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Abstract Background: Laparoscopic sleeve gastrectomy (LSG) is a safe and effective procedure that can 
be performed as an outpatient procedure. 
Objectives: The aim of the study was to determine whether same-day discharge LSG is safe 
when performed in an outpatient surgery center. 
Setting: Outpatient surgery centers. 
Methods: The medical records of 3162 patients who underwent primary LSG procedure by 
21 surgeons at 9 outpatient surgery centers from January 2010 through February 2018 were 
retrospectively reviewed. 
Results: Three thousand one hundred sixty-two patients were managed with enhanced recovery 
after surgery protocol and were included in this analysis. The mean age and preoperative body 
mass index were 43.1 ± 10.8 years and 42.1 ± 7.1 kg/m 

2 , respectively. Sleep apnea, type 2 
diabetes, gastroesophageal reflux disease, hypertension, and hyperlipidemia were seen in 14.4%, 
13.5%, 24.7%, 30.4%, and 17.6% patients, respectively. The mean total operative time was 56.4 
± 16.9 minutes (skin to skin). One intraoperative complication (.03%) occurred. The hospital 
transfer rate was .2%. The 30-day follow-up rate was 85%. The postoperative outcomes were 
analyzed based on the available data. The 30-day readmission, reoperation, reintervention, and 
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emergency room visit rates were .6%, .6%, .2%, and
was 0%. The total short-term complication rate was
Conclusions: Same-day discharge seems to be sa
center in selected patients. It would appear that outp
patients with minimal surgical risks. (Surg Obes Rela
Society for Bariatric Surgery. Published by Elsevier
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Minimally invasive surgery (MIS) emerged in the 1980s
as a safe and effective technique to meet the surgical
needs of many patients [1–3] . The increasing application
of MIS techniques has revolutionized bariatric surgery, sig-
nificantly reducing postoperative pain, recovery time, and
hospital stays with marked improvements in cosmetic out-
come and overall cost-effectiveness [4] . The MIS techno-
logic advances have not only given bariatric surgeons a
new way to perform bariatric procedures, they have also
enabled many of the elective procedures to be performed
on an outpatient basis. The number of outpatient proce-
dures has grown considerably in the United States since
the early 1980s. Today, > 80% of all surgical procedures
are performed using minimally invasive techniques in an
outpatient surgical setting [5] . Furthermore, the use of en-
hanced recovery after surgery (ERAS) protocols adds fur-
ther benefits in the setting of MIS [6] . However, the out-
comes of this combination on a large group of bariatric
patients in an outpatient setting are still unknown. 

In the current healthcare environment, bariatric surgery
centers need to be cost-effective while maintaining quality.
Many patients are choosing outpatient surgical weight loss
procedures for convenience and costs [5] . Laparoscopic ad-
justable gastric banding, laparoscopic Roux-en-Y gastric
bypass, and laparoscopic sleeve gastrectomy (LSG) have
all been performed as an outpatient procedure in outpa-
tient centers with 23-hour stay [7] . The SG accounts for
nearly 52% (in-patient and outpatient) of bariatric proce-
dures. There are several reports on the outcomes of LSGs
that have been performed in an in-patient setting. How-
ever, there have been only a few reports on the outcomes
of LSGs that have been performed in an outpatient setting
[8–12] . 

The aim of the study was to evaluate the 30-day mortal-
ity, morbidity, readmission, reoperation, and reintervention
rates to determine where LSG is safe when performed in
an outpatient surgery center. 

Methods 

In this multi-institutional retrospective study, the medi-
cal records of 3162 patients who had undergone primary
LSG procedure by 21 surgeons from January 2010 through
 .1%, respectively. The 30-day mortality rate 
 2.5%. 
fe when performed in an outpatient surgery 
atient surgery centers are a viable option for 
t Dis 2018;14:1442–1447.) © 2018 American 
 Inc. All rights reserved. 

gery Center; Sleeve Gastrectomy; Complication 

February 2018 at 9 independent outpatient surgery centers
were reviewed from each institution’s prospectively col-
lected database. All procedures performed in studies in-
volving human participants were in accordance with the
ethical standards of the institutional and/or national re-
search committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical standards.
This is a retrospective study, so formal consent is not re-
quired for this type of study. 

The outpatient surgery centers are also known as am-
bulatory surgical centers, same-day surgery centers, 1-day
surgery centers, or day-case surgery centers. These outpa-
tient surgery center procedures do not require an overnight
stay at the hospital. However, we preferred to use the term
“outpatient surgery” over the other terms because there is
no uniform definition worldwide. We defined “outpatient
surgery” as involving a total stay at the outpatient surgery
center of < 8 hours and not requiring an overnight stay. 

All the centers that were involved in the study had an
informed consent process in place before the study that
included a consent detailing the procedure, risks, and po-
tential benefit. 

Each center had its well-developed protocol for appro-
priate patient selection and a unique ERAS postoperative
protocol. Patients were considered for an outpatient LSG
if they were at least 18 years old and had a body mass
index (BMI) > 30 kg/m 

2 . The exclusion criteria included
any previous bariatric surgery, age > 55 years, BMI ≥55
kg/m 

2 , American Society of Anesthesiologists score ≥IV,
and poorly controlled hypertension. Additionally, patients
with procedures that potentially exceed 2 hours under anes-
thesia were also excluded (high BMI, revisions, large hiatal
hernias with sleeve, etc.). All the patients were provided
with the preoperative instructions that were specifically for
an outpatient LSG. This included the morning of surgery,
special tips, and after surgery instructions. 

All LSG cases were performed in an outpatient surgery
center. Each center had a transfer agreement with the
nearby hospital. The surgical technique has been exten-
sively described elsewhere [13] . The postanesthetic recov-
ery scoring system was used to assess patient readiness
for discharge from Phase I recovery and Phase II recov-
ery. When patients were ambulatory with normal room-
air saturation, were under optimal pain control, and were
tolerating liquids, they would be discharged the same day.
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Table. 1 
Demographic characteristics of patients who had undergone primary la- 
paroscopic sleeve gastrectomy from January 2010 through February 2018. 

Variable Value 

Patient, n 3162 
Male/female, % 48.1/51.8 
Age, yr ∗ 43.1 ± 10.8 
Weight, lbs ∗ 263.5 ± 53 
BMI, kg/m 

2 ∗ 42.1 ± 7.1 
IBW, lbs ∗ 140.2 ± 20.9 
EBW, lbs ∗ 110.6 ± 59.3 

Co-morbidity † 

Available data, n 2057 
Sleep apnea, n (%) 297 (14.4) 
T2D, n (%) 279 (13.5) 
GERD, n (%) 509 (24.7) 
HTN, n (%) 626 (30.4) 
Hyperlipidemia, n (%) 364 (17.6) 

BMI = body mass index; IBW = ideal weight; EBW = excess weight; 
T2D = type 2 diabetes; GERD = gastroesophageal reflux disease; 
HTN = hypertension. 

∗ Values expressed as mean ± standard deviation. 
† Of the 3162 patients, the preoperative co-morbidity data was available 

for 2057 patients. Of the 2057 patients, 14.4%, 13.5%, 24.7%, 30.4%, 
and 17.6% patients had preexisting sleep apnea, T2D, GERD, HTN, and 
hyperlipidemia, respectively. 

Table. 2 
Early surgical outcomes 

Variable Value 

Total operative time, min ∗† 56.4 ± 16.9 
Intraoperative complication, n (%) † 1 (.03) 
Conversion to open, n † 0 
Transfer to hospital, n (%) † 7 (.2) 
30-d follow-up (%) † 85 
30-d readmission, n (%) ‡ 17 (.6) 
30-d reoperation, n (%) ‡ 18 (.6) 
30-d ER visit, n (%) ‡ 4 (.1) 
30-d reintervention, n (%) ‡ 9 (.2) 
Death, n ‡ 0 

ER = emergency room. 
∗ Value expressed as mean ± standard deviation 
† Values are calculated based on available data (3162 patients). 
‡ Values are calculated based on available data (2688 patients). 

 

 

 

 

 

 

 

 

 

 

 

 

 

We encouraged patients to return to the clinic 2 to 3 days
later for intravenous fluid administration as surgeons’ cus-
tomary practice. The patients were not charged for this,
but their insurance company was billed for intravenous
fluid administration. If the patient was self-pay, this was
included in their surgical fee. Aftercare included surgeon
visits at 2 to 3 days; 1 week; 1, 3, 6, 9, 12, 18, and 24
months; and yearly thereafter. 

The data collection was standardized across institutions.
The following data were considered: (1) demographic data
and co-existing conditions, including age, weight, BMI,
and co-morbid conditions such as sleep apnea, type 2 dia-
betes, gastroesophageal reflux disease, hypertension, and
hyperlipidemia; (2) intraoperative complications, which
were defined as complications occurring during the proce-
dure; and (3) short-term complications, which were defined
as complications that occurred before discharge on the day
of surgery or within 30 days of intervention. Also, compli-
cations were summarized with frequencies and percentages
using the entire cohort of patients. 

Preoperative characteristics, such as weight and BMI,
were analyzed using descriptive statistics. The follow-up
was limited to 30 days postprocedure. All patients who did
not have a 30-day follow-up were contacted by research
assistants by phone and asked about 30-day perioperative
complications. 

The surgeons participating in this study wholly or par-
tially owned all surgical centers that participated in the
study. In some instances, the surgeons were partial non-
majority owners; in others, they were the sole owners. 

Results 

Three thousand one hundred sixty-two patients were
identified. The study involved patients with a mean age
of 43.1 ± 10.8 years and had 1524 (48.1%) to 1638
(51.8%) male to female ratio. The mean preoperative
BMI and weight were 42.1 ± 7.1 kg/m 

2 and 263.5 ±
53 lbs, respectively. Of the 3162 patients, preoperative
co-morbidity data were available for 2057 patients. Of
the 2057 patients, 14.4%, 13.5%, 24.7%, 30.4%, and
17.6% of patients had preexisting sleep apnea, type 2
diabetes, gastroesophageal reflux disease, hypertension,
and hyperlipidemia, respectively ( Table 1 ). All procedures
were performed laparoscopically. The mean total operative
time was 56.4 ± 16.9 minutes. An intraoperative com-
plication, iatrogenic splenic injury occurred in 1 patient
(.03%). Seven postoperative complications (.2%) such
as cardiac symptoms, tachyarrhythmia, arrhythmias from
premature ventricular contractions, renal insufficiency, low
oxygen saturation, and 2 postoperative bleeds resulted in
the transfer to hospital ( Table 2 ). The 30-day follow-up
rate was 85% and did not include patients who came
back for intravenous fluid administration. Of the available
data, the 30-day readmission, reoperation, reintervention,
and emergency room visit rates were .6%, .6%, .2%,
and .1%, respectively. The 30-day mortality rate was 0%
( Table 2 ). The total short-term complication rate was 2.5%
( Table 3 ). The most common short-term complications
were gastric leak and abscess (.4%) and wound infection
(.4%). The complete list of all complications within 30
days is depicted in Table 3 . One patient had septic shock
from the necrotic bowel of unknown cause 2 weeks after
uneventful LSG surgery. The necrotic bowel was resected,
and the patient made a full recovery. The most common
reintervention within the first 30-days of the procedure
was a computed tomography scan ( Table 4 ). Of the 17
complications that required readmission, the leading cause
of readmission was gastric leak and abscess ( Table 4 ). 
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Table 3 
Postoperative complication within 30-days of intervention. 

Variable Value 

Total complication, n (%) 68 (2.5) 
Gastric leak and abscess, n (%) 12 (.4) 
Wound infection, n (%) 11 (.4) 
Nausea and vomiting, n (%) 7 (.2) 
Postoperative bleed, n (%) 7 (.2) 
DVT, n (%) 5 (.1) 
Dehydration needing IV therapy, n (%) 4 (.1) 
Low oxygen saturation, n (%) 4 (.1) 
Arrhythmia, n (%) 2 (.07) 
Abdominal pain of unknown etiology, n (%) 2 (.07) 
Diarrhea, n (%) 2 (.07) 
GERD, n (%) 2 (.07) 
Constipation, n (%) 2 (.07) 
Wound abscess, n (%) 1 (.03) 
Splenic infarct, n (%) 1 (.03) 
Cellulitis secondary to wound infection, n (%) 1 (.03) 
Septic shock, n (%) 1 (.03) 
Renal insufficiency, n (%) 1 (.03) 
Stricture, n (%) 1 (.03) 
Myocardial infarction, n (%) 1 (.03) 
Dysphagia, n (%) 1 (.03) 

DVT = deep vein thrombosis; IV = intravenous; 
GERD = gastroesophageal reflux disease. 

Values are calculated based on available data (2688 patients). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 
Thirty-day reintervention and cause of readmission and ER visit after 
outpatient LSG. 

Variable Event, n 

30-d intervention 9 
CT Scan 5 
EGD 3 
UGI 1 
30-d readmission 17 
Gastric leak and abscess 5 
DVT 3 
Arrhythmia 2 
Wound abscess 1 
Cellulitis secondary to wound infection 1 
Renal insufficiency 1 
Low oxygen saturation 1 
Dehydration 1 
Myocardial infarction 1 
Stricture 1 
30-d ER visit 4 
Wound infection 1 
Nausea 1 
Dysphagia 1 
Splenic infarct 1 

ER = emergency room; LSG = laparoscopic sleeve gastrectomy; CT 

scan = computed tomography scan; EGD = esophagogastroduodenoscopy; 
UGI = upper gastrointestinal series; DVT = deep vein thrombosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We compared the demographic data between the groups
that followed up (85%) and were lost to follow-up (15%).
None of the demographic data (age, sex, BMI, and co-
morbidities) were statistically significant. A comparison
was also made between different centers and their reported
complication rates using a χ2 test. There was no statisti-
cally significant difference between the different centers in
terms of complications ( P = .378). 

Discussion 

This is the first multi-institutional study on primary
LSG at outpatient surgical centers. Additionally, this is the
largest cohort studied on primary LSG at an outpatient
surgery center. The results are consistent with conclusions
from other studies that outpatient LSG can be safely per-
formed with a low complication rate. Our readmission, re-
operation, and reintervention rates after outpatient SG were
similar to those of the same procedures performed during
hospital admission [14–16] . 

This represents a potential change how bariatrics is de-
livered not only in the United States, but also across the
world. Currently, the vast majority of procedures are done
in hospitals. However, in the corresponding author’s prac-
tice, fully 93% of patients would be categorized as low risk
according to Metabolic and Bariatric Surgery Accreditation
and Quality Improvement Program Ambulatory Surgical
Center (ASC) guidelines and could potentially be done in
an ASC environment (if not outpatient then 23-hour stay).
In our cohort, we observed .2% of transfer to hospi-
tal and a readmission rate of .6%. This is comparable to
the study published by Billing et al. [8] where they experi-
enced .8% transfer rate and 3.6% admission rate in the co-
hort of 250 patients. Similarly, Whippey et al. [17] found a
readmission rate of 2.6% after ambulatory surgery. A sim-
ilar readmission rate was also seen after outpatient laparo-
scopic adjustable gastric banding surgery [18,19] . More-
over, it is important to note that no instances of mortality
were seen in our or any of these studies. Our total short-
term complication rate was 2.5%. This was consistent with
the other outpatient LSG studies and with outpatient la-
paroscopic adjustable gastric banding studies [8,17–19] . 

The most common short-term complications seen in our
cohort were gastric leak and abscess (.4%) and wound
infection (.4%). These complications are also commonly
seen after other bariatric in-patient procedures. Gold et al.
[20] predicted that postoperative vomiting (odds ratio, 3.0)
and type of anesthesia increases the likelihood of unantic-
ipated admission to the hospital after outpatient surgery.
The postoperative vomiting (.2%) was one of the most
common complications seen in our study but was not re-
sponsible for higher readmission rate. However, this study
was not designed to look into the details of the type of
anesthesia, and thus we cannot predict if the type of anes-
thesia was responsible for the increased risk of readmission
rate. This was one of the limitations of our study. Surgery
lasting > 1 hour, high American Society of Anesthesiolo-
gists classes, advanced age, and higher BMI have been pre-
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dictors of unanticipated admission after outpatient surgery
[17] . Age and BMI did not contribute to increased readmis-
sion rate in our cohort. Billing et al. [21] also concluded
similar results that age and BMI do not reflect the worse
outcomes after outpatient LSG procedure. Our mean total
operative time was 56.4 ± 16.9 minutes, and it has been
our policy to exclude procedures with anticipated opera-
tive time > 2 hours for minimizing the postoperative com-
plications and recovery time. We looked at complications
in cases > 1 hour. None of these patients was readmitted
within the first 30 days after intervention. Thus, the length
of surgery also did not play any role in increasing the
readmission rate. 

Outpatient centers have been praised for their potential
to provide less expensive and faster services for low-risk
surgical procedures. These centers also provide more lo-
cations that are convenient for patients and physicians as
well. Apart from these known advantages, we believe that
there could be a few more advantages if performed at
an outpatient surgery center as opposed to hospital-based
surgery. 

Convenience 

In-patient can be an uneasy setting, and most of the
patients prefer outpatient SG as a convenient option as
they can recover at their own home [7,8,18,22,23] . Second,
for hospitals authorizing smaller surgical procedures to an
outpatient setting, there is less stress on the operating room
[23] . Apart from this, an outpatient facility has an easier
time following a set schedule than a traditional operating
room. 

Shorter length of stay 

Concerns have been raised that decreasing length of stay
(LOS) may increase hospital readmissions and postdis-
charge resource utilization; however, studies demonstrate
that an ERAS protocol shortens LOS without increasing
complications or readmissions [24–26] . A recent study sug-
gested that the short-stay bariatric surgery is a feasible
and safe option [27] . They found when reducing the LOS
by 2 days to 1, there was no statistically significant in-
crease in the number of hospital readmissions, emergency
department visits, or patient calls to the office. However,
as this study did not involve outpatient bariatric proce-
dures, they could not reach conclusions on the outcomes
of the outpatient procedures. Khorgami et al. [28] evalu-
ated the national cost of bariatric surgery to identify the
factors associated with a higher cost. They found that one
of the factors contributing to the cost variation of bariatric
procedures was LOS. The hospital cost of laparoscopic
Roux-en-Y gastric bypass and LSG increased linearly with
the length of hospital stay resulting in doubling the cost
of a procedure by staying 7 days. Shorter LOS results in
modest financial saving to the health service. Addition-
ally, the risk of unnecessary hospital-acquired conditions
is lowered. The mean LOS in our study was 471.3 ± 78.5
minutes (7.8 ± 1.3 hr). In spite of the shorter LOS, the
overall short-term complication rate was 2.5%, which was
also similar to or lower than the reported in-patient short-
term complication rates [29–32] . This results in major fi-
nancial saving to the health services and reduces the risk
of unnecessary hospital-acquired condition. 

Some limitations are noteworthy. One of the limitations
was preoperative co-morbidity data that were available for
65% patients. This was a retrospective study and follow-
up is always lower retrospectively. Although the 30-day
follow-up rate was 85%, there was no statistically sig-
nificant difference in the demographic data between the
groups that followed up and were lost to follow-up. This
shows that the group that followed up is likely to be rep-
resentative of the larger group of patients, allowing us to
make conclusions with a lower follow-up rate. Retrospec-
tive studies are also limited by their ability to capture all
complications, so the possibility exists that there are un-
recorded complications. Additionally, although there were
variations in the surgical technique, there was no statisti-
cally significant difference between the different centers in
terms of complication rates ( P = .378). All we can say is
that for these patients, the site of surgery made no differ-
ence in surgical complications. 

Another important limitation was the nonstandard use of
ERAS protocols. Each center in our study used different
ERAS protocols to achieve the same result. This raises the
question of whether it was the ERAS protocols at each
institution or simply good patient selection as exemplified
by the overall low mean BMI across institutions. A third
possible reason could be the centers managing expectations
of patients. Meaning the centers told the patients that they
would be going home on day 1; thus, they expected to go
home then and it was not an issue. 

Conclusions 

LSG for select patients can be performed safely on an
outpatient basis. The exact reasons for early discharge and
low readmission rates have yet to be elucidated. 

Disclosure 
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