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Abstract:  
Background: To compare the safety and efficacy of a spinal anesthetic agent hyperbaric bupivacaine 0.5% 
combined with 5 μg dexmedetomidine and 0.5% hyperbaric bupivacaine during infra-umbilical procedures. 
Several variables, including variations in hemodynamic parameters, the requirement for rescue analgesia, and the 
onset and duration of sensory and motor blockade were carefully assessed. 
Methods: The study comprised 110 ASA I & II patients (18-50 years) going through elective infra-umbilical 
surgery at a tertiary care hospital. Each subject was randomly assigned to one of two groups: Group I received 
bupivacaine alone, whereas Group II received bupivacaine plus dexmedetomidine. For spinal anesthesia, Group I 
was given 15 mg of 0.5% hyperbaric bupivacaine, and Group II was given the same dosage plus an additional 5 
μg of dexmedetomidine. All the parameters such as the duration and commencement of the blockage, 
hemodynamic parameters, and the requirement for rescue analgesia. 
Results: Baseline characteristics were comparable. The onset of sensory/motor blockade did not differ 
significantly. However, Group II exhibited significantly prolonged sensory (238.09±47.77 minutes) and motor 
blockade (220.35±38.07 minutes) than Group I. Rescue analgesia time was delayed in Group II (279±54.58 
minutes). No significant Variations were noted in heart rate systolic/diastolic blood pressure. No postoperative 
nausea or vomiting occurred. 
Conclusion: Spinal anesthesic 0.5% hyperbaric bupivacaine was found to be able to prolong sensory and motor 
blockage, delay the requirement for rescue analgesia, and sustain hemodynamic stability when combined with 5 
μg dexmedetomidine, all without raising the risk of side effects. These findings imply that analgesia's quality has 
increased. To validate these results, more multicenter trials with bigger sample sizes are needed. 
Keywords: Dexmedetomidine, Block, Spinal anesthesia, Intrathecal bupivacaine. 
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Introduction

On August 16, 1898, at the Royal Surgical Hospital, 
August Bier conducted the first spinal anesthesia, 
marking a significant advancement in the field of 
pain control. This procedure involved the 
administration of Cocaine directly into the spinal 
canal. [1,2] This pioneering procedure marked a 
turning point as the patient experienced no pain 
during the operation [3-5]. Spinal Anesthesia, 
characterized by its simplicity and efficacy, has 
become a preferred technique for lower abdomen 
surgeries and lower limbs. Offering rapid drug 
onset, reduced incision time, and enhanced 
postoperative care, it addresses the challenges 
associated with General Anesthesia (GA), such as 
respiratory and cardiovascular complications [6, 7]. 
Despite its advantages, Spinal Anesthesia has 
limitations, including insufficient pain relief in 

certain surgeries and complaints like backache and 
post-dural puncture headache [8-10]. 

To address these constraints, several adjuncts, 
including Fentanyl, Butyrphanol, Clonidine, and 
Dexmedetomidine, have been introduced. 
Dexmedetomidine, an Alpha 2 receptor agonist, has 
become notable for its ability to extend the duration 
of spinal blocks without causing substantial side 
effects [11, 12]. This study examines the safety and 
effectiveness of utilizing 0.5% hyperbaric 
bupivacaine and dexmedetomidine in conjunction 
with plain bupivacaine to give spinal anesthesia for 
procedures performed below the umbilicus. The 
major goals of the study are to evaluate changes in 
hemodynamic parameters, the onset and course of 
sensory and motor blockage, and the necessity of 
further analgesics. 
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Utilization of adjuvants in Spinal Anesthesia, 
especially Dexmedetomidine, represents a 
promising avenue for refining the technique and 
addressing its limitations. [13, 14] This study 
contributes to advancing our understanding of spinal 
anesthesia adjuvants, with potential implications for 
improving patient outcomes in surgical procedures. 

Materials and Methods  

The investigation was conducted at a Tertiary Care 
Centre in North Maharashtra, involving 110 patients 
scheduled for infraumbilical surgeries. Randomly 
assigned to Group I (plain 0.5% hyperbaric 
Bupivacaine) or Group II (0.5% hyperbaric 
Bupivacaine with Dexmedetomidine), participants 
were selected based on ASA I and II criteria. 
Informed consent, detailed explanations, and 
thorough clinical examinations were conducted. 
Pre-anesthesia, patients received Ringer's lactate, 
and vital signs were monitored using multipara 
monitors throughout the procedure. 

Participant size- was of the total of 110 Patients, 
with two groups (I and II) of 55 each.  

n = (Z1-α/2 + Z2-) 2 (σs1 2 + σs2 2) 

(Assumed difference) 2 

Where, α error = 1.96, β error = 0.84 

σs1 = 16.6, σs2 = 11.86. 

Assumed difference = 8. 

Inclusion Criteria  

✔ 18 -50 years. 

✔ Patients belong to ASA I & II Physical Status.   

✔ All patients are going through elective infra-
umbilical surgery.   

✔ Surgery Duration < 90 minutes. 

Exclusion Criteria 

✔ Pregnant women undergoing any surgery 

✔ Patient with a History of allergy to the study 
drug 

✔ Patients with coagulation problems and 
localized infections at the site of spinal 
anesthesia 

Data Collection  

In the data collection phase, patients meeting ASA I 
and II criteria for infra-umbilical surgeries were 
chosen based on inclusion-exclusion criteria. A 

Quincke spinal needle (25G) and a 24G hypodermic 
needle were used for spinal anesthesia, with drugs 
including Bupivacaine, Dexmedetomidine, 
ondansetron, and paracetamol. A multipara monitor, 
tuberculin syringe, and Visual Analog Scale (VAS) 
chart were employed. Spinal anesthesia was 
administered under aseptic conditions in the L3-
L4/L2-L3 subarachnoid space. The patients were 
split into two groups by random assignment, with 
Group I receiving hyperbaric Bupivacaine alone and 
Group II receiving hyperbaric Bupivacaine + 
dexmedetomidine. It was determined how long and 
when sensory and motor blockages first appeared, as 
well as whether rescue analgesia was necessary. 

Statistical Analysis 

Categorical variables were portrayed as percentages 
and figures, while quantitative data were presented 
using both means±SD and median with interquartile 
range (25th and 75th percentiles). Non-parametric 
tests were employed for data not adhering to a 
normal distribution, with the Kolmogorov-Smirnov 
test determining normality. The statistical analysis 
utilized the Independent t-test for variables not 
meeting requirements and the Mann-Whitney Test 
for others. Qualitative variables underwent 
assessment through the Chi-square test. The study 
was conducted using SPSS version 25.0, and 
Microsoft Excel facilitated data entry. A 
significance criterion of <0.05 was employed for the 
p-value. 

Ethical Approval  

The study received approval from the Ethical 
Committee, and all participants provided written 
informed consent before participating in the study. 

Results  

The investigation took place at a tertiary care centre, 
encompassing 110 patients aged 18-50 years 
classified under the ASA. These patients were 
undergoing elective infra-umbilical surgery. 
Patients were divided into two groups at random: 
Group I (n=55) received Hyperbaric Bupivacaine 
(0.5%) 15mg with 0.1 ml normal saline, and Group 
II (n=55) received hyperbaric Bupivacaine (0.5%) 
15mg with five mcg Dexmedetomidine. The 
distribution of age and gender was comparable 
between the groups (p values=0.589 and 0.303, 
respectively), as illustrated in Figure 1. Mean±SD of 
age (years) in Group I was 33.36±10.78, and in 
Group II was 32.49±9.29 without any discernible 
variations between them (p value=0.65).
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Figure 1: Comparing of Age/ Gender in group I and II 

The distribution of ASA grade was comparable between Group I and II, with 65.45% and 60%, respectively, for 
Grade I and 34.55% and 40%, for Grade II (p value=0.554), as illustrated in Table 1. 

Table 1: Comparison of group I and II's ASA grades. 

No statistically significant difference in heart rate (per minute) was noticed between Group I and Group II at 
baseline (p value=0.642), as demonstrated in Figure 2. Furthermore, there was not a noticeable distinction in 
systolic blood pressure (mmHg) at baseline (p value=0.167), as indicated in Table 2. 
 

 
Figure 2: Comparison of trend of heart rate 

Table 2: Systolic blood pressure comparison (mmHg) between groups I and II. 
Systolic blood pressure 
(mmHg) 

Group I 
(n=55) 

Group II 
(n=55) 

Total P value 

At baseline     
Mean±SD  136.02±12.6  133.02±9.85  134.52±11.36   

0.167† Median (25th-75th percentile)  138(132-142)  132(128-140.5)  136(128-142)  
Range  111-158  109-154  109-158  

Discussion  

There was not a noticeable distinction between 
Group I and II in the study's measure of the 
beginning of a sensory block, which was measured 
from the intrathecal injection to the loss of pinprick 
feeling at the T10 dermatome (5.27+/-1.76 minutes) 
and Group II (5.04+/-1.94 minutes) (p=0.524). This 
finding contrasts with the study by S Patro, H 

Deshmukh et al. (2016), where Dexmedetomidine 
significantly accelerated sensory block onset 
compared to plain hyperbaric Bupivacaine [15]. 
Gupta M et al. (2014) found no discernible change 
in sensory block onset between Dexmedetomidine 
and Buprenorphine groups [16]. Furthermore, in our 
study, the onset of motor block was identified by 
measuring the interval between the injection and 

ASA grade       I  II Total P value 
I 36 (65.45%) 33 (60%) 69 (62.73%)  

     
        0.554 

II 19 (34.55%) 22 (40%) 41 (37.27%) 
Total         55      55  110  



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Bhople et al.                                                                                    International Journal of Pharmaceutical and Clinical Research 

370 

attainment of complete motor block regression. 
(Brommage Score of 3) showed no statistically 
significant difference between Group I (4.28+/-2.11 
minutes) and Group II (4.48+/-3.06 minutes) 
(p=0.682). This finding deviates from the 
observations of Patro (2016), who noted a 
significantly faster onset with Dexmedetomidine 
compared to plain Bupivacaine [15]. However, 
consistent with our study, Gupta and Shailaja (2014) 
found no discernible change in motor block onset 
between Dexmedetomidine and Buprenorphine 
groups [16]. 

These variations in onset times could be attributed 
to differences in study populations, drug doses, and 
specific methodologies across studies. It's important 
to consider these factors when interpreting and 
comparing study results. Mohamed Taznim et al. 
(2017) conducted a study on Dexmedetomidine, 
contrasting various hyperbaric Bupivacaine dosages 
for spinal anesthesia. They used 5mcg of 
Dexmedetomidine with doses of 7mg, 8mg, and 
9mg hyperbaric Bupivacaine. The duration required 
for analgesia to begin (to reach the T10 sensory 
level) was slower. In Group A (9.7±1.088 min) 
compared to Group B (9.59±1.583 min) and C 
(8.90±1.709 min), notwithstanding the fact that No 
statistically significant variation was found 
(P=0.0831) [17]. 

The duration of sensory occlusion during the current 
trial varied statistically significantly among the two 
groups, as discovered. The length of the sensory 
block was measured from the moment the sensory 
level dropped to S1 until the T10 dermatome level 
was attained. Group I experienced a sensory 
obstruction lasting 187.2±36.88 minutes, while 
Group II experienced it for 238.09±47.77 minutes 
(P<0.0001). According to Patro, H. Deshmukh et al. 
(2016), Group II had a sensory block for a total of 
317.70±16.16 minutes, while Group I had a block 
for a total of 188±11.86 minutes [15]. Milad 
Minagar et al. examined the effectiveness of 
intrathecal bupivacaine and dexmedetomidine for 
lower abdominal surgery in a 2018 publication. The 
Bupivacaine group's average length of the sensory 
block was 230±86 minutes, which was considerably 
less than the Dexmedetomidine + Bupivacaine 
group's average of 495±138 minutes (p < 0.000) 
[18]. 

Gupta Mahima, S Shailaja, et al. (2014) compared 
intra-thecal Dexmedetomidine with Buprenorphine 
as adjuvants to Bupivacaine in spinal anesthesia. In 
the Buprenorphine group, the length of sensory 
blockade was 225±64.94 minutes, but in the 
Dexmedetomidine group, it was 451.4±270.19 
minutes (P=0.002). This suggests that 
Dexmedetomidine considerably extended the 
duration of sensory block in comparison to 
Buprenorphine. [16]. In our investigation, the length 
of the motor block was ascertained by timing the 

injection and the completion of the full motor block 
regression. (Brommage Score of 3). Group I had 
motor blockade for 179.45±43.79 minutes, while 
Group II experienced it for 220.35±38.07 minutes 
(P<0.0001). This aligns with the findings of Patro, 
H Deshmukh et al. (2016), where the total duration 
of motor block was 286.33±15.15 minutes in Group 
II (Dexmedetomidine + Bupivacaine) and 
166.5±12.11 minutes in Group I (Bupivacaine) [15]. 
Gupta, S Shailaja (2014) further demonstrated that 
there were substantial differences in the length of 
motor blockage in the groups receiving 
buprenorphine and dexmedetomidine. [16]. 

In terms of postoperative pain, the NRS score was 
recorded 90 minutes after achieving the T10 sensory 
level, and rescue analgesia administration time was 
notably prolonged in Group II (279±54.58 minutes) 
compared to Group I (226.35±46.14 minutes, 
P<0.001) [19-21]. Similar findings were reported by 
Patro S, H Deshmukh et al. (2016), where the 
duration of analgesia was 333.6±20.67 minutes with 
Dexmedetomidine compared to 193±7.06 minutes 
in the Bupivacaine group [22] 

Conclusions 

The current clinical comparison study conclusion 
indicates that there are a number of advantages to 
combining 5 µg (0.1 ml) of dexmedetomidine with 
0.5% hyperbaric bupivacaine (15 mg or 3 ml) for 
spinal anesthesia. These consist of extending the 
duration of the motor and sensory blockades. 
Additionally, there was an observed increase in the 
duration of analgesia and an improvement in its 
quality. Furthermore, the inclusion of 
Dexmedetomidine contributes to better 
hemodynamic stability during the procedure. 

However, it's crucial to note that the study 
acknowledges the need for further research 
validation. The recommendation is for a multicenter, 
more extensive sample size investigation. This 
would help to confirm and strengthen the reliability 
of the current findings.  

Summary 

The study suggests that Dexmedetomidine is a 
potent adjuvant to Intrathecal Bupivacaine for spinal 
anesthesia, but further investigation is required for 
comprehensive confirmation. 

References 

1. Dey S, Vrooman BM. Alternatives to Opioids 
for Managing Pain. StatPearls Publishing. 20 
23; Jan– PMID: 34662057. 

2. Raja SN, Carr DB, Cohen M, et al.. The revised 
International Association for the Study of Pain 
definition of pain: concepts, challenges, and 
compromises. Pain. 2020 Sep 01; 161 (9):1976-
1982. 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Bhople et al.                                                                                    International Journal of Pharmaceutical and Clinical Research 

371 

3. Kanazi GE, Aouad MT, Jabbour-Khoury SI, Al 
Jazzar MD, Alameddine MM, Al-Yaman R, et 
al. Effect of low-dose dexmedetomidine or 
clonidine on the characteristics of bupivacaine 
spinal block. Acta Anaesthesiol Scand 2006; 
50:222-7. 

4. Gupta R, Verma R, Bogra J, Kohli M, Raman 
R, Kushwaha JK, et al. A comparative study of 
intrathecal dexmedetomidine and fentanyl as 
adjuvants to bupivacaine. J Anaesthesiol Clin 
Pharmacol 2011;27:339-43 

5. Eisenach JC, De Kock M, Klimscha W. Alpha 
(2)-adrenergic agonists for regional anesthesia. 
A clinical review of clonidine (1984-1995). 
Anaesthesiology.1996; 85:655-74 

6. Borgeat A, Aguirre J. Update on local 
anesthetics. Curr Opin Anaesthesiol 2010; 
23(4): 466–471. 

7. Kamal MH, Ibrahim JH, Saaed AA, Zayed MS, 
Magdy M. Comparison of Intrathecal 
Dexmedetomidine and Fentanyl as Adjuvants 
to Levobupivacaine in Parturients Undergoing 
Elective Cesarean Sections. Med J Cairo Univ 
2017; 85(2):593–600. 

8. Safari F, Aminnejad R, Mohajerani SA, Farivar 
F, Mottaghi K, Safdari H. Intrathecal 
Dexmedetomidine and Fentanyl as Adjuvant to 
Bupivacaine on Duration of Spinal Block in 
Addicted Patients. Anesthesiol Pain Med 2016; 
6(1):1–8 

9. Ayman Eskander T. Saadalla and Osama Yehia 
A. Khalifa. Influence of Addition of 
Dexmedetomidine or Fentanyl to Bupivacaine 
Lumber Spinal Subarachnoid Anesthesia for 
Inguinal Hernioplasty. Anaesth. essay Res 201 
7; 11(3):554–557. 

10. Wilwerth, M.; Majcher, J.L.; Van der Linden, 
P. Spinal fentanyl vs. sufentanil for post-
operative analgesia after C-section: A double-
blinded randomised trial. Acta Anaesthesiol. 
Scand. 2016; 60: 1306–1313. 

11. Wang YQ,  Zhang X.J, Wang Y. Effect of 
intrathecal dexmedetomidine on cesarean 
section during spinal anesthesia: A meta-
analysis of randomized trials. Drug Des. Dev. 
Ther. 2019; 13:2933–2939. 

12. Li Z, Tian M, Zhang CY, et al. A Randomised 
Controlled Trial to Evaluate the Effectiveness 
of Intrathecal Bupivacaine Combined with 
Different Adjuvants (Fentanyl, Clonidine and 

Dexmedetomidine) in Caesarean Section. Drug 
Res. 2015; 65: 581–586 

13. Sun S, Wang J, Wang J, Wang F, Xia H, Yao S. 
Fetal and maternal responses to 
dexmedetomidine intrathecal application 
during cesarean section: A meta-analysis. Med. 
Sci. Monitor. 2020; 26: e918523. 

14. Meininger D, Byhahn C, et al. Intrathecal 
fentanyl, sufentanil, or placebo combined with 
hyperbaric mepivacaine 2% for parturient 
undergoing elective caesarean delivery. Anesth. 
Analg. 2003; 96: 852–858. 

15. Patro S, Deshmukh H, Ramani Y. Evaluation of 
Dexmedetomidine as an Adjuvant to Intrathecal 
Bupivacaine in Infraumbilical Surgeries. J. of 
Clin. and Diag. Res. 2016 Mar; 10(3): UC13-
UC167444765. 

16. Gupta M, Shailaja K, Comparison of Intrathecal 
Dexmedetomidine with Buprenorphine as 
Adjuvant to Bupivacaine in Spinal Anesthesia. 
Journal of Clinical and Diagnostic Research. 
2014 Feb; 8(2):114-117. 

17. Mohamed T, Susheela I, Balakrishnan BP, 
Kaniyil S. Dexmedetomidine as adjuvant to 
lower doses of intrathecal Bupivacaine for 
lower limb orthopedic surgeries. Anesth Essays 
Res 2017; 11:681-5. 

18. Minagar M, Alijanpour E, Jabbari A, Rabiee 
SM, et al. The efficacy of the addition of 
Dexmedetomidine to intrathecal Bupivacaine in 
lower abdominal surgery under spinal 
anesthesia. Caspian J Intern Med 2019; 10(2): 
142-149. 

19. Geneen LJ, Moore RA, Clarke C, Martin D, 
Colvin LA, Smith BH. Physical activity and 
exercise for chronic pain in adults: an overview 
of Cochrane Reviews. Cochrane Database Syst 
Rev. 2017 Jan 14; 1(1):CD011279. 

20. Tighe P, Buckenmaier CC, Boezaart AP, Carr 
DB, Clark LL, Herring AA, Kent M, Mackey S, 
Mariano ER, Polomano RC, Reisfield GM. 
Acute Pain Medicine in the United States: A 
Status Report. Pain Med. 2015 Sep; 16(9):18 
06-26. 

21. Al-Ghanem SM, Massad IM, Al-Mustafa MM, 
Al-Zaben KR, Qudaisat IY, Qatawneh AM, et 
al. Effect of adding dexmedetomidine versus 
fentanyl to intrathecal bupivacaine on spinal 
block characteristics in gynecological 
procedures: A double blind controlled study. 
Am J Appl Sci 2009; 6:882-7.

 


