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            Abstract

            
               
Background: The transversus abdominis plane block (TAP block) in the petit triangle is being used since 2001 for analgesia by blocking
                  the T6 to T12 nerves, which is devoid of the sympathetic blockade and has opioid-sparing effect during and after abdominal
                  operations. The appropriateness and efficacy of using double pop blind transversus abdominis plane block were studied in abdominal
                  surgeries using bupivacaine with butorphanol as additive. Subjects and Methods: A total of 78 adult patients of ASA I and II were included, who were to undergo laparoscopic cholecystectomy under general
                  anesthesia. The control group patients received tramadol, diclofenac, and paracetamol in the perioperative period. The study
                  group patients received TAP block by double pop blind technique after induction of anesthesia but before surgical incision
                  as preemptive analgesia. The p-value, the mean and the confidence interval were calculated by using Student t-test with the
                  use of online software by graphpad.com. Results: Each of the two groups had 39 patients, and none met the exclusion criteria. Patients of the study (TAP) group remained pain-free
                  for a longer time by 439 (416 – 463) minutes more than the control (IV, Intravenous) group. Rescue analgesia in the study
                  group was required 640 minutes after the end of the surgery, but in the control group, rescue analgesia was required earlier
                  at 200 minutes only after the surgery. Conclusion: Double pop blind technique for TAP block is appropriate and without complications if done with carefulness as to avoid penetration
                  of the blunted green needle beyond the fascia between the internal oblique and the transversus abdominis muscle.
               

            
         

         
            Keywords

            TAP Block, Transversus Abdominis Plane, Block, Blind Pop Technique, Butorphanol, Bupivacaine, Diclofenac, Paracetamol, Tramadol

         

         

      

      
         
               Introduction

            The transversus abdominis plane block (TAP block) which was described by Rafi et al. in 2001, is a regional anesthesia technique
               that requires administration of local anesthetic solution below the fascia between the transversus abdominis muscle and internal
               oblique muscle of the anterior abdominal wall. [1,2,3,4] The benefits of TAP block are analgesia without sympathetic blockade and the consequent hypotension or bradycardia, unlike
               in neuraxial block; also, opioid-induced pruritus, nausea, and vomiting are generally not observed with TAP block. [5,6,7] The technical difficulty with ultrasound-guided TAP block and a dearth of time, discourage to perform the block; therefore,
               we designed this study to ascertain the efficacy of double pop blind TAP block, which can be delivered even in a resource-poor
               hospital set up.
            

         

         
               Subjects and Methods

            After the Institutional ethics committee approved, the study was conducted in the Department of Anaesthesiology and Intensive
               Care at Saraswathi Institute of Medical Sciences (SIMS), Hapur, UP, from Dec 2017 to Nov 2019. We conducted a study on 78
               adult patients undergoing laparoscopic cholecystectomy under general anesthesia. [8,9] This was a prospective double-blinded, randomized controlled trial. We randomized the patients into two groups using a computer-generated
               table of random numbers. The control group 1 or group IV (Intravenous, n = 39) received Tramadol, Diclofenac, and Paracetamol.
               Study group 2 or group TAP (Transversus Abdominal Plane block, n = 39) received 20 ml of 0.25% Bupivacaine plain and Butorphanol
               1 mg as an additive on each side of the abdomen into the Petit triangle in the midaxillary line. We used a blunted green needle
               to feel the double pop while passing into the transverse abdominal plane to block T6-12 nerves following negative aspiration.
               
            

            We included adult patients of ASA I and II (aged 20 to 65 years) who underwent lap cholecystectomy under general anesthesia.
               We excluded from the study those patients who refused to participate, had an infection at the site or hypersensitive reaction
               to any of the drugs.
            

            After routine monitoring and preoxygenation, induction with 2-3 mg/kg propofol 1% and butorphanol 1mg, endotracheal intubation
               was achieved with vecuronium 100 ug/kg while maintaining anesthesia with nitrous oxide in oxygen (2:1) and inhalational anesthetic
               isoflurane through a closed circuit.
            

            The study group received TAP block before surgical incision and immediately after induction of general anesthesia for the
               preemptive analgesia. [10]

            The visual analog scale was used to assess the level of pain and those having VAS score >/= 30/100 mm received rescue analgesia,
               which included tramadol, diclofenac and paracetamol.
            

            Student paired t-test was used for the statistical analysis to calculate the probability value (P-value), mean and confidence
               interval. A P-value of less than 0.05 was considered a significant difference.
            

         

         
               Results

            Laparoscopic cholecystectomy was performed in 39 patients in control Group 1 (IV, intravenous group) and 39 patients in study
               Group 2 (TAP, transversus abdominis plane block). Patients of Study Group 2 (TAP block) remained pain-free for a longer time
               by 439.90 (416.31 - 463.48) minutes than the patients of Group 1 (IV, intravenous). Mean time before requiring the rescue
               analgesia in Group 1 was 200.10 +/- 53.13 minutes and in Group 2 was 640.00 +/- 53.22 minutes from the end of surgery; the
               two-tailed P value was less than 0.0001.
            

            The mean visual analog scale (VAS) scores in the Study Group 2 was significantly less (TAP 1.97/10 +/- 0.63) compared to the
               control Group 1 (IV, intravenous 2.77/10 +/- 1.16) with the two-tailed P value equal to 0.0002). The difference in the mean
               VAS score between the control and study group was 0.79/10 (0.40 - 1.19).
            

            In both the groups, the patients were hemodynamically stable during intraoperative and the follow-up time of 24 hours in the
               post-operative period. The side effects and adverse events were comparable and similar in both the groups.
            

         

         
               Discussion

            This study was undertaken to determine the efficacy of the double pop blind technique of transversus abdominis plane block
               by administering on each side 20 ml of 0.25% bupivacaine with 1.0 mg butorphanol compared to the control group managed by
               intravenously administered analgesics, which included paracetamol, diclofenac and tramadol. [11,12]

            The double-pop blind technique ensures that the second pop pierces the fascia between the internal oblique and the transversus
               abdominis and the right TAP site has been reached to deposit the dilute form of the large volume of local anesthetic with
               the opioid additive compared to the under vision block performed using ultrasound in which the drug can get deposited just
               above the fascia following the split of the second last opaque line resulting into failure of the block, in the ultrasound
               technique tenting of the fascia if occurs. The needle should be gently pushed in to pierce the fascia and abruptly stop in
               the plane otherwise. The needle might go into the transversus abdominis muscle or even further in. [13,14,15]

            The properly blunted green needle (21 G) pierces the skin with a bit of resistance but the fascia piercing gives a “give”
               feel together with a pop sound, which even the patient can appreciate. Caution needs to be exercised in abruptly stopping
               immediately after the second pop otherwise, the needle tip might go intramuscular into the transversus abdominis muscle or
               even further into any physical structure.
            

            Prolongation of the immediate post-operative pain-free period comforts the patient quite a great deal because this is the
               period when the pain is intense. [5,16,17,18]

         

         
               Conclusion

            In a resource-scarce setting, the blind double pop technique for TAP block can keep more patients pain-free in the post-operative
               period and it can be performed even in a recovery room and in an a ward. Also, intraoperatively the other analgesic requirement
               is reduced.
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