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Improvement in postoperative pain

control by combined use of intravenous
dexamethasone with dexmedetomidine
after erector spinae plane block and serratus
anterior plane block for thoracoscopic
surgery: a randomized controlled trial
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Abstract

Background Acute pain after thoracoscopic surgery is very noticeable and often requires additional techniques or
adjunctive medications to reduce it. We investigated whether intravenous dexamethasone with dexmedetomidine
after erector spinae plane block and serratus anterior plane block could further decrease the incidence of moderate-
to-severe pain.

Methods A total of 81 patients were randomly assigned to group C (20 mL normal saline), group S (10 mg
dexamethasone + normal saline to 20 mL), or group SM (10 mg dexamethasone + 1 ug/kg dexmedetomidine + normal
saline to 20 mL). All patients underwent erector spinae plane block and serratus anterior plane block 30 min before
anesthesia induction and all drugs were infused intravenously 30 min after general anesthesia induction. The primary
outcome was incidence of moderate-to-severe pain at 24 h on movement postoperatively. Secondary outcomes
included incidence of moderate-to-severe pain on movement and at rest throughout the first two postoperative
days, pain score, opioid consumption, quality of recovery and adverse effects.

Results Group SM lowered the incidence of moderate-to-severe pain on movement at 24 h postoperatively than
group C (11.1% vs. 48.0%; RR 0.231; 95% Cl, 0.074 to 0.725) and group S (11.1% vs. 38.5%; RR 0.289; 95% Cl, 0.089

t0 0.933). Group SM reduced NRS score on movement (3.0 [3.0] vs. 3.0 [2.0] vs. 3.0[1.0]; P<0.001) and total opioid
consumption (26.0 [6.0] vs. 32.0 [9.0] vs. 28.0 [2.5]; P=0.004) within 24 h after surgery, fewer patients required rescue
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analgesia (11.1% vs. 48.0% vs. 38.5%; P=0.009). Group SM also lowered incidence of nausea and vomiting (7.4% vs.
32.0% vs. 30.8%; P=0.047) and had a higher QoR-15 score at postoperative 24 h (132.0 [10.0] vs. 123.0 [8.0] vs. 127.5

[10.8]; P<0.001).

Conclusions Intravenous administration of dexamethasone with dexmedetomidine after erector spinae plane block
and serratus anterior plane block further decreased the incidence of moderate-to-severe pain. It also reduced NRS
scores and opioid consumption, making the postoperative pain control better for thoracoscopic surgery.

Trial registration The study was registered at Chictr.org.cn with the number ChiCTR2400084435 on 05/16/2024.
Keywords Dexamethasone, Dexmedetomidine, Fascial plane block, Analgesia, Thoracoscopic surgery

Background

Thoracoscopic surgery is minimally invasive, but post-
operative pain is still significant [1]. Insufficient analge-
sia would affect the patient’s cough and sputum, increase
postoperative pulmonary complications, and delay rapid
recovery [2—3]. PROSPECT guidelines for thoracoscopic
surgery: a systematic review and recommendations for
postoperative pain management: some additional tech-
niques or adjunctive medications are recommended to
relieve acute postoperative pain [4].

Fascial plane blocks, whether erector spinae plane
block or serratus anterior plane block, are far away from
the spinal cord, blood vessels and pleura, effectively
reducing damage and making it safer [5-6]. The com-
bination of the two, which Mario et al. [7] believed may
reduce the risk of systemic toxicity of local anesthetics,
and Mo X et al. [8], which suggested can complement
each other and produce a broader analgesic effect. How-
ever, due to the duration of the local anesthetic, the anal-
gesic time of the nerve block cannot be extended to 24 h
or even 48 h postoperatively, which is the most painful
phase postoperatively [9].

Therefore, some adjunctive drugs are still needed, and
dexamethasone and dexmedetomidine are the two most
commonly used [10]. Umari M et al. [2] said that com-
pared with other adjuvant drugs, dexamethasone and
dexmedetomidine prolonged the analgesia time after
peripheral nerve block more significantly, with an aver-
age of six hours for dexamethasone and four hours for
dexmedetomidine. Kang RA et al. [11] added that the
mechanisms of the two drugs are different, and that the
combination is expected to further prolong the dura-
tion of analgesia, and the underlying mechanism may
be explained by the additive model of effects, that is, the
analgesic dose of the second drug significantly increases
the analgesic effect produced by a single dose of a given
drug.

However, the effectiveness and safety of such a multi-
modal analgesic protocol, emphasizing a combination of
different analgesic mechanisms to optimize postoperative
pain control, are unclear. As a result, we designed a ran-
domized controlled trial to evaluate whether intravenous
administration of dexamethasone with dexmedetomidine

after erector spinae plane block and serratus anterior
plane block could further improve analgesia control after
thoracoscopic surgery. We hypothesized that this combi-
nation regimen would significantly reduce the incidence
of moderate-to-severe postoperative pain and hopefully
be safer and more effective.

Methods

Study design

This is a double-blind, prospective randomized con-
trolled trial conducted from May 16, 2024 to July 31,
2024 at the Affiliated Hospital of Xuzhou Medical Uni-
versity. The study was approved by the Ethics Committee
of The Affiliated Hospital of Xuzhou Medical University
(XYFY2024-KL193-01) and was registered at the Chinese
Clinical Trial Registry (ChiCTR2400084435; registra-
tion date: May 16, 2024). All subjects were provided with
written informed consent to participate in this study and
all experiments were performed in accordance with rel-
evant guidelines and regulations.

Participants

A total of 81 patients aged 18—65 years who underwent
elective thoracoscopic surgery at ASA I-1II were included.
Exclusion criteria included: contraindications to regional
nerve blocks, including skin infections or bleeding disor-
ders at the block site; allergies and contraindications to
any of the drugs used in this trial; severe cardiovascular
and cerebrovascular, respiratory diseases, diabetes mel-
litus, and abnormal liver and kidney function were pres-
ent before surgery; history of chronic pain, long-term use
of opioids, hormones, or non-steroidal drugs; inability to
communicate normally: hearing impairment, language
comprehension impairment, mental illness, etc.; brady-
cardia (<50 beats/minute); BMI>30 kg/m? having par-
ticipated in other studies.

Randomization and blinding

One day before surgery, one researcher (YX-M) blinded
to group assignment collected data and obtained writ-
ten informed consent in wards. After enrollment, one
researcher (ZJ-L) randomly assigned participants to
the following groups: group C (20 mL normal saline),
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group S (10 mg dexamethasone +normal saline to 20
mL), or group SM (10 mg dexamethasone + 1 ug/kg dex-
medetomidine + normal saline to 20 mL) according to a
computer-generated allocation list (simple randomiza-
tion) with a 1:1:1 ratio in SPSS™ 22.0 (IBM, Chicago, IL,
USA). Assignment concealment was achieved by using
an opaque sealed envelope.

Before the surgery, an anesthesia nurse who was also
not aware of the group assignment opened the envelope
and prepared all the medications needed. Then, an expe-
rienced anesthesiologist (ZW-L) performed nerve blocks
and anesthesia induction. Because of the hemodynamic
properties of the drugs, it was difficult for the anes-
thesiologist to be completely blinded, but she was not
involved in postoperative recovery and evaluation. After
the surgery, a researcher (SM-Y) blinded to group assign-
ment followed up and collected data.

Surgical procedure

All patients were operated by a fixed surgeon on a stan-
dardized procedure. Participants were placed in the lat-
eral position, with a 5 cm cotton chest pad below the
shoulder to help maximize the intercostal space at the
surgical incision. A 5 cm incision was made in the 4th
or 5th intercostal space at the anterior to mid-axillary
line according to the widest intercostal space palpated
after positioning. The tissue was separated layer by layer,
gradually entered the thoracic cavity, and standardized
treatment was carried out according to the surgical plan
discussed before surgery. Whenever possible, the surgeon
avoided cutting or persistently compressing the intercos-
tal nerves or stretching the intercostal space. Finally, a
24 F chest tube was placed at the incision site to a depth
of approximately 5 cm, which was confirmed by thoraco-
scopic evidence that the pleura was not compressed. At
the end of the procedure, both lungs were reinflated and
the incisions were closed. The chest tube was attached to
a water-sealed bottle.

Anesthesia procedure

After the patient was admitted to the operatory room,
ECG, IBP, SpO, were routinely monitored, periph-
eral venous access was opened, and intravenous bolus
midazolam 0.02 mg/kg and sufentanil 0.08 pg/kg were
injected.

Thirty minutes before surgery, the lateral erector spi-
nae plane block and serratus anterior plane block were
performed under ultrasound guidance. Three groups of
patients were placed in the healthy lateral decubitus posi-
tion, disinfected and spread towels, and used in-plane
technology to insert needles in 2—3 cm next to the spi-
nous processes of T4 and T5, and passed through the
trapezius muscle, rhomboid muscle, and erector spi-
nae muscle from shallow to deep, and injected 20 ml of
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0.375% ropivacaine into the deep surface of the erector
spinae muscle when the needle tip touched the top of
the T5 transverse process [12]. The needle was inserted
using an in-plane technique along the level of the midline
of the 5th rib axillary to clearly visualize the superficial
latissimus dorsi and the deep serratus anterior muscle,
and 20 ml of 0.375% ropivacaine was injected when the
needle tip reached the serratus anterior surface [13].
Assist the patient to take a supine position, and after
15 min, the sensory block plane is measured by skin cold
perception test, and the combined block is considered
successful if the sensory hypoesthesia or sensory loss is
measured in both the anterior and posterior midlines.

After the onset of the block, anesthesia induction
was started in the three groups, and etomidate 0.3 mg/
kg, midazolam 0.05 mg/kg, sufentanil 0.5 pg/kg, and
rocuronium bromide 0.9 mg/kg were given. Mechanical
ventilation was followed by fiberoptic bronchoscope-
guided tracheal intubation. Among 30 min after induc-
tion, intravenous infusion of the control group: 20 ml of
normal saline; dexamethasone group: 10 mg dexametha-
sone +normal saline to 20 ml; dexamethasone with dex-
medetomidine group: 10 mg dexamethasone+1 pg/kg
dexmedetomidine + normal saline to 20 ml. Intravenous
compound inhalation anesthesia was used for mainte-
nance: intraoperative sevoflurane inhalation 1-2%, con-
tinuous intravenous pumping of propofol 2-6 mg/kg/h,
remifentanil 0.1-0.3 pg/kg/min. During the operation,
the anesthesiologist adjusted the infusion rate of the drug
to maintain the BIS value of 40-60 at the depth of anes-
thesia and kept the blood pressure and heart rate within
+20% range compared to baseline values.

Inhalation anesthetic was stopped 30 min before the
end of the operation, and then flurbiprofen cilofen 50 mg
was administrated. Patient was transferred to the PACU,
the double-lumen bronchial tube was removed after
the extubation criteria were met, and the patient was
returned to the ward when the Aldrete score>9.

The postoperative PCIA pump contained sufentanil
2 pg/kg+tropisetron 6 mg, and normal saline diluted to
100 ml. There was no background infusion volume, PCIA
dose was 2 ml/time, and the locking time was 15 min.
When patients felt pain, they could press the PCIA but-
ton repeatedly until feeling relief. If the postoperative
NRS score >4, bucinazine hydrochloride 100 mg intra-
muscularly was given for relief analgesia. If the postop-
erative NRS score>7, tramadol hydrochloride 100 mg
intramuscularly was given.

Outcome measurements

The primary outcome was incidence of moderate-to-
severe pain at postoperative 24 h on movement. Move-
ment was defined as three times of deep breath and
cough once. Using NRS to evaluate the pain level, 0-10
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point overall, 0 is no pain, 1-3 is mild pain, 4—6 is moder-
ate pain, and 7-10 is severe pain [14]. We defined NRS >4
as moderate-to-severe pain.

Secondary outcomes included: (1) incidence of mod-
erate-to-severe pain on movement and at rest at 6 h,
12 h, 24 h, 36 h and 48 h; (2) total opioid consumption
(converted to morphine equivalent) within 24 h and
48 h; (3) number of patients required rescue analgesia
within 24 h and 48 h; (4) time to first eating, first ambu-
lation, and remove chest drain, length of stay; (5) QoR-
15 score (0-150 point overall, the higher the score, the
better the quality of recovery [15]) at 24 h; (6) possible
adverse effects: nausea and vomiting, bradycardia (heart
rate < 20% of baseline), hypotension (MAP <20% of base-
line), hypoxemia (SpO,<90%), drowsiness, dizzy, pru-
ritus, local/systemic infection, neurological symptoms
(persistent numbness or paresthesias, weakness or non-
surgical pain), etc.

Sample size calculation

The incidence of moderate-to-severe pain after thoraco-
scopic surgery is 55%, and previous studies have shown
that nerve block can reduce it by about 25%. This study
hypothesized that dexamethasone with dexmedetomi-
dine would make sense to reduce moderate-to-severe
pain by an additional 20% after thoracoscopic surgery.
Using PASS15.0 calculation, the test power was defined
as 90%, the test level was 0.05, the sample size was 63,
and the dropout rate of 20% was considered, 27 cases
were included in each group, and 81 cases were planned
to be included in this study.

Statistical analysis

SPSS 26.0 software was used for statistical analysis. For
quantitative data, Shapiro-Wilk’s test to determine its
normality; The normally distributed continuous data
were expressed as mean+tSD. One-way ANOVA was
used for comparison at the same time point between
the three groups, and repeated measures ANOVA was
used for comparison at different time points within the
group. The non-normally distributed continuous data
were expressed as median (interquartile range), and the
Kruskal-Wallis H test was used for comparison between
the three groups at the same time point. The Friedman
test was used for comparison at different time points
within the group. The count data were expressed as
rates, and the chi-square test or Fisher’s exact probability
method was used for comparison. The Kruskal-Wallis H
test was used for the comparison of grade data. Survival
data were analyzed by Kaplan-Meier curve, and the dif-
ferences between groups were compared by log-rank test.
In the case of statistically significant differences between
multiple groups, post-hoc analysis was performed using
Bonferroni correction, and the significance criterion for
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each pairwise comparison was P<0.0167 after correc-
tion; Otherwise, P<0.05 indicated that the difference was
statistically significant.

Results

A total of 81 patients were included and randomized.
During the study period, 3 patients were transferred to
thoracotomy due to difficult surgery or excessive bleed-
ing, and finally 78 patients were included in the inten-
tion-to-treat analysis (Fig. 1).

The baseline characteristics and intraoperative data
of the three groups were well balanced, but the intraop-
erative dose of remifentanil was significantly lower in
group S and group SM compared with group C (P< 0.05;
Table 1). In terms of vital signs, compared with group
C, group SM and group S both seemed to be smoother
(Fig. 2).

Group SM significantly lowered the incidence of mod-
erate-to-severe pain on movement at 24 h postopera-
tively than group C (11.1% vs. 48.0%; RR 0.231; 95% CI,
0.074 to 0.725) and group S (11.1% vs. 38.5%; RR 0.289;
95% CI, 0.089 to 0.933). At rest at 24 h after surgery, the
result was consistent with which on movement (7.4%
vs. 32.0% vs. 30.8%; P=0.047). There was no significant
difference between the three groups in the incidence of
moderate-to-severe pain at other time points (Fig. 3).

Moreover, group SM slightly reduced NRS scores on
movement (3.0 [3.0] vs. 3.0 [2.0] vs. 3.0[1.0]; P<0.001)
and at rest (3.0 [2.0] vs. 2.0 [1.0] vs. 2.0[1.0]; P=0.030)
at postoperative 24 h compared with group C and group
S. Group SM also reduced NRS scores on movement at
48 h postoperatively (2.0 [1.0] vs. 2.0 [1.0] vs. 2.0 [1.0];
P=0.017). However, at other time points, movement and
resting NRS scores were similar (Fig. 4).

In addition, the effective analgesia time of group SM
was significantly longer than that of group C and group
S (1500.0 [785.0] vs. 915.0 [366.5] vs. 1073.0 [668.5];
P<0.001). Group SM consumed more opioids within 24 h
postoperatively (26.0 [6.0] vs. 32.0 [9.0] vs. 28.0 [2.5];
P=0.004), and fewer people required salvage analgesia
(11.1% vs. 48.0% vs. 38.5%; P=0.009; Table 2).

There were no significant differences in adverse effects,
including bradycardia, hypotension, hypoxemia, pru-
ritus, wound infection, and hematoma at the puncture
site. There was a significant difference in the incidence of
nausea and vomiting between the three groups (7.4% vs.
32.0% vs. 30.8%; P=0.047). One patient of group C devel-
oped drowsiness and dizziness (Table 2).

There was also no significant difference in postopera-
tive quality of recovery between the three groups. How-
ever, QoR-15 score at 24 h postoperatively, group SM was
significantly improved compared with group C and group
S (132.0 [10.0] vs. 123.0 [8.0] vs. 127.5 [10.8]; P< 0.001;
Table 2).
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Assessed for eligibility

Page 5 of 10

(n=81)

Randomized

Excluded (n=15)

® Not meeting inclusion criteria (n=10)
® Declined to participate (n=5)

Allocated to group C (n=27)
® Received as randomized (n=25)
® Conversion to thoracotomy (n=2)

Allocated to group S (n=27)
® Received as randomized (n=26)
® Conversion to thoracotomy (n=1)

Allocated to group SM (n=27)
® Received as randomized (n=27)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Analyzed (n=25)
® Excluded from analysis (n=0)

Analyzed (n=26)

® Excluded from analysis (n=0)

Fig. 1 Consort flowchart of the study

Table 1 Patient demographic and surgical data

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Analyzed (n=27)

® Excluded from analysis (n=0)

Variables Group C Group S Group SM P-value
(n=25) (n=26) (n=27)

Sex (M/F) 10/15 11/15 11/16 0.985
Age (yr) 51.3+10.7 53.0+104 50.7+106 0.723
BMI (kg/m?) 246+4.1 231+27 234+28 0.242
ASA (I/11/111) 8/14/3 10/12/4 10/12/5 0.920
Comorbidities (%) 0.770

Hypertension 7(28.0) 7(26.9) 8(29.6)

Coronary heart disease 2(8.0) 1(3.8) 2(74)

Cerebral infarction 5(20.0) 7 (25.9) 4(154)

Arrhythmia 1(4.0) 0 0
Prior analgesic use (%) 5(20) 5(19.2) 4(14.8) 0.869
Side of surgery (L/R) 12/13 13/13 13/14 0.987
Type of surgery (%) 0.104

Wedge Resection 3(12.0) 3(11.5) 6(22.2)

Segmentectomy 16 (64.0) 10 (38.5) 11 (40.7)

Lobectomy 2(8.0) 8(30.8) 4(14.8)

Segmentectomy +Wedge Resection 4(16.0) 1(3.8) 4(14.8)

Lobectomy +Wedge Resection 0 4(154) 2(74)
Duration of surgery (min) 750+394 82.5+37.1 79.2+46.0 0.808
Dosage of propofol (mg) 2242+956 23234946 205.2+105.2 0.591
Dosage of sufentanil (ug) 322+82 350+£7.1 35.0+80 0.335
Dosage of remifentanil (mg) 15+06 1.0+0.5° 09+06° <0.001

Values are presented as mean +SD or number (%)
Compared with Group C, ?P < 0.05

Abbreviation: BMI, body mass index; ASA, American Society of Anesthesiologists
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Heart rate in different times
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Fig. 2 MAP and heart rate in different times. Data are expressed as mean + SD. By Bonferroni adjustment, *: Group SM vs. group C, P<0.05; #: Group S vs.

group C, P<0.05

Group C on movement (n=25)

Group S on movement (n=26)

Group SM on movement (n=27)
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Fig. 3 Incidence of moderate-to-severe pain on movement and at rest. By Bonferroni adjustment, a: Group SM vs. group C, P<0.05; b: Group SM vs.

group S, P<0.05

Discussion

In this randomized controlled trial, we demonstrated that
intravenous dexamethasone with dexmedetomidine after
erector spinae plane block and serratus anterior plane
block could further decreased the incidence of moderate-
to-severe pain. It also reduced NRS scores and opioid
consumption, lowered the incidence of nausea and vom-
iting and improved quality of recovery for thoracoscopic
surgery.

Possible mechanism of action

Recent years, some studies have shown that both dexa-
methasone and dexmedetomidine combined with
nerve block can improve postoperative pain for thora-
coscopic surgery [16]. The potential analgesic effects
of glucocorticoids as adjunctive agents may be due to
their anti-inflammatory properties, including inhi-
bition of pro-inflammatory factors and induction of

anti-inflammatory cytokines, decreased prostaglandin
synthesis, and possibly reduced nerve cell excitability
[17]. The peripheral analgesic effect of dexmedetomidine
may be through the activation of peripheral a, adrenergic
receptors and inhibition of C and A$ fibers of peripheral
nerves, and the central analgesic effect involves nerve
remodeling of the dorsal horn of the spinal cord and
regulation of NMDA receptors [18]. The mechanism of
action of the two drugs are different, generally, the effects
of combining the two may be found to be additive, subad-
ditive or supra-additive (i.e.synergistic) [11].

Analgesic efficacy compared with previous studies

This trial chose the incidence of moderate-to-severe pain
on movement at 24 h postoperatively as the primary out-
come. Reducing it can effectively lower the occurrence of
postoperative complications and chronic pain, and pro-
mote the rapid recovery of patients, which is a close to
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Fig. 4 NRS scores on movement and at rest. By Bonferroni adjustment, a: Group SM vs. group C, P <0.05; b: Group SM vs. group S, P<0.05

Table 2 Postoperative analgesic efficacy, adverse reactions and quality of recovery

Variables Group C Group S Group SM P-value
(n=25) (n=26) (n=27)
Duration of effective analgesia (min) 915.0 [366.5] 1073.0 [668.5] 1500.0 [785.0] *P <0.001
Total consumption of opioids (mg)
0-24 h after surgery 3200901 28.01[2.5] 2601[6.0]*° 0.004
24-48 h after surgery 26.0[4.0] 25.01[4.5] 24.01[2.0] 0.074
Number of patients required rescue analgesia (%)
0-24 h after surgery 12 (480) 10(385) 31112 0.009
24-48 h after surgery 8(32.0) 4(154) 13.7)° 0.021
Postoperative adverse reactions
Nausea and vomiting 8(32.0) 8(30.8) 2(7.4)% 0.047
Bradycardia 0 0 0 1.000
Hypotension 1(4.0) 1(3.8) 13.7) 1.000
Hypoxemia 0 0 1.000
Drowsiness 1(4.0) 0 0 0321
Dizzy 1(4.0) 0 0 0.321
Pruritus 0 0 0 1.000
Wound infection 0 0 0 1.000
Hematoma at the puncture site 0 0 0 1.000
Time to first eating after surgery (h) 7.0[3.0] 7.0[3.0] 7.0[4.0] 0416
Time to first ambulation after surgery (h) 20.0[6.0] 20.0 [6.0] 18.0[6.0] 0.056
Time to remove chest drain after surgery (days) 3.0[1.0] 3.0[20] 3.0[1.0] 0.399
Length of stay after surgery (days) 5.0[3.0] 50102.3] 401[2.0] 0.162
QoR-15 score 24 h after surgery 123.0(8.0] 127.5[10.8] 132001001 *® <0.001

Values are presented as median [IQR] or number (%)
Compared with Group C, ?P < 0.05; Compared with Group S, ®P < 0.05
Abbreviation: QoR-15, 15-item quality of recovery
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clinical and meaningful indicator [19]. The incidence of
moderate-to-severe pain after thoracoscopic surgery is
about 55% [20-21], and nerve block techniques can sig-
nificantly reduce it to about 30% [22]. The results of this
study showed that intravenous dexamethasone with dex-
medetomidine after erector spinae plane block and ser-
ratus anterior plane block further reduced it to 11.1%,
which reached the desired target. The less invasive tech-
nique of local analgesia is a common analgesic measure
after thoracoscopic surgery. Wu Z et al. [23] used para-
vertebral nerve block, and the incidence of moderate-to-
severe pain after thoracoscopic surgery was 26.1%. Zhang
A et al. [24] added S-ketamine to the self-controlled anal-
gesia of patients undergoing thoracoscopic surgery, and
the incidence of moderate-to-severe pain in the early
postoperative period was only reduced to 35.8%. In this
study, a multimodal regimen of regional analgesia com-
bined with intravenous analgesia was used to significantly
control the incidence of moderate-to-severe postopera-
tive pain. In addition, the postoperative NRS scores on
movement and at rest in this trial were both reduced by
1, achieving a minimal clinical difference [25]. That is,
patients perceived the improvement in postoperative
pain as clinically significant.

Kang RA et al. [11] did a study about the effect of intra-
venous infusion of dexamethasone with dexmedetomi-
dine on the analgesic effect of brachial plexus block in
patients undergoing shoulder arthroscopic surgery, and
the results showed that the time to first salvage analgesia
was up to 66 h, which could not be explained by individ-
ual pharmacokinetic properties, unless their combination
showed a synergistic effect. The result of our study did
not observe such a significant effective analgesic dura-
tion, which was about 20 h. The reason may be that the
surgeries were different, and thoracoscopic surgery was
chosen in this study, which was more painful than shoul-
der arthroscopic surgery, leading to a shorter duration of
analgesia. It was also possible that the definitions of effec-
tive analgesia were different, which was defined as the
time from the onset of the block to the first postoperative
use of salvage analgesics, while we defined it as the time
between the onset of the block and the first postopera-
tive compression of the analgesic pump, and the time to
the outcome of this study would have been earlier. After
further analysis, we found that the more likely cause was
that Kang RA et al. [11] started PCIA analgesia when
the patient had a VAS score of more than 2 point at rest
and celecoxib 200 mg orally every 12 h after surgery, this
overly complete multimodal analgesia may have resulted
in significant pain in the control group, while the mixed
group was treated with analgesia at the time when it
should have been painful, which led to a significant pro-
longation in his primary outcome measure. Hong B et al.
[26] showed that the analgesic time was not much longer
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after using dexamethasone with dexmedetomidine, but
slightly shorter than in our study, which was 13.2 h. This
may be due to the fact that the outcome measure was the
time to onset of pain after surgery. Dexamethasone can
prolong the analgesic time of nerve block for about 6 h,
dexmedetomidine for about 4 h [2], and the combined
use could be extended for about 9 h. The effect of use can
be explained by additive, which is more in line with the
drug interaction to a certain extent. At the same time,
the combination regimen consumed fewer opioids, and
although it did not achieve minimal clinical differences
which is 10 mg difference in morphine equivalent [27],
the number of people who treated them for salvage anal-
gesia was significantly reduced (11.1% vs. 48.0 vs. 38.5%).

Other strengths

There were no significant differences in adverse effects,
including bradycardia, hypotension, hypoxemia, pruri-
tus, wound infection, and hematoma at the puncture site.
One patient of control group developed drowsiness and
dizzines, but after symptomatic treatment, it naturally
improved after one day of observation. Beloeil [28] stud-
ied that intravenous dexmedetomidine predisposed to
cause hypotension and bradycardia, but it was not found
in this study. The reason may be that this trial used a low-
dose, low-rate intravenous infusion of dexmedetomidine,
which greatly avoided the occurrence of adverse reac-
tions [29]. In addition, a significant reduction in the inci-
dence of postoperative nausea and vomiting was found
in patients in dexamethasone with dexmedetomidine
group, which may be related to the reduction of opioids
after the enhanced analgesic effect [30]. It may also be
related to dexamethasone being anti-inflammatory and
releasing endorphins, dexmedetomidine decreasing sym-
pathetic activity and catecholamine release, thus directly
reducing the incidence of postoperative nausea and vom-
iting [31-32].

There was a significant difference in QoR-15 score at
24 h after surgery, reaching the minimum clinical differ-
ence, which is 6 [33]. That means patients in dexametha-
sone with dexmedetomidine group have better quality
of recovery at postoperative 24 h, which is of great clini-
cal significance. This may be due to a reduction in pain,
nausea and vomiting, resulting in a faster and better
recovery. However, there were no significant differences
in other postoperative recovery, including time to first
feeding, first bed exit, chest drain removal, and length of
hospital stay, possibly because the surgeon followed the
protocol and equally treated the patients.

Limitations

There were still some limitations to this study. First, the
mixed effects of the two drugs and two nerve blocks still
needs to be further studied to understand the underlying
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mechanism of action and long-term effects (beyond
48 h). Second, we only chose a little dose of dexametha-
sone and dexmedetomidine, it lacks the dose-response
studies and comparisons with alternative drug combina-
tions. Finally, this is a single-center, small-sample study
that still needs to be validated in more clinical centers
and with larger samples.

Conclusions

This randomized controlled trial showed that intravenous
administration of dexamethasone with dexmedetomidine
after erector spinae plane block and serratus anterior
plane block further decreased the incidence of moderate-
to-severe pain. It also reduced NRS scores and opioid
consumption, lowered the incidence of nausea and vom-
iting and improved quality of recovery for thoracoscopic
surgery.
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