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            Abstract

            
               
Aims: To compare the clinical efficacy of 1% 2-chloroprocaine and 0.5% bupivacaine heavy for saddle block in patients undergoing
                  perianal day care surgeries.
               

               Settings and Design: After obtaining Institutional ethical clearance and written informed consent, 80 patients posted for elective perianal surgeries
                  at SNMC and HSK Hospital were allocated into two groups by computer generated random numbers (1:1 ratio). Group A received
                  2ml of 1% 2-Chloroprocaine and Group B received 2ml of 0.5% Bupivacaine heavy. Double-blinding was done where neither the
                  patient nor the investigator knew about the drug.
               

               Materials and Methods: In the OT standard anesthetic protocols were employed. Saddle block was given with bupivacaine heavy and 2-chloroprocaine
                  and the following parameters, time to eligibility for discharge from hospital, length of stay in PACU, time to ambulate and
                  void urine and any other complications were noted.
               

               Statistical analysis used: Data were entered in MS-Excel and analysed in SPSS V22. Descriptive statistics were represented with percentages, Mean with
                  SD. Chi-square test, Independent t-test were calculated. P<0.05 was considered as statistically significant.
               

               Results: Mean time for eligibility to discharge from hospital between groups were statistically significant with group A having less
                  mean time (235.8+22.8 min) as compared to group B(337.1+16.4 min).
               

               Conclusion: Saddle block with 2-Chloroprocaine in perianal day care surgeries provides adequate duration and depth of surgical anesthesia
                  with the advantages of faster block resolution and earlier hospital discharge.
               

            
         

         
            Keywords

            Saddle anesthesia, Ambulatory surgeries, 2- Chloroprocaine

         

         
            © This is an open access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
            credited.
            
         

         

      

      
         
               Introduction

            Ambulatory day care surgical procedures has increased worldwide. Spinal anaesthesia is safe and reliable technique for surgery
               of lower abdomen and limbs.1 However, some of its characteristics like delayed ambulation, risk of urinary retention and pain after block regression may
               limit its use for ambulatory surgeries. Saddle block provides a reliable but is a restricted block with good surgical conditions
               and hence is optimal for perianal surgeries. 
            

            The ideal anesthetic should have minimal side effects with rapid onset and offset of its own effect for early patient discharge.2, 3 2-Chloroprocaine is an amino-ester local anesthetic and has very short half-life. Bupivacaine heavy is a long acting amide
               local anaesthetic agent with comparatively slower onset of action and longer duration. In this study we have compared the
               clinical efficacy of 2-chloroprocaine and bupivacaine heavy. The primary outcome criteria was time to eligibility for discharge
               from hospital and secondary outcome criteria were length of stay in PACU, time to ambulate, void urine and any other complications.
            

         

         
               Materials and Methods

            After obtaining Institutional ethical clearance and written informed consent, patients posted for elective perianal daycare
               surgeries at S Nijalingappa Medical College and HSK Hospital, Bagalkot, Karnataka were included in the study. The study was
               conducted from December 2017 to June 2019.
            

            
                  Sample size calculation

               Sample size was calculated using OPEN-EPI software version 2.3.1 at 95% confidence level, 80% power of the study. According
                  to study conducted by Lacasse MA et al4 on elective ambulatory surgeries of short duration (<60 min), the time to eligibility for discharge from hospital was considered.
                  Sample size was calculated as 34 in each group. To overcome the patient drop out we included 40 in each group.
               

            

            
                  Randomization and blinding

               Eighty patients were divided randomly into two groups, Group A and Group B by computer generated random numbers at 1:1 ratio. Group A received 2ml of 1% 2-Chloroprocaine, group B received 2ml of 0.5% Bupivacaine heavy. Double blinding was done where neither the patient nor the investigator knew about the drug.
               

               The patients of ASA physical status grade I and II aged between 18 to 65 years undergoing elective perianal day care surgeries
                  < 60 mins duration were included in the study. The patients with bleeding/coagulation disorders, existing neurological disease,
                  sepsis, pregnancy and obese patients (BMI> 30kg/m2) were excluded.
               

            

         

         
               Methodology

            After pre-anaesthetic evaluation, all patients received tablet Ranitidine 150 mg orally in the night and were kept nil by
               mouth for 8 hours for solids and 2 hours for clear liquids. On the day of surgery, in the OT standard monitors like pulse
               oximetry, NIBP and ECG were connected and baseline readings were recorded. IV line was secured with 20G iv cannula and coloaded
               with ringer lactate solution at the rate of 15ml / kg.
            

            Under aseptic precautions, spinal anaesthesia was given at L3- L4 or L4-5 interspace using 25 G Quincke spinal needle with
               patient in sitting position. The patients were placed in supine after 7-10 minutes to achieve adequate saddle block. The sensory
               level of the block is assessed in a caudal to cephalad direction by using pin prick examination. The occurrence of clinically
               relevant hypotension (>20% from baseline values) was treated with ephedrine. Clinically relevant bradycardia was treated with
               atropine. 
            

            The patients were discharged from PACU after achieving modified Aldrete score of ≥ 9 and from hospital after achieving Post
               Anesthesia Discharge Score system of ≥ 9.5  Time to ambulate and void urine were also noted. Patients were contacted over phone, 24 hr and 7 days following surgery
               for assessing potential complications. A standardized questionnaire was used to check for the presence of headache, nausea,
               vomiting and backache.
            

            
                  Statistical analysis

               Data were entered in MS-Excel and analyzed in SPSS V22. Descriptive statistics were represented with percentages, Mean with
                  SD. Chi-square test, Independent t-test were applied to find significance. P<0.05 was considered as statistically significant.
               

            

         

         
               Results

            All the surgical procedures were done under saddle block. There was no difference between the two groups in terms of demographic
               criteria (Table  1).
            

            The mean time for eligibility to discharge from hospital between groups were statistically significant with p value <0.001.Group
               A had less mean time (235.8±22.8 min) compared to group B(337.1±16.4 min). The mean time for length of stay in PACU was less
               in group A(63.0±8.0 min) as compared to group B (73.7+8.8 min) with p value of <0.001. Mean time taken to ambulate was statistically
               significant with group A having less mean time (178.7±24.4 min) compared to group B (267.3±19.3 min),with p value of < 0.001.
               The time taken to void was statistically significant with group A having less mean time (211.6±28.6 min) compared to group
               B (305.2±20.6 min), with p value of <0.001.
            

            
                  
                  Table 1

                  Demographic data

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Group A

                           
                        
                        	
                              
                           
                            Group B

                           
                        
                        	
                              
                           
                            P Value

                           
                        
                     

                     
                           	
                              
                           
                           Age 

                           
                        
                        	
                              
                           
                            44.5±16.9

                           
                        
                        	
                              
                           
                            44.6±14.9

                           
                        
                        	
                              
                           
                            0.98

                           
                        
                     

                     
                           	
                              
                           
                           Gender (Male/Female)

                           
                        
                        	
                              
                           
                            25/15

                           
                        
                        	
                              
                           
                            24/16

                           
                        
                        	
                              
                           
                            0.82

                           
                        
                     

                     
                           	
                              
                           
                           Weight

                           
                        
                        	
                              
                           
                            60.9±8.5

                           
                        
                        	
                              
                           
                            64.4±7.6

                           
                        
                        	
                              
                           
                            0.06

                           
                        
                     

                  
               

            

            

            
                  
                  Table 2

                  Clinical data

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Group A

                           
                        
                        	
                              
                           
                            Group B

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                           Eligibility to discharge from hospital (min)

                           
                        
                        	
                              
                           
                            235.8±22.8

                           
                        
                        	
                              
                           
                            337.2±16.4

                           
                        
                        	
                              
                           
                            <0.001

                           
                        
                     

                     
                           	
                              
                           
                           Length of stay in PACU(min)

                           
                        
                        	
                              
                           
                            63.0±8.0

                           
                        
                        	
                              
                           
                            73.7±8.8

                           
                        
                        	
                              
                           
                            <0.001

                           
                        
                     

                     
                           	
                              
                           
                           Time to ambulate(min)

                           
                        
                        	
                              
                           
                            178.7±24.4

                           
                        
                        	
                              
                           
                            267.3±19.3

                           
                        
                        	
                              
                           
                            <0.001

                           
                        
                     

                     
                           	
                              
                           
                           Time to void urine(min)

                           
                        
                        	
                              
                           
                            211.6±28.6

                           
                        
                        	
                              
                           
                            305.2±20.6

                           
                        
                        	
                              
                           
                            <0.001

                           
                        
                     

                  
               

            

            The complications in our study like bradycardia, hypotension, headache, PONV and backache were comparable between the two
               groups.
            

            
                  
                  Table 3

                  Complications in our study

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Group A

                           
                        
                        	
                              
                           
                            Group B

                           
                        
                     

                     
                           	
                              
                           
                            No complications

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            32

                           
                        
                     

                     
                           	
                              
                           
                            Bradycardia 

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Hypotension 

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Headache

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            PONV

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Backache

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                             P=0.07

                           
                        
                     

                  
               

            

         

         
               Discussion

            In the modern world, ambulatory surgeries are gaining popularity due to various advantages. Due to early recovery and short
               hospital stay it reduces the economical burden on patient and health care system. To provide good intraoperative anesthesia
               and analgesia along with minimal side effects and early recovery, optimal dosage and concentration of local anesthetic is
               crucial in ambulatory settings.
            

            Saddle block is advantageous in terms of usage of small dose of local anesthetic, simplicity to perform and offers rapid onset
               of action, reliable surgical analgesia with good muscle relaxation. 
            

            In the study conducted by Liu SS6 et al showed that long acting anesthetics such as bupivacaine can be administered for outpatient surgeries but optimum dose
               is needed. Bupivacaine heavy is a long acting amide local anaesthetic agent with comparatively slower onset of action and
               longer duration.
            

            2-chloroprocaine is an amino-ester local anesthetic with a short half-life. Since 1952 it has been successfully used for spinal
               anesthesia.7 Many reports of neurotoxicity were reported following the use of large doses of 2-chloroprocaine and hence was withdrawn
               from commercial use.8, 9, 10 The combination of low PH (<3) and an antioxidant, sodium bisulfite, may have been responsible for the neurotoxicity.11, 12, 13, 14 Thereafter a preservative free formulation was reintroduced in which the pH of the solution has been adjusted. This new formulation
               has been safely used for spinal anesthesia in healthy volunteers and in patients without complications.15, 16, 17, 18

             In this study we compared 1% 2-chloroprocaine with bupivacaine for saddle anesthesia in perianal day care surgeries.

            
                  Time for eligibility to discharge from hospital

               There is a significant difference between two groups with group A having less mean time (235.8+22.8 min) compared to group
                  B (337.1+16.4 min).
               

               Yoos JR and Kopacz DJ19 conducted double blind, randomized crossover study on 8 healthy volunteers concluded time to simulated discharge (including time to complete block
                  regression, ambulation, and spontaneous voiding) was significantly longer with bupivacaine(191±30 min) as compared to 2-Chloroprocaine
                  (113±14min). In the study conducted by Lacasse MA et al4  conducted on 106 patients undergoing outpatient surgery under spinal anesthesia, mean time to hospital discharge was 277±87
                  min for chloroprocaine group as compared to 353±99 for bupivacaine group.
               

            

            
                  Time taken to discharge from PACU

               Mean time for length of stay in PACU was less in group A (63.0±8.0 min) as compared to group B (73.7+8.8 min). However in
                  the study conducted by Lacasse MA et al4 mean duration of stay in PACU was 67±16 min in chloroprocaine group and 68±14 which was statistically insignificant with
                  p=0.66.
               

            

            
                  Time taken to void

               There is a significant difference between two groups with group A having less mean time (211.6+28.6 min) compared to group
                  B (305.2+20.6 min).
               

               In the study conducted by Lacasse MA et al4  conducted on 106 patients undergoing outpatient surgery under spinal anesthesia, mean time to micturition in the chloroprocaine
                  group was 271±96 min and in bupivacaine group was 338±99 min. Their results were consistent with our study. Mathur V et al5  conducted a study on 100 patients undergoing ambulatory urology surgery under spinal anesthesia. According to their study
                  time to first void in chloroproacine group was lesser (177.46±33.41 min) than bupivacaine group (277.56±43.31 min) which was
                  similar to our study.
               

            

            
                  Time to ambulate

               There is a significant difference between two groups with group A having less mean time (178.7±24.4 min) compared to group
                  B (267.3±19.3 min).
               

               In a review study by Ghisi D, Bonarelli S 20 concluded that 1% 2-chloroprocaine showed faster unassisted ambulation and discharge from hospital. In the study conducted by Lacasse MA et al4  conducted on 106 patients undergoing outpatient surgery under spinal anesthesia, mean time to ambulate was lesser in chloroprocaine
                  group(225±56 min) as compared to bupivacaine group(265±65 min), the results being similar to our study.
               

               The complications in our study like bradycardia, hypotension, headache, PONV and backache were comparable between the two
                  groups.
               

            

         

         
               Conclusion

            In conclusion saddle block with 2-Chloroprocaine provides satisfactory surgical anesthesia for perianal surgeries when compared
               to low dose hyperbaric Bupivacaine with earlier hospital discharge and shorter PACU stay and time to ambulation and micturition.
               
            

         

         
               Source of Funding

            None.

         

         
               Conflict of Interest

            The author declares no conflict of interest.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Siddaiah, J, Pujari, V S, Madalu, A S, Bevinaguddaiah, Y & Parate, L H,   (2019). A comparative study on the effect of addition of intrathecal buprenorphine to 2-chloroprocaine spinal anesthesia
                        in short duration surgeries. J Anaesthesiol Clin Pharmacol, 35, 533–9.
                     

                  

                  
                     
                        2 
                              

                     

                     Chung, F, Ritchie, E & Su, J,   (1997). Postoperative pain in ambulatory surgery. Anesth Analg, 85, 808–16.
                     

                  

                  
                     
                        3 
                              

                     

                     Förster, JG & Rosenberg, PH,   (2011). Revival of old local anesthetics for spinal anesthesia in ambulatory surgery. Curr Opin Anaesthesiol, 24, 633–7.
                     

                  

                  
                     
                        4 
                              

                     

                     Lacasse, MA, Roy, JD, Forget, J, Vandenbroucke, F, Seal, RF & Beaulieu, D,   (20111). Comparison of bupivacaine and 2-chloroprocaine for spinal anesthesia for outpatient surgery: a double-blind randomized
                        trial. Can J Anesth, 58(4), 384–91.
                     

                  

                  
                     
                        5 
                              

                     

                     Mansuri, T, Mathur, V, Goyal, VK & Jethava, D,   (2020). Spinal anaesthesia for ambulatory urology surgery: A comparison of chloroprocaine with fentanyl and bupivacaine
                        with fentanyl. Indian J Clin Anaesth, 7(2), 313–8.
                     

                  

                  
                     
                        6 
                              

                     

                     Liu, SS, Ware, PD, Allen, HW, Neal, JM, Pollock, JE & Zarmsky, R,   (19971). Dose-Response Characteristics of Spinal Bupivacaine in Volunteers: Clinical Implications for Ambulatory Anesthesia.
                        Surv Anesthesiol, 41(6), 317.
                     

                  

                  
                     
                        7 
                              

                     

                     Foldes, FF & Mcnall, PG,   (1952). 2-Chloroprocaine: A new local anesthetic agent. Anesthesiology, 13, 287–96.
                     

                  

                  
                     
                        8 
                              

                     

                     Ravindran, RS, Bond, VK, Tasch, MD, Gupta, CD & Luerssen, TG,   (1980). Prolonged neural blockade following regional anesthesia with 2&#8209;chloroprocaine. Anesth Analg, 59, 447–51.
                     

                  

                  
                     
                        9 
                              

                     

                     Reisner, LS, Hochman, BN & Plumer, MH,   (1980). Persistent neurologic deficit and adhesive arachnoiditis following intrathecal 2-chloroprocaine injection. Anesth Analg, 59(6), 452–4.
                     

                  

                  
                     
                        10 
                              

                     

                     Moore, DC, Spierdijk, J, Vankleef, JD, Coleman, RL & Love, GF,   (1982). Chloroprocaine toxicity: Four additional cases. Anesth, 61, 158–9.
                     

                  

                  
                     
                        11 
                              

                     

                     Wang, BC, Hillman, DE, Spielholz, NI & Turndorf, H,   (1984). Chronic neurological deficits and Nesacaine-CE: an effect of the anesthetic, 2-chloroprocaine, or the antioxidant,
                        sodium bisulfite. Anesth Analg, 63(4), 445–7.
                     

                  

                  
                     
                        12 
                              

                     

                     Taniguchi, M, Bollen, AW & Drasner, K,   (2004). Sodium bisulfite: Scapegoat for chloroprocaine neurotoxicity? Anesthesiology, 100, 85–91.
                     

                  

                  
                     
                        13 
                              

                     

                     Winnie, AP & Nader, AM,   (2001). Santayana’s prophecy fulfilled. Reg Anesth Pain Med, 26, 558–64.
                     

                  

                  
                     
                        14 
                              

                     

                     Baker, MT,   (2004). Chloroprocaine or sulfite toxicity? Anesthesiology, 101, 1247.
                     

                  

                  
                     
                        15 
                              

                     

                     Kouri, M & Kopacz, DJ,   (2004). Spinal 2-chloroprocaine: A comparison with lidocaine in volunteers. Anesth Analg, 98, 75–80.
                     

                  

                  
                     
                        16 
                              

                     

                     Yoos, JR & Kopacz, DJ,   (2005). Spinal 2-chloroprocaine: A comparison with small-dose bupivacaine in volunteers. Anesth Analg, 100, 566–72.
                     

                  

                  
                     
                        17 
                              

                     

                     Camponovo, C, Wulf, H, Ghisi, D, Fanelli, A, Riva, T & Cristina, D,   (2014). Intrathecal 1% 2&#8209;chloroprocaine vs 0.5% bupivacaine in ambulatory surgery: A prospective, observer blinded,
                        randomized, controlled trial. Acta Anaesthesiol Scand, 58, 560–6.
                     

                  

                  
                     
                        18 
                              

                     

                     Breebaart, MB, Teune, A, Sermeus, LA & Vercauteren, MP,   (2014). Intrathecal chloroprocaine vs lidocaine in day&#8209;case surgery: Recovery, discharge and effect of pre&#8209;hydration
                        on micturition. Acta Anaesthesiol Scand, 58, 206–13.
                     

                  

                  
                     
                        19 
                              

                     

                     Yoos, JR & Kopacz, DJ,   (2005). Spinal 2-chloroprocaine: a comparison with small-dose bupivacaine in volunteers. Anesth Analg, 100(2), 566–72.
                     

                  

                  
                     
                        20 
                              

                     

                     Ghisi, D & Bonarelli, S,   (2015).  Ambulatory surgery with chloroprocaine spinal anesthesia: a review. Ambulatory Anesthesia.   , 111 
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      A comparative study of bupivacaine heavy and 2-chloroprocaine for saddle block in perianal day care surgeries: A prospective randomized double blind clinical trial


      
        		
          Content
        


      


    
  

