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Abstract

AIM: To estimate an effect size for the transversus abdominis plane (TAP) infiltration on quality of recovery in patients undergoing laparoscopic gastric band surgery.

METHODS: The pilot study was a randomized, double blinded, placebo controlled trial. Patients undergoing laparoscopic gastric band surgery were randomized to receive a bilateral TAP infiltration with 20 mL of 0.5% ropivacaine or saline. The evaluated outcomes included quality of recovery-40 (QoR-40) at 24 h, postoperative opioid consumption and pain. Data was examined using the Mann-Whitney U test.

RESULTS: Nineteen subjects were recruited. There was a positive trend favoring the TAP infiltration group in global QoR-40 scores at 24 h after surgery, median [interquartile range (IQR)] of 175.5 (170-189) compared to 170 (160-175) in the control group (P = 0.06). There also a positive trend toward a lower cumulative opioid consumption in the TAP infiltration group, median (IQR) of 7.5 (2.5-11.5) mg iv morphine equivalents compared to 13 (7-21.5) in the control group (P = 0.07). Correlation analysis (Spearman’s Rho) demonstrated an inverse relationship between 24 h cumulative opioid consumption and global QoR-40 scores, -0.49 (P = 0.03). 

CONCLUSION: The use of multimodal analgesic techniques to reduce opioid related side effects is particularly desirable in morbidly obese patients undergoing gastric reduction surgery. The TAP infiltration seems to have a clinically important effect in reducing postoperative opioid consumption and improve quality of recovery after laparoscopic gastric band surgery in morbid obese patients. Future studies to confirm the beneficial effects of the TAP infiltration in these patients are warranted. 
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Core tip: In this current randomized, double blinded, placebo controlled pilot study we estimated the effect of a transversus abdominis plane block on postoperative quality of recovery in morbidly obese patients undergoing laparoscopic gastric band surgery. Postoperative opioid consumption was inversely correlated to quality of recovery in this surgical population. The transversus abdominis plane block seems to be an effective strategy to improve quality of recovery in those patients.
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INTRODUCTION

Pain after surgery is undertreated and fails to be managed optimally despite compelling data regarding the consequence of poorly managed analgesia[1-3]. In addition to patient suffering, postoperative pain can also affect quality of recovery after surgical procedures[4-6]. It is likely, therefore, that strategies that improve postoperative pain can also ameliorate postsurgical recovery[7-9]. The improvement of postsurgical recovery is particularly important for patients having ambulatory surgery, since those patients do not benefit from structured hospital support for recover after surgery[10-12].
Laparoscopic gastric band surgery can be performed in the outpatient setting when optimal postsurgical pain control is achived[13]. Interventions to minimize pain and reduce opioid consumption in those patients are particularly desirable in order to avoid opioids related side effect such as nausea and vomiting[14,15]. The transversus abdominis plane (TAP) Infiltration has been used to minimize pain in a diverse range of surgical procedures but its effect on obese patients undergoing laparoscopic gastric band surgery has it to be investigated[16-19]. More importantly, it is currently unknown if the analgesic benefits of the TAP infiltration can translate to a better recovery for patients undergoing laparoscopic gastric band procedures.

The main objective of the current pilot study was to estimate an effect size for TAP analgesia on postsurgical quality of recovery in patients having laparoscopic gastric band surgery. We hypothesized that patients receiving a TAP infiltration with ropivacaine would have a better quality of postsurgical recovery than patients having a TAP infiltration with saline. We also sought to estimate an effect of the TAP infiltration on postoperative analgesia.

MATERIALS AND METHODS
This pilot study was a prospective, randomized, double-blinded placebo controlled trial. Clinical trial registration for this study can be found at ClinicalTrial.gov (http://www.clinicaltrials.gov); registration identified: NCT01075087. Eligible subjects were patients undergoing laparoscopic gastric band surgery to reduce morbid obesity. Patients with a history of allergy to local anesthetics, chronic use of an opioid analgesic, corticosteroid and/or pregnant subjects were not enrolled. Reason for exclusion from the study following study drug administration was conversion from a laparoscopic to an open incision or patient request. Subjects were randomized using a computer generated table of random numbers into two groups to receive 20 mL of a bilateral ultrasound guided TAP infiltration using: saline or ropivacaine 0.5% (Naropin, APP Pharmaceuticals, Schaumburg, IL, United States). Group assignments were sealed in sequentially numbered opaque envelopes that were opened by a research nurse not involved with the patient care or data collection after the subject provided written informed consent. The same nurse prepared syringes labeled with study drug to blind subjects enrolled in the study, anesthesia providers and investigators collecting the data. 

After anesthesia induction a bilateral TAP infiltration was performed in all subjects using ultrasound guidance with a portable ultrasound device (SonoSite, Bothell, WA, United States) and a linear 6-13 Mega Hertz ultrasound transducer. The technique used to performed the TAP infiltrations was the posterior approach as previously described by Hebbard et al[20]. Once the external oblique abdominal, the internal oblique abdominal and the transversus abdominal muscles were visualized using the ultrasound probe at the level of the anterior axillary line between the 12th rib and the iliac crest, the puncture area was prepared in a sterile manner. The injection of the study drug was performed using a 21 gauge 90 mm StimuQuik needle (Arrow International, Reading, PA, United States) by a single investigator with extensive experience in performing the TAP block (Gildasio S De Oliveira Jr). Once the tip of the needle was placed in the space between the internal oblique abdominal muscle and the transversus abdominal muscle, and after negative aspiration of blood, 20 mL of the study drug was administered and distribution of the solution in the TAP was confirmed using ultrasonography observation. A contralateral infiltration was performed in the same fashion. 

All subjects were premedicated with 0.04 mg/kg iv midazolam. Propofol 1-2 mg/kg was administered for anesthesia induction, a remifentanil 0.05 mcg/kg per minute iv infusion was begun and succinylcholine 1-2 mg/kg was administered to induce muscle paralysis. All the medications in the study protocol were dosed based on the dosing body weight [ideal body weight (IBW) + [0.4 × (actual body weight - IBW)][21]. Tracheal intubation was initially attempted by an anesthesia resident physician or a certified registered nurse anesthetist under supervision of an attending anesthesiologist. Anesthesia maintenance was achieved using remifentanil, titrated to maintain the mean arterial pressure within 20% of baseline, desflurane titrated to a bispectral index (Aspect Medical System Inc., Norwood, MA, United States) between 40 and 60 and rocuronium. At the end of the procedure at removal of the laparoscopic instruments the remifentanil infusion was discontinued and the subjects received intravenous ketorolac 30 mg and ondansetron 4 mg. The laparoscopic insufflation pressure was kept at 15 mmHg for the procedure. Five trocars were used for the surgery (two below the xyphoid, one in the right upper quadrant, one in the left upper quadrant and the last one on the left anterior axillary line below the costal margin).
In the post anesthesia care unit (PACU) subjects were asked to rate their pain at rest upon arrival and at regular (30 min) intervals on a 0-10 pain numeric rating scale (NRS), where 0 means no pain and 10 is the worst pain imaginable. The area under the NRS pain scale vs time curve was calculated using the trapezoidal method as an indicator of pain burden during early recovery (Graph Pad Prism ver 5.03, Graph Pad Software, Inc., La Jola, CA, United States). Hydromorphone 0.4 mg iv was administered every 5 min to maintain a NRS pain score less than 4 out of 10. In cases of postoperative nausea or vomiting, subjects received 10 mg iv metoclopramide. When subjects were able to tolerate oral medications, a combination of hydrocodone 10 mg plus acetaminophen 325 mg were used for pain greater than 4 of 10. Postoperative opioid consumption (24 h) was converted to equivalent dose of oral morphine[22]. 

Subjects were followed up at 24 h after the procedure by an investigator unaware of group allocation and were questioned regarding analgesic consumption, pain score and the QoR-40 questionnaire was administered[23]. The questionnaire consists of 40 questions that examine 5 domains of patient recovery using a 5 point Likert scale: none of the time, some of the time, usually, most of the time and all of the time. The five domains include physical comfort, pain, physical independence, psychological support and emotional state. Individualized items of the questionnaire have been previously presented by our group[24]. Other perioperative data collected included subject’s age, height, weight, American Society of Anesthesiologist physical status, surgical duration, intraoperative remifentanil use, total intravenous fluids and total amount of hydromorphone in PACU and time to hospital discharge. 

Ethics

This work has been carried out in accordance with the declaration of Helsinki (2000) of the World Medical Association. Study approval was obtained from the Northwestern University Institutional Review Board (STU00023482), and written informed consent was obtained from all the study participants.

Statistical analysis

A sample size of 23 subjects per group was estimated to achieve 80% power to detect a 10 point difference in the aggregated QoR-40 score for the 2 study groups to be compared assuming an overall standard deviation of 12 points similar what was observed in a previous investigation[25]. To account for drop-outs 50 subjects were planned to be recruited and randomized. However, due to changes in the case profiles in our hospital (increased number of gastric sleeve surgery and decreased number of laparoscopic gastric band surgery, nineteen patients were recruited). The sample size calculation was made using PASS version 8.0.15 release date January 14, 2010 (NCSS, LLC, Kaysville, UT).

The Shapiro-Wilk and Kolmogorov-Smirnov tests were used to test the hypothesis of normal distribution. Normally distributed interval data are reported as mean (SD) and were evaluated with Student’s t test for equal variances. Non-normally distributed interval and ordinal data are reported as median [range or interquartile range (IQR)] and compared among groups using the Mann-Whitney U test. A correlation analysis (Spearman’s Rho) was performed to examine a relationship between opioids consumption and global quality of recovery score. All reported P values are two-tailed. To avoid the chance of a type Ⅰ error, the criterion for rejection of the null hypothesis was a two-tailed P < 0.05 for comparisons.

Statistical analysis was performed using NCSS 8 8.0.15, release date 5/15/2013 (NCSS, LLC, Kaysville, UT) and R version 3.0.1, release date 5/16/2013 (The R Foundation for Statistical Computing, Vienna, Austria). 
RESULTS

The details of the conduct of the study are shown in Figure 1. Nineteen subjects were randomized and nineteen completed the study. Patients were enrolled consecutively from 3/2010 through 7/2012. Patients’ baseline characteristics and surgical factors were not different between groups (Table 1). 

There was a positive trend favoring the TAP infiltration group in global QoR-40 scores at 24 h after surgery, median (IQR) of 175.5 (170-189) compared to 170 (160-175) in the control group (P = 0.06). There was also a positive trend towards a reduction of postoperative pain in the post-anesthesia care unit for the TAP infiltration group, median (IQR) of 195 (135-300) (score × min) compared to 315 (195-420) (score × min) in the control group (P = 0.09). Other postoperative variables are presented in Table 2.

Another positive trend was identified toward a lower cumulative opioid consumption in the TAP infiltration group, median (IQR) of 7.5 (2.5-11.5) mg iv morphine equivalents compared to 13 (7-21.5) mg iv morphine equivalents in the control group (P = 0.07)

Correlation analysis (Spearman’s Rho) demonstrated an inverse relationship between 24 h cumulative opioid consumption and global QoR-40 scores,  = -0.49 (P = 0.03). 

DISCUSSION

The most important finding of the current study was a probable benefit of the TAP infiltration to improve postoperative quality of recovery after laparoscopic gastric band surgery in morbidly obese patients. In addition, a similar trend toward a reduction in pain burden and opioid consumption was also detected in the TAP infiltration group compared to saline. The inverse relationship between postoperative opioid consumption and quality of recovery in the subjects in this study support our previous findings of reduced opioid use and improved postoperative recovery[16,23,25]. Our results suggest that the TAP infiltration may be a clinically significant multimodal strategy to reduce pain and improve quality of postsurgical recovery in patients undergoing laparoscopic gastric band surgery.

Our results are particularly important since the development of opioid related side effects such as vomiting in gastric reduction surgery can lead to surgical complications[26]. In addition greater opioid consumption in obese patients with obstructive sleep apnea can also result in postoperative hypoxemic events[27-29]. It remains to be determined if the opioid reduction due to the TAP infiltration can minimize opioid related side effects in morbid obese patients undergoing gastric reduction surgery.

Despite a possible benefit on postoperative analgesia, we did not observe a parallel reduction in hospital stay in our study population. Hospital stay, in the inpatient population, has been criticized as a reliable outcome due to the innumerous potential confounders that can alter that outcome[30-32]. Even established analgesic interventions, often fail to demonstrate a beneficial effect on duration of hospital stay[33,34]. Nevertheless, the optimal postoperative pain control in patients undergoing laparoscopic gastric band surgery may help the performance of this surgery as an outpatient procedure[35,36].
It is important to note that the transversus abdominis block successfully treats parietal pain but visceral pain is not treated by a TAP block. This is likely the reason why even patients in the TAP block group required the use of systemic opioids. Nevertheless, it seems that the reduction in the parietal pain is an important step to improve quality of recovery in patients undergoing laparoscopic gastric bending. 
The TAP infiltration has been previously evaluated in morbidly obese patients undergoing different surgical procedures than the one presented in the current investigation. Sinha et al[37] detected a large effect on analgesic outcomes of the TAP infiltration in patients undergoing laparoscopic gastric bypass. The authors’ results were interesting since laparoscopic gastric bypass surgery requires a more extensive procedure which can result in greater visceral pain and a potential lower benefit of the TAP infiltration. In contrast, a retrospective evaluation of obese patients undergoing abdominal plastic surgery did not detect a benefit of the TAP infiltration compared to control for postoperative pain[38]. The effect of the TAP infiltration on postoperative pain outcomes in obese patients may, therefore, be dependent on the type of surgical procedure.

Our current study should only be interpreted according to its limitations. We were unable to complete recruitment and we were underpowered to achieve statistically significant results in our main outcomes. Based on the differences observed in the current study, group sample sizes of 24 per group would have been needed to show a difference in opioid consumption between groups if the actual difference was 5.5 as observed in the current study. Nevertheless, we believe that our current results are clinically important and will stimulate future studies involving regional and local anesthesia techniques in the morbidly obese patient population. 

In summary, we report an important beneficial clinical effect of TAP infiltration on quality of recovery in morbidly obese patients after laparoscopic gastric band surgery. It seems that the reduction in postoperative opioids by the TAP infiltration resulted in a better recovery in that patient population. Future studies are warranted to confirm the beneficial effect of the TAP infiltration on postoperative recovery and analgesia in the same patient population.
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The transversus abdominis plane (TAP) block seems to improve quality of recovery in patients undergoing laparoscopic gastric banding through a reduction in the consumption of opioids.

Innovations and breakthroughs

This is the first study to demonstrate a possible benefit of the TAP block on obese patients undergoing laparoscopic gastric banding

Applications

Patients undergoing laparoscopic gastric banding may have better quality of postsurgical recovery if they receive a TAP block before the surgical procedure

Terminology

Transversus abdominis block is the application of local anesthetics in the abdominal wall using ultrasound. 
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Figure 1  Flow chart describing subjects allocation.
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Table 2  Postoperative data


�
TAP infiltration


(n = 10)�
Saline


(n = 9)�
P value


�
�
  Nausea in PACU


�
�
�
0.33


�
�
     Yes


�
  1


�
  3


�
�
�
     No


�
  9


�
  6


�
�
�
  Vomiting/Retching in PACU


�
�
�
0.47


�
�
     Yes


�
  0


�
  1


�
�
�
     No


�
10


�
  8


�
�
�
  Time to discharge from PACU 


  (min)�
60 (60-75)


�
75 (60-90)


�
0.41


�
�
  Time to discharge from the 


  hospital (h)�
32.1 (13.9-52.6)


�
22.5 (19-26)


�
0.47


�
�
TAP: Transversus abdominis plane; PACU: Post anesthesia care unit. 





Table 1  Baseline patient and surgical characteristics


�
TAP infiltration


(n = 10)�
Saline


(n = 9)�
P value


�
�
  Age (yr)


�
47 (39-53)


�
    50 (36-54)


�
0.90


�
�
  Gender


�
�
�
1.00


�
�
     Male


�
  2


�
      2


�
�
�
     Female 


�
  8


�
      7


�
�
�
  BMI (kg/m2)


�
44.2 (39.0-45.7)


�
    40.1(38.5-44.3)


�
0.46


�
�
  ASA class


�
�
�
0.37


�
�
     Ⅱ


�
  3


�
      5


�
�
�
     Ⅲ


�
  7


�
      4


�
�
�
  Surgical duration (min) 


�
76.5 (51-106)


�
    92 (61-120)


�
0.53


�
�
  Remifentanil (mcg)


�
620 (500-750)


�
  850 (600-1100)


�
0.23


�
�
  Intravenous fluids (mL)


�
1050 (585-1600)


�
1300 (1200-1500)


�
0.43


�
�
Data are expressed as median [interquartile range (IQR)]. TAP: Transversus abdominis plane; ASA: American society of anesthesiologists; BMI: Body mass index.








