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Abstract

Objective: To investigate the clinical effect of keyhole minimally invasive approach in the treatment
of hypertensive intracerebral hemorrhage (HICH), and to comprehensively evaluate its safety and
effectiveness from the perspectives of surgical trauma, hematoma clearance, neurological recovery,
complications and mid-term prognosis, so as to provide reliable evidence for clinical surgical selec-
tion. Methods: Sixty patients with HICH who underwent surgery in our hospital from January 2022
to December 2024 were enrolled. They were assigned to the keyhole minimally invasive group (ob-
servation group, n = 30) and conventional craniotomy group (control group, n = 30). Perioperative
indicators, hematoma clearance rate, GCS, NIHSS, Barthel index, complications and 6-month prog-
nosis were compared. Results: The operation time, intraoperative blood loss and hospital stay in
the observation group were significantly lower than those in the control group (P < 0.05). The he-
matoma clearance rate at 24 h after operation was significantly higher (P < 0.05). GCS scores at 3
d,7 d,14 d were higher, while NIHSS scores were lower and Barthel index was higher at 1 and 3
months in the observation group (all P < 0.05). The total complication rate was 13.33% in the ob-
servation group and 40.00% in the control group (P < 0.05). At 6-month follow-up, the favorable
prognosis rate was 83.33% in the observation group, higher than 56.67% in the control group (P <
0.05). Conclusion: Keyhole minimally invasive approach for HICH is characterized by less trauma,
more effective hematoma evacuation, faster recovery and lower complications. It provides better pro-
tection of brain tissue and neurological function, significantly improves mid-term prognosis, and is
worthy of wide clinical application.
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2.1. —HRFER
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KA EE TR EAIGR ARG R, AERP BRI, BRpHkknifE: mel=
R EIZEIMBING & B E AR FE R EaEiE . mUURE . JERGE K 26 e & e . T
ML 5 30~60 mL #% b HLAER R/ ML A AR AE P AR JCHEAT RO AR FT R IR v T R
LY/ b v I 3 QoL /AN S ol = N1 1719 O 0 N D T N 2 SR TR T DA ST =T P o 2
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B K@ IRIT BRI
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© KWiJaEk CT UFS % Bt i, b E4% 2 HAXTHE R 30~60 mL; @ BEAEA B & i
JEIR S, AR IR T s @ RIEETFARBIE <72h; @ 4 40~75 % © Aii GCS 157 6~14
gy © MREM. B O SEEENR R © R, MEmsARE 6 AT

2.1.2. HigtmlE

@ Bt /N s B R R R a  E N L @ WA U FLAOR . AR A R IEAN R E
@ HMIIRe R /MRS BRI HPTEEZY): @ PEFE DR e, PEE R RS T
ZFER; © BEATEERN AP EEE . FEEE . IANRIRRS; © RUTESERIN PREE 5K o
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WER: 18, L 126 F#k 42~73 ¥, P31 58.46 £ 7.52 %5 GCS ¥4 9.13 £ 2.04 435 ILAf
B 44.27 + 836 mL; FEIRATIX I 24 1, fxirt i 6 s &% A RIS A 19.35 +5.82 he

YRR : 51941, 11 Bl R 41~75 %, P 59.12 £ 7.83 %5 GCS V4 8.87 £ 2.11 435 IfLfif
& 43.83 +£8.59 mL; FEETTIX A 23 5, Mint i 7 s &R A ORI A] 20.14 £ 6.13 he
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PIAH R E ARG R G — AR 77 58 o RSN I A fRAE . I SR P AN 2 R R AL AR A T
PR, YERPUCAE R AE 120~140 mmHg, 38845 LT RIZTM a0 S 2R L 45 T HOKFEASUE . 1k, &7
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2.4. WEIEFR

1) FEFREIFER: FARR ., R s, REEBN . 2) mERZE: K5 24h L&KW CT,
2 AN HRR PR, MERE =CRATINE - REHRR MM E) ARATIATE < 100%. 3) &=
PRI RETAARSE 3d. 7d. 14d KH GCS WP R 4) #EDife 54EERES): Rl RE
1AL 3N H KR NIHSS PR PR D) BRI FE RS, Barthel $8E0PHN HH AR TERE 1. 5) FERE: 12
ARG AL PR Ge lEE BBERE . IRUK . R N B ER KR S R A L. 6) T
Ja VG RJE 6 A KA GCS WA HSTIE, 5 NIRE RIF, 4 9 NS, 3 /0 NEERE, 2457
NREIAAE, 14 RFET. FiljE REFSE = (4 40 +5 40/ BE x 100%.

2.5. G FEAE

KH SPSS 22.0 Giit F AT IR T, TR VTR LIS £ FRUEE (X 15 )R, AL LTS
FEAS ¢ 656, 2H P9 EEATECN ¢ #5560 THEPR DA B (%) Ko, IR LLEAT 2 K50 S PORER AR
. P<0.05 AEREBAG IR L.

3. 58
3.1. FREEFAREAIEFRELE

WMEHAFARB A ER . AP HMEED REERNERE, SRAREERHEFRITFE X
(P<0.05), W& 1.
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Table 1. Comparison of perioperative indicators between the two groups (x £ s )

= 1. AR FAREEIRLER (X £5)

451 B4 TR 8] (min) AR H I A (mL) ARG AR I T (d)
Mg 30 11237+ 18.42 142.53 +31.64 14.56 +3.21
X REZH 30 165.84 +23.15 273.66 + 42.81 21.33 +4.46

t1H - 9.624 13.725 6.837

P{H - <0.001 <0.001 <0.001

3.2. LA AARRIRELEE

WA ARG 24 h MLHERR RN 90.64% £ 5.81%, X HRZLA 81.52% + 6.43%, WS4 535 T X IR,
ZR BB SR L (t=5.826, P <0.001).

3.3. AHEFARAIE GCS TETEEER

ARETPAH GCS VPEr ZR LG THFE X (P >0.05); KRJF3d. 7d. 14d B4 GCS P ¥RA T & T+
mr, HWEA ST RA, ZREFSIEE (P <0.05), WE2.

Table 2. Comparison of GCS scores before and after surgery in the two groups (X £ s , points)

2. BEFEARAE GCS ENLEB (X +s, &)

51 1% NG} RJF 3d ANE 7d RJg 14d
WEEH 30 9.13+2.04 12.46 + 1.63 13.62£1.25 14.18 +0.82
o 2 30 8.87+2.11 10.95+1.78 12.31+1.43 1326+ 1.11

t{8 - 0.492 3.415 3.862 3.749

P{H - >0.05 <0.01 <0.001 <0.001

3.4. MEMATIEES HEEFRRNILER

RHETHIZ NIHSS 747 Barthel 88022 R LG 1= (P > 0.05); AR5 1 H 3 AN H L NIHSS vF
5335 N B, Barthel $8403% BFt, MU BGERR A B0 T IRA, ZRBEASIMEE X (P<0.05), W% 3.

Table 3. Comparison of NIHSS and BI before and after surgery in the two groups (x £ s )
52 3. F4AF ARG NIHSS & BI b3 (X +5)

fekr 2H 5 k- N Rjg1/7MA RJg 31 A
W EZ 20 30 20.15 +3.42 12.46 +£2.73 8.52+2.06
NIHSS
X 2 30 19.87 +£3.56 15.83 +3.14 12.94 +£2.57
W EZ2H 30 35.82+5.71 61.94+7.26 77.68 + 8.35
BI
pagiteEi:l 30 35.36 £ 5.93 50.87 + 6.81 63.92 +7.64

3.5. MERBHLIELLE

WL I RRE R R AEFR N 13.33%, SHIRLALA 40.00%, WA EZEM TR, 27 EA5 %R
(> =5.455,P =0.020), W% 4.
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Table 4. Comparison of postoperative complications between the two groups [cases (%)]

= 4. MLERFEH L TEECE51(%)]

HRAE M EZ4H (n = 30) SR 4H (n = 30) 7 P
i 1(3.33) 3 (10.00) 1.071 >0.05
Ji S T e 2 (6.67) 6 (20.00) 2.583 >0.05
PP R G 0(0) 2(6.67) 2.069 >0.05
R 1(3.33) 2(6.67) 0.351 >0.05
fisi AR 7K 0(0) 1(3.33) 1.017 >0.05
S 0 (0) 1(3.33) 1.017 >0.05
MR 4(13.33) 12 (40.00) 5.455 0.020

3.6. FRLEARE 6 NATRELE

WS GCS VF5r: 5 154, 4 73 10 61, 3 45 4451, 2 55 1 5, TGAET- Wi, Ti)E R4F2E 83.33%.
SHEZL GCS W5r: 520 841, 4294, 34> 84, 243 341, FET-2 fl, FiJm RIFHK 56.67%. M4
e REFREE S TXRA, ZRAA51H7E (G =5.079, P=0.024).

4. Wig

e I o I B 45 40 A ST U 38 5 4 R M e A A, I R S R N R T
AR, S SR R — D I E M A TR T, SR A T R ME DL A (4]0 8 G5B IR B
FURBI N B RIG IR AT, A5 [ E x BRE S, BFLA A N B 7E AR BATE AR . i RR . &
W I RRERT 57 MR TAE G AR, 5 A6 T & i i t i iz Oa Fe g e — 2 6] [8],
I LR R e PR A A {E

Bl FAR MR R, WERHFARRENERE., HilEE>, R EERE, %088 TR
MBI AR 3~4 em /PYIH L 2~3 em ANV, ToHR RVEHERI B, IRINE. SRS H
SRIAIBRERAE, KRG I 2R 2y 5 DRV, T AR TR 3] (9] AHECTAE STl H 7 255 I
R ZAB R ) B, LR B R AT ED R AL, R IR TR, i R A e,
B v 2 AR R R o R R R B 1297 2R A (8]

AT SR ARG 24 h MLIIEBR 2 90%, 235 1 T 0T REZH, A4 BB FLN SRS Y75 ok oL e ARy 10 35
ARAGKRFEIM CT FEHEE AL, AR A B N IR TSR AR B ML, B A e M SRIE BRI se R, R RE
L RORUE e TRE G b4 I b B JE IR 2 2R S TN I, BRAG T I RS [ 7] [10]. IR 7 P g
ARG SE: M E >60mL. B HIGAL & AL SR B IR, ;s (i & 30~60 mL. 1Y X &
Fogr I TERA M HAE R R, BN et AR R, SRR (5].

PR D RE LRI A2 w8 I ot LYR 7 %00, MRS GCS. NIHSS ¢ Barthel $8¥UGE RIS T
XTHEZH, EHIE T BRI AR . 25 B UL RE 1585, AL ST MURYE FE 24 &) N =
AR PERAT, LB IEIE B M2 2R RN, REHEBETT A TIREX, (REAMSAE TR, K5
KM BORWKE R, PR RIS ERE ISR, ARSI AT RS B AR BB R (1] [12]. RJEHTE
ML EAE 120~140 mmHg, &8 m . YT 200 %8 .

NS H R A R AE AN 13.33%, AT XHIRZL1 40.00%, ZFE3E. SFLNBAIO/N, MR HS R
RN TR, 7] 205 AR T pAg S T e e XU, [ sl B « I APUK S5 8 R G0 IR R00E s BB RGN
PO, WTRMIRRIGSD, AUREENAM DI ARE[13]. TG MENE K BVRA, FURRN BB E, B
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55 AL R 5 » FR AR iy A FLIR AR S R SR M T, IR A s BT R R I P SR 2 AT

LB ImKSEERA IR, WA ARTT I K& 757 2% AARTE, PO EARNSE, IR JEilE 438G
J707 % BELIBIAR I D IR R OE AL T P ARG N, XL AT IR, R R
FARJE R AW, ARG RFERAEMR, BARREREEEMEIiE. HiZARA AL RS
B ARG AR, BRI A A (A, i DUARBEOR VS BBl R Bk Lt I3 2 B R it
P S B TS IR R o AR S U & & - BRI L B R, AR AR T 30~60
mL XA, Rk A AREREEr RN EE . RIMEGERE I A, RboRE#Ex0,
T BRI T7 AR A A TGO, RS AEAC PRI P I A, JRUE BORBAY),  REW DR 2 1 i 3 R8T N v
JEAEAR, R . ALZARTRIIOR . BHRARIE VR, YA RECE W&, &
FARJE BN IS 18] ST, AR A A KU e, HLA o B8 ARG /5 2 W A PR AR E
AT M AR 60 mL. M oRECEBN IS . & IS0 5 HexE AR R G R . IR 2
J7 AR, AR EFARTTR, T S R 2 R e PRSP Ra i S5 B
i R DR SETT AR B TR, o A6 S il A8 B I S T Pt s T AR

AWM 6 A RIA G BEVTEARESS, BRI G TA A 5 h 1fi Hh f E, BAL A AR
547 R AU 3 TS R, (E2 7 R VA CE WA TR SR AP, ANAEE P T e 0 v L P i o i
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e BT o AN [ 7™ B 2 v LI Y I 6 2 P i PRSI 75 oK [14] [15]

5. R RBRME S

B FAIAAAETE 2 AW BRI T AR RS EER  5 S A — e L. H o, A
ORI FC T e rpC [ B I R 234, R Sl AT IE PEREAL 2 41T BT (83 0 TR 7 S8 el R = i 45
A A IRAE LR R 2T BB SR G HE, 8 T IR ML AR RAE,  XE DU Lk i 35 1k
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FIRETARKIS RIS L ML AR Ao BAE AR, BRI W22 3 2 vl RE L T AR IS s . AR5
I RAE I RSz AR 2 T REK R BRI T4 R BRI A A% . BRILZAh, ABHRAOT RS 6 A
MR IRE DT AR, BEVIRIIA IR, REERGSIHEE ARG 1 FLERMIFZ DR R BRI
BUK A 5 S AN R, ik mvr MR UK IR RSk s 5 e et 57 . Rl
AHFFEH GCS. NIHSS S5 D RE R R IT- 20 1 il PREE T HEVPAL, RSAT BH BOWE PR N, A7 78
—EEMIE . FETLAUEARE, JRSn I RZ . KRR RTIEMERENLN AT 7T, ARt T
AREAFRE ST NG, M ERME. IR KRR TIRR, KT BT, 3 DA HExS t
PR AT IR IE I 5 Z ST R NIRRT RS 7 1R 4L 3 AT SE IR IR A -

6. &5t
ST L AR 30~60 mL TEHG BN « A v AT TR (S - I i £ o 5, LA T AR 3
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