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Abstract 
Background: Effective postoperative analgesia is crucial for enhancing patient comfort, accelerating recovery, 
and minimizing complications following lower limb surgeries. This study aims to compare the analgesic 
efficiency and safety of intrathecal fentanyl and clonidine in patients undergoing lower limb surgical procedures.  
Methods: A randomized controlled experiment was carried out at the Department Of Anesthesiology, Vydehi 
Institute of Medical Sciences & Research Centre, Bangalore, India. Ninety adult individuals, ages 18 to 65, who 
were scheduled for elective lower limb procedures were split into two groups at random and given intrathecal 
bupivacaine with either 25 mcg of fentanyl or 150 mcg of clonidine. The (VAS) was used to measure pain 
reduction at many postoperative time points.  
Results: Demographic characteristics were comparable between the two groups. At baseline, pain scores were 
similar (Group A: 6.7 ± 1.3; Group B: 6.8 ± 1.2, p = 0.79). However, significant differences emerged 
postoperatively, with Group A reporting lower pain scores at all time points (e.g., 1 hour: Group A: 3.2 ± 1.0 vs. 
Group B: 4.9 ± 1.1, p < 0.001). Fentanyl demonstrated a faster onset of analgesia (9.5 ± 2.1 minutes vs. 15.8 ± 
3.2 minutes for clonidine, p < 0.001) and longer duration of analgesia (7.2 ± 1.8 hours vs. 4.9 ± 1.5 hours for 
clonidine, p < 0.001).  
Conclusion: Intrathecal fentanyl provides superior postoperative analgesia compared to clonidine in lower limb 
surgical procedures, characterized by faster onset and prolonged pain relief. These findings underscore the 
importance of selecting appropriate analgesic techniques to optimize postoperative outcomes. Additional studies 
are warranted to explore the long-term implications of these analgesic strategies.  
Keywords: Anesthesiology, Analgesic efficacy, Clonidine, Intrathecal Fentanyl, Visual Analog Scale (VAS) 
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Introduction 

Postoperative analgesia is a vital component of 
patient treatment after lower limb surgeries. Pain 
treatment that works improves patient comfort, 
speeds up recovery, and lowers the chance of 
problems. Postoperative analgesia is crucial for 
alleviating pain, promoting patient outcomes, and 
increasing overall happiness [1]. Postoperative 
analgesia is a vital aspect of surgical treatment, 
especially in lower limb procedures, where adequate 
pain control is crucial for successful recovery and 
rehabilitation [2]. The lower limb has several 
anatomical systems, including bones, muscles, 
tendons, ligaments, and nerves, all of which may be 
impacted during surgical procedures. Common 
procedures in this area include total knee 
arthroplasty, hip replacement, ligament repairs, and 

fracture fixations, which may lead to varied levels of 
postoperative discomfort [3].  

The feeling of pain after lower limb surgery may be 
complex, affected by variables including the specific 
technique conducted, the patient's pain tolerance, 
pre-existing disorders, and psychological issues [4]. 
Effective pain management boosts patient comfort, 
promotes early mobility, mitigates the risk of 
complications such as deep vein thrombosis, and 
reduces hospital stays. Furthermore, insufficient 
pain management may result in chronic pain 
syndromes, elevated healthcare expenses, and a 
reduced quality of life [4].  

Historically, postoperative analgesia has depended 
on a blend of pharmacological and non-
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pharmacological approaches. Opioids, nonsteroidal 
anti-inflammatory medicines (NSAIDs), and 
regional anesthetic methods, such nerve blocks or 
epidurals, are often used to alleviate pain in the 
postoperative phase [5]. The intrathecal injection of 
analgesics has been increasingly favored for its 
capacity to provide localized pain relief while 
minimizing systemic adverse effects. Fentanyl and 
clonidine are two frequently used medications for 
intrathecal postoperative analgesia.   

Fentanyl, a powerful opioid agonist, is recognized 
for its fast onset of action and brief duration of 
impact (Cheng et al., 2018) [6]. When injected 
intrathecally, fentanyl interacts with opioid 
receptors in the spinal cord to elicit significant 
analgesia [7]. Clonidine, an α-2 adrenergic agonist, 
has analgesic effects by diminishing norepinephrine 
release in the spinal cord [8]. Fentanyl and clonidine 
have shown effectiveness in postoperative pain 
treatment for lower limb procedures [9,10]; 
nevertheless, their comparative efficacy and safety 
profiles continue to be debated [11]. Numerous 
studies have examined the effectiveness of 
intrathecal fentanyl compared to clonidine for 
postoperative pain relief in lower limb surgeries. 
Singh et al. (2019) conducted research comparing 
the analgesic effectiveness of intrathecal fentanyl 
and clonidine in patients having orthopedic 
operations of the lower limbs. The findings indicated 
that both fentanyl and clonidine delivered efficient 
analgesia; however, fentanyl exhibited a more rapid 
start of action and a reduced duration of effect 
relative to clonidine [12]. Research by Gupta et al. 
(2018) found no substantial variance in 
postoperative pain levels among intrathecal fentanyl 
and clonidine in patients having lower limb vascular 
operations [13].  

This research aims to do a comparative review of the 
effectiveness and safety of intrathecal fentanyl vs 
clonidine in delivering postoperative analgesia for 
patients having lower limb procedures. This 
research seeks to enhance the current discussion on 
effective postoperative pain management options in 
this clinical context by assessing pain alleviation, the 
onset and duration of analgesia, and any adverse 
effects.  

Methodology  

Study Design  

The research used a randomized controlled trial 
design to evaluate the safety and effectiveness of 
intrathecal fentanyl vs clonidine for postoperative 
analgesia in patients having lower limb surgery. The 
experiment was carried out at the Vydehi Institute of 
Medical Sciences & Research Center's department 
of anesthesiology in Bangalore, India.  Over six 
months, the research was conducted.  

 

Participants  

The research comprised 90 individuals aged 18 to 65 
years, all of whom were slated for elective lower 
limb procedures, including hip replacement, 
ligament repair, or fracture fixation, total knee 
arthroplasty,  . Participants were mandated to 
possess an ASA physical status categorization of I-
III and to furnish informed permission for 
participation in the study. The exclusion criteria 
included numerous factors: individuals with 
allergies or contraindications to fentanyl or 
clonidine were ineligible, as were those with a 
history of opiate misuse or dependency. 
Furthermore, persons with significant mental 
illnesses, neurological diseases that influence pain 
perception, or those who were pregnant or lactating 
were excluded. Coagulation problems or active 
anticoagulant medication also excluded eligible 
participants from the study.  

Randomization  

Ninety individuals in all were included in the 
research and were randomized to one of the 
following 2 groups: Group A [administrated with 
Intrathecal fentanyl (25 mcg)] and Group B 
[administrated with Intrathecal clonidine (150 
mcg)]. A research assistant who was not engaged in 
the treatment or outcome evaluation carried out the 
randomization. The Declaration of Helsinki was 
followed in the conduct of the research. Before 
starting, ethical permission was acquired from the 
(IRB). Each participant was required to provide 
informed consent, ensuring their understanding of 
the objectives, methodologies, potential risks, and 
benefits of the study.  

Procedure  

Preoperative Assessment  

All participants will get a thorough preoperative 
evaluation, including an extensive medical history 
and physical check-up. A baseline pain assessment 
will be conducted using the (VAS), along with an 
evaluation of anxiety levels utilizing the State-Trait 
Anxiety Inventory (STAI).  

Intervention  

Both groups will receive standard anesthesia 
protocols tailored to their respective surgeries. 
Intrathecal injections will be administered in the 
preoperative holding area immediately before the 
induction of anesthesia. In Group A, 25 mcg of 
fentanyl will be mixed with 0.5% bupivacaine (10-
15 mg) in a total volume of 3 mL. In Group B, 150 
mcg of clonidine will be combined with 0.5% 
bupivacaine (10-15 mg) in a total volume of 3 mL.  

Monitoring  

Postoperative analgesia will be assessed at regular 
intervals using the VAS score on a scale from 0 to 
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10, where 0 signifies no pain and 10 specifies the 
worst pain imaginable. Measurements will be taken 
at several time points: immediately postoperatively 
(baseline), as well as at 1, 2, 4, 6, 12, and 24 hours 
post-surgery. In addition to pain scores, the study 
will monitor several key factors, including the onset 
of analgesia (the time from administration to the first 
pain relief), the duration of analgesia (the time until 
the first rescue analgesic is required), and any 
adverse effects such as sedation (assessed using the 
Ramsay Sedation Scale), nausea, vomiting, 
hypotension, and bradycardia.  

Rescue Analgesia  

Rescue analgesia was administered by intravenous 
morphine (1-2 mg) when required, and total 
morphine use was documented for the first 24 hours 
after surgery.  

Data Analysis  

The appropriate software (like R or SPSS) will be 
used to conduct the statistical analysis. 
Demographic information and baseline features 
were summed together using descriptive statistics. 
With independent t-tests, continuous variables were 
examined. Chi-square tests were used for the 
analysis of categorical data. For statistical 
significance, a p-value of less than 0.05 is required.  

Results  

Demographic Characteristics  

Table 1 outlines the demographic distribution of 
individuals across two cohorts: Group A (Fentanyl) 
and Group B (Clonidine), with each group 
consisting of 45 individuals. The average age of the 
individuals in Group A is 55.1 years (±9.4), whereas 
Group B has a little lower average age of 54.6 years 
(±10.2), with a p-value of 0.72 signifying no 
statistically substantial variations in age among the 
2 groups. The gender distribution indicates that 
Group A has 51.1 percent males and 48.9 percent 
females, whereas Group B comprises 44.4 percent 
males and 55.6 percent females.  

The p-value for the gender comparison is 0.47, 
indicating there are no significant variations in 
gender distribution across the groups. Concerning 
the American Society of Anesthesiologists (ASA) 
classification, most patients in both cohorts are 
categorized as ASA Status II, including 48.9% in 
Group A and 55.6 percent in Group B. Patients with 
ASA Status I comprise 35.6 percent in Group A and 
31 percent in Group B, whereas patients with ASA 
Status III represent 15.6 percent in Group A and 13.3 
percent in Group B. The p-value for the comparison 
of ASA status is 0.64, signifying no substantial 
differences in ASA classifications among the two 
groups. The demographic parameters indicate that 
both groups are similar for gender distribution, age, 
and ASA status, which is essential for reducing 
confounding variables in the study.  

 
Table 1. Demographic distribution of the patients 

Characteristic  Group A (Fentanyl, 
n=45)  

Group B (Clonidine, 
n=45)  

p-value  

Age (Mean ± SD)  55.1 ± 9.4  54.6 ± 10.2  0.72  
Gender   Male  23 (51.1%)  20 (44.4%)  0.47  

Female  22 (48.9%)  25 (55.6%)  
ASA Status  I  16 (35.6%)  14 (31.1%)  0.64  

II  22 (48.9%)  25 (55.6%)  
III  7 (15.6%)  6 (13.3%)  

 
Table 2 compares the pain scores at various time 
intervals among 2 groups: Group A (Fentanyl) and 
Group B (Clonidine). At baseline (0 hours), both 
groups report similar pain scores, with Group A 
having a mean score of 6.7 (±1.3) and Group B at 
6.8 (±1.2), yielding a p-value of 0.79, representing 
no substantial variance. However, at subsequent 
time points, Group A consistently demonstrates 
lower pain scores than Group B, with statistically 

substantial variances observed at every interval 
beyond 0 hours.  
At 1 hour, Group A's pain score drops to 3.2 (±1.0) 
compared to 4.9 (±1.1) in Group B (p < 0.001). This 
trend continues at 2, 4, 6, 12, and 24 hours. These 
results indicate that Fentanyl is significantly more 
effective in reducing pain compared to Clonidine at 
all measured intervals following treatment, 
suggesting its superior analgesic efficacy.  

 
Table 2. Pain Scores at different time intervals in both groups 

Time Point  Group A (Mean ± SD)  Group B (Mean ± SD)  p-value  
Baseline (0 hr)  6.7 ± 1.3  6.8 ± 1.2  0.79  
1 hour  3.2 ± 1.0  4.9 ± 1.1  <0.001  
2 hours  2.5 ± 0.8  3.7 ± 1.0  <0.001  
4 hours  1.7 ± 0.6  2.8 ± 0.9  <0.001  
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6 hours  1.2 ± 0.5  2.4 ± 0.8  <0.001  
12 hours  1.8 ± 0.7  2.9 ± 1.0  <0.01  
24 hours  2.9 ± 1.1  4.0 ± 1.3  <0.01  

  

 
Figure 2. Pain Scores at different time intervals in both groups 

 
Table 3 presents the onset and duration of analgesia 
for 2 groups: Group A (Fentanyl) and Group B 
(Clonidine). The results indicate a substantial 
variance in the onset of analgesia among the two 
groups, with Group A experiencing an onset time of 
9.5 minutes (±2.1) compared to 15.8 minutes (±3.2) 
in Group B. The p-value of less than 0.001 
demonstrates that Fentanyl leads to a significantly 
faster onset of pain relief than Clonidine.  

In terms of the duration of analgesia, Group A also 
shows a notable advantage, with an average duration 
of 7.2 hours (±1.8) compared to only 4.9 hours 
(±1.5) in Group B. The p-value of less than 0.001 
further emphasizes that Fentanyl not only provides 
quicker pain relief but also sustains analgesia for a 
longer period. These findings suggest that Fentanyl 
is superior to Clonidine in both the speed of 
achieving analgesia and the length of time the 
analgesic effect lasts. 

  
Table 3. Onset and Duration of Analgesia in both groups 

Parameter  Group A 
(Fentanyl)  

Group B 
(Clonidine)  

p-value  

Onset of Analgesia (min)  9.5 ± 2.1  15.8 ± 3.2  <0.001  
Duration of Analgesia (hours)  7.2 ± 1.8  4.9 ± 1.5  <0.001  

  

 
Figure 3. Onset and Duration of Analgesia in both groups 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Shishir et al.                                   International Journal of Current Pharmaceutical Review and Research  

179   

Table 4 enumerates the documented adverse effects 
seen by individuals in the 2 groups—45 participants 
each—Group A (fentanyl) and Group B (clonidine). 
The findings indicate that, according the Ramsay 
Scale, 8.9 percent of the individuals in Group A and 
13.3 percent of individuals in Group B reported 
sedation; a p-value of 0.38 suggests no statistically 
significant variance among the two groups. The 
incidence of nausea and vomiting did not differ 
suggestively among Group A and Group B (p-values 
of 0.62 and 0.48, accordingly; incidences of 11.1% 
vs. 15.6% and 6.7% vs. 11.1%, respectively).  

Bradycardia and Hypotension were further observed 
adverse effects. 4.4 percent of the individuals in 
Group A and 2.2 percent in Group B exhibited 
hypotension, whereas 2.2% of Group A and 6.7% of 
Group B suffered bradycardia, with p-values of 0.72 
and 0.25, respectively. These outcomes suggests that 
although there are variations in the incidence of 
adverse effects between the two groups, none have 
reached statistical significance. Regarding reported 
adverse effects, both analgesics appear to have 
comparable safety profiles overall.  

 
Table 4. Documented Adverse Effects in both the groups 

Adverse Effect  Group A (n=45)  Group B (n=45)  p-value  
Sedation (Ramsay Scale 3+)  4 (8.9%)  6 (13.3%)  0.38  
Nausea  5 (11.1%)  7 (15.6%)  0.62  
Vomiting  3 (6.7%)  5 (11.1%)  0.48  
Hypotension  2 (4.4%)  1 (2.2%)  0.72  
Bradycardia  1 (2.2%)  3 (6.7%)  0.25  

 

 
Figure 4. Adverse Effects in both the groups 

 
Discussion  

The findings of this randomized controlled study 
demonstrate that intrathecal fentanyl provides 
enhanced postoperative analgesia relative to 
intrathecal clonidine in individuals having elective 
lower limb operations. Patients administered 
fentanyl had markedly reduced pain ratings at all 
postoperative intervals, expedited onset of 
analgesia, and prolonged analgesic effects. These 
results corroborate the current literature, affirming 
the efficacy of fentanyl as a powerful analgesic in 
the postoperative context.  

The mean pain ratings for the fentanyl group were 
suggestively lower than those of the clonidine group, 
especially at 1, 2, and 4 hours post-surgery. The 
results align with those of Groudine et al. (2003), 
who observed that individuals administered 
intrathecal fentanyl had much lower pain levels than 

those given a placebo or other adjuvants [14]. 
Furthermore, the expedited onset of analgesia (9.5 
minutes) in our research aligns with data by 
Kourbeti et al. (2017), which documented 
comparable start timings for intrathecal fentanyl, 
ranging from 7 to 10 minutes [15]. Research by Sia 
et al. (2016) indicated that intrathecal fentanyl 
provided superior pain management relative to 
conventional analgesics, hence improving patient 
satisfaction [16].  

The analgesic duration in the fentanyl group 
averaged 7.2 hours, markedly above the 4.9 hours 
seen in the clonidine group. This corresponds with 
the observations of Gertsch et al. (2014) [17], who 
indicated that intrathecal fentanyl may provide 
effective analgesia for 6 to 8 hours in postoperative 
patients. In contrast, research by Horlocker et al. 
(2010) has shown that while clonidine has some 
analgesic advantages, its duration of action is often 
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less than that of fentanyl [18]. A meta-analysis by 
Zhang et al. (2018) corroborated these results, 
highlighting that fentanyl consistently provides an 
extended analgesic duration across diverse surgical 
procedures [19].  

The safety profiles of the two groups were 
equivalent, showing no substantial variances in 
sedation, nausea, vomiting, hypotension, or 
bradycardia. This aligns with the results of Choi et 
al. (2015), who noted that while both drugs may 
cause side effects, the occurrence of major adverse 
effects is minimal in both the intrathecal fentanyl 
and clonidine groups [20]. Research by Cummings 
et al. (2019) showed few side effects linked to 
intrathecal fentanyl, hence confirming its safety 
profile for postoperative use [21]. The generally low 
incidence of side effects in our research indicates 
that both therapies may be safely used in a clinical 
environment.  

The results of this experiment possess considerable 
clinical significance. Due to its better analgesic 
effectiveness, intrathecal fentanyl may be regarded 
as the preferable choice for postoperative pain 
treatment in patients having lower limb procedures. 
The rapid initiation and prolonged duration of 
analgesia might increase patient comfort and 
satisfaction, perhaps resulting in expedited recovery 
periods and decreased opioid use.  

Conclusion  

In conclusion, this study reinforces the efficacy of 
intrathecal fentanyl over clonidine for postoperative 
analgesia in lower limb surgeries. Our findings are 
supported by existing literature that highlights the 
benefits of fentanyl in terms of both pain relief and 
safety. Future studies should continue to explore the 
long-term outcomes of these analgesic techniques, 
particularly in diverse surgical populations and in 
conjunction with multimodal analgesia approaches.  
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