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Abstract: The purpose of this paper is to compare the effects of low anterior serratus block combined
with general anesthesia and general anesthesia alone on postoperative analgesia and adverse reactions
in patients undergoing renal surgery through a meta-analysis. The computer system searched Pubmed,
Embase, CochraneLibrary, WebofScience, CNKI, Wanfang and VIP databases to collect the published
studies on the effects of low anterior serratus block combined with general anesthesia on postoperative
analgesia in patients undergoing renal surgery. RevMan5.3 was used to summarize and analyze the
collected data. A total of 220 patients were included in 4 randomized controlled trials (RCTS), including
110 patients in the experimental group and 110 patients in the control group. Compared with the Control
group, the experimental group showed a significant decrease at the resting pain scores at 1h after surgery
(MD=-1.78, 95% CI -2.28~ -1.27, P<0.00001), at 6 hours after surgery (MD=-1.99, 95% CI -2.27~ -
1.70, P<0.00001) , at 12 hours after surgery (MD=-2.07, 95% CI -2.33~-1.82, P<0.00001) , at 24 hours
after surgery (MD=-0.76, 95% CI -0.95~ -0.57, P<0.00001), at 48 hours after surgery (MD=-1.01, 95%
CI-1.25~-0.77, P<0.00001), the amount of remifentanil used during the operation,(MD=-173.97, 95%
CI-224.78~ -123.76, P<0.00001), and the incidence of nausea and vomiting (MD=0.13, 95% CI 0.04~
0.42, P=0.0005) . There was no significant difference between the two groups in the amount of propofol
used during the operation (MD=-47.42, 95% CI -106.71~-11.87, P=0.12). The selection of low anterior
serratus block as the postoperative analgesic method for patients undergoing renal operation can provide
good analgesic effect.
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1. Introduction

Laparoscopy has gradually replaced traditional open procedures as the primary choice for renal
surgery, and despite the use of modern laparoscopic techniques, the incidence of pain in patients after
renal surgery remains high. The causes of pain after renal surgery are multifaceted; incisions in the lower
abdomen, renal injury, ureteral colic and urethral discomfort may contribute to the development of
postoperative pain in patients [1]. Enhanced recovery after surgery (ERAS) and visual anesthesia
techniques have become the mainstream thinking and techniques in clinical work [2].ERAS requires that
clinical anesthesia incorporate the technique of regional block, so that the patient is more comfortable in
the perioperative period and faster recovery, shortening the length of hospital stay. In order to adapt to
the requirements of ERAS, the visualization technology of clinical anesthesia by means of ultrasound
guidance has been greatly developed.Ultrasound-guided low anterior serratus block, as a novel regional
block technique, was introduced by Blanco et al [3] and continuously improved, it is simple and safe to
perform, and anatomically analyzed to provide effective perioperative analgesia for renal area surgery.
Therefore, we collected relevant literature in recent years to explore the analgesic effects and adverse
effects of general anesthesia combined with low anterior serratus block applied to patients undergoing
renal surgery, and to provide relevant evidence for the clinical application of this technique.
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2. Data and methods
2.1 Search strategy

Based on Cochrane reviews and preferred reporting items for systematic reviews and meta-analysis
protocol guidelines, We searched the studies on the effects of ESPB and SAPB on postoperative analgesia
in Pubmed, Embase, Cochrane Librarian.web of Science, CNKI, Wanfang, and VIP databases. To search
the literature since the establishment of the database, English search terms : low anterior serratus plane
block, kidney, analgesia. Chinese search term: low anterior serratus plane block, kidney, analgesia.
Inclusion and exclusion criteria: Inclusion criteria :(1) Study type: randomized controlled trial; (2)
Subjects: patients undergoing renal surgery, regardless of gender or age; (3) Study methods: low anterior
serratus plane block and blank control must be included; (4) Research results: resting pain scores at 1h,
6h, 12h, 24h and 48h, the amount of propofol and remifentanil used during the operation, and the
incidence of nausea and vomiting. Exclusion criteria :(1) review, systematic review, comment, etc.; (2)
The research content and method are inconsistent; (3) Full text or valid data cannot be obtained.

2.2 Literature selection and quality evaluation

The title and abstract were independently screened by two authors during the initial literature search,
and the inclusion criteria were assessed by a third party if there were any inconsistencies. The quality
assessment was conducted by two authors according to the Cochrane risk bias assessment tool. The
evaluation criteria were :(1) whether random allocation was used; (2) Whether the distribution method is
hidden; (3) Whether researchers and subjects are blinded; (4) Whether the research results are evaluated
by blind method; (5) the integrity of the result data; (6) whether to selectively report research results; (7)
Other sources of bias. The risk of bias was assessed independently for each study and assigned as low
risk of bias, high risk of bias, or undefined risk of bias.

2.3 Statistical Methods

Meta-analysis was performed using RevMan 5.3 software. Relative risk (RR) was used for counting
variables, and mean difference (MD) was used for continuous variables. The heterogeneity of the
included literatures was tested using 95% confidence interval (Cl), and P<0.05 was considered
statistically significant. If /2 is less than 50%, the data homogeneity is considered to be good, and the
fixed effect model is selected. If ” was greater than 50%, it indicated that there was heterogeneity in the
data, and sensitivity analysis, subgroup analysis or Meta regression were used to exclude heterogeneity.
If heterogeneity cannot be excluded, the random effects model is selected for effect size combination.

3. Results

3.1 Literature screening results
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Figure 1: Literature Screening Process
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According to the retrieval method in the article, a total of 14 articles were retrieved, and after layer
by layer screening based on inclusion and exclusion criteria, 4 RCTs [4-7]were ultimately obtained. See
Figure 1.

3.2 Basic information and bias risk assessment of included literature

The basic characteristics of the included literature are shown in Table 1; The risk assessment of
literature bias is shown in Figure 2.

Table 1: Basic characteristics of included studies
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Figure 2: Bias Risk Assessment Chart
3.2.1 Resting state pain scores at different time points after surgery for two groups of patients

Two articles [4,7] compared the resting pain scores at lh after surgery , without significant
heterogeneity (1>=34%, P=0.22). Using a fixed effects model, meta-analysis results showed that the
resting pain scores at 1h after surgery in the experimental group were significantly lower than those in
the control group (MD=-1.78, 95% CI -2.28~ -1.27, P<0.00001) (Figure 3-A).

Three articles [4-5,7] compared the resting state pain scores at 6 hours after surgery, without
significant heterogeneity (1>=0%, P=0.46). Using a fixed effects model, meta-analysis results showed
that the resting state pain scores at 6 hours after surgery in the experimental group were significantly
lower than those in the control group (MD=-1.99, 95% CI -2.27~ -1.70, P<0.00001) (Figure 3-B).

Four articles [4-7] compared the resting state pain scores at 12 hours after surgery, showing significant
heterogeneity (1>=85%, P=0.0002). Using a random effects model, meta-analysis results showed that the
resting state pain scores in the experimental group were significantly lower than those in the control
group at 12 hours after surgery (MD=-2.07, 95% CI -2.33~ -1.82, P<0.00001) (Figure 3-C).

Four articles [4-7] compared the resting state pain scores at 24 hours after surgery, showing significant
heterogeneity (I>=97%, P<0.00001). Using a random effects model, meta-analysis results showed that
the resting state pain scores at 24 hours after surgery in the experimental group were significantly lower
than those in the control group (MD=-0.76, 95% CI -0.95~ -0.57, P<0.00001) (Figure 3-D).

Three studies [4,6-7] compared the resting state pain scores at 48 hours after surgery, showing
significant heterogeneity (1>=96%, P<0.00001). Using a random effects model, meta-analysis results
showed that the resting state pain scores at 48 hours after surgery in the experimental group were
significantly lower than those in the control group (MD=-1.01, 95% CI -1.25~-0.77, P<0.00001) (Figure
3-E).
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Figure 3: Resting state pain scores at different time points after surgery

3.2.2 The amount of propofol and remifentanil used during the operation

Two articles [4-5] compared the amount of propofol used during the operation, showing significant
heterogeneity (1>=89%, P=0.002). Using a random effects model, meta-analysis results showed that there
was no significant difference between the two groups in the amount of propofol used during the operation

(MD=-47.42, 95% CI -106.71~ -11.87, P=0.12) (Figure 4-A).

Two articles [4-5] compared the amount of remifentanil used during the operation, showing
significant heterogeneity (I1>=90%, P=0.002). Using a random effects model, meta-analysis results
showed that the amount of remifentanil used during the operation in the experimental group were
significantly lower than those in the control group (MD=-173.97, 95% CI -224.78~ -123.76, P<0.00001)

(Figure 4-B).
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Figure 4: The amount of propofol and remifentanil used during the operation
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3.2.3 The incidence of nausea and vomiting

Two articles [5-6] compared the incidence of nausea and vomiting, showing without significant
heterogeneity (12=0%, P=0.7). Using a fixed effects model, meta-analysis results showed that incidence
of nausea and vomiting in the experimental group were significantly lower than those in the control group
(MD=0.13, 95% CI 0.04~ 0.42, P=0.0005) (Figure 5).
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Figure 5: The incidence of nausea and vomiting

3.2.4 Publication bias

A funnel plot was drawn based on the resting pain scores at 12h after surgery. The funnel plot was
symmetrically distributed, and the results indicated a relatively small publication bias. (Figure 6)
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Figure 6: Funnel plot of publication bias in the resting pain scores at 12h after surgery

4. Discussion

Perioperative pain management in urologic renal surgery has been a challenge due to the specific
incision sites, predominantly lumbar and lower abdominal incisions, but relatively fixed body surface
incisions. The pain stimulus of renal surgery mainly originates from the T8 to T12 spinal cutaneous
branches, and the analgesic methods for renal surgery mainly include intravenous opioids, epidural
analgesia, and regional nerve blocks, of which intravenous opioids are prone to cause circulatory and
respiratory depression in the postoperative period [8].Epidural analgesia is effective, but there are more
complications, difficult to care for and other shortcomings, and in patients receiving anticoagulation
therapy is limited [9-10]; regional nerve block in surgery has been widely studied, compared with the
paravertebral, lumbar and erector spinae nerve block, ultrasound-guided anterior serratus nerve block
operation is relatively simple, the structure of the more easily recognizable, and avoids the risk of
misplacement of local anesthetic into the epidural space resulting in extensive epidural block. It also
avoids the risk of extensive epidural block caused by local anesthetic drugs mistakenly entering the
epidural space [11].

Ultrasound-guided serratus anterior plane block is an injection of a local anesthetic drug into the
superficial or deep surface of the serratus anterior muscle at the level of the fifth rib in the midaxillary
line, which is widely used for analgesia in thoracic and breast surgery [12-13]. Low serratus anterior
plane block is the injection point moved down to the midaxillary line at the level of the eighth rib, can
also be applied to the epigastric surgery analgesia [14-15]. The superficial position of the serratus anterior
muscle makes it easy to be localized by ultrasound, and the adjacent muscles, ribs and pleura can be
clearly visualized, and the drugs can be injected in the superficial or deep surface of the serratus anterior
muscle without the need to see the specific nerves, so ultrasound-guided serratus anterior planar block
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has the advantages of visualization, safety, simplicity and effectiveness[16]. The position of anterior
serratus plane block can be selected lying position, can be carried out at the same time with the induction
of general anesthesia, patient comfort is high, does not affect the surgical process, convenient to carry
out the implementation [17-18].Theoretically and anatomically, ultrasound-guided low anterior serratus
plane block can bring desirable postoperative analgesia to patients undergoing renal surgery, but there is
less evidence at present, so this study investigated the postoperative analgesic effect and the occurrence
of adverse events by including the relevant literature in recent years for Meta-analysis.

5. Conclusion

The results of this Meta-analysis suggest that the resting pain scores of patients undergoing renal
surgery with combined ultrasound-guided low anterior serratus planar block were significantly lower at
1, 6, 12, 24, and 48 hours postoperatively compared with general anesthesia alone, and the probable
reason for this is the nociceptive afferents that are directly blocked by the ultrasound-guided anterior
serratus nerve block. In the low anterior serratus block, the medicinal fluid can diffuse to T7 ~ T11, and
the incisional pain afferents of renal surgery are mainly from the dermal branch of T10 ~ L12 segments
[19]. Therefore, low anterior serratus nerve block may directly block the dermatomal branch of this
segment to relieve the pain and stress caused by surgical stimulation.Remifentanil use was also
significantly lower in patients with combined nerve block compared to controls, and the incidence of
nausea and vomiting was also significantly reduced, suggesting that general anesthesia combined with a
low anterior serratus block can reduce the use of opioids and the incidence of related adverse events.

In conclusion, the results of this study suggest that the selection of low anterior serratus muscle block
as a postoperative analgesic method can provide good postoperative analgesia for patients undergoing
renal surgery, and reduce the use of opioids, reduce the incidence of related adverse events, and contribute
to the rapid recovery of the patients in the postoperative period.

This systematic evaluation study has the following shortcomings: (1) some studies in the included
literature were not identical in terms of anesthesia protocols, ultrasound localization modalities and
imaging methods, and local anesthetic drug concentration and dosage, which may increase clinical
heterogeneity; (2) relatively few high-quality papers were included; (3) the way in which pain levels
were assessed varied among studies, so measurement bias may be induced; and (4) the funnel plot
suggests the possibility of a publication bias. Combined with the above shortcomings, the conclusions of
this study need to be validated by multicenter, large-sample, and high-quality RCTs due to the limitation
of the number of original studies.
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