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											Abstract

											
												 
												Objective: To show that the addition of Quadratus Lumborum Block (QLB) to multimodal perioperative pain management decreases perioperative opioid use, decreases pain scores, and facilitates same day discharge after robotic assisted laparoscopic radical prostatectomies (RALP).
												

												 
												Methods: We performed a retrospective comparative of patients who underwent RALP for prostate cancer from 2016 to 2020. Our study group consisted of 179 patients who received a bilateral QLB. There were 128 patients who underwent the same procedure but received infiltration at the incision sites by the surgical team. The primary outcome was length of stay (LOS), and secondary outcomes included post-operative pain scores and perioperative opioid use.
												

												 
												Results: The mean LOS was statistically significant lower in QLB group compared to the control group: 6.9 hrs. vs. 25.7 hrs. Respectively, p < 0.001. Intraoperative use of opioids was also significantly less in the QLB group, 23.9 mg (morphine equivalents) vs. 32.0 mg in the control group, p < 0.001. Peak pain scores were not significantly different at 0, 2, and 4 hours (Table 1); however, the difference in peak pain scores at the 6 hrs. Interval was significant lower in the QLB group (1.17) vs. the control group (2.84), p < 0.001.
												

												 
										
											
											
											Table 1: Demographic data. View Table 1
											

										

										

												 
												Conclusions: This study suggests that ambulatory RALP for prostate cancer is achievable. The majority of patients that received QLB and stayed overnight were patients that had their procedure performed later in the day. Therefore, successful RALP can be an ambulatory procedure with excellent pain control, via the use of a QLB, and when performed earlier in the day.
												

											
										
										
										Background

										
										Prostate cancer is the most common cancer in American men, other than skin cancer. About 1 in 8 men will be diagnosed with prostate cancer during his lifetime. The 5-year and 10-year survival rate for men suffering from prostate cancer is 98% [1]. However, the survival rate was not always this high. In fact, the death rate dropped by around half from the mid-1990s to the mid-2010s as a result of advances in screening and treatment. The search for a technique that would guarantee increased efficacy and decreased morbidity had a profound impact on the treatment of prostate cancer as in any other area of medicine. In today’s era, after over one hundred years of surgical developments and innovations, we treat and cure prostate cancer with robotic surgery.
										

										
											Radical perineal prostatectomy, developed in 1904 at Johns Hopkins Hospital by Hugh Hampton Young, was among one of the first prostate procedures [2,3]. In 1947, the retropubic approach was introduced by Terrance Millin [4] and, in 1991, Schuessler and colleagues reported on the first laparoscopic radical prostatectomy [5]. From September 1991 to May 1995, a total of 9 laparoscopic procedures were analyzed. This initial study was used to determine if there were any significant benefits to using a laparoscopic approach compared to using a more invasive radical retropubic prostatectomy. After operating on 9 patients under general endotracheal anesthesia using laparoscopic RRP, and comparing the results from using a radical retropubic prostatectomy, the laparoscopic methods were found to not have any advantages. The use of laparoscopic technology was found to be time consuming and, due to a lack of technology and usage of the laparoscopic approach at that time, required new specialized equipment and technical training. Laparoscopic radical prostatectomies were thought to have a disadvantage due to prolonged operative times, steep learning curves, and a failure to demonstrate major advantages over open surgery [5]. However, more in depth studies began to take place as laparoscopic surgery became more popular. Laparoscopic radical prostatectomy became more feasible and monetarily cheaper through time and experience. As surgeon experience increased, operating time decreased along with lower associated morbidity rates and hospital time [6-8]. In 2004, the Henry Ford Hospital described the first robotic prostatectomy and soon after surgeons were publishing data comparing radical retropubic prostatectomy (standard of care at that time) to robotically assisted laparoscopic radical prostatectomy (RALP). The effects of 30 consecutive patients undergoing conventional RRP were compared to 30 consecutive patients who underwent RALP. Although RAP was found to be a longer and more costly approach, it appeared that patients experienced less blood loss, less pain, as well as earlier discharge from their hospital. For surgeons who were experienced in RRP, it was also suggested that it would be reasonably easier for them to learn RALP [9,10].
										

										
											Recent trends indicate a shift toward RALP for prostate cancer versus a traditional open surgical approach [11,12]. In today’s world, RALP is the preferred surgical approach for prostate cancer surgery and a reference treatment option for localized, intermediate, and high-risk prostate cancer [13,14]. Robotic assistance demonstrates benefits in less intra-operative blood loss, decreased length of hospital stay, and faster post-operative recovery which also leads to lower hospital bills and patients returning to work in a shorter time period. Even with a discharge as early as postoperative day 1, the cost of the robot still overshadows the savings of a shorter hospital stay [15]. In places like France, the UK, and Germany where increasing the length of a patients stay does not increase hospital bills, some may assume that decreasing hospital length is in fact not in the patients benefit; rather, it is a social pressure to reduce costs and increase profits [12]. However, by reducing patient stay post-surgery to an outpatient procedure, this can reduce risk of infection by eliminating patients’ exposure to different floors, faculty, and other patients. Making RALP an outpatient procedure also can improve patient perception of the procedure, thus raising their morale and confidence pre and post-operation [12,16]. Martin, et al. demonstrated that all of their patients surveyed were discharged the same day after RALP and had unanimously high satisfaction scores, with most scores over 90% on the Patient Judgment System-24 [15]. Therefore, if same day discharge has multiple benefits to both patients and global medical cost, how can we ensure same day discharge for all of our patients undergoing RALP in our hospital?
										

										
											Even though robotic assistance reduces blood loss, transfusion requirements, improves dexterity and, therefore, has better rates of urinary continence and erectile function post-operatively, when doing a head-to-head comparison to open approach, it has not shown a significant reduction in post-operative pain [17]. With pain being one of the highest reported factors as a deterrent to same-day discharge, optimal pain management is crucial to postoperative recovery [18,19]. After RALP, abdominal and incisional pains are prominent sources of moderate dynamic pain scores [20,21]. Currently, there is no optimal pain management protocol for patients undergoing radical prostatectomy, and, more importantly, there is a lack of a opioid sparing protocol. Given that it is a high probability that we have already achieved a peak in surgical advances and techniques, we now shift our focus to anesthetics in hopes of better managing postoperative pain. However, head-to-head comparisons have not shown a significant reduction in post-operative pain with the robotic-assisted approach [17]. The Quadratus Lumborum Block (QLB) is safe, is relatively easy to perform under ultrasound guidance, and has gained popularity over the past decade [22]. We hypothesize the QLB may be a useful addition to multimodal perioperative pain management, minimizing opioid use, decreasing pain scores, and facilitating same day discharge.
										

										Methods

										
											After IRB approval, we performed a retrospective comparative analysis of ASA 2&3 patients who underwent robotic-assisted laparoscopic radical prostatectomy (RALP) for prostate cancer from 2016 to 2020. Our study group consisted of 179 patients who received a bilateral QLB with liposomal bupivacaine and 0.25% bupivacaine post-induction of general anesthesia, but prior to surgical incision. The control group consisted of 128 patients who underwent the same procedure but received infiltration of liposomal bupivacaine and 0.25% bupivacaine mixture at the incision sites by the surgical team. The primary outcome was length of stay (LOS), and secondary outcomes included post-operative pain scores (0-10) at 2, 4 and 8 hours and perioperative opioid use (in IV Morphine equivalents).
										

										QLB steps

										
											The patients were positioned in the lateral decubitus position. A curvilinear low frequency ultrasound probe was positioned on the flank between the iliac crest and the twelfth rib. Ultrasound depth was set to about 6-10 cm to optimize the image. The anterior abdominal muscles were identified and traced posteriorly to the point of them conjoining to form the aponeurosis, posterolateral to the QL muscle. The quadratus lumborum anatomy was confirmed based upon the posterolateral position to the psoas major muscle, depth to the aponeurosis of the conjoining anterior abdominal muscles, and anterior position to the lumbar transverse process. The QL 1 (lateral) block was accomplished by injecting 10 mL of 0.25% bupivacaine between the aponeuroses of the internal oblique and transversus. The QL 3 (anterior) block was accomplished by injecting 10 mL of 0.25% bupivacaine followed by 5 mL of liposomal bupivacaine diluted to 10 mL with normal saline (5 mL of liposomal bupivacaine and 5 mL of normal saline) medial to the QL muscle, between the QL and psoas major muscles. This was repeated on the opposite side. Additionally, a mixture of 10 mL liposomal bupivacaine and 10 mL 0.25% bupivacaine infiltrated into their operative wounds. The control group received a mixture of 10 mL liposomal bupivacaine and 10 mL 0.25% bupivacaine infiltrated into their operative wounds. Statistical analysis was performed using a Student T-Test for continuous variables and using the Fisher Exact Test for non-continuous variables.
										

										Results

										
											Table 1 shows the demographic data for both groups. The data was nearly identical for both groups and was not statistically different (Table 1). Report peak pain scores were not significantly different at 0, 2, and 4 hours (Table 2), likely due to the residual effect of general anesthesia and intraoperative narcotics. However, the difference in peak pain scores at the 6-8 hrs. interval was significant lower in the QLB group (1.17) vs. the control group (2.84), p < 0.001. The use of intraoperative opioids was also significantly less in the QLB group, 23.9 ± 8.73 mg (morphine equivalents) vs. 32.0 ± 10.13 mg in the control group, p < 0.001 (Table 2). The use of opioids in the PACU was slightly lower in the QLB group compared to the control group (2.00 ± 2.35 vs, 2.24 ± 2.44, respectively) but this was not statistically significant (p < 0.657, Table 2).
										

										
										 
										
											
											
											Table 2: Comparison of QLB vs. Control Group. View Table 2
											

										

										

										
											Length of surgery was similar in all groups and was not statistically significant (Table 3). Additionally, case end time were similar for the QLB cases compare to the non-QL block cases; all 1
											
												st
											
											 cases on average end at the same time at 12:55 vs. 13:02 and the 2
											
												nd
											
											 case also ended at nearly the same time 18:13 vs. 17:33, QL block, vs. non QL block respectively (Table 3).
										

										
										 
										
											
											
											Table 3: The length of surgery for the various groups was compared using the Student T-Test.  View Table 3
											

										

										

									
										
											The mean LOS was lower and statistically significant in QLB group (6.88 ± 7.93 hrs., X ± SD) compared to the control group: 25.7 ± 14.70 hrs., p < 0.001, (Table 2). We express the data as same day discharge vs. patients that stayed overnight. All patients that did not have a QLB were discharged after at least after one overnight stay. Only 17% of the patients that had a QLB stayed overnight (p < 0.00001, Table 3). Abaza, et al. found that significantly more patients were discharge home if they had their surgery performed earlier in the day [23]. If the cases were grouped as 1
											
												st
											
											 case vs. 2
											
												nd
											
											 or later case, only 2% of the patients stayed overnight if they had a QLB and were the 1
											
												st
											
											 case of the day (Table 3, p < 0.00001).
										

										Discussion

										
											The Quadratus Lumborum Block (QLB) is a novel truncal block that involves injecting local anesthetic adjacent to the quadratus lumborum muscle [24]. The QLB is currently used for cesarean section, hip hemiarthroplasty, inguinal hernia repair, and nephrectomies [25]. Multiple studies have shown the QLB’s efficacy in reducing opioid requirements and postoperative pain to promote recovery after these stated surgeries [24,26-29]. A recent study showed that the use of a Transversus Abdominis Plane (TAP) block reduced length of stay in post-partum patients that had a cesarean delivery [30]. However, the QLB has shown superiority to TAP block. Along with reduced consumption of postoperative morphine and pain scores compared to the TAP block, the QLB has been shown to help patients significantly post-surgery [31,32]. Therefore, we have started using the QLB in our robotic-assisted laparoscopic prostatectomies.
										

										
											In this retrospective analysis, we compared patients who received bilateral QLB with liposomal bupivacaine and 0.25% bupivacaine to patients who underwent the same procedure but received infiltration of liposomal bupivacaine and 0.25% bupivacaine mixture at the incision sites by the surgical team at the end of the procedure. Length of stay and use of intraoperative opioids was significantly lower in patients who received QLB. All patients that did not receive QLB were discharged from the hospital after at least one postoperative day. In comparison, only 17% of patients that had QLB required hospital admission postoperatively. Reported peak pain scores were not significantly different at 0, 2, and 4 hrs. (Table 2); however, the difference in peak pain scores at the 6 hr. interval was significant between QLB group (1.17) when compared to the control group (2.84), p < 0.001.
										

										
											In a large series of 500 patients being offered same day discharge after RALP, it was implicated in their study that same day discharge was a viable option [23]. With approximately 49% of the 500 patients being discharged home on the same day (and 65% of the last 100 patients), it was determined that most of these patients had no significant health risks after discharge. While observing patients who stayed overnight, it was found that in every case these patients had reported high pain scores. When looking at the data for patients who were 1
											
												st
											
											 start cases, approximately 69.5% of patients were discharged on the same day, compared to 2
											
												nd
											
											 and 3
											
												rd
											
											 cases, which were 42% and 2% of patients respectively [23]. This is analogous to what we found in our study where non-first cases had significantly higher overnight stays compared to first cases (30% vs. 2%). However, before QLB performed, the mindset was not to discharge patients undergoing RALP on the same day. Therefore, to accurately compare the patients who were discharged on the same day with and without QLB, we used the data from Abaza, et al. in respect to those who had same day discharge [23]. By taking our control group (128 patients) and taking the best percentage of same day discharge for all cases (65%, last 100 patients), 81 patients could have been discharged and 47 would have stayed overnight. While using this best-case data from Abaza, et al., our data for the QLB would still be statistically better compared to the hypothetical control group (Table 4, p < 0.0001).
										

											 
										
											
											
											Table 4: Comparison of QLB to a theoretical control group. View Table 4
											

										

										
										
											This is due to the QLB eliminating pain, one of the leading causes of overnight admissions. If we were to look at only 1
											
												st
											
											 day cases, where 69.5% of patients were discharged on the same day [23], we would still have significantly better same day discharge rates (98% vs. 69.5%) with QLB (P < 0.0001; Table 4). Other factors can also play a role in preventing same day discharges, i.e., late finishing times. When we looked at Abaza, et al., their 2
											
												nd
											
											 cases ended on average at 1:00 pm with 57% staying overnight and their 3
											
												rd
											
											 cases ended at 4:00 pm with over 97% stayed overnight. Our group of 2
											
												nd
											
											 cases ended on average at 5:30 pm for our control group and at 6:00 pm for the QLB group (Table 3). Even if we combined their data for all non-1
											
												st
											
											 cases, 70% of their cases stayed overnight. Even using the combined data with a 70% overnight stay, in our QLB group only 43% stayed overnight despite having even later finishing times. Although same day discharge may be regarded as an option regardless of QLB, many patients may stay in the hospital due to their pain scores or surgeon uncertainty [23]. By offering QLB, these factors can be eliminated therefore decreasing patients’ pain, and creating RALP into an outpatient procedure.
										

										
											We respectfully disagree with practitioners from Europe that one of the main motivations for same day discharge is to save money [12]. In regard to a socialized system of medicine, increasing the length of stay still incurs charges. Although it may not be reflected within patient medical bills, somebody has to pay for the use of the hospital facilities. Furthermore, besides facility charges, keeping a patient overnight has the potential to delay another patient’s surgery due to lack of occupational area within the hospital and increased of length of stay has been associated with a higher odds ratio of mortality [33].
										

										Summary

										
											Although this is a retrospective study, the data certainly suggests that QLB provides significant pain control after a RALP. Furthermore, this might result in a shorter length of stay, decreasing hospital cost, and hospital associated morbidity and mortality.
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