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Abstract  

 

Background: Spinal anesthesia is widely used for infraumbilical surgeries. Commonly 

bupivacaine, Ropivacaine,lidocaineand tetracaine are agents used for spinal anesthesia. 

Adjuvants like butorphanoland Dexmedetomidine are frequently used to increase 

duration as well as quality of spinal anesthesia. Butorphanol and Dexmedetomidine are 

frequently used as adjuvant for spinal anesthesia along with bupivacaine. 

Aims and Objectives: To evaluate the efficacy of the Bupivacaine with 

Dexmedetomidine significantly delays the need of postoperative rescue analgesia for 

infraumbilical surgeries. 

Materials and Methods: This study retrieved retrospective records of spinal anesthesia 

for infraumbilical surgeries. Records were analyzed if bupivacaine dose was 2.5 ml of 

0.5% heavy bupivacaine and adjuvant used was either Dexmedetomidine 5µg or 

Butorphanol 25 µg. Records were divided into two groups-Bupivacaine + butorphanol 

and Bupivacaine + Dexmedetomidine. Data of time to rescue analgesia and events of 

hypotension, bradycardia and shivering were collected and compared.  

Results and Observations: We retrieved 196 medical records of infraumbilical 

surgeries under spinal anesthesia for inclusion in the study excluding lower segment 
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caesarian section. Of these records 32 cases were excluded due to use of different 

anesthetic agent or dose used was different. Applying age exclusion criteria removed 9 

records. We are left with 164 records that satisfied all inclusion and exclusion criterias 

(FIG1). Bupivacaine and butorphanol (Group B) was used in 68 cases while 

Bupivacaine and Dexmedetomidine (Group D) was used in 96 patients. Time for rescue 

analgesia was found to be 345.46±38.21 minutes for group B (Bupivacaine + 

Butorphanol) and 436.8± 48.23 for Group D (Bupivacaine+ Dexmedetomidine). The 

difference was found to be statistically significant. The study found 11 records of 

hypotension, 14 of Bradycardia and one record of shivering in Group D (Bupivacaine + 

Dexmedetomidine). In Group B (Bupivacaine + Butorphanol) we found two cases of 

hypotension and one record of Bradycardia. 7 events of shivering were recorded in 

group B. All differences in safety parameters were statistically significant.  

Conclusion:In our study we have concluded, that Bupivacaine with Dexmedetomidine 

significantly delays the need of postoperative rescue analgesia for infraumbilical 

surgeries. Adverse effects of hypotension and bradycardia was more frequent with 

Dexmedetomidine while shivering was found to be more frequent with butorphanol. 

Keywords:Dexmedetomidine, spinal anaesthesia, butorphanol, infraumbilical 

surgeries, hypotension, bradycardia, bupivacaine 

 

Introduction 

Spinal anesthesia is widely used for infraumbilical surgeries[1].An efficient 

management of perioperative and postoperative pain after lower extremity orthopedic 

surgery represents an important component of early postoperative recovery as it serves 

to blunt autonomic, somatic and endocrine reflexes with a resultant potential of 

decreasing perioperative morbidity [2]. Thus, adequate pain management is essential to 

facilitate rehabilitation and accelerate functional recovery, enabling patients to return to 

their normal activity more quickly. Polypharmacological approach is the most common 

practice to treat perioperative pain, as no single agent has yet been identified to 

specifically inhibit nociception without associated side effects [3]. Different techniques 

and drugs had been studied in order to prolong the duration of regional anesthesia and 

achieve postoperative pain relief [4]. Opioids are commonly added to local anaesthetics 

to produce spinal and epidural anesthesia. However, significant adverse effects such as, 

urinary retention, respiratory depression, hemodynamic instability, pruritus and 

occasionally severe nausea and vomiting, may limit their use [5, 6, 7]. Spinal anesthesia is 

widely used for infraumbilical surgeries [7, 8]. Commonly bupivacaine, Ropivacaine [9, 

10] lidocaine [11] and tetracaine are agents used for spinal anesthesia [12]. Adjuvants like 

butorphanol [13] and Dexmedetomidine [14], are frequently used to increase duration as 

well as quality of spinal anesthesia.Butorphanol is a synthetic opioid agonist-antagonist 

and produces analgesic effect [15]. Its duration of analgesia is dependent on its route of 

administration [16].Dexmedetomidine is an alpha agonist and blocks central sympathetic 

outflow by decreasing release of norepinephrine[17]. It has sedative, hypnotic, 

anxiolytic, analgesic and sympatholytic activity. Spinal anesthesia is associated with a 

few adverse events like hypotension[18,19,20,21,22], bradycardia[23,24]and shivering[25,26], 

Postoperative pain[27,28], is a major issue and different strategies are used for its 

management[29,30,31]. However there is paucity of data to objectively prefer one over 

another. Present study was an attempt to generate data and advocacy regarding their 
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use. 

Primary objective of the study was to compare Bupivacaine (2.5ml of 0.5% hyperbaric 

Bupivacaine) and butorphanol (25µg) with bupivacaine (2.5ml of 0.5% hyperbaric 

Bupivacaine) and Dexmedetomidine (5µg) time needed for rescue analgesia 

postoperatively. Primary outcome measure was time duration from start of surgery to 

first use of analgesic (rescue analgesia) postoperatively. Secondary objective was to 

compare adverse events associated with their use-hypotension, bradycardia and 

shivering. 

 

Materials and Methods 

We have collected the data from the Department of Anaesthesiology, Noida 

International Institute of Medical Sciences(NIIMS), Noida International University, 

Greater Noida, Noida, UP, India. Ethical clearance was taken from institutional ethics, 

committee before start of the study (NIIMS/IEC/April-2022/D-1). Site of study was a 

tertiary care hospital in National Capital region, India. Convenience sampling was done 

by using hospital records of spinal anesthesia for infraumbilical surgeries in the study. 

All records of elective infraumbilical surgeries under spinal anesthesia of adult patients 

(18-60 years) in these months were retrieved. Lower segment cesarean sections were 

excluded. Records were assessed to find out those records of patients who were given 

bupivacaine 10 mg and adjuvants used were either butorphanol 5µg or 

Dexmedetomidine 10µg. Records with other agents or with different doses were 

excluded. Use of any analgesics preoperatively (within 6 hours) or intra-operatively 

were kept as exclusion criteria. Conversions to general anesthesia due to any cause 

were to be excluded. 

Time to rescue analgesia was measured from start of surgery to first dose of analgesic 

given on complaint of the patient postoperatively irrespective of the analgesic used. 

Safety parameters of hypotension, bradycardia and shivering were to be noted. Pruritus 

and nausea were not included in the study due to our concern that these events might 

not be accurately registered in records. Absence of the terms hypotension, bradycardia 

and shivering from operative/postoperative notes were taken to mean absence of any of 

these events. Absence of time of rescue analgesia would be regarded as missing data 

and that record would be excluded from analysis. 

Potential confounders like duration of surgery, type of surgery and underlying cause of 

operation were recorded. In case of significant differences between the two groups, sub 

group analysis was planned. 

To standardize data extraction, a data extraction form was developed which was simple, 

specific and unambiguous. It included demographic details (Age, gender. weight) dose 

of anesthetic used, duration of surgery, safety parameters (Hypotension, Bradycardia 

and Shivering) and time of rescue analgesia.  

 

Statistical analysis 

Statistical analysis was done using SPSS software (version 24). Time for rescue 

analgesia was treated as continuous data and safety parameters as dichotomous 

variable. Significance testing was done and data tabulated using Microsoft excel. 

Continuous data has been presented as mean ±standard deviation and significance test 

was done with unpaired T-test. Two tailed Z score test was used for safety parameters 
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of hypotension, bradycardia and shivering. 

 

Results and Observations: We retrieved 196 medical records of infraumbilical 

surgeries under spinal anesthesia for inclusion in the study excluding lower segment 

caesarian section. Of these records 32 cases were excluded due to use of different 

anesthetic agent or dose used was different. Applying age exclusion criteria removed 9 

records. We are left with 164 records that satisfied all inclusion and exclusion criterias 

(FIG1). Bupivacaine and Butorphanol (Group B) was used in 68 cases, 44 cases were 

males and 24 cases were females while Bupivacaine and Dexmedetomidine (Group D) 

was used in 96 patients, 62 cases were males and 34cases were females. Table 1and 

Figure 1. Baseline characteristics and final outcomes are presented in Table 2 and 

Figure 2There was no significant difference between the two groups with regards to 

baseline characteristics. 

 

 
 

Fig1: Patient cohort for retrospective review of medical records of infraumbilical 

surgeries under spinal anesthesia 

 

Time for rescue analgesia was found to be 345.46±38.21 minutes for group B 

(Bupivacaine + Butorphanol) and 436.8± 48.23 for Group D (Bupivacaine+ 

Dexmedetomidine). The difference was found to be statistically significant as in Table 

3. 

The study found 11 records of hypotension, 14 of Bradycardia and one record of 

shivering in Group D (Bupivacaine + Dexmedetomidine).In Group B (Bupivacaine + 

Butorphanol)we found two cases of hypotension and one record of Bradycardia.7 

events of shivering were recorded in group B. All differences in safety parameters were 

statistically significant. As in Table 3 and Figure 3. 

 

Table 1:Gender Distribution 

 

Subjects 
Group B 

Bupivacaine+Butorphanol 

Group D 

Bupivacaine+Dexmedetomidine 

Male 44 62 

Female 24 34 

Total 68 96 



VOL13, ISSUE05,2022 

JournalofCardiovascularDiseaseResearch 

ISSN:0975-3583,0976-2833 

 
 
 
 
 
 

1313 
 

 

 
 

Fig 2: Gender distribution in both the groups 

 

Table 2:Baseline characteristics 

 

Baseline Characteristics 

Group B (68) 

Bupivacaine + 

Butorphanol 

Group D (96) 

Bupivacaine + 

Dexmedetomidine 

P 

value 

Mean Age(years) 43.31+8.3 45.31+5.78 0.0706 

Mean Weight(kg) 65.11+ 10.82 68.31+13.12 0.1005 

Mean Duration of 

Surgery(min) 
56.65+16.09 58.09+14.03 0.5433 

 

Table 3: Outcome measures 

 

 

Parameters 

 

Group B 

Bupivacaine + 

Butorphanol 

n= 68 

Group D 

Bupivacaine + 

Dexmedetomidine 

n= 96 

P value 

Rescue 

analgesia(min) 
345.46+38.21 436.8+48.23 

< 

0.0001 

Hypotension 2 (2.9%) 11 (11.5%) .0466 

Bradycardia 1 (1.2%) 14(14.6%) .0041 

Shivering 7 (1.0%) 1 (1.0%) .00672 
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Fig 3: Symptoms noticed in the subjects 

 

Discussion 

 

The study found that time for rescue analgesia was significantly delayed in patients 

receiving Bupivacaine and Dexmedetomidine 10 µg in comparison to bupivacaine + 

butorphanol 5 µg. In Dexmedetomidine group mean time to rescue analgesia was 

436.8±48.23 minutes. It wassimilar to results reported in other clinical trials. Study by 

Gautam B et al.[32] reported326 ±91 min and Rahimzadeh P et al. [33] reported 496.63 

±70.19 minHowever it was much less than time reported by Yektas A et al.[34], who 

found it to be 1042.50±366.78 minutes. It could be due difference in type of surgery as 

the reported time was for patient undergoing transurethral resection of prostrate only. 

This study found that time for rescue analgesia in butorphanol group was 

345.46±38.21. This was higher than those reported by Kumari et al. [35] 156.17±43.918. 

We expect that review is likely to show greater time duration as data from drug chart 

consisted of time when rescue analgesia was administered and not the time when 

patient first complained of pain which would more accurately reflect the duration of 

analgesia. On comparison of safety parameters, hypotension and bradycardia was 

significantly more frequent in Dexmedetomidine group in comparison to butorphanol 

group. Shivering was more frequent in butorphanol group. Shivering is expected to be 

low in dexmedetomidine group as it has been used to decrease shivering during 

anaesthesia[36].However, none of the events were serious in nature and were adequately 

managed. 

 

Limitations 

1. As it was a retrospective medical records review, there is a possibility that time 

lines mentioned in the records might not be strictly accurate.  

2. Time for rescue analgesia was calculated from the time of administration while 

more accurate measure would have been the time when the patient complained of 

pain.  

3. Many parameters for quality and duration of spinal anesthesia could not be assessed 

as time to reach highest sensory level, duration of sensory and motor block are not 

routinely recorded in medical notes.  
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4. Further safety parameters were not defined in a strict manner and may be prone to 

random errors due to subjective judgments of attending physician.  

5. Quality of anesthesia was also not assessed. 

 

These limitations could be overcome in randomized control trial which we plan to do in 

the future.  

 

Conclusion 

Our study suggests that the Dexmedetomidine could be a better choice for spinal 

anesthesia especially in those patients and conditions where postoperative pain is a 

major issue. Further studies are warranted to conclusively advocate its use. 
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