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Purpose: The goal of this study was to evaluate the analgesic efficiency of dexamethasone with ropivacaine in continuous serratus 
anterior plane block (cSAPB) after video-assisted thoracoscopic surgery (VATS).
Patients and Methods: Sixty-six patients who underwent VATS were randomized into two groups. All patients received cSAPB 
postoperatively, and patients in Group RD received 20 mL of 0.375% ropivacaine plus 0.1 mg/kg dexamethasone followed by an 
infusion of 0.2% ropivacaine plus 0.02 mg/kg/hour dexamethasone at a rate of 5 mL/h in patient-controlled analgesia (PCA) pump. 
Patients in Group R received 20 mL of 0.375% ropivacaine with normal saline followed by an infusion of 5 mL/h of 0.2% ropivacaine 
in PCA pump. Fifty milligrams of tramadol was given as rescue medication when the visual analog scale (VAS) score was ≥4 at rest. 
The primary outcomes were the sum of pressing number within 48 hours postoperatively and the time to the first patient-controlled 
bolus. The secondary outcomes were VAS scores, the incidence of rescue analgesia, wound infection and nausea/vomiting.
Results: Within 48 hours postoperatively, the sum of pressing number was more in Group R (18.33 ± 3.149 vs 16.09 ± 3.292, 
P = 0.006), and the Log Rank Test showed a significant difference in time to the first patient-controlled bolus (P = 0.006). After the 
PCA infusion finished, there were significantly lower VAS scores in Group RD at 60 and 72 hours postoperatively (P < 0.001). 
Additionally, the incidence of rescue analgesia in Group R was significantly more than that in Group RD (P < 0.001). No incision 
infection was observed in any patient.
Conclusion: The cSAPB with ropivacaine plus dexamethasone prolonged the duration of analgesia and motor blockade, reduced pain 
intensity and rescued analgesia requirements after the end of PCA infusion for patients undergoing VATS, which provide further 
improvement to continuous perineural block.
Keywords: continuous serratus anterior plane block, video-assisted thoracoscopic surgery, dexamethasone, levobupivacaine

Introduction
Video-assisted thoracoscopic surgery (VATS) has emerged as a lower stress response and smaller surgical incision 
compared with thoracotomy, which has become more acceptable in recent years.1 However, many researches indicated 
that the analgesic requirements of VATS should not be underestimated compared with open thoracotomy.2 Uncontrolled 
pain can lead to postoperative pulmonary complications (PPCs), including atelectasis and pneumonia, longer hospital 
stays, and chronic post-surgical pain (CPSP) syndrome.3 In addition, the more severe of postoperative acute pain, the 
more likely to develop into CPSP.4 Proper management of acute pain is crucial not only to avoid early PPCs but also to 
prevent chronic pain syndrome.
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Thoracic epidural analgesia (TEA) and thoracic paravertebral block (TPVB) are commonly used regional anesthetic 
techniques for thoracic surgery.5 TEA still has some risks, including epidural hematoma, nerve injury, hemodynamic 
instability, and urine retention.6 The TPVB technique also carries several complications, including dural puncture, 
pneumothorax, and hematoma.7 The research suggested that TEA may easily fail due to technical difficulties in catheter 
placement or dislodgement (nearly 30%).8 Otherwise, it is harder to place or fix the catheter for continuous analgesia in 
TPVB.9

In 2013, Blanco et al10 injected local anesthetic (LA) into the serratus anterior plane layer, which was termed the serratus 
anterior plane block (SAPB). It is a promising regional technique for chest wall analgesia. Considering the side effects and 
difficulties in the performance of TEA and TPVB, SAPB can provide a simple operation, few complications, and stable 
hemodynamics in patients undergoing VATS.11 Due to the single administration pattern and the pharmacokinetic characteristics 
of the LAs, the American Pain Society strongly recommends the use of continuous regional analgesic techniques for post
operative pain management.12 Continuous SAPB (cSAPB), in which a catheter is placed in the serratus anterior plane layer and 
combined with a removable infusion pump, can prolong the duration of SAPB and facilitate the patient’s mobility and 
recovery.13,14

In addition to using catheterization to achieve continuous infusion, adding adjuvants to LAs is also a common method 
to increase the duration and quality of regional analgesia.15 Adjuvants commonly used in regional block techniques 
include dexamethasone, alpha-2 agonists, NMDA antagonists, epinephrine, and nonsteroidal anti-inflammatory drugs. 
Many studies have demonstrated that dexamethasone, as an adjuvant, combined with LAs may also reinforce and prolong 
the peripheral nerve block.16

It has been confirmed that dexamethasone combined with LAs can improve analgesic effects during brachial plexus 
block, transversus abdominis plane block, and epidural block.17 However, there is no report about the effect of 
dexamethasone with ropivacaine for cSAPB in VATS. Therefore, this study is intended to observe the analgesic 
efficiency of dexamethasone with ropivacaine in cSAPB after thoracoscopic surgery.

Patients and Methods
Study Design and Subjects
This prospective, randomized, double-blind and controlled trial was approved by the Ethics Committee of the First 
Affiliated Hospital, University of Science and Technology of China (USTC), and the trial was registered in the Chinese 
Clinical Trial Registry (ChiCTR2100053518). Seventy-two patients undergoing elective VATS were recruited from 
November 2021 to March 2022. Patients were given a detailed explanation of the study protocol and were informed 
about the potential benefits and side effects of the technique.

Participants
To be eligible, patients must have been aged 18–70 years old, had a body mass index (BMI) of 18.5–30 kg/m2, were of both 
sexes, were American Society of Anesthesiologists (ASA) class I–III, voluntarily participate and had the ability to precisely 
complete a pain assessment. Exclusion criteria were coagulation dysfunction, diabetes, history of opioid dependence, 
allergy to the study drugs, systemic or puncture site infection, peripheral nervous system disease or SAPB-impacted area 
nerve damage, hepatic or renal insufficiency, cardiac insufficiency (New York Heart Association classes III–IV), lung 
function impairment (forced expiratory volume <50% predicted value within 1 s), chronic pain history or on lasting 
analgesic therapy before the surgery and thoracoscopic surgery intraoperatively converted to open thoracotomy procedure. 
All enrolled patients signed informed consent forms.

General Anesthesia
A standardized anesthetic technique was used in both groups. General anaesthesia was induced with 0.05 mg/kg 
midazolam, 2 mg/kg propofol, 0.4 μg/kg sufentanil, and 1.0 mg/kg rocuronium. This was followed by the insertion of an 
endobronchial tube. Anaesthesia was maintained with a continuous infusion of propofol (4–8 mg/kg/h) and remifentanil 
(0.05–0.2 μg/kg/min) to achieve a target bispectral index (BIS) value between 40 and 50. Intraoperative rocuronium boluses 
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were administered as needed. All patients were treated with a protective pulmonary ventilation strategy during surgery and 
mechanically ventilated to maintain end-tidal carbon dioxide pressure (ETCO2) between 35 and 45 mmHg. One hundred 
milligrams of flurbiprofen and 0.1 μg/kg of sufentanil were intravenously given to patients 30 minutes before chest closure. 
All surgical operations were performed by the same surgeon team, without any wound infiltrations and administration of 
LAs by surgeons.

Randomization and Blinding
Eligible patients were randomized by a computer-generated random number table into two groups: Group R (ropivacaine 
group) and Group RD (ropivacaine combined with dexamethasone group). Allocation concealment was implemented by 
using sequentially numbered, opaque, sealed envelopes. The envelopes were opened just before the procedure by the staff 
nurse who prepared the drug for the block and was not involved further in the study. Postoperative assessments were 
performed by the staff member who was unaware of the group allocation. The data analysis was also performed by 
independent research staff who were not informed of the group assignment.

Interventions
In our hospital, only one skin incision, 4 cm in length, was made in the fourth to fifth intercostal space between the 
anterior axillary line and the mid-axillary line. All enrolled patients received a cSAPB according to the following 
protocol. At the end of surgery, the patient was still unawaked and kept in the surgical position (lateral position). Under 
all aseptic precautions, a linear ultrasound transducer (4–15 Hz, L15-4B, Navis, Wisonic, Shenzhen, China) was placed 
over the fourth to sixth ribs between the anterior axillary line and posterior axillary line in a sagittal plane. The latissimus 
dorsi (superficial) and serratus anterior muscles (inferior) were recognized above the ribs. The epidural needle (1.6 mm 
outer diameter, 80 mm length, Tuoren, China) was inserted using an in-plane approach when the probe was placed in 
a coronal plane. Furthermore, when the needle reached the surface of the rib, 3 mL of saline was injected to open the 
potential interfacial space between the rib and serratus anterior muscle (Figure 1). Afterwards, an epidural catheter 
(0.5 mm inner diameter, 113 mm length, Tuoren, China) was passed through, and a 4.5 cm epidural catheter was left 
inside the serratus anterior muscle plane (Figure 2).

After a confirmed negative aspiration, Group RD received a bolus of 20 mL of 0.375% ropivacaine plus 0.1 mg/kg 
dexamethasone followed by an infusion of 0.2% ropivacaine plus 0.02 mg/kg/hour dexamethasone at a rate of 5 mL/h in 
the patient-controlled analgesia (PCA) pump. Group R received a bolus of 20 mL of 0.375% ropivacaine with normal 
saline (the same volume as dexamethasone in Group RD) followed by an infusion of 5 mL/h of 0.2% ropivacaine in the 
PCA pump. A patient-controlled bolus was 5 mL with a 30-minute lockout in both groups. The capacity of the PCA 
pump was 150 mL (ZZB-150, Apon ®, Jiangsu, China). The PCA pump will give an alarm and prompt when it closed to 
the end so that we can refill it again. In addition, all patients received 100 mg flurbiprofen intravenously every 12 hours 
for 48 hours after surgery. Furthermore, 50 mg of tramadol, as a rescue medication, was used when the visual analog 
scale (VAS) score was reported to be ≥4 at rest or upon patient request.

Outcomes
Postoperatively, the pain intensity assessment was performed after patients were extubated and fully conscious. The 
assessment was implemented by an independent anesthesiologist who was not involved in the administration of 
intervention or intraoperative management using a VAS (0–10 cm), in which 0 cm means no pain and 10 cm is the 
worst pain. All the patients were instructed before surgery in the use of VAS and PCA pump devices. VAS was assessed 
at rest and on coughing at 2, 6, 12, 24, 36 and 48 hours postoperatively. In addition, after the end of PCA infusion, VAS 
was still assessed at 60, 72, 84, 96, 108, and 120 hours postoperatively to record the most severe pain score every 12 
hours. Patients were guided to conduct pain assessment and record the VAS scores by themselves if they were discharged 
during the assessment period. They were followed-up through telephone consultation, including VAS scores and number 
of rescue medications.

The primary outcomes were the sum of pressing number within 48 hours after surgery and the time to the first patient- 
controlled bolus. The secondary outcomes were the VAS scores, the incidence of rescue analgesia, wound infection and 
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nausea/vomiting after surgery. Other perioperative data, such as the intraoperative propofol and remifentanil requirement, 
duration of surgery, chest tube duration and hospital stay, were also collected.

Sample Capacity
Few studies have tested the effect of adding dexamethasone to LAs in cSAPB. However, based on our preexperiment 
outcome, the sum of pressing number of PCA pump within 48 hours after operation in Group R was 18.3 ± 2.8 and that in 
Group RD was 16.1 ± 1.9. With a power (β) of 0.95 and a 5% significance level, a minimum sample size of 32 patients for 

Figure 2 The chest wall containing the catheter after cSAPB.

Figure 1 Procedure of ultrasound-guided continuous serratus anterior plane block. (A) The needle passed through the skin, subcutaneous tissue, latissimus dorsi and 
serratus anterior, finally reaching the surface of the rib. A catheter (1.6 mm outer diameter, 80 mm length, Tuoren, China) was threaded through the needle (indicated by 
arrow), and then the needle was slowly removed. (B) The ultrasound image confirmed that liquid distributes into the fascial plane between the serratus anterior muscle and 
the intercostal muscle. 
Abbreviations: LD, latissimus dorsi; SA, serratus anterior; IM, intercostal muscle.
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each group was estimated. Considering a 10% rate of potential dropout, a total of 36 patients for each group were finally 
included. The minimum clinical difference of the VAS score between the groups was estimated to be 1.0–1.3 cm.18,19

Statistical Analysis
We used statistical software SPSS, version 20.0 (SPSS Inc., Chicago, IL, USA) for statistical analysis. Quantitative 
variables were expressed as the means (with SD) or medians (with interquartile range) depending on the (normally or 
skewed) distribution of data, and qualitative data were expressed as frequencies and percentages. For quantitative data, 
comparisons between the two groups were performed using independent sample t-tests or Mann–Whitney U-tests. 
Qualitative data were compared by the Chi-square test or Fisher’s exact test. The time to request for the first patient- 
controlled bolus was analysed using Kaplan–Meier survival estimates and the log-rank test. A P value of <0.05 was 
considered to be statistically significant.

Results
The consolidated standards of reporting trials (CONSORT) flow chart is presented in Figure 3. Seventy-two patients were 
assessed for eligibility, four patients refused to participate, and two patients changed the operation method. Finally, sixty- 
six patients were analysed of thirty-three each. Preoperative blood glucose was measured within one week before the 
operation, and postoperative blood glucose was measured 48 hours after surgery. The basic blood glucose levels were 
comparable between the two groups, and there was a significant difference after surgery. Apart from this, the two groups 
were comparable in demographic and other clinical characteristics (Table 1). The duration of the first patient-controlled 
bolus was 16 (14–33.5) hours in Group R, while in Group RD, it was 36 (20–48) hours (P = 0.004). Afterwards, the Log 
rank test showed a significant difference (P = 0.006) between the two groups for time to the first patient-controlled bolus 
(Figure 4). The sum of pressing number was more in Group R (18.33 ± 3.149 vs 16.09 ± 3.292, P = 0.006) than in Group 
RD. The rescue analgesia requirement of the two groups was comparable when the PCA pump was infused (within 48 
hours postoperatively). After the end of PCA infusion, rescue analgesia in Group R was significantly more than that in 

Figure 3 CONSORT diagram showing the flow of patients in the trial.
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Group RD (P < 0.001). Table 2 shows the postoperative VAS scores within 48 hours in both groups. There were 
statistical differences from 12 to 48 hours postoperatively at rest and on coughing between the two groups. After the PCA 
infusion was finished, the VAS scores were also assessed every 12 hours, and there were significantly lower VAS scores 
in Group RD than in Group R at 60 and 72 hours postoperatively (Table 3). The descriptive information of VAS scores at 
individual time points between groups is displayed (Figure 5). There was no significant difference in the rate of nausea/ 
vomiting, chest tube duration or hospital stay. No incision infection was seen in any patient (Table 4).

Discussion
In reviewing the literature, we found that dexamethasone has been used as an adjuvant to LAs in regional blocks since 
long, but broad research revealed no study where dexamethasone has been used in continuous perineural block, such as 
cSAPB after VATS. In this study, the sum of PCA pressing number was decreased, while the time to the first patient- 
controlled bolus was significantly increased after adding dexamethasone within 48 hours postoperatively. The results of 
the study demonstrated that the addition of dexamethasone to ropivacaine prolonged the duration of analgesia and 
improved the analgesia effect for VATS.

Anatomically, the serratus anterior is a quadrilateral muscle located on the lateral chest. The SAPB can block not only 
the lateral cutaneous branch of the intercostal nerve and the long thoracic nerve but also the thoracic dorsal nerve.20 The 
block area of SAPB ranged from T2 to T6 on the anterior chest wall and T2 to T8 on the lateral chest wall, which can 
successfully cover the surgical incisions and chest tube sites of VATS.13 It should be noted that catheterization in the 
serratus anterior plane layer is also simpler than that in TEA and TPVB. The current study on cSAPB found that 

Table 1 Demographic and Clinical Characteristics of Patients (n = 66)

Variables Group R (n = 33) Group RD (n = 33) p-value

Gender, n (%) 0.802
Male 19 (57.6) 20 (60.6)

Female 14 (42.4) 13 (39.4)

Age (years) 56.61 ± 9.447 56.15 ± 9.314 0.845
BMI (kg/m2) 21.71 ± 1.715 22.05 ± 1.609 0.409

ASA status, n (%) 0.378

II 6 (18.2) 9 (27.3)
III 27 (81.8) 24 (72.7)

Type of surgery, n (%) 0.296
Segmentectomy 9 (27.3) 13 (39.4)

Lobectomy 24 (72.7) 20 (60.6)

Operative site, n (%) 0.806
Left 17 (51.5) 16 (48.5)

Right 16 (48.5) 17 (51.5)

Duration of surgery (min) 110.06 ± 25.584 110.88 ± 22.837 0.891
Total dose of propofol (mg) 623.15 ± 95.860 595.15 ± 98.383 0.246

Total dose of remifentanil (μg) 1502.70 ± 294.441 1453.33 ± 338.796 0.530

MAP (kpa) 11.15 ± 2.078 10.67 ± 1.493 0.281
Heart rate 78.85 ± 10.347 79.76 ± 9.582 0.712

SpO2 (%) 95.42 ± 2.634 96.06 ± 2.817 0.347

Perioperative blood glucose concentration 
(mmol/L)

Preoperative 5.72 ± 0.797 5.81 ± 0.852 0.657

Postoperative 6.18 ± 0.932 7.28 ± 0.714 <0.001

Notes: Data are presented as mean ± SD or number (%). Differences between groups are tested by independent t-test. Categorical data are analyzed 
using the chi-square test. 
Abbreviations: BMI, body mass index; ASA, American Society of Anesthesiologists; MAP, mean arterial pressure.
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continuous SAPB had an advantage in reducing postoperative opioid use, was hemodynamically stable, and could 
provide effective analgesia in breast surgery, rib fracture, minimally invasive heart surgery (MIHS) and VATS.21–23

Except for catheter-based techniques, which can sustain pain management during the perioperative period, adjuvants 
are also effective medications that work synergistically with LAs. In this study, we added dexamethasone to ropivacaine 
for cSAPB as an adjuvant to explore the analgesic effect in VATS. Dexamethasone is a long-acting synthetic corticoster
oid that has multiple administered routes: intravenously, intrathecally, epidurally and locally, as an adjuvant.24 The 
precise mechanism by which dexamethasone prolongs the duration of sensory block is not completely understood. 
Studies have demonstrated that dexamethasone weakened the activity of unmyelinated C fibers after binding to 
glucocorticoid receptors by inhibiting the exchange of potassium ions. C fibers are associated with pain 
transmission.25 Dexamethasone can also enhance the sensitivity of catecholamine and delay the absorption of LAs by 

Figure 4 Kaplan–Meier survival estimates to estimate the time of first patient-controlled bolus. 
Note: There was a significant difference in the time of the first bolus between the two groups (P = 0.006).

Table 2 Intensity of Pain Within 48 Hours Postoperatively Assessed by VAS

Time (h) At Rest p-value On Coughing p-value

Group R (n = 33) Group RD (n = 33) Group R (n = 33) Group RD (n = 33)

2 2.18 ± 0.808 2.06 ± 0.827 0.549 3.09 ± 0.947 2.97 ± 0.883 0.593

6 2.42 ± 0.751 2.24 ± 0.708 0.316 3.58 ± 0.969 3.27 ± 0.626 0.136

12 2.91 ± 0.914 2.42 ± 0.830 0.028 4.15 ± 1.034 3.64 ± 0.994 0.043
24 2.52 ± 0.906 2.00 ± 0.661 0.010 3.36 ± 0.699 2.94 ± 0.704 0.017

36 2.42 ± 0.663 1.82 ± 0.727 0.001 3.21 ± 0.600 2.70 ± 0.728 0.003

48 2.21 ± 0.696 1.73 ± 0.839 0.013 3.12 ± 0.696 2.73 ± 0.839 0.042

Notes: Data are presented as mean ± SD and analysed using Mann–Whitney U-test. 
Abbreviation: VAS, visual analog scale.
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constricting the blood vessels and reducing capillary permeability.26 The existence of a dose-dependent effect of 
dexamethasone added to peripheral nerve block is controversial. Many studies have confirmed that dexamethasone, as 
an adjuvant, for regional anesthesia is relatively safe and does not increase the risk of complications.27,28 The study by 
Bravo et al showed that 2 mg, 5 mg and 8 mg dexamethasone provided similar effects of motor and sensory block in 
brachial plexus blocks.29 Furthermore, a meta-analysis of Kirkham et al27 showed that the addition of 4–10 mg of 
dexamethasone to ropivacaine can provide an effective role in prolonging the action time. Therefore, 0.1 mg/kg 
dexamethasone was used in this study according to the weight range of most patients.

In the current study, after a bolus injection and continuous administration with a pump, the VAS scores in Group RD 
from 12 to 48 hours postoperatively were statistically lower than those in Group R, whether at rest or on coughing. It has 
been reported that plasma ropivacaine concentrations peaked at 30 mins and remained high for approximately 6 hours 
after transversus abdominis plane (TAP) block.30 As dexamethasone was added to Group RD, it may affect the 
absorption and metabolism of ropivacaine, and our data also support the use of adjuvant medications for prolonged 
cSAPB duration. Although there was no clinical difference in VAS scores between the two groups from 2 to 48 hours 
postoperatively, fewer pressing numbers and longer times of the first patient-controlled bolus were observed in 
Group RD.

Intravenous (i.v.) dexamethasone has been shown to reduce postoperative pain in a meta-analysis.31 It is different that 
we used perineural dexamethasone with ropivacaine in our study. Considering the anatomical basis, cSAPB is unlikely to 
affect the pleurae, which are richly innervated and likely provide significant pain when coughing or forced expiration. 
Therefore, 50 mg of tramadol, as a rescue medication, was used when the VAS score was ≥4. The result of rescue 
analgesia showed no significant difference during the PCA pump infusion between the two groups. From 60 h to 120 
h postoperatively, we found that the VAS scores first increased and then declined in Group R. This fluctuation may be 
caused by the recommended early postoperative exercise, which led to increased pain scores and more analgesia 
requirements after the end of PCA infusion. However, the declining VAS scores in Group RD may be related with the 

Table 3 Intensity of Pain After PCA Infusion Assessed by VAS

Time (h) Group R (n = 33) Group RD (n = 33) p-value

60h 3.82 ± 0.917 2.24 ± 0.867 <0.001
72h 3.70 ± 0.684 2.06 ± 0.864 <0.001

84h 2.82 ± 0.683 1.82 ± 0.683 <0.001

96h 2.61 ± 0.556 1.79 ± 0.696 <0.001
108h 2.06 ± 0.659 1.61 ± 0.496 0.004

120h 2.00 ± 0.612 1.48 ± 0.619 0.002

Note: Data are presented as mean ± SD and analysed using Mann–Whitney U-test. 
Abbreviations: PCA, patient-controlled analgesia; VAS, visual analog scale.

Figure 5 VAS scores at individual time points between the two groups.
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biologic half-life of dexamethasone, which is between 36 and 54 hours. It could still provide a lasting analgesic effect 
due to the prolonged analgesic duration. In a study, Barry et al32 demonstrated that perioperative i.v. dexamethasone use 
may also have an effect on the reduction of rebound pain incidence. In this paper, the VAS scores in Group RD did not 
increase after the end of PCA infusion. However, we did not design more details about rebound pain, and further research 
elucidating the use of perineural dexamethasone on reducing rebound pain is still warranted based on this study.

The use of systemic steroids as an antiemetic has been well confirmed in the literature and is often used in routine 
anesthesia practice. Meanwhile, a recent meta-analysis, which added dexamethasone to LAs in TAP for perineural 
administration, also found decreased postoperative nausea and vomiting (PONV).33 Although this finding is contrary to 
our study, it may be a byproduct of better analgesia effect, resulting in the reduction of opioid use. The potential adverse 
effects of dexamethasone include immune suppression, increased blood glucose, the risk of infection and impaired 
wound healing.24 In this study, the increase in postoperative blood glucose may be caused by the continuous use of 
dexamethasone. Since we excluded patients with diabetes before surgery, the glucose metabolism function of both groups 
was normal. This blood glucose fluctuation may return to normal after the withdrawal of dexamethasone. Besides, no 
incision infection or other adverse events were observed in any patient, despite the rise of postoperative blood glucose.

The present study has several limitations. First, the optimal dosage of dexamethasone was not compared experimen
tally. Further studies are recommended to improve our understanding of the dose and concentration of other LAs and 
adjuvants. Second, there was no sensory testing during the operation, while the patients were extubated and unconscious. 
Instead, we confirmed the adequate distribution of LAs in the target layer by ultrasound. Finally, this was a single-center 
study. However, the same team of performing surgeons and anesthetists ensured the standardization and consistency of 
the work. To add more evidence, multicenter studies are warranted to test the results and conclusions of our trial.

Conclusion
We conclude that the addition of perineural dexamethasone to ropivacaine for cSAPB significantly prolonged the 
duration of analgesia and motor blockade, reduced pain intensity and rescued analgesia requirements after the end of 
PCA infusion for patients undergoing VATS. Although there was no report of adverse events directly related to our trial, 
we are unable to comment on the safety of this therapeutic approach due to the lack of the blood concentration test of 
LAs and adjuvants. In conclusion, adding dexamethasone to ropivacaine in cSAPB improved the analgesia effect and 
reduced rescue analgesia requirements after the end of PCA infusion for VATS, which may provide further supplemen
tary and improvement to the continuous perineural block.

Abbreviations
cSAPB, continuous serratus anterior plane block; VATS, video-assisted thoracoscopic surgery; PCA, patient-controlled 
analgesia; VAS, visual analog scale; PPCs, postoperative pulmonary complications; CPSP, chronic postsurgical pain; 

Table 4 Other Secondary Outcomes of Patients

Group R (n = 33) Group RD (n = 33) p-value

Sum of pressing numbers, n 18.33 ± 3.149 16.09 ± 3.292 0.006
Rescue analgesia, n (%)

Within 48 hours postoperatively 8 (24.2) 6 (18.2) 0.547

After PCA infusion finished 19 (57.6) 2 (6.1) <0.001
Nausea/vomiting, n (%) 3 (9.1) 2 (6.1) 0.642

Chest tube removal duration (IQR), n 1 (1–1) 1 (1–1) 0.496

Hospital stay duration (IQR), n 6 (5–6) 6 (6–7) 0.280
Incision infection, n 0 0 -

Notes: Data are presented as mean ± SD or median (interquartile range, IQR) and compared using the independent t-test or the 
Mann–Whitney U-test, respectively. Categorical data are presented as frequency and analyzed using the chi-square or Fisher’s 
exact test. 
Abbreviations: PCA, patient-controlled analgesia; IQR, interquartile range.
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TEA, thoracic epidural analgesia; TPVB thoracic paravertebral block; LA, local anesthetic; SAPB, serratus anterior plane 
block; ASA, American Society of Anesthesiologists; BMI, body mass index; BIS, bispectral index; ETCO2, end-tidal 
carbon dioxide pressure; LD, latissimus dorsi; SA, serratus anterior; IM, intercostal muscle; MAP, mean arterial pressure; 
IQR, interquartile range.
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