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Abstract: Purpose: The purpose of this meta-analysis was to evaluate the efficacy of mild hypothermia combined
with edaravone in the treatment of craniocerebral injury. Methods: Databases, including Cochrane Library,
PubMed, Embase, Medline, WebofScience, CNKI, VIP, and Wanfang Database were searched from the dateof
their establishmentto October 2021, toaccessclinical randomized controlled trials(RCTs) of mild hypothermia
combined with edaravonefor craniocerebral injury.Ameta-analysis was then conducted byusing RevMan
5.4.1software programs.Results: A total of 14 RCTss including 1166 patients were included. The results of the meta-
analysis were as followed, combination group compared with the control group, can reduce the degree of brain
edema [RR=1.94,95%CI=(1.59, 2.36)] and improve the recovery of patients with craniocerebral injury from coma
[MD=-0.74,95%CI=(-0.81,-0.67)].Effectively reduce the degree of postoperative neurologic deficits [MD = 4.41,
95% CI = (3.65, 5.18)], patient quality of life improved after discharge [MD = 0.74, 95% CI = (0.81,
0.67)].Conclusion:Mild hypothermia combined with edaravonehas efficacy in the treatment of the craniocerebral
injury.It helps to reduce the degree of brain edema and improve the prognosis of patients with craniocerebral
injuries.
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Introduction

Craniocerebral injuryis a common clinicalneurosurgical condition, mainly caused by traffic accidents, fall injuries,
conflict, brawls, and violent abuse [1].Although there have been many advances in clinical treatment and basic
research in recent years, the condition of craniocerebral injury patients is complex and still has a high mortality and
disability rate, so the clinical treatment of craniocerebral injury is still the focus of neurology.Currently, the
treatment of patients with craniocerebral injury still adopts a comprehensive approach, aiming to reduce intracranial
pressure and protect brain tissue. The main surgical treatment modalities are simple craniotomy for hematoma
removal and decompression of the debridement flap. Medication is used for dehydration, hibernation combination,
and hormones. Other adjuvant treatments aremild hypothermia and hyperbaric oxygen [2].Edaravone is the only
new free radical scavenger that has passed phase III clinical trials [3]. It is a potent hydroxyl radical scavenger and
antioxidant, which can effectively scavenge free radicals, inhibit lipid peroxidation and delay neuronal cell death and
is widely used by neurologists in neurological diseases [4]. Mild hypothermia can protect brain tissue, and its clinical
application effectively reduces the mortality rate of patients with craniocerebral injury and improves the quality of
survival without serious complications. Currently, there are only a few clinical studies on the use of subfreezing
combined with edaravone in treating patients with craniocerebral injury, and no relevant meta-analysis has been
published. Therefore, this paper aims to compile relevant studies and conduct a meta-analysis to evaluate the clinical
efficacy of mild hypothermia combined with edaravone in the treatment of craniocerebral injury, to provide a basis
for clinical practice.

Information and methods
1. Literature inclusion and exclusion criteria

1.1 Study type

g | wwwiasrorg Copyright © 2022 IJASR All rights reserved


file:///G:/IJSAR%20PAPERS/2019%20vol-2%20issue-%20january-february/29......15.02.2019%20manuscript%20id%20IJASR004229/www.ijasr.org
https://doi.org/10.56293/IJASR.2022.5450

Iintermational Journal of Applied Science and Research

Randomized controlled trials (RCTs), with or without allocation concealment and blinding.

1.2 Study subjects
Patients with craniocerebral injury, whose age, gender, race, nationality, disease duration, and type of craniocerebral
injury were not limited.

1.3 Interventions

The control group was treated with conventional therapeutic therapies, such as surgery and drug conventional
treatment. The experimental group was treated with mild hypothermiabased on the control group, including the use
of mild hypothermia treatment apparatus or intravenous continuous drip of dormant muscarinic combination set to
rectal temperature (RT) 34 ~ 35 C for 4-7 days. At the same time, an edaravone injection of 30 mg was added to
0.9% sodium chloride injection 100 mL intravenously, once in the morning and once in the evening, for two weeks
as a course of treatment.

1.4 Outcome indicators
(DGCS score after 7 days of treatment; @GCS score after 14 days of treatment; @Degree of cerebral edema after
14 days of treatment; (@NHISS score; ®GOS score.

1.5 Exclusion criteria
(DNon-RCT studies; @ Studies with inconsistent interventions; 3) Studies with no outcome indicators of interest;
(@ Repeatedly published studies.

2. Literature search strategy search

Computer searches of CNKI, WanFang Data, VIP, PubMed, Embase, Cochrane Library, and Web of Science
databases were conducted to collect RCT studies on mild hypothermia combined with edaravone in the treatment
of craniocerebral injury, all with a search time frame of build to October 2021. The search was conducted using a
combination of subject terms and free words. Chinese search terms included: hypothermia, edaravone,
craniocerebral injury, traumatic brain injury, randomized controlled trial, etc.; English search terms included:
Hypothermia, Induced, Edaravone, Craniocerebral Trauma, Randomized controlled trial, etc. PubMed was used as
an example.

3. Literature screening and data extraction

First, duplicates were removed using Endnote literature management software, and then two investigators
independently screened the literature according to the inclusion and exclusion criteria, extracted the data, and cross-
checked them. Studies that had disagreements and were difficult to determine for inclusion were discussed with the
third investigator to decide whether to include them. The information extracted included: (1) basic information
about the included studies: including study title, first author, and publication time; (2) basic characteristics of the
study subjects: including sample size of each group, age, sex, and disease status of patients; (3) interventions, follow -
up time, etc.; (4) information related to the risk of bias assessment; (5) outcome indicators and outcome measures of
interest, clinical effectiveness, safety, etc. and made into a table to build a meta-analysis database.

4. Risk of bias evaluation for the included studies

Two evaluators evaluated the quality of the included studies and cross-checked the results according to the risk of
bias assessment tool provided by the Cochrane systematic review manual for RCT studies. The content mainly
included: randomization method, allocation concealment, patient investigator blinding, outcome evaluation
blinding, data completeness, selective reporting, and other biases.

5. Statistical methods
Meta-analysis was performed using Revman 5.4.1. Continuous variables: weighted mean difference (WMD) was

used as an effective indicator if the same intervention, unit of measurement, and method of measurement were
consistent; if thete was inconsistency in a unit of measutement and method of measurement, standardized mean
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difference (SMD) was used as an effective indicator. All used 95% confidence interval (CI). Dichotomous variables:
relative risk (RR) was used as the effect indicator. If P>0.05 and 12<50%, the heterogeneity among the studies was
considered small, and the fixed-effect model was selected for analysis; if P<0.05 and 12 >50%, the heterogeneity
among the groups was considered large, and the sources of heterogeneity could be found and the causes of high
heterogeneity could be analyzed by excluding the studies with high heterogeneity one by one, conducting subgroup
analysis or Meta-regression according to the different nature of the studies, etc. If the literature with high
heterogeneity was excluded, the causes of high heterogeneity could be significantly reduced. If eliminating the
literature with high heterogeneity can significantly reduce the heterogeneity and does not affect the evaluation
results, then the high heterogeneity studies can be retained and the random effects model can be used for data
analysis. If the above methods could not significantly reduce the between-group heterogeneity, qualitative
descriptions were used and Meta-analysis was not performed.

Results
1. Literature selection process and results.

Ninety pieces of relevant literature were examined (of which 29 literature were retrieved from English databases),
and after stratification screening, 14 pieces of literature involving 14 studies were finally included [5-18], with a total
of 1166 patients included in the study. The literature screening process and results are shown in Figure 1.

2. Basic characteristics of included studies and results of risk of bias evaluation

The basic charactetistics of the included studies are shown in Table 1, and all 14 studies were two interventions and
two-by-two comparisons. All 14 included studies [5-18], mentioned randomization, but only 9 studies [5-11, 15, 106]
described the randomization method. Due to the limitations of the studies themselves, all studies did not describe
concealed grouping and blinding of patients and assessors. The specific results of the risk of bias evaluation of the
included studies are shown in Figures 2 and 3.

3. Meta-analysis results
3.1 Level of coma

The Glasgow coma scale (GCS), the most widely used coma scoring system, is used to assess the level of
consciousness and degree of impairment after craniocerebral injury. A total of 7 studies [6, 9, 11-14, 16] reported
the outcome indicators of GCS scores after 7 days of treatment, and a total of 579 patients were included with
moderate heterogeneity between groups (P=0.01, 12 =64%), so a random-effects model was used for Meta-analysis,
see Figure 4. 1.88, 95% CI=(-2.32, -1.45), P<0.01]. The analysis revealed that the heterogeneity was mainly derived
from the study of Xie Xiaoyong [13], and after excluding this literature, the heterogeneity between groups was
reduced (P=0.00, 12 =52%) and the difference between groups was not statistically significant. The conclusions
were unchanged after re-running the Meta-analysis, and the heterogeneity may be related to differences in the
duration of the patient’s

11 | wwwijasrorg Copyright © 2022 IJASR All rights reserved


file:///G:/IJSAR%20PAPERS/2019%20vol-2%20issue-%20january-february/29......15.02.2019%20manuscript%20id%20IJASR004229/www.ijasr.org

Iintermational Journal of Applied Science and Research

Articles identified through other

sources (n=22

Articles identified through
literature search (n=902

| |
!

[Articles after duplicates removed (n=55) ]

Ohbiviausly irrelevant
articles
[Ar‘ticles screened (n=553 ] excluded (n=223

(Other hias

OOOOOOOOO OO O O®|®|nndngoroutomeassessment datection bias)

BB~ =22 O OO G G| O renomsequencegeneraton selzction biss)
BOOOOOOO0 OO O G G| O simigopatpantsandpersonnel freforance bizs)

z "
= =
= 5 ¥
= = =
- 2 Z
Rz o =
IS = F
Z x  E
E s =
2 = B
=1 = —=
3 = =
g = £
= £ &
- DUAN, 2016 ® ® ®| =
Full-text articles
-
excluded (n=9) : Ban,=01a ® ® @ -
HUAMNG, 2017 ® ® ®| =
Mo relevant outcome
measure (n=6) Ll,zoz0 ® o e e
Not a randomized L2021 e e ®
trial (n=1) LIAMNG, 201 4 ? ® @) =
Full-text articles assessed Intervention was nat MEMG, 2016 L ® ® ®
far eligibility (n=233 *| decision aid (n=2) QuU,z010 S ® @ =
SHI,Z014 ? ® @
SU,2008 ® ® | @)
Studies included in qualitative synthesis (n=143 ] ®IE, 2016 7 ® @ =
¥, 2013 ? ® e
FHAMNG, 2017 ] ® @ =
[Studies included in quantitative synthesis(meta-analysis) (n=142 ] FHL,ZO1 7 ] ® ®| =

Figure 1. Flow chart for study inclusion and exclusion process  Figure 2. Risk ofbias of included RCT's

Disease and their level of medical care. The outcome indicators of GCS scores in patients after 14 days of
treatmentwere reported in 11 studies [6, 7, 9-16, 18], which included a total of 865 patients with a high degree of
heterogeneity between groups (P < 0.01, I2 = 80%), so a random-effects model was used for Meta-analysis, see
Figure 5. 2.03, 95% CI = (-2.58, -1.48), P < 0.01]. Due to the high heterogeneity, we excluded studies one by one
and found that they originated from two studies by Meng Qingjun [11] and Xie Xiaoyong [13]. After exclusion,
heterogeneity was significantly lower (P = 0.13, 12 = 36%) and the difference between groups was not statistically
significant. The conclusions were unchanged after re-running the Meta-analysis, and the analysis of the causes is still
considered to be related to the treatment modality and the age of the patients.
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Figure 3.Cochrane Risk of Bias Chart of included RCT's
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Tablel.Characteristics of included studies

Citation Location Cases/n Male/Female Age(Y) Outcome

XIE,2016[13] China 68 42/26 19-70 (48.331592)  O@EB)

L1,2021[9] China 50 27/23 30-60 (42.32+3.86)  DREG

MENG,2016[11]  China 200 112/88 15-60 (43.7+11.2) 006

ZHU2017[15] China 76 42/34 40-69 (52.8%4.0) @@

YU,2013[14] China 80 56/24 18-69 (33.8) 06

SHI,2014{12] China 80 55/25 19-70 (33.5%+1.3) LG

LIANG,2014[10]  China 50 31/19 19-71 (31.8+1.9) @B®

ZHANG 2017[16] China 42 24/18 21-69 (37.849.3) LQB®

LI,2020[8] China 100 43/57 30-65 @

HUANG,2017[7]  China 80 43/37 27-69 @®

DUAN2016[6]  China 78 53/25 17-65 (34.3%4.5) Q)

G20,2019[5] China 120 69/51 24-56 S O6)

QU,2010[17] China 62 40/22 23-56 (38.5) ®

SU,2008[18] China 80 43/37 NA @®
Control group Experiment group Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

HIE 2016 1012 212 34 1355 289 M 8T7%  -343[F4.63-227]

ZHAMG 2017 7h8 112 21 1015 1.46 21 1358%  -247[3.3%-1.79] -

MEMG 2016 737 112 87 944 098 94 227% -2.07 238 -1.76] -

L2021 773 064 25 941 0498 25 200% -1.68[2.14,-1.27] -

DUAN, 2016 108 2.2 39 121 23 39 11.0% -1.30[F2.30,-0.200 -

SHI2014 10.7 2 am 1149 23 40 120% -1.20[F212-0.28] -

YJ,2013 107 21 am 1149 21 40 120% -1.20[F212,-0.28] -

Total (95% CI) 286 293 100.0% -1.88[-2.32,-1.45] &

Heterogeneity Tau®= 0.20; Chi*= 16.58, df= 6 (P = 0.013 F= 64% f f I I

420 y, 4

Testfor overall efiect 7= 8.43 (F < 0.00001) Favours [experimental] Favours [control]

Figure 4. Meta-analysis forest plot of GCS scores after 7 days of treatment
3.2 Degree of cerebral edema

Brain edema is the increase of water in the brain tissue and the increase of brain volume. It is the response of brain
tissue to various pathogenic factors, resulting in increased intracranial pressure and subsequent functional and
structural damage to brain tissue. The degree of cerebral edema can reflect some extent the severity and prognosis
of the patient’s disease. A total of nine studies [5, 9-14, 16, 18] reported the degree of brain edema in patients 14
days after treatment, but three of these studies [5, 9, 11] took actual values of intracranial pressure to assess the
degree of cerebral edema and had a small sample size; the remaining six studies [10, 12-14, 16, 18] used mild,
moderate, and severe degrees to assess a total of 426 patients and included a relatively large sample size. Therefore,
for this outcome index, it is proposed to use data from the latter studies with moderate and severe degrees of
cerebral edema as the event occurrence outcome. The results showed good homogeneity between the groups
(P=0.96, 12=0), so a fixed-effects model was used for Meta-analysis, as shown in Figure 6. The results showed that
patients in the experimental group had less cerebral edema than the control group [RR=1.94, 95% CI=(1.59, 2.30),
P<0.01].

3.3 Degree of neurological deficits
The NHISS score can be used to assess the degree of neurological deficits in stroke patients, at baseline to assess

stroke severity and periodically after treatment to assess treatment outcome. A total of 4 studies reported patient
NHISS scores [5, 7, 8, 15], including a total of 376 patients. There was a high degree of heterogencity between
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groups (P=0.004, 12 =78%), so a random-effects model was used for Meta-analysis, see Figure 7. The degree of
neurological deficit was lower in the experimental group than in the control group [MD=4.71, 95% CI=(3.01, 6.42),
P<0.01]. The heterogeneity was derived from the study of Huang Xiang [7] and was significantly reduced after
exclusion (P=0.18, 12=41%), and the difference between groups was not statistically significant. The conclusions
were unchanged after re-running the Meta-analysis and analyzing the reasons considered to be related to individual
patient variability.

3.4 Degree of prognosis

The Glasgow Outcome Scale (GOS) can be used to assess patients during and after recovery from traumatic brain
injury, stroke, or similar neurological injury, and can reflect the prognosis of patients to some extent. A total of 9
studies reported patient GOS scotes [5, 9-12, 14, 16-18], but 2 of them [12, 14] took a GOS grading to assess
patient prognosis, while the remaining 5 [5, 9-11, 16-18], which included a total of 297 patients, used continuous
values. Due to the small sample size and few relevant research results, there was still a high degree of heterogeneity
between groups (P < 0.01, I2 = 89%)), so a random-effects model was used for Meta-analysis, as shown in Figure 8.
Patients in the experimental group had a better prognosis than the control group [MD = -0.74, 95% CI = (-0.81, -
0.67), P < 0.01]. Heterogeneity was mainly derived from the studies of Qu Jiahu [17] and Su Gang [18] and was
significantly reduced after exclusion (P=0.13, 12=44%), with no statistically significant difference between groups.
The conclusions wetre unchanged after re-running the Meta-analysis, and the reasons for this were considered to be
related to the timing of measurement of outcome indicators by different researchers, and the existence of individual
differences in the measurement criteria of outcome indicators by different measures.

Control group Experiment group Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
HIE,2016 111 222 34 1432 318 34 F2%  -4722[553,-281] D
MEMG, 2016 1017 1.47 87 1325 1M 94 11.4% -3.08[3.47 -264) -
ZHU 2017 £.35 1.58 38 882 139 38 103%  -247[F314,-1.80) —
S 2008 914 241 40 11682 213 40 8.5% -2.38[3.40-1.36] I
FHAMNG 2017 1028 2.28 21 1235 112 21 8.2% -2.07[3.16,-0.98] -
LI,2021 1071 1.08 25 12582 112 28 105%  -1.81F242-1.20] -
SHI2014 111 24 40 126 26 40 82% -1.50F260,-040] .
Y1,2013 111 24 40 126 25 40 8.2% -1.50F2.60,-040] I
HUAMG 2017 TET 145 40 889 148 40 10.2% -1.32[2.01,-063] I
DIJAN 2016 113 2.4 39 124 25 39 82% -1.20F2.29-011] e
LIAMG, 2014 .88 1.A2 25 989 172 25 91% -091F1.81,-001] I
Total (95% CI) 429 436 100.0% -2.03[-2.58,-1.48] -

Heterogeneity: Tau® = 0.65; Chi*=51.08, df=10 (P = 0.00001}; F= 80%

Test for overall effect 2= 7.23 (F = 0.00001) -4 - 0 : 4

Favours [experimental] Favours [control]

Figure 5. Meta-analysis forest plot of GCS scores after 14 days of treatment

A G Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
SHI,2014 30 40 13 40 167% 2.3 [1.43,3.73] -
Y, 2013 29 40 14 40 17.89% 2.07[1.30,3.29] —_—
LIAMG, 2014 18 25 ] 25 11.5% 2.00[1.12, 3.56] -
ZHAMNG, 2017 25 34 14 34 17.9% 1.79[1.14, 2.80] e
®IE,2016 il 34 14 3417 8% 1.79[1.14, 2.80] -
SL,2008 24 40 14 40 17.9% 1.71 [1.05, 2.80] L
Total (95% CI) 213 213 100.0% 1.94 [1.59, 2.36] -
Total events 141 Ta

Heterogeneity: Chi®=1.09, df= 5 (P = 0.96); F=0%

Testfor overall effect: £=6.599 {F = 0.00001) 0.2 0.5 ! z 5

Favours [experimental] Favours [control]

Figure 6. Meta-analysis forest plot of the degtree of cerebral edema after14 days of treatment
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SfiE 2 s 2H Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Gao, 2018 2641 576 0 1924 B72 60 21.1% TAT[4.83,9.41 -
ZHU 2017 23.63 269 38 1875 258 38 28.5% 4,88 [3.69,6.07) —a—
LI,2020 18.11 487 a0 1332 aM a0 23.2% 4.79[2.85,6.73] —
HUAMG 2017 18.85 2498 40 1587 3.25 40 27.3% 2.58[1.21,3.95] —
Total (95% CI) 188 188 100.0% 4.71[3.01, 6.42] .

Heterageneity, Tau®= 2.30; Chi*= 13,48, df= 3 (P =0.004), F=738%

Testfor overall effect Z= 5.41 (P = 0.00001) 10 -5 0 5 1o

Favours [experimental] Favours [control]

Figure 7. Meta-analysis forest plot of NHISS scores after treatment

I 2E il Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
502008 318 154 40 451 176 40 049% -1.33F205-081) ————
QU 2010 318 0.2 30 433 035 320237% -1.149F1.29,-1.01] a
ZHAMG 2017 369 061 24581 037 bl 52% -082[F1.13 -041] -
Gao, 2018 368 021 B0 4.33 034 B0 45.2% -0.65[0.745, -0.55] =
LI,2021 3498 042 25 454 053 5 B9% -0.56 083 -0.24] I
MEMNG, 2016 399 064 87 445 0457 94 15.4% -0.46[0.64, -0.28] -
LIANG, 2014 401 084 25 433 081 5 29%  -0.32[-0.73, 008 T
Total (95% CI) 288 297 100.0% -0.74[-0.81,-0.67] L 4

Heterogeneity, Chi®= 92.86, df= 6 (F = 0.00001}); F= §5% !

- 2 1 0 1 2
Test for overall effect: £= 2086 (P = 0.00001) Favours [experimental] Favours [control]

Figure 8. Meta-analysis forest plot of GOS scores after treatment
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Figure 9-12. Funnel plot

(A.based on GCS score after 7 days of treatment; B. based on GCS score after 14 days of treatment; C. based on the
degree of cerebral edema after14 days of treatment; D. based on GOS score aftertreatment)

4. Publication bias
A corrected funnel plot was drawn to test for publication bias, and the results showed that the study points were

approximately evenly and symmetrically distributed on both sides of the vertical axis, with a low likelhood of
publication bias, Figures 9-12.
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Discussion

Craniocerebral injury is often rapid in onset and complex in condition. Therefore, a combination of multiple
modalities is often used in clinical treatment. Despite the continuous improvement of medical treatment, the
problem of a high death rate and poor prognosis of craniocerebral injury patients still exists. Brain ischemia,
hypoxia, neurotransmitter depletion, and accumulation of toxic substances caused by craniocerebral injury [19] are
the main reasons for the occurrence of secondary brain damage after craniocerebral injury. Therefore, reducing
post-traumatic intracranial oxygen consumption, removing toxic substances, and promoting cerebral blood
perfusion are essential to reduce the morbidity and mortality rate of craniocerebral injury, and disability and to
improve the prognosis and life treatment of patients.

Related studies have confirmed that mild hypothermia can significantly reduce the oxygen consumption of brain
tissues, decrease the energy metabolism of brain tissues, and result in the reduction of lactic acid accumulation in
brain tissues [20]. Meanwhile, mild hypothermia can effectively protect the blood-brain barrier and further reduce
the oxygen consumption and metabolic rate of brain tissues. It has a very important significance to reduce
intracranial pressure and reduce cerebral edema. And edaravone, as a new type of brain tissue protector and free
radical scavenger, has the clinical characteristics of high lipid solubility, strong antioxidants, and high blood-brain
bartier passage rate [21], which can effectively scavenge free radicals, thus reducing oxidative damage to vascular
endothelial cells and tissues, thus improving the degree of brain edema after craniocerebral injury. It can also
effectively inhibit the activity of xanthine oxidase and hypoxanthine oxidase, resulting in a decrease in the
production of inflaimmatory mediators such as leukotrienes [22], inhibiting delayed neuronal death and ultimately
reducing neurological damage [4].

Although previous studies have shown that mild hypothermia treatment and edaravone treatment can improve the
efficacy and prognosis of patients with craniocerebral injury. However, there is still a lack of efficacy for the
combination of the two in the treatment of craniocerebral injuryln this study, we evaluated the efficacy of mild
hypothermia combined with edaravone in the treatment of craniocerebral injury using GCS scores, NHISS scores,
GOS scores, and the degree of cerebral edema as outcome indicators at 7 and 14 days after treatment. According to
the results of this study, based on emergency surgery and drug conventional treatment, mild hypothermia treatment
combined with edaravone drug treatment had better efficacy compared with the control group who only underwent
conventional treatment. The GCS scores of patients in the experimental group were higher than those in the control
group after 7 and 14 days of treatment, and the level of the coma of patients was improved. In terms of controlling
the degree of cerebral edema, the degree of cerebral edema in patients treated withmild hypothermia combined with
edaravone was lighter than that in the control group, and the difference was statistically significant. The outcome
indicators of the NHISS score, which reflects the degree of neurological deficits of patients, and the GOS score,
which reflects the degree of prognosis, showed that patients in the treated group had a lower degree of neurological
deficits and an improved prognosis.

There are some limitations of this meta-analysis: (1) there are few RCT studies of suboxic combined with suboxone
for craniocerebral injury and the sample size is small; (2) the design of the clinical trial does not have a good follow -
up tracking of patients, a poor account of blinding, allocation concealment, etc. (3 The type of injury and degree of
injury of craniocerebral injury patients are different, so there are some individual differences in the included study
subjects, and the results are somewhat biased; @ The literature selected for this study are from China, and there is
some regional bias. Therefore, in future studies, more high-quality, large-sample, randomized, double-blind,
multicenter, controlled clinical studies should be conducted on the efficacy of mild hypothermia combined with
edaravone, with joint multi-institutional and cross-institutional cooperation, and the studies should involve patients
of all ages to evaluate the clinical efficacy of this treatment method as comprehensively as possible. This will
provide better treatment modalities and improve the prognosis of patients with craniocerebral injuries.

Conclusions

Based on the results of the Meta-analysis, mild hypothermia combined with edaravone treatment can reduce the
degree of cerebral edema in patients with craniocerebral injury, improve the recovery of patients from the coma,
effectively reduce the degree of postoperative neurological deficits, and can improve the quality of life of patients
after discharge from hospital. After a large-scale clinical study, it has a certain value for promotion and application.
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