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Abstract

Purpose: Due to lumbar spinal surgery is frequently accompanied with moderate-to-severe postoperative pain, it is
necessary to find an effective postoperative analgesia for patients with this surgery. This study aimed to observe the
analgesic effect of dexmedetomidine combined with ropivacaine erector spinae plane block (ESPB) used in posterior
lumbar spine surgery.

Methods: In this clinical trial, patients undergoing posterior lumbar spine surgery were recruited and randomly
divided into two groups: intervention and control. The intervention group (Group E) received 0.375% ropivacaine with
1 pg/kg dexmedetomidine in a total of 20 ml for ESPB; the control group (Group C) received 20 ml ropivacaine 0.375%
for ESPB. US-guided ESPB was performed preoperatively in all patients. Demographics, anesthesia time, surgery time,
and ASA grade from the participants were recorded at baseline. The primary clinical outcome measures were 2-, 4-,

8-, 12-, 24-and 48-h visual analog scale (VAS) pain scores after surgery at rest and movement state. Other end points
included opioid consumption, number of PCIA presses, flurbiprofen-axetil consumption, quality of recovery and pain
management after surgery.

Results: One hundred twenty patients were enrolled in the study (mean [SD] ages: Group E, 54.77 [8.61] years old;
Group C,56.40 [7.87] years old; P=0.280). The mean anesthesia time was 152.55 (15.37) min in Group E and 152.60
(16.47) min in Group C (P=0.986). Additionally, the surgery time was 141.70 (15.71) min in Group E compared to
141.48 (17.13) min in Group C (P=0.943). In addition, we found that the VAS pain scores in the resting state during
the postoperative period at 8-48 h were lower in Group E than in Group C. However, the VAS pain scores in the active
state were lower in Group E at 12-48 h (P<0.05). More importantly, the consumption of opioids and flurbiprofen-axe-
til after surgery was also lower in Group E (P<0.05). Subsequently, we administered questionnaires on the quality of
recovery and pain management after surgery that were positively correlated with the postoperative analgesic effect.
It was worth affirming that the QoR-15 scores and APS-POQ-R questionnaire results were different between the two
groups, further confirming that the combination of drugs not only could obtain an ideal analgesic effect but also had
no obvious adverse reactions (P < 0.05).
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Postoperative analgesia

Conclusions: All the findings suggested that dexmedetomidine could significantly relieve postoperative pain and

reduce the consumption of opioids in patients undergoing posterior lumbar spine surgery without obvious adverse
reactions as a local anesthetic adjuvant. Further studies with larger sample sizes and different drug dosages may be

useful in understanding the potential clinical benefits of dexmedetomidine.
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Introduction

Enhanced recovery after surgery (ERAS) is a multi-
modal, multidisciplinary approach to promote postop-
erative outcomes by applying multiple evidenced-based
interventions, which have been recently adapted for
spine surgery at multiple institutions worldwide. While
the role of ERAS protocols has been demonstrated in
spinal surgery, the area of perioperative pain manage-
ment requires more dramatic and complete improve-
ments so that patients can benefit from implementing
ERAS protocols after surgery [1].

The key strategy to enhance perioperative pain man-
agement includes the use of a multimodal analgesia
approach to reduce opioid consumption, decrease time in
the hospital and improve patient satisfaction [2]. Ultra-
sound-guided nerve block has become a crucial compo-
nent of the multimodal analgesia approach [3]. A large
number of studies have shown that the perioperative
analgesic effect of nerve block is superior to that of other
drugs [4, 5]. Therefore, it is necessary to implement nerve
block for posterior lumbar spinae surgery.

ESPB is a paraspinal interfascial plane block that tar-
gets the ventral and dorsal branches of the spinal nerve.
Local anesthesia is injected between the deep fascia of
the erector spinae muscle and the vertebral transverse
process during ultrasound-guided block [6]. Several stud-
ies [7-11] have demonstrated that the demand for opi-
oids in the ESPB group was significantly lower than that
in the control group, and the postoperative satisfaction
of the patients was higher after thoracic and abdominal
surgery. Additionally, clinical case reports have reported
the use of ESPB leading to effective postoperative anal-
gesia management in spinal surgeries [12, 13]. Therefore,
ultrasound-guided ESPB could make an important con-
tribution to the management of postoperative pain after
spinal surgery [14]. However, the duration of postop-
erative analgesia can only be maintained for 6—8 h even
when medium- and long-acting local anesthetics are used
[15]. The potential for prolonging the duration of analge-
sia after single-injection ESPB is especially important.

Dexmedetomidine is identified as a highly selective
short-acting alpha-2 agonist with sedative, anti-anxiety,
inhibition of perioperative sympathetic excitation and

hypnotic effects [16]. Another potential use of dexme-
detomidine in the perioperative management of post-
operative pain is as an adjunct to regional anesthesia
[17, 18]. For example, in a meta-analysis of more than
2,000 patients, the addition of dexmedetomidine to
brachial plexus blocks led to faster block onset, longer
duration of blocks, improved analgesia and a signifi-
cant reduction in morphine consumption [19]. Nota-
bly, there have been multiple studies claiming that
dexmedetomidine-assisted local anesthetic agents
for ESPB extended the duration of block in patients
undergoing modified radical mastectomy and curative-
intent open thoracotomy [15, 20]. However, whether
interfasical dexmedetomidine prolongs the duration of
single-injection ESPB and reduces postoperative opi-
oid consumption after open posterior lumbar spinal
fusion surgery remains uncertain. Thus, the purpose of
this study was to explore the use of dexmedetomidine
in ESPB for posterior lumbar spine surgery to better
understand this approach.

Methods

Study participants

This study was approved by the Ethics Committee of
Lanzhou University Second Hospital, Lanzhou, Gansu
Province on 08/09/2020 (2020A-043), and the study
was registered in the Chinese Clinical Trial Registry
(ChiCTR2000038037). All of the enrolled patients had
to sign a written informed consent form for this trial
before surgery. A total of 120 patients aged 18—-70 years
old with ASA I-III who were scheduled for 1- or 2-level
open posterior lumbar spinal fusion surgery under gen-
eral anesthesia between January and June 2021 were
enrolled in this study.

The exclusion criteria included puncture site infec-
tion, abnormal blood clotting function, local anesthetic
drug allergy, severe heart and lung disease, arrhythmia,
liver and kidney insufficiency or mental illness, a his-
tory of chronic pain or a long-term history of taking
analgesics. The rejection criteria included severe com-
plications or accidents during the perioperative period
or anesthesia, and those who did not cooperate well
with the VAS scores.
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Random selection of patients

The included patients were randomly divided into two
groups at a ratio of 1:1 using a computer-generated ran-
dom number table. The results of the distribution were
sealed in an opaque envelope and kept by the research
administrator. On the day of the operation, the main
researcher handed the envelope to the assistant anesthe-
siologist for the preparation of the test liquid.

Study procedure

After all of the patients entered the operating room, pulse
oxygen saturation, noninvasive arterial blood pressure,
and electrocardiograms were routinely monitored. The
patients were placed in the prone position and received
midazolam 3 mg intravenously for preoperative seda-
tion. The ultrasound probe was placed on the sagittal
axis of the horizontal midline of the L3 vertebral body.
The spinous processes were first observed, and then the
probe was moved laterally to observe the transverse pro-
cess and erector spinae muscle approximately 3 cm from
the midline. Local anesthesia was injected between the
deep fascia of the erector spinae muscle and the vertebral
transverse process during ultrasound-guided block. An
ultrasound-visible puncture needle was inserted from the
cranial portion to the caudal portion using the in-plane
technique, and the correct position of the needle was
confirmed by injecting 2—3 ml of saline solution, after
which 20 ml of 0.375% ropivacaine was administered.
The same procedure was also performed on the oppo-
site side. We performed injection at the L3 level because
ESPB at this level can subsequently spread to levels L1-L5
[14], any of which were potentially affected in our patient
sample. In contrast, lower thoracic injection of ESPB
could spread only to levels L2-L3 [21]. Sensory exami-
nation was conducted with a hot—cold test 30 min after
the procedure. Blockade was considered successful only
if anesthesia was present in the L1-5 cutaneous area dur-
ing the sensory examination. In the intervention group,
the procedures were the same except that 1 pg/kg dex-
medetomidine was added to ropivacaine. After injection,
the patient’s heart rate (HR) and blood pressure were
observed. If bradycardia or hypotension occurred, timely
treatment was required.

The patients were given full preoxygenation and induc-
tion of anesthesia was performed with intravenous 2 mg/
kg propofol, 0.5 ug/kg sufentanil and 0.2 mg/kg cis-
atracurium. The maintenance of anesthesia was estab-
lished with 4—-6 mg/kg/h propofol and 0.15-0.3 ug/kg/
min remifentanil continuous pumping to maintain BIS
values between 40—60. When necessary, 0.1 mg/kg cis-
atracurium could be given for muscle relaxation during
the operation. The drug continuous infusion dosage was
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adjusted to maintain HR and mean arterial blood pres-
sure (MAP) within 80-120% of baseline. Hypotension
(MAP <80% of baseline) lasting for 3 min was managed
with a bolus of 6 mg ephedrine. Bradycardia (HR <45/
min) was treated with atropine (0.25-0.5 mg).

More importantly, posterior lumbar spine surgery
was performed on all of the patients by the same surgi-
cal team and using the same techniques. Immediately
after surgery, all of the patients were treated with 1 mg of
neostigmine and 0.5 mg of an atropine antagonist muscle
relaxant, and transported to the postanesthesia care unit
(PACU) with tracheal intubation until tracheal extuba-
tion indications were reached.

Postoperative management

The same postoperative management protocol was
adopted in both groups. First, patient-controlled intrave-
nous analgesia (PCIA) was administered in the PACU by
connecting an electronic infusion pump that consisted of
hydrogen morphine ketone with 16 mg of ondansetron.
The concentration of hydrogen morphine ketone was set
to 0.05 mg/ml, the loading dose was 0.5 mg, the lockout
interval was 15 min, and a 0.05 mg bolus was maintained
for 48 h. Second, all of the patients received 50 mg of flur-
biprofen-axetil intravenously after surgery, which could
be repeated when the VAS score was greater than 5 post-
operatively. Third, the patients with no apparent discom-
fort and modified Aldrete scores of 9 or more could be
transferred to the ward. Finally, the patients were encour-
aged to perform functional exercises of straight leg eleva-
tion of the lower limbs after being fully awake. Lumbar
and back muscle functional exercises were started 48 h
after the surgery. On the fourth day, the patients were
encouraged to move properly with the protection of a
chest and waist brace.

Outcome measures

Postoperative care and evaluations were performed by a
researcher who was unaware of the study groups. The pri-
mary outcomes were 2-, 4-, 8-,12-, 24- and 48-h VAS pain
scores at rest and movement state after surgery (VAS=0,
no pain; VAS =10, the most severe pain). The movement
state was defined as moving from the supine position to
semiseated position. Secondary outcomes included opi-
oid consumption, PCIA press times and flurbiprofen-
axetil consumption. In addition, some questionnaires on
the quality of recovery and pain management that were
positively correlated with postoperative analgesic effect
were administered after surgery. Patients were ques-
tioned at 24 h, 48 h, and 1 week postoperatively using
the 15-item Patient-related Quality of Recovery Ques-
tionnaire (QoR-15). The quality of pain management was
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assessed using the revised American Pain Society Patient
Outcome Questionnaire (APS-POQ-R).

Statistical analysis

To determine the minimal sample size for the primary
outcome, we treated the VAS score as a continuous var-
iable and hypothesized a significant difference of 1 in
the VAS score at rest at 12 h after surgery. Our pilot
study showed a mean VAS score of 4.540.8 at rest at
12 h after surgery for the control group and 3.4+1.1
for the intervention group. Student’s ¢ test was selected,
and the group allocation ratio was equal. Thus, we
calculated that a sample of 48 patients would provide
96% power at a 2-sided o level of 0.05. Ultimately, we
recruited 60 patients in each group for a total of 120
patients considering possible dropouts and incomplete
follow-up.

Statistical analysis was performed using SPSS soft-
ware, version 23.0 (SPSS Inc. Chicago, USA). The
distribution of variables was evaluated for normal-
ity using the Kolmogorov-Smirnovand test and histo-
gram test. Normally distributed variables are reported
as the mean + standard deviation (SD) and were ana-
lyzed using the independent samples ¢ test. Non-
normally distributed variables are presented as the
median & quartiles (IQR) and were analyzed using the
Mann—-Whitney U test. Categorical variables are pre-
sented as numbers (percentages) and were analyzed by
using the x2 test. We considered P<0.05 (two-tailed)
statistically significant.
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Results

Of the 138 patients assessed for eligibility, ten patients
declined to participate, six patients withdrew after con-
sent and two patients were excluded owing to protocol
breaches. Consequently, a total of 120 patients were ana-
lyzed and completed the postoperative follow-up in the
study (Fig. 1).

There were no significant differences in demographic
and surgical characteristics between the two groups
(P>0.05) (Table 1). Opioid consumption and flurbipro-
fen-axetil consumption, including PCIA press times were
significantly lower in Group E than in Group C (P<0.05)
(Table 2).

Postoperative VAS pain scores were assessed at rest
and during movement. Briefly, the scores at rest and dur-
ing movement were significantly lower in Group E than
in Group C at 12, 24 and 48 h postoperatively (P<0.05)
(Figs. 2 and 3). However, at 2,4 and 8 h postoperatively,
the scores during movement were similar between the
two groups (P=0.087, P=0.092, P=0.109, respectively)
(Fig. 3), but at rest the scores were similar between the
two groups only at 2 and 4 h postoperatively (P=0.075
and P=0.0.89, respectively), (Fig. 3).

Additionally, the QoR-15 scores after surgery at POD1
and 2 were significantly higher in Group E than in Group
C (median 107, IQR 103-113 vs. median 103.5, IQR
104.25-119; P=0.016 and median 116, IQR 111.25-120
vs. median 112, IQR 102-116.75; P=0. 0.021). However,
no significant difference was determined between the two
groups in QoR-15 scores at POD7 (P=0.190) (Table 3).

Assessed for eligibility (n=138)

Excluded(n=18)
* Declined to participate (n=10)

* Withdrew after concent (n=6)
* Other reasons (n=2)

Randomized (n=120)

Allocated to intervention (Group C; n=60)
» Received allocated intervention (n=60)
* Did not receive allocated intervention

Analysed (n=60)
* Exclueded from analysis (n=0)

Fig. 1 Flow diagram of study

Allocated to intervention (Group E; n=60)
* Received allocated intervention (n=60)
*Did not receive allocated intervention

Analysed (n=60)
* Exclueded from analysis (n=0)
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Table 1 Basic data of patients

Categury Groups P-value
Ropivacaine Ropivacaine + Dex
(n=60) (n=60)
Age (years) 56404787 54.77 £861 0.280
Gender (male/ 30/30 31/29 0.855
female)
Weight (Kg) 63.781+6.34 64.35+6.12 0619
Height (cm) 165.70+7.86 165.80+7.38 0.943
ASA status 0.572
I 24 (40%) 21 (35%)
Il 36 (60%) 39 (65%)
Anesthesia 15260+ 1647 152.55+1537 0.986
time(min)
Surgery time (min)  141.48+£17.13 141.704+15.71 0.943
PCA bolus 3(3-4) 25(2-3) 0.023%

Data were presented as mean =+ standard deviations or median (interquartile
range). Compared with the control group, *P<0.05

Table 2 Opioid and Flurbiprofen axetil consumption

Drug Groups P-value
Ropivacaine Ropivacaine + Dex
(n=60) (n=60)
Sufentanil (ug) 31.89+£3.17 31.21£297 0.226
Remifentanil (mg) 1.4640.20 1.384+0.21 0.039%
Flurbiprofen axetil  89.83443.94 66.67 £39.77 0.016*

(mgq)

All quantitative data were presented as mean =+ standard deviations. Compared
with the control group, *P<0.05
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As detailed in Table 4, the patients in Group E per-
formed better in the pain intensity domain of the APS-
POQ-R questionnaire on the first postoperative day
compared with Group C (worst pain, median 6, IQR 6-7
vs. median 6, IQR 6-7; P=0.035; average pain, median 4,
IQR 4-5 vs. median 5, IQR 4-5; P=0.021). In addition,
the percentage of time that patients experienced severe
pain in the first 24 h was significantly different (median
20, IQR 10-30 vs. median 20, IQR 10-20; P=0.015). The
percentage of pain relief received from pain treatments
was higher in Group E than that in Group C (median
70, IQR 70-80 vs. median 70, IQR 60-70; P=0.042). In
addition, the degree of pain interfering with or prevent-
ing activities and sleep was also different between the
two groups (P<0.05). In addition, the patient satisfaction
scores were higher in Group E than in Group C (median
8, IQR 8-9, vs. median 8, IQR 7-9; P=0.011). However,
no significant differences in uncomfortable feelings and
side effects were observed (P> 0.05) (Table 4).

Discussion

Lumbar spine surgery is frequently performed to relieve
pain and provide functional improvement in patients
with spinal stenosis and degenerative disc disease. Dur-
ing surgery, mechanical and thermal trauma can cause
muscle ischemia and damage to nerves innervating the
paraspinal muscles. Therefore, it is often characterized
by severe and diffuse pain in the postoperative period
[22, 23]. ERAS protocols primarily involve the use of
regional anesthesia techniques to minimize opioid anal-
gesics whenever possible. Recently, ESPB as a new trunk
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Fig. 3 Comparison of VAS at movement between the groups. VAS values were significantly lower in Ropivacaine 4+ Dex group than in Ropivacaine
group at 12, 24, and 48 h postoperatively (*P<0.05), but the VAS values were similar between the groups during the postoperative 2-8 h (P>0.05)

Table 3 QoR-15 Scores after surgery

Postoperative day Groups P-value
Ropivacaine (n=60) Ropivacaine + Dex (n=60)

1 103.50 (104.25-119.00) 107.00 (103.00-113.00) 0.016*

2 112.00 (102.00-116.75) 116.00 (111.25-120.00) 0.021*

7 128.00 (122.00-133.00) 129.50 (125.25-135.00) 0.190

Data were presented as median (interquartile range). Compared with the control group, *P <0.05

fascia block technique was proposed in 2016 [24]. How-
ever, few clinical studies have focused on ESPB in lumbar
surgery. Moreover, there are differences in the mecha-
nism and effect of block in different parts of the erector
spinal muscle [25]. Some believe that ESPB can block the
posterior root of the spinal nerve and produce part of the
paraspinal block effect with diffusion of the drug solution
[26]. Other researchers have found that local anesthetic
spread well, was volume dependent, and extended into
the neural foramina and epidural space normally. At the
same time, local anesthetic can show significantly more
epidural spread when the lamina and ligaments are com-
promised [27]. Based on these studies, it seems likely that
ESPB primarily anesthetizes the dorsal rami of the spi-
nal nerves, which innervate the paraspinal muscles and
posterior bony elements of the spine. Although indig-
nant peripheral nerve catheters can significantly prolong
the analgesic time, they are neither ideal nor feasible for
patients in hospitals. Therefore, a method is still needed
to expand the analgesic effect of postoperative single-
injection nerve block.

To the best of our knowledge, clinical trials have previ-
ously shown that various adjuvants for local anesthetics
have significant effects, but there have been few studies
of the use of dexmedetomidine as a local anesthetic adju-
vant in ESPB, and none have satisfactorily assessed the
quality of postoperative recovery [28]. In a previous study
by Gao et al. [29], the authors found that the block time
of ESPB could be prolonged by approximately 120% by
adding dexmedetomidine (1 pg/kg) to 0.5% ropivacaine.
In addition, a recent study also revealed that 1 pg/kg of
dexmedetomidine combined with 0.33% ropivacaine
ESPB could better provide postoperative analgesia than
without dexmedetomidine, thus improving postopera-
tive analgesia and comfort levels [20]. In this study, we
found that adding of 1 of pg/kg dexmedetomidine to
0.375% ropivacaine had a better analgesic effect at 12, 24
and 48 h after surgery, while there was no significant dif-
ference in the analgesic effect between the two groups at
2 and 4 h after surgery. The main reason was that ropi-
vacaine nerve block alone had difficulty maintaining a
good anesthesia effect after 6-8 h [15].
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Table 4 APS-POQ-R questionnaire results 24 h after ESPB
Groups P-value
Ropivacaine (n=60) Ropivacaine + Dex (n=60)
Pain intensity
least pain 2.00 (1.00-2.00) 2.00 (1.00-2.00) 0.665
worst pain 7.00 (6.00-7.00) 6.00 (6.00-7.00) 0.034*
average pain 5.00 (4.00-5.00) 4.00 (4.00-5.00) 0.021*
% of time in severe pain in the first 24 h 20.00 (10.00-30.00) 20.00 (10.00-20.00) 0.015%
% of pain relief in the first 24 h 70.00 (60.00-70.00) 70.00 (70.00-80.00) 0.042*
Pain interfered or prevented activities
in bed 6.00 (5.00-6.75) 5.00 (5.00-6.00) 0.042*
out of bed 7.00 (7.00-8.00) 7.00 (6.00-7.00) 0.061
Pain interfered or prevented sleep
falling asleep 3.00 (2.00-4.00) 3.00 (2.00-3.00) 0.026*
staying asleep 3.00 (3.00-4.00) 3.00 (2.00-3.00) 0.020*
Pain caused you to feel
anxious 2.00 (1.00-3.00) 1.00 (0.00-2.00) 0.096
depressed 0.00 (0.00-1.00) 0.00 (0.00-1.00) 0.641
Side effects
nausea 3.00 (2.00-4.00) 3.00 (2.00-4.00) 0.657
drowsiness 0.00 (0.00-1.00) 0.00 (0.00-1.00) 0.832
Patient perception of their pain management
participation in pain management 8.00 (8.00-9.00) 9.00 (8.00-10.00) 0.553
satisfaction with pain management 8.00 (7.00-9.00) 8.00 (8.00-9.00) 0.011*

Data were presented as median (interquartile range). Compared with the control group, *P<0.05

During the course of this study, adding 1 pg/kg of dex-
medetomidine to ESPB did not cause significant fluctua-
tions in MAP or HR. In addition, there was no significant
difference in the incidence of nausea, vomiting, dizzi-
ness or other adverse reactions between the two groups.
However, the results did not indicate that any dose of
dexmedetomidine was safe for perineural injection. In a
previous study, the researchers found that adding 100 pg
of dexmedetomidine to local anesthetic resulted in a sig-
nificant decrease in blood pressure and HR during the
first 2 h after surgery [30]. Furthermore, a meta-analysis
showed that the likelihood of intraoperative bradycardia
was significantly increased when dexmedetomidine was
injected perineurally at a dose>50 pg [18]. More impor-
tantly, the most common adverse reactions to dexme-
detomidine were bradycardia and hypotension, which
occurred mainly in elderly individuals [15]. Therefore, no
significant bradycardia or hypotension was observed in
our study, mainly because the dose of dexmedetomidine
was not high, and the patients involved in the study were
not very old.

Furthermore, we chose the QoR-15 score and APS-
POQ-R questionnaire as the secondary outcomes,
mainly because the Standardized Endpoints in Perio-
perative Medicine initiative stated that one or more

of six recommended endpoints should be considered
in clinical trials evaluating patient comfort after sur-
gery [31]. One of them was the QoR-15 score, which
was developed from the longer QoR-40, fulfilling the
requirements for outcome measurement instruments in
clinical trials, and it was the first measurement instru-
ment of postoperative quality of recovery to undergo a
systematic review according to the COSMIN checklist
[32]. In our study, we found that ESPB with dexmedeto-
midine and ropivacaine resulted in increased 4 -point
global QoR-15 scores at POD1. Therefore, our results
indicated that dexmedetomidine with ropivacaine for
ESPB led to significantly better postoperative health
status of patients after posterior lumbar spine sur-
gery. Additionally, the APS-POQ-R as a valid measure
of the quality of postoperative pain management used
internationally for patients was applied in this study,
providing a good reference value for us. We observed
that perineural dexmedetomidine was more effective
in alleviating postoperative pain intensity and improv-
ing patients’ sleep than a single injection of ropivacaine
after posterior lumbar spine surgery. Furthermore, the
satisfaction score for pain management in the interven-
tion group was higher than that in the control group.
Most likely, the intervention group had prolonged
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pain relief time, lower pain scores, better sleep qual-
ity, and fewer postoperative adverse reactions, which
were all factors affecting patients’ satisfaction with pain
management.

Our study demonstrated that a single injection of
ropivacaine provides sensory block for 6-8 h, and post-
operative pain often increases opioid consumption and
causes opioid-induced side effects, including respira-
tory depression, nausea and vomiting [33, 34]. How-
ever, a single injection ESPB of dexmedetomidine with
ropivacaine could extend the sensory block to 18-24 h
and provided comfortable analgesia and sleep on the
first postoperative night, facilitating early patient activ-
ity and reducing the risk of pulmonary complications,
thus reduced the length of hospital stay. Our results
were similar to multiple studies suggesting that perineu-
ral application of dexmedetomidine prolonged the block
time and reduced the number of PCA compressions
and the need for postoperative rescue analgesia [35, 36].
Therefore, all of the findings suggested that dexmedeto-
midine combined with ropivacaine for ESPB, as a part
of the multimodal analgesia approach, could be a more
effective intervention for enhanced recovery after poste-
rior lumbar spine surgery.

However, the main mechanism associated with the
action of dexmedetomidine in improving blockade effi-
cacy remains unclear. Previous studies have included
the following three hypotheses. First, dexmedetomidine
causes vasoconstriction which delays absorption of the
local anesthetic and prolongs the effect of local anesthet-
ics [37, 38]. Second, dexmedetomidine blocks hyperpo-
larization-activated cationic currents and reduces acute
local anesthetic-induced perineural inflammation with-
out causing nerve damage [39]. Finally, dexmedetomidine
itself has analgesic effects and analgesic retention proper-
ties, and peripheral a,,-ARs are the mechanism of dex-
medetomidine in the treatment of peripheral nerve block
pain [40].

Our study had several limitations. First, the assess-
ment methods of pain levels and sensory blockade were
limited to subjective sensation of pain and cold. Second,
the study was a small, randomized, double-blind trial
closely integrated with clinical application. Further large-
scale trials are needed to evaluate the clinical efficacy of
dexmedetomidine as a local anesthetic adjuvant. Finally,
there have been few studies of the mechanism of periph-
eral dexmedetomidine in ESPB. Therefore, it is necessary
to conduct in-depth studies of the preclinical toxicity and
clinical application of dexmedetomidine as a local anes-
thetic adjuvant to clarify its mechanism of action and safe
optimal doses to provide a maximum benefit while mini-
mizing side effects in ESPB.
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Conclusion

Dexmedetomidine, as an adjunct to ropivacaine used in
ESPB, can prolong sensory block time, effectively control
postoperative acute pain, reduce the need for remedial
analgesia, and improve postoperative recovery quality
and patient satisfaction. Because of the safety and efficacy
of dexmedetomidine, we recommend its widespread use
in peripheral nerve block.

Acknowledgements
None.

Authors’ contributions

Liu Jie-ting worked on design and conception of this study. Wang Yi-han and
Tang Rong performed the data analysis, and drafted the manuscript. Li Jun,
Wang Min, Zhang Yan, Li Yi, and Huang Sheng-hui were responsible for col-
lecting the data. All authors read and approved the final manuscript.

Funding
This study was supported Cuiying Project of Lanzhou University Second Hospital
(CY2019-BJ12); Natural Science Foundation of Gansu Province (20JR10RA727).

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Committee of Lanzhou University
second hospital, Lanzhou, Gansu Province in March 2020 (2020A-043). All
enrolled patients signed a written informed consent form for this trial before
surgery. All methods were carried out in accordance with relevant guidelines
and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflict of interest.

Received: 23 November 2021 Accepted: 4 March 2022
Published online: 11 March 2022

References

1. Chakravarthy V, Yokoi H, Manlapaz MR, Krishnaney AA. Enhanced recov-
ery in spine surgery and perioperative pain management. Neurosurg Clin
N Am. 2020;31(1):81-91.

2. Wick EC, Grant MC, Wu CL. Postoperative multimodal analgesia pain
management with nonopioid analgesics and techniques: a review. JAMA
Surg. 2017;152(7):691-7.

3. Chitnis SS, Tang R, Mariano ER. The role of regional analgesia in
personalized postoperative pain management. Korean J Anesthesiol.
2020;73(5):363-71.

4. Feriani G, Hatanaka E, Torloni MR, da Silva EM. Infraorbital nerve block
for postoperative pain following cleft lip repair in children. Cochrane
Database Syst Rev. 2016;13(4):CD011131.

5. KumarK, Kirksey MA, Duong S, Wu CL. A Review of Opioid-Sparing
Modalities in Perioperative Pain Management: Methods to Decrease
Opioid Use Postoperatively. Anesth Analg. 2017;125(5):1749-60.

6. Yang HM, Choi YJ, Kwon HJ, O J, Cho TH, Kim SH. Comparison of injectate
spread and nerve involvement between retrolaminar and erector spinae
plane blocks in the thoracic region: a cadaveric study. Anaesthesia.
2018;73(10):1244-50.



Yi-han et al. BMC Musculoskeletal Disorders

20.

21.

22.

23.

24.

25.

(2022) 23:235

Huang W, Wang W, Xie W, Chen Z, Liu Y. Erector spinae plane block for
postoperative analgesia in breast and thoracic surgery: A systematic
review and meta-analysis. J Clin Anesth. 2020;66:109900.

Kwon HM, Kim DH, Jeong SM, Choi KT, Park S, Kwon HJ, Lee JH. Does
erector spinae plane block have a visceral analgesic effect?: a randomized
controlled trial. Sci Rep. 2020;10(1):8389.

Tulgar S, Senturk O. ultrasound guided erector spinae plane block at L-4
transverse process level provides effective postoperative analgesia for
total hip arthroplasty. J Clin Anesth. 2018;44:68.

Zhang Q, Wu'Y, Ren F, Zhang X, Feng Y. Bilateral ultrasound-guided erec-
tor spinae plane block in patients undergoing lumbar spinal fusion: A
randomized controlled trial. J Clin Anesth. 2021:68:110090.

. Zhang JJ, Zhang TJ, Qu ZY, Qiu Y, Hua Z. Erector spinae plane block at

lower thoracic level for analgesia in lumbar spine surgery: A randomized
controlled trial. World journal of clinical cases. 2021;9(19):5126-34.
Melvin JP, Schrot RJ, Chu GM, Chin KJ. Low thoracic erector spinae plane
block for perioperative analgesia in lumbosacral spine surgery: a case
series. Can J Anaesth. 2018;65(9):1057-65.

Singh S, Chaudhary NK. Bilateral ultasound guided erector spinae plane
block for postoperative pain management in lumbar spine surgery: a
case series. J Neurosurg Anesthesiol. 2019;31(3):354.

Yayik AM, Cesur S, Ozturk F, Ahiskalioglu A, Ay AN, CelikN EC, Karaavci

C. Postoperative analgesic efficacy of the ultrasound-guided erector
spinae plane block in patients undergoing lumbar spinal decompres-
sion surgery: a randomized controlled study. World neurosurgery.
2019;126:e779-85.

Wang Q, Li H, Wei S, Zhang G, Ni C, Sun L, Zheng H. Dexmedetomidine
added to ropivacaine for ultrasound-guided erector spinae plane block
prolongs analgesia duration and reduces perioperative opioid consump-
tion after thoracotomy: a randomized. Controlled Clinical Study Clin J
Pain. 2021;38(1):8-14.

Weerink MAS, Struys MMRF, Hannivoort LN, Barends CRM, Absalom AR,
Colin P. Clinical pharmacokinetics and pharmacodynamics of dexme-
detomidine. Clin Pharmacokinet. 2017;56(8):893-913.

Tang C, Xia Z. Dexmedetomidine in perioperative acute pain manage-
ment: a non-opioid adjuvant analgesic. J Pain Res. 2017;11(10):1899—
904. https://doi.org/10.2147/JPR.S139387 PMID:28860845;PMCID:
PMC5565238.

Hussain N, Grzywacz VP, Ferreri CA, Atrey A, Banfield L, ShaparinA N. Vydy-
anathan, investigating the efficacy of dexmedetomidine as an adjuvant
to local anesthesia in brachial plexus block: a systematic review and
meta-analysis of 18 randomized controlled trials. Reg Anesth Pain Med.
2017;42(2):184-96.

Vorobeichik L, BrullF R, Abdallah W. Evidence basis for using perineural
dexmedetomidine to enhance the quality of brachial plexus nerve
blocks: a systematic review and meta-analysis of randomized controlled
trials. Br J Anaesth. 2017;118(2):167-81.

Wang X, Ran G, Chen X, Xie C, Wang J, Liu X, Lu Y, Fang W. The effect

of ultrasound-guided erector spinae plane block combined with
dexmedetomidine on postoperative analgesia in patients undergoing
modified radical mastectomy: a randomized controlled trial. Pain Ther.
2021;10(1):475-84.

Elsharkawy H, Bajracharya GR, El-Boghdadly K, Drake RL, Mariano ER.
Comparing two posterior quadratus lumborum block approaches with
low thoracic erector spinae plane block: an anatomic study. Reg Anesth
Pain Med. 2019;44:549-55.

Mathiesen O, Dahl B, Thomsen BA, Kitter B, Sonne N, Dahl JB, Kehlet H. A
comprehensive multimodal pain treatment reduces opioid consumption
after multilevel spine surgery. Eur Spine J. 2013;22(9):2089-96.

Breebaart MB, Van Aken D, De Fré O, Sermeus L, Kamerling N, de Jong L,
Michielsen J, Roelant E, Saldien V, Versyck B. A prospective randomized
double-blind trial of the efficacy of a bilateral lumbar erector spinae block
on the 24h morphine consumption after posterior lumbar inter-body
fusion surgery. Trials. 2019,20(1):441.

Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The erector spinae plane
block: a novel analgesic technique in thoracic neuropathic pain. Reg
Anesth Pain Med. 2016;41(5):621-7.

Ivanusic J, Konishi'Y, Barrington MJ. A Cadaveric study investigating the
mechanism of action of erector spinae blockade. Reg Anesth Pain Med.
2018;43(6):567-71.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

Page 9 of 9

Hamilton DL, Manickam BP. Is the erector spinae plane (ESP) block a
sheath block? Anaesthesia. 2017,72(7):915-6.

Chin KJ, Malhas L, Perlas A. The erector spinae plane block provides
visceral abdominal analgesia in bariatric surgery: a report of 3 cases. Reg
Anesth Pain Med. 2017,42(3):372-6.

Heesen M, Klimek M, Imberger G, Hoeks SE, Rossaint R, Straube S.
Co-administration of dexamethasone with peripheral nerve block: intra-
venous vs perineural application: systematic review, meta-analysis, meta-
regression and trial-sequential analysis. Br J Anaesth. 2018;120(2):212-27.
Gao Z, Xiao Y, Wang Q, Li Y. Comparison of dexmedetomidine and
dexamethasone as adjuvant for ropivacaine in ultrasound-guided erector
spinae plane block for video-assisted thoracoscopic lobectomy surgery:
a randomized, double-blind, placebo-controlled trial. Ann Transl Med.
2019;7(22):668.

Esmaoglu A, Yegenoglu F, Akin A, Turk CY. Dexmedetomidine added to
levobupivacaine prolongs axillary brachial plexus block. Anesth Analg.
2010;111(6):1548-51.

Moonesinghe SR, Jackson AIR, Boney O, Stevenson N, Chan MTV, Cook
TM, Lane-Fall M, Kalkman C, Neuman MD, Nilsson U, Shulman M, Myles
PS, Standardised Endpoints in Perioperative Medicine-Core Outcome
Measures in Perioperative and Anaesthetic Care (StEP-COMPAC) Group.
Systematic review and consensus definitions for the standardised end-
points in perioperative medicine initiative: patient-centred outcomes. Br J
Anaesth. 2019;123(5):664-70.

Kleif J, Waage J, Christensen KB, Gogenur I. Systematic review of the
QoR-15 score, a patient- reported outcome measure measuring quality of
recovery after surgery and anaesthesia. Br J Anaesth. 2018;120(1):28-36.
Bonafide CP, Aucutt-Walter N, Divittore N, King T, Bixler EOQ, Cronin AJ.
Remifentanil inhibits rapid eye movement sleep but not the nocturnal
melatonin surge in humans. Anesthesiology. 2008;108(4):627-33.
Ziemann-Gimmel P, Goldfarb AA, Koppman J, Marema RT. Opioid-

free total intravenous anaesthesia reduces postoperative nausea and
vomiting in bariatric surgery beyond triple prophylaxis. Br J Anaesth.
2014;112(5):906-11.

Almarakbi WA, Kaki AM. Addition of dexmedetomidine to bupivacaine in
transversus abdominis plane block potentiates post-operative pain relief
among abdominal hysterectomy patients: A prospective randomized
controlled trial. Saudi J Anaesth. 2014;8(2):161-6.

Rancourt MP, Albert NT, Coté M, Létourneau DR, Bernard PM. Posterior
tibial nerve sensory blockade duration prolonged by adding dexmedeto-
midine to ropivacaine. Anesth Analg. 2012;115(4):958-62.

Yoshitomi T, Kohjitani A, Maeda S, Higuchi H, Shimada M, Miyawaki T.
Dexmedetomidine enhances the local anesthetic action of lidocaine via
an alpha-2A adrenoceptor. Anesth Analg. 2008;107(1):96-101.

Zhang X, Bai X. New therapeutic uses for an alpha2 adrenergic recep-
tor agonist-dexmedetomidine in pain management. Neurosci Lett.
2014;21(561):7-12.

Brummett CM, Hong EK, Janda AM, Amodeo FS, Lydic R. Perineural
dexmedetomidine added to ropivacaine for sciatic nerve block in rats
prolongs the duration of analgesia by blocking the hyperpolarization-
activated cation current. Anesthesiology. 2011;115(4).836-43.

Kimura M, Saito S, Obata H. Dexmedetomidine decreases hyperalgesia in
neuropathic pain by increasing acetylcholine in the spinal cord. Neurosci
Lett. 2012;529(1):70-4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.2147/JPR.S139387

	Dexmedetomidine combined with ropivacaine for erector spinae plane block after posterior lumbar spine surgery: a randomized controlled trial
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study participants
	Random selection of patients
	Study procedure
	Postoperative management
	Outcome measures
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


