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Abstract

Background Enhanced recovery after surgery (ERAS) protocols have improved patient experience and outcomes in a variety of
fields, including bariatric surgery. Given the increasing opioid epidemic in the USA, we sought to determine the impact of our
own ERAS protocol on narcotic usage following laparoscopic sleeve gastrectomy.

Methods Retrospective chart review was performed on patients undergoing primary laparoscopic sleeve gastrectomy for
6 months before and after implementation of an ERAS protocol. Our protocol strongly discouraged the use of narcotics in the
postoperative period. Specific outcomes of interest were postoperative narcotic usage, length of stay, complications, and
readmissions.

Results Patient characteristics were similar in the two groups. ERAS implementation did not correlate with changes in length of
stay, complications, or readmissions. However, ERAS implementation was associated with dramatic reductions in the use of
intravenous narcotics (100% vs 47%, p < 0.01) and oral schedule 2 narcotics (56% vs 6%, p < 0.01), with an increase in the usage
of tramadol (0% vs 36%, p < 0.01). After ERAS implementation, 52% of patients were managed without the use of schedule 2
narcotics (0% pre-ERAS, p <0.01) and 33% received no narcotics of any kind (0% pre-ERAS, p <0.01).

Conclusion Implementation of an ERAS protocol for laparoscopic sleeve gastrectomy is associated with a dramatic reduction in
the use of narcotics in the postoperative period. This has implementation for the usage of narcotics for laparoscopic surgery and
potential elimination of narcotics for certain patients and procedures.

Keywords Narcotic - Opioid - Enhanced recovery after surgery - ERAS - Sleeve gastrectomy - Bariatric surgery - Minimally
invasive surgery

Introduction

Since its first development for colorectal surgery in the 1990s,
enhanced recovery after surgery (ERAS) protocols have been
applied to numerous surgical subspecialties, including the
field of bariatric surgery.'* ERAS pathways optimize the pa-
tient’s experience and outcomes through a variety of pre-,
intra-, and postoperative interventions.> ¢ Preoperatively,
ERAS protocols focus on optimizing nutrition, setting realistic
expectations, and patient education.” During surgery, proto-
cols focus on issues such as local anesthesia and nociceptor
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inhibition, use of nasoenteric tubes, and even surgical
technique.® ° Postoperatively, patients are treated with early
enteral nutrition, increased ambulation, and multimodal pain
control.*

ERAS protocols in bariatric surgery are unique in that they
have remained relatively heterogeneous in terms of both their
components as well as their measured outcomes.' In light of
the persistent opioid epidemic, one increasingly valued out-
come is the amount of narcotics patients receive both in hos-
pital as well as after discharge. Data suggest that up to 10% of
all opioid naive patients who are discharged with a prescrip-
tion for narcotics are still using narcotics 1 year after
surgery.''™'® Specifically, bariatric surgery patients may be
up to 45% more likely to abuse opioids postoperatively than
patients undergoing non-bariatric surgeries.'* >

To address this specific concern, many published ERAS
pathways for bariatric surgery aim to limit postoperative nar-
cotic use. However, most still include opioids as part of their
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multimodal pain control approach, either through patient-
controlled anesthesia (PCA) or through intermittent dosing
of opioids.> "' This study is a retrospective review of the
ERAS implementation at our center, where narcotic medica-
tions were removed from the default protocol, and schedule II
narcotics were heavily discouraged. The goal of this protocol
was to minimize, if not eliminate, the need for narcotics in the
postoperative period.

Methods
Patient Population

This was a retrospective review of opioid-naive patients un-
dergoing primary sleeve gastrectomy before and after imple-
mentation of the ERAS protocol on July 1, 2017. Patients
were excluded if they underwent a revision bariatric procedure
(laparoscopic band converted to sleeve) or combined proce-
dure (i.e., cholecystectomy). Patients were also excluded if
they were already taking narcotics prior to their surgery (24
total patients). We examined two cohorts of patients. The pre-
ERAS group included all patients in the 6 months before
ERAS implementation, January 1-June 30, 2017. We then
allowed a 3-month adjustment period because adherence to
the new ERAS protocol was noted to be initially inconsistent.
Thus, the post-ERAS group represented patients undergoing
primary sleeve gastrectomy between October 1, 2017 and
March 31, 2018.

Preoperative patient characteristics were examined to com-
pare homogeneity between the two groups. These included
age, gender, race, body mass index (BMI) closest to surgery,
and American Society of Anesthesiologists (ASA) classifica-
tion. Information on postoperative outcomes and narcotic us-
age were also gathered via retrospective chart review. This
included hospital length of stay, occurrence of any complica-
tion, hospital readmissions within 30 days, outpatient visits for
intravenous (IV) hydration, and postoperative utilization of IV
morphine, IV hydromorphone, and oral oxycodone,
hydrocodone, and tramadol.

Enhanced Recovery After Surgery Protocol

The ERAS protocol used at our institution was formulated
based on discussions with colleagues at multiple institutions,
and is demonstrated in Table 1. An order set was included in
our electronic medical record for these patients and used by all
physicians. At their preoperative clinic visit, patients were
educated on the ERAS protocol and the goal to avoid nar-
cotics in the postoperative period. They received gabapentin
300 mg three times daily for 3 days before surgery and
celecoxib 200 mg once the day before surgery. On the morn-
ing of surgery, they consumed one glycemic endothelial drink
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Table 1 Details of the ERAS (enhanced recovery after surgery) protocol
that was implemented for bariatric surgery patients on July 1, 2017

ERAS protocol

Before surgery

Gabapentin 300 mg 3 times daily, for 3 days
Celecoxib 200 mg once, day before surgery

Day of surgery
Glycemic endothelial drink, 2-3 h before surgery
Gabapentin 300 mg, 2 h before surgery
Acetaminophen 975 mg, 1 h before surgery

After surgery
Acetaminophen 975 mg (PO) or 1000 mg (IV) every 8 h as needed
Ketorolac 30 mg (IV) or ibuprofen 600 mg (PO) every 6 h as needed
No gastroesophageal contrast study
No foley catheter
Ambulation and incentive spirometry encouraged by nursing

Acetaminophen and ketorolac are basically scheduled or “highly encour -
aged” for 24 h post op. Also, in order set: hydromorphone 0.5-1 q3,
morphine 24 q2, tramadol 50-100 z6, zofran 4-8 z6, phenergan 6.25—
12.5 q6, bowel regimen, no foley, no UGI, and bowel regimen as needed
(Senna S, colace, milk of magnesia, mylicon)

1V intravenous, PO oral

2-3 h before surgery, gabapentin 300 mg 2 h before surgery,
and acetaminophen 975 mg 1 h before surgery.

We do not routinely use intraabdominal drains for sleeve
gastrectomy and no patients in the study period received them.
The only change intraoperatively was the use of laparoscopic-
guided transversus abdominis plane (TAP) blocks performed
by the operating surgeons after abdominal insufflation and
before placement of working ports. This was done with
25 mL 0.25% bupivacaine with epinephrine on each side for
a total of 50 mL. We discussed with our anesthesia providers
the goal of limiting intraoperative narcotic usage; however,
due to the heterogeneity of anesthesia staff and the negligible
amount of intraoperative narcotics used prior to ERAS imple-
mentation, there was no appreciable difference following pro-
tocol use and this area was eliminated from the final analysis.

Postoperatively, the ERAS protocol included changes in
medication usage and other aspects of patient care. Patients
did not receive a urinary catheter and we abandoned the use of
gastroesophageal contrast studies. Nursing protocols included
incentive spirometry teaching along with early and frequent
ambulation. For pain control, high-dose acetaminophen as
needed was automatically selected in the order set, and non-
steroidal anti-inflammatory drugs (NSAIDs) were encouraged
and frequently used. IV narcotics were discouraged but avail-
able on request. The only oral narcotic in the order set was
tramadol, and the use of oxycodone and hydrocodone was
discouraged. IV and oral ondansetron and promethazine were
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available for nausea control. Simethicone, senna-docusate,
and milk of magnesia were also available as needed.

Patients were prescribed tramadol (50 mg) at discharge
rather than other opioids. The number was not standardized
and residents generally prescribed between 10 and 30 tablets.
A large number of patients report not taking the tramadol after
discharge; in fact, many do not even fill the prescription. Itis a
rare event for a patient to request a refill on this medication
after discharge.

Tramadol is a synthetic opioid, structurally similar to mor-
phine, that has proven effectiveness for the treatment acute
and chronic pain.”? However, tramadol exerts a clinically in-
significant effect on respiratory depression and gastrointesti-
nal motility compared to other narcotic medications. The
United States Drug Enforcement Administration categorizes
drugs and other chemicals into categories based on abuse or
dependency potential, with Schedule I representing the drugs
with the highest abuse potential and Schedule V the lowest.”*
According to this categorization, tramadol is a Schedule IV
narcotic (“low potential for abuse and low risk of depen-
dence”) while morphine, hydromorphone, oxycodone, and
hydrocodone are Schedule II narcotics (“high potential for
abuse, with use potentially leading to severe psychological
or physical dependence”). It is for these reasons that our
ERAS protocol focused on tramadol for pain control and min-
imized the role of Schedule II narcotics.

Statistical Analysis

This study was discussed with our Institutional Review Board
and did not meet the regulatory criteria for research involving
human subjects, and was thus exempt from oversight. Patient
information was collected in a de-identified fashion.
Categorical data were compared using chi-square tests and
continuous variables were compared using unpaired ¢ tests
and Wilcoxon rank sum tests. Statistical analysis was per-
formed using SAS software (version 9.4, SAS Institute Inc.,
Cary, NC). An alpha level of 0.05 was used for significance.

Results

The preoperative characteristics of the pre- and post-ERAS
patient cohorts are represented in Table 2. More sleeve gas-
trectomies were performed in the 6-month post-ERAS period
(203 vs 125 cases). There were no clinically significant differ-
ences between the patient cohorts. The majority of patients
were white in both groups, although patient race was more
poorly recorded in the pre-ERAS cohort.

Postoperative outcomes are summarized in Table 3.
Implementation of the ERAS protocol was not associated with
a change in common outcomes such as length of stay, inci-
dence of any complications, 30-day readmissions, or

outpatient visits to the IV hydration clinic. There were no
staple line leaks during the study period.

There was a substantial reduction in the use of postopera-
tive narcotics associated with use of the ERAS protocol. All
patients received IV narcotics prior to ERAS, while less than
50% of patients did following ERAS implementation. The use
of oral narcotics was significantly reduced as well. Tramadol
usage was increased in the post-ERAS group, which was by
design. Also, scheduled acetaminophen and NSAIDs were
universally used following the implementation of the ERAS
protocol. This corresponded with a dramatic reduction in the
use of oral schedule II narcotics. Most striking, implementa-
tion of the ERAS protocol resulted in a 52% reduction in the
use of schedule II narcotics, with 33% of patients requiring
only acetaminophen and NSAIDs for pain control. When av-
eraged across patients, there was a 77% reduction in the use of
any narcotics in the postoperative period (46.3 vs 10.8 oral
morphine equivalents per patient).

Discussion

Patients undergoing laparoscopic sleeve gastrectomy with an
ERAS protocol had significantly less postoperative opioid
consumption compared to those not treated with this protocol.
The most remarkable results include a 77% reduction in over-
all opioid usage and 33% of patients receiving no narcotics in
the postoperative period. There were no differences in postop-
erative lengths of stay, readmission rates, and suggesting pa-
tients were not discharged with suboptimal pain control.

The ERAS protocol used in this study included preopera-
tive, intraoperative, and postoperative phases. The preopera-
tive phase included extensive nutrition counseling, oral
gabapentin for 3 days prior to surgery, celecoxib 1 day before
surgery, a high carbohydrate drink 2-3 h prior to surgery, and
acetaminophen plus gabapentin administration in the preoper-
ative area immediately prior to proceeding to the operating
room. The intraoperative phase, generally, included adhering
to basic surgical principles; goal directed fluid administration,
maintaining adequate oxygenation, avoiding hypothermia and
minimal tissue handling. Postoperatively, the main compo-
nents include the use of a multimodal analgesia regimen, try-
ing to avoid opioids as much as possible, early enteral nutri-
tion, and encouraging early ambulation. Some elements of
other ERAS protocols were unnecessary for laparoscopic
sleeve gastrectomy (bowel preparation, epidural administra-
tion, tubes, and drains) and were thus omitted.

Our focus in this study was on the difference in opioid use
pre- and post-ERAS implementation. The opioid epidemic
currently affecting the USA is multifactorial, but certainly
involves the use and abuse of prescription opioid medications.
The increase in prescription-opioid-related overdoses rose in
association with increases opioid prescribing starting in the
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Table 2 Characteristics of

patients undergoing sleeve Patient characteristics Pre-ERAS Post-ERAS
gastrectomy in the pre- and post- 1/1/17-6/30/17 10/1/17-3/31/18 p value
ERAS cohorts
Total number of laparoscopic sleeve gastrectomies 125 203
Age at time of surgery (med, IQR) 40 (33-49) 44 (35-52) 0.07
Gender 0.87
Female 107 (85.6%) 171 (84.2%)
Male 18 (14.4%) 32 (15.8%)
Race 0.02
White 81 (64.8%) 143 (70.4%)
Black or African American 34 (27.2%) 57 (28.1%)
Unknown/other 10 (8.0%) 3 (1.5%)
BMI closest to surgery (mean, SD) 48.4 (10.4) 45.8(7.7) 0.08
ASA classification (med, IQR) 3(2-3) 3(2-3) 0.03

ERAS enhanced recovery after surgery protocol

1990s.2* Opioid use for acute pain after surgery is certainly
not the cause of the epidemic, but it cannot be easily separated
from this epidemic either. For instance, a study looking at
opioid use 1 year after surgery showed a 44% increase in
chronic use in patients who were prescribed opioid within
7 days of surgery compared to those who were not."
Bariatric surgery patients are at an especially high risk for
chronic addiction. Many of these patients have chronic knee
and back pain secondary to their morbid obesity and have
been shown to have higher rates of persistent opioid use com-
pared to patients undergoing other general surgical
procedures.'® Quality and patient safety are also affected as

opioid-related adverse drug events, such as respiratory depres-
sion and failure, contribute to increased patient morbidity and
cost.”> Thus, it should be the goal of any responsible surgeon
to attempt to minimize postoperative use both in the hospital
setting and after discharge. One third of our patients did not
require any postoperative opioid analgesia when using the
ERAS pathway. This is in comparison to 100% of patients
prior to ERAS implementation. This suggests that it is feasible
to target, as a goal, an opioid-free hospital stay.

However, some patients will need a medication stronger
than acetaminophen or NSAIDs to manage their postoperative
pain, and tramadol is a good alternative to classic oral opioids.

Table 3 Narcotic usage and

postoperative outcomes for Outcomes Pre-ERAS Post-ERAS
patients in the pre- and post- 1/1/17-6/30/17 10/1/17-3/31/18 p value
ERAS cohorts
Hospital length of stay (med, IQR) 1(1-1) 1(1-1) 0.79
Any complications 4 (3.2%) 5(2.5%) 0.69
Readmission within 30 days 3 (2.4%) 7 (3.4%) 0.59
Outpatient IV hydration visits 15 (12.0%) 24 (11.8%) 0.96
Postoperative narcotic usage
Patients receiving IV narcotics 125 (100.0%) 85 (46.8%) <0.01
Patients receiving oral narcotics 70 (56.0%) 79 (38.9%) <0.01
Patients receiving oral schedule II narcotics 69 (55.8%) 13 (6.4%) <0.01
Patients receiving tramadol 1 (0.8%) 73 (36.0%) <0.01
Patients receiving ZERO schedule 11 narcotics 0 (0.0%) 106 (52.2%) <0.01
Patients receiving ZERO narcotics 0 (0.0%) 67 (33.0%) <0.01
Average narcotic usage per patient (mg)
IV morphine 2.6 0.2 <0.01
IV hydromorphone 42 0.6 <0.01
PO oxycodone 114 1.7 <0.01
PO hydrocodone 0.7 0.0 0.04
PO tramadol 0.4 47.2 <0.01
Total oral morphine equivalents 46.3 10.8 <0.01

ERAS enhanced recovery after surgery protocol, /OR interquartile range, /V intravenous, med median, n number,

PO oral
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Tramadol has a dual analgesic mechanism with weak opioid
receptor activity and monoamine reuptake inhibition. Its side
effect profile is therefore more favorable with less addictive
properties: less nausea and less constipation than classic opi-
oids, with comparable pain control.** ** * We made a con-
scious effort to encourage use of tramadol as a first-line agent
in patients who had persistent pain after the use of non-opioid
alternatives.

Our study was somewhat limited in its scope, a result
of the retrospective design. We did not set out to deter-
mine what elements of the ERAS pathway were able to
lead to less opioid use, or how patients’ opioid consump-
tion was affected over longer time periods. Our primary
endpoints, total morphine equivalents used and number of
patients who avoided opioids completely, were only stud-
ied in the immediate postoperative period. Additionally,
we did not show significant changes in length of stay,
readmission rates, or complication rates. This is likely
due to the short length of stay and low rates of complica-
tions and readmissions even in our pre-ERAS time period.

Conclusion

ERAS implementation has been associated with improve-
ments in quality measured in a variety of ways.?® This
study contributes to the existing literature documenting
the improvements in quality by significantly decreasing
in-hospital opioid use after implementing an ERAS pro-
tocol for laparoscopic sleeve gastrectomy. We feel an
opioid-free hospital stay and postoperative course should
be the goal when performing this operation and this study
proves that it is feasible. Moreover, these findings may
potentially be extrapolated to a multitude of laparoscopic
procedures in an effort to curb the current overuse of
schedule II opioids for surgical pain control.
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