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ABSTRACT

Background & Objective: Injecting local anesthetics into the erector spinae plane and obstructing the dorsal and
ventral rami could reduce the pain. Pregabalin and gabapentin are used to reduce neuropathic pain; however,
pregabalin has demonstrated greater analgesic potency than gabapentin. This work aimed to compare the analgesic
effects and complications between preoperative pregabalin and erector spinae plane block (ESPB) for lumbar spine
surgery under general anesthesia.

Methodology: Sixty patients were allocated to the 2 groups using a computer-generated random number that was
hidden in sealed, opaque envelopes. In Group 1, the patients received pregabalin 150 mg twice daily for 3 days
before surgery. After preoxygenation and before induction of anesthesia, dexmedetomidine 1 pg/kg was given in
both of the groups. In Group 2, after the patient was placed in the prone position for the operation and after the
induction of general anesthesia, ESPB was carried out bilaterally under ultrasound guidance. Ropivacaine
hydrochloride was administered at a quantity of 20 mL upon confirmation of the needle's proper insertion.
Numerical Rating Scale (NRS) was used to assess the pain intensity.

Results: There was a longer-lasting analgesia in the ESPB group with significantly lower NRS only at 12 h and 18 h (P
= 0.001) compared to the pregabalin group, but they were comparable at 24 h (P = 0.407). The time to request first
rescue analgesic and the total morphine consumption were significantly different; a significantly longer time for the
first rescue analgesic (17.10 vs. 11.73 h) and a significantly reduced amount of morphine consumption (6.30 vs. 10.33
mg) in ESPB group.

Conclusion: Both bilateral erector spinae plane block and preoperative pregabalin seem to be helpful for providing
adequate pain management postoperatively for lumbar spine surgery; however, bilateral erector spinae plane block
was superior in pain management during the first 24 h postoperatively with fewer side effects.

Abbreviations: ESPB - Erector Spinae Plane Block; a2-AR - Alpha 2 Adrenoreceptors; NRS - Numerical Rating Scale;
ACE - Angiotensin Converting Enzyme; NaCl - Normal Saline; MAP - Mean Arterial Blood Pressure; IV - Intravenous;
PACU - Post-Anesthesia Care Unit; X2- Chi-square; IQR - Interquartile Range; MAC - Minimum Alveolar Concentration;

Preregistration: The study had approval from the Ethical Committee and Institutional Review Board of the Faculty
of Medicine, Tanta University with approval code (35692/9/22).
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1. INTRODUCTION

One of the more prevalent orthopedic procedures is
spinal surgery. The various surgical techniques applied
have the potential to mutilate many tissue types.!
Inadequate postoperative pain management in spinal
cord patients hinders physical recovery after surgery,
aggravates postoperative thrombotic complications risk,
and might lead to chronic pain. It also decreases the
patient's satisfaction and raises financial burdens at
both social and personal levels.? As a result, proper pain
management in patients who undergo spinal surgery is a
gratifying but complex and challenging mission.

Regional anesthesia can be applied with the erector
spinae plane block (ESPB). Injecting local anesthetics
underneath the erector spinae muscle and obstructing the
dorsal and ventral rami could reduce the pain.®

Pregabalin and its developmental form, gabapentin, are
constitutional analogs of gamma-aminobutyric acid
(GABA), which works as an inhibitory neurotransmitter;
however, they are unrelated to it functionally.*
Pregabalin has demonstrated greater analgesic potency
than gabapentin in rodent models with chronic
neuropathic pain.®

Dexmedetomidine is a selective alpha-2 adrenoreceptor
(02-AR) agonist that has just been introduced into
anesthetic practice. It provides an anxiolytic effect, dose-
dependent sedation and analgesia (in supraspinal and
spinal areas) without causing respiratory depression.5’
Dexmedetomidine enhances anesthesia induced by other
anesthetic  agents, produces a  perioperative
sympatholytic effect, and reduces blood pressure by
activating imidazoline and central alpha 2 receptors.2®

We compared analgesic effects and complications
between pregabalin given three days preoperative and a
peripheral nerve block, in the form of ESPB, as two
different methods of multimodal analgesia in lumbar
spine surgery.

2. METHODOLOGY

This study was carried out in Tanta University Hospitals
from June to December 2022 on 60 adult patients of both
sexes aged 21-60 y, ASA physical status I-111, scheduled
for elective lumbar spine surgery, including
laminectomy and spinal fixation. Exclusion criteria were
patient's refusal, history of sensitivity to local anesthetics
or pregabalin medications, and patients with coagulation
disorders.

After patients signed written consent and institutional
ethical committee approval with approval (code
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35692/9/22), the selected patients were divided into two
groups of 30 patients in each group, using computer-
generated random numbers hidden in sealed, opaque
envelopes. Preoperative pregabalin was administered in
that group by a blinded physician who was not a
participant in the trial. One anesthesiologist performed
the ESPB and general anesthesia, and another one, who
was not informed about group assignments, collected the
data. All operations were done by the same team.

All enrolled patients received proper pre-anesthetic
visits according to their history and physical and
laboratory examinations. Diabetic and hypertensive
patients were maintained on their medications. Patients
under oral hypoglycemic or angiotensin converting
enzyme (ACE) inhibitor and were assigned to the
pregabalin group were sent to adjust their doses in the
internal medicine clinic. Patients with pulmonary
diseases were maintained on their medical treatments,
and all patients continued their regimen postoperatively.

The use of Numerical Rating Scale (NRS), which is used
to assess pain severity (0 = no pain, 10 = suffering from
pain), was taught to patients.

A peripheral intravenous (IV) cannula of 20 G was
inserted. The following parameters were continuously
observed and recorded: electrocardiogram (ECG),
peripheral oxygen saturation, noninvasive mean arterial
blood pressure (MAP), and body temperature. After
preoxygenation, 1 g / kg dexmedetomidine was given
before induction of anesthesia, then fentanyl 1 -2 pg/kg
was administered for analgesia, propofol in a dose of 2
mg/ kg for anesthesia and atracurium 0.5 mg/ kg was
given to ease endotracheal intubation. The patients were
mechanically ventilated, and anesthesia was sustained by
using 1.24% end-tidal sevoflurane and 50% oxygen in
the air, in a semi-closed circuit maintaining 32-35 mmHg
end-tidal CO,. Patients were placed in prone positioning,
and an infusion of 0.2 ug kg/h of dexmedetomidine was
started to be ceased 30 min before the end of surgery.

Group 1 patients received pregabalin 150 mg twice daily
for 3 days before surgery. In Group 2 after the induction
of anesthesia, the patients were placed in the prone
position for the operation and ESPB was carried out. The
erector spinae muscles were identified in connection to
the transverse processes of T12 using ultrasound (Philips
Sparq, Amsterdam, the Netherlands) and a high-
frequency curved array probe. The probe was positioned
in a longitudinal alignment 2-3 cm laterally to the spinal
column. The integration of a 10-cm, 21-gauge
ultrasonography needle (Pajunk SonoPlex STIM,
Geisingen, Germany) was done cephalad to caudal. The
needle was gently removed after establishing a bone
connection with the transverse process. To locate and
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Table 1: Enrollment data of patients in both groups:

Variables

Age (y)
Sex Male

Female
BMI (kg/m?)
ASA

physical
status

o1
o |l
o [l

Type-2 diabetes
mellitus

FBG (mg/dL)
PP-BG (mg/dL)

Hypertension
SAP (mmHg)

DAP (mmHg)
Chronic lung disease
NSAID use

Narcotic use

Group 1

45.27 +8.95
12 (40)

18 (60)
28.98 +2.04
7 (23.3)

16 (53.3)

7 (23.3)

3 (10)

141.77 £7.76
221.80 + 13.37

6 (20)
136.87 + 13.12

90.93 + 10.58
3 (10)

12 (40)

6 (20)

open up the correct plane, a

hydro dissection using
Group 2 Test P normal saline (NaCl 0.9%)
value was performed.
43.43+10.43 0.731 0.468 Ropivacaine hydrochloride
10 (33.3) X2: 0.287 0.592 20 mL was ad_mmlstered
upon confirmation of the

20 (66.7) \ . .
needle's proper insertion.
29.50+ 2.13 0.972 0.335 On the other side, the
5 (16.7) X?:0.667 0.716 identical procedure was

19 (63.3) followed.
6(20.0) After completion of the
4(13.3) X2: 0.162 0.688 procedure, the inhalational
anesthetic  agent  was
discontinued. Neostigmine
14557 +7.86  1.884 0.065 0.05 mg/kg and atropine
218.50 0.932 0.355 0.01 mg/kg were used to
14.06 reverse residual
7(23.3) X2:0.098 0.754 neuromuscular block
140.20 + 1.018 0.313 before  patients  were
12.24 extubated and sent to the
9250+9.35  0.608 0.546 ?S,Zth)eStheSE fare lt{”it
. ostoperative
2.

2(6.7) X% 0218 0.640 analgesia was given as an
11 (36.7) X?:0.071 0.791 IV morphine supplement as

7 (23.3) X?:0.098 0.754 per the patients' demand.

Data presented as mean * SD, ratio, numbers & percentages; BMI: Body mass index; ASA:

2.1. The outcome

American Society of Anesthesiologists; FBG: Fasting blood glucose, PP: postprandial blood

glucose, SAP: Systolic arterial pressure, DAP: Diastolic arterial pressure, NSAID: non-steroidal

anti-inflammatory drugs.
* Significant P < 0.05

measures

The primary outcome was
postoperative NRS, and it

‘ Assessed for eligibility (n=72) ‘

Excluded (n=12)
*Not meeting inclusion criteria (n=9)
«Patient refusal (n=3)

Randomized (n=60)

Group 1 (n=30):

The pregabalin dexmedetomidine

group

All patients (n= 30) were
included in the follow-up

|

The results were tabulated and
statistically analyzed (n=30)
No excluded cases.

l

Group 2 (n=30):

The erector spinae dexmedetomidine

group

All patients (n= 30) were included in
the follow-up.

|

The results were tabulated and
statistically analyzed (n=30)
No excluded cases.

Figure 1: CONSORT flowchart of the enrolled patients
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was evaluated and documented by an
anesthesiologist who was blind to the treatment
groups upon admission to the Recovery Unit, at
4,8, 12, 18, and 24 h following the surgery.

Secondary outcomes were the amount of
sevoflurane consumed during surgery, the time
to awaken (the period between stopping
anesthetic drugs till the patients became awake
and extubated), time for PACU transfer (time
passed between awakening till transfer to
PACU), time of the first dose of rescue
analgesia (morphine), the number of patients
who received rescue analgesia and total
consumption of rescue analgesia.

2.2. Sample size calculation

The sample size was calculated based on the
following considerations: confidence limit of
95 %, 90% power of the study, and 1:1 group-
to-group ratio to be > 26 in each group, using
GPower 3.1. We included 30 patients in each
group.

2.3. Statistical analysis
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The numerical data was
recorded in SPSS 24, IBM,
Armonk, NY, USA. Mean and
standard deviations were used to
represent quantitative data.
When comparing two means,
the independent-samples t-test
was used. Frequency
(percentage) was used to
describe qualitative data. To
compare percentages between
two qualitative factors, the Chi-
square (X) test was used. Data
which was abnormally
distributed, is represented as a

median and interquartile range
(IQR), and the Mann-Whitney
was used to compare the two
research groups. P < 0.05 is
considered significant.

3. RESULTS
Initially, 72 patients were
screened for eligibility; 7

patients declined to participate
and 5 patients did not meet the
inclusion criteria. The
remaining 60 patients were
randomly allocated into two
equal groups: the pregabalin
group (Group 1) and the erector
spinae group (Group 2) (Figure
1).

Demographic characteristics of
the  enrolled  participants
regarding age, sex, body mass
index and ASA classification
showed no significant statistical
difference in both groups (Table
1).

Intraoperatively, the
sevoflurane consumption was
significantly  less in  the
pregabalin group compared to

ESPB vs. pregabalin for lumbar spine surgery

Table 2: Intraoperative data measured in both groups.

Variables Group 1 Group 2 T- P

test value
Intraoperative Sevoflurane 31.63 +3.11 33.40+3.16 2.182 0.033*
consumption (mL)
Emergence time to 3.42+1.15 410+ 1.09 2.352 0.022*
awakening (min)
Time till being ready to 4.44 +1.09 5.15+1.08 2.536 0.014*
PACU transfer (min)
Total OR time (min) 124.0+14.12 129.23 1.377 0.174

15.31

Data are presented as mean + SD; * Significant P < 0.05

Table 3: NRS scores in both groups

Time Group 1 Group 2 Z test P value
N =30 N =30

On arrival at PACU 1(1-2) 1.5 (1-2) 0.772 0.440
4h 2(1-3) 2(1-3) 0.183 0.855
8h 2 (1-5) 2(1-3) 0.338 0.736
12h 3(2-5) 2 (1-4) 3.344 0.001*
18h 3 (2-5) 2(1-4) 3.450 0.001*
24h 2(1-3) 2(1-3) 0.830 0.407

Data are presented as mean = SD; PACU = post anesthesia care unit, NRS = Numerical
rating scale.

* Significant P < 0.05.

Table 4: Time of first rescue analgesic in hours, Total doses of rescue
analgesic (Morphine in mg) and Number of patients who need rescue
analgesia.

Parameter Group 2

N =30

Time of first rescue 11.73+2.52 17.10+3.06 7.424 0.001*
analgesic (h) (8-16) (12-21)

Total doses of rescue 10.33+2.68 6.30+2.14 6.443 0.001*
morphine (mg). (5-15) (3-10)

No. of patients who 8 (26.7) 4(13.3) Chi-square  0.197
needed rescue 1.667

analgesia

Data are presented as mean +SD or number (percentage); * Significant P < 0.05

the ESPB group (P = 0.033), and the emergence time to

awakening and time to being ready for PACU transfer
were also significantly shortened in Group 1, compared
to the Group 2, (P = 0.022 and 0.014) respectively.
Surgery time was equivalent in both studied groups

(Table 2).

Postoperatively, NRS scores during rest and movement
were recorded on arrival at PACU, then at 4, 8, 12, 18,
and 24 h. The analgesia was prolonged in the Group 2,

www.apicareonline.com

expressed in significantly lower NRS only at 12 and 18
h (P = 0.001) compared to Group 1. It was comparable
at 24 h (P = 0.407) as shown in Table 3. The time to the
first rescue analgesic and the total number of morphine
doses were significantly higher in Group 2 (P < 0.05)
(Table 4). More patients from Group 1 (8 patients,
26.7%) needed rescue analgesics compared to Group 2
(4 patients, 13.3%) (Table 4).
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Table 5: Complications in both groups

Complication

Bradycardia 4 (13.3) 0(0)
Hypotension 2(6.7) 0(0)
Nausea and vomiting 0(0) 2(6.7)
Sedation and dizziness 4 (13.3) 0(0)

4.286
2.069
2.069
4.286

analgesic request, as well as
decreased number of patients
who needed postoperative
analgesia.

P value

0.038* . .
According to a meta-analysis by
0.150 Cliff K.-S. Ong et al., preventive
0.150 analgesic therapies may
0.038* diminish  postoperative  pain

Data are presented as numbers (percentages); * Significant P < 0.05.

scores, reduce the need for
further postoperative analgesics,

Intraoperatively, 4 (13.3%) patients developed
bradycardia, and 2 (6.7%) patients developed
hypotension. In the Group 1, two patients had more
sedation and dizziness, and 2 patients had postoperative
nausea and vomiting in Group 2 (Table 5).

4. DISCUSSION

Severe pain caused by surgical injury to different
anatomical structures results in the activation of different

processes that include nociceptors, inflammatory
mediators, and mechanoreceptors;* and may produce
different types of pain, such as nociceptive or
neuropathic pain, which may persist as long as third
postoperative day.'34

Prompt mobilization and hospital discharge are goals of
good surgical outcomes, that are in turn directly related
to suitable pain management. Thus, reducing
postoperative morbidity and mortality through declining
thromboembolic and pulmonary complications.

In our study, we used two different modes of multimodal
analgesia: one using pregabalin and the other one using
a peripheral nerve block as ESPB. A multimodal
analgesia regimen provides effective, safe and high-
quality analgesia with a lower extent of vomiting,
nausea, and respiratory depression united to high doses
of opioids.**

Our results showed a comparable reduction in NRS on
arrival at PACU, and at 4, 8 and 24 h after surgery, with
a significant decrease in NRS at 12 h and 18 h in the
ESPB group versus the pregabalin group. These findings
were accompanied by a significant reduction in
sevoflurane consumption (P = 0.033) with a significant
early recovery time records (P = 0.022 and 0.014),
respectively.

In our study, bilateral ESPB and preoperative
administration of pregabalin as preemptive painkiller
techniques resulted in a significant reduction in
intraoperative and postoperative opioid use in patients
having lumbar spine operations. However, the ESPB
group was better in a more prolonged time to first
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and prolong the time before the
first rescue analgesic request.®

According to the literature, pregabalin and gabapentin
have anti-hyperalgesia and antiallodynic properties that
are effective for treating neuropathic pain and have a
beneficial function in the management of acute
postoperative pain.t”*® Our results agreed with a meta-
analysis that studied the effects of administering
pregabalin 2h and 24 h after the procedure in different
types of surgeries, demonstrating a strong directory to
consider pregabalin use in postoperative pain.’*? A
prior meta-analysis on 11 RCTs concluded that
preoperative pregabalin administration reduced 2-h pain
scores and postoperative opioid demand. The authors
grouped the trials under review by pregabalin dose, more
than 300 mg or less than 300 mg, and reported that the
higher dose reduces opioid usage more than the lower
dose. Pregabalin significantly reduced opioid-related
side effects like vomiting, but the visual instability
risk was dominant and recommended further studies for
chronic pain.?*

This could explain why no patient had post-surgical
vomiting and nausea in the pregabalin group, although
both  groups were given  dexmedetomidine
Intraoperatively, irrespective of opioid consumption.

Another meta-analysis of 55 RCTs found that when all
dosages and administration methods were combined,
pregabalin was related to a major reduction in pain
scores during movement and at rest, as well as opioid
consumption at 24 h, when compared to placebo.?
Another meta-analysis found that pregabalin causes
statistically significant reductions in pain scores 2 h after
surgery.?®? Lara Giansello et al. And SSJoshi et al.
Demonstrated a reduction in VAS after using pregabalin
300 mg and 150 mg 1 h and 2 h in the preoperative time
and persisted pregabalin medication for 48 h after
surgery.2827

Miller J, Plochl W, et al. performed a recent meta-
analysis that concluded that using 300 mg of pregabalin
reduced the MAC of sevoflurane by 33%. However, 150
mg pregabalin administration did not substantially
reduce the MAC of sevoflurane.?
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Ultrasound-guided ESPB has been studied in many
works of literature and reported its role in postoperative
analgesia, but still, there is no strong proof for its
effectiveness as these studies vary whether it compared
this block with a control or other type of block.

S. Singh et al. and Ahmet Murat Yayik et al. conducted
bilateral preoperative US-ESPB and affected worse
effects on pain control compared to traditional
postoperative analgesia following lumbar spine
procedures.?®3 Similar findings were noted by G. TRAN
et al., who concluded that US-ESPB minimized
analgesic consumption and amended analgesia.®
The majority of authors agree that ESPB  offers signific
ant benefits over traditional methods used in close proxi
mityto the neuroaxis. Firstly, it is a simple procedure to
use as it is easier to visualize the goal using ultrasound
and straight

forward to direct the needle in that direction. Secondly,
the risk of complications from the procedure is quite lo
w.

The target of the blockage is far from important structur
es (such as pleura, medulla, or main vessels) whose
destruction might result in catastrophic consequences.
Although it has been suggested by a number of authors
that the ESP block and retrolaminar block are the sa
me approaches.3>3

Additionally, when the epidural or paravertebral block is
contraindicated due to the patient's refusal, an ESP block
has been recommended as an effective substitute.343%

Cheung CW et al. studied the effects of using
dexmedetomidine in a loading dose of 1 pg/kg for 1 min
and then continuous infusion at 0.5 pg/kg/h in
laparoscopic colorectal surgery, and reported reduce in
NRS up to 48 h after surgery. This was manifested in
our findings through lowering fentanyl intraoperative
use and total morphine in the postoperative time. This is
in contrast to the study literature that reported that
dexmedetomidine and pregabalin together showed no
synergistic effect when compared to dexmedetomidine
on its own.%

Premedication with 150 mg of oral pregabalin for adults
before optional spinal surgery made it easier to induce
hypotension. It also greatly reduces the stress response
to tracheal intubation and can provide postoperative
analgesia.®® In a separate study, Gupta et al. used the
same dosage of oral pregabalin and found that it
significantly reduced HR and MAP during laryngoscopy
while maintaining intraoperative stability when
compared to the control group.® This stability caused by
pregabalin might be explained by its appropriate
analgesic and sedative properties, which include the
modulation of central sensitization and visceral pain.*%4

www.apicareonline.com
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5. LIMITATIONS

The sample size was small. More randomized trials need
to be conducted on larger samples of patients using
different concentrations of studied medications to verify
and support our findings.

6. CONCLUSIONS

Both bilateral ultrasound guided erector spinae plane
block and preoperative use of pregabalin seems to be
useful methods for providing adequate pain management
during both intra-operative and postoperative periods for
patients undergoing lumbar spine surgery. However,
ultrasound guided erector spinae plane block was
superior in pain management during the first 24 h
postoperative with fewer side effects.
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