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Background: At present, liver cancer deaths of China account for about half of the global liver cancer
deaths. The most common physiological change in anesthesia surgery for liver cancer is liver ischemia-
reperfusion injury (LIRI).

Methods: The Chinese and English medical databases were searched using a combination of the following
search terms: “propofol”, “liver cancer”, “anesthesia surgery”, and “ischemia reperfusion injury” in Chinese
or English language, respectively. The articles taking patients received propofol intravenous anesthesia
surgery for LIRI in the experimental group and patients received intravenous anesthesia with non-propofol
drugs for LIRI in the control group were searched. Rev Man 5.3 software was used for meta-analysis.
Results: A total of 18 articles were included, and most were considered to have low-risk bias (that is,
medium- and high-quality publications). The meta-analysis results indicated that the superoxide dismutase
(SOD) levels from the blockage of the hepatic hilum (B-HH) to the 15-minute opening of the hepatic hilum
(O-HH) showed a mean deviation (MD) of -0.33 nU/mL and 95% confidential interval (CI) of -1.81 to
1.15 nmol/L (P<0.05). The levels of malondialdehyde (MDA) from B-HH to O-HH showed a MD of
1.80 nmol/L and 95% CI of 1.53 to 2.07 nmol/l (P<0.05). The MD of alanine transaminase (ALT) levels
from B-HH to O-HH was 8.24 TU/L with 95% CI 6.43 to 10.06 TU/L (P<0.05). The MD of aspartate
transaminase (AST) levels from B-HH to O-HH was -11.73 IU/L with 95% CI -14.04 to -9.43 TU/L
(P<0.05). The RevMan5.3 software was used to draw the funnel chart for each indicator from B-HH to
OHH. The results revealed that the circles in some articles were concentrated on the midline and were
basically symmetrical with the midline, indicating that the research accuracy was high and there was no bias
in publication.

Discussion: This meta-analysis confirmed that propofol exerted a protective effect on LIRI during
anesthesia surgery with hepatic hilar blockade.
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Introduction incidence of liver disease has continued to increase (1).

Liver is one of the important organs for human metabolism Statistics shows that about 360 million people worldwide

and it is one component the blood transport system. With suffer from diseases caused by liver dysfunction. There

development and change of living ways of people, the are an estimated 1.1 million newly diagnosed liver cancer
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patients each year, and about 25% are from China (2). Liver
cancer is one of the most common malignant tumors in
China, with a high mortality rate, ranking the third among
malignant tumors. Hepatocellular carcinomas proliferate
rapidly, deteriorate easily, have high recurrence rates, and
high incidences of metastasis. The symptoms are generally
not obvious in the early stages, and at diagnosis, most
patients are in the middle to late stages of liver cancer.
At present, the mainstream clinical treatments for liver
cancer include interventional therapy, surgical treatment,
radiotherapy, and liver transplantation. The most common
treatment regimen refers to the liver resection surgery
under anesthesia (3). During the liver resection surgery,
the site of surgical resection is prone to bleeding due to
the complicated blood supply of the liver. When the liver
regains the blood supply, not only the liver function can’t be
restored, but the dysfunction of metabolism is aggravated.
This phenomenon is called LIRI.

During liver surgery under anesthesia, different anesthetic
drugs and methods are used, all of which have certain
impacts on liver function. As an intravenous anesthetic,
propofol induces anesthesia smoothly and quickly. Its
advantages include ease of control of the anesthetic effect,
rapid metabolism in the body, no drug accumulation, and
no toxic side effects, and is thus widely used in clinical
practice (4). Wei ez al. [2019] (5) pointed out that propofol
had a protective effect on LIRI in rats. Research by Li ez al.
[2019] (6) revealed that propofol had an antioxidant effect
on cardiac ischemia-reperfusion injury in rats. However,
whether the above studies have a protective effect on
clinical LIRI still needs a large number of studies to prove.
During LIRI, the amount of oxygen free radicals in the
serum increases, and this can be measured by the levels
of superoxide dismutase (SOD) and malondialdehyde
(MDA) (7). The increased activity of superoxide dismutase
can indicate that the body’s ability to decompose free radicals
is enhanced. When LRIRI occurs, its activity decreases and
the decomposition level decreases. MDA can reflect the
degree of lipid peroxidation, and its value increases during
ischemia-reperfusion injury. Aminotransferase (ALT) and
aspartate transaminase (AST) levels can be used as indicators
of liver cell damage (8).

The innovation of this study lied in the use of Meta-
analysis to compare the serum levels of superoxide dismutase
and malondialdehyde in patients undergoing intravenous
anesthesia with propofol and intravenous anesthesia
without propofol, aiming to explore whether propofol
has a protective effect on patients with LIRI during liver
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anesthesia surgery, and to provide a scientific reference for
the selection of a reasonable anesthesia plan for clinical liver
cancer anesthesia surgery.

We present the following article in accordance with the
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-1242).

Methods
Retrieval of related articles

A search was performed using PubMed, Medline, Embase,
China Biomedical Literature (CBL) database, China
National Knowledge Network (CNKI) database, Wanfang
database, VIP database, and Google Scholar. The retrieval
time was from the establishment of the database to
December 15, 2020. Relevant articles were selected using
the compound Boolean logic retrieval method. The Chinese
database was searched using a combination of the following
term: “propofol”, “liver cancer”, “anesthesia surgery”, and
“ischemia reperfusion injury”. The English databases were
searched using a combination of “propofol”, “liver cancer”,
“anesthesia surgery”, and “ischemia reperfusion injury” as
the search terms. The quality of the literature was evaluated
using the Rev Man 5.3 software provided by the Cochrane
system.

The search terms were combined freely over multiple
searches to confirm the retrieved articles, which were further
verified using the search engine. The latest research progress

was obtained after consultation with experts and researchers
in the field.

Inclusion and exclusion criteria of the articles

The following inclusion criteria were applied: articles
related to anesthesia surgery for the exploration of the
protective effect of propofol on ischemic reperfusion injury;
subjects of the articles were older than 18 years; articles with
pathological control analysis with reliable 95% confidence
intervals (Cls); articles where the experimental group was
patients who underwent general anesthesia by intravenous
injection of propofol; and articles in which the diagnosis of
liver cancer was based on the standards of the World Health
Organization (WHO).

The following exclusion criteria were applied: articles
with repeated research subjects; duplicate articles; articles on
animal experiments or liver tumor cell experiments; articles
with unavailable or incomplete data after contacting the
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Table 1 The four levels in the GRADE quality classification scale

Feng et al. Meta-analysis of propofol in LIRI

Quality level Definition

Extremely low

The estimated effect was not believable; and the estimated effect was completely different from the actual value

Low The estimated effect was partially believed; and the estimated effect was completely different from the actual value

Medium

The estimated effect was believed to a certain degree; and it approached the actual value

High The estimated effect can be believed, because it was the same as the actual value

original author; and articles not related to anesthetic surgery.

"Two senior experts independently screened the titles,
abstracts, and full texts of the articles, and 3 preliminary
operations were performance before the final screening. Any
inconsistencies between the two experts were resolved by
discussion or arbitration with a third expert.

Evaluation indicators

The levels of SOD and MDA were detected at the time of
blockage of the hepatic hilum (B-HH) and at the time of
opening of the hepatic hilum (O-HH). The levels of ALT
and AST at B-HH and O-HH were also assessed.

Data extraction

The data was extracted from the included articles by two
experts independently using a unified Excel table, and the
data should be extracted for 3 times as the trails before
the final extraction. Any inconsistencies between the two
experts were resolved by discussion or arbitration with a
third expert. The data extracted included the following
characteristics: title, first author, year of publication; name
of publication; basic information of the research subjects
including average age, gender, and body mass index (BMI);
the anesthesia methods of the experimental group and the
control group, and the use of propofol; and the source,
sample size, and outcome indicators of the propofol general
anesthesia group and the control group.

Risk of bias assessment

Tiwo researchers were invited to assessment the risk of bias.
Any inconsistencies between the two experts were resolved
by discussion or arbitration with a third expert. In this study,
the Cochrane Collaboration for “bias risk assessment”
for randomized controlled trials (RCTs) was used. The
evaluation criteria included random allocation method, blind
method, allocation plan hiding, completeness of data results,
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and research results. Articles were classified as “high risk
bias”, “low risk bias”, or “unclear risk bias” papers.

Quality assessment

Two experts were invited to assess the quality of included
articles. If there was any disagreement between the two
experts, it can be determined by discussion or arbitration
of the third expert. The GRADE standard in the
Cochrane Collaboration was used for quality classification
(Table 1). Selected articles with a score of 7 and above were
considered high quality (low risk bias); articles with a score
of 1 or less were considered low quality (high risk bias); and
articles with a score of 2-6 were considered medium quality
(unclear risk bias).

Statistical analysis

All data was statistically analyzed with the StataSE12.0
software. Odds ratio (OR) and 95% CI were evaluated for
SOD, MDA, ALT, and AST levels in patients with and
without propofol intravenous anesthesia. The bias risk
assessment charts were drawn by Rev Man 5.3 software.
Each effect was expressed using a 95% CI. When P>0.1 and
I’<50%, the fixed effects model (FEM) was used for meta-
analysis. When P<0.1 and I’>50%, the random effects model
(REM) was used for meta-analysis.

Results

Search results and basic characteristics of the included
articles

Out of the 2,289 articles obtained after the preliminary
search, 2,237 articles were excluded through review of the
abstracts and titles, 34 articles were eliminated through
reading the full text, and 18 articles were finally included
for this meta-analysis. The main reasons for exclusion were
as follows: 1,136 articles had duplicate research subjects,
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(n=2,289)

Collect reference from the database
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Read the article summary and title

A

Number of remaining documents (n=139)

y

Re-screening literature (n=52)
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Remaining literature (n=18)

A

Perform meta-analysis

Figure 1 A flow chart showing the article retrieval process.

GRADE

0 2 4 6 8 10

J

Number of references

Figure 2 The quality classification results of the included literature
based on GRADE.

294 articles did not perform case-control analyses, the
research subjects of 398 articles did not undergo anesthesia
surgery for liver cancer, and 443 articles had unavailable
research information (Figure 1). Figure 2 shows the quality
classification results based on GRADE. There were 9 articles
with a score of 7 or above, 7 articles with a score of 2-6, and
2 articles with a score of 2.

A total of 18 articles (containing a total of 985 patient
cases) satisfied the inclusion criteria, including 14 articles

© Annals of Palliative Medicine. All rights reserved.

| Number of documents
- (n=2,150)

> exclude (n=87)

> exclude (n=34)

that included a blank control group, 2 articles included an
enflurane control group, and 2 articles included an isoflurane
control group. All 18 publications were small-sample studies,
with the sample size ranging from 14 to 164, and all research
subjects were over the age of 18 years. A total of 15 articles
described in detail the gender, age, BMI, and time of hepatic
portal blockade of patients the experimental group and the
control group. The basic characteristics of the research
subjects are shown in Tible 2.

Risk bias assessment of the included articles

Figures 3 and 4 show the results of multiple risk bias
evaluations of the included documents. Among the 18 RCTs
in this study, 2 trials (9,10) described the correct random
allocation method, and only one (11) described the correct
random allocation method and the hidden allocation plan
in detail. Only one (12) article used the blinding method.
However, the measurement indicators in this study were
laboratory indicators determined by the computer, hence, it
can be considered that all articles used the blinding method
correctly.

Comparison on SOD levels

A total of 7 articles analyzed the levels of plasma SOD in
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Table 2 The basic characteristics of the research subjects in the included literature

First author pu\ss:ra?ifcm Ns;:it;i::f Country Age (years) Males Females BMI (m?/kg) dis(;:lsjgs(?/:;rs)
Hausburg MA 2020 58 Brazil 40.4+9.7 28 30 28.7+5.0 5.0+2.1
XuF 2018 95 China 61.6+9.9 45 50 30.9+3.9 3.2+2.1
Yan HJ 2019 84 China 42.8+8.5 45 39 30.6+5.3 5+1.6
Wang B 2019 54 Iran 56.0+8.6 - - 27.3+4.5 9.1+5.8
Wei Q 2019 67 China 45.3+5.8 32 35 27.4+3.2 45+2.3
LiYM 2019 49 China 25.7+6.5 25 24 22.6+2.4 4.6+2.8
Kim D 2020 56 Russia 63.1+7.3 26 30 - 5.3+1.1
Hao W 2017 158 Iraq - - - - -
Chang YC 2018 164 Japan 54.3+9.7 - - 24.5+4.0 52+1.5
Yu W 2018 128 China 49+8.6 68 60 23.9+2.3 5.2+2.5
Yu X 2018 85 China 69.6+10.8 - - 27.41£5.0 3.5+0.3

BMI, body mass index.

. Low risk of bias

Random sequence generation (selection bias) _:.
Allocation concealment (selection bias) _:.
Blinding of participants and personnel (performance bias) _:.
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _:.

Selective reporting (reporting bias) :‘

-

1 1 1 |

0%

D Unclear risk of bias

Figure 3 Assessment of risk bias of the included articles.
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Figure 4 Multiple studies in the literature correspond to the multiple risk bias evaluation results.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random. 95% Cl IV. Random, 95% CI
Chang YC2018 56.78 1469 164 34.78 12.24 84 14.3%  22.00[18.55, 25.45] -
Fang H2020 54.87 16.05 138 53.64 8.34 54 14.3% 1.23 [-2.25, 4.71]
Hao W2017 8843 1585 158 76.56 15.78 95 14.3% 11.87 [7.85, 15.89] -
Hausburg MA2020 78.45 13.67 58 96.45 14.29 138 14.3% -18.00[-22.25, -13.75] -
Kim D2020 48.54 10.24 56 45.45 14.26 58 14.2% 3.09 [-1.46, 7.64]
Leurcharusmee P2018  66.34 10.37 86 96.84 12.52 49 14.3% -30.50[-34.63, -26.37] -
Liu Z2020 4545 14.26 98 48.54 10.24 56 14.3% -3.09 [-6.98, 0.80]
Total (95% Cl) 758 534 100.0% -1.90 [-15.07, 11.27]

Heterogeneity: Tau? = 311.95; Chi* = 472.08, df = 6 (P < 0.00001); I = 99%
Test for overall effect: Z = 0.28 (P = 0.78)

50 25 0 25 50
Favours [experimental] Favours [control]

Figure 5 Superoxide dismutase (SOD) levels in patients from blockage of the hepatic hilum (B-HH) to time of opening of the hepatic hilum

(O-HIH).

0+SE (MD)

5 MD

-50 -25 0 25 50
Figure 6 The funnel chart of superoxide dismutase (SOD) levels
from blockage of the hepatic hilum (B-HH) to time of opening of
the hepatic hilum (O-HH).

patients from B-HH to O-HH. There were 1,292 cases in
total, including 758 cases in the experimental group, and
534 cases in the control group. The heterogeneity test
showed I’'=99% (P<0.00001). The research results of Chang
et al. [2018] (8) accounted for the highest percentage of
the final combined results (18.4%), followed by the results
of Hao et al. [2017] (9). In addition, the horizontal lines of
the 95% CI of some studies were on the left of the invalid
vertical line, a few research horizontal lines crossed the
invalid vertical line, and the horizontal line of some 95% CI
were on the right side of the invalid vertical line. Analysis
using the REM (Figure 5) showed that the difference
between the experimental group and the control group was
statistically significant, with a MD of -0.33 and 95% CI
~1.81 to 1.15 (P<0.05).

Figure 6 shows the funnel chart of SOD levels from
B-HH to O-HH. The circles in some studies were basically
symmetrical to the midline, suggesting that the research
accuracy was high and there was no bias in publication.

© Annals of Palliative Medicine. All rights reserved.

Comparison on MDA level

A total of 7 articles analyzed the levels of MDA in the plasma
of patients from B-HH to O-HH. There were 643 cases in
total, including 442 cases in the experimental group, and
201 cases in the control group. The heterogeneity
test showed I’=97% (P<0.00001), indicating that the
heterogeneity among the experimental groups was large. In
most studies, the horizontal line of the 95% CI fell on the
right side of the invalid vertical line, a few studies crossed the
invalid vertical line, and the horizontal line of the individual
95% CI fell on the left side of the invalid vertical line. The
REM analysis results revealed that the difference between
the two groups was statistically significant. The MD was 1.80,
and the 95% CI was 1.53 to 2.07) (P<0.05; Figure 7).

The funnel chart of MDA levels from B-HH to O-HH
is shown in Figure §. The circles in some studies were
concentrated on the midline and were basically symmetrical
to the midline, suggesting that the research accuracy was
high and there was no bias in publication.

Comparison on ALT

A total of 10 articles explored the plasma ALT levels in
patients from B-HH to O-HH. There were a total of
762 cases, including 358 cases in the experimental group
and 404 cases in the control group. The heterogeneity
test showed I’=95% (P<0.00001), indicating that the
heterogeneity among the experimental groups was large. In
most studies, the horizontal line of the 95% CI fell on the
right side of the invalid vertical line, a few studies crossed the
invalid vertical line, and the horizontal line of the individual
95% CI was on the left side of the invalid vertical line. The
REM showed that the difference between the experimental
group and the control group was statistically significant. The
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Uay O UDQroup ar ota ea otal elign
Chang YC2018 5.36 0.36 58 10.98 2.84 25 14.0%
Fang H2020 10.35 267 95 6.92 1.27 36  14.6%
Hao W2017 8.61 1.64 84 584 268 19 13.8%
Hausburg MA2020 762 1.68 54 592 0.31 38 14.8%
Kim D2020 8.69 269 67 836 1.97 22 14.1%

Leurcharusmee P2018 9.67 1.38 49 7.61 2.84 25
Liu Z2020 8.15 1.61 35 534 029 36

14.0%
14.7%

Total (95% CI) 442 201 100.0%
Heterogeneity: Tau? = 5.28; Chi? = 215.26, df = 6 (P < 0.00001); I = 97%
Test for overall effect: Z=1.23 (P =0.22)

Mean Difference
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Mean Difference
Random, 95% Cl IV, R: % Cl

-5.62 [-6.74, -4.50] -
3.43[2.75,4.11] -
2.77[1.51, 4.03] -
1.70 [1.24, 2.16] -
0.33[-0.72, 1.38]
2.06 [0.88, 3.24]
2.81[2.27,3.35]

—
-

1.09 [-0.65, 2.83]

-10 -5 0 5 10
Favours [experimental] Favours [control]

Figure 7 Malondialdehyde levels from blockage of the hepatic hilum (B-HH) to time of opening of the hepatic hilum (O-HH).
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Figure 8 The funnel chart of malondialdehyde levels from
blockage of the hepatic hilum (B-HH) to time of opening of the
hepatic hilum (O-HH).

MD was 8.24 IU/L, and the 95% CI was 6.43 to 10.06 IU/L
(P<0.05; Figure 9).

The funnel chart of the plasma ALT levels from B-HH
to O-HH is shown in Figure 10. The circles of some studies
were concentrated on the midline and were symmetrical to
the midline basically, suggesting that the research showed
high accuracy and no bias in publication.

Comparison on AST level

A total of 10 articles assessed the plasma ALT levels in
patients from B-HH to O-HH. There were a total of
762 cases, including 358 cases in the experimental group
and 404 cases in the control group. The heterogeneity
test showed I’=98% (P<0.00001), indicating that the
heterogeneity among the experimental groups was large. In
most studies, the horizontal line of the 95% CI was on the
left side of the invalid vertical line, a few studies crossed the
invalid vertical line, and the horizontal line of the individual
95% CI was on the right side of the invalid vertical line. The
REM revealed that the difference between the experimental

© Annals of Palliative Medicine. All rights reserved.

group and the control group was remarkable, with a MD of
-11.73 TU/L and 95% CI of -14.04 to -9.43 IU/L (P<0.05;
Figure 11).

Figure 12 illustrates the funnel chart of plasma AST levels
from B-HH to O-HH. The circles in some studies were
concentrated on the midline and were basically symmetrical
to the midline, revealing that the research showed high
accuracy and no bias in publication.

Discussion

This meta-analysis compared the protective effects of
propofol and non-propofol anesthesia surgery on LIRI (13).
The levels of SOD, MDA, ALT, and AST in patients who
underwent intravenous anesthesia with propofol were
significantly different from those in patients who underwent
intravenous anesthesia without propofol (14). The SOD
levels from B-HH to O-HH showed a MD of -0.33 nU/mL
with 95% CI of -1.81 to 1.15 nmol/L (P<0.05). The MDA
levels from B-HH to O-HH showed a MD of 1.80 nmol/L
and 95% CI of 1.53 to 2.07 nmol/L (P<0.05). The ALT
and AST levels had a MD of 8.24 TU/L and -11.73 IU/L,
respectively, and the 95% CI was 6.43 to 10.06 IU/L and
-14.04 to -9.43 IU/L, respectively (P<0.05) (15). The
funnel charts of various indicators revealed that some of the
circles were concentrated on the midline and were basically
symmetrical with the midline, suggesting that the research
accuracy was high and there was no bias in publication (16).
The MDA, ALT, and AST levels in patients treated with
propofol were much lower than those in patients treated
with other anesthetic drugs, which the SOD levels were
obviously higher. The comparisons showed statistical
differences (P<0.05). This suggested that propofol can be
used in anesthesia surgery to protect liver cells and minimize
LIRI (17). However, it is noteworthy that adverse events
associated with propofol were not mentioned in all the
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Mean Difference
IV, Random, 95% CI

Mean Difference
IV. Random, 95% CI

Experimental Control

tudy or Subgrou Mean SD Total Mean D Total Weight
Chang YC2018 36.25 13.67 25 56.34 10.98 18 9.8%
Fang H2020 86.81 12.52 14 67.56 15.34 45  9.7%
Hao W2017 49.36 10.38 32 4545 14.26 26 10.0%
Hausburg MA2020 53.64 8.34 54 3478 12.24 59 10.4%
Kim D2020 70.39 15.67 49 54.87 16.05 48  10.0%
Leurcharusmee P2018  85.76 12.64 54 76.94 13.67 37 10.1%
Li YM2019 48.54 10.24 26 4545 14.26 26 9.9%
Liu Z2020 88.43 12.87 18 76.56 15.78 54  9.8%
Lotz C2020 56.78 8.64 38 34.78 12.24 23 10.1%
Sun B2018 46.39 8.69 48 55.36 16.05 68 10.3%
Total (95% Cl) 358 404 100.0%

Heterogeneity: Tau? = 173.06; Chi? = 185.14, df = 9 (P < 0.00001); I* = 95%
Test for overall effect: Z=1.72 (P = 0.09)

6733

-21.09 [-28.47, -13.71] -
19.25[11.31, 27.19] -

18.86 [15.03, 22.69]

3.91[-2.65, 10.47] T

15.52 [9.21, 21.83]
8.82[3.27, 14.37)
3.00 [-3.66, 9.84] b
11.87 [4.59, 19.15]

J—
PR
L—

22.00 [16.29, 27.71] -
-8.97 [-13.51, -4.43] -
7.36 [-1.04, 15.75] >
s 25 0 25 50

Favours [experimental] Favours [control]

Figure 9 Aminotransferase levels from blockage of the hepatic hilum (B-HH) to time of opening of the hepatic hilum (O-HH).
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Figure 10 The funnel chart of aminotransferase levels from
blockage of the hepatic hilum (B-HH) to time of opening of the
hepatic hilum (O-HH).

included studies. The results of the meta-analysis of Lin ez /.
[2004] (18) showed that propofol had a protective effect on
LIRI after liver ischemia-reperfusion by reducing the level
of oxygen free radicals and inhibiting lipid peroxidation.
The innovation of this study was that compared with other
anesthetics, the protective effect of propofol on ischemia-
reperfusion was statistically significant, confirming that it
had a protective effect on LIRI.

In this current investigation, most of the articles were
in Chinese, and only 5 articles were in English. This could
be because China has the highest incidence of liver cancer
worldwide, and thus, it represents the major source of cases.
Due to this, the scope of application in this study may be

© Annals of Palliative Medicine. All rights reserved.

limited (19). The patients included in this study were mainly
middle-aged and elderly patients, and propofol was used for
anesthesia during hepatectomy of the hepatic port block (20).
Therefore, there may be a clear distinction between minors
and patients who have not undergone hepatectomy under
anesthesia. The results of the GRADE quality grading in this
report revealed that there were 9 articles with a score of 7 or
more (high quality), 7 articles with a score of 2-6 (mediate
quality), and 2 articles were low quality. The inconsistency
of evaluation grades may be related to the different dosage
of propofol in each group and the use of different anesthetics
in the control groups. The research sample size included
in this meta-analysis was small, and the number of middle-
and high-quality research publications was insufficient.
Furthermore, the study was limited by the low quality of
the research subjects and high heterogeneity. Future studies
involving larger sample sizes should be conducted to further
verify the conclusions of this meta-analysis.

Conclusions

In this meta-analysis, the Boolean logic retrieval method
was adopted to include 18 articles that used propofol
intravenous anesthesia as the experimental group and non-
propofol intravenous anesthesia as a control study. The
study confirmed that propofol exerted a protective effect on
LIRI during anesthesia surgery for hepatectomy with hilar
blockade.
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Mean Difference Mean Difference
IV, Random, 95% CI IV, Random, 95% ClI

Chang YC2018 35.64 10.36 25 69.31 13.51 18 10.1%
Fang H2020 59.31 15.67 14 159.64 30.95 45  9.8%
Hao W2017 100.35 20.39 32 106.84 26.31 26 9.8%
Hausburg MA2020 84.92 37.41 54 9514 16.34 59  9.9%
Kim D2020 69.38 10.51 49 97.26 12.64 48 10.3%
Leurcharusmee P2018 95.21 15.64 54 86.37 11.97 37 102%
Li YM2019 78.32 1248 26 8268 16.18 26 10.1%
Liu Z2020 52,94 18.36 18 6539 11.67 54 10.0%
Lotz C2020 87.39 18.64 38 106.98 36.98 23 94%
Sun B2018 83.16 12.97 48 69.36 14.98 68 10.3%
Total (95% CI) 358 404 100.0%

Heterogeneity: Tau? = 696.42; Chi? = 433.47, df = 9 (P < 0.00001); I* = 98%
Test for overall effect: Z=2.24 (P = 0.03)
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Figure 11 Aspartate transaminase levels from blockage of the hepatic hilum (B-HH) to time of opening of the hepatic hilum (O-HH).
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Figure 12 The funnel chart of aspartate transaminase levels from
blockage of the hepatic hilum (B-HH) to time of opening of the
hepatic hilum (O-HH).
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