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Abstract
Background Bariatric surgery has become an increasingly
popular method for weight loss and mitigation of co-
morbidities in the obese population. Like any field, there is a
desire to standardize and accelerate the postoperative period
while maintaining safe outcomes.
Methods All laparoscopic sleeve gastrectomies (LSG) and gas-
tric bypasses (LGB) were performed over a 5-year period were
logged along with several aspects of postoperative care. Trends
were followed in aspects of postoperative care over years as
well as any documentation of complications or re-admissions.
Results A total of 545 LSGs and LBPs were performed be-
tween 2012 and 2016. Improvements were noted in nearly
every field over time, including faster Foley removal, de-
creased length of hospital stay, decreased use of patient con-
trolled analgesics (PCAs), and faster advancement of diet.
There was also an abandonment of utilization of the ICU
and step down setting for these patients, leading to significant
decreases in hospital cost. There was no change in complica-
tions, re-operations, or re-admission in this time period.
Conclusions The surgeons involved in this project have built
a busy bariatric surgery practice, while continually evolving
the postoperative algorithm. Nearly every aspect of postoper-
ative care has been deescalated while decreasing length of stay
and cost to the hospital. All of this has been obtained without
incurring any increase in complications, re-operations, or re-
admissions. The authors of this paper hope to use this article as

a launching point for a formal advanced recovery pathway for
bariatric surgery at their institution and others.
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Introduction

Bariatric surgery has been demonstrated to provide signifi-
cant weight loss and improvement in medical co-morbidities.
This field involves complex procedures performed on pa-
tients with multiple co-morbidities, but when performed at
high volume centers yield excellent results. With rising inci-
dence of obesity and obesity-related diseases, recent attention
has been paid to streamlining patient care to provide afford-
able and efficient care without compromising patient safety.
Fast track protocols have been established in other areas of
surgery for this reason, and recent literature has been aimed at
demonstrating a fast track protocol for bariatric procedures.
Laparoscopic sleeve gastrectomy (SG) and laparoscopic
Roux-en-Y gastric bypass (LRYGB) are the most common
procedures performed at this institution, with over 500 such
procedures performed between 2012 and 2016. In this study,
the authors analyze the evolution of the recovery protocol for
patients undergoing bariatric surgery, evaluate patient out-
comes in light of changing postoperative care, and identify
possible areas for future improvement.

Materials and Methods

A retrospective chart review was performed at a community
medical center. All patients that underwent SG or LRYGB
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between January 2012 and September 2016 with two bariatric
surgeons were identified. The charts of these patients were
then analyzed for length of hospital stay, postoperative floor
and nursing ratio, pain control, Foley removal, advancement
of diet, postoperative complications, and 30-day re-admission
rate. Patient data was also recorded including age, sex, and
BMI. The mean values for each of the above variables were
recorded where applicable. Surgical complications were re-
corded in the immediate postoperative period and were scored
according to the Clavien-Dindo classification of surgical com-
plications [1]. Finally, the study population was divided into
two groups: before and after May 1st 2015, when a dedicated
surgical floor was opened in our institution.

Pre-operative Care

All patients are initially evaluated in bariatric clinic by one of
the two bariatric surgeons. The patient’s eligibility for bariatric
surgery is established using the guidelines published by the
American Society for Metabolic and Bariatric Surgery, which
use criteria of a BMI > 40 or a BMI > 35 with at least one
obesity-related co-morbidity. When eligibility criteria are met,
the patient attends information sessions where the procedures
are described, and potential patients meet with patients that
have already undergone the described procedure. The potential
patients then undergo a pre-operative workup, which includes
endoscopy, right upper quadrant ultrasound, medical and cardi-
ac clearance (as indicated), and psychiatric screening. The pa-
tients also meet with a nutritionist as well as document their
attempts at weight loss through diet and exercise. Once clear-
ance is obtained, the patient proceeds to surgery. The bariatric
center’s preoperative check list is included, as in Fig. 1.

Operative Technique

All bariatric procedures are assisted by residents at this institu-
tion. In the preoperative area, the patient is given 5000 units of
heparin subcutaneously and sequential compression devices are
placed to bilateral lower extremities. An anxiolytic is then giv-
en, and the patient is taken back to the operating room. A Foley
catheter is placed after general anesthesia is placed.

The basic operative technique for the SG includes mobiliza-
tion of the greater curvature of the stomach to the angle of His,
mobilization and retraction medially of Belsey’s fat pad to ex-
pose the entirety of the fundus, and stapling beginning approx-
imately 4 cm from the pylorus and concluding at the angle of
His around a 36 French bougie. This usually requires 4–5 staple
loads of a 60-mm stapler. In earlier portions of the study, the
staple line was tested with air and methylene blue. These tests
were no longer utilized in latter portions of the study.

Basic operative technique for LRYGB includes dividing the
small bowel approximately 40 cm from the ligament of Treitz,
creating a roughly 150 cm roux limb, creating a side-to-side

anastomosis between the biliopancreatic and common limb,
dividing the omentum, creating an anti-colic Roux limb,
transecting the stomach roughly 7 cm from the gastroesopha-
geal junction and creating the gastric pouch around a 32 French
bougie, and performing an end-to-side hand-sewn anastomosis.
The anastomosis is then tested with air and 60 cm3 of methy-
lene blue delivered via orogastric tube. All patients with fatty
infiltration of the liver on preoperative evaluation undergo liver
biopsy to rule out non-alcoholic steatohepatitis.

At the conclusion of the procedure, in earlier portions of the
study, patients had simple infiltration of local anesthetic in the
port sites. In the latter portions of the study, patients now un-
dergo bilateral rectus sheath block with Exparel. Additionally,
patients would remain with Foley catheters earlier in the study,
while in the latter portions of the study the Foley catheter is
removed before the patient leaves the operating room.

Postoperative Care

After recovering in the PACU, the patient is transported to a
surgical unit. As the years past, the patient was observed post-
operatively in the surgical intensive care unit or step down
unit, and more recently, patients have been observed on a
dedicated surgical floor. Early ambulation and incentive spi-
rometer use in encouraged immediately postoperatively. For

Fig. 1 Bariatric surgery preoperative checklist
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pain control, in the earlier years of the study, patients were
placed on patient-controlled analgesia (PCA) with either mor-
phine or dilaudid. In more recent years of the study, patients
are given as needed IV pushes of either dilaudid or morphine
and are given exparel injection in the rectus sheath at time of
surgery. The Foley catheter is now removed in the operating
room, where during earlier portions of the study the catheter
remained in place until the first postoperative day. Patients are
kept strictly nil per os (NPO) until their first postoperative day,
when an upper gastrointestinal series (UGI) is performed with
gastrograffin. A test is considered negative if there is no ex-
travasation of contrast. Patients are then started on 30 cm3

bariatric diet. Patients with delayed transit or edema are not
delayed from starting their diet.

After the patient demonstrates ability to tolerate their initial
30 cm3 diet and water, their diet is advanced to a 90-cm3 meal.
In the earlier portion of the study, patients received a 30-cm3

diet on the first postoperative day and were advanced to a 60-
or 90-cm3 diet on the second postoperative day. In more recent
years, patients have received their 90 cm3 meal at dinner time
on the first postoperative day. Once tolerating a 90-cm3 diet
and water in an amount adequate to remain hydrated, patients
are eligible for discharge. Adequate hydration is based on
clinical grounds such urine output and vital signs. Patients
are seen for follow-up appointments at 1 week, 1 month,
3 months, 6 months, 1 year, and then annually for follow-up.

Results

Variables analyzed in this study included nursing ratio, length
of hospital stay, Foley duration, modality of postoperative
pain control, and advancement of diet. Outcomes measured
included postoperative complications and 30-day re-admis-
sion rate.

The floor in which SGs were admitted to postoperatively is
recorded in Table 1. Prior to May of 2015 when the surgical
floor opened, no patient went to a floor with a nursing ratio of
less than 3:1. Patients were either sent to ICU or a step down
unit. After opening the surgical floor in 2015, which carries a
nursing ratio of 5:1, 93% of patients with SGwere cared for on
the surgical floor. In 2016, 100% of these patients spent the
hospital admission on the surgical floor.

Table 2 represents postoperative floor for LRYGB patients.
Prior toMay of 2015, no patients were admitted to a floor with

a nursing ratio less than 3:1, with a majority of patients going
to ICU. After the surgical floor opened in 2015, 78% of pa-
tients were admitted to the surgical floor, with 100% being
admitted to the surgical floor in 2016.

Length of stay was also analyzed with a trend towards
decreasing length of stay in more recent years. Table 3 repre-
sents the day of discharge for SG. For example, LOS of 3 days
or less were 42.3% in 2012, compared to 93% in 2016. A
similar trend was noted in LRYGB, as displayed in Table 4.
Although there were only three bypass procedures performed
in 2012, all three patients had a LOS over 3 days, while in
2016 93% of patients were discharged home in 3 days or less.
For all procedures after the surgical unit was opened, 35.3% of
patients were discharged on the first postoperative day, and
90.2% of patients were discharged by the second postopera-
tive day. These rates were improved from earlier in the study
when patients were observed in step down units, when 7.8%
of patients were discharged on the first postoperative day, and
68.4% being discharged by the second postoperative day.

Timing for Foley catheter removal is represented in
Tables 5 and 6 for SG and LRYGB, respectively. Practice
early in the study was to leave the urinary catheter in overnight
until the UGI was completed on the first postoperative day. As
of 2016, 90% of SG and 93% of LRYGB patients had the
urinary catheter removed prior to leaving the operating room.
Of note, there were no catheter-associated urinary tract infec-
tions noted with any patient in this study.

Evolution in postoperative pain control is outlined in
Tables 7 and 8. Overall, a significant transition from the use

Table 1 Postoperative floors for SG

2012 (88) 2013 (137) 2014 (109) 2015 (91) 2016 (62)

Floor 42% 46% 51% 79% 100%

ICU 51% 54% 49% 21% 0

SG sleeve gastrectomy, ICU intensive care unit

Table 2 Postoperative floors for LRYGB

2012 (3) 2013 (8) 2014 (15) 2015 (18) 2016 (14)

Floor 0 38% 7% 56% 100%

ICU 100% 62% 93% 44% 0

ICU nursing ratio 2:1. Floor nursing ratio 5:1. Of note prior to May 2015,
even the patient’s listed as Bfloor^ were usually physically in the ICU or a
Bstep down^ unit with ratios of 3:1. No patients had a postoperative
nursing ratio of more than 3:1 until May of 2015

LRYGB laparoscopic Roux-En-Y gastric bypass, ICU intensive care unit

Table 3 SG postoperative day of discharge

2012 (88) 2013 (137) 2014 (109) 2015 (91) 2016 (62)

POD#1 2.3% 7.3% 12% 22% 48%

2 42% 71.5% 78% 67% 45%

3 42% 19% 6.4% 7.6% 3.2%

4 9% 1.5% 3.6% 3.3% 1.6%

5 2.3% 0.7% 1.6%

6 1.1%

7 1.1%

SG sleeve gastrectomy, POD postoperative day
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of PCA to the use of intermitted IV medications on the day of
operation followed by use of oral pain medications after a
normal UGI performed on the first postoperative day.

Tables 9 and 10 represent alterations in advancement of
diet postoperatively. As noted in both patients undergoing
SG and LRYGB, a stepwise progression from 30 cm3 to
60 cm3 to 90 cm3 per day has been abandoned in favor of
progressing to 90 cm3 on the first postoperative day
(Table 11).

Complications and Re-admissions

Complications that occurred in the immediate postoperative
period were recorded in this study using the Clavien-Dindo
classification for surgical complications. In the immediate
postoperative period, there were 18 Grade I complications, 7
Grade II complications, and 1 Grade III complication.
Examples of these complications are listed in Table 12, and
the complications that occurred in this study are outlined in
Table 13. Within 30 days, there were 20 re-admissions, for an
overall re-admission rate of 3.6%. There were 16 patients re-
admitted for dehydration or pain control for 24 h, 3 patients
were re-admitted and diagnosed with DVT/PE. One patient
was re-admitted with a fever and was diagnosed with a leak on
upper GI series, which was controlled endoscopically.

When comparing postoperative complications between the
time periods before and after the dedicated surgical unit
opened, there were 4 (2.6%) grade I complications and 3
(2.0%) grade II complications after the surgical unit opened
compared to 14 (3.5%) grade I complications and 4 (1.0%)
grade II complications before it opened. Of the 20 patients that
were re-admitted during the course of the study, only 6 were
re-admitted in the latter portions of the study, after the surgical

floor had been opened. This is a re-admission rate of one every
25.5 cases, compared with a re-admission rate of one every
28.5 cases in the earlier portion of the study.

Cost is an important topic when discussing hospital-based
protocols. The authors analyzed cost between patients that
were observed in ICU or step down units in earlier portions
of the study to those observed on the surgical floor; after the
study, average cost was calculated. Given the average length
of stay of 2.25 days before opening the surgical unit, for room
and board in a ICU and step down unit, the average cost was
calculated to be $3462.75. Given an average length of stay of
1.79 days after the surgical unit opened, the average cost for
room and board on the surgical unit is $778.65. These calcu-
lations are based on an average room and board cost of $435/
day in the surgical unit and $1539/day in the ICU and step
down units. This indicates significant cost savings with a de-
creased nursing ratio.

Chi square analysis was used to determine if shorter hos-
pital stays in more recent periods of the study after the surgical
floor opened resulted in an increase in complications. Grades
1 and 2 complications were pooled and analyzed. There was

Table 4 LRYGB postoperative day of discharge

2012 (3) 2013 (8) 2014 (15) 2015 (18) 2016 (14)

POD#1 13.3% 22% 43%

2 50% 60% 67% 50%

3 33% 25% 13.3% 11% 7%

4 67% 12.5% 6.7%

5 12.5% 6.7%

POD postoperative day, LRYGB laparoscopic Roux-En-Y gastric bypass

Table 6 LRYGB timing of Foley removal

2012 (3) 2013 (8) 2014 (15) 2015 (18) 2016 (14)

In OR 25% 93% 55.5% 93%

POD#1 62.5% 7% 39% 7%

POD#2 12.5% 5.5%

POD#3 100%

OR operating room, POD postoperative day, LRYGB laparoscopic Roux-
En-Y gastric bypass

Table 5 SG timing of Foley removal

2012 (88) 2013 (137) 2014 (109) 2015 (91) 2016 (62)

In OR 33% 82.5% 78% 90%

POD#1 89% 67% 17.5% 21% 10%

POD#2 11% 1%

SG sleeve gastrectomy, OR operating room, POD postoperative day

Table 7 Pain regimen for SG

2012 (88) 2013 (137) 2014
(109)

2015 (91) 2016
(62)

POD#0 86% PCA 91% PCA 86% PCA 17.6%
PCA

100% IV

14% IV 9% IV 14% IV 82.4% IV

POD#1 30.6%
PCA

14.5%
PCA

5.5% PCA 1% PCA 11% IV

50% IV 8% IV 4.5% IV 33% IV 89% PO

17% PO 77% PO 90% PO 66% PO

POD#2 1.2% PCA 0.8% PCA 1% PCA 4% PCA 6% IV

30.2% IV 4.7% IV 3% IV 96% IV 94% PO

68.6% PO 95.5% PO 96% PO

POD#3 37% IV 6.9% IV 100% PO 20% IV 100% PO

63% PO 93.1% PO 80% PO

POD#4 50% IV 100% PO 100% PO 100% PO 100% PO

50% PO

SG sleeve gastrectomy, POD postoperative day, PCA patient-controlled
analgesia, IV intravenous, PO per os (oral)
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found to be no significant difference between earlier and later
portions of the study in terms of complications (p = 0.674).
These data indicate that a shorter hospital stay did not increase
complication rates.

Discussion

Obesity and obesity-related diseases are a significant cause of
morbidity in the USA.With the increasing prevalence of these
diseases, bariatric surgery is utilized for the purpose of limit-
ing morbidity and possibly curing patients of obesity-related
illness. Compared with other non-surgical treatments, bariatric
surgery offers more sustained weight loss and higher remis-
sion rates for medical co-morbidities like type 2 diabetes [2].
While the field of bariatric surgery has been demonstrated to

be both cost effective and safe for the treatment of obesity,
recent studies have aimed to identify enhanced recovery pro-
tocol for these patients. Previous studies have demonstrated
effectiveness in cost, safety, and patient satisfaction of en-
hanced recovery protocols in other fields of surgery [3–5].

In this study, the evolution of the perioperative protocol for
the care of the bariatric patient is outlined, including changes
to the protocol over the years and their effects on patient out-
comes as well as cost. What the authors have found in this
study is a trend towards more cost-effective, efficient care
without compromising patient safety.

The pre-operative evaluation is an important aspect of care
of the bariatric patient. All patients meet initially in interest
and support meetings to familiarize themselves with the pro-
cedures offered at this institution as well as what to expect
following surgery. Patients then undergo medical clearance,
right upper quadrant ultrasound, and upper endoscopy. The
latter is important to determine the presence of Helicobacter
pylori, ulcer disease, hiatal hernia, esophagitis, or gastritis, as
the presence of any of these findings may alter the course of
treatment [6, 7]. The presence or absence of hiatal hernia is
important, as studies have demonstrated patients undergoing
bariatric procedures with pre-existing reflux have been dem-
onstrated to have improvement of their symptoms with con-
comitant hiatal hernia repair [8, 9].

When evaluating the nursing level of care delineated to
patients after their operation, initial periods of the study saw
patients being sent to ICU and step down units, with nursing
ratios of 2–3:1. These were not dedicated surgical floors, and
medical and surgical patients were mixed. Currently, nearly
every patient goes to the dedicated surgical floor, where the
nursing ratio is 5:1. This reflects an increasing level of comfort
with the surgeons and nursing staff and has resulted in signif-
icant cost savings without compromising patient care.

Foley catheters are utilized intra-operatively to monitor and
maintain fluid status. Laparoscopy in morbidly obese patients

Table 8 Pain regimen for LRYGB

2012 (3) 2013 (8) 2014 (15) 2015 (18) 2016 (14)

POD#0 67% PCA 100% PCA 73.3% PCA 22% PCA 100% IV

33% IV 26.7% IV 78% IV

POD#1 67% IV 25% PCA 13.3% PCA 17% IV 14% IV

33% PO 75% PO 6.7% IV 83% PO 86% PO

80% PO

POD#2 100% PO 25% PCA 7% PCA 14% IV 12.5% IV

75% PO 7% IV 86% PO 87.5% PO

86% PO

POD#3 100% PO 25% PCA 25% PCA 100% PO 100% PO

75% PO 25% IV

50% PO

POD#4 100% PO 50% IV 100% IV 100% PO

50% PO

LRYGB laparoscopic Roux-en-Y gastric bypass, SGPOD postoperative
day, PCA patient-controlled analgesia, IV intravenous, PO per os (oral)

Table 9 Diet advancement in the
SG 2012 (88) 2013 (137) 2014 (109) 2015 (91) 2016 (62)

POD#1 13.6% NPO 2.2% NPO 3.7% NPO 2% NPO 5% NPO

85.3% 30 cm3 74.5% 30 cm3 63.3% 30 cm3 4% 30 cm3 11% 30 cm3

1.1% 90 cm3 23.4% 90 cm3 33% 90 cm3 94% 90 cm3 84% 90 cm3

POD#2 1.2% NPO 4.7% 30 cm3 2% 30 cm3 100% 90 cm3 100% 90 cm3

32.5% 30 cm3 95.3% 90 cm3 98% 90 cm3

1.3% 60 cm3

65% 90 cm3

POD#3 2% NPO 100% 90 cm3 100% 90 cm3 100% 90 cm3 100% 90 cm3

18.4% 30 cm3

79.6% 90 cm3

POD#4 17% 30 cm3 100% 90 cm3 100% 90 cm3 100% 90 cm3 100% 90 cm3

83% 90 cm3

SG sleeve gastrectomy, POD postoperative day, NPO nil per os
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results in depressed cardiac function and decreased urinary
output due to increased abdominal pressure compared to
non-obese patients [10]. Therefore, Foley catheters are used
to assess adequate volume. In initial portions of the study, the
catheter remained for 24 h until the upper GI series was com-
pleted. This practice was abandoned in favor of removing the
catheter at the end of the operative case. Having a Foley post-
operatively was a hindrance to early ambulation and served as
a possible nidus for infection. There were no reported urinary
tract infections in any patients included in this study.

In terms of pain control, multimodal pain control with local
infiltration of anesthetics at time of surgery has been demon-
strated to be efficacious [11, 12]. In initial portions of the
study, patients were maintained on PCA (patient controlled
analgesia) machines with either morphine or dilaudid. If the
upper GI series on the first postoperative day was normal, the
PCAwas discontinued in favor of oral Percocet, which would
be the discharge pain regimen for the patient. In more recent
periods of the study, Exparel (liposomal bupivocaine) has
been used in the operating room, diluted to 60 cm3 with
20 cm3 injected into bilateral rectus sheaths and the remaining

40 cm3 locally infiltrated into port sites. Ofirmev has also been
demonstrated to have a decrease in subjective pain [13] and
has been included in the post operative pain control of patients
in later portions of the study. These changes have resulted in a
virtual abandonment in use of PCA machines, with morphine
available for rescue pain control. Patients are then switched to
oral pain medications and discharged with oral medications
for breakthrough pain at home.

The next portion of the protocol has remained the same
during all parts of the study, and that is the utilization of an
upper GI series on postoperative day #1 to evaluate for a leak,
as well as to obtain a baseline study for comparison to future
studies if need be. Early postoperative upper gastrointestinal
series was demonstrated in one study to identify radiographic
leaks that would otherwise progress to clinically significant
leaks, thereby minimizing the morbidity associated with the
most feared complication after these surgeries [14]. There
were no leaks identified on immediate postoperative upper
gastrointestinal series in this study. The one patient that suf-
fered a leak presented to the emergency department weeks
after discharge with fever, tachycardia, and dyspnea. An upper

Table 10 Diet advancement in
the LRYGB 2012 (3) 2013 (8) 2014 (15) 2015 (18) 2016 (14)

POD#1 100% 30 cm3 25% NPO 20% NPO 11% NPO 21% NPO

62.5% 30 cm3 66.7% 30 cm3 22% 30 cm3 79% 90 cm3

12.5% 90 cm3 13.3% 90 cm3 67% 90 cm3

POD#2 100% 30 cm3 12.5% NPO 7.6% NPO 100% 90 cm3 12.5% 30 cm3

25% 30 cm3 23% 30 cm3 87.5% 90 cm3

62.5% 90 cm3 69.4% 90 cm3

65% 90 cm3

POD#3 100% 90 cm3 25% 30 cm3 25% NPO 100% 90 cm3 100% 90 cm3

75% 90 cm3 25% 30 cm3

50% 90 cm3

POD#4 100% 90 cm3 100% 90 cm3 50% 30 cm3 100% 90 cm3 100% 90 cm3

50% 90 cm3

LRYGB laparoscopic Roux-en-Y gastric bypass, POD postoperative day, NPO nil per os

Table 11 Summary of
postoperative advancements 2012 2016

Floor ICU > Step down 100% Floor

LOS 2–7 days >90% 2 days or less

Foley
Removed

POD#1 In operating room

Pain meds POD#0- PCAs

After UGI - IV transitioned to
PO

POD#0- exparel and IV prn

After UGI - PO prn

Diet 30 cm3 POD#1

60–60 cm3 POD#2 and
forward

30–90 cm3 POD#1 as tolerated

Surgical floor has pre made 30 & 90 cm3 pre made to
accelerate

LOS length of stay, ICU intensive care unit, POD postoperative day, UGI upper gastrointestinal series, IV
intravenous, PO per os (oral)
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gastrointestinal series that demonstrated delayed passage of
contrast altered a patient’s postoperative course by delaying
initiation of their diet.

In all portions of the study, after the upper gastrointestinal
series is read as normal, the patient is initiated on a volume
controlled diet, starting with 30 cm3 and advancing to 90 cm3

as tolerated. Home PO medications are then started as well as
PO pain medications. This process tends to occur during the
course of the first postoperative day. The patients are then
discharged home when their pain is well controlled and toler-
ating enough PO to maintain adequate hydration. This process
has become more streamlined with the opening of the dedi-
cated surgical floor, resulting in faster time to discharge in the
latter portions of the study.

Recent studies have aimed to evaluate the safety of early
discharge after bariatric surgery and have used that informa-
tion to establish standards for postoperative care. Elnahas et al.
performed at retrospective cohort analysis of patients in the
ACS-NSQIP registry and found that discharge on the first
postoperative day for patients undergoing laparoscopic sleeve
gastrectomy did not have a worse rate of 30-day adverse
events compared to patients discharged on the second postop-
erative day [15]. Raftopoulos et al. evaluated the safety of 23 h
hospital stay for patients that underwent LRYGB. In their
study, nearly 72% of patients that underwent LRYGB were
discharged within 24 h without an increase in 30-day morbid-
ity, mortality, re-admission, or re-operation [16]. Interestingly,
a recent study by Lois et al. demonstrated that not only was
early discharge not associated with an increased rate of re-
admission within 30 days, but that patients with longer hospi-
tal stays after bariatric surgery were more likely to be re-
admitted [17].

Given this information for safe early discharge of the
bariatric patient, several postoperative protocols have been
proposed to expedite postoperative care. These studies
have demonstrated that efficient postoperative care is fea-
sible, cost-effective, and does not increase preoperative
morbidity, mortality or re-admission [18–20]. Our study
supports these results, as streamlining patient care at our
institution has lead to shorter hospital stays without
compromising patient care.

An area of our study that deserves critique is the use of the
postoperative upper gastrointestinal series. A postoperative
gastrograffin study was not utilized in any of the enhanced
recovery studies referenced above. The surgeons in the pres-
ent study utilize the test both to evaluate for leak or stricture
and to serve as a comparison for future studies. However, it
should be noted that there was not a single leak noted on these
studies. One patient that had a leak presented to the hospital
weeks after discharge with fevers. Delayed passage of contrast
on upper GI was one of the parameters included in grade I
complications, as it delayed the advancement of the patient’s
diet. Recent studies evaluating the utility of a routine postop-
erative upper GI have found that these studies have limited
utility in the postoperative setting and can lead to unnecessary
intervention based on false positive results [21]. With this in
mind, these studies recommend use of physiologic markers
like tachycardia and respiratory distress to raise suspicion for
a leak [22]. Given the recent published data regarding proto-
cols without an upper gastrointestinal series as well as studies
demonstrating their limited utility, an additional measure to
streamline patient care postoperatively would be to eliminate
this study.

This series is limited in that it is retrospective in nature and
at a single institution. It does however display a large number
of cases over 5 years and is controlled in the sense it is the
same two surgeons performing all the operations.

Table 12 Complications described using the Clavien-Dindo classifica-
tion and examples of these complications encountered in this study

Grade of
complication

Definition Examples in this study

Grade I Any deviation from the
normal post-operative
course without need for
intervention apart from
administration of
analgesics, antiemetics or
electrolytes, or wounds
opened bedside

Hospital stay prolonged due
to pain or nausea, upper
gastrointestinal series
delayed due to patient
factors, advancing diet
delayed due to delayed
passage of contrast on
upper gastrointestinal
series

Grade II Deviation from
post-operative course re-
quiring pharmacologic
intervention, outside
those allowed for grade I

Atrial
fibrillation/Ventricular
tachycardia requiring
cardiac medications,
Diabetic Ketoacidosis
requiring insulin drip,
BiPAP for low oxygen
saturation

Grade III Complication requiring
endoscopic, surgical or
radiological intervention

Staple line leak requiring
endoscopic clip
placement

Grade IV Life -threatening complica-
tion requiring intensive
care

None

Grade V Death None

Table 13 Complications listed by grade before and after opening of
surgical floor

Grade Total
(n = 551)

Before opening surgical
floor (n = 399)

After opening surgical
floor (n = 152)

1 18 14 4

2 7 3 4

3 1 0 1

4 0 0 0

5 0 0 0
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Conclusion

This study examines the evolution of the postoperative proto-
col for patients undergoing LRYGB and SG at a bariatric
surgical center of excellence over a 5-year period. In recent
years and since opening a dedicated surgical floor, shorter
hospital stays with higher nursing ratios have not led to an
increase in postoperative complications or re-admissions.
There have also been improvements in time to Foley removal,
advancement of diet, and de-escalating of pain control. An
additional measure to further streamline patient care would
be to eliminate the upper GI series on the first postoperative
day, leading to more timely discharge at lower cost to the
patient without compromising patient care.
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