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the treatment of spontaneous cerebral hemorrhage:
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Abstract

Objective: To compare the efficacy and safety of neuroendoscopic surgery and minimally invasive
puncture surgery in the treatment of spontaneous cerebral hemorrhage. Methods: The English databases,
including PubMed, OVID, EMBASE, Cochrane Library, and the Chinese databases, such as CNKI,
Wanfang and Weipu, were computer searched to collect the relevant literature on the treatment of
spontaneous cerebral hemorrhage by neuroendoscopic surgery and minimally invasive puncture surgery.
The included literature was meta-analyzed using Stata 17.0 software. Results: A total of 10 articles
were included in the study. There were 344 patients in the neuroendoscopy group and 419 patients in
the minimally invasive puncture group. Compared with the minimally invasive puncture group, the
clearance rate of postoperative hematoma in the neuroendoscopy group was higher (MD = 19.71; 95%
Cl14.84-34.57,7 =2.60,P =0.01 <0.05), the amount of hematoma cleared was higher (MD = 16.5;
95% CI 5.95-27.04,7Z =3.07,P=0.001 < 0.05), mRS score was lower (MD = -0.49; 95% CI -0.76
to -0.21,Z =-342, P =0.001 < 0.05); GCS score was higher (MD = 0.74; 95% CI 0.05-1.43,7Z =
2.09, P =0.04 < 0.05). However, the operation time was longer (MD = 51.44; 95% CI 37.44-65 .44,
7 =7.20,P=0.0001 < 0.05) of patients in the neuroendoscopy group than those in the control group.
Conclusion: Neuroendoscopic surgery is superior to minimally invasive puncture surgery in the
treatment of spontaneous intracerebral hemorrhage in hematoma clearance and clearance rate,
postoperative recovery, and postoperative consciousness recovery. Neuroendoscopic surgery has better
efficacy and safety.

Keywords: Spontaneous cerebral hemorrhage, neuroendoscopic surgery, minimally invasive puncture
surgery, meta-analysis

INTRODUCTION At present, there are many ways to treat
sICH, such as traditional craniotomy, puncture
and aspiration and endoscopic technology.’
As an open operation, craniotomy can clear
hematoma well, but it also increases the risk
of brain tissue injury, which may offset the
beneficial effects of surgery, especially in the
case of deep soft tissue hematoma of the brain.?
Therefore, minimally invasive puncture surgery
(MIPS) has been introduced to reduce surgical
trauma by removing hematoma in patients with
cerebral hemorrhage. This method is less invasive
but carries a risk of re-bleeding or hematoma
expansion.** Subsequently, endoscopic surgery
(ES) has also been widely used in the treatment
of cerebral hemorrhage'’, and the removal of

Spontaneous intracerebral hemorrhage (sICH) is
a type of stroke that accounts for about 20% of
all strokes.! The mortality rate of patients is as
high as 40%, and 60-80% of patients will remain
disabled. It is a devastating cerebrovascular
disease with high mortality.?* In recent years, the
incidence rate of spontaneous cerebral hemorrhage
has also increased with the aggravation of the
ageing population.** And compared with young
patients, cerebral hemorrhage in elderly patients
is often accompanied by other diseases, leading
to more complicated treatment.® Therefore, the
choice of the best treatment method is crucial
for the final efficacy.

Address correspondence to: Jun Wang. Department of neurosurgery, Linping Campus, The Second Affiliated Hospital of Zhejiang University School of
Medicine, Hangzhou, China. Email: wangjun5711@126.com

Date of Submission: 19 February 2024; Date of Acceptance: 6 August 2024
https://doi.org/10.54029/2024wsh

973



Neurology Asia

hematoma under an endoscope can significantly
reduce the occurrence of brain tissue damage.'
When MIPS and mild hypothermia technology
are used to remove hematoma, it can reduce the
damage of hematoma to surrounding brain tissue,
effectively alleviate inflammatory reaction, reduce
brain tissue damage, and improve brain function.'
Although the application of neuroendoscopy
in the treatment of spontaneous intracerebral
hemorrhage has gradually increased in recent
years, the efficacy and safety of neuroendoscopy
compared with minimally invasive puncture are
still controversial. Therefore, in this study, we
adopted the method of evidence-based medicine
to extract the relevant outcome indicators.
We conducted a Meta-analysis of the articles
published in China and abroad on the efficacy and
safety of neuroendoscopic surgery and minimally
invasive puncture surgery in the treatment of
spontaneous intracerebral hemorrhage from
January 30, 2024, to provide theoretical support
for the efficacy and safety of clinical treatment
of spontaneous intracerebral hemorrhage.

METHODS

Literature search strategy

The computer searched the English databases,
including PubMed, OVID, EMBASE, Cochrane
Library, and the Chinese databases, such as
CNKI, Wanfang and Weipu, for the relevant
literature on the comparison of neuroendoscopic
surgery and minimally invasive puncture surgery
for spontaneous intracerebral hemorrhage.
The language range of the search was limited
to Chinese and English. The literature was
updated until January 30, 2024. The keywords
included “neuroendoscopic surgery”, “endoscopic
surgery”, “minimally invasive pulse surgery”,

“spontaneous cerebellar hemorrhage”, “cerebellar
hemorrhage”, and others.

Inclusion and exclusion criteria

Inclusion criteria were: (1) Population: Patients
diagnosed with spontaneous cerebral hemorrhage
according to the diagnostic criteria of the Chinese
Guideline for the Diagnosis and Treatment
of Cerebral Hemorrhage, but not limited to
nationality and course of disease; (2) Intervention
and comparison: The experimental group received
ES, and the control group received MIPS for
sICH; (3) Outcome: Safety and effectiveness
(hematoma clearance rate, hematoma clearance
rate, postoperative hematoma, postoperative
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complications, operation time, hospital stay, mRS,
postoperative GCS score) and other outcome
indicators of the two treatment schemes; (4) Study
design: Literature types included randomized
controlled studies and non-randomized controlled
studies.

Exclusion criteria were: (1) There was only one
surgical method in the study and no comparison
was made; (2) The patient had cerebral hemorrhage
caused by trauma, aneurysm, hemangioma, and
other reasons; (3) Important data was missing
or could not be extracted; (4) Repeat published
literature.

Data extraction and document quality evaluation

Two researchers screened the literature according
to the inclusion criteria and exclusion criteria.
After reading the full text of the included literature,
they extracted the general data (Table 1), such as
the author, the year of publication, the average
age of the patient, the volume of preoperative
hematoma, et al. and the outcome index data. In
case of dispute, the third researcher participated in
the decision process. Since most of the literature
included in this paper were case-control studies
and cohort studies, the Newcastle-Ottawa scale
(NOS) was used to evaluate the quality of the
literatures.

Statistical methods

Combined meta-analysis and publication offset
evaluation were performed using Stata 17.0
software. The effects of categorical variables
were described by relative risk (RR) and 95%
CI, while continuous variables were described by
mean difference (MD) and 95% CI. P test were
used to test the heterogeneity of the included
literature. If > <50%, there was no statistical
difference in the heterogeneity of the included
literature. A fixed effect model was used.
Otherwise, there was a statistical difference in
the heterogeneity of the included literature. A
random effect model was used, and the source of
heterogeneity was analyzed. Egger’s test was used
for risk bias assessment. P < 0.05 was considered
that the combined effect quantity MD or RR was
statistically significant.

RESULTS

Literature retrieval process

A total of 341 relevant literature were retrieved
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from databases, including 308 in English and 33
in Chinese. A total of 241 literature were obtained
after removing duplicate literature. 82 remaining
literature were obtained after reading the titles
and abstracts of the literature. After receiving
the full text of 82 literature, re-screening was
conducted to obtain 15 literature that involved
relevant systematic reviews, reviews, and animal
experiments. After carefully reading the full
text, the literature data were examined. Finally,
10 studies were included, and other 5 literature
were excluded due to incomplete data or unable
to extract data, as shown in Figure 1.

Literature quality evaluation

This paper evaluated the bias risk of the included
literature according to the NOS scale. The total
score of the cohort selection was 4, the total
score of the comparability of the cohort was 3,

Reports of included studies
(n=10)

Figure 1. Flow chart of the inclusion process of literature
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the total score of the result analysis was 3, and
the total score was 10. Among the 10 articles we
included, 2 articles had a total score of 9'*!, 2
articles had a total score of 8'*15, 3 articles had
a total score of 7'%!132! ‘and 3 articles had a total
score of 6."2%22 The total scores were all larger
than 5. Therefore, the quality of the 10 articles
included was relatively high, as shown in Table 2.

Meta analysis of clinical results

Comparison of postoperative hematoma clearance
rate of patients

A total of 9 articles' %1822 reported the
comparison of hematoma clearance rate
between neuroendoscopic surgery and MIPS
in the treatment of sICH. The heterogeneity
analysis found that 7 = 99.08%, with high
heterogeneity. Through the analysis of the source




Table 2: NOS quality evaluation

Included literature Que.:ue selection Cor.nparability Res.ults TOt?ll
(points) (points) (points) (points)
Cai 20171 4 1 3 8
Cai 2022 4 2 3 9
Cho 2006 4 1 3 8
Fu 2018!¢ 3 2 2 7
Goyal 20197 4 2 3 9
Li 2017 3 1 3 7
Li 2018" 3 2 2 6
Tang 2018% 3 1 2 6
Xiao 20207 3 1 3 7
Zhang 2017% 3 1 2 6

NOS: Newcastle-Ottawa scale

of heterogeneity, it was found that it might
be caused by the difference in the operator’s
proficiency and the hematoma measurement
method. Therefore, a random effect model was
used to conduct a combined analysis of the effects.
The results indicated that the hematoma clearance
rate of neuroendoscopic surgery was better than
that of MIPS (MD = 19.71; 95% CI 4.84-34.57,
Z =260, P =0.0] < 0.05), and the difference
was statistically significant (Figure 2).

Comparison of hematoma clearance volume after
operation

Atotal of 6 articles'*5"" P reported the comparison
of hematoma clearance in the treatment of sSICH by
the two methods. The heterogeneity analysis found
that 1> = 98.25%, with high heterogeneity. After

the examination of the source of heterogeneity,
it was found that the hematoma clearance in
neuroendoscopic surgery was more than that in
MIPS (MD =16.5;95% CI: 5.95-27.04,Z=3.07,
P=0.001<0.05), The difference was statistically
significant (Figure 3).

Comparison of postoperative hematoma of
patients

Atotal of 413151819 articles reported the comparison
of two methods for the treatment of postoperative
hematoma of a SICH. The heterogeneity analysis
found that I? = 97.31%, with high heterogeneity.
After subgroup analysis, it was found that P =
0.001. The heterogeneity source analysis was the
study of Cai et al."® After removing this study, it
was found that I = 7.18% < 50%, and the fixed

ES MIPS Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
T
Cai 2017 20 893 83 22 431 129 : —e— 46.20[3956, 52.84] 11.07
Cai 2022 40 892 955 42 442 33.1 : —e— 45.00[34.34, 55.66] 10.69
Cho2006 30 &7 83 75 13 +: 12.00[ 654, 17.46] 11.15
Fu 2018 61 908 79 56 352 94 : - 55.60[52.46, 58.74] 11.26
Li 2017 58 855 113 54 86.2 103 -4 | 0.70[ -471, 331] 11.22
Li2018 25 92 46 23 928 53 -4 : -0.80[ -360, 2.00] 11.27
Tang2018 42 923 72 40 894 116 e : 290[ -1.26, 7.08] 11.22
Xiao 2020 30 867 223 78 70.23 852 -01' 16.47 [ 13.37, 19.57] 11.26
Zhang 2017 20 91.3 164 20 89.7 127 —j— : 1.60[ -7.49, 10.69] 10.86
Overall ‘ 19.71[ 4.84, 3457]
Heterogeneity: 1° = 508,27, I* = 99.08%, H* = 109.04 :
Test of 8, = 8; Q(8) = 970.22, p = 0.00 }
Testof 0= 0: z = 2.60, p = 0.01 !
| : .

0 20 40 60

Figure 2. Comparison of hematoma clearance rate between neuroendoscopic surgery and minimally invasive
puncture surgery for spontaneous intracerebral hemorrhage
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ES MIPS Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
1
Cai2022 40 3921 1447 42 211 499 —L— 18.11[13.47, 22.75] 16.99
Cho 2006 30 48.19 33.41 30 23.76 6.25 —:—C— 24.43[12.27, 36.59] 14.24
Goyal 2019 18 392 69 54 146 33 i - 2460 [ 22.23, 26.97] 17.42
Li 2017 58 557 147 54 541 13 b— ! 160[ -3.55, 6.75] 16.86
Li 2018 25 147 28 23 144 26 - } 030[ -1.23, 1.83] 17.51
Tang2018 20 683 84 22 369 7.1 i —e— 3140[26.71, 36.09] 16.98
I
Overall i 1650 [ 5.95, 27.04]

Heterogeneity: t° = 164.72, I° = 98.25%, H* = 57.20
Test of 6 = 8 Q(5) = 405.65, p = 0.00
Testof 0 =0:z=3.07, p=0.001

0 10 20 30 40

Figure 3. Comparison of hematoma clearance between neuroendoscopic surgery and minimally invasive puncture
surgery for spontaneous intracerebral hemorrhage

effect model was used for the combined analysis
of effect quantities. The results demonstrated no
significant difference between the postoperative
hematoma of neuroendoscopic surgery and MIPS
(MD = -0.14; 95% CI -1.16-0.89, Z = 1.60,
P =045 > 0.05), and the difference was not
statistically significant (Figure 4).

Comparison of postoperative complications of
patients

Atotal of 9 articles'>>**reported the comparison of
the two methods for the treatment of postoperative
hematoma of sICH. The heterogeneity analysis
found that ? = 63.68%, and the heterogeneity

among the included literature was moderate.
The combined analysis of the effects by the
random effect model found that the postoperative
complications of neuroendoscopic surgery and
MIPS were not significant (RR = -0.44; 95%
CI -0.97-009, Z = -1.63, P = 0.10 > 0.05),
The difference was not statistically significant
(Figure 5).

Comparison of operation time of two methods

Atotal of 4 articles'>'%1*?! reported the comparison
of the operation time of the two methods for the
treatment of SICH. The heterogeneity analysis
found that P = 92.33%, and there was high

ES MIPS Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
1 |

Cho2006 30 7.13 1033 30 841 1156 -1.28[ -6.83, 4.27] 2420
Li2017 58 86 25 54 9 28 -0.40[ -1.38, 0.58] 26.98
Li2018 25 159 41 23 148 38 1.10[ -1.14, 3.34] 2656
Heterogeneity: ©° =0.10, IF= 7.18%, H* = 1.08 L3 -0.14[ -1.16, 0.89)

Test of 6=0: z = 1.60, p = 0.45

2

Cai2017 20 55 522 24 164 -18.50[ -25.99, -11.01] 22.26
Heterogeneity: © = 0.00, I’ = %, H’ = —=ll— -18.50[ -25.99, -11.01]

Testof =0:2=0.00,p=.

Overall
Heterogeneity: ©° = 67.45, I’ = 97.31%, H* = 37.14
Testof 6=0:2=-0.99, p=0.32

Test of group differences: Q,(1) = 22.65, p = 0.001

-424[-12.62, 4.3

-30
Random-effects REML model

T 1

20 -0 0 10

Figure 4. Comparison of neuroendoscopic surgery and minimally invasive puncture surgery in the treatment of
hematoma after spontaneous intracerebral hemorrhage
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ES MIPS Relative Risk Weight
Study Yes No Yes No with 95% CI (%)
Cai 2017 119 3 19 — L 100[-318, 1.8 462
Cho 2006 1 20 5 25 _ -1.61[-3.70, 048] 495
Fu 2018 12 49 23 33 —o- -0.74[-1.33, -0.14] 1676
Goyal2019 5 13 30 26 —e -0.66[-1.44, 0.13] 1452
Li 2017 38 20 16 38 || @ 079[ 034 124] 1844
Li 2018 2 23 2 2 ——L4—— 008[-196 179] 580
Tang 2018 4 38 9 31 — 0.86[-1.96, 0.24] 11.14
Xiao 2020 8 22 28 40 —$ -0.43[-1.09, 0.22] 16.02
Zhang2017 2 18 5 15 — 0.92[-2.43, 060] 7.74
Overall - -0.44[-0.97, 0.09]
Heterogeneity: ©° = 0.34, I = 63.68%, H*=2.75 :
Test of ,=0; Q(8) = 27.88, p=0.00 |
Testof6=0:2=-1.63,p=0.10 !

-4 2 0 2

Figure 5. Comparison of postoperative complications of neuroendoscopic surgery and minimally invasive puncture
surgery for spontaneous intracerebral hemorrhage

heterogeneity among the included literature.
The analysis of heterogeneity sources found
that it may be caused by the difference in the
surgical proficiency of the surgical operators
and the difference in the recording standard of
the operation time. Therefore, the random effect
model was used for the combined analysis of the
effect amount. The results indicated that the time
of neuroendoscopic surgery was much longer than
that of MIPS (MD = 51.44; 95% CI 37.44-65 .44,
Z =7.20,P = 0.0001 < 0.05), and the difference
was statistically significant (Figure 6).

Comparison of hospitalization time of patients

A total of 6 articles'>!7182022 reported the
comparison of hospitalization time of patients
with SICH treated by the two methods. The
heterogeneity analysis found that I* = 94.85%, and
there was high heterogeneity among the included
literature. The difference in hospitalization time

ES MIPS
Study N Mean SD N Mean SD

between different hospitals was relatively large.
A random effect model was used to conduct a
combined analysis of the effects. However, the
results indicated no difference in hospitalization
time between the two treatment methods for
patients with sSICH (MD = -1.63; 95% CI
-3.96-0.71, Z = -1.36, P = 0.17 > 0.05), and
the difference was not statistically significant
(Figure 7).

Comparison of mRS scores of patients after
operation

Atotal of 5 articles'*??reported the comparison
of postoperative mRS scores of patients with sSICH
treated by the two methods. The heterogeneity
analysis found that I’ = 62.03%, and the
heterogeneity among the included literature was
moderate. The combined analysis of effect sizes by
random effect model found that the postoperative
mRS scores of patients with sICH treated by

Cho 2006 30 158.08 47.42 30 11738 23.27
Fu2018 61 872 289 56 381 186
Li 2018 256 1294 151 23 58.8 6.2
Xiao 2020 30 82.44 565 78 4011 11.45

Qverall

Heterogeneity: ©° = 176.90, I” = 92.33%, H* = 13.04
Test of 6 =8 Q(3) = 50.23, p= 0.00
Testof8=0:2z=7.20, p=0.0001

Mean diff. Weight
with 95% CI (%)
—-o—i— 40.70 [ 21.80, 59.60] 18.92
—oi— 49104021, 57.99] 25.86
H —@— 7060([63.96, 77.24] 27.11
1
-e- ! 42.33[38.04, 46.62] 28.11
1
“"." 51.44 [ 37.43, 65.44]
H
1
1
1
1
1
T L T 1
40 60 80

Figure 6. Comparison of postoperative complications of neuroendoscopic surgery and minimally invasive puncture
surgery for spontaneous intracerebral hemorrhage
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ES MIPS

Study N Mean SD N Mean SD

December 2024
Mean diff. Weight
with 95% Cl| (%)

Cho2006 30 37.18 2515 30 4241 29
Goyal 2019 18 127 74 54 153 134

Li 2017 58 104 31 54 96 28
Tang 2018 42 73 26 40 108 3.1
Xiao 2020 30 52 6 78 92 4

Zhang 2017 20 92 24 20 841 19

Overall

Heterogeneity: ©° = 6.09, I* = 94.85%, H* = 19.43
Test of 6 = 6: Q(5) = 122.83, p = 0.00

Testof 6=0:2=-1.36, p=0.17

-20

-492[-18.66, 8.82] 2.58
-2.60[ -9.12, 3.92] 829
0.80[ -0.30, 1.80] 22.21
-3.50[ -4.74, -2.26] 21.82
-4.00[ -4.20, -3.80] 23.31
1.10[ -0.24, 2.44] 2168

o Lb
¢l

-1.63[ -3.96, 0.71]

T 1
-10 10

o

Figure 7. Comparison of hospitalization time between neuroendoscopic surgery and minimally invasive puncture
surgery for spontaneous intracerebral hemorrhage

neuroendoscopic surgery were lower than those
of MIPS (MD =-0.49; 95% CI -0.76 to -0.21,Z
=-342, P = 0.001 < 0.05). The results showed
that the postoperative recovery of patients with
SICH treated by neuroendoscopic surgery was
better than that of MIPS, and the difference was
statistically significant (Figure 8).

Comparison of postoperative GCS scores of
patients

Atotal of 5 articles'**-2'2 reported the comparison
of postoperative GCS scores of patients with sSICH
treated by the two methods. The heterogeneity
analysis found that 7 = 59.32%, indicating
moderate heterogeneity among the included
literature. The combined analysis of effect
quantity by random effect model showed that the
postoperative GCS score of patients with sSICH
treated by neuroendoscopic surgery was higher
than that of MIPS (MD =0.74;95% C10.05-1.43,
Z =209, P =0.04 < 0.05). The results showed
that the postoperative consciousness recovery of

patients with sICH treated by neuroendoscopic
surgery was better than that of MIPS, and the
difference was statistically significant (Figure 9).

Risk of bias assessment

The included outcome indicators, including
hematoma clearance rate, hematoma clearance
(mL), postoperative hematoma (mL), postoperative
complications, operation time, hospital stay, mRS
and GCS, were evaluated for risk bias using
Egger’s test. It was found that there was no risk
bias between all outcome indicators (P>0.05).

DISCUSSION

sICH has a high mortality and disability rate,
which seriously threatens people’s life and
health. The reason for the poor prognosis of
cerebral hemorrhage is not only the initial
injury and primary injury of brain tissue, such
as inflammation, brain tissue edema, intracranial
hypertension, and intracranial hemodynamic

ES MIPS Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Goyal2019 18 5 55 54 58 .44 —0—! -0.80[-1.05, -0.55] 27.60
Li 2017 58 1.7 9 54 23 7 —Ci— -0.60[-0.90, -0.30] 25.14
Li 2018 25 26 175 23 315 2.1 L 055[-1.64, 054 551
Tang 2018 42 1.8 7 40 2 9 -:r—o—— -0.20[-0.55, 0.15] 22.85
Zhang 2017 20 1.9 620 21 8 —|—e—1— -020[-064, 0.24] 18.90
Qverall <I‘- -0.49[-0.76, -0.21]
Heterogeneity: t° = 0.06, I’ = 62.03%, H> = 2.63 i
Test of 6, = 6: Q(4) = 10.27, p= 0.04 i
Testof 6 =0:z=-3.42, p=0.001 :

45 4 5 0 5

Figure 8. Comparison of postoperative mRS scores of patients with spontaneous cerebral hemorrhage treated by
neuroendoscopic surgery and minimally invasive puncture surgery
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ES MIPS Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
Cai 2017 20 12 47 22 119 38 E 0.10[-2.47, 2.67] 6.1
Cai 2022 40 1293 326 42 11.36 264 —:I—Q— 157 029, 2.85] 16.85
Cho 2006 30 1447 96 30 1447 141 —+* t 0.00[-0.52, 0.52] 3257
Xiao 2020 30 1023 123 78 912 143 —i.— 1.11[ 053, 1.69] 31.21
Zhang 2017 20 116 24 20 107 26 ——?— 0.90 [ -0.65, 2.45] 13.27
Overall *. 0.74[ 0.05, 1.43]
Heterogeneity: t* = 0.31, I’ = 59.32%, H* = 2.46 i
Test of 6, = 6; Q(4) = 10.52, p=0.03 H
Testof 8=0:z=2.09, p=0.04 E

2 0 2 1

Figure 9. Comparison of postoperative GCS scores of patients with spontaneous intracerebral hemorrhage treated
by neuroendoscopic surgery and minimally invasive puncture surgery

changes, but also secondary brain injury,
such as secondary hematoma enlargement.”?*
Meanwhile, water development around hematoma
is also an important cause of early neurological
deterioration.”?¢ Surgical treatment is for large
blood clots caused by sICH. Relevant studies
have shown that early surgery is beneficial to
neurological function recovery and reduces
complications.'*?? Neuroendoscopic surgery and
MIPS are both important methods for removing
intracerebral hematoma, and both have their
own advantages and disadvantages. With the
introduction of minimally invasive techniques,
the application of neuroendoscopic surgery in
sICH is increasing. The operation domain of
this method is clearer and can reduce blind
operation. Hematoma clearance rate is higher,
but the operation time is longer.!>!2! However,
MIPS has less trauma and shorter operation
time!*!'¢, but the hematoma clearance rate may
be relatively low.!*1722 Therefore, we conducted
a meta-analysis to compare the efficacy and
safety of neuroendoscopic surgery and MIPS in
the treatment of sICH.

A total of 10 literatures'>* were included in
this study, including 763 patients with sICH,
including 344 patients in the neuroendoscopy
group and 419 patients in the MIPS group. The
results of meta-analysis showed that compared
with the MIPS group, the neuroendoscopy group
had a higher hematoma clearance rate and a higher
hematoma volume. Early hematoma removal
can protect brain tissue from injury, so effective
hematoma removal is an important principle
to save life and improve long-term quality of
life. The exact surgical method for cerebral
hemorrhage has not been established. In the past
few decades, craniotomy and hematoma removal

have been the primary options, characterized by
good vision, complete removal of hematoma,
ease of hemostasis, and satisfactory reduction
of intracranial pressure.”’*®* However, the trauma
area of craniotomy is large and the postoperative
recovery effect is not satisfactory.*? Studies have
reported that the clearance rate of hematoma in
neuroendoscopic treatment is as high as 84%
~ 99%" much higher than MIPS. However,
the non-operative time of this method is long
(P<0.05), so it is not suitable for all cases. When
some patients urgently need to reduce intracranial
pressure, MIPS is more suitable.’! Endoscopic
neurosurgery is small in trauma area and easy to
be illuminated by deep searchlight, which can
effectively avoid brain tissue damage caused by
blurred vision. The hematoma was completely
removed, the therapeutic effect of the patient
was improved, and the prognosis of the patient
was also significantly improved. In this paper,
we also reached a consensus that mRS Score was
lower and GCS score was higher (P<0.05). The
difference was statistically significant. Therefore,
the efficacy and safety of endoscopic neurosurgery
in the treatment of sICH are superior to MIPS.
This paper also has some limitations. Firstly,
due to the characteristics of sICH, all the 10
articles included in this paper were retrospective
cohort studies, which were inferior to randomized
controlled studies of evidence-based medicine.
Future research should aim to conduct large-scale,
multicenter randomized controlled trials (RCTs)
to enhance the generalizability of the findings.
Additionally, standardizing the inclusion and
exclusion criteria across studies will improve
the comparability of results. Secondly, the study
was limited to Chinese and English, which may
also lead to some bias. Furthermore, the imaging
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methods used to evaluate hematoma clearance
and postoperative recovery vary between studies,
leading to potential inconsistencies in outcome
assessments. Future studies should adopt
standardized imaging protocols and advanced
imaging technologies, such as high-resolution MRI
or CT, to ensure more accurate and reproducible
measurements. Emerging technologies and
methodologies offer opportunities to overcome
current limitations. For instance, the integration
of artificial intelligence and machine learning
algorithms in imaging and data analysis can
enhance the precision of assessments and provide
deeper insights into the factors influencing surgical
outcomes. Most current studies focus on short-
term outcomes, such as immediate postoperative
recovery and hematoma clearance. Future research
should include long-term follow-up to evaluate the
sustained effects of neuroendoscopic surgery on
functional outcomes, quality of life, and overall
survival. This will provide a more comprehensive
understanding of the long-term benefits and
potential risks associated with the procedure. By
addressing these limitations, future studies can
better significantly advance our understanding
and treatment of sICH.

This study integrates the literature on the
influence of neuroendoscopic surgery and
MIPS on sICH for meta-analysis. The results
showed no statistical difference in postoperative
complications, postoperative hematoma and
hospital stay between neuroendoscopic surgery
and MIPS. Still, the hematoma clearance and
clearance rate of patients undergoing manual
neuroendoscopic surgery were relatively high. The
postoperative recovery (mRS) and consciousness
recovery (GCS) were better after conducting
neuroendoscopic surgery. The operation took
longer in neuroendoscopy. Therefore, the effect
of neuroendoscopic surgery in the treatment of
sICH is better than that of MIPS.
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