69+8.98 91.33+7.19
i 0.32 5.09 0.37
P{E 0.753 0.000 0.712
*3 WARERTIRMEREEZERE (4, x+5s)
Table 3 Comparison of function status between the two groups before and after treatment  (points, x =+ s)
2051 NIHSS MMSE BI
Ft S a2 (n = 43) 10.19+1.84 13.05+1.33 17.37+1.38
FLRAT XML (n = 58) 7.48+1.51 11.71=1.38 9.64+1.41
e 8.12 4.90 27.49
PIa 0.000 0.000 0.000
x4 WMABEHRERR
Table 4 Comparison of complications between the two groups
25 - 1M/ 451 il R /] i PN R /151] THAEIE H i/ KHE (%)
fig et H 4 (n = 43) 1 2 0 1 4(9.30)
FIRA X 4 (n = 58) 5 4 2 1 12(20.69)
Yia 2.40
PAE 0.121
*5 WARERTIEHNMEREREAELR (vxs)

Table 5 Comparison of cerebral microcirculation indexes between the two groups before and after treatment  (x + s)
205 MTT/s CBF/[mL/(100 g+min)] CBV/(mL/100 g) MAP/mmHg
Jit B 4 (n = 43) 2.86+0.25 9.60+0.95 1.39+0.10 7.63+1.00
X M (n = 58) 1.53+0.24 5.94+1.46 0.71+0.09 3.95+0.69
tfE 27.05 14.33 35.81 21.88
P1E 0.000 0.000 0.000 0.000
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2.6 NATEIMEIRS TSR XML r=2377, P=0.028) #I MMSE iF 4 (r=2.358,

A EA M5 S 7R . MTT 5 NIHSS (r=2.316,
P=0034) 2 IEAM X (P<0.05), 5 BI¥5 M
MMSE iF 43 (r=-2366, P=0.029; r=-2.408,
P=0.020) #REHAAMHE (P<0.05). CBF. CBV I
MAP 5 NIHSS W4 2 A C (r=-2.342, P=0.031;
r=-2397, P=0.025; r=-2.372, P=0.028), 5BI
P4 (r=2358, P=0.030; r=2349, P=0.031;

P=0.030; r=2.392, P=0.025; r=2.387, P=0.029)
HIEAK (P<0.05),
27 I'NHRHITAREMBUBERIERNBE
1ER

fiEiH L0 MTT . CBF . CBV FIMAP BB 1% O
AL TR XA, 2586501 %E X
(P<0.05), W6,

*6 ETFI XHitARIEMRRIEIR SRS ERER
Table 6 Evaluation of the improvement of cerebral microcirculation indexes based on generalized estimating equation

HZ B SE Wald {4 95%CI P
MTT
T 5.943 0.238 623.530 5.477~6.409 0.000
Ji i e i -0.827 0.132 39.252 -1.086~-0.568 0.005
FEJRTT X 1l 0 - - - -
it fi) -2.569 0.378 46.190 -3.310~-1.828 0.000
I )< A 1l -0.432 0.082 27.755 -0.593~-0.271 0.021
TR CHEJFE 5 DX H i 0 - = = =
CBF
o 6.105 2.155 8.026 1.881~10.329 0.000
Jii i e i 0.458 0.074 38.306 0.313~0.603 0.020
BRI DX H 1 0 - - - -
P[] 1.453 0.596 5.943 0.285~2.621 0.000
I ] < A 0.572 0.142 16.226 0.294~0.850 0.017
R TR CHEJFG 7 DX H i 0 - = = =
CBV
o 6.342 2382 7.089 1.673~11.011 0.000
et 15 1 0.891 0.317 7.900 0.270~1.512 0.001
BRI DX H 1 0 - - - -
i) 1.353 0.258 27.501 0.847~1.859 0.000
P ] < A S 0.485 0.221 4.816 0.052~0.918 0.031
R TRTCHEJFG 5 X H i 0 = - - -
MAP
ot 6.117 2.673 5.237 0.878~11.356 0.000
et 15 1 0.567 0.104 29.723 0.363~0.771 0.026
FEIFCT DX 1 0 - - - -
iy ] 2.849 0.482 34.937 1.904~3.794 0.000
I ] < A S 0.581 0.245 5.624 0.101~1.061 0.023
R TRTCHEJEG 7 X H i 0 - - - -
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2.8 WEENAHREMIMINERSHERR
IRITIE . WAL NIHSS W2 AR F- B A% 9.275
g3, FLIRE Y 1 4096 97 5 Y NIHSS 3 73 85 5k i 19
X i 20 5P 35 £ B A% 3.028 43, Ar 4 SR TR
58 I A B B (B=-3.028, P<0.05). AJ7
J&i . MMSE ¥ 43 Fl BT 43 836 97 11 43 5 36 1
12.034 F1 11.246 4, FE7E T WAL, 28 B 43 #F
Z5RWoR, W0 i 2H5 97 5 9 MMSE 3T 53 Fi BI

R7T BETVNEENHE

PE 4 45 R Y X I 41 4 B £ i 5.738
4.97241.

AR . MTT SRR 5 3 AR B T ) 4 4
NIHSS #4377 A IE S (P<0.05), %I MMSE $F43
I (P<0.05); MTTZEK XS BITESR A 1 54
(P<0.05), CBV. CBF Hl MAP /4 J} &5 %} NIHSS $F-43
FEAEEN (P<0.05), XFMMSE, BIVF4r/=A1ER
i (P<0.05). W#7.

ARSI ThRER TS E R

Table 7 Analysis of the improvement effect of function status based on the difference—in—differences equation model

NIHSS MMSE BI
SN

B PAE BAH P BfH PAH
251 0.041 0.839 0.038 0.748 0.047 0.792
T -9.275 0.000 12.034 0.000 11.246 0.000
EERs RS i D5 -3.028 0.000 5.738 0.000 4972 0.000
AR 0.884 0.031 -1.014 0.021 0.034 0.783
Bk 0.057 0.729 0.048 0.852 0.045 0.815
VS 0.044 0.926 0.049 0.907 0.053 0.729
AR 0.052 0.814 0.032 0.954 0.043 0.820
PRI 0.049 0.838 0.032 0.993 0.051 0.796
= i I AE 0.038 0.916 0.046 0.875 0.057 0.757
HR I i 0.042 0.938 0.045 0.875 0.054 0.726
MTT 1.291 0.000 -1.569 0.000 -0.973 0.000
CBV -0.841 0.035 0.932 0.021 0.897 0.028
CBF -0.767 0.039 0.738 0.040 0.751 0.042
MAP -1.213 0.000 0.874 0.042 0.842 0.035
Il Jir gt 0.131 0.424 0.094 0.536 0.084 0.635
AR I 3 0.041 0.983 0.032 0.993 0.033 0.798
FARAF[A] 0.052 0.854 0.045 0.885 0.067 0.641
FRGEN T AR 0.758 0.032 -0.821 0.048 0.121 0.468
ARJ5 3 d i E R 0.109 0.516 0.034 0.996 0.112 0.517
Wi e 0.158 0.409 0.102 0.407 0.094 0.586
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[ TEAG 33T R 5 JE T XAk 1) 25 48 52 R 4w
JERA N, X TAENEE T AR, I OCHAE T
PEBUA S AR B . EFRFILR T X MR B,
i R A OB 053t BlA BAR 5.0 em 9 ERIE
Bk EAT U TT 6, RS 8 TR AR A, s RO
Il AR AT I R B, SR R AR
NREHA, BRI, SRR 2R
) 2 L rp S I b /N, SR BE S|, X
F R g BEE R, USRI AR S I ) SR, T e
AR RO . S Z B, KRR R
AAEFI L E, A%, MR R
M2 2 A BE/INIRAS A, 0 2 % rE A B R K o
VEEC A kX5 TS ke, D AE A e
Jei K VAT P XURY, PR Bl 2 A Bt L T S | AT
HLEE 1k I
3.2 MWZRNEHBREMHmAMERT X HmETH
[ 35ES
320 AR A @ ARG M AR
A5 X H I AR VAT RIS NIHSS ¥4 . MMSE $-43 #1 BI
VoA 2 EAT T BT, Sl mdiAq L, 3
JEE T X ILZEL VA Y 7 TS NTHSS $E43 . MMSE 343 F1 BI
PO 25 (A8 AL B /N (NTHSS 343 B AR T4 7 AT,
MMSE PF43F1 B3 B & TIRYTHT) , X4
SN LT BR AR G B 2 e . N Iie
FH B AR, HA W WRCR™, ELRG - 20
H HIBEERSORTE AT
JF AR 7y dn ASBIEFE Y, BRI D iR
ARG I AIE R AR, (HMZ LA, Z=RIoseit

3.2.2

FR (P>0.05), ZIESFEAR/NG G, BARMIZ
B AR B B W AL | LB R 4007 O 4
A, (AFEA BRI T X M, % X A
, BREZR, FAMEEERCR, A5 MBITRAE",
323 EAEER AR AR @ ARBERA, Skt
M A AR B, R DCH 2R Y TR MTT . CBF,
CBV FIMAP [ 25 fHAZ AL B/ (MTT B AR THRYTRT
CBF. CBV HIMAP W4 & FIRY7HT . ABFRIC R,
P2 B I R R I T 5 2O B e il AR A
MTT. CBF. CBV I MAP S RifEER AR 1 B8 1 AL
TR R, AR Il i R A
J7 )5 MTT B & R f#, CBF. CBV Al MAP B 38 il
FUA AT X I ZH MTT T IR S B &, CBF,
CBV 1 MAP 3% ir g B2 55 5 W3 o 8 ol AR Ay kg HS i
M FEEERS R R, IR A S B0 4 25 FI D g2
P, SEMIE 2 25 R —RIGEBUR I . TERG
iR AE NG, MO R FEIZH UK, s ER
ZHE YL, MITIEK, 7R T MR ma s
DXEARCR MR, BB T SR R R A A ) i
CBF (sl /b, eIl 2 U AS 3] 2 6% 1) SEURE SR o
BERE, kRl TR e, CBY RYZEAE, Wi
— AR T AR A S 2, AT R] R R il It
RS I0 Bl 23 B 1 A R R i MAP A]
S SR, LS I i R, SRR
i CBF 1 20 27 1 3 VRS, 78 HCH PR Y7
P MAP | 2 FE A0 10 0 7 e R A1 9 2 T
BIRIT RS, BTESCEIEES, W R 25,
AW R I, MTT 5 NIHSSTE/F 2 IEAHS, 5 BT
43 F MMSE 3143 &2 i #H ¢, CBF. CBV Al MAP 5
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