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ABSTRACT
Introduction: Patients scheduled for spinal surgeries often 
complain of severe pain postsurgery. Using an additive to the 
caudal local anaesthetic can provide better pain relief and 
facilitate early ambulation. Adding an opioid like morphine 
extends pain relief, while using a steroid like dexamethasone 
also contributes to prolonged pain relief.

Aim: To compare the combination of morphine with bupivacaine 
and the combination of dexamethasone with bupivacaine in 
order to assess which provides better pain relief postsurgery.

Materials and Methods: In this randomised controlled study, 
ninety patients in American Society of Anaesthesiologists (ASA) 
grade I and II categories, scheduled for single-level lumbar 
discectomies, were randomised into three groups. Patients 
in group A received an ultrasound-guided caudal injection of 
25 mL of morphine (3 mg) and bupivacaine (0.25%). Patients 
in group B received 25 mL of dexamethasone (8 mg) and 
bupivacaine (0.25%). Lastly, patients in group C received 25 mL 
of bupivacaine (0.25%) pre-surgery. Postoperative pain was 
assessed periodically using Visual Analogue Scale (VAS) scores. 
The time to ambulation, need for rescue analgesics, and side 
effects were also studied. Data were collected and analysed 
using Statistical Package for Social Sciences (SPSS) software. 
Qualitative variables between the groups were compared using 
the Chi-square test of significance. A p-value of <0.05 was 
considered statistically significant.

Results: Age (p-value=0.997), sex (p-value=0.928), ASA 
grades (p-value=0.312), fentanyl consumption during surgery 
(p-value=0.224), and surgery duration were comparable 
across all groups (p-value=0.082). VAS static scores were 
significantly lower in the early postoperative period in group A 
(p-value=0.021) compared to group B (p-value=1.49) and 
group C (p-value=0.341). VAS dynamic scores were significantly 
lower in all groups (p-value <0.01); however, intergroup 
comparison showed that none of the scores were statistically 
significant (p-value >0.05 at all times). The time to ambulate was 
significantly shorter in group A (27.23±11.13 hours) compared 
to group B (32.87±13.55 hours) and group C (36.07±14.61 
hours) (p-value=0.03). The need for rescue analgesics was 
recorded, with the time taken for rescue analgesics in group A 
being (8.23±4.56 hours), in group B (8.00±3.67 hours), and 
in group C (8.77±3.37 hours). The difference in time required 
was not statistically significant (p-value=0.73). Side effects, 
including nausea and vomiting, were recorded, with statistical 
significance observed (p-value=0.03).

Conclusion: Ultrasound-guided caudal block provides effective 
pain relief in lumbar surgeries. In our study, the addition of 
morphine to bupivacaine provided better pain relief than 
dexamethasone. However, side effects are not uncommon and 
should be considered when using such combinations.
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INTRODUCTION
Patients scheduled for lumbar laminectomy surgical procedures 
often complain of severe pain in the postoperative period [1]. A 
questionnaire-based study reported the incidence of postoperative 
pain to be around 70% in the Indian subpopulation [2]. Various 
studies have demonstrated that persistent postoperative pain can 
interfere with daily activities, sleep, and the emotional wellbeing of 
patients. This can hinder early recovery and ambulation of patients 
in the postoperative period [2,3]. Persistent nerve root pain that 
occurs after surgery is mainly attributed to peridural fibrosis and 
arachnoiditis. The inflammation and compression involved in these 
surgical procedures trigger this nerve root pain, which then spreads 
to the paraspinal muscles. The prone position is considered the 
most favourable for the caudal block [4]. For surgical procedures 
involving the T10-S5 dermatome, a caudal block is effective in 
providing pain relief to some extent after surgery [5].

Research has shown that a single caudal epidural injection given 
atleast 20 minutes before the surgery is a simple, safe, and highly 
effective method for providing postoperative pain relief. Local 
anaesthetics administered into the epidural space adhere to the nerve 
root within approximately 20 minutes and are said to provide pain 
relief for atleast the first 24 hours after surgery [6]. With the advent 
of ultrasound, regional anaesthesia has become a safe and reliable 
technique. The use of ultrasound ensures the accurate deposition 
of the drug in the caudal space after identifying the correct anatomy 
[7,8]. Ultrasound-guided caudal epidural steroid injection has been 
shown to be more beneficial compared to fluoroscopically guided 
interventions [9].

The addition of an adjuvant to a local anaesthetic helps prolong the 
effects of the block. Dexamethasone, when used as an additive 
in a caudal block, provides pain relief for approximately 24 hours 
with minimal side effects [10,11]. Dexamethasone is used due to 
its anti-inflammatory properties and its ability to block the effect of 
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[Table/Fig-1]: The consolidated standards of reporting trials (Consort) flow diagram 
depicting the study patients.

nociceptor C fibers, which leads to decreased pain conduction. 
Morphine, as an opioid, has also been utilised as a single injection 
in the caudal epidural space to provide postoperative pain relief in 
lumbar discectomies. It acts by binding to pre- and postsynaptic 
mu-opioid receptors in the substantia gelatinosa of the dorsal horn 
of the spinal cord. Due to its action on primary afferent neurons, 
morphine decreases the conductance of action potentials through 
voltage-gated calcium channels. Consequently, there is a reduced 
calcium influx and decreased neurotransmitter release. This leads to 
diminished signalling in the dorsal horn, resulting in the decreased 
transmission of pain signals [12].

Various pain relief modalities have been studied in this regard, but 
there remains insufficient data on the incidence of postoperative 
pain following lumbar surgeries. Gaps exist in pain management 
knowledge among practitioners as well as patients. Additionally, 
there are research gaps concerning the treatment of chronic lumbar 
pain in surgical patients. With the intention of addressing these gaps, 
we decided to conduct this study to manage pain in postsurgical 
patients, particularly those who have undergone lumbar surgeries 
[13]. Through this study, we planned to test our hypothesis that 
the addition of an adjuvant to a local anaesthetic would provide 
a superior quality of pain relief while simultaneously reducing the 
dosage of the drug deposited in the caudal space using ultrasound. 
Since we were testing different combinations of drugs, this trial 
was designed as a high-quality study. The primary objective was to 
evaluate the efficacy of effective ultrasound-guided caudal blockade 
in patients receiving either of the drugs by assessing postoperative 
pain scores (the VAS scores) [6]. Our secondary objective was to 
determine which combination of drugs was better for providing 
pain relief.

MATERIALS AND METHODS
This triple-blinded randomised controlled study was conducted at 
a Himalayan institute of medical sciences in Dehradun, a tertiary 
care teaching hospital, over the span of approximately one year 
for patients enrolled from September 2019 to February 2021. 
Approval for the study was obtained from the Institutional Ethics 
Committee, bearing number (SRHU/HIMS/ETHICS/2022/217). Prior 
to commencing the study, written informed consent was obtained 
from all patients before surgery.

Sample size calculation: With an alpha error set at 0.05 and the 
power of the study at 80%, the sample size was estimated to be 
around 30 in each group, using the formula for equivalence in N 
Master software. However, anticipating possible dropouts and for 
more reasonable calculations, we included 35 patients in each group.

n=Z2
α/2PQ/l2

n=required sample size

Z=1.96 at 0.05 level of significance

P=65% pain score reduction [14]

Q=1-P

l=20% relative precision 

inclusion criteria: Patients classified as ASA (American Society of 
Anaesthesiologists) Grade I and II, aged 20 to 60 years, of either 
sex, scheduled for elective surgical procedures (single-level lumbar 
discectomy) under general anaesthesia. Ninety patients were 
included in the study.

exclusion criteria: Patients with diabetes mellitus, severe hepatic, 
cardiac, or renal disorders, significant neurological disorders, 
coagulation abnormalities, airway abnormalities, altered caudal 
anatomy as determined by ultrasound, and known allergies to any 
of the drugs were excluded from the study. A total of fifteen patients 
were excluded.

The patients were randomly divided into three groups using the 
fishbowl method for randomisation [Table/Fig-1]. Depending on 

The calculation of drugs and dosages used was based on previous 
studies and other literature [15-17]. Age, sex, intraoperative 
haemodynamic parameters, total blood loss, fentanyl consumption 
during surgery, and surgery duration were noted. The VAS static 
and dynamic scores were recorded postoperatively in all the 
groups, along with the time required for ambulation, the need for 
rescue analgesics, and any side effects.

To reduce bias and ensure fair data collection, this study was 
conducted as a triple-blind trial. The groups were numbered 
and placed in a bowl, which was opened by the attending 
anaesthesiologist just before transferring the patient to the operating 
theatre. The drugs were prepared in identical syringes and labelled. 
The preparation of the drugs was done by the anaesthetist 
participating in the study, while the block was administered by 
an anaesthetist who did not participate in the study and did not 
follow-up with the patients postoperatively. The anaesthesiologist 
who prepared and administered the drug was not involved in data 
collection. The patients were unaware of the drugs administered 
to them in the caudal block. A blinded investigator, unrelated to 
the intraoperative care of the patient, collected the data during the 
postoperative period.

The patients were induced according to institutional protocol after 
ensuring adequate fasting status. Induction was performed with 
injection fentanyl (2 micrograms/kg), injection propofol (2 mg/kg 
body weight), and injection vecuronium (0.1 mg/kg). They were 
then intubated with an appropriately sized endotracheal tube, and 
post-intubation, they were positioned prone for surgery. Following 
sterile aseptic precautions, the caudal block was performed 
using a 22-gauge Quincke needle under ultrasound guidance 
after establishing anatomical landmarks. The sacral cornua were 
identified using transverse probe placement, and the sacrococcygeal 
ligament was located between the sacral cornua (Frog’s Eye Sign) 

which group the patients belonged to, they received the following 
medications:

- Group A: Patients received 25 mL of 0.25% Bupivacaine and 3 
mg of Morphine.

- Group B: Patients received 25 mL of 0.25% Bupivacaine and 
8 mg of Dexamethasone.

- Group C: Patients received 25 mL of 0.25% Bupivacaine.
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The pain scores were recorded as VAS static and VAS dynamic 
(when the patient began to move, turn, or ambulate). The VAS 
scoring was performed at intervals of 2, 4, 6, 8, 10, 12, 16, 20, and 
24 hours in all three groups. In group A, the VAS static scores were 
significantly lower at 2, 4, 6, and 8 hours postoperatively (p-value 
<0.05). However, in groups B and C, although the VAS static scores 
were initially low, this difference was not noted to be significant 
[Table/Fig-4]. When comparing the overall VAS static scores across 
the three groups, the differences were found to be statistically 
insignificant [Table/Fig-5].

The VAS dynamic scores were also compared across all the groups. 
In group A, the scores were significantly lower in the early hours 
(p-value <0.001). Similarly, in groups B and C, the VAS dynamic 
scores were significantly low during the early hours (p-value 
<0.001) [Table/Fig-6]. However, when comparing the scores overall, 
they were not statistically significant (p-value >0.05) at any time 
[Table/Fig-7].

The need for and timing of rescue analgesics was studied in all 
the groups, but the differences were not found to be statistically 
significant. The time to ambulate postoperatively was recorded in 
all three groups. In group A, the mean time for ambulation was 
27.23±11.13 hours; in group B, it was 32.87±13.55 hours; and in 
group C, it was 36.07±14.61 hours. This difference between the 
groups was significant (p-value=0.03) [Table/Fig-8].

Zero patients in group A (0.0%) required opioids postsurgery, 
while six patients in group B (20%) and eight patients in group C 
(26.6%) required opioids. This difference was statistically significant 
(p-value=0.004). The occurrence of unwanted side effects was also 
recorded in all three groups. In group A, five patients experienced 
nausea and vomiting, four patients had nausea, vomiting, and 
constipation, and two patients reported pruritus (36.6%). In group 
B, three patients (10%) reported nausea and vomiting. In group 
C, four patients (13.3%) experienced nausea and vomiting. This 
difference was statistically significant (p-value=0.03) [Table/Fig-8]. 

[Table/Fig-2]: Frog’s eye sign under transverse probe placement for caudal block.
SC: Sacral cornua; SCM: Sacro-coccygeal membrane; SH: Sacral hiatus

Once the surgery began, the intraoperative haemodynamic 
parameters, total intraoperative opioid consumption, duration of the 
surgery, and intraoperative blood loss were recorded. Intravenous 
fentanyl was administered at a dose of one microgram/kg if the 
surgical duration exceeded one hour (60 minutes). One gram 
of intravenous paracetamol was routinely given to all patients 
intraoperatively. After the surgery, the patients were reversed and 
extubated, and after ensuring complete return of consciousness, 
they were transferred to the postoperative recovery room. An 
antiemetic (ondansetron 4 mg) was routinely given to all patients as 
part of our protocol before extubation. Postoperative pain scores 
were assessed using the VAS, and the need for rescue analgesics 
was noted. The VAS scores ranged from 0 to 10, with 0 indicating 
no pain and 10 representing maximum pain. Prior to the surgery, 
the patients had been acquainted with the Visual Analogue Scale.

The VAS pain scores were noted at 2, 4, 6, 8, 10, 12, 16, 20, and 
24-hour intervals postsurgery, which was termed as VAS static. 
VAS dynamic scores (recorded after any form of movement) were 
recorded at 6, 8, 10, 12, 16, 20, and 24 hours after surgery. The 
time required to ambulate was also noted and compared between 
the groups. Postoperatively, injection paracetamol was prescribed to 
all patients three times a day. In addition to this, a rescue analgesic 
was administered for a VAS score greater than 5 or on patient 
demand and was recorded across the various groups (intravenous 
Diclofenac 75 mg). If the pain persisted even after the rescue 
analgesic, an opioid was given (Tramadol 100 mg in 100 mL Normal 
Saline over 10 minutes). Any side effects (vomiting, nausea, pruritus, 
constipation) were recorded for up to 24 hours after the surgery.

STATISTICAL ANALYSIS
The data was aggregated and entered into MS Excel 2010. For 
statistical analysis of the results, Statistical Package for Social 
Sciences (SPSS) version 22.0 was used. Post-hoc analysis was 
conducted within the group to study postoperative pain scores. 
Analysis of Variance (ANOVA) and repeated measures ANOVA were 
employed to tabulate the results between different study groups. 
Qualitative variables among the groups were compared using the 
Chi-square test of significance. If p-value >0.05, the hypothesis was 
deemed statistically insignificant; if p-value <0.05, the hypothesis/
results were considered statistically significant; and if p-value <0.01, 
the hypothesis was assumed to be highly significant.

Group-A 
(n=30)

Group-B 
(n=30)

Group-C 
(n=30)

p-
value

Age 48.81±9.71 48.60±10.95 48.67±9.81 0.997

Sex
Male 23 (76.6%) 22 (73.3%) 21 (70%)

0.928
Female 7 (23.3%) 8 (26.7%) 9 (30%)

ASA 
grade

I 23 (74.2%) 22 (73.3%) 21 (70%)
0.312

II 8 (25.8%) 8 (26.7%) 9 (30%)

Duration of surgery 
(minutes)

118.06±41.88 97.67±29.26 109.63±33.27 0.082

Total blood loss (mL) 143.87±121.37 90.17±56.48 131.17±101.09 0.086

Total intra-op 
Fentanyl consumption 
(micrograms)

126.77±30.23 137.00±24.58 126.50±24.53 0.224

Mean systolic blood 
pressure (mm Hg)

110±60.24 120±46.23 124±40.33 0.342

Mean diastolic blood 
pressure (mm Hg)

76±38.22 70±28.54 62±30.76 0.446

[Table/Fig-3]: Comparison of baseline parameters in all the groups. 
n=Number of patients enrolled in each group; p<0.05 – Significant. None of the p value here is 
significant

RESULTS
In this randomised controlled study, 105 patients were assessed 
for eligibility, and 15 patients did not meet the inclusion criteria. 
Consequently, 90 patients received interventions according to group 
allocation. None were lost to follow-up, and all were analysed.

Age, sex, ASA grades, fentanyl consumption during surgery, 
intraoperative blood loss, and surgery duration were comparable 
across all groups [Table/Fig-3]. Intraoperative vital signs recorded 
were also comparable among the groups. No significant or adverse 
intraoperative events were noted in any of the three groups.

[Table/Fig-2]. The probe was then rotated through 90 degrees, 
and the drug was deposited in the caudal space after ensuring the 
piercing of the sacrococcygeal membrane and confirming negative 
backflow of air or cerebrospinal fluid. Following the caudal block 
with the aforementioned drugs, the surgical procedure commenced 
approximately 30 minutes after administration of the block.
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Group

vAS scores (Mean±Sd)

p-value2 hours 4 hours 6 hours 8 hours 10 hours 12 hours 16 hours 20 hours 24 hours

A 1.26±2.20 1.90±2.63 1.13±1.60 1.61±1.85 1.90±1.72 1.74±1.75 2.03±1.79 2.19±1.27 1.94±1.81 0.021

B 1.53±1.75 2.77±2.28 1.67±2.13 1.30±1.36 2.10±2.19 2.17±1.85 1.77±1.50 1.90±1.39 1.87±1.00 1.49

C 1.53±2.08 1.77±2.17 1.60±1.95 1.33±1.39 2.17±1.84 1.97±1.88 1.90±1.32 1.87±1.35 1.93±0.94 0.341

[Table/Fig-4]: VAS scores in individual groups at different intervals postsurgery. 
(p<0.05 in Group-A-Significant)

Group-A Group-B Group-C

p-valueMean±Sd Mean±Sd Mean±Sd

2 1.26±2.20 1.53±1.75 1.53±2.08 0.828

4 1.90±2.63 2.77±2.28 1.77±2.17 0.215

6 1.13±1.60 1.67±2.13 1.60±1.95 0.489

8 1.61±1.85 1.30±1.36 1.33±1.39 0.691

10 1.90±1.72 2.10±2.19 2.17±1.84 0.851

12 1.74±1.75 2.17±1.85 1.97±1.88 0.664

16 2.03±1.79 1.77±1.50 1.33±1.08 0.184

20 2.19±1.27 1.90±1.39 1.87±1.35 0.580

24 1.94±1.81 1.87±1.00 1.93±0.94 0.959

[Table/Fig-5]: Comparison of VAS scores static intergroup at different time intervals 
postoperatively. None of the scores here were significant (p>0.05). 

Group

vAS score (Mean±Sd)

p-value6 hours 8 hours 10 hours 12 hours 16 hours 20 hours 24 hours

A 1.03±0.547 1.55±0.92 1.97±1.42 1.84±0.96 1.48±0.67 1.61±0.615 1.90±0.79 <0.001

B 1.80±1.73 1.67±1.12 2.43±1.97 1.43±1.19 1.47±0.73 1.70±0.75 2.00±1.017 <0.001

C 1.67±1.76 1.73±1.20 2.17±1.84 1.70±1.20 1.90±1.32 1.93±0.78 2.07±1.015 <0.001

[Table/Fig-6]: VAS dynamic scores in the groups at different intervals postsurgery. 
The scores were individually significant in all the groups (p=0.000)

Group-A Group-B Group-C

 p-valueMean±Sd Mean±Sd Mean±Sd

6 1.03±0.547 1.80±1.73 1.67±1.76 0.094

8 1.55±0.92 1.67±1.12 1.73±1.20 0.798

10 1.97±1.42 2.43±1.97 2.07±1.61 0.529

12 1.84±0.96 1.43±1.19 1.70±1.20 0.367

16 1.48±0.67 1.47±0.73 1.90±1.32 0.142

20 1.61±0.615 1.70±0.75 1.93±0.78 0.206

24 1.90±0.79 2.00±1.017 2.07±1.015 0.794

[Table/Fig-7]: VAS dynamic scores intergroup. 
Comparison revealed none of the scores were significant (p>0.05)

Group-A Group-B Group-C
p-

value

Time noted to take the 
rescue analgesic (hours)

8.23±4.56 8.00±3.67 8.77±3.37 0.73

Time to ambulate (hours) 27.23±11.13 32.87±13.55 36.07±14.61 0.03

Requirement for opioid 0 6 (20%) 8 (26.6%) 0.004

Incidence of side-effects 
(pruritis, nausea, vomiting)

11 (36.6%) 3 (10%) 4 (13.3%) 0.03

[Table/Fig-8]: Comparison of various parameters.

For nausea and vomiting, an additional 4 mg of ondansetron was 
administered postoperatively if required. For constipation, surgical 
advice was sought.

DISCUSSION
In this study, different combinations of drugs were used to provide 
postoperative pain relief to patients following lumbar discectomies. 
We found that adding an adjuvant along with a local anaesthetic 
improves the quality of pain management. Additionally, we 
determined that the inclusion of morphine with bupivacaine in 
a caudal block significantly reduced postoperative VAS scores, 

particularly in the early hours after surgery, and facilitated early 
ambulation postoperatively.

Our results are consistent with a study conducted by Hussein EM et 
al., who compared the epidural use of morphine versus bupivacaine 
in patients undergoing lumbar laminectomies. They found that 
morphine provided effective postoperative analgesia with early 
ambulation and a lower incidence of side effects [12]. Kundra P et 
al., conducted a study with 60 patients to assess pain relief after 
lumbar laminectomy surgeries, comparing preoperative versus 
postoperative caudal morphine administration. Their recorded 
parameters, including VAS scores at eight hours, the time taken 
for the first dose of analgesia postoperatively, and total morphine 
consumption after surgery, showed lower values and were noted 
to be significant with the preoperative use of caudal morphine [18]. 

These results are similar to those of our study, in which postoperative 
VAS scores were found to be periodically lower, particularly at six 
and eight hours after surgery. The addition of a local anaesthetic 
into the caudal space has already proven to be highly beneficial. 
Sekar C et al., studied 82 patients undergoing lumbosacral spine 
surgeries, where patients in the study group received an injection 
of 20 mL of bupivacaine with tramadol before surgery, while the 
control group received normal saline. In their study group, the VAS 
scores recorded were significantly lower at periodic time intervals 
[19]. Kumar S et al., used caudal ropivacaine in patients undergoing 
lumbar surgeries and found it to be a safe and simple approach 
that provides better postoperative pain relief and facilitates early 
mobilisation [20]. The use of caudal local anaesthetics has also 
proven effective in providing good pain relief in paediatric patients 
undergoing infraumbilical surgeries [21]. Cine HS et al., in their 
randomised control study of 120 patients undergoing lumbar disc 
herniation surgeries, found that using a local anaesthetic such as 
bupivacaine alone or in combination proved effective in reducing 
postoperative pain following lumbar discectomies [22]. Likewise, 
in our study, patients who received only bupivacaine also reported 
good pain relief. The recorded VAS dynamic scores were significantly 
low (p-value <0.001).

In our study, we also used dexamethasone as an additive in a 
specific group of patients. The pain scores, as indicated by the 
VAS dynamic scores, were significantly reduced postoperatively 
(p-value <0.001). Various studies and clinical reports have also been 
published regarding the safety of epidural steroids in treating chronic 
low back pain. A non particulate steroid like dexamethasone has 
proven to be highly beneficial with almost no side effects [23-25]. 
El Gendy H and Elsharnouby N found that adding dexamethasone 
to caudal bupivacaine provides a superior duration of analgesia 
in the postoperative period for geriatric patients undergoing hip 
replacement surgeries [10]. Similarly, Kalappa S et al., also found 
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that the addition of dexamethasone as an adjunct in caudal 
anaesthesia is highly effective in lumbosacral spine surgeries [26].

The intraoperative use of fentanyl was compared among different 
groups; however, the difference was not found to be clinically 
significant. Our results were similar to those of a study conducted by 
Kumar S et al., who studied lumbosacral spinal surgeries using the 
posterior approach along with the efficacy of a caudal injection of 
ropivacaine, concluding that this provides a good level of analgesia, 
particularly early in the postoperative period, while also reducing the 
need for intraoperative opioids [20].

In a study conducted by Saoud A et al., nausea and urinary retention 
were noted postoperatively in patients who received bupivacaine with 
morphine [27]. Meanwhile, Sridhar RB et al., reported no side effects 
in their study when examining the addition of dexamethasone to 
ropivacaine in caudal anaesthesia for paediatric patients undergoing 
infraumbilical surgeries [28]. In our study, 11 patients reported 
nausea, vomiting, and pruritus postoperatively in the group receiving 
the combination of morphine and bupivacaine (group A), while 
nausea and vomiting were reported by three patients in group B 
(dexamethasone and bupivacaine) and by four patients in group C 
(bupivacaine) postoperatively. Therefore, while the use of adjuvants has 
its benefits, some minor complications like nausea and vomiting may 
occur in certain patients, which can be managed with reassurance 
and medications.

The strength of our study lies in the use of ultrasound as a modality for 
providing pain relief to our patients. This ensures proper deposition 
of the drug in the anatomical space (caudal) while minimising the 
volume of the drug used. The addition of an adjuvant has resulted 
in superior pain control quality, as evidenced by our VAS static and 
dynamic scores.

Limitation(s)
We have only covered the postoperative period up to 24 hours 
after surgery. Prolonged studies should be conducted to evaluate 
pain relief in the long-term and assess pain that may arise due to 
secondary fibrosis postsurgery.

CONCLUSION(S)
We conclude that when administering a caudal block, the addition 
of an adjuvant to a local anaesthetic provides superior quality pain 
relief for patients undergoing lumbar discectomies. In our study, 
the addition of morphine as an adjunct proved to be a slightly 
better combination for providing pain relief and promoting early 
postoperative ambulation while reducing the need for other pain 
relief medications. Therefore, it is recommended to always choose 
an adjuvant to prolong the effect of the block, thereby providing 
improved pain relief for patients.

REFERENCES
 Peene L, Le Cacheux P, Sauter AR, Joshi GP, Beloeil H; PROSPECT Working [1]

Group Collaborators; European Society of Regional Anaesthesia. Pain 
management after laminectomy: A systematic review and procedure-specific 
postoperative pain management (prospect) recommendations. Eur Spine J. 
2021;30(10):2925-35. Doi: 10.1007/s00586-020-06661-8.

 Sharma SK, Thakur K, Mudgal SK, Payal YS. Acute postoperative pain [2]
experiences and satisfaction with its management among patients with elective 
surgery: An observational study. Indian J Anaesth. 2020;64(5):403-08. Doi: 
10.4103/ija.IJA_33_20.

 McLain JM, Alami WH, Glovak ZT, Cooley CR, Burke SJ, Collier JJ, et al. [3]
Sleep fragmentation delays wound healing in a mouse model of type 2 
diabetes. Sleep. 2018;41(11):zsy156. Doi: 10.1093/sleep/zsy156.

 Bhardwaj M, Jindal P, Srivastava A, Tiwari B. Postoperative pain relief and [4]
functional outcomes after pre-emptive ultrasound-guided caudal analgesia in 
patients undergoing spinal laminectomy under general anaesthesia: Comparison 
between bupivacaine versus bupivacaine with morphine. Indian J Anaesth. 
2022;66:S154-S160.

 Muthukrishnan M, Dixit N, Jain K, Ollapally AT. Ultrasound-guided versus [5]
conventional caudal blocks in children: A randomised clinical study. J Clin Diagn 
Res. 2023;17(8):UC01-UC04. Available from: https://www.doi.org/10.7860/
JCDR/2023/60772/18262.

 Samagh N, Pai RK, Mathews TK, Jangra K, Varma RG. Pre-emptive caudal epidural [6]
analgesia with ropivacaine for lumbosacral spine surgery: A randomized case 
control study. J Anaesthesiol Clin Pharmacol. 2018;34(2):237-41. Doi: 10.4103/
joacp.JOACP_72_17.

 Srinivasan KK, Leo AM, Iohom G, Loughnane F, Lee PJ. Pre-procedure [7]
ultrasound-guided paramedian spinal anaesthesia at L5-S1: Is this better than 
landmark-guided midline approach? A randomised controlled trial. Indian J 
Anaesth. 2018;62(1):53-60. Doi: 10.4103/ija.IJA_448_17.

 Vadhanan P, Rajendran I, Rajasekar P. Ultrasound-guided caudal epidural [8]
anesthesia in adults for anorectal procedures. Anesth Essays Res. 2020;14:239-42.

 Park KD, Kim TK, Lee WY, Ahn J, Koh SH, Park Y. Ultrasound-guided [9]
versus fluoroscopy-guided caudal epidural steroid injection for the treatment 
of unilateral lower lumbar radicular pain: Case-controlled, retrospective, 
comparative study. Medicine (Baltimore). 2015;94(50):e2261. Doi: 10.1097/
MD.0000000000002261.

 El Gendy H, Elsharnouby N. Ultrasound guided single injection caudal epidural [10]
anesthesia of isobaric bupivacaine with/without dexamethasone for geriatric 
patients undergoing total hip replacement surgery. Egyptian Journal of Anaesthesia. 
2014;30(3):293-98. Doi: 10.1016/j.egja.2014.01.004.

 Gupta B. Role of dexamethasone in peri-operative anesthesia management: [11]
A review of literature. Res Pract Anesthesiol Open J. 2017;2(2):33-39. Doi: 
10.17140/RPAOJ-2-114.

 Hussien EM, Mohammed GS, El Shaer AN, Abdelaziz AA, Moharram AA. [12]
Efficacy of sacral epidural blockade with bupivacaine versus morphine as pre-
emptive analgesia for lumbar laminectomy surgeries. Ain-Shams J Anaesthesiol. 
2016;9:260. 

 Dworkin RH, Evans SR, Mbowe O, McDermott MP. Essential statistical principles [13]
of clinical trials of pain treatments. Pain Rep. 2020;6(1):863. Published 2020 
Dec 18. Doi: 10.1097/PR9.0000000000000863.

 Jones JB. Assessment of pain management skills in emergency medicine [14]
residents: The role of a pain education program. J Emerg Med. 1999;17(2):349-54.

 Murphy PB, Bechmann S, Barrett MJ. Morphine. [Updated 2023 May 22]. In: [15]
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK526115/.

 Van Boxem K, Rijsdijk M, Hans G, de Jong J, Kallewaard JW, Vissers K, et al. [16]
Safe use of epidural corticosteroid injections: Recommendations of the WIP 
Benelux work group. Pain Pract. 2019;19(1):61-92. Epub 2018 Jul 2. Doi: 10.1111/
papr.12709. PMID: 29756333; PMCID: PMC7379698.

 Sanghvi C, Dua A. Caudal Anesthesia. [Updated 2023 Mar 2]. In: StatPearls [17]
[Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK551693/. 

 Kundra P, Gurnani A, Bhattacharya A. Preemptive epidural morphine for [18]
postoperative pain relief after lumbar laminectomy. Anesth Analg. 1997;85(1):135-
38. Doi: 10.1097/00000539-199707000-00024.

 Sekar C, Rajasekaran S, Kannan R, Reddy S, Shetty TA, Pithwa YK. Preemptive [19]
analgesia for postoperative pain relief in lumbosacral spine surgeries: A randomized 
controlled trial. Spine J. 2004;4(3):261-64. Doi: 10.1016/j.spine.2003.11.009.

 Kumar S, Palaniappan JM, Kishan A. Preemptive caudal ropivacaine: An effective [20]
analgesic during degenerative lumbar spine surgery. Asian Spine J. 2017;11(1):113-
19. Epub 2017 Feb 17. Doi: 10.4184/asj.2017.11.1.113. PMID: 28243379; PMCID: 
PMC5326719.

 Mohan SK, Selvakumar R, Suresh M, Chandran K. A randomized double-[21]
blinded comparative study of 0.25% Ropivacaine and 0.25% Bupivacaine by 
Caudal epidural for Paediatric sub-umbilical surgeries. Indian J Clin Anaesth. 
2016;3(4):593-98.

 Cine HS, Uysal E. Preemptive caudal anesthesia on back pain after lumbar [22]
discectomy: A randomized and controlled study. Cir Cir. 2023;91(5):641-47. 
English. Doi: 10.24875/CIRU.23000311. PMID: 37844891.

 Schneider B, Varghis N, Kennedy D. Ideal corticosteroid choice for epidural [23]
steroid injections: A review of safety and efficacy. Cur Phys Med Rehabil Rep. 
2015;3:151-58.

 Kennedy DJ, Levin J, Rosenquist R, Singh V, Smith C, Stojanovic MP, et al. [24]
Epidural steroid injections are safe and effective: Multisociety letter in support 
of the safety and effectiveness of epidural steroid injections. Pain Med. 
2015;16(5):833-38. Doi: 10.1111/pme.12667.

 Kalappa S, Sridhar RB, Nagappa S. Comparing the efficacy of caudal with [25]
intravenous dexamethasone in the management of pain following lumbosacral 
spine surgeries: A randomized double blinded controlled study. Anesth Essays 
Res. 2017;11(2):416-20. Doi: 10.4103/0259-1162.194581.

 Kalappa S, Sridhara RB, Kumaraswamy S. Dexmedetomidine as an adjuvant to [26]
pre-emptive caudal epidural ropivacaine for lumbosacral spine surgeries. J Clin 
Diagn Res. 2016;10(1):UC22-UC24. Doi: 10.7860/JCDR/2016/15286.7145.

 Saoud A, Elkabarity RH, Abdellatif AA. Efficacy of preemptive caudal analgesia [27]
in single level lumbar spine decompression and fusion surgery. World Spinal 
Column J. 2012;3:71-79.

 Sridhar RB, Kalappa S, Nagappa S. Nonopioid (Dexmedetomidine, [28]
Dexamethasone, Magnesium) adjuvant to ropivacaine caudal anesthesia in 
paediatric patients undergoing infraumbilical surgeries: A comparative study. 
Anesth Essays Res. 2017;11(3):636-41. Doi: 10.4103/0259-1162.206853.



Aastha Srivastava et al., Comparison of Two Groups of Drugs for Caudal Block www.jcdr.net

Journal of Clinical and Diagnostic Research. 2025 May, Vol-19(5): UC13-UC181818

PArtiCulArS OF COntriButOrS:
1. Associate Professor, Department of Anaesthesia, Gautam Buddha Chikitsa Mahavidyalaya, Dehradun, Uttarakhand, India.
2. Professor, Department of Anaesthesia, Himalayan Institute of Medical Sciences, Dehradun, Uttarakhand, India.
3. Assistant Professor, Department of Neurosurgery, Himalayan Institute of Medical Sciences, Dehradun, Uttarakhand, India.

PlAGiAriSM CheCKinG MethOdS: [Jain H et al.]

•  Plagiarism X-checker: Nov 12, 2024
•  Manual Googling: Jan 20, 2025
•  iThenticate Software: Feb 13, 2025 (11%)

nAMe, AddreSS, e-MAil id OF the COrreSPOndinG AuthOr:
Aastha Srivastava,
Associate Professor, Department of Anaesthesia, Gautam Buddha Chikitsa 
Mahavidyalaya, Dehradun, Uttarakhand, India.
E-mail: rollickingaastha@gmail.com

Date of Submission: nov 11, 2024
Date of Peer Review: Jan 02, 2025
Date of Acceptance: Feb 15, 2025
Date of Publishing: May 01, 2025

AuthOr deClArAtiOn:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

etyMOlOGy: Author Origin

eMendAtiOnS: 7

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

