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Abstract 

Objective: To evaluate the efficacy of intraoperative Erector Spinae Block (ESB) in reducing postoperative pain and facilitating 

recovery in patients undergoing spinal surgeries. 

Methods: A prospective cohort study was conducted at the Orthopedic Department of Dr. Ziauddin Hospital Karachi, Pakistan 

from 15th June 2022 to March 31st, 2023. Patients aged 30 to 50 years undergoing spinal surgeries such as discectomies and 

spinal decompressions with ASA status I or II were included in the study. Participants were divided into two groups: those 

receiving ESB (n=33) and a control group receiving standard pain management (n=33). The primary outcome measured was 

the intensity of postoperative pain, assessed using the Visual Analog Scale (VAS) at 6 hours, 12 hours, and 24 hours post-

surgery. Secondary outcomes were the length of hospital stay and the presence of nausea and vomiting. 

Results: Significant reductions in pain scores were observed in the ESB group compared to the control group at 6 hours (median 

scores: 5 vs. 7, p=0.003), 12 hours (5 vs. 6, p=0.028), and 24 hours (3 vs. 4, p=0.038) post-intervention. The ESB group had a 

shorter median hospital stay (2 days) compared to the control group (3 days), with this difference being statistically significant 

(p=0.001).  

Conclusion: ESB is an effective and safe technique for managing postoperative pain in spinal surgery patients. It offers 

significant benefits over traditional pain management approaches, including reduced pain scores, lower opioid consumption, 

and shorter hospital stays.  
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1. Introduction 

Spine decompressions and discectomies rank among 

the most frequent surgical interventions aimed at 

relieving pressure on spinal nerves caused by 

herniated discs or spinal stenosis.1 Despite their 

effectiveness, these surgeries resulted in significant 

postoperative pain and prolonged recovery periods.2,3 

Research indicates that approximately one-third of 

patients with spinal stenosis and 14% of patients with 

herniated discs experience poorly controlled pain 

within the 1st post-operative day.4 This highlights the 

importance of effective postoperative pain 

management in spine surgery, as uncontrolled pain 

can lead to prolonged hospital stays, delayed 

mobilization, increased risk of complications, and 

chronic pain syndromes.2,5 

Historically, the management of postoperative pain 

following spinal fusion surgery has predominantly 

relied on the use of opioids.6 Opioids are efficacious 

but pose a risk for addiction, respiratory depression, 

constipation, hyperalgesia, nausea, vomiting and 

ileus.6 Consequently, there has been a notable shift 

towards exploring multimodal and opioid-sparing 

analgesic techniques aimed at improving recovery and 

reducing the side effects.7 For this purpose, several 

local anaesthesia (LA) techniques, including 

intravenous, infiltration at the wound site, and 

regional methods such as paravertebral, epidural, and 

spinal anesthesia, have been examined.7  

In recent years, lumbar erector spinae blocks (ESB) 

have emerged as a safe, simple, promising, and well-

performing alternative technique to other regional 

techniques.8 First described in 2016, the ESB targets 

the dorsal rami of the spinal nerves, providing a wide 
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band of analgesia over several dermatomes. The 

mechanism behind the ESB involves spreading the 

local anesthetic to reach the ventral and dorsal rami of 

the spinal nerves, which in turn, addresses the 

complex network of innervation of the spine and its 

adjacent structures, thereby providing extensive pain 

relief.9 Recent case reports have highlighted the 

positive effect of an ESB on pain for multiple 

indications including lumbar transverse process 

fractures, and post-operative pain following lumbar 

spine fusion, vertebral metastases, and scoliosis 

surgeries.6,9 Moreover, the ESB technique offers a 

lower risk of severe complications such as direct 

spinal cord injury, epidural hematoma, and central 

nervous system infections, positioning it as a 

promising and safer alternative in the field of 

postoperative pain management for spinal surgery.9,10 

There is a lack of local data available regarding 

postoperative pain management in patients 

undergoing posterior spinal decompression and 

discectomy. Hence, this study aimed to determine 

whether local anaesthetic applied to the paraspinal 

muscles intraoperatively would be effective in patients 

undergoing discectomies & spinal decompression or 

not. This study would help in addressing an essential 

gap in current surgical practices by exploring a 

potentially safer, more effective method of pain 

management that could set a new standard for care in 

spinal surgery. 

2. Materials & Methods 

This was a prospective cohort study conducted at the 

Orthopedic Department of Dr. Ziauddin Hospital 

Karachi, Pakistan from 15th June 2022 to March 31st, 

2023. This study was approved ethical review committee 

of Dr. Ziauddin Hospital (ERC# 07-06/22). The sample 

size calculation was performed by using OpenEpi 

software. The estimated sample size was 66 i.e. 33 

participants in each group at 95% confidence interval 

and 80% power. The anticipated mean and standard 

deviation were taken from previous literature in patients 

with ESB as 5.7 ± 2.0 and patients without ESB as 

4.2 ± 2.311. Patients aged 30 to 50 years undergoing 

spinal surgeries such as discectomies and spinal 

decompressions with ASA status I or II were included in 

the study. Patients with a history of mental illness, local 

infection, carcinoma, uncontrolled seizures, severe 

coagulation disorders, need for mechanical ventilation, 

and psychosomatic disorders were excluded from the 

study. Patients with any revision spinal decompression 

or discectomy, patients with pregnancy, and no other 

than Opioid Sparing Analgesia were also excluded. 

Convenience sampling technique was used for sample 

selection.  

The eligible patients were enrolled in the study after 

taking informed consent. Patients were divided into two 

groups i.e. exposed (ESB group) and unexposed (control 

group). The general anaesthesia regime was similar in 

both groups. Patients in the exposed group, after 

securing intravenous access and establishing standard 

monitoring, patients were positioned sitting. Under the 

guidance of an ultrasound using a curved probe (2 to 5 

MHz), the transverse processes near the area of surgery 

on the lumbar vertebrae were located. A dose of 20 ml 

of 0.25% bupivacaine was administered adjacent to the 

transverse process using a 22-gauge spinal needle in a 

longitudinal approach, ensuring contact was made. The 

same method was repeated on the opposite side. While 

in the control group, patients did not receive the ESB.  

Baseline data, including age, gender and BMI were 

collected from all the patients. The primary outcome 

measured was the intensity of postoperative pain, 

assessed using the Visual Analog Scale (VAS) at 6 

hours, 12 hours, and 24 hours post-surgery. Secondary 

outcomes were the length of hospital stay and the 

presence of nausea and vomiting. 

Data was analyzed using SPSS version 23. Mean and 

SD/Median (Q1 to Q3) were reported for numeric 

variables like age, BMI, length of hospital stay and VAS. 

Frequency and percentage were reported for categorical 

variables like gender, and presence of nausea and 

vomiting. Mann-Whitney U test was applied to assess 

the difference in VAS and length of hospital stay 

between both groups. The Fisher Exact test was applied 

to assess the difference in the presence of nausea and 

vomiting. The level of significance was set at 5%. 

3. Results 

The ESB and control groups presented similar age 

(38.24±9.42 years vs. 39.74±9.47 years) and BMI 

distribution (39.74±7.16 kg/m2 for ESB vs. 38.52±6.95 
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kg/m2). The gender distribution showed a slightly higher 

percentage of males in the control group (63.6%) 

compared to the ESB group (54.5%). (Table 1) 

Table 1: Baseline characteristics among both groups 

Variables ESB (n=33) Control (n=33) 

Age (years) 38.24±9.42 39.74±9.47 

BMI (kg/m2) 39.74±7.16 38.52±6.95 

Gender 
  

Male 18 (54.5%) 21 (63.6%) 

Female 15 (45.5%) 12 (36.4%) 

Data presented as Mean±SD or n (%) 

Significant reductions in pain scores were observed in 

the ESB group compared to the control group at 6 hours 

(median scores: 5 vs. 7, p=0.003), 12 hours (5 vs. 6, 

p=0.028), and 24 hours (3 vs. 4, p=0.038) post-

intervention. The ESB group had a shorter median 

hospital stay (2 days) compared to the control group (3 

days), with this difference being statistically significant 

(p=0.001). Although there was a difference in the 

occurrence of PONV between the two groups (3 cases in 

ESB vs. 4 cases in the control group), this difference was 

not statistically significant (p=0.355). (Table 2)  

Table 2: Comparison of outcomes among both groups 

 Outcomes ESB 

(n=33) 
Control 

(n=33) 

p-

value 

Pain at 6 hours 5 (4-7) 7 (5-8) 0.003 

Pain at 12 hours 5 (4-6) 6 (5-7) 0.028 

Pain at 24 hours 3 (3-5) 4 (3-5) 0.038 

Hospital stay  2 (2-3) 3 (3-4) 0.001 

PONV 1 (3) 4 (12.1) 0.355 

Data presented as Median (Q1-Q3) or n (%) 

4. Discussion 

The necessity to enhance postoperative recovery and 

minimize pain following spinal surgeries, such as 

discectomies and spinal decompressions, has driven the 

pursuit of effective pain management strategies.2, 12, 13 

This study was conducted to assess the efficacy of 

intraoperative ESB in achieving these outcomes. Our 

findings reveal that ESB significantly reduces 

postoperative pain and accelerates recovery, which 

aligns with the growing body of evidence suggesting the 

benefits of regional anaesthesia techniques in spinal 

surgery.6, 14-17 

Our results demonstrated significant reductions in 

postoperative pain scores at 6, 12, and 24 hours in the 

ESB group compared to the control group, alongside a 

significant decrease in the length of hospital stay. These 

findings are consistent with previous research, such as 

the study by Akhlagh et al., which highlighted the 

analgesic efficacy of bilateral lumbar ESB following 

lumbar laminectomy.6 Similarly, van den Broek et al. 

observed improved postoperative recovery after 

laminectomy and discectomy surgery with the use of 

ESB.11 Three more RCTs showed that ESB significantly 

reduced postoperative pain scores, reduced hospital stay 

and reduced opioid use who underwent lumbar 

decompression surgery and laminectomy or surgery for 

prolapsed intervertebral disc.18-20 Moreover, a study by 

Daniele et al. on the use of ESB in thoracic surgery 

presented similar conclusions regarding pain 

management. They found a significant reduction in the 

need for postoperative opioids in the ESP block group 

compared to the control group.21 A meta-analysis 

conducted by Huda et al. reviewed five randomized 

controlled trials and concluded that ESB significantly 

decreases postoperative pain scores (p<0.05) and opioid 

consumption (p=0.02) in the first 24 hours following hip 

surgery.22 Similarly, another systematic review by Liu et 

al. also revealed similar results that ESB significantly 

reduced postoperative pain scores, PONV and opioid 

consumption in patients undergoing lumbar spinal 

surgery.23 The consistency of these results across 

different types of surgeries, including lumbar 

laminectomy and thoracic procedures, highlights ESB's 

broad applicability as a potent pain management 

strategy. 

Comparatively, the utilization of ESB as an opioid-

sparing technique addresses the limitations associated 

with traditional opioid-based pain management, such as 

the risk of addiction and side effects like respiratory 

depression and constipation.12, 21, 24 The shift towards 

multimodal analgesia, as discussed by Kaye et al., 

emphasizes the importance of integrating techniques like 

ESB to enhance patient outcomes and recovery 

processes.7 

The strengths of this study lie in its focus on a locally 

underexplored area of postoperative pain management 

and its contribution to the existing literature on the 

benefits of ESB in spinal surgeries. Furthermore, the 

study's methodology and statistical analysis provide 

robust evidence supporting the use of ESB as a safe and 

effective pain management technique. However, there 

are limitations to consider, including the study's 

observational design and the potential for selection bias 

due to the convenience sampling technique. Future 

research should aim to replicate these findings in larger, 

randomized controlled trials to strengthen the evidence 

base. Additionally, exploring the long-term outcomes of 
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ESB on postoperative recovery and pain management 

could provide valuable insights into its sustained effects. 

 

5. Conclusion 

This study highlights the significant effect of ESB in 

improving postoperative recovery and reducing pain 

following spinal surgeries. The evidence suggests that 

ESB is a versatile and effective pain management 

technique that offers a valuable alternative to traditional 

opioid-based approaches, aligning with the shift towards 

multimodal analgesia. 

INSTITUTIONAL REVIEW BOARD 

00291116MMANA Dated 30-11-2016 

CONFLICTS OF INTEREST- None 

Financial support: None to report. 

Potential competing interests: None to report 

Contributions: 

A.A, A.M.S, N.M - Conception of study  

- Experimentation/Study Conduction  

N.M, M.S.M, Z.S - Analysis/Interpretation/Discussion  

N.M, Z.S - Manuscript Writing 

A.A, A.M.S, M.S.M, Z.S - Critical Review  

All authors approved the final version to be published 

& agreed to be accountable for all aspects of the work. 

References 

1. Kaiser R, Kantorová L, Langaufová A, Slezáková S, Tučková 

D, Klugar M, et al. Surgical Treatment of Degenerative Lumbar 

Stenosis and Spondylolisthesis: Clinical Practice Guideline. 

Acta Chir Orthop Traumatol Cech. 2023;90(3):157-67. 

2. Prabhakar NK, Chadwick AL, Nwaneshiudu C, Aggarwal A, 

Salmasi V, Lii TR, et al. Management of Postoperative Pain in 

Patients Following Spine Surgery: A Narrative Review. Int J 

Gen Med. 2022;15:4535-49. DOI: 10.2147/ijgm.S292698. 

3. Plasencia Arriba M, Maestre C, Martín-Gorroño F, Plasencia P. 

Analysis of Long-Term Results of Lumbar Discectomy With 

and Without an Interspinous Device. Int J Spine Surg. 

2022;16(4):681-9. DOI: 10.14444/8291. 

4. Yang MMH, Riva-Cambrin J, Cunningham J, Jetté N, Sajobi 

TT, Soroceanu A, et al. Development and validation of a 

clinical prediction score for poor postoperative pain control 

following elective spine surgery. J Neurosurg Spine. 

2020;34(1):3-12. DOI: 10.3171/2020.5.Spine20347. 

5. Costa F, Alves OL, Anania CD, Zileli M, Fornari M. 

Decompressive Surgery for Lumbar Spinal Stenosis: WFNS 

Spine Committee Recommendations. World Neurosurg X. 

2020;7:100076. DOI: 10.1016/j.wnsx.2020.100076. 

6. Akhlagh SA, Farbood A, Tahvili M, Amini A, Eghbal K, 

Asmarian N, et al. Assessment of Analgesic Efficacy of 

Bilateral Lumbar Erector Spinae Plane Block for Postoperative 

Pain following Lumbar Laminectomy: A Single-Blind, 

Randomized Clinical Trial. Pain Research and Management. 

2023;2023:5813798. DOI: 10.1155/2023/5813798. 

7. Kaye AD, Urman RD, Rappaport Y, Siddaiah H, Cornett EM, 

Belani K, et al. Multimodal analgesia is an essential part of 

enhanced recovery protocols in the ambulatory settings. J 

Anaesthesiol Clin Pharmacol. 2019;35(Suppl 1):S40-s5. DOI: 

10.4103/joacp.JOACP_51_18. 

8. Krishnan S, Cascella M. Erector Spinae Plane Block. [Updated 

2023 Jun 4]. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2024 Jan-. : 

https://www.ncbi.nlm.nih.gov/books/NBK545305/. 

9. Tsui BC, Fonseca A, Munshey F, McFadyen G, Caruso TJ. The 

erector spinae plane (ESP) block: a pooled review of 242 cases. 

Journal of clinical anesthesia. 2019;53:29-34. 

10. van den Broek RJC, van de Geer R, Schepel NC, Liu WY, 

Bouwman RA, Versyck B. Evaluation of adding the Erector 

spinae plane block to standard anesthetic care in patients 

undergoing posterior lumbar interbody fusion surgery. Sci Rep. 

2021;11(1):7631. DOI: 10.1038/s41598-021-87374-w. 

11. van den Broek RJC, van Meegen VMM, Al Khawaja H, 

Bouwman RA, Versyck B. Erector spinae plane block improves 

postoperative recovery after laminectomy and discectomy 

surgery: a retrospective cohort study. BMC Anesthesiology. 

2023;23(1):308. DOI: 10.1186/s12871-023-02271-1. 

12. Peene L, Le Cacheux P, Sauter AR, Joshi GP, Beloeil H, 

Collaborators PWG, et al. Pain management after laminectomy: 

a systematic review and procedure-specific post-operative pain 

management (prospect) recommendations. European Spine 

Journal. 2021;30(10):2925-35. DOI: 10.1007/s00586-020-

06661-8. 

13. Wu Q, Cui X, Guan LC, Zhang C, Liu J, Ford NC, et al. 

Chronic pain after spine surgery: Insights into pathogenesis, 

new treatment, and preventive therapy. Journal of Orthopaedic 

Translation. 2023;42:147-59. DOI: 

https://doi.org/10.1016/j.jot.2023.07.003. 

14. Lee JK, Park JH, Hyun SJ, Hodel D, Hausmann ON. Regional 

Anesthesia for Lumbar Spine Surgery: Can It Be a Standard in 

the Future? Neurospine. 2021;18(4):733-40. DOI: 

10.14245/ns.2142584.292. 

15. Mehmood R, McGuire AJ, Mansoor Z, Fink AB, Atanasov G. 

Regional Anaesthetic Techniques and Their Implications 

During the COVID Pandemic. SN Compr Clin Med. 

2021;3(11):2222-8. DOI: 10.1007/s42399-021-01035-7. 

16. Alam SS, Abbas N, Asgher A, Rafique MR, Abid K. 

Effectiveness Of Intrathecal Dexmedetomidine In Combination 

With Hyperbaric Bupivacaine For Lower Abdominal Surgeries 

And Its Postoperative Analgesic Characteristic. Journal of Ayub 

Medical College Abbottabad-Pakistan. 2022;34. 

17. Ní Eochagáin A, Singleton BN, Moorthy A, Buggy DJ. 

Regional and neuraxial anaesthesia techniques for spinal 

surgery: a scoping review. British Journal of Anaesthesia. 

2022;129(4):598-611. DOI: 

https://doi.org/10.1016/j.bja.2022.05.028. 

18. Singh S, Choudhary NK, Lalin D, Verma VK. Bilateral 

Ultrasound-guided Erector Spinae Plane Block for 



JRMC Vol. 28 (Issue 3) Journal of Rawalpindi Medical College 

 464  

Postoperative Analgesia in Lumbar Spine Surgery: A 

Randomized Control Trial. J Neurosurg Anesthesiol. 

2020;32(4):330-4. DOI: 10.1097/ana.0000000000000603. 

19. Yayik AM, Cesur S, Ozturk F, Ahiskalioglu A, Ay AN, Celik 

EC, et al. Postoperative Analgesic Efficacy of the Ultrasound-

Guided Erector Spinae Plane Block in Patients Undergoing 

Lumbar Spinal Decompression Surgery: A Randomized 

Controlled Study. World Neurosurg. 2019;126:e779-e85. DOI: 

10.1016/j.wneu.2019.02.149. 

20. Yörükoğlu HU, İçli D, Aksu C, Cesur S, Kuş A, Gürkan Y. 

Erector spinae block for postoperative pain management in 

lumbar disc hernia repair. J Anesth. 2021;35(3):420-5. DOI: 

10.1007/s00540-021-02920-0. 

21. Bellantonio D, Bolondi G, Cultrera F, Lofrese G, Mongardi L, 

Gobbi L, et al. Erector spinae plane block for perioperative pain 

management in neurosurgical lower-thoracic and lumbar spinal 

fusion: a single-centre prospective randomised controlled trial. 

BMC Anesthesiology. 2023;23(1):187. DOI: 10.1186/s12871-

023-02130-z. 

22. Huda AU, Ghafoor H. The Use of Erector Spinae Plane Block 

Reduces Opioid Consumption and Pain Score in Postoperative 

Period After Hip Surgery: A Meta-Analysis. Cureus. 

2023;15(10):e47477. DOI: 10.7759/cureus.47477. 

23. Liu MJ, Zhou XY, Yao YB, Shen X, Wang R, Shen QH. 

Postoperative Analgesic Efficacy of Erector Spinae Plane Block 

in Patients Undergoing Lumbar Spinal Surgery: A Systematic 

Review and Meta-Analysis. Pain Ther. 2021;10(1):333-47. 

DOI: 10.1007/s40122-021-00256-x. 

24. Bohringer C, Astorga C, Liu H. The Benefits of Opioid Free 

Anesthesia and the Precautions Necessary When Employing It. 

Transl Perioper Pain Med. 2020;7(1):152-7. 


