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ABSTRACT 

 

INTRODUCTION 

Lumbar laminectomy and discectomy surgery is associated with significant 

postoperative pain and patient discomfort. Both General anaesthesia (GA) and Spinal 

anaesthesia (SA) have been shown to be effective. Aim of this study is to compare SA 

with intrathecal Morphine (ITM) as additive versus GA with Erector spinae plane block 

(ESPB) for postoperative analgesia, surgeon and patient satisfaction in patients 

undergoing lumbar laminectomy.   

BACKGROUND AND AIMS: Lumbar laminectomy and discectomy are commonly 

performed surgery, which is associated with significant postoperative pain and patient 

discomfort. General anaesthesia and spinal anaesthesia have both shown to be suitable 

techniques for patients undergoing lumbar spine surgery. 

Compare the postoperative analgesic effects of SA with intrathecal Morphine as 

additive versus GA with erector spinae plane block for lumbar spine surgery (This is 

achieved by estimating the postoperative pain scores and analgesic requirement). To 

determine whether SA with morphine as additive or GA with ESPB provides better 

postoperative analgesia following lumbar spine surgery 

METHODOLOGY 

Prospective randomised study was conducted in patients undergoing lumbar 

laminectomy and discectomy. Sixty patients were divided into two groups: Group SA 

received spinal 3 ml of 0.5% hyperbaric bupivacaine with 200 mcg Morphine and 

Group GA received GA with endotracheal intubation and ESPB with 20 ml of 0.25% 



8 
 

Bupivacaine on each side. Intraoperative and postoperative haemodynamic stability, 

blood loss was noted. Postoperative pain was assessed using NRS score up to 48hours 

and for NRS≥ 3 intravenous Diclofenac 75mg was used as rescue analgesics. Time for 

first analgesia, surgeons’ satisfaction and patient satisfaction score were noted.  

 

 RESULTS  

There was no difference between groups for demographic parameters. Time for first 

rescue analgesics required was 17.48 + 5.45 hours in SA group compared to 6.11+4.2 

hours in GA group which was statically significant. Postoperative NRS score were 

significantly lower in SA group compared to GA group up to first 8 hours 

postoperatively. Number of Diclofenac doses required were 1.9+ 0.54 in SA, 2.8+0.57 

in GA group in 48 postoperative hours. Incidence of intraoperative hypotension and 

Ephedrine used (5.3+5.77mg Vs. 2.2+4mg) were more in SA group than GA group. 

Postoperative blood pressures were higher in GA compared to SA group. Blood Loss 

was significantly less in SA group than in GA group (90.3+44 ml Vs. 37.3+52 ml 

respectively).  Patients’ satisfaction grading was better in SA group than GA group. 

Surgeons were equally satisfied with either type of anaesthesia. Duration of anaesthesia 

was significantly less in SA compared to GA (73.83±13.93 minutes vs 126.0±8.6 

minutes). Duration of surgery was also less in SA compared to GA (59.83±14.65 

minutes vs 71.50±21.93minutes). There were no significant difference in the side 

effects between the groups.  
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CONCLUSION 

SA with ITM provides longer analgesia with reduced need for rescue analgesics than 

GA with ESPB in patients undergoing lumbar laminectomy surgeries.  Even patient’s 

satisfaction scores, blood loss, duration of anaesthesia are better in SA than with GA.    

 KEY WORDS  

Morphine, Erector Spinae Plane Block, Laminectomy, Postoperative Pain 

Management. 
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INTRODUCTION  

Laminectomy is a type of surgery in which surgeons remove a part or all of the vertebral 

bone (lamina). It is done to relieve pressure on the spinal nerves, and discectomy is 

done to remove the damaged portion of the herniated disk in the spine. Lumbar 

laminectomy and discectomy are one of the commonly performed surgeries, which are 

associated with significant postoperative pain and patient discomfort. This surgery 

involves extensive dissection of subcutaneous tissue, bones, ligaments and thus result 

in considerable degree of postoperative pain which usually lasts for 4- 5 days .1,2  

Lumbar spinal surgery can be successfully performed using various anaesthetic 

techniques. General anaesthesia (GA) and spinal anaesthesia (SA) have both shown to 

be suitable techniques for patients undergoing lumbar spine surgery. Each has possible 

advantages and complications in the perioperative period.  

GA is by far the most frequently used anaesthetic technique for common spine surgical 

procedures such as microdiscectomy or lumbar laminectomy. This may be due to 

greater acceptance by patients, the ability to easily extend the duration of an operation 

using GA, and/or anaesthesiologist preference for GA because of a more secure airway 

establishment prior to patient placement in the prone position.2 

There are many studies demonstrating that successful use of SA for lumbar spine 

surgeries. In fact, studies SA for lumbar spine surgeries is shown to provide good 

immediate postoperative analgesia, patient comfort, haemodynamic stability and 

reduced blood loss. Spinal anaesthesia reduces blood loss and improves operating 

conditions by decreasing peripheral venous pressure which reduces venous blood loss 

in the operative field.2 In addition, since these operations are usually performed in the 

prone position, the awake patient can self-position to avoid nerve injury to the brachial 
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plexus and pressure necrosis to the face that may occur in the mispositioned patient 

under GA.2 Patients undergoing lumbar spine surgery under SA required less analgesia 

in post-anaesthesia care units and had less nausea and vomiting (PONV) in the first 

postoperative day.3 Most of these studies have not used any additives,  which still 

provided analgesia for few hours after the surgery.  

Studies indicate that GA with intrathecal opioids provide postoperative analgesia for 

longer duration, decreased pain scores and consumption of opioids, when used for spine 

surgeries.3,4 Previous studies have shown that ITM morphine provides good analgesia 

lasting up to 18- 24 hours postoperatively.5 But we could find any literature of use of 

ITM along with SA for lumbar spine surgery.   

Erector spinae block (ESPB) is recently described regional anaesthesia technique is 

known to provide good postoperative analgesia for many lumbar spine surgeries. 

Injecting the local anaesthetic (LA) to erector spine plane blocks the dorsal and ventral 

rami of the thoracic and abdominal spinal nerves in that fascial plane.6 LA injected in 

this plane spreads cranially, caudally also diffusing anteriorly and laterally. Studies 

indicate that ESPB along with GA provides good postoperative analgesia for lumbar 

spine surgeries for up to 6-8 hours and decrease the postoperative analgesic 

requirement.7 

Postoperative pain management is an important component of any surgical procedure. 

Inadequate pain control is known to prolong hospital stay, increase patient 

dissatisfaction and also increase the risk of chronic pain. In the case of spine surgeries, 

pain management is extremely critical as severe postoperative pain can significantly 

limit patient mobility and delay rehabilitation.7,8 
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Whereas GA alone doesn’t provide post operative analgesia for a longer duration. GA 

along with ESPB can provide good analgesia up to 6-12 hrs.8 Even though SA with 

intrathecal morphine as additive good postoperative analgesia, there are not many 

studies describing the same in lumbar spine surgeries. We could not find any study 

comparing GA with ESPB with SA along with ITM as additive for post operative 

analgesia and other anaesthetic considerations.  

Hence, aim of this study is to compare GA with ESPB to SA with ITM as additive for 

patient undergoing elective lumbar laminectomy and discectomy surgeries, with respect 

to analgesia, hemodynamic stability, blood loss, duration of anaesthesia technique, 

patients, surgeons’ satisfaction and their side effects. 
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AIMS AND OBJECTIVES 

 

Primary Outcome Measure: 

1. To compare the postoperative analgesic effects of SA with ITM as additive 

versus GA with ESPB for lumbar spine surgery. (This is achieved    by estimating the 

postoperative pain scores and analgesic requirement). 

 

Secondary Outcome Measure: 

1. Hemodynamic stability. 

2. Operation theatre time. 

3. Patients and surgeon’s satisfaction with anaesthesia technique. 

4. Postoperative nausea and vomiting. 
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REVIEW OF LITERATURE 

Part A  

Lumbar disc hernia, one of the most common causes of lumbar pain, causes significant 

motor loss and results in severe sciatalgia that lasts for more than 3–4 weeks, surgical 

intervention is recommended. Surgical procedures on the lumbar spine include 

discectomy, foraminotomy, synovial cyst removal, decompression, and several types 

of fusions. Laminectomy is a type of surgery in which surgeons remove a part or all of 

the vertebral bone (lamina). It is done to relieve pressure on the spinal nerves, and 

discectomy is done to remove the damaged portion of the herniated disc in the spine. 

This surgery involves extensive dissection of subcutaneous tissue, bones, ligaments and 

thus result in considerable degree of postoperative pain lasts for 4- 5 days.1,2 Lumbar 

fusion is reputed to cause significant postoperative pain, which impacts how quickly 

patients recover after the surgery. Morphine and its derivative are often used to prevent 

and treat pain, although these products have side effects that can negatively impact 

recovery after surgery.10,11,12  

 

Lumbar spine surgeries have been rated as one of the top six surgeries that result in the 

highest level of postoperative pain .10. Pain results from the activation of several 

processes that include nociceptive, neuropathic and inflammatory mechanisms .10Thus, 

postoperative pain management is considered essential for these patients due to its 

strong influence on a better surgical outcome, as it allows early mobilization and 

hospital discharge, which in turn decreases the development of thromboembolic and 

pulmonary complications, as well as reduces postoperative mortality and 

morbidity.11,12,13 
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Lumbar spine surgeries can be done with GA and RA. RA is well established in other 

fields of surgeries, but GA is still the most commonly used anesthesia technique for 

lumbar spine surgery. Most of the spine surgeons and anesthetists often prefer GA.  

Spinal anesthesia for lumbar surgery is becoming increasingly popular, as it can be 

performed with a variety of techniques and medication, and often yields better patient 

outcomes than general anesthesia.14,15  

Postoperative pain management in spinal fusion surgery is challenging and usually 

includes administration of extensive amounts of opioids. Opioid-based analgesia plays 

a significant role in the control of postsurgical pain after lumbar surgery; however, use 

of opioid may lead to significant side effects (e.g., nausea and vomiting) and adverse 

events (e.g., respiratory depression) and other well-known side effects include sedation, 

nausea, vomiting, and constipation. These side-effects can lead to a longer hospital stay, 

higher hospital costs in the postsurgical setting and a worse patient experience. Even 

with opioids, pain is not always sufficiently managed. Inadequate pain control increases 

cardiac and respiratory complications, delays mobilization, increases the length of 

hospital stay and may increase the risk of developing a chronic pain syndrome.16,17  

Multimodal protocol in managing postoperative pain after spinal surgery are utility of 

non-opioid medications as key component for enhanced recovery pathways.3 Many 

other routes of analgesia include epidural, intrathecal, intravenous and oral route.  

 

Intrathecal opioids (ITOs) are a novel way of postoperative analgesia as they produce 

“segmental analgesia” resulting in localized nociception without sensory, motor, 

autonomic, or systemic side effects. They not only allow postoperative neurological 
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assessment in immediate postoperative period but also avoid risk of orthostatic 

hypotension or motor incoordination that local anesthetics cause .4 

 

Figure1:  showing spread of intrathecal opioids 

 

 Due to its long duration of action, morphine is considered a better option for intrathecal 

administration. 
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Figure 2 showing: Duration of action after intrathecal injection of opioids 

 

MORPHINE 

Morphine is a strong opiate that is found naturally in opium, a dark brown resin in 

poppies (Papaver somniferum). It acts directly on the central nervous system (CNS) to 

induce analgesia and alter perception and emotional response to pain. Morphine is used 

primarily to treat both acute and chronic severe pain. Its duration of analgesia is about 

three to seven hours. Various routes of administration of morphine are oral, sublingual, 

transdermal, subcutaneous, intramuscular, intravenous, epidural and intrathecal.5 

https://en.wikipedia.org/wiki/Central_nervous_system
https://en.wikipedia.org/wiki/Analgesia
https://en.wikipedia.org/wiki/Pain
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Figure 3 showing: Structure of Morphine  

Intrathecal morphine (ITM) was first used to treat severe intractable pain in humans in 

1979.11 ITM has definite advantages for perioperative pain control, including improved 

quality of analgesia and decreased systemic opioid use .12 ITM has been widely used 

for the control of postoperative pain due to caesarean section, cholecystectomy, and 

transurethral resection of the prostate.17 A previous study showed that the 

administration of 9 mcg/kg of ITM postoperatively effectively relieves postoperative 

pain in adolescents with idiopathic scoliosis, and prevents the need for routine ICU 

entry for further treatment.  Since then, IT morphine has been used for pain management 

in several surgical specialties. Many studies have reported improved pain control with 

IT morphine up to 24 hours after major surgery.5  

 

Figure 4 showing: Plasma concentration of morphine over time 
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However, analgesic consumption was shown to vary with the type of surgical 

procedure. Morphine exhibits a characteristic gradual spread into the cerebrospinal 

fluid (CSF) due to its hydrophilic nature.4 By binding to spinal opioid receptors, ITM 

confers analgesia more rapidly in comparison to alternate modes of administration 

(intravenous, subcutaneous, oral). The analgesic effect reportedly lasts for 18–24 

hours.4 The potential to produce adequate analgesia at low dosages makes ITM an 

attractive supplement to postoperative pain control regimens. ITM in combination with 

a local anaesthetic is an emerging technique that, when implemented within an ERAS 

pathway, has the potential to significantly minimize opioid requirements. 4 

ERECTOR SPINAE20,21,22,23,24,25,26,27 

The erector spinae muscle is formed by spinalis, longissimus thoracis, and iliocostalis 

which run vertically in the back from the base of skull to sacrum. The Erector Spinae 

Plane (ESP) block is a newer regional anaesthetic technique used in various surgeries 

to manage intra-operative and postoperative pain. ESP is a paraspinal fascial plane 

between transverse process of spine and erector spinae muscle. ESP is the interfacial 

plane. Erector spinae plane block (ESPB) introduced in 2016 is a relatively novel 

regional anaesthesia technique in which local anaesthetic is injected into the fascial 

plane between the transverse process of the vertebra and the erector spinae muscles. It 

has gained popularity in perioperative analgesia for various surgical procedures, 

including breast, thoracic, abdominal, and lumbar spine surgeries.  
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Figure 5 showing: Anatomy of showing Erector Spinae Muscle 

Costotransverse foramen is bounded above by transverse process, below by underlying 

rib, laterally by costotransverse ligament, medially by lamina and facet joint. Dorsal 

ramus of the spinal nerve and blood vessels passes through this foramen to reach erector 

spinae muscle. Diffusion of LA from the paravertebral space through these foramina 

provides both visceral and somatic analgesia 

 

Figure 6 showing: Cross sectional view of Erector Spinae Muscles with Spinal Nerves 
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Using ultrasound, local anaesthetic is injected below the erector spinae muscle group 

(m. spinalis, m. longissimus thoracis and m. iliocostalis). This causes a sensory 

blockade over the antero- and dorsolateral thorax by blocking ventral and dorsal rami 

of the spinal nerves. Recent case reports suggest a positive effect of an ESP block on 

pain for multiple indications including vertebral metastases, lumbar transverse process 

fractures or following lumbar spine fusion and scoliosis surgery. An ESP block has a 

very low risk of complications, as sonoanatomy is easily recognizable and there are no 

structures in close proximity at risk of needle injury. The transverse process acts as an 

anatomical barrier and avoids needle insertion into the pleura or vessels, thus preventing 

a pneumothorax or hematoma. Moreover, the needle is relatively far from the vertebral 

canal, which means the risk of spinal cord injury is very low. In a pooled review, which 

yielded 242 reported cases between 2016 and 2018, only one adverse event (a 

pneumothorax) was reported. An ESP block preserves bladder function and motor 

neuron function enabling early mobilization. Since motor function is unaltered, 

immediate postoperative neurological evaluation of spinal cord function is possible.  
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Figure 7 showing Ultrasound Preparation of the block 

BUPIVACAINE28 

Bupivacaine is a long-acting local anaesthetic belonging to the anilide subgroup of the 

amide local anesthetics. It is a synthetic drug first prepared by A. F. Ekenstam in 1957 

and used clinically by L. J. Telivuo in 1963. It is an anilide compound similar in 

chemical structure to mepivacaine. Aromatic benzene connected to amide group by 

amide linkage. Highly lipid soluble. They act by blocking voltage gated sodium 

channel, reducing the excitability of neuronal, cardiac or central nervous system tissue. 

 

Figure 8 showing:  The structure of Bupivacaine 



28 
 

The chemical name is 1-n-butyl-DL-piperidine-2 carboxylic acid - 2, 6-dimethylanilide 

hydrochloride. 

Hyperbaric bupivacaine is a clear, colourless, aqueous, sterile solution of pH 4.0 - 6.0, 

containing bupivacaine hydrochloride 5mg/ml and dextrose monohydrate 80mg/ml in 

4ml, single use ampoules. The specific gravity of solution is 1.026 g/ml at 20 0 c.  

Anaesthetic properties Potency 

 Bupivacaine is approximately three to four times more potent than lidocaine or 

mepivacaine and eight times more than procaine. The duration of action is two to three 

times longer than that with mepivacaine or lidocaine. 

Clinical Pharmacology  

Bupivacaine blocks the generation and conduction of nerve impulses by:  

 Increasing the threshold for excitation.  Slowing the propagation of nerve impulse.  

 Reducing the rate of rise of action potential by blocking the Na+ channel along the 

inside of axonal membrane and also by membrane expansion.  

Bupivacaine has much more pronounced and intense effect upon sensory nerves than 

the motor nerves, therefore intense analgesia may be obtained with less motor blockade. 

This is a special advantage in labour analgesia, postoperative and posttraumatic pain. 
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           PART B 

1. Priyanka Dhir et al., did A Comparative Study of Two Different Doses of 

intrathecal morphine (ITM) 0.2 mg and 0.3 mg for Lumbar Spine 

Decompression and Instrumentation Surgery.29They conducted a randomized, 

prospective, double-blinded study for patients of either sex aged 18 years or 

older undergoing lumbar spine surgery to receive ITM either 0.2 mg (Group A,  

n = 20) or 0.3 mg (Group B, n = 20) in 2 ml saline before general anesthesia. A 

morphine intravenous patient-controlled analgesia (PCA) device was used for 

rescue analgesia in the postoperative period. Assessment parameters included 

hemodynamics, sedation score, pain using numeric rating scale (NRS), total 

consumption of PCA morphine recorded for 24 h, and patient’s satisfaction 

score. The data were analyzed using Chi-square test for categorical variables 

and Student’s t-test for quantitative variables. Results: NRS score was 

significantly low in Group B at 4, 8, 12, and 24 h as compared to Group A (P < 

0.05). Group B also had decreased requirement for rescue analgesia (P = 0.001) 

with higher patient satisfaction. There was no significant difference between the 

two groups in other studied parameters. Conclusions: 0.3 mg ITM provided 

superior analgesia postoperatively in terms of NRS score and higher patient 

satisfaction compared to 0.2 mg with no significant difference in the incidence 

of side effects.  

 

2. W. Scott Jellish et al., conducted a study to determine whether Spinal or 

General Anesthesia is superior for lumbar Disk and Laminectomy.30 122 

patients were randomly assigned to receive either a standard general anesthetic 

(GA) or spinal anesthesia (SA) supplemented with intravenous (IV) propofol 
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sedation. Data from the intraoperative period through hospital discharge were 

collected and compared. Demographically, both groups were similar. Total 

anesthesia (131.0 + 4.3 vs 106.6 +3.2 min) and surgical times (81.5 + 3.6 vs 

67.1 +2.8 min) were longer in the GA group. Intraoperative hemodynamics 

were similar between groups except that the incidence of increased blood 

pressure was more frequent with GA (26.2% vs 3.3%). Blood loss was less 

during SA (133 +18 mL vs 221 + 32 mL). Postanesthesia care unit (PACU) 

heart rates and mean arterial pressures were higher in the GA group. Peak pain 

scores in the PACU were higher after GA compared with SA (58 +4 vs 22+3) 

as were the number of patients who required analgesics. Severe nausea was 

more common in the GA group both in the PACU and during the 24 h after 

surgery. Analgesic requirements after discharge from the PACU, urinary 

retention, and days in the hospital did not differ between groups. This study 

suggests that SA may be superior to GA both intraoperatively and 

postoperatively for lumbar spine procedures lasting less than 2 h. 

 

3. R Trivedi et al., conducted a retrospective cohort study to evaluate the efficacy 

of intrathecal morphine (ITM) in combination with bupivacaine as pre-emptive 

analgesia in patients undergoing posterior lumbar fusion surgery.31 Two groups 

were identified retrospectively, first (ITM) group included patients who had 

general anaesthesia (GA) with low-dose spinal anaesthesia prior to induction 

using 1–4 ml of 0.25% bupivacaine and 0.2 mg ITM. 1 ml of 0.25% bupivacaine 

was administered per hour of predicted surgery time, up to a maximum of 4 ml. 

The control group had GA without any spinal anaesthesia. Patients were 

administered opioid analgesia in the form of IV morphine or diamorphine. The 
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primary outcome was the consumption of opioids administered intraoperatively 

and in recovery, and over the first 48 h following discharge from the post-

anaesthesia care unit (PACU). Total opioid dose was measured, and a morphine 

equivalent dose was calculated. Secondary outcomes included visual analogue 

scale (VAS) pain scores in recovery and at day two postoperatively, and the 

length of stay in hospital. Results: For the ITM group, the median total amount 

of IV morphine equivalent administered intraoperatively and in recovery, was 

0 mg versus 17 mg. The median total amount morphine equivalent, administered 

over the first 48 h following discharge from PACU was 20 mg versus 80 mg. 

The median length of stay was over 1 day less and the median VAS for pain in 

recovery was 6 points lower. No evidence was found for a difference in the 

worst VAS for pain at day two postoperatively. They concluded that ITM in 

combination with bupivacaine results in a significantly decreased use of 

perioperative opioids reduced length of hospital stay and decreased pain 

intensity.  

 

4. Gaetano De Biase et al conducted a retrospective, case-control study was to 

compare the perioperative outcomes of patients who underwent minimally 

invasive surgery (MIS)–transforaminal lumbar interbody fusion (TLIF) after 

administration of SA with those who underwent MIS-TLIF under GA.32 Fourty 

consecutive patients who underwent MIS-TLIF by a single surgeon were 

analyzed; 20 patients received SA and 20 patients received GA. They founded 

that the two groups were homogeneous for clinical characteristics. A decrease 

in total operating room (OR) time was found for patients who underwent MIS-

TLIF after administration of SA, with a mean OR time of 156.5 ± 18.9 minutes 
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versus 213.6 ± 47.4 minutes for patients who underwent MIS-TLIF under GA 

(p < 0.0001), a reduction of 27%. A decrease in total procedure time was also 

observed for SA versus GA (122 ± 16.7 minutes vs 175.2 ± 10 minutes; p < 

0.0001). No significant differences were found in intraoperative and 

postoperative adverse events. The mean maximum NRS pain score during the 

first 3 hours in the PACU reported a lower pain score in SA compared with 

those who received GA (4.8 ± 3.5 vs 7.3 ± 2.7; p = 0.018). No significant 

difference was observed in morphine equivalents received by the two groups. A 

difference was also observed in the mean overall NRS pain score, with 2.4 ± 2.1 

for the SA group versus 4.9 ± 2.3 for the GA group (p = 0.001). Patients who 

received SA had a shorter time to first ambulation compared with those who 

received GA (385.8 ± 353.8 minutes vs 855.9 ± 337.4 minutes; p < 0.0001). 

They concluded that SA offers unique advantages in comparison with GA for 

performing MIS-TLIF, including reduced OR time and postoperative pain, and 

faster postoperative mobilization. 

 

5. Alessandro De Cassai  et al conducted A Meta-Analysis of Randomized 

Controlled Trials comparing the early analgesic efficacy and recovery after 

Spinal anaesthesia (SA) and General Anaesthesia (GA) in adult patients 

undergoing vertebral lumbar surgery.26A systematic investigation with the 

following criteria was performed: adult patients undergoing vertebral lumbar 

surgery (P); single-shot SA (I); GA care with or without wound infiltration (C); 

analgesic efficacy measured as postoperative pain, intraoperative hypotension, 

bradycardia, length of surgery, blood loss, postoperative side effects (such as 

postoperative nausea/vomiting and urinary retention), overall patient and 
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surgeon satisfaction, and length of hospital stay (O); and randomized controlled 

trials (S). The search was performed in PubMed, the Cochrane Central Register 

of Controlled Trials, and Google Scholar up to 1 November 2020. Eleven 

studies were found upon this search. SA in vertebral lumbar surgery decreases 

postoperative pain and the analgesic requirement in the post anaesthesia care 

unit. It is associated with a reduced incidence of postoperative nausea and 

vomiting and a higher patient satisfaction. It has no effect on urinary retention, 

intraoperative bradycardia, or hypotension. They concluded that SA should be 

considered as a viable and efficient anaesthetic technique in vertebral lumbar 

surgery.  

 

6. Yujie Wang  et al conducted a double-blind, randomized, controlled trial to 

evaluate the efficacy and safety of pre-emptive analgesia with intrathecal 

morphine (ITM) in patients undergoing multilevel posterior lumbar spinal 

fusion surgery.4 Ninety-two patients aged between 18 and 80 years were 

scheduled to undergo elective lumbar laminectomy (L3−S1) and dual-level 

fusions were randomly allocated to either the ITM group that received 0.2 mg 

of ITM or the control (CON) group that received 2 ml of 0.9% saline as a skin 

infiltration 30 minutes prior to anaesthesia induction. The ITM group had a 

significantly lower visual analogue scale score than the CON group during the 

first 3 days postoperatively (at rest, P=0.000, during movement, P=0.001). The 

ITM group used significantly less sufentanil than the CON group in the first 3 

days postoperatively (p=.0001) in patient-controlled intravenous analgesia, as 

well as in supplemental analgesic demands. The ITM group reported a greater 

degree of satisfaction with the whole hospitalization experience than the CON 
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group (2.4§0.6 vs. 1.9§0.6, p=.000). The two groups did not significantly differ 

regarding adverse effects, length of hospital stay, and time taken to regain the 

ability to walk without support. They concluded that preemptive analgesia with 

Intrathecal morphine results in significantly improved early postoperative pain 

control and decreased postoperative patient-controlled intravenous analgesia 

consumption, with no increase in adverse effects.  

 

7. Anaïs De Bie et al observed a retrospective case control cohort study involving 

two consecutive series of patients undergoing posterior lumbar fusion.33The 

first cohort (control group, n = 30) received the standard analgesia protocol 

while the second cohort (ITM Group, n = 30) had the standard protocol 

supplemented with ITM (100 mcg of morphine hydrochloride). They observed 

that Consumption of morphine at 24 hours and 48 hours postoperatively was 

lower in the ITM group than the control group (p < 0.001 and p = 0.004). The 

pattern was similar for pain on VAS at H6, H24 and H36 (p = 0.001; p = 0.003 

and p = 0.01). The patients in the ITM group were able to get out of bed faster 

than the controls (1.13 days vs 1.83 days, p = 0.002) and the discharge was 

earlier in the ITM group (5.1 days vs. 6.2 days, p = 0.002). There was no 

difference in morphine-specific complications between the two groups. They 

concluded that Adding Intrathecal Morphine to the analgesia protocol for 

lumbar fusion provides better management of postoperative pain, without 

increasing early complications, and it accelerates the recovery process after 

surgery.  
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8. Seok Kyeong Oh et al conducted A systematic review and meta-analysis of 

Analgesic efficacy of erector spinae plane block in lumbar spine surgery.34 

searched the databases including PubMed, Cochrane Library, EMBASE, Web 

of Science etc. for published eligible controlled trials comparing ESPB with 

control (no block/sham block) in lumbar spine surgery. Twelve studies 

comprising 665 participants were included. Thye observed that Compared to the 

control, ESPB reduced the opioid (morphine milligram equivalents) 

consumption significantly 24 h after surgery [mean difference (MD) = − 14.55; 

95% confidence interval (CI), − 21.03 to − 8.07; P < 0.0001] and lowered the 

pain scores at various time points (at rest or during movement) for 48 h after 

surgery. ESPB increased the patient satisfaction score (0− 10) (MD = 2.38; 95% 

CI, 2.10 to 2.66; P < 0.0001), decreased the postoperative nausea and vomiting 

[risk ratio (RR) = 0.36; 95% CI, 0.20 to 0.67; P = 0.001], and minimized the  

length of hospital stay (MD = − 1.24 days; 95% CI, − 2.31 to − 0.18; P = 0.02). 

Furthermore, subgroup analysis revealed additional reduction in opioid 

consumption by the block approach at the vertebral level of incision/operation 

than that at the fixed thoracic/lumbar level. They concluded that ESPB provided 

effective postoperative analgesia resulting in better patient satisfaction and 

recovery with decreased postoperative nausea and vomiting in patients 

undergoing lumbar surgery compared to the control.  

 

9. Jason R. Audli et al Safety and Efficacy of the Use of Intrathecal Morphine for 

Spinal Three Column Osteotomy.35 The records of 17 patients were queried, 

and patient and surgical data were collected. The patients were divided into two 

groups: eight patients were administered intrathecal morphine and nine patients 
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received no morphine. They observed that the maximum and total 24-hour 

postoperative pain scores had a mean of 5.6 (standard deviation = 4.2; p = 

0.4266) and 69.3 (standard deviation = 57.8; p = 0.9189), respectively, for 

patients administered intrathecal morphine. The patients who did not receive 

intrathecal morphine had total pain scores of 3.9 (standard deviation = 4.5) and 

65.7 (standard deviation = 79.7), respectively. Though the results were not 

statistically significant, there was a potential trend toward decreased in pain 

mean scores in the first 10 hours for the intrathecal morphine group. There was 

no statistical difference in the rate of side effects between patients. They 

concluded that the use of intrathecal morphine appear to reduce postoperative 

pain in patients when compared to intravenous or oral narcotics clinically but 

not statistically significant. There was a potential trend in a reduction in 

postoperative pain during the first 10 hours postoperatively. Intrathecal 

morphine was safe to use in postoperative spinal deformity surgery as no 

statistical significance in side effects was noted 

 

10. John T Pierce et al did A retrospective analysis was performed by querying the 

electronic medical record database for surgeries performed by a single surgeon 

between 2007 and 2011 using procedural codes 63030 for diskectomy and 

63047 for laminectomy: 544 lumbar laminectomy and diskectomy surgeries 

were identified, with 183 undergoing general anaesthesia and 361 undergoing 

spinal anaesthesia (SA).36  Linear and multivariate regression analyses were 

performed to identify differences in blood loss, operative time, time from 

entering the operating room (OR) until incision, time from bandage placement 

to exiting the OR, total anaesthesia time, PACU time, and total hospital stay. 
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Secondary outcomes of interest included incidence of postoperative spinal 

hematoma and death, incidence of paraparesis, paraplegia, post-dural puncture 

headache (PDPH), and paraesthesia, among the SA patients. They observed that 

SA was associated with significantly lower operative time, blood loss, total 

anaesthesia time, time from entering the OR until incision, time from bandage 

placement until exiting the OR, and total duration of hospital stay, but a longer 

stay in the PACU. The SA group experienced one spinal hematoma, which was 

evacuated without any long-term neurological deficits, and neither group 

experienced a death. The SA group had no episodes of paraparesis or paraplegia, 

postdural puncture headaches, or episodes of persistent postoperative 

paraesthesia or weakness. They concluded that SA is effective for use in patients 

undergoing elective lumbar laminectomy and/ or diskectomy spinal surgery, 

and was shown to be the more expedient anaesthetic choice in the perioperative 

setting. 
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MATERIALS AND METHODS 

 

The study is prospective, randomised clinical study. Approval was obtained from 

institutional ethical committee of SDMCMS&H.    IEC: Ref: SDMIEC: 190:2019. The 

study was also registered under Clinical Trial Registry of India (CTRI) with the 

registration number-CTRI/2021/10/037190. 

Source Of Data: Data was collected from patients undergoing lumbar spine 

surgeries in SDCMS&H, Sattur, Dharwad. 

Inclusion Criteria: 

1. Age between 18-70 years. 

2. ASA Grade I, II, III patients. 

3. Patients scheduled for single- or two-level elective lumbar laminectomy/ 

discectomy surgery. 

 

Exclusion Criteria: 

1. Presence of contraindication to LA. 

2. Obese patients (BMI>30 kg/m2). 

3. Severe Psychiatric disorders. 

4. Surgical procedure lasted <30min or >300 min. 

5. Major cardiac disease and renal failure. 

6. Unwilling for surgery under either SA or GA were excluded 

Withdrawal criteria: 

1. If spinal anaesthesia does not reach T6 level sensory block.  
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2. Surgical duration beyond 120minutes for        SA group. 

3. Patient not comfortable in prone position. 

Rescue alternative:  

1. Sedation with propofol. 

2. General anaesthesia as necessary. 

Study area: In operation room and postoperative ward and SDCMS&H. 

Study period: April 2021-January 2023.  

Method Of Collection of Data: The ethical committee approval of our hospital and 

CTRI trial registry was done. Informed written consent was obtained from all the 

patients. All the patients were informed about potential benefits and complication of the 

study were thoroughly explained to the patients. All the patients underwent thorough 

preoperative evaluation, which included history, physical examination and relevant 

laboratory investigations. Patients having any of the above-mentioned exclusion criteria 

were excluded from the study.  

Study Design: Randomization was performed by means of computer-

generated random number tables. 

Patient willingness to undergo surgery under either GA or SA was confirmed. Patients 

satisfying the inclusion criteria were included in the study and were randomly 

allocated in to either of the groups by computer-generated randomization. 

 Group SA: Spinal anaesthesia with intrathecal morphine. 

 Group GA: General Anaesthesia with Erector spinae plane block. 

The randomisation and allocation to the group was done a day prior to the study. The 

patients were explained about the group to which they belong and the type of 
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anaesthesia they receive was explained to the patient day prior.  

All the patients received oral tablet of Pantoprazole 40 mg and alprazolam 0.5mg day 

prior to surgery. 

On the day of surgery, after shifting the patient to the operation theatre standard 

monitors like pulse oximeter, ECG and NIBP recording were attached to all patients 

and baseline parameters such as pulse rate, blood pressure and oxygen saturation were 

noted.  

Patients in group SA, received SA in sitting position by using 26-gauge Quincke 

needle and 3 ml of 0.5% heavy Bupivacaine (15 mg) and Morphine 200 microgram 

was given intrathecally. When a sensory blockade of T-6 was achieved (approximately 

10 min), the patient was rolled in to prone position. They were allowed to position 

their hands and face as per their comforts, ensuring no pressure injuries.  Oxygen was 

administrated by simple face mask with flow rate of 4 Litre per minute. Intraoperative 

hypotension defined as 20% drop in mean arterial blood pressure compared to 

baseline. Intraoperative hypotension was treated with intravenous boluses of 6mf 

ephedrine. At the completion of surgery, the patients were rolled from the prone 

position to a supine position on a bed and transferred to the PACU.  

Patients in group GA were given general anaesthesia with ESPB. General anaesthesia 

was induced with intravenous Fentanyl 2 mcg/kg, Propofol 2mg/kg and Vecuronium 

0.1mg/kg, and anaesthesia was maintained by Isoflurane and 50% nitrous and 50% 

oxygen. After GA, patient was positioned prone for the surgery. After prone 

positioning, before start of surgery ESPB was performed under USG guidance. A 

portable ultrasound scanner bi-directional mode with linear transducer probe of 5-

12MHz was used.  Under aseptic precaution, a high frequency linear ultrasound 

transducer was placed sagittally against the T12 vertebral level and tip of the 
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transverse process was identified. The erector spinae muscle was identified and needle 

was advanced through the interfacial plane between erector spinae and underlying 

transverse process and drug was deposited after confirming the correct placement of 

needle. ESPB achieved by injecting 20 ml of 0.25% of Bupivacaine on each side, total 

of 40ml local anaesthetic was deposited.  Intraoperatively if the patient had features 

suggestive of inadequate analgesia (as indicated by tachycardia, hypertension, 

increased SPI> 60), then rescue analgesia was given with intravenous fentanyl 

1mcg/kg. After completion of surgery, patient was positioned back to supine. 

Inhalational agents were discontinued and neuromuscular block was reversed with 

intravenous Glycopyrrolate 0.01mg/kg and Neostigmine 0.05mg/kg. After adequate 

reversal trachea was extubated and they were transported to the PACU. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Intravenous Ondansetron 4mg, Dexamethasone 4mg was given to all patients during 

surgery. All the patients were monitored intraoperatively for heart rate, blood pressure, 

blood loss in both the groups. Amount of blood loss calculated by number of mops 

used and amount of blood collected in the suction jar. 

Patients were monitored in the PACU for 2 hours after the surgery. Their heart rate, 

blood pressure and saturation were noted at 0,10,30,45,60,75,90, 120 minutes. 

Patients were assessed for pain scores by using Numerical Rating Scale (NRS) at 

above mentioned time intervals. Whenever the patients had NRS score more than 3, 

they received 75 mg Diclofenac intravenously.  Intravenous Diclofenac was repeated 

if patients NRS score was more than 3 after 8 hours. If the pain         doesn’t subside then 

intravenous injection paracetamol 1 gm was given. They were shifted to ward and 

followed up for every 6th hour up to 48 hours after surgery to assess their 

postoperative pain, analgesic requirement and their side effects. Total number of 
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doses of Diclofenac and Paracetamol used was noted. Time from connecting 

monitors to shifting the patient out of the operation room was considered anaesthesia 

time. Time from skin incision to wound closure was considered surgical time  

Post-operative complications of spinal and general anaesthesia like shivering, 

vomiting, postdural puncture headache, laryngospasm and bronchospasm were 

monitored and treated accordingly. Surgeons were asked to rate their satisfaction with 

the anaesthesia technique in the scale of 0-100. 

At the end of 2nd postoperative day, patients were asked to rate their anaesthesia 

experience in the scale of 0-100.  

                 

SAMPLING  

Sampling Population  

 Patients undergoing lumbar spine laminectomy ± Discectomy surgery in the 

operation theatres of SDMCMS&H. 

Sample Size Calculation: 

The study by Wang et al indicated mean ± SD of duration of analgesia following 

intrathecal morphine was 313±22.9 min for lumbar spine surgery. For 20% change 

in the duration analgesia with 80% power and an α error of 0.05, we calculated 27 

patients are needed in each group. Considering for possible drop out, we      intended 

to include 30 patients in each group.  

Sampling Procedure: 

Computer generated random table divided the patients into 2 groups. 

 

Data Collection 

 Data collection is done before inducing, thereafter every 10 min till two hours and 
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postoperatively for 0,10,30,45,60,75,90,120 min. Then every 6th hourly up to 48 hours 

after surgery. 

The data that was collected were as follows: 

1. Heart rate 

2. Blood pressure 

3. Pain score 

4. Time for first analgesia 

5. Total number of doses of Analgesia used 

6. Patient satisfaction score with overall surgical and anaesthesia experience: (0-

100 scale) 

7. Surgeons’ satisfaction score  

8. Blood loss 

9. Side effects 

Day of discharge 

 

Statistical Analysis: 

All the data was entered and analysed using IBM SPSS Version 20 for windows.  

 Qualitative data was represented in the form of frequency and percentage. 

 Quantitative data represented as mean and standard 

deviation.  

 Categorical data analysed using Pearson Chi square test and 

continuous data was analysed using independent sample t 

test. 
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 A p value <0.05 was considered statistically significant. 
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RESULTS 

In our study 79 patients were considered for inclusion, of which 19 patients were not 

eligible excluded in view of refusal to consent for the study (4), unwilling for either SA 

or GA (12), BMI>30kg/m2 (2), ischemic heart disease (1). Sixty patients were 

randomized into two groups. Thirty patients were allotted into each group. All sixty 

patients completed the study protocol and were followed up.  All 60 patients were 

included in the final analysis. (Figure: Consort flow Diagram) 

Figure 9 : Consort flow chart of patients 
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Age of the patients: The mean age of the patients was 42.6±11.4 years in SA group 

and 46.87±11.12 years in GA group. There was no statistically significant difference 

in age of the patients in between the groups (p value- 0.149). 

Table 1: Age of the patients 

 SA group 

(n=30) 

GA group 

(n=30) 

p value  

Age in years  

(Mean± SD) 

42.6±11.4 46.87±11.12 0.149 

 

Gender distribution: Male and female patients were equally distributed between 2 

groups.  

Table 2:  Gender distribution 

Gender SA group  

(n=30) 

GA group 

(n=30) 

Chi-square  p-value  

Male  15(50%) 16(53.3%) 0.067a 

 

0.796 

Female 15(50%) 14(46.7%) 

 

Demographic variables:  Other demographic variables like height, weight and BMI 

were also compared between the groups and no significance was found. 
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Table 3:  Comparison of demographic variables 

 SA group  

(n=30) 

GA group 

(n=30) 

p value  

Height in cm 

(Mean ±SD) 

165.97±6.82 166.56±7.31 0.744 

Weight in Kgs 

(Mean ±SD) 

63.33±7.07 64±6.37 0.469 

BMI IN Kg/m2 

(Mean±SD) 

22.76±2.56 23.16±2.15 0.512 

 

ASA Physical Status: ASA status and co morbidities were comparable among both 

the groups and no statistical significance found. Comorbidities like hypertension, 

diabetes, hypothyroidism, were equally distributed between the groups.   

Table 4: ASA Physical Status 

 

Level of surgery performed: Level of Laminectomy Discectomy performed were 

comparable in both the groups and it was not statistically significant. 

  

ASA 

physical 

status  

SA group  

(n=30) 

GA group 

(n=30) 

Chi-square  p-value  

Ⅰ 21(66.7%) 21(70.0%) 1.247a 

 

0.536 

 

Ⅱ 10(33.3%) 8(26.7%)   
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Table 5: Level of surgery performed 

Surgery 

                 SA group  

(n=30) 

         GA group 

(n=30) 

Chi-

square 

p-

value 

L4-5 10(33.3%) 9(30.0%) 3.595 

 

0.464 

 L5-S1 

4(13.3%) 

 

6(20.0%) 

L3-4-5 
              10(33.3%) 

          6(20.0%) 

 

L4-5-S1 6(20.0%)          9(30.0%) 

 

Intra- operative heart rate variations: Heart rate was comparable in both the groups 

during perioperative period, with no statistically significance found, except for one 

value at 10minutes after proning, when it was lower in GA group compared to SA group 

(p value of 0.039). One of the patients in SA Group had sinus bradycardia of heart rate 

38 bpm for which intravenous injection of 0.6 mg Atropine was given.  
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Table 6: Comparison of intraoperative hear rate 

Heart rate in bpm   

(Mean±SD) 

SA group  

(n=30) 

GA group 

(n=30) 

p Value  

Before induction 80.73±12.69 77.03±10.67 0.227 

After induction 77.76±11.86 73.17±10.66 0.122 

5 min 75.03±11.95 71.96±11.54 0.316 

prone  75.33±14.06 71.53±11.52 0.257 

10min 74.47±14.06 68.7±9.9 0.039* 

At incision 72.56±11.14 68.53±11.19 0.167 

20 min 72.13±11.01 67.43±9.701 0.085 

30 min 72.9±12.25 67.76±9.93 0.08 

40 min 71.67±11.13 68.06±9.59 0.185 

50 min 72.1±11.13 67.96±9.49 0.122 

60 min 72.46±10.7 70.06±10.39 0.391 

75 min 73.45±10.70 72.56±10.39 0.802 

90 min 72.16±14.45 69.71±13.01 0.702 

105 min 71.50±0.70 74.2±13.019 0.735 

 *Significant  
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                                       Figure  10 : Intraoperative heart rate      

                                                                                                                                                                                                     

Incidence of Hypotension and use of vasopressors:  Number of hypotension 

episodes, defined as 20% drop in mean fall in the mean blood pressure, was 

significantly more in SA group than GA group. Amount of ephedrine required was 

more in SA than GA. 

Table 7: Hypotension and Ephedrine used 

*Significant 
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 SA group  

(n=30) 

GA group 

(n=30) 

p value 

Incidence of Hypotension 17 (56.7%) 7 (23.3%) 0.008* 

Ephedrine used in mg  

(Mean ± SD) 

5.3±5.77 2.2±4.9 0.029* 
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Intraoperative systolic blood pressure variation: Intraoperative systolic blood 

pressure was significantly on lower side in GA group at 30min,40 min and 50min, but 

was lower in SA group at 105 min, but mean systolic blood pressure were comparable 

in both groups which was not statistically significant.   

                                

Table 8: Comparison of intraoperative systolic BP 

SBP in mmhg 

(Mean ± SD) 

      SA group  

(n=30) 

      GA group 

(n=30) 

p value 

Before induction 130.50±17.0 136.23±17.31 0.201 

After induction 115.60±13.24 111.66±18.15 0.342 

5 min 104.16±13.24 101.63±12.02 0.441 

prone  101.60±11.07 97.70±12.86 0.213 

10min 99.80±09 96.46±7.15 0.145 

At incision 99.80±11.00 97.96±9.50 0.493 

20 min 102.16±10.60 97.83±6.60 0.062 

30 min 103.96±8.16 99.83±3.23 0.013 

40 min 104.83±9.69 100.40±7.60 0.053 

50 min 106.90±7.20 103.13±6.14 0.033 

60 min 106.03±8.25 107.13±7.26 0.592 

75 min 108.69±7.83 112.22±11.94 0.232 

90 min 111.14±5.66 110.47±7.72 0.837 

105 min 99.33±5.03 116.85±10.96 0.018* 

     *Significant 



52 
 

                                      Figure 11: Intraoperative systolic blood pressure 

  

 

Comparison of intraoperative diastolic BP:  Intraoperative diastolic BP were 

comparable in both groups not statically significant.  
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Table 9: Comparison of intraoperative diastolic BP 

     DBP in mmhg 

      (Mean±SD) 

        SA group  

(n=30) 

  GA group 

(n=30) 

p value 

Before induction 82.23±10.89 83.76±7.99 0.537 

After induction 75.26±12.00 71.00±12.18 0.177 

5 min 60.80±12.82 63.56±9.39 0.344 

prone  62.16±12.56 62.53±9.15 0.898 

10min 61.00±13.86 62.23±8.37 0.678 

At incision 60.96±12.68 63.50±10.39 0.401 

20 min 63.56±10.81 64.33±8.32 0.759 

30 min 65.70±8.69 64.40±6.56 0.516 

40 min 65.83±6.65 64.30±8.61 0.444 

50 min 68.23±8.38 65.16±12.64 0.273 

60 min 68.28±8.23 69.76±7.52 0.477 

75 min 68.73±8.56 72.59±9.61 0.144 

90 min 72.57±8.85 71.00±5.99 0.607 

105 min 66.00±8.72 77.57±9.48 0.072 
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Figure 12: Intraoperative diastolic blood pressure 

 

 

Thus, the systolic and diastolic blood pressures were comparable between the groups 

for most of the time periods. But there was more usage of vasopressors in SA group 

based on the hypotension episodes (defined by mean arterial pressure). Hence, we 

conclude that the hemodynamics were maintained within the range in both the groups, 

by use of vasopressors.  

Duration of anaesthesia:  Duration of anaesthesia defined as time after connecting to 

monitors to the time patient is shifted from operating room. This included time for 

administration of anaesthesia, (like subarachnoid block performance in SA group and 

anaesthesia induction and extubation in GA along with time performing ESP block) 

along with surgical time. Anaesthesia time was significantly less in SA than GA. 

   

  

40
45
50
55
60
65
70
75
80
85
90

D
B

P(
m

m
h

g)

Time(min)

INTRAOPERATIVE DIASTOLIC BLOOD PRESSURE

SPINAL ANAESTHESIA GENERAL ANAESTHESIA



55 
 

Table no 10: Duration of anaesthesia 

Duration of 

anaesthesia in 

minutes       

(Mean ± SD)   

SA group  

(n=30) 

GA group 

(n=30) 

p value 

 73.83±13.93 126.0±8.6 0.001* 

                 *Significant 

Duration of Surgery: We considered duration of surgery from skin incision to 

closure of skin after surgery. We noted duration of surgery was less in SA group 

compared to GA which is stastically significant. 

Table no 11: Duration of Surgery 

Duration of 

Surgery in 

minutes                     

(Mean ±SD) 

SA group  

(n=30) 

GA group 

(n=30) 

p value 

 59.83±14.65 71.50±21.93 0.019* 

         *Significant 

Block success:   In SA group adequate level of sensory blockade was achieved in all 

patients, and none of patients needed rescue analgesics. In GA group, ESPB was 

effective in all patients, as indicated by absence of tachycardia, or increase in SPI after 

skin incision. Hence none of the patients in GA group needed additional fentanyl rescue 

intraoperatively (other than 2mcg/kg of fentanyl used at induction of GA).  

Post operative heart rate: Postoperative heart rate was stastically lower in SA group 

than GA group from 0hrs to 8hrs. After 8th hour it was not significant. 
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Table 12: Post operative heart rate 

Postoperative heart rate (bpm) 

(Mean±SD) 

SA group 

(n=30) 

GA group 

(n=30) 

p value 

Postoperative Heart rate after 

10min 

75.63±7.97 84.83±8.43 0.00* 

 30min 75.43±8.81 83.40±9.10 0.00* 

1hour 76.13±10.33 82.07±7.99 0.01* 

 2hour 76.17±8.53 82.80±8.98 0.00* 

 4hour 74.17±15.23 83.60±11.65 0.00* 

 8hour 78.57±8.91 89.93±10.86 0.00* 

12hour  81.17±8.06 85.17±10.74 0.10 

 24hour 84.30±11.06 91.80±10.08 0.00 

 36hour 81.27±9.30 86.63±10.15 0.03 

48hour 82.03±11.56 90.30±10.59 0.00 

      *Significant 

                                   Figure 13: Postoperative heart rate 
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Post operative systolic BP: Postoperative systolic BP was stastically significant from 

0hrs to 12hrs with group GA having higher SBP than group SA. After 12 th hour it 

becomes statistically insignificant. 

Table 13: Post operative systolic BP. 

                SBP in mmhg 

                  (Mean±SD) 

SA group  

(n=30) 

GA group 

(n=30) 
 p value  

Postoperative SBP after 10min 110.96±10.30 124.20±9.26 <0.001* 

30 min 113.6±10.49 125.00±8.38 <0.001* 

 1 hour  115.26±8.99 127.03±9.20 <0.001* 

2hour 116.46±8.22 127.00±8.82 <0.001* 

 4hour 119.1±10.25 129.96±9.79 <0.001* 

 8hour 123.23±7.94 134.86±10.28 <0.001* 

 12hour 123.96±6.07 132.33±8.14 <0.001* 

24hour 130.3±7.29 135.43±9.20 0.020 

 36hour 127.7±12.74 132.26±10.96 0.142 

 48hour 130.73±12.98 135.63±10.80 0.118 

             *Significant 
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                    Figure 14: Postoperative systolic blood pressure 

 

Post operative diastolic BP:  Postoperative Diastolic BP was significantly more in 

GA than SA group, from immediate postoperative time up to 8 hours. After 8 th hour it 

becomes statistically insignificant. 

                                 Table 14: Post operative diastolic BP 

           Diastolic BP in mmhg 

              (Mean ± SD) 

SA group  

(n=30) 

GA group 

(n=30) 
P value  

Postoperative DBP after 10min 72.2±9.77 80.03±7.24 0.001* 

30 min 73.13±8.68 79.93±7.65 0.002* 

 1 hour 73.76±9.08 80.96±7.49 0.001* 

2hour 75.2±9.53 82.6±5.67 0.001* 

 4hour 76.6±7.96 84.3±7.63 0.000* 

 8hour 77.86±7.73 87.13±8.13 0.000* 

 12hour 78.4±8.22 82.96±8.36 0.037* 

24hour 82±11.35 87.63±6.32 0.021 

 36hour 85.7±12.59 84.56±6.43 0.662 
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 48hour 80.76±9.23 87.06 ±7.01 0.004 

             *Significant    

               Figure 15: Postoperative diastolic blood pressure               

 

Time for first analgesic after surgery: Patient were followed up postoperatively, 

whenever the pain score was more than 3, they were given rescue analgesia. Time for 

first rescue analgesia postoperatively was 17.466+5.45 hours and 6.116+4.28 hours in 

group SA and GA respectively, which was statistically significant.  

Table 15: Time for first analgesic after surgery 

Time for first 

analgesic in hours 

(Mean±SD) 

SA group  

(n=30) 

GA group 

(n=30) 

P value  

 17.46±5.45 6.116±4.28 <0.0001* 

          *Significant 
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                          Figure 16: Time for first rescue analgesia 

 

 

Postoperative numerical rating scale score: Postoperative NRS score was 

statistically significant at 2nd, 4th and 8th hour, with group SA having lesser score than 

group GA. Rest all time frames in the postoperative period NRS score was not 

statistically significant.  

Table 16: Postoperative numerical rating scale score 

NRS score (0-10) 

(Mean ±SD) 

SA group 

(n=30) 

GA group 

(n=30) 

p value 

 NRS at 10 min 1.00±0.00 1.16±0.74 0.226 

30 min 1.16±0.37 1.36±0.66 0.159 

 1 hours 1.26±0.44 1.76±1.27 0.048 

2 hours 1.43±0.56 2.10±1.24 0.01* 

4hours 1.80±0.55 2.50±0.93 0.001* 
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 8hours 2.43±0.81 4.26±1.79 0.001* 

12 hours  2.76±0.93 2.83±1.36 0.826 

24 hours 4.76±1.38 4.43±1.61 0.393 

 36 hours 3.90±1.82 3.36±1.51 0.224 

 48 hours 3.36±1.44 4.12±1.40 0.042 

              *Significant 

                              Figure 17: Postoperative NRS score 

 

Number of diclofenac doses in 48 hours: Whenever the NRS score was > 3, they 

received intravenous injection of Diclofenac. Number of doses of diclofenac injection 

given in 48hours of postoperative period was 1.9±0.36 in SA group and 2.8±0.55 

group GA which was statistically very significant.   

 

Table 17: Number of diclofenac doses in 48hours 
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Number of 

diclofenac doses in 

48 hours 

SA group  

(n=30) 

GA group 

(n=30) 

Chi-

square 

P 

value 

1.00 6(20.0%) 1(3.3%) 29.802a 

 

0.001* 

 
2.00 21(70.0%) 5(16.7%) 

3.00 3(10.0%) 23(76.6%) 

4.00 0(0.0%) 1(3.3%) 

*Significant 

                           Figure 18: Number of diclofenac doses 

 

 

Number of doses of Paracetamol: When postoperative pain did not subside despite 

intravenous diclofenac, then the patients were given intravenous paracetamol of 

1gm.Number of doses of paracetamol needed were 0.066±0.25 in group SA and 

0.1±00.3 in group GA, which were comparable between the groups.  

Table 18: Number of doses of Paracetamol 
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Number of doses 

of Paracetamol in 

48 hours 

SA group  

(n=30) 

GA group 

(n=30) 

Chi -

square 

p value 

0.00 28 (93.3%) 27(90.0%) 0.218a 

 

0.647 

 1.00 2(6.7%) 3(10.0%) 

  

Blood loss during surgery: The average intraoperative blood loss in SA was 

90.33±4.05ml and group GA was 137.33±52.7 ml and difference was statistically 

significant.                                          

                                           Table 19: Blood loss during surgery 

Blood loss in ml 

(Mean±SD) 

SA group  

(n=30) 

GA group 

(n=30) 

p value  

 90.33±4.05 137.33±52.7 0.001* 

* Significant  

 Surgeons’ satisfaction grading: Surgeons were asked to grade the ease of doing 

surgery and quality of anaesthesia using a 0-100 scale. Surgeons’ satisfaction scores 

were 99.33± 3.65 and 98.66±4.34 in groups SA and GA respectively, which were 

comparable. 

Table 20:  Surgeon’s satisfaction grading 

   
SA group  

(n=30) 

GA group 

(n=30) 

p value 

Surgeons’ satisfaction grading in % 99.33±3.65 98.66±4.34 0.224 
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(Mean±SD) 

 

Patient satisfaction score:  Patients were asked to rate their anaesthesia experience 

including analgesia and side effects, using a 0-100 scale. Patient satisfaction score in 

group SA was 91.66±18.18 and group GA in 82.83±8.57, which was statistically 

significant. 

Table 21: Patient satisfaction grading 

   
SA group  

(n=30) 

GA group 

(n=30) 

p value 

Patients’ satisfaction grading in %  

(Mean ±SD) 

91.66±18.18 82.83±8.57 0.019* 

*Significant 

Day of discharge after surgery: Patients were discharged from the hospital after the 

spine surgery by surgeons’ using their discretion (considering the general condition of 

the patients). We noted the day of discharge of the patients from the hospital. Most of 

the spinal group patients were discharged much earlier (4th day) than GA group (5th 

day) which is statistically significant with p value of 0.005.  
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Table 22: Day of discharge after surgery 

Day of discharge SA group  

(n=30) 

GA group 

(n=30) 

Chi-square p value 

4.00 24(80.0%) 12(40.0%) 10.545 

  

  

0.005* 

  

  

5.00 5(16.7%) 17(56.7%) 

6.00 1(3.3%) 1(3.3%) 

         *Significant  

Side effects: Side effects like shivering, vomiting and PDPH were comparable between 

both the groups with no statistical significance. 

Table 23: Side effects 

Side effects 

SA group  

(n=30) 

GA group 

(n=30) 

Chi-square P value  

No side effects 21(70.0%) 24(80.0%) 7.200a 

 

0.066 

 
Shivering  3(10.0%) 6(20.0%) 

Vomiting  4(13.3%) 
   0(0.0%) 

PDPH 2(6.7%) 0(0.0%) 
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DISCUSSION 

Our study compared SA with ITM as additive to GA with ESPB for lumbar spine 

surgery. The primary aim was to compare the postoperative analgesic using 

postoperative pain scores and analgesic requirement. Time to first analgesia required 

was significantly longer in patients with SA group compared to GA (17.466+5.45 hours 

and 6.116+4.28 hours) respectively. Number of diclofenac doses required in post 

operative period was higher in GA with ESPB group compared to SA with ITM group 

(1.9±0.36 SA and 2.8±0.55 group GA), which was statistically very significant.  

A prospective randomised study done by Jellish et al.1 included 122 patients were 

randomly allocated into SA and GA group.30 In this study they have used 0.75% heavy 

bupivacaine total of 11mg and during the surgery, patient was sedated with intravenous 

propofol infusion. Peak VAS scores in GA were three times higher than SA (58±44 and 

22±4) and total analgesics given were more in GA than SA (80.3% and 26.2%) in 

PACU. But both the groups required equal amount of analgesia during 24hours 

monitoring postoperatively. Lessing et al.,2a retrospective study with patients above 70 

years and older included 56 patients SA and 239 GA. For lumbar decompressive 

surgery, they have used 50 mg of 2% lidocaine and for lumbar fusion surgeries,15 mg 

of 0.5% bupivacaine with 0.3 mg preservative free morphine. In this study 

postoperatively VAS score was 7.39±2.49 in GA and 6.25±2.5 in SA and total oral 

morphine(mg) requirement per day was 34.8mg and 37.5mg in SA and GA 

respectively. A prospective randomised study by Sadrolsadat et al., consisting of 100 

patients comparing SA versus GA. 37 For SA they have used 0.5% heavy bupivacaine 

4ml. In this study patients in SA group without additive required less analgesics than 

GA postoperatively (22% vs 62%) and analgesic requirement became same the next 
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day after operation and VAS was significantly higher in GA than SA (76.5±7.5 mm vs 

64.0 ±6.5mm). A prospective randomised study conducted by Vural et al., was 

performed on 66 patients comparing SA v/s GA.38In group SA they have used 

hyperbaric 0.5% bupivacaine 15mg and group GA plain GA with 0.5mg /kg fentanyl 

as rescue analgesic. They noted intraoperative fentanyl requirement was higher in GA 

than SA. Postoperatively they noted significantly higher VAS scores in GA than SA in 

first 3 hours. Kahveci et al., conducted randomised controlled trial, this study included 

total of 80 patients (SA=40, GA =40).39 In this study severity of pain was evaluated by 

100-point VAS, in our study pain was assessed by NRS scale. Analgesic requirement 

in PACU was 3 in SA Vs 12 in GA. Total meperidine consumption was lower in SA 

than GA (75mg vs 300 mg). A retrospective study done by Pierce JT., on efficiency of 

SA versus GA for lumbar spinal surgery.36 Total of 544 lumbar laminectomy and 

discectomy surgeries were identified, with 183 undergoing GA and 361 undergoing SA. 

They noted early PACU pain scores were 2.5 and 0.7 in GA and SA respectively and 

late PACU pain ratings was 3.2 in GA and 2.6 in SA, which concludes that pain scores 

and analgesic requirement is less in SA than GA. All these above studies concludes that 

SA is superior to GA as it provides better postoperative outcome by reducing the pain 

and need for repeated analgesics usage and their side effects. We also noted prolonged 

duration of analgesia, low pain scores and decreased requirement of rescue analgesics 

postoperatively in SA than GA.    

A review of modern literature by Rojas et al.,40 where 11 studies were identified and 

compared the cohorts of patients who underwent SA or GA. In this 7/9 studies reported 

lower incidence of postoperative analgesic requirement and decreased pain scores for 

SA group. So, this review of literature suggests that SA provide better alternative than 

GA for patient undergoing simple lumbar decompression surgeries and for patients who 
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are at risk for GA complications. A meta-analysis done by Cassai AD et al.,26 on GA 

compared to SA for patients undergoing lumbar vertebral surgery. It included 11 

quantitative studies. Patients receiving SA reported less pain when compared to the GA 

(SMD: −2.32, 95% CI : −3.91 to −0.73, p: 0.004, I2 : 98% ) .They did not find any 

differences among the groups after 24hours .SA in spine surgery reduces the post-

operative pain and the analgesic requirement in the post operative care unit. Author 

concludes that SA should be considered as a practicable and efficient anaesthetic 

technique in lumbar surgery. 

These studies show that SA is preferable to GA because it offers a better postoperative 

outcome by minimising discomfort, the need for frequent analgesic use, and the adverse 

effects associated with those medications. One reason for reducing pain ratings is the 

pre-emptive impact of SA, which blocks the afferent nociceptive sensitization pathway. 

The second mechanism most likely involves the SA group still having some sensory 

blockade. This is brought on by the fact that sensory recovery follows motor recovery.41 

Addition opioids to spinal anaesthesia can prolong the duration of analgesia. Intrathecal 

fentanyl is known to improve the quality of SA and prolong the postoperative analgesia.  

Hence many have studied SA with local anaesthetics and opioid as adjunct to SA  for 

spine surgery. A randomised clinical trial conducted by Attari et al., where 72 patients 

were enrolled in which 37 patients underwent GA and 35 patients SA.42 In their study, 

GA group, they used plain GA with intravenous injection of 10 mg morphine for 

analgesia. In SA group they used 3-3.2 ml heavy bupivacaine with 25 mcg fentanyl as 

additive and for intraoperative sedation propofol infusion 25-50mcg/kg/min. 

Postoperative analgesic dose and total meperidine use was significantly less in SA than 

GA (0 vs 6) and (0 vs 150mg) respectively in 24 hours after operation. A comparative 

study by Chowdhary, where 80 consecutive patients were randomised into two equal 
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groups where 40 patients received SA and GA each.43 In SA group they used 2 to 2.8ml 

of heavy bupivacaine with fentanyl 12.5 mcg as additive and in GA group plain GA 

was given. Postoperative pain scores were monitored at 1,6,12 and 24 hrs by VAS score. 

They noted that VAS score was always higher in GA compared to SA and significant 

difference was noted at 8hours (37.8±11.5 vs 45.2±6). 

A unique approach in management of postoperative analgesia is provided by intrathecal 

opioids (ITOs), which cause "segmental analgesia" and localised nociception without 

causing systemic, sensory, motor, or autonomic side effects. 2 Spinal anaesthesia with 

intrathecal opioids provides better postoperative analgesia compared to plain SA. 

Intrathecal Morphine is known to provide very good analgesia extending up to 24hours. 

Hence few studies have used intrathecal morphine as an additive for SA. Trivedi R et 

al.,31 compared Bupivacaine with ITM of 0.2mg of morphine prior to GA to only GA 

and noted greater percentage of patients in the ITM group had either no pain or mild 

pain compared to plain GA group (10% vs 69%). Another double-blind randomised 

study compared ITM of 0.1mg along with GA to placebo with GA and noted significant 

less postoperative PCA sufentanil consumption is ITM group compared to control 

group2.  They noted lower analgesics requirement lasted even on 2nd and 3rd 

postoperative day in ITM group. Dhir P et al.,compared two doses of ITM i.e. 0.2mg 

and 0.3mg morphine with NS in the intrathecal space followed by GA, and they noted 

0.3 mg ITM provided superior analgesia with significantly lower pain scores upto 24 

hours without increase in the side effects as compared to 0.2 mg morphine.29 A study 

Yorukoglu MD et al., randomised controlled trial where, Group 1 received 0.1mg of 

intrathecal morphine in 1ml preservative free saline, group 2 received 2mg morphine 

in 5ml preservative free saline administered by the surgeon using an epidural catheter 

after discectomy.19 In group 3-30ml of 0.25% bupivacaine and in group 4 -30ml of 
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saline was administered into paraspinal muscle and skin before wound closure. 

Postoperatively NRS score was monitored till 24 hours. They noted mean NPS score 

was significantly less upto 6h in group 1 and group 2 compared to group 3 and 4. Total 

analgesic requirement (meperidine and naproxen sodium) was similar in both group 1 

and group 2 during the early (first 24 hours) and late (1 week) postoperative period. 

They noted decrease in early postoperative pain scores (upto 8hours) in neuraxial 

(spinal and epidural) morphine administered groups compared to paraspinal muscle 

infiltration with bupivacaine or saline. 

 The intrathecal morphine has an onset of effect at 1 hours and a peak at 3 hours, 

whereas local anaesthesia deliverss pre-emptive analgesia. Due to its hydrophilic 

nature, morphine diffuses into the cerebrospinal fluid (CSF) in a characteristically slow 

manner. By binding to spinal opioid receptors, ITM gives analgesia more quickly than 

other methods of delivery (intravenous, subcutaneous, oral).4 According to reports, the 

analgesic impact last for 18 to 24 hours.5 ITM is a desirable addition to postoperative 

pain control regimes because to its capacity to deliver sufficient analgesia at low 

dosages. An emerging approach called ITM in conjunction with a local anaesthetic has 

shown promising results when used in an ERAS pathway.4 

ESPB is regional anaesthesia technique shown to provide good analgesia, when used 

along with GA for lumbar spine surgeries. A Oh SK et al.34 conducted a meta-analysis 

on the analgesic effectiveness of erector spinae plane block in lumbar spine surgery. 

There were 12 studies including 665 individuals. They noticed that ESPB significantly 

decreased the amount of opioids (morphine milligramme equivalents) consumed 

compared to the control 24 hours after surgery and decreased pain scores throughout 

the day for 48 hours after surgery (at rest or during movement; MD = 14.55; 95% 

confidence interval (CI), 21.03 to 8.07; P 0.0001). Additionally, subgroup analysis 
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showed that the block technique at the vertebral level of incision resulted in a greater 

reduction in opioid usage than that at the fixed lumbar level. However, considerable 

heterogeneity and low-grade quality of evidence reduced that quality of evidence in this 

study. Ahmet Murat et al., did randomised control study, performing USG guided ESP 

block with 20 ml of 0.25% bupivacaine in 30 patients for lumbar decompression surgery 

showed lower VAS score during all the time of measurement (p value< 0.01), and with 

the difference of 28%.44 Time of first analgesic requirement was longer in ESP block 

group (minutes) 325.17±22.8, than control group 174.17±22.8 respectively (p <0.01) 

compared to our study with 366.6 hours in GA with ESPB group. A case series by 

Swathi  in which they performed usg guided ESPB in 7 patients scheduled for lumbar 

laminectomy and discectomy before induction of anaesthesia.45 A volume of 20ml 

0.25% bupivacaine at T10 level was injected on either side. Postoperatively pain was 

assessed by NRS scale upto 7 hours. All 7 patients reported NRS between 3 and 4 till 

6th hour and none required rescue analgesia in this period. Thus, they concluded that 

average length of analgesia provided by block was 6 to 8 hours. We also noted time for 

first rescue analgesia in group GA with ESPB was 6.11hours.  

A study by Chen K et al.,21 on ultrasound-guided erector spinae plane block reduces 

perioperative opioid consumption in lumbar spinal fusion. The NRS scores 12 and 24 

hours postoperatively at the rest time in ESPB group were significantly lower than those 

in control group (P - 0.05). However, there were no significant differences at the other 

rest time points. The NRS scores 12, 24,36, and 48 hours postoperatively in ESPB group 

were significantly lower than those in control group. They conclude that ultrasound 

guided ESPB could provide sufficient analgesia for lumbar spinal fusion surgery.  

A meta-analysis by Kendall et al conducted a study to know the impact of ultrasound-

guided erector spinae plane block on postoperative pain for lumbar spine surgery.27 
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Included were 13 randomised controlled trials that evaluated 679 patients undergoing 

various surgical procedures. An considerable effect, weighted mean difference (P 

0.001) IV mg morphine equivalents, was seen when the combined effects of erector 

spinae plane block on postoperative opioid intake were examined. Erector spinae plane 

block significantly reduced post-operative pain at 6 hours compared to control, with a 

weighted mean difference of 1.31 (P = 0.02). The weighted mean difference at 12 hours 

was P = 0.10. There were no block-related problems reported. This study gives 

moderate quality evidence that erector spinae plane block is an effective strategy to 

improve postsurgical analgesia. Similar results were observed in our study were there 

was post operative analgesic requirement in both SA(1.9doses) and GA 

group(2.8doses), though SA group showed significantly better reduction.  

Ultrasound guided ESPB provide better postoperative analgesia for lumbar spine 

surgeries . This causes a sensory blockade over the antero- and dorsolateral thorax by 

blocking ventral and dorsal rami of the spinal nerves. 

There are very few studies comparing analgesic efficacy ESPB to intrathecal morphine. 

Hamed MA et al.,compared analgesic efficacy of ESPB after SA to ITM with SA for 

elective caesarean section. All patient received SA with bupivacaine and patients in 

ESPB received the block after surgery, while ITM group received 100mcg of morphine 

in the SA.46 The time to the first analgesic request was 4.93±0.82 hrs in the ITM group 

and 12±2.81 hrs in the ESPB group and postoperative tramadol consumption in the first 

24 hrs was significantly higher in the ITM group than in the ESPB group (101.71 ± 

25.67 mg vs 44 ± 16.71 mg, respectively) . So they conclude that ESPB provides longer 

analgesia compared to intrathecal morphine, which is contrary to our study.  



73 
 

Another prospective randomised study compared 150mcg of intrathecal morphine vs. 

ESPB (given along with GA) for patients undergoing PCNL surgeries.47 They observed 

total postoperative opioid consumption (fentanyl) was more in ESPB compared to 

intrathecal morphine groups (235mcg vs 105mcg). Hence they concluded ITM provides 

better analgesia compared to ESPB. In our study we also noticed better analgesic 

efficacy in SA with intrathecal morphine compared to GA with ESPB.  

 Hemodynamic stability. 

We noted incidence of hypotension was more in SA than GA (56.7% vs 23.3%) and 

amount of ephedrine used also more in SA than GA (5.3±5.77 vs 2.2 ±4.9). It is known 

fact that hypotension and vasopressor requirement is more in SA than GA, but 

haemodynamics are easily manageable and does not lead to any life threating situations. 

Postoperatively we noted increased mean arterial pressure upto 12 hours and heart rate 

upto 9 hours in GA group than SA group.  

This finding is in concurrence with a study by Jellish et al., who compared SA and GA 

for lumbar laminectomy surgery1, baseline heart rate and mean arterial blood pressure 

did not differ between the two groups.30  In this study intraoperative hypotension was 

more in SA than GA (54.1% vs 57.4%) and total ephedrine used was (36.1% vs 22.9%). 

A study conducted by Sadrosadat et al., compared SA and GA for lumbar disk surgery 

in 100 patients and they noted 48% patients in SA group experienced hypotension and 

12% in GA group and total dose of ephedrine used was more in SA.37  Post operative 

hypertension was observed in 38% of patients in GA group compared to 6% in SA 

group. A study by Mc Lain et al., noticed that heart rate(bpm) and mean arterial 

pressures(mmhg) remained higher in GA group compared to SA (74 vs 83) and (95 vs 

105), average heart rate was 10% and average mean arterial pressure was 7.5% higher 
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in GA patients than SA.41 A randomised clinical trial conducted by Attari., noted that 

mean arterial pressure and heart rate were significantly less in SA compared to GA 

(25.1 ±4.2 vs 21.0±6.7) and (13.2±3.9 vs 17.5±5.5) respectively.42 A comparative study 

by Chowdhary et al., noted hypotension and bradycardia more in SA compared to GA 

(25% vs 5% and 30% vs 5%) respectively. Postoperatively they noted increased blood 

pressure and heart rate in GA than SA (7.5% vs 25%) and (26.25% vs 44%).43 

Previous studies on SA have shown that intraoperative hypotension and bradycardia is 

more with SA due to sympathetic blockade as it reduces peripheral venous pressure. 

Also, SA attenuates the surgically induced stress levels is more than GA.41 

Postoperatively increased blood pressure and heart rate in the GA group compared to 

SA group seen in our study also is in concurrence other studies. Probable reason for 

high heart rate and blood pressure in postoperative period can be related higher pain 

and discomfort noted in the GA than SA.  

Blood loss 

In our study we noted that average intraoperative blood loss in SA was 90.33±4.05ml 

and group GA was 137.33±52.7 ml and difference was statistically significant.  

A study by Jellish et al., demonstrated greater blood loss in GA compared to SA 

(221±32ml vs 133±13ml).30 Lessing et al., noted patients receiving GA had increased 

amount of blood loss (269ml ±219 vs 187±190 ml) and increased requirement of 

intravenous fluids compared to SA, and they also noted SA had lower frequency of 

blood transfusion during their hospital stay.2 Similarly other studies of SA vs GA for 

lumbar spine surgeries have noted average blood loss was greater in GA than SA (176.3 

mL vs 62.1,36 464±69.3 vs 438±66.637, 350±35ml vs 210±40 ml42) respectively. Thus, 
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the finding of decreased blood loss under SA compared to GA is in agreement with 

finding in our study.   

Deliberate hypotension during anaesthesia for major spinal surgery concurs the benefit 

of reducing blood loss and thereby transfusion requirement. Compared to GA, SA 

reduces blood loss for lower limb orthopaedic and vascular procedure.48,49,50,51 This is 

probably seen as SA most likely reduces blood loss by two mechanisms. Sympathetic 

blockade produces vasodilation and hypotension, which will reduce bleeding. SA 

permits spontaneous ventilation which results in lower intrathoracic pressure and 

possibly less distension of the epidural veins.10 This explains the possible reason for 

lower blood loss seen in SA group.  

Duration of anaesthesia  

Duration of anaesthesia defined as time after connecting to monitors to the time patient 

is shifted from operating room. In our study we noted duration of anaesthesia was 

significantly less in SA than GA (73.83±13.93 vs 126.0±8.6) respectively.  

A prospective randomised study by Jellish noted that total anaesthesia time was reduced 

in SA than GA (106.6±3.2 vs 131.0±4.3)30  .Similarly other studies on SA versus GA 

noted reduced duration of anaesthesia in SA than GA (145.6 vs 217.536, 180 vs 195 4 ). 

Similar results were also observed in our study. A prospective randomised study by 

Sadrolsadat observed that there was no statistically significant difference found 

between 2 groups (126.4 ± 19.1 vs 120.1 ± 16.9)37.  

Total duration of anaesthesia time was less in SA compared to GA as the SA technique 

is easier and faster than GA. In addition to time needed for intubation, more carful 

position, extubation, additional time was needed for performing USG guided ESPB. 
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Hence the overall anaesthetic time is more in GA group. Thus, the use of SA is useful 

in reducing costly operation theatre time and can help increasing higher turnover of 

patients.  

Duration of surgery: 

 We considered duration of surgery from skin incision to closure of skin after surgery. 

We noted duration of surgery was less in SA group compared to GA (59.83±14.65 

minutes vs 71.50±21.93minutes) which is stastically significant. Confounding variable 

like differences in the surgical technique were avoided by the same neurosurgeon 

performing all the procedures. 

Similarly other studies have also noted that operative time was lower in SA compared 

to GA (105minutes vs 120minutes41, 97.4minutes vs 151.8minutes36,151.5minutes vs 

176.0minutes11, 67.1±2.8 vs 81.5 ± 3.630, for SA vs GA respectively). The probable 

reason for lower surgical time in SA could be due to decreased intraoperative blood 

loss during, hence less time needed for hemostasis and better operating conditions.  

 Patient satisfaction score (quality of anaesthesia and analgesia) 

Patients were asked to rate their anaesthesia experience including analgesia and side 

effects, using a 0-100 scale. Patient satisfaction score in group SA was 91.66±18.18 

and group GA in 82.83±8.57, which was statistically significant. A study done by Vural 

et al.,found that patient satisfaction was better and total cost was less in spinal 

anaesthesia group.38 Similarly other studies have noted increased patient satisfaction 

score with SA compared to GA (94% vs 73%38 ,45% vs 27%42) respectively. Our study 

also showed similar results.   
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Higher patient satisfaction score may be related to better analgesia in the postoperative 

period, reduced analgesic requirement and their side effects.36,52  

Surgeons’ satisfaction grading for operating conditions:  

Surgeons were asked to grade the ease of doing surgery and quality of anaesthesia using 

a 0-100 scale. Surgeons’ satisfaction scores were 99.33± 3.65 and 98.66±4.34 in groups 

SA and GA respectively, which were comparable between the two groups. A study by 

Attari et al.,42 on SA versus GA for lumbar laminectomy surgeries noted that surgeons 

were more satisfied with SA compared to GA (100% VS 81.85%) respectively. On 

contrary Sadrosadat et al.,37 and Kahveci et al.,39 study noted that surgeon’s satisfaction 

with operating conditions were better in GA than SA group (76.7 ± 7.5 Vs. 64.0 ± 6.5, 

77.0 ± 7.0 vs 68.5 ± 6.5) for GA and SA respectively. Surgeons apprehension that 

surgery outlasting the duration of anaesthesia and patient wakefulness during the 

procedure under SA were cited as reason for lower satisfaction in SA group. Thus, 

surgeons’ satisfaction being subjective scoring can be better with either GA or SA, 

depending on the perceived comfort of surgeon for particular anaesthesia technique. In 

our study surgeon’s graded both techniques to be equally good.   
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Discharge  

 In our  study we found that spinal group patients were discharged much earlier (4 th 

day) than GA group (5th day) which is statistically significant. less sedation with better 

analgesia can help in early mobilisation and physiotherapy, which can be the reason for 

early discharge postoperative period. In addition, studies have shown that spinal 

anaesthesia has some advantages like less nerve injury, less corneal damage, less 

intraoperative bleeding and thromboembolism, decreased analgesic medication 

requirements and fewer side effects such as nausea and vomiting all these also impacts 

the early discharge in spinal group compared to GA group.  

Side effects 

Side effects like shivering, vomiting and postdural puncture headache were comparable 

between both the groups with no statistical significance.  

A study done by Jellish et al., noted increased peak nausea score and vomiting in GA 

compared to SA (12 ±3 vs 28±5) and (3.3% vs 8.2%) respectively.30 A study by Vural 

et al noted  increased postoperative nausea and vomiting (PONV)in GA compared to 

SA (6 vs 1).38 Thus, most of the studies report higher PONV in GA compared to SA, 

possibly due to use of N2O, inhalational agents and higher use of opioid analgesics in 

GA. In contrast with these studies, our study noted increased vomiting in SA than GA 

(4% vs 0 %). The possible reason for higher in PONV in SA group in our study could 

be related to intrathecal morphine to SA in the spinal group, which is known to produce 

higher PONV.  A meta-analysis done by Gelhling M et al.,53 on risks and side-effects 

of intrathecal morphine combined with spinal anaesthesia. They analysed total of 790 

patients with intrathecal morphine and 524 patients who received placebo.  Compared 

with placebo the lower dose of morphine resulted in an increase of nausea (RR 1.4, 95% 
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CI 1.1–1.7), vomiting (RR 3.1, 95% CI 1.5–6.4) and pruritus (RR 1.8, 95% CI 1.4–2.2).  

they noted that higher dose of intrathecal morphine (>0.3mg) was associated with more 

episodes of respiratory depression (7 ⁄ 80) compared with the lower dose (<0.3mg) (2 ⁄ 

247). We did not such side effects like respiratory depression in our study, as we had 

used low dose intrathecal morphine. 
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CONCLUSION 

 Time for first rescue analgesia was more in SA with ITM compared to GA with 

ESPB. Postoperatively pain scores were higher in GA group and requirement of 

rescue analgesics was more in GA group than SA group. 

 Intraoperatively incidence of hypotension was seen more in SA with ITM 

compared to GA with ESPB which was managed successfully with the use of 

vasopressors. 

 Blood loss is significantly higher in GA group compared to SA.  

 Total duration of anaesthesia time and surgery time was less in SA with ITM 

compared to GA with ESPB. 

 Surgeons’ satisfaction score was similar between two groups 

 Postoperatively incidence of hypertension was seen more in GA with ESPB than 

SA with ITM. 

 Patient satisfaction score was better in SA with ITM than GA with ESPB. 

 

 Side effects like shivering, vomiting was similar between two groups. 

 This study may contribute to the present knowledge on postoperative analgesia 

after spine surgery by demonstrating the analgesic effect of intrathecal 

morphine use.  
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SUMMARY 

A prospective randomised study comparing Spinal anaesthesia with intrathecal 

Morphine as additive Vs. General anaesthesia with erector spinae plane block for 

lumbar spine surgery was conducted at SDCMS&H, Sattur, Dharwad. Study aimed to 

determine whether SA with morphine as additive or GA with ESPB provides better 

postoperative analgesia following lumbar spine surgery.  

Primary Outcome Measure was to compare the postoperative analgesic effects by 

estimating the postoperative pain scores and analgesic requirement of SA with 

intrathecal Morphine as additive versus GA with erector spinae plane block for lumbar 

spine surgery.  

Secondary outcome measured were Hemodynamic stability, Operation theatre time, 

Postoperative recovery time, post operative nausea, vomiting, Patients and Surgeons 

satisfaction with type of anaesthesia.  

Patients scheduled for elective lumbar laminectomy/ discectomy surgery, Age between 

18-70 years with ASA Grade I, II, III with informed written consent and ethical 

clearance were enrolled into the study.  Patients with contraindication to LA, Obese 

patients (BMI>30), Severe Psychiatric disorders, Surgical procedure lasted <30min or 

>300 min, Major cardiac disease, renal failure and Patient refusal were excluded from 

the study.  

Patients were randomised by computer generated randomisation into two groups: 

Group 1 receiving spinal anaesthesia with intrathecal morphine and Group 2 receiving 

General anaesthesia with Erector spinae plane block.  
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All the patients went thorough preoperative evaluation, which include history, physical 

examination and relevant laboratory investigations. Standard monitors like pulse 

oximeter, ECG, and NIBP recording were attached to all patients and baseline 

parameters such as pulse rate, blood pressure and oxygen saturation were noted. 

Patients in group1 received SA in sitting position by using 26-gauge Quincke needle 

and 3 ml of 0.5% heavy Bupivacaine (15 mg) and Morphine 200 microgram was given 

intrathecally. When a sensory blockade of T-6 was achieved (approximately 10 min) 

the patient was rolled in to the prone position. 

Patients in group GA with ESPB. General anaesthesia was induced with intravenous 

Fentanyl 2 mcg/kg, Propofol 2mg/kg and Vecuronium 0.1mg/kg, and anaesthesia 

was maintained by Isoflurane and 50% nitrous and 50% oxygen. After prone 

positioning, before start of surgery ESPB was performed. A portable ultrasound 

scanner bi-directional mode with linear transducer probe of 5-12MHz was used. 

ESPB provided by injecting 20 ml of 0.25% of Bupivacaine on each side, total 40 

ml of drug.  

 

Patients were monitored in the PACU for 2 hours after the surgery. Their heart rate, 

blood pressure and saturation were noted at 0,10,30,45,60,75,90,120 minutes. 

Patients will be assessed for pain scores by using Numerical Rating Scale (NRS) at 

above mentioned time intervals. Whenever the patients have NRS score more than 

3 then they will receive 75 mg Diclofenac intravenously. The intravenous Diclofenac 

can be repeated if patients NRS score more than 3 after 8 hours. If the pain         doesn’t 

subside then intravenous paracetamol 1 gm will be given. They will be shifted to 

ward and they will be followed up for every 6th hour up to 24 hours after surgery to 

assess the postoperative pain and their analgesic requirement and their side effects. 
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Total number doses of diclofenac and paracetamol used will be noted. Post-operative 

complications of spinal and     general anaesthesia like shivering, vomiting, postdural 

puncture headache, laryngospasm and bronchospasm were monitored and treated 

accordingly. 

All data entered were analysed by SPSS statistical software.Categorical data was 

analysed through chi square test and Continuous data was analysed using independent 

sample t test. P < 0.05 was considered significant.  

We found in pour study there was no difference between groups for demographic 

parameters in terms of height, weight, BMI and Gender. Time for first rescue analgesia 

were 17.48 + 5.45 in SA group compared to 6.11+4.2 in GA group which was statically 

significant. Number of Diclofenac doses in 48 hrs required were 1.9+ 0.54 in SA group 

and 2.8+0.57 in GA group which was stastically significant. Blood Loss was 90.3+44 

ml in SA group compared to 137.3+52 ml in GA group which was stastically 

significant. Ephedrine used were more in SA group (5.3+5.77) compared to GA group 

(2.2+4.9) which was stastically significant. Intraoperative and hemodynamic 

parameters like Heart rate, Blood Pressure were stastically significantly lower in SA 

group compared to GA group. Surgeon satisfaction grading were comparable in both 

the groups. Post operative NRS score were stastically significantly lower in SA group 

during first 2,4 and 8 hours post operative when compared to GA group. Side effects 

were comparable in both the groups.  

In our study we conclude that Spinal Anaesthesia with Morphine as additive is a better 

anaesthesia technique than General Anaesthesia with Erector Spinae Blockade in terms 

of post operative analgesia score, blood loss, time for first rescue analgesia and need 

for analgesia drugs used in patients undergoing lumbar laminectomy and discectomy 

surgeries.  



84 
 

BIBLIOGRAPHY 

1. 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 Apr 7;11(1):7631. 

2. Lessing NL, Edwards CC, Dean CL, Waxter OH, Lin C, Curto RA et al. Spinal 

anesthesia for geriatric lumbar spine surgery: A comparative case series. 

International Journal of Spine Surgery. 2020 1;14(5):713-21. 

3. Wang J, Sun H, Sun WT, Sun HP, Tian T, Sun J. Efficacy and safety of 

intrathecal morphine for pain control after spinal surgery: a systematic review 

and meta-analysis. Eur Rev Med Pharmacol Sci. 2021 ;25(6):2674-2684. 

4. Wang Y, Guo X, Guo Z, Xu M. Preemptive analgesia with a single low dose of 

intrathecal morphine in multilevel posterior lumbar interbody fusion surgery: a 

double-blind, randomized, controlled trial. Spine J. 2020;20(7):989-997.  

5. Rathmell JP, Lair TR, Nauman B. The role of intrathecal drugs in the treatment 

of acute pain. Anesth Analg. 2005;101(5 Suppl):S30-S43. 

6. Liang X, Zhou W, Fan Y. Erector spinae plane block for spinal surgery: a 

systematic review and meta-analysis. Korean J Pain. 2021 1;34(4):487-500. 

7. Wahdan AS, Radwan TA, Mohammed MM, Mohamed AA, Salama AK. Effect 

of bilateral ultrasound-guided erector spinae blocks on postoperative pain and 

opioid use after lumbar spine surgery: A prospective randomized controlled 

trial. Egyptian Journal of Anaesthesia.2021;1(37):100-106 

8. El-Sadawy Ali Eid, M., Ibrahim Mohamed Hashesh, M., Ahmed El-Badawy 

Mohamed, M. Comparative study between bupivacaine alone versus 

bupivacaine with fentanyl, and bupivacaine with dexamethasone in ultrasound 



85 
 

guided erector spinae plane block for postoperative pain relief in patients 

undergoing lumber spine surgeries. Al-Azhar Medical Journal, 2022; 51(1): 

507-508. 

9. Duan M, Xu Y, Fu Q. Efficacy of Erector Spinae Nerve Block for Pain Control 

After Spinal Surgeries: An Updated Systematic Review and Meta-Analysis. 

Front Surg. 2022 28;9:845125.  

10. Guclu DY. Kec Y, Yoruko D et al. Neuroendocrine and Hemodynamic Effects 

of General Anesthesia and Spinal Anesthesia For Minimally Invasive Lumbar 

Disc Surgery : A Randomized Trial. Neurol. Sci. 2014, 3, 586–595. 

11. Deng H, Coumans JV, Anderson R, Houle TT, Peterfreund RA. Spinal 

anesthesia for lumbar spine surgery correlates with fewer total medications and 

less frequent use of vasoactive agents: A single center experience. PLoS One. 

2019 Jun 13;14(6):e0217939. 

12. Benyahia NM, Verster A, Saldien V, Breebaart M, Sermeus L al. Regional 

anaesthesia and postoperative analgesia techniques for spine surgery - a review. 

Rom J Anaesth Intensive Care. 2015 Apr;22(1):25-33. 

13. Peene L, Le Cacheux P, Sauter AR, Joshi GP, Beloeil H. PROSPECT Working 

Group Collaborators; European Society of Regional Anaesthesia. Pain 

management after laminectomy: a systematic review and procedure-specific 

post-operative pain management (prospect) recommendations. Eur Spine J. 

2021 Oct;30(10):2925-2935. 

14. Baenziger B, Nadi N, Doerig R, Proemmel P, Gahl B. Regional Versus General 

Anesthesia: Effect of Anesthetic Techniques on Clinical Outcome in Lumbar 

Spine Surgery: A Prospective Randomized Controlled Trial. J Neurosurg 

Anesthesiol. 2020 Jan;32(1):29-35. 



86 
 

15. Fiani B, Reardon T, Selvage J, Dahan A, El-Farra MH et al.Awake spine 

surgery: An eye-opening movement. Surg Neurol Int. 2021 May 10;12:222. 

16. Prabhakar NK, Chadwick AL, Nwaneshiudu C, Aggarwal A, Salmasi V et al.  

Management of Postoperative Pain in Patients Following Spine Surgery: A 

Narrative Review. Int J Gen Med. 2022 May 2;15:4535-4549. 

17. Waelkens P, Alsabbagh E, Sauter A, Joshi GP, Beloeil H et al. PROSPECT 

Working group∗∗ of the European Society of Regional Anaesthesia and Pain 

therapy (ESRA). Pain management after complex spine surgery: A systematic 

review and procedure-specific postoperative pain management 

recommendations. Eur J Anaesthesiol. 2021 Sep 1;38(9):985-994.  

18. Meng Y, Jiang H, Zhang C, Zhao J, Wang C et al.  A comparison of the 

postoperative analgesic efficacy between epidural and intravenous analgesia in 

major spine surgery: a meta-analysis. J Pain Res. 2017 Feb 14;10:405-415. 

19. Yorukoglu D, Ates Y, MD, Temiz H, Yamali H et al. Comparison of Low-Dose 

Intrathecal and Epidural Morphine and Bupivacaine Infiltration for 

Postoperative Pain Control After Surgery for Lumbar Disc Disease. Journal of 

Neurosurgical Anesthesiology, 17(3), 129–133. 

20. Wahdan AS, Radwan T, Mahmoud MM, Mohamed AA, Salama AK.  Effect of 

bilateral ultrasound-guided erector spinae blocks on postoperative pain and 

opioid use after lumbar spine surgery: A prospective randomized controlled 

trial, Egyptian Journal of Anaesthesia, 37:1, 100-106 

21. Chen K, Wang L, Liu X, Lu Y. Ultrasound-Guided Erector Spinae Plane Block 

Reduces Perioperative Opioid Consumption in Lumbar Spinal Fusion. Am J 

Ther. 2021 Mar-Apr 01;28(2):e266-e268. 



87 
 

22. Alza Salvatierra DN, Herrera Linares ME, Motta L, Martinez M. Ultrasound-

guided erector spinae interfascial plane block for spinal surgery in three cats. 

JFMS Open Rep. 2021 Sep 18;7(2):20551169211043814. 

23. Finnerty DT, Buggy DJ. Efficacy of the erector spinae plane (ESP) block for 

quality of recovery in posterior thoraco-lumbar spinal decompression surgery: 

study protocol for a randomised controlled trial. Trials. 2021 Feb 17;22(1):150.  

24. Eskin MB, Ceylan A, Özhan MÖ, Atik B. Ultrasound-guided erector spinae 

block versus mid-transverse process to pleura block for postoperative analgesia 

in lumbar spinal surgery. Anaesthesist. 2020 Oct;69(10):742-750. 

25. Eltaher E, Nasr N, Abuelnaga ME, Elgawish Y. Effect of Ultrasound-Guided 

Thoracolumbar Interfascial Plane Block on the Analgesic Requirements in 

Patients Undergoing Lumbar Spine Surgery Under General Anesthesia: A 

Randomized Controlled Trial. J Pain Res. 2021;14:3465-3474.   

26. Cassai D, A., Andreatta, G., Bonvicini, D., Boscolo, A., Munari, M., & 

Navalesi, P. (2019). Injectate spread in ESP block: A review of anatomical 

investigations. Journal of Clinical Anesthesia, 109669. 

27. Kendall MC, Alves L, Traill LL, De Oliveira GS. The effect of ultrasound-

guided erector spinae plane block on postsurgical pain: a meta-analysis of 

randomized controlled trials. BMC Anesthesiol. 2020 May 1;20(1):99.  

28. Ali Eid ME, Hashesh MIM, Mohamed AE. Comparative study between 

bupivacaine alone versus bupivacaine with fentanyl, and bupivacaine with 

dexamethasone in ultrasound guided erector spinae plane block for 

postoperative pain relief in patients undergoing lumber spine surgeries. Al-

Azhar Med. J .2022 jan; 51(1): 507-518 . 



88 
 

29. Dhir P, Mittal S, Valecha UK, Khanuja JS. Postoperative pain relief using 

intrathecal morphine for lumbar spine decompression and instrumentation 

surgery: A comparative study of two different doses. Indian J Pain 2017;31:23. 

30.  Jellish WS, Thalji Z, Stevenson K, Shea J: A prospective randomized study 

comparing short- and intermediate-term perioperative outcome variable safter 

spinal or general anesthesia for lumbar disc and laminectomy surgery. Anesth 

Analg 83:559-564, 1996 

31. Trivedi R, John J, Ghodke A, Trivedi J, Munigangaiah S, Dheerendra S, Balain 

B, Ockendon M, Kuiper J. Intrathecal morphine in combination with 

bupivacaine as pre-emptive analgesia in posterior lumbar fusion surgery: a 

retrospective cohort study. J Orthop Surg Res. 2022 Apr 18;17(1):241.  

32. De Biase G, Gruenbaum SE, West JL, Chen S, Bojaxhi E, Kryzanski J, 

Quiñones-Hinojosa A, Abode-Iyamah K. Spinal versus general anesthesia for 

minimally invasive transforaminal lumbar interbody fusion: implications on 

operating room time, pain, and ambulation. Neurosurg Focus. 2021 

Dec;51(6):E3.  

33. De Bie A, Siboni R, Smati MF, Ohl X, Bredin S. Intrathecal morphine injections 

in lumbar fusion surgery: Case-control study. Orthop Traumatol Surg Res. 2020 

Oct;106(6):1187-1190 

34. Oh SK, Lim BG, Won YJ, Lee DK, Kim SS. Analgesic efficacy of erector 

spinae plane block in lumbar spine surgery: A systematic review and meta-

analysis. J Clin Anesth. 2022 Jun;78:110647. 

35. Audlin JR, Kurra S, Lavelle W, Tallarico RA, Sun MH, Ordway NR, Demers 

Lavelle EA. Safety and Efficacy of the Use of Intrathecal Morphine for Spinal 

Three Column Osteotomy. Cureus. 2017 Nov 3;9(11):e1818 



89 
 

36. Pierce JT, Kositratna G, Attiah MA, Kallan MJ, Koenigsberg R, Syre P, Wyler 

D, Marcotte PJ, Kofke WA, Welch WC. Efficiency of spinal anesthesia versus 

general anesthesia for lumbar spinal surgery: a retrospective analysis of 544 

patients. Local Reg Anesth. 2017 10;10:91-98. 

37. Sadrolsadat SH, Mahdavi AR, Moharari RS, et al. A prospective randomized 

trial comparing the technique of spinal and general anaesthesia for lumbar disk 

surgery: a study of 100 cases. Surg Neurol. 2009; 71:60–65 

38. Vural C, Yorukoglu D. Comparison of patient satisfaction and cost in spinal and 

general anesthesia for lumbar disc surgery. Turk Neurosurg. 2014;24:380–384. 

39. Kahveci K, Doger C, Ornek D, Gokcinar D, Aydemir S, Ozay R. Perioperative 

outcome and cost-effectiveness of spinal versus general anesthesia for lumbar 

spine surgery. Neurol Neurochir Pol. 2014;48(3):167-73. 

40. De Rojas JO, Syre P, Welch WC. Regional anesthesia versus general anesthesia 

for surgery on the lumbar spine: a review of the modern literature. Clin Neurol 

Neurosurg. 2014;119:39-43.  

41. McLain RF, Bell GR, Kalfas I, Tetzlaff JE, Yoon HJ. Complications associated 

with lumbar laminectomy: a comparison of spinal versus general anesthesia. 

Spine (Phila Pa 1976). 2004 15;29(22):2542-7. 

42. Attari MA, Mirhosseini SA, Honarmand A, Safavi MR. Spinal anesthesia 

versus general anesthesia for elective lumbar spine surgery: A randomized 

clinical trial. J Res  Med Sci. 2011 Apr;16(4):524-9. 

43. Chowdhury MS, Roy SS, Rahman MM, Hossain MM, Alim S. Comparative 

study in prolapse lumbar intervertebral disc (PLID) surgery by spinal vs general 

anaesthesia. JBangladesh Soc Anaesthesiologists. 2014 ;23(2):47-50. 



90 
 

44. Ahmet Murat Yayik, Sevin Cesur, Fifen Ozturk, Ali Ahiskaliogalu, Ayse Nur 

Ay,  Erkan Cem Celik, Nuh Cagri Karaavci , postoperative analgesic efficacy 

of the Ultrasound guide Erector spinae plane block in patient undergoing lumbar 

spinal decompression surgery : a randomised controlled study. World 

Neurosurgery. 2019; 126:e779-e785.  

45. Singh S, Choudhary NK, Lalin D, Verma VK. Bilateral Ultrasound-guided 

Erector Spinae Plane Block for Postoperative Analgesia in Lumbar Spine 

Surgery: A Randomized Control Trial. J Neurosurg Anesthesiol. 2020 

;32(4):330-334 

46. Hamed MA, Yassin HM, Botros JM, Abdelhady MA. Analgesic Efficacy of 

Erector Spinae Plane Block Compared with Intrathecal Morphine After Elective 

Cesarean Section: A Prospective Randomized Controlled Study. J Pain Res. 

2020;13:597-604 

47. Baishya M, Pandey RK, Sharma A, et al. Comparative evaluation of the 

analgesic efficacy of ultrasound-guided erector spinae plane block versus 

intrathecal morphine in patients undergoing percutaneous nephrolithotomy 

surgery: A prospective randomized pilot study. Int J Urol. 2022;29(7):668-674.  

48. Thorburn J, Louden JR, Vallance R. Spinal and general anaesthesia in total hip 

replacement: frequency of deep vein thrombosis. Br J Anaesth 1980; 52(11): 

1117-21.  

49. Davis FM, McDermott E, Hickton C, Wells E, Heaton DC, Laurenson VG et al. 

Influence of spinal and general anaesthesia on haemostasis during total hip 

arthroplasty. Br J Anaesth 1987; 59(5): 561-71. 

50. Cook PT, Davies MJ, Cronin KD, Moran P. A prospective randomised trial 

comparing spinal anaesthesia using hyperbaric cinchocaine with general 



91 
 

anaesthesia for lower limb vascular surgery. Anaesth Intensive Care 1986; 

14(4): 373-80. 

51.   Greenbarg PE, Brown MD, Pallares VS, Tompkins JS, Mann NH. Epidural 

anesthesia for lumbar spine surgery. J Spinal Disord 1988; 1(2): 139-43.  

52. Hassi N, Badaoui R, Cagny-Bellet A, Sifeddine S, Ossart M. Rachianesthésie 

pour cure de hernie discale et laminectomie lombaire. A propos de 77 cas 

[Spinal anesthesia for disk herniation and lumbar laminectomy. Apropos of 77 

cases]. Cah Anesthesiol. 1995;43(1):21-25. 

53. Gehling M, Tryba M. Risks and side-effects of intrathecal morphine combined 

with spinal anaesthesia: a meta-analysis. Anaesthesia. 2009;64(6):643-651.  

 

  

 

 

 

ANNEXURE I 



92 
 

 

 

 

 



93 
 

ANNEXURE II 

 

SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL MANJUSHREE NAGAR, 

SATTUR,  DHARWAD (KARNATAKA)-580009 

INFORMED CONSENT 

Name of the participant: 

Name of the principal investigator: Dr. SOUNDARYA S V 

Name of the institution: SDM COLLEGE OF MEDICAL SCIENCES, 

MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

 

I,  , have read the 

information in 

this form (or have been read to me). I was free to ask any questions and they have been 

answered. I am over 18 years of age and, exercising my free power of choice, hereby 

give my consent to be included as a participant “Comparison of spinal anesthesia 

with intrathecal morphine as additive versus general anesthesia with erector 

spinae plane block for lumber spine surgery; a prospective randomized study”. 

I have read and understood this consent form and the information provided to me. I 

have been explained in my vernacular language about the study being conducted. I 

have been explained the consent document and nature and aim of study. 

1. My rights and responsibilities have been explained to me by the investigator. 

2. I have been advised about the risks associated with my participation in the 

study and complications of procedure which includes –: Failure of the block, 

vomiting, shivering, allergic reactions postdural puntural headache, 

postoperative pain, inadvertent vascular injection, hypotension, 

pneumothorax. 

3. I have informed the investigator of all treatments I am taking or have taken in 

the past. 

4. I agree to cooperate with the investigator and I will inform him immediately if 

I suffer from unusual symptoms. 

5. I am aware of the fact that I can opt out of the study at any time without 

having to give any reason and this will not affect my future treatment in the 

hospital. I am also aware that the investigators may terminate my 
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participation in the study at any time, for any reason, without my consent. 

6. I hereby give permission to the investigators to release the information 

obtained from me as result of participation in this study to the sponsors, 

regulatory authorities, Government agencies and the ethics committee. I 

understand that they may inspect my original records. 

7. My identity will be kept confidential if my data are publicly presented. 

8. I have had my questions answered to my satisfaction. 

9. I have decided to be in the research study. 

 
Date: Patient signature with name 

 
Time: 

 
Witness signature with name 
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                                        ANNEXURE Ⅲ 

 

                  ಶಶಶಶ.ಶ.ಶಶ.ಶಶಶಶಶಶಶಶ ಶಶಶಶಶಶಶಶಶಶಶ 

ಶಶಶಶಶ ಶಶಶಶಶಶಶಶ 

ಶಶಶಶಶಶಶಶಶಶಶ, ಶಶಶಶಶಶಶ, ಶಶಶಶಶಶ 

ಶಶಶಶಶಶಶ -ಶಶಶಶಶಶ 

 

ಶಶಶಶಶಶಶ ಶಶಶಶ 

 

ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭ: 

ಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭ: 

ಭಭಭಭಭ: ಭಭ|| ಸೌಂದರ್ಯ ಎಸ್ ವಿ. 

ಭಭಭಭ.ಭ.ಭಭ. ಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭಭಭಭ. 

 

…………ಭಭಭಭಭಭಭಭ ಭಭಭಭ, ಭ ಭಭಭಭ "  

“ಸ್ಪ ೈನಲ್ ಅನಸೆ್ಸಿರ್ ವನ್ನು  ಇೌಂಟ್ರಾ ಥರ್ಯಲ್ ಮಾರ್ಫಯನ್ 

ನೌಂದಿಗೆ ಸೇರಿಸಿದ ಮತೆ್ತ  ಸಾಮಾನಯ  ಅರಿವಳೌಂದಿಗೆ ಎರಿರ್ಟ ರ್ 

ಸ್ಪ ೈನಪ್ಲ ೇನ್ ಬ್ಲಲ ಕ್ ನೌಂದಿಗೆ ಮರಗೆಲಸಬೆನ್ನು ಮೂಳೆರ್ 

ಶಸೆ ರಚಿಕಿತೆ್ಸ ಗೆ ಹೇಲಿಸುವುದು; ಒೌಂದು ಸಂಭಾವಯ  ಯಾದೃಚಿಿರ್” 

ಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭಭಭ. ಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭ (ಭಭಭಭಭ-A /ಭಭಭಭಭ-B) ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭ 

ಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭ. 

ಭಭಭಭ ಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭ ಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭ. ಭ 

ಭಭಭಭಭಭಭ ಭಭಭಭ, ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ, ಭಭಭಭಭಭಭಭ ಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭ  ಭಭಭ 

ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭಭ. ಭಭಭಭಭಭ ಭಭಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭಭ, ಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭ.  
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ಭ- ಭಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭ.  

ಭ- ಭಭಭಭ ಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭ- ಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭ- ಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭ. 

ಭ-ಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭ- ಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭ 

ಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭ 

ಭಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭ-ಭಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ 

ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭ- ಭಭಭಭಭಭಭಭಭಭ, ಭಭಭಭಭಭಭಭ   ಭಭಭಭಭಭಭಭಭಭಭಭ, ಭಭಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭಭ 

ಭಭಭಭಭಭಭ  ಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭ-ಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭಭ- ಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭ 

ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭ. 

ಭಭ- ಭಭಭಭ ಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭ 

ಭಭಭಭಭ ಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭ. 

ಭಭ- ಭಭಭಭ ಭ ಭಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭಭಭಭಭಭಭಭಭಭಭ.  
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ಭಭಭಭಭಭ: 

ಭಭಭ: 

 

ಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭ  

ಭಭಭಭಭಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭಭಭ ಭಭಭ : 

ಭಭಭಭಭಭ ಭಭಭಭಭ : 

 

ANNEXURE III 

 

PROFORMA 

• Name: Age: Y Sex: M / F 

• IP No: 
• Height (Cm): Weight (Kg): 
• Comorbid Illness:                                                         ASA Grading:             
• Medications: 
• Diagnosis:                                                     Sx performed:                          
• Groups: SA:  Bupivacaine 3ml + Morphine 200mcg, Dexa 4mg 

Emeset 4mg  
                  GA: Fenta     + Propofol-       + Vec                        Dexa 4mg 
Emeset 4mg 

• Anaesthesia starts:                      End:              
• Start of surgery:           End of surgery:                           

Duration: 
 

 Before 

inductio

n 

After 

Inductio

n 

Time: 

5mi

n 

Pron

e 

10mi

n 

Incisio

n 

20mi

n 

30 

mi

n 

40 

mi

n 

50mi

n 

60mi

n 

75 

mi

n 

90 

mi

n 

10

5 

min 

12

0 

min 

PR                

BP                
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 Blood loss:                       Surgeon’s satisfaction grading (%):  

  

Fentanyl                

Ephedrin

e  
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Post op monitoring 

 Time for first analgesic:                    Patient satisfaction 
score (%):



• Shivering/ vomiting/ PDPH / Laryngospasm/ Bronchospasm: 
• Day of discharge: 

 

 

 
 

 

 

 

 

 

 

 

 

 

 10min 30min 1H 2H 4H 8H 12H 24H 36 H 48H 

PR (bpm)           

BP 
(mmHg) 

          

NRS 
SCORE 
(0-10) 

          

ANALGE
SIA 
USED 

          

SIDE 
EFFECTS 
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ANNEXURE IV 
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 ANNEXURE Ⅴ 
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