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Background: As posterior lumbosacral spine fixation surgeries are common spine procedures done nowadays due to different causes 
and mostly accompanied with moderate-to-severe postoperative pain, so should find effective postoperative analgesia for these 
patients. This study aimed to observe analgesic effect of dexmedetomidine combined with bupivacaine versus bupivacaine alone 
for erector spinae plane block ESPB for postoperative pain control of posterior lumbosacral spine fixation surgeries.
Methods: Double-blind randomized controlled study including 90 patients who were randomly allocated into 3 groups (30 patients 
for each): Dexmedetomidine combined with bupivacaine (DB group), bupivacaine (B group), and saline (control) (S group). US- 
guided ESPB was performed preoperatively bilaterally in all patients of the 3 groups. All patients received intravenous patient- 
controlled postoperative analgesia with morphine and 1 gm intravenous paracetamol every 8 hours. Primary clinical outcomes were 
active (while mobilization) and passive (at rest) visual analog scale (VAS) pain score at first 24 hours measured every 2 hours, opioid 
consumption (number of PCA presses), and need for rescue analgesia. Other clinical outcomes included active and passive VAS pain 
score at second 24 hours, measured every 4 hours, opioid consumption, need for rescue analgesia, postoperative opioid side effects, 
and intraoperative dexmedetomidine side effects as bradycardia and hypotension.
Results: Active and passive VAS pain scores, postoperative opioid consumption, need for rescue analgesia, and postoperative opioid side 
effects were significantly lower in DB group when compared to other groups (B and S groups). There were no additional intraoperative 
dexmedetomidine side effects as bradycardia and hypotension. The estimated effect-size r was −0.58 and Cohen’s d was −1.46.
Conclusion: Addition of dexmedetomidine to bupivacaine 0.25% in ESPB for postoperative pain control in patients of posterior 
lumbosacral spine fixation surgeries resulted in lower active and passive VAS pain scores, decreased postoperative opioid consump
tion, need for rescue analgesia and postoperative opioid side effects without additional intraoperative dexmedetomidine side effects.
Clinicaltrials.gov Identifier: NCT05590234.
Keywords: lumbosacral spine fixation surgeries, erector spinae plane block, ESPB, dexmedetomidine, postoperative analgesia, opioid 
consumption

Introduction
Lumbosacral spine fixation surgeries are among the most common spinal surgical operations done by neurosurgeons and 
spine surgeons nowadays. These procedures are done due to different causes, which may be congenital, degenerative, 
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neoplastic, or spine trauma. The underlying purpose of this surgery is to stabilize and fuse the lumbosacral spine, reduce 
the patients’ lower back pain, improve their quality of life, and return them to daily life activities in a short time.1,2

The spine instrumentations in this surgery lead to severe postoperative pain that annoys most patients and may lengthen the 
hospital stay and prolong the rehabilitation time.3 The postoperative pain seen immediately after lumbosacral fixation surgery 
is either musculoskeletal pain or acute inflammatory pain that starts with the inflammatory tissue response and decreases over 
time with wound healing, with a risk of becoming chronic low back pain if not treated early and adequately.4

Multimodal analgesia techniques are applied to provide adequate postoperative analgesia and pain control. The 
traditional use of opioid-based analgesia techniques is usually accompanied by some annoying adverse side effects, such 
as nausea, vomiting, pruritus, and respiratory depression. Although epidural analgesia is considered the gold standard 
approach for control of postoperative pain and proper postoperative analgesia, in the lumbosacral spine fixation surgery, 
the insertion of epidural catheter preoperatively or intraoperatively is not applicable as this will interfere with surgical 
field, dural tear may occur during surgery leading to leakage of the local anesthetic and also still the epidural catheter 
carry the risk of infections, hematomas, and other adverse effects.5–8

Ultrasound-guided plane blocks using local anesthetics are standard multimodal analgesia techniques due to their low 
complication rate, ease of application, and adequate postoperative analgesia.9 Followed by the first documentation by Forero et al 
in 2016, the erector spine plane block [ESPB] has been used to provide postoperative analgesia in thoracic and thoracoabdominal 
surgeries, bariatric surgery, and recently, ESPB has also been used to provide adequate postoperative analgesia in spine surgery. 
Ultrasound-guided ESPB is considered a novel interfascial plane block technique in which local anesthetic is injected into the 
fascial plane, which is localized anatomically between the transverse process of the spinal vertebrae and the erector spinal 
muscles, and it is considered a safe, simple procedure used to perform adequate postoperative analgesia.10,11

The mechanism of action of ultrasound guided ESPB is still not understood and unclear, but it can block the sensory 
dorsal ramus of the spinal nerve and provide a paraspinal effect by diffusing the local anesthetic into the back muscles.12

Many studies and case reports have reported that ultrasound-guided ESPB leads to adequate and effective post
operative analgesia management in spinal surgeries. However, ESPB makes short postoperative analgesia and pain 
control not exceeding 6 or 8 hours, even using medium or long-acting local anesthetics.13–15

Dexmedetomidine is a highly selective alpha 2-adrenoceptor agonist with sedative, anxiolytic, sympatholytic, and 
analgesic-sparing effects and minimal depression of respiratory function.16 Dexmedetomidine acts on pre-, and post- 
synaptic sympathetic nerve terminals and the central nervous system, decreasing the sympathetic outflow and noradrena
line release and causing sedation, anxiolytic, analgesic, and sympatholytic effects. It lacks opioid-like properties, so 
opioid-related adverse side effects are not found.17

Recently, the use of dexmedetomidine as a local anesthetic adjuvant raised the interest issue of regional anesthesia 
and analgesia due to many causes. It shortens the onset time of anesthesia, extending the duration of peripheral nerve 
block, decreasing the postoperative pain with maximal analgesic effect, and with acceptable adverse effects.18–23

Study Hypothesis and Aim
As posterior lumbosacral spine fixation surgeries are common spine procedures done nowadays due to different causes 
and as this procedure is mostly accompanied by moderate to severe postoperative pain, it is necessary to find effective 
and efficient postoperative analgesia for the patients. This study aimed to compare the analgesic effect of dexmedeto
midine combined with bupivacaine versus bupivacaine alone for ultrasound-guided ESPB (as a part of a multimodal 
analgesic approach) for postoperative pain control of posterior lumbosacral spine fixation surgeries.

Materials and Methods
Participants
Patients above 18 years old of either sex submitted for elective posterior lumbosacral spine fixation and fusion surgery 
were eligible to participate if they were classified as ASA I–III according to the American Society of Anesthesiologists 
(ASA) classification. The surgery was done on all the patients by the same neurosurgical team and using the same 
surgical techniques. The exclusion criteria included patient refusal, hypersensitivity to the drugs used in the study, 
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patients with any contraindication to regional anesthesia, such as skin infections at the site of the block, and patients with 
a history of bleeding disorders or receiving anticoagulant medications. All patients were screened for eligibility criteria. 
Eligible patients were asked for voluntary informed consent to participate in the trial.

Study Design
This double-blind, randomized controlled trial was conducted on 90 patients on October 6 University Hospitals. It was conducted 
from November 2022 to July 2023. The study was approved by the Clinical Research Ethical Committee of October 6 University 
Hospitals (approval number PRC-Me-2210035). It was registered online at ClinicalTrials.gov Identifier: NCT05590234. All 
patients who participated in this study had to sign a detailed, informed, written anesthesia and surgery consent.

Randomization, Allocation, and Concealment
The study was conducted in a double-blind fashion where the attending anesthetist who performed the ESPB and the 
neurosurgical team were blind entirely to the content of the injected solution composition. The responsible anesthetist in this 
study was the only one not blind to the injected solution composition but was not involved in the postoperative patient assessment.

Patients were randomly allocated using a random allocation sequence by a web-based program. Participants were randomized 
to three groups in a 1:1:1 ratio. Each group consisted of 30 patients. Dexmedetomidine Bupivacaine ESPB group (DB group) 
receive 0.5 ug/kg dexmedetomidine plus 20 mL of bupivacaine 0.25%, Bupivacaine ESPB group (B group) receive 20 mL of 
bupivacaine 0.25%, and Saline ESPB (S group) which is the Control group receive 20 mL of normal saline 0.9%. The block 
procedure was done bilaterally in the three groups. Participants were randomly allocated to groups using opaque envelopes. These 
envelopes were opened right before the nerve block by the responsible anesthetist. Neither patients nor investigators knew the 
group in which the patients were placed and the type of intervention received.

Preoperative Management
All patients were assessed clinically before surgery, including full history, thorough clinical examination, and laboratory 
investigations. On arrival at the operating suite, patients were fully monitored (5 leads ECG, noninvasive blood pressure, 
and pulse oximetry). Basal readings of vital data were recorded. Intravenous access was established.

Anesthetic Management
Midazolam 3 mg IV was given for sedation. Induction of anesthesia was performed with IV propofol (2mg/kg), fentanyl 
(1.5–2 µg/kg), and rocuronium bromide (0.6 mg/kg). Maintenance of anesthesia was done by isoflurane. The prone 
position was established immediately after the intubation. Intraoperatively, the data (peripheral oxygen saturation, heart 
rate, noninvasive arterial blood pressure, and end-tidal carbon dioxide level) were recorded every five minutes throughout 
the operation.

Any decrease in heart rate below 50 beats per minute was treated with intravenous atropine, according to the 
response. A reduction in mean blood pressure below 20% of the basal reading or systolic BP below 90 mmHg was 
treated with 5 mg increments of intravenous ephedrine. After the induction of anesthesia and putting the patients in the 
prone position, the US-guided ESPB was performed in the three groups.

ESPB Technique
Under strict aseptic technique, the ESPB was done in the prone position for all patients of the three groups. A sterile 
ultrasound curved probe (Philips ultrasound machine HD7 XE C153160013, Philips and Neusoft Medical Systems Co., 
Ltd. China.) was used for the technique. The ultrasound probe was placed on the third lumbar vertebral body level in the 
parasagittal plane. When the spinous process was first seen, the probe was moved laterally from the midline, and then the 
transverse process (TP) of L3 and erector spinae muscle was observed at about 2 to 3 cm from the midline (Figure 1).

Using the in-plane technique, a 22 gauge/8 cm ultrasound-visible needle (Stimuplex, Braun AG, Melsungen, Germany) was 
used to make a puncture. The direction of the needle was craniocaudal, and the proper position of the needle was confirmed by 
injecting 2 mL of saline solution. After ensuring the position of the needle, 20 mL of 0.25% bupivacaine plus 0.5 ug/kg 
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dexmedetomidine was administered to the DB group. The same ESPB procedure was done on the other side with the same drugs 
and volume. In total, 40 mL of 0.25% bupivacaine plus 1 ug/kg dexmedetomidine was administered.

The same block procedure was done in the B group with only 20 mL of 0.25% bupivacaine on both sides (with a total 
volume of 40 mL). In the S group (control group), the same block procedure was done with 20 mL of 0.9% normal saline 
on both sides (40 mL total volume).

At the end of surgery, 1 gm of paracetamol IV and 30 mg of ketorolac IV infusion were given to all the patients of the 
three groups. The patients were extubated after efficient spontaneous breathing and transported to the post-anesthesia 
care unit (PACU). Patients were discharged from the PACU to the ward with a modified Aldrete score of 12.

Postoperative Pain Management
The postoperative analgesic management was done using the classical protocol of our department to all patients of the 
three groups, which included a PCA (patient-controlled analgesia) device, and an IV of one gm paracetamol was given 
every eight hours for the first 48 hours postoperatively. The PCA device (Accufuser Plus ®

REF, manufactured by Woo 
Young Medical Co., Ltd. Korea) has a silicon balloon infuser with a total volume of 300 mL, basal rate of 5 mL per hour, 
bolus 1 mL, and lockout interval every 15 minutes.

A PCA device with morphine was attached to all the patients. The PCA infusion (300mL) consisted of 60 mg of 
morphine with 2 mg of granisetron and 180 mg of ketorolac. The concentration of morphine was set to 0.2 mg/mL, the 
loading dose was 1 mg (5 mL), the lockout interval was 15 min (bolus of 1mL/15 min), and a 1 mg/h (5mL/hr) 
continuous infusion was maintained for 48 hrs. IV one gm paracetamol was given every eight hours postoperatively.

A nurse blind to the study used the visual analog scale (VAS; zero, no pain, ten = the most severe pain) to evaluate 
and record the pain scores and recorded the opioid consumption of the patients. The nurse recorded passive (at rest) and 
active (while mobilization) VAS scores at intervals of every two hours in the first 24 hours and every 4 hours in 
the second 24 hours and total opioid consumption for the first 48 hours postoperatively. Rescue analgesic medication was 
done using pethidine 50 mg IM when passive VAS pain score >6.

Figure 1 Ultrasound image of ESPB.
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Patients who experienced pruritus, nausea, vomiting, or respiratory depression (opioid-related adverse effects) were 
recorded. On the first day postoperative, all patients were encouraged to ambulate in the ward after wearing lumbosacral 
support. The subcutaneous closed suction drainage system was removed after 36 hours. All patients were discharged 
home after 48 hours.

Outcome Measurements
The primary clinical outcome measures at the first 24 hours were active (while mobilization) and passive (at rest) visual 
analog scale (VAS) pain score, measured every 2 hours, opioid consumption (the number of PCA presses), and the need 
for rescue analgesia. Other clinical outcomes included active and passive visual analog scale (VAS) pain score at 
the second 24 hours, measured every 4 hours, opioid consumption (the number of PCA presses), the need for rescue 
analgesia, postoperative opioid side effects, and intraoperative dexmedetomidine side effects as bradycardia and 
hypotension. VAS pain score was classified into two severity categories: mild\moderate (VAS 0–6) and severe (VAS>6)24

Sample Size Calculation
As we have three treatment groups (S, B, DB), we performed a one-way analysis of variance (ANOVA) to assess effect 
size and the required number of patients per group from previous study based on the overall difference of opioid 
consumption (µg) means25 Given the following values: α=0.05, β=0.05 (implying a power of 0.95). Then, the required 
sample size per group is 17 Considering 25% dropout, each group should include 22 patients. In addition, Cohen’s d was 
−1.46 and effect-size r was −0.58

Statistical Analysis
Data were analyzed using the statistical package for social sciences, version 20.0 (SPSS Inc., Chicago, Illinois, USA). We 
conducted the Shapiro–Wilk test to assess whether the numeric data followed a normal distribution. Quantitative 
normally distributed data were expressed as mean± standard deviation (SD). Qualitative data were expressed as 
frequency and percentage. The following tests were used: A one-way analysis of variance (ANOVA) when comparing 
between more than two means, Post Hoc test: Least Significant Difference (LSD) was used for multiple comparisons 
between different variables, and Chi-square (X2) test of significance was used to compare proportions between two 
qualitative parameters. Furthermore, we performed linear and binary regression analyses to elucidate the relationship 
between the primary outcomes and the intervention groups (S, D, DB).

The confidence interval was set to 95%, and the margin of error accepted was set to 5%. So, the p-value was 
considered non-significant when the P-value > 0.05, significant if < 0.05, and highly significant if <0.01.

Results
A total of 95 patients were assessed for eligibility criteria. Five patients were excluded; the remaining 90 patients were randomized 
equally into the DB group (30), B group (30), and S group, which is the control group (30), as shown in Figure 2. The three studied 
groups were comparable regarding the demographic data (age and sex) without any significant difference between the three 
groups. No patients in any of the studied groups had a history of drug abuse or addiction (Table 1).

As regards the passive VAS score in the first 24 hours, there was no statistically significant difference between the 
three groups in the first two hours (Hr 2) postoperatively. In the second and third two hours (Hr 4 and Hr 6) 
postoperatively, there was no statistically significant difference between the DB group and the B group. However, 
there was a statistically significant difference when comparing the DB group with the S group in (Hr 4) with P-value 0.01 
and a highly statistically significant difference in (Hr 6) with P-value 0.003.

In the fourth, fifth, and sixth two hours (Hr 8, Hr 10, and Hr12), there was a statistically significant difference by 
comparing the DB group with the B group, and there was a highly statistically significant difference between the DB 
group and S group with P-value <0.001. For the rest of the first 24 hours (Hr14, Hr16, Hr18, Hr 20, Hr 22, and Hr 24), 
there was a highly statistically significant difference by comparing the DB group with the B group. There was also 
a highly statistically significant difference when comparing the DB group with the S group with a P-value <0.001 
(Figure 3).
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As regards the active VAS score in the first 24 hours, in the first two hours (Hr 2) postoperatively, there was no 
statistically significant difference between the three groups. There was no statistically significant difference between the 
DB and B groups in the second and third two hours (Hr 4 and Hr 6). However, there was a highly statistically significant 
difference when comparing the DB group by S group with a P-value <0.001.

In the fourth two hours (Hr 8) postoperatively, there was a statistically significant difference between the DB group and 
B group and a highly statistically significant difference when comparing the DB group with the S group with a P value of 0.006. 
For the rest of the first 24 hours (Hr 10, Hr12, Hr14, Hr16, Hr18, Hr 20, Hr 22, and Hr 24), there was a highly statistically 
significant difference by comparing the DB group with the B group and DB group with S group with P-value <0.001 (Figure 4).

The passive VAS score in the second 24 hours, In the first, second, and third four hours (Hr 4, Hr 8, and Hr 12), there 
was highly statistically significant difference when comparing the DB group with the B group and when comparing the 

Figure 2 Flow diagram of patient’s enrollment.

Table 1 Sociodemographic Data of the Studied Groups

DB group B group S group Test of Significance P-value

Sex Male 19(63.3%) 22(73.3%) 21(70%) χ2=0.73 0.696

Female 11(36.7%) 8(26.7%) 9(30%)

Age 44.27±13.26 44.6±12.32 44.73±12.41 F=0.011 0.99

Weight 98.67±10.13 98.63±9.19 99.6±9.32 F=0.99 0.91

ASA score I 11(36.7%) 15(50%) 13(43.3%) χ2= 1.2 0.88

II 16(53.3%) 13(43.3%) 14(46.7%)

II 3(10%) 2(6.7%) 3(10%)
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DB group with S group with P-value 0.002. In the fourth four hours (Hr 16), there was a statistically significant 
difference when comparing the DB group with the B group and a highly statistically significant difference when 
comparing the DB group with the S group with a P value of 0.019. In the fifth and sixth four hours (Hr 20 and Hr 
24), there was no statistically significant difference when comparing the DB group with the B group and the DB group 
with the S group with a P-value of 0.207 (Figure 5).

In the first four hours of the active VAS score in the second 24 hours (Hr 4), there was a highly statistically significant 
difference when comparing the DB group with the B group and the DB group with the S group with P-value 0.002. In 
the second and third four hours (Hr 8 and Hr 12), there was a statistically significant difference when comparing the DB 
group with the B group and the DB group with the S group with a P-value <0.05.

In the fourth, fifth, and sixth four hours (Hr 16, Hr 20, and Hr 24), there was no statistically significant difference 
between the three groups (Figure 6).

Regarding the rescue analgesic medication (Pethidine 50mg IM when VAS pain score > 6), in the first 24 hours, there 
was a highly statistically significant difference according to the use of rescue analgesia when comparing DB group with 
B group (p-value 0.003) and when comparing DB group with S group (P-value < 0.00).

Figure 3 Passive VAS score (VAS>6) 1st 24 hour. *Statistical significance difference between DB and S group. **High Statistical significance difference between DB and 
S group. ***Statistical significance difference between DB and B group. ****High Statistical significance difference between DB and B group.

Figure 4 Active VAS score (VAS>6) in 1st 24 hours. *High Statistical significance difference between DB and S group. **High Statistical significance difference between DB 
and B group. ***Statistical significance difference between DB and B group.
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In the second 24 hours, there was highly statistically significant difference according to the rescue analgesia by 
comparing DB group with B group (P-value 0.006) and a statistically significant difference between DB group with 
S group (p-value 0.01) (Table 2).

According to the total postoperative opioid (morphine) consumption, which was expressed as a number of PCA 
presses, there was a highly statistically significant difference when comparing DB group with B group and when 
comparing DB group with S Group in the first 24 and second 24 hours postoperative (P-value < 0.00) (Table 3).

As regards the intraoperative findings like bradycardia and hypotension between the three groups, there was no statistically 
significant difference between the three groups according to the intraoperative findings with a p-value > 0.05 (Table 4).

According to postoperative complications, including nausea, vomiting, and pruritus in the first 48 hours postopera
tively, there was a high Statistical significance difference between DB and B group regarding nausea, vomiting, and 
pruritus (P-value 0.001, 0.001, and 0.003), respectively.

Figure 5 Passive VAS score (VAS>6) in 2nd 24 hour. *High Statistical significance difference between DB and S group. **High Statistical significance difference between DB 
and B group. ***Statistical significance difference between DB and B group.

Figure 6 Active VAS score (VAS>6) in 2nd 24 hour. *High Statistical significance difference between DB and S group. **High Statistical significance difference between DB 
and B group. ***Statistical significance difference between DB and B group. ****Statistical significance difference between DB and S group.
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There was a high statistical significance difference between DB and S group regarding nausea, vomiting, and pruritus 
(P-value < 0.00, 0.00, and 0.001), respectively (Table 4).

Binary regression analysis did not reveal any significant differences between the B and DB groups compared to the 
S groups concerning the presence of high levels of active and passive VAS scores (above 6) during the first 24 hours and 
the second 24 hours (Table 5). However, linear regression analysis indicated that the DB group exhibited a statistically 
significantly lower score for the number of PCA presses in both the first and second 24 hours, as well as a lower 
frequency of rescue analgesia administration during the same periods compared to the other groups (Table 5).

Table 2 Rescue Analgesia in 1st and 2nd 24 Hours

DB group B group S group P-value

Rescue analgesia in 1st 24 hours (number of times for each patient) 0.0±0.0 0.33±0.61a. 0.9±1.2b. 0.001**

Rescue analgesia in 2nd 24 hours (number of times for each patient) 0.23±0.43 0.87±0.94a. 0.9±1.29b. 0.012*

Notes: aHigh Statistical significance difference between DB and B group in 1st and 2nd 24 hours (p value= 0.003 and 0.006) respectively. bHigh Statistical 
significance difference between DB and S group in 1st 24 hours (P-value=0.00) and Statistical significance difference between DB and S group in 2nd hour 
(p-value = 0.01). *Statistical significance difference between the three groups. **High Statistical significance difference between the three groups.

Table 3 Total Postoperative Opioid Consumption (Number of PCA Presses)

DB group B group S group P-value

Number of PCA presses in 1st 24 h 0 18±7.76a. 54.5±17.39b. <0.001**

Number of PCA presses in 2nd 24 h 16.87±5.53 40.17±10.63a 41.67±9.86b. <0.001**

Notes: aHigh Statistical significance difference between DB and B group (P-value = 0.00) LSD. bHigh Statistical significance difference 
between DB and S group (P-value = 0.00) LSD. **High Statistical significance difference between the three groups.

Table 4 Intraoperative and Postoperative Complications

DB group B group S group χ 2 P-value

Intraoperative Complications Bradycardia 2(6.7%) 1(3.3%) 2(6.7%) 1.14 0.887

Hypotension 3(10%) 4(13.3%) 2(6.7%) 0.46 0.794

Postoperative Complications Nausea 0 7(23.3%) a. 14(46.7%)b. 18.26 <0.001**

Vomiting 0 7(23.3%) a. 9(30%)b. 10.19 0.006**

Pruritis 0 6(20%) a. 7(23.3%)b. 11.71 0.003**

Notes: aHigh Statistical significance difference between DB and B group regarding Nausea, vomiting and pruritus (P- value= 0.001, 0.001 and 0.003) 
respectively. bHigh Statistical significance difference between DB and S group regarding Nausea, vomiting and pruritus (P- value< 0.001, <0.001 and <0.001) 
respectively. **High Statistical significance difference between the three groups.

Table 5 Regression Analysis Between Primary Outcomes and Studied Groups (S, B, DB)

Outcomes (Reference: S Group) B Group DB Group

Active VAS 1st 24 hours* P-value: 0.79, OR: 1.15; 95% CI: 0.40–3.26 –

Active VAS 2nd 24 hours* P-value: 0.78, OR: 0.86; 95% CI: 0.29–2.49 P-value: 0.78, OR: 0.86; 95% CI: 0.29–2.49

Passive VAS 1st 24 hours* P-value: 0.57, OR: 0.72; 95% CI: 0.24–2.20 –

Passive VAS 2nd 24 hours* P-value: 0.79, OR: 0.86; 95% CI: 0.30–2.46 P-value: 0.09, OR: 0.37; 95% CI: 0.11–1.19

(Continued)
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Discussion
Lumbosacral spine fixation surgeries are one of the most common spinal surgical procedures done nowadays. It is 
accompanied by severe annoying postoperative pain that may lengthen the hospital stay and delay the return to normal 
daily life activities. It was a must to provide adequate, effective, nontraditional postoperative analgesic techniques.1 After 
the first documentation by Forero et al in 2016, the ESPB has been used to provide postoperative analgesia in thoracic 
and thoracoabdominal surgeries, bariatric surgery and recently, ESPB has also been used to provide adequate post
operative analgesia in spine surgery.10,11 However, the use of ESPB makes a short postoperative analgesia and pain 
control not exceeding 6 or 8 hours even with the use of medium or long-acting local anesthetics.13–15

In this study, we studied and evaluated the additional analgesic effects of dexmedetomidine as an adjuvant to local 
anesthetic (Bupivacaine) to prolong the postoperative analgesic effect of ESPB in lumbosacral spine fixation surgeries.

To our knowledge, there are many previous studies which had revealed that a variety of adjuvants added to local 
anesthetics in various regional anesthetic techniques had potent added analgesic effects, but there has been only some 
clinical research about the addition of dexmedetomidine as a local anesthetic adjuvant in ESPB, and also a few have 
satisfactorily assessed the quality of postoperative recovery.26

Yi-han et al, found that dexmedetomidine added to ropivacaine in ESPB could notably reduce postoperative pain and 
had a better analgesic effect at 12, 24 and 48 h after surgery and can decrease the opioid consumption in patients 
undergoing posterior lumbar spine surgery without obvious adverse side effects as a local anesthetic adjuvant.27

Gao et al reported that the ESPB block time could be lengthened by approximately 120% by using dexmedetomidine 
(1 µg/kg) with 0.5% ropivacaine in combination with video-assisted thoracoscopic lobectomy surgery.28

Wang et al revealed that the addition of 1 μg/kg of dexmedetomidine with 0.33% ropivacaine in ESPB in patients 
undergoing modified radical mastectomy might better provide postoperative analgesia and pain control than ropivacaine 
alone, thus improving postoperative analgesia and pain control.29

Wang et al did randomized controlled clinical research to study the effects of the addition of dexmedetomidine as an 
adjuvant to ropivacaine for ultrasound-guided ESPB for patients with cancer esophagus undergoing open thoracotomy. 
They discovered that the addition of dexmedetomidine to ropivacaine for ESPB effectively prolonged the postoperative 
analgesia duration and reduced opioid consumption without additional side effects.15

In addition, the results of our study were analogous to the results of several other clinical researches that studied the effect 
of adding dexmedetomidine to local anesthetic in other nerve blocks other than ESPB and they all showed that addition of 
dexmedetomidine to local anesthetic had prolonged the block time and reduced the number of PCA compressions and the need 
for postoperative rescue analgesia such as Almarakbi et al, who studied the effects of addition of dexmedetomidine to 
bupivacaine in transversus abdominis plane block in patients undergoing abdominal hysterectomy and they noticed that 
addition of dexmedetomidine to the block had effectively prolonged the duration of postoperative analgesia without major 

Table 5 (Continued). 

Outcomes (Reference: S Group) B Group DB Group

Number of PCA presses in 1st 24 h° S Coefficients B: −0.17, P-value:0.10;  

95% CI: 20.36- (−1.86)

S Coefficients B: −0.680, P-value:0.00;  

95% CI: -44.52-(−27.97)**

Number of PCA presses in 2nd 24 h° S Coefficients B: 0.35, P-value: 0.001;  

95% CI:4.87–16.93**

S Coefficients B: −0.789, P-value:0.00;  

95% CI: -28.01-(−20.08)**

Rescue analgesia in 1st 24 hours  

(number of times for each patient) °

S Coefficients B: −0.06, P-value: 0.56;  

95% CI: −0.51–0.28

S Coefficients B: −0.325, P-value: 0.002;  

95% CI: −0.99-(−0.23)**

Rescue analgesia in 2nd 24 hours  

(number of times for each patient)°

S Coefficients B: 0.16, P-value:0.13;  

95% CI: −0.09–0.69

S Coefficients B: −0.34, P-value: 0.001;  

95% CI: −1.02-(−0.278)**

Notes: *Binary logistic regression: Studying the association between categorical VAS variable (6≤, 6># the event#) (dependent variable) and intervention drug 
groups (S: Reference, D, DB) (independent variable). °Linear regression: Studying the association between number of PCA presses, rescue analgesia variables 
(numeric dependent variables) and intervention drug groups (Dummy variables: D, DB) (independent variable). **High Statistical significance difference.
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adverse effects.30 Also, Rancourt et al studied the effect of adding dexmedetomidine to ropivacaine in posterior tibial nerve 
sensory blockade, and they noted a prolongation of the duration of the block.22

In our study, we noted that a dose of 1µg/kg of dexmedetomidine, when added to bupivacaine 0.25% in ESPB, was safe 
and not accompanied by significant fluctuations in blood pressure or heart rate. However, there are many studies showed that 
dexmedetomidine is not safe at all doses and at certain doses can cause systemic side effects as Esmaoglu et al who did 
a clinical research about the effect of dexmedetomidine added to levobupivacaine in prolonging axillary brachial plexus block, 
and they found that adding 100 µg of dexmedetomidine to local anesthetic shortened the onset time and prolonged the duration 
of the block and postoperative analgesia but resulted in significant postoperative bradycardia.31

Also, Hussain et al revealed that dexmedetomidine increase postoperative analgesia and prolonged the brachial plexus 
block time but significantly increase the possibility of intraoperative bradycardia when dexmedetomidine was injected 
perineurally at a dose of more than 50µg.32

Limitations
We had a limitation in our study that we studied a single dose of the tested drug (1ug/kg) of dexmedetomidine, and it was 
limited only to posterior lumbosacral spine fixation procedures. Also, our study encountered a limitation in reporting (VAS) 
severity scores categorized as mild/moderate (Less or equal to 6) and severe (above 6) rather than continuous scores.

Conclusion
Dexmedetomidine, as an adjuvant to bupivacaine used in ESPB for postoperative pain control of posterior lumbosacral 
spine fixation procedures had significantly prolonged the efficacy and time of analgesia of ESPB (up to 36 hours), 
reduced passive and active VAS score, reduced the need for rescue analgesia, reduced numbers of PCA presses (opioid 
consumption) and decreased postoperative opioid side effects without additional intraoperative dexmedetomidine adverse 
effects in the first 48 hours.

Institutional Review Board Statement
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