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            Abstract

            
               
Background: The para-sacral ischial plane block (PIP block) is a novel fascial plane approach targeting the sacral plexus. This technique
                  simplifies the process as direct visualization of the sacral plexus or sciatic nerve is unnecessary.
               

               Materials and Methods: This retrospective case series includes ten patients with American Society of Anesthesiologists (ASA) physical status II-IV,
                  aged over 18 years, undergoing elective or emergency lower limb surgeries such as debridement and below-knee amputation between
                  May 2023 and November 2023.
               

               Results: The block was performed in ≤ 6 minutes for all patients. Onset of subjective analgesia was almost immediate in those presenting
                  with pain. Sensory loss occurred within 9 to 12 minutes. Motor block in the sciatic nerve distribution did not reach Grade
                  2 in any patient. Hemodynamic stability was notably maintained in all high-risk cases. Intraoperative supplementation with
                  ketamine was required for one patient.
               

               Conclusion: The PIP block is a quick, easy-to-perform technique that offers satisfactory surgical conditions and hemodynamic stability
                  in high-risk patients undergoing lower limb surgeries. It also provides prolonged postoperative analgesia and early resumption
                  of oral intake with minimal procedural discomfort.
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               Introduction

            Peripheral nerve blocks are gaining increasing popularity for lower limb surgeries, thanks to the development of new techniques
               such as ultrasound guidance and peripheral nerve stimulators. These blocks provide stable hemodynamics, good intraoperative
               working conditions, and prolonged postoperative analgesia.
            

            The first description of the Parasacral Sciatic Nerve block is attributed to Mansour, who also described it as a Sacral plexus
               block.1

            The para-sacral ischial plane (PIP) block is a novel fascial plane approach to the sacral plexus. It is a relatively simple
               technique that does not require visualization of the sacral plexus or sciatic nerve. Several studies and case series have
               demonstrated its effectiveness. In 2022, Khaja M. Sharefudeen et al. concluded in a case series that the PIP block can be
               successfully used for lower limb wound debridement surgeries. It is technically easy, less time-consuming, and provides adequate
               analgesia for below-knee surgeries.2

            In 2020, Venkatraju A. et al. found that the para-sacral ischial plane approach to the sacral plexus is easier and safer.
               They noted that the parasacral sciatic nerve block, considered an advanced block, uses bony landmarks as signposts to locate
               the plexus rather than endpoints on their own. This approach eliminates the need to sonographically visualize the plexus to
               achieve a successful sacral plexus block.3 
            

            In 2016, Bansal et al. used ropivacaine with fentanyl for a combined femoral and sciatic nerve block, concluding that this
               technique has minimal hemodynamic instability. It can be used in patients with valvular cardiac diseases, fixed cardiac output,
               diabetes, and even those on anticoagulants. The technique offers prolonged analgesia with negligible toxicity compared to
               traditional techniques and drugs.4 Therefore, the PIP block, with femoral nerve block, if necessary, can be a better alternative to general anesthesia, central
               neuraxial blockade, and blocks with multiple injections in high-risk patients with cardiopulmonary comorbidities, a fact which
               has also been validated by Tantry TP et al in their study.5 
            

            Here, we present a retrospective case series of ten high-risk cases of below-knee surgeries, including below-knee amputation
               and debridement, performed under the PIP block (± femoral nerve block) between May 2023 and November 2023.
            

         

         
               Case Presentation

            This retrospective case series included ten patients with American Society of Anesthesiologists (ASA) physical status II-IV,
               aged over 18 years, scheduled for elective or emergency lower limb surgeries such as debridement and below-knee amputation,
               between May 2023 and November 2023. Approval for the study was obtained from the Scientific Research Committee and Ethical
               Committee for Human Research at our institute. All patients underwent a thorough preoperative examination, were informed about
               the procedure, and provided written informed consent. In the preoperative holding area, baseline monitoring included pulse,
               non-invasive blood pressure, oxygen saturation, and electrocardiography. Five minutes before the procedure, patients received
               intravenous injections of 4 mg ondansetron, 0.2 mg glycopyrrolate, and 1 mg midazolam.
            

            Patients were positioned in the Sim’s position, with the operative limb placed on the upper side. A curvilinear ultrasound
               (US) probe of 2-5 MHz frequency was used. It was initially placed along the line joining the greater trochanter and the posterior
               superior iliac spine (PSIS), with the medial edge of the probe placed directly on the PSIS. The probe was then gradually moved
               infero-medially with the para-sacral parallel shift (PSPS)6 until the posteromedial border of the ischium, with the overlying piriformis muscle, was identified. A 100 to 150 mm, 23-gauge
               needle was inserted in an in-plane approach from lateral to medial direction, targeting the posteromedial border of the ischium
               (Image 1). Upon contact with the bone, the needle tip was slightly withdrawn, and following negative aspiration for blood,
               25 mL of 0.5% bupivacaine was injected. The spread of the local anesthetic under the piriformis towards the sacral plexus
               was confirmed via ultrasound.
            

            The time from placement of the US probe to the end of the local anesthetic injection and needle withdrawal was ≤ 6 minutes
               for all patients. The onset of sensory block, measured from the completion of the local anesthetic injection until the patient
               reported no pain from a pinprick, ranged from 9 to 12 minutes. The onset of motor block, measured from the completion of the
               injection until a loss of power grade ≥1, did not reach Grade 2 in any patient. During the surgeries, hemodynamic stability
               was notably maintained in all high-risk cases. If patients experienced mild pain (numerical rating scale [NRS] ≤3), 0.5 mg/kg
               of intravenous ketamine was administered, which could be repeated at 10-minute intervals up to two times. If further pain
               relief was needed, the block was considered failed, and the patient was excluded from the study. Postoperative pain was assessed
               using the Visual Analog Scale (VAS). At a VAS score of 5 or more, patients received 50 mg of intravenous tramadol, concluding
               the study at that point.
            

            For some procedures performed in the femoral nerve sensory distribution area, an ultrasound-guided femoral nerve block was
               also performed. This involved the use of 5 mL of 0.5% bupivacaine and 10 mL of 2% lignocaine with adrenaline, for a total
               of 15 mL of local anesthetic in the adductor canal. Patients were turned supine and assessed every minute for sensory onset
               using the pinprick method on the dorsal and plantar aspects of the foot. Sensory block was categorized as 0 (sharp pain),
               1 (dull pain), or 2 (no pain). Motor power was graded by evaluating plantar and dorsiflexion of the ankle joint as 0 (normal
               motor power), 1 (reduced motor power), or 2 (complete block). The final motor block was assessed at the end of 30 minutes.
               If the patient still experienced pain to pinprick on the dorsal aspect of the foot, the block was considered failed. Surgeon
               satisfaction was assessed on a scale of 1 (not satisfied, needs another type of anesthesia), 2 (partial satisfaction, needs
               some improvement), or 3 (complete satisfaction).
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                  Sono anatomy of structures
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                  Heart rate
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               Results

            We successfully performed the para-sacral ischial plane (PIP) block in all patients. The average time taken to perform the
               block was between 4 and 6 minutes (Table  1). Subjectively, the onset of analgesia was noted to be within 3 to 5 minutes. The onset of sensory block, measured by the
               pinprick method, was observed between 9 and 14 minutes. The onset of motor block, assessed by plantar and dorsiflexion of
               the ankle joint, reached a grade of 1-2 at the end of 30 minutes. The duration of surgery varied from 1 to 2 hours. The duration
               of the block in our study was between 8 and 12 hours. Surgeon satisfaction was reported as complete in 8 patients and partial
               in 2 patients.
            

            As demonstrated in Images (2-4), there were no significant changes in hemodynamic parameters such as pulse, systolic blood
               pressure (SBP), and diastolic blood pressure (DBP).
            

         

         
               Discussion

            The para-sacral ischial plane (PIP) block involves the injection of a local anesthetic into a fascial plane where the sacral
               plexus is located. This plane is bounded anteriorly by the pelvic fascia, medially by the sacrum, laterally by the ischium,
               and posteriorly by the piriformis muscle. Injecting the anesthetic into the plane between the ischium and the piriformis,
               which is lateral to the plexus, allows the drug to spread towards and reach the sacral plexus. 
            

            This process is easily visualized on ultrasound. Since this technique does not require precise visualization of the plexus
               or exact needle placement, the risk of damage to neurovascular structures is minimal.7 The easily visualized ischium bone with the overlying piriformis serves as a reliable endpoint, making the PIP block a technically
               easier block with low performance time and a high success rate.
            

            We were able to perform the PIP block in all patients within 4-6 minutes. Compared to other blocks, it is less time-consuming,
               which has been confirmed by studies conducted by K M Sherfudeen et al. and Venkatraju et al.2, 3  We found that the onset of subjective analgesia was almost immediate in patients presenting with pain. The time to achieve
               sensory block was 9 to 12 minutes, comparable to the study conducted by Bansal et al.4  Motor block, assessed in the sciatic nerve distribution, did not reach Grade 2 in any patient. However, since the procedures
               did not require muscle relaxation, the surgeries could be carried out successfully. Similar findings were observed by KM Shafudeen,
               where motor power was preserved in 4 out of 10 patients.2 
            

            Remarkable hemodynamic stability was observed in all our high-risk cases, as demonstrated in Images 2, 3, and 4. Intraoperative
               supplementation with Inj. Ketamine was needed in only one patient, a young patient with chronic kidney disease (CKD). The
               subsequent surgery proceeded smoothly without pain-related movement, despite the motor block being Grade 1. This technique
               can be used as the sole anesthetic technique for below-knee surgeries. However, since some of our procedures encroached on
               the femoral nerve distribution, a femoral nerve block via the adductor canal block was also needed in 5 of our patients.
            

            None of our patients experienced any other complications intraoperatively. Postoperative recovery from the block was assessed
               by the time of the first analgesia request, when Inj Tramadol 50 mg was administered intravenously. The time to rescue analgesia
               ranged from 8 to 12 hours in our study. K M Sharfudeen, who used ropivacaine in their study, reported durations up to 24 hours
               in some patients.2 In the rest, the findings were comparable to our study. This is a fascial plane block with surrounding structures easily
               identifiable on ultrasound. There is minimal likelihood of damage to neurovascular structures due to the distant needle tip
               placement. It can also be used in patients who have undergone below-knee amputations, where neuromuscular stimulation may
               not be useful, a fact validated by Narayan et al. in their cadaveric study.8

            As a secondary outcome, we sought the opinions of our surgical colleagues regarding this technique. Overall, all expressed
               complete satisfaction with the working conditions provided. The PIP block effectively manages tourniquet-related pain, although
               this was not requested by our surgeons in any patient.
            

         

         
               Risk and Benefits

            As it is a fascial plane block, there is a lesser risk of direct damage to the sciatic nerve. Since direct visualization or
               particular needle placement is not needed, it can be offered to obese individuals9  or patients with tissue edema. Due to its associated hemodynamic stability, this block can be administered for lower limb
               surgeries in very high-risk cardio and respiratory-compromised patients, who may not be suitable for general anesthesia, central
               neuraxial techniques, or blocks with multiple injections. The prolonged postoperative analgesia significantly reduces the
               need for additional analgesics in these patients. Early postoperative resumption of oral intake is particularly beneficial
               for diabetic patients.
            

         

         
               Conclusion

            We conclude that the PIP block can be a highly valuable addition to the anesthesiologist’s repertoire for use in high-risk
               patients undergoing lower limb surgical procedures. It is quick and easy to perform, provides satisfactory working conditions,
               ensures good hemodynamic stability, and offers prolonged postoperative analgesia with minimal procedural discomfort. Further
               evaluation of its feasibility for above-knee surgeries, including the use of other local anesthetics and adjuvants, is warranted.
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