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Introduction

Opioids are frequently overprescribed by surgical specialties1-4. 
Nearly half of patients who did not take opioids their last surgical 
hospitalization day are still given a prescription for opioid pain 
medicines upon discharge4. Additionally, the addictive nature of 
opioid usage can be seen in the bariatric population with one study 
reporting 5.8% of opioid-naïve patients continuing to use opioids 6 
months after bariatric surgery and 14.2% at 7 years5. A legitimate 
postoperative opioid prescription can act as a gateway to chronic, 
even illegitimate, narcotic use.

To combat the opioid epidemic as well as improve outcomes, 
multimodal analgesics protocols (e.g., ERAS protocols) have been 
adopted by many surgical specialties. These protocols have the 
advantage of addressing multiple pain pathways without causing 
opioid-related adverse effects (nausea, vomiting, ileus, respiratory 
depression, and altered mental status) which cause delayed patient 
recovery6-8. Of particular importance to bariatric patients are 
uncontrolled nausea resulting in poor oral intake which results in a 
delay of discharge9 and full recovery.

We hypothesized that postoperative pain could be adequately 
managed and that patients would have a quicker return to baseline 
with an opioid-sparing protocol. The goal was to determine if an 
opioid-sparing protocol could safely and effectively decrease opioid 
use during the postoperative period.

Methods
A retrospective cohort study was conducted for adult patients 

between the ages of 18 and 70 years old undergoing a laparoscopic 
sleeve gastrectomy (LSG) by a single surgeon at a single institution. 
Each arm of the cohort was made of 200 patients. Standard, 
accepted criteria for bariatric surgery included that of a body mass 
index (BMI) of 40 or greater, or a BMI of 35–39 with obesity related 
comorbidities. Patients that were chronically taking opioids prior to 
surgery were not excluded from the study.

Pain scores and recovery time (measured as return to baseline 
activity) were the primary outcomes and were collected within one 
year via phone surveys, although participation was relatively low. 
Both inpatient postoperative and at home pain score surveys were 
conducted utilizing a 0-10 scale with 0 representing no pain and 10 
representing the worst pain experience in the person’s life. There 
were also a number of secondary outcomes analyzed. A summary of 
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both primary and secondary outcomes are listed in Table 
1. The protocols for both the control group and opioid-
sparing groups can be viewed in Table 2.

Unpaired t-tests were used to compare means of 
continuous variables. Categorical and dichotomous variables 
were expressed as percentages and compared using Fisher’s 
exact tests. For all analyses, a 2-sided α level of .05 was taken 
as a reference to detect statistical significance.

Results
The study included 400 patients (200 in each arm). 165 

patients participated in the phone survey, with 80 from 
the control group and 85 from the opioid-sparing group. 
Of note the control group had a significantly higher mean 
BMI (47.7 versus 45.6 kg/m2, p .01) and body weight 
(134 versus 128 kg, p = .03). Otherwise, the baseline 
characteristics of each group were identical. The average 

Control (n = 200) Opioid-sparing (n = 200) P value
Total MME during admission, mean (SD) 34.5 (24.7) 30.7 (25.8) .04
Intraoperative, mean (SD) 53.0 (18.1) 51.6 (19.2) .46
Postoperative (in hospital), mean (SD) 16.1 (14.5) 10.4 (11.0) < .001
Rescue antiemetic given, n (%) 49 (24.5%) 62 (31.0%) .18
LOS, d, mean (SD) 1.1 (0.32) 1.1 (0.32) .79
30-d readmission, n (%) 10 (5.0%) 5 (2.5%) .29
SSI, n (%) 1 (0.5%) 1 (0.5%) >.99
Blood transfusion, n (%) 1 (0.5%) 1 (0.5%) >.99

Table 1: Measured Outcomes

MME = morphine milligram equivalents; SD = standard deviation; LOS = length of stay; SSI = surgical site infection

Table 2: Opioid-sparing protocol compared with historic controls

Opioid-sparing protocol Historic control

Preoperative Celecoxib 400 mg PO
Gabapentin 300 mg PO None

Intraoperative
Inhalation anesthetics, propofol, and multimodal analgesia 
Plus
TAP block with 0.5% bupivicaine with epinephrine

Inhalation anesthetics, propofol, and multimodal 
analgesia

Postoperative in hospital
Ketorolac 30 mg IV every 6 hours
Acetaminophen 1000 mg IV or PO every 6 hours
Morphine IV or morphine equivalent for breakthrough pain

Ketorolac 30 mg IV every 6 hours
Acetaminophen 1000 mg IV or PO every 6 hours
Morphine IV or MME for breakthrough pain

Postoperative at home

Gabapentin 300 mg PO twice daily
Celecoxib 200 mg PO twice daily
Acetaminophen 1000 mg PO every 6 hours as needed
Tramadol for breakthrough pain

Hydrocodone-Acetaminophen 2.5-167 mg per 
5 ml, 15-30 ml PO every 4-6 hours as needed 
(Dispense: 400 ml)

TAP = transversus abdominis plane; MME = morphine milligram equivalent

Figure 1a: Mean pain scores in the hospital and at home before and after implementation of opioid-sparing protocol. Pain score was rated 
from 0 to 10, where 0 represents no pain and 10 represents the worst possible pain. Figure 1b: Mean recovery time before and after 
protocol implementation. Recovery time is the length of time (days) it took for the patient to return to baseline activity level.
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recovery time was significantly shorter in the opioid-
sparing group (18.9 versus 35.3 days, p = 0.043). There 
was no significant difference in mean postoperative pain 
scores. The opioid-sparing group required significantly 
fewer opioids postoperatively (10.4 versus 16.1 MME, p 
< 0.001). Only 1 out of 200 patients requested an opioid 
prescription after discharge.

There was no significant difference in mean pain scores 
between the control and opioid sparing group in the 
hospital (4.0 versus 4.5, p = .28) or at home (2.9 versus 3.6, 
p = .08) seen in Figure 1a. Additionally, the average recovery 
time was significantly shorter in the opioid sparing group 
(18.9 versus 35.3 d, p = .04) seen in Figure 1b. Of the 
secondary outcomes measured only the mean total MME 
during admission and postoperative (in hospital) were 
statistically significant seen in Table 1.

Discussion
Our study showed that postoperative pain after LSG 

can be effectively controlled with limited opioid use in 
the hospital and essentially no opioids after discharge. 
Additionally, the opioid sparing group recovered faster 
with only a single patient requiring an opioid prescription. 
The result of this study is consistent with prior inpatient 
studies on the bariatric population showing multimodal 
analgesics as effective, decreases perioperative opioid use, 
and reduces opioid-related adverse events9,12-18. Of note, 
20% of the control arm took no opioids after discharge 
and of the remaining 80%, only 10% took half or more. 
The protocol that was developed for the opioid-sparing 
arm was developed based on review of literature and then 
modified based on availability at our institution.

There were some limitations to this study. Data was 
collected retrospectively, and therefore cannot be used to 

draw strong conclusions about causation. The phone survey 
results were subject to recall bias due to the amount of time 
that had passed since their LSG. There was also limited 
participation in the follow-up survey with only 41% of the 
patients included in the study. Compliance with protocol 
medications and variability with anesthesia providers are 
also potential limitations.

Conclusion
The study supports the hypothesis that the 

implementation of an opioid-sparing pain regimen can 
provide effective pain control throughout the entire 
postoperative period and shorten the recovery time among 
patients having undergone a LSG.

Since this study was conducted, several changes to the 
protocol have been made. The current inpatient protocol 
can be viewed in Table 3 and outpatient protocol can be 
viewed in Table 4. Tramadol, for breakthrough pain, is 
no longer used; additionally, IV acetaminophen has been 
switched to the equivalent oral dose. A higher volume of 
bupivacaine in the transversus abdominis plane (TAP) 
block is utilized, and surgeons have become more adept 
at administering it in the correct plane. The addition of IV 
ketamine intraoperatively, as well as further reductions in 
intraoperative narcotic use, have been made.

We continue to have great outcomes, including rapid return 
to work, great pain and nausea control, low readmission, and 
low ER visit rates. In fact, less than 1 in 400 patients require an 
opioid prescription. Perhaps most significantly, select lower 
risk patients are now able to have a LSG as an outpatient, 
usually being discharged home within 4 hours of arriving 
in the same day surgery unit. This, of course, has required 
further refinement in the opioid-sparing protocol as well as a 
specialized outpatient surgery protocol.

Pre-Op Morning of Surgery (with small sip of water) Intra-Op Post-Op (inpatient)
Celecoxib 200mg 2 capsules PO Ketorolac 30mg IV Ketorolac 30mg IV Q6H
Gabapentin 300mg PO Zofran 4mg IV Decadron 10mg IV 8 hours after intra-op dose
Acetaminophen 1000mg PO (in preop holding) Decadron 10mg IV Acetaminophen 1000mg PO Q6H
Scopolamine patch post-auricular on arrival Ketamine 25mg IV Morphine (or other) IV narcotic PRN pain

Aprepitant (Emend) 40 or 80mg PO TAP Block – 30mL 0.5% Bupivacaine at 
incision requiring fascial closure incision Aprepitant (Emend) 40 or 80mg PO

Table 3: Dr. Suggs’ Inpatient Laparoscopic Abdominal Surgery Pain and Nausea Management Protocol

Table 4: Dr. Suggs’ Outpatient Laparoscopic Abdominal Surgery Pain and Management Protocol

Week 1
Gabapentin 300mg PO BID
Celecoxib 200mg PO BID
Acetaminophen 1000mg PO Q6H PRN pain

Week 2
Gabapentin 300mg PO daily
Celecoxib 200mg PO daily
Acetaminophen 1000mg PO Q6H PRN pain

Week 3 Celecoxib 200mg PO daily PRN pain or Ibuprofen 400mg PO Q6H PRN pain                          
Acetaminophen 1000mg PO Q6H PRN pain

Week 4 Acetaminophen 1000mg PO Q6H PRN pain
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If you asked “what is the most important part of your 
protocol for reducing opioid use, great pain control, and 
improving back to work time?” I would say:  A great TAP 
block; then IV ketorolac and nausea reduction with a 
variety of meds; and maximizing use of acetaminophen 
and celecoxib. We may possibly transition to performing 
an ultrasound-guided true TAP block on both sides of 
the abdomen preoperatively, as in the literature as well 
as anecdotally in my colleagues’ experience it can result 
in completely numb the entire abdomen for over 24 
hours. Many patients discontinue taking celecoxib and 
gabapentin early, making me question their importance 
postoperatively. Also, some patients cannot take one or 
both of these drugs as part of the pre-op protocol. And, 
many don’t need acetaminophen for very long either. 
Treatment of post-operative pain and reduction of opioid 
use in surgical patients is rapidly evolving, so stay tuned! 
For further information or additional details about the 
original study that this mini review was based upon please 
see the full article entitled “An Opioid-Sparing Protocol 
Improves Recovery Time and Reduces Opioid Use After 
Laparoscopic Sleeve Gastrectomy” that can be found in the 
journal Obesity Surgery19.
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