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Abstract
Background Enhanced recovery after bariatric surgery (ERABS) is an approach developed to improve outcomes in obese 
surgical patients. Unfortunately, it is not evenly implemented in Italy. The Italian Society for the Surgery of Obesity and 
Metabolic Diseases and the Italian Society of Anesthesia, Analgesia, Resuscitation and Intensive Care joined in drafting an 
ocial statement on ERABS.
Methods To assess the eectiveness and safety of ERABS and to develop evidence-based recommendations with regard to 
pre-, intra-, and post-operative care for obese patients undergoing ERABS, a 13-member expert task force of surgeons and 
anesthesiologists from Italian certied IFSO center of excellence in bariatric surgery was established and a review of English-
language papers conducted. Oxford 2011 Levels of Evidence and U.S. Preventive Services Task Force Grade Denitions 
were used to grade the level of evidence and the strength of recommendations, respectively. The supporting evidence and 
recommendations were reviewed and discussed by the entire group at meetings to achieve a nal consensus.
Results Compared to the conventional approach, ERABS reduces the length of hospital stay and does not heighten the risk 
of major post-operative complications, re-operations, and hospital re-admissions, nor does it increase the overall surgical 
costs. A total of 25 recommendations were proposed, covering pre-operative evaluation and care (7 items), intra-operative 
management (1 item, 11 sub-items), and post-operative care and discharge (6 items).
Conclusions ERABS is an eective and safe approach. The recommendations allow the proper management of obese patients 
undergoing ERABS for a better outcome.
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Bariatric surgery is the most eective treatment for morbid 
obesity. The demand for bariatric surgery continues to grow 
as the proportion of the population with obesity increases. 
Bariatric surgery is mainly optional in predominantly high-
risk patients. Providing an eective, safe, and economically 
sustainable approach is challenging for physicians [1, 2].

Enhanced Recovery after Surgery (ERAS) is a modern 
approach to reduce perioperative stress and help patients 
recover more quickly following surgery, leading to improved 
outcomes in postoperative morbidity and length of hospi-
tal stay (LOS). ERAS, implemented initially for elective 
colorectal surgery, has been extended over time to many 
other surgeries [3], including bariatric surgery [4]. How-
ever, the ERAS after bariatric surgery (ERABS) guidelines 
published in 2016 [4] relied heavily on the evidence and 
recommendations developed in no-bariatric surgery settings. 
Afterward, an increasing number of peer-reviewed papers 
about ERABS have been published, showing the favorable 
outcomes observed in ERAS.

Despite the evidence, some resistance to adopting 
ERABS protocols remains in bariatric surgery centers in 
Italy. The Italian Ministry of Health’s 2018 Annual Report 
on hospital admission and discharge events reported a total 
of 25,424 surgical procedures for obesity, with an average 
LOS of 3.9 days [5]. So, if, on the one hand, this data sug-
gests that the conventional approach is largely adopted in 
bariatric surgery, on the other, it leaves considerable oppor-
tunity for improving bariatric surgery outcomes by adopting 
the ERABS approach.

Materials and methods

The Italian Society of Surgery of Obesity and Metabolic 
Diseases (SICOB) and the Italian Society of Anesthesia, 
Analgesia, Resuscitation and Intensive Care (SIAARTI) 
undertook a process for drafting an ocial joint statement 
on ERABS. The two societies appointed a 13-member expert 
task force, which met rst in October 2019 to dene the 
scope and methods of the project. It was decided that the 
primary objective was to summarize available evidence sup-
porting ERABS, focusing on the ecacy and safety out-
comes. The secondary objective was to review the impor-
tance of the individual ERABS protocol items.

Four main areas for investigation were identied: out-
comes for the primary endpoint and preoperative, intraop-
erative, and postoperative care for the secondary endpoint. 
Corresponding subcommittees were appointed to systemati-
cally review ERABS topics, grade the levels of evidence, 
and propose specic recommendations with supporting evi-
dence for each topic.

A systematic PubMed search of English-language 
papers published from 1999 to April 2020 was performed 

combining the following terms: “obesity” and “surgery” or 
“bariatric surgery” or “fast track” or “enhanced recovery” 
or “perioperative care” or “perioperative management” or 
“sleeve gastrectomy” or “gastric bypass.” The levels of evi-
dence were assessed using Oxford 2011 Levels of Evidence 
(Table 1) [6]. To rate the strength of recommendations, 
grade denitions based on the U.S. Preventive Services Task 
Force were used (Tables 2 and 3) [7].

Key issues were discussed at a meeting in January 2020, 
after which a comprehensive document was circulated and 
then revised. The panel concluded its work with a Consen-
sus Meeting in July 2020, where supporting evidence and 
recommendations were reviewed and discussed by the entire 
group to achieve a nal consensus. Subsequently, a draft 
report was prepared and sent to the panel for comments 
and modication. Each author approved the nal version 
before it was submitted. Ethics approval and consent were 
not required for this type of study.

Results

The evidence and recommendations concerning the primary 
safety and eciency endpoints are summarized in Table 4. 
A total of 25 recommendations were proposed, covering 
pre-operative evaluation and care (7 items), intra-operative 
management (1 item, 11 sub-items), and post-operative care 
and discharge (6 items). The levels of evidence and recom-
mendations for each item in the ERABS protocol are sum-
marized in Table 4.

Eectiveness and safety of ERABS

Compared to the conventional approach, ERABS reduces the 
LOS [8–10], independently of the type of surgical procedure 
performed [11, 12]. The more successful ERABS items the 
multidisciplinary team adopts, the greater the likelihood of 
a reduced post-operative LOS [13].

Also, compared to the standard approach, ERABS does 
not have an increased risk for major postoperative compli-
cations, reoperations, and hospital readmissions [8–12, 14]. 
However, it also does not reduce the number of major com-
plications [8–12, 14]. ERABS, moreover, seems to reduce 
the total surgical costs compared to the standard approach 
[8, 15].

Preoperative counseling

Preoperative information and counseling are key items for 
managing the expectations of patients and preparing them 
for early discharge [16]. Counseling was one of the most fre-
quently used items in a retrospective multicenter study [17] 
and one of the key items in 11 of the 13 studies considered in 



7173Surgical Endoscopy (2022) 36:7171–7186 

1 3

Ta
bl

e 
1 

 G
ra

di
ng

 of
 le

ve
l o

f e
vi

de
nc

e (
fro

m
 O

xf
or

d C
en

tre
 fo

r E
vi

de
nc

e-
Ba

se
d M

ed
ici

ne
 20

11
 L

ev
el 

of
 E

vi
de

nc
e)

 [6
]

*L
ev

el 
m

ay
 b

e g
ra

de
d 

do
wn

 o
n 

th
e b

as
is 

of
 st

ud
y 

qu
ali

ty,
 im

pr
ec

isi
on

, i
nd

ire
ctn

es
s (

stu
dy

 P
IC

O 
do

es
 n

ot
 m

atc
h 

qu
es

tio
ns

 P
IC

O)
, b

ec
au

se
 o

f i
nc

on
sis

ten
cy

 b
etw

ee
n 

stu
di

es
, o

r b
ec

au
se

 th
e a

bs
o-

lu
te 

e
ec

t s
ize

 is
 ve

ry
 sm

all
; L

ev
el 

m
ay

 be
 g

ra
de

d u
p i

f t
he

re
 is

 a 
lar

ge
 o

r v
er

y l
ar

ge
 e

ec
t s

ize
**

As
 al

wa
ys

, a
 sy

ste
m

ati
c r

ev
iew

 is
 ge

ne
ra

lly
 be

tte
r t

ha
n a

n i
nd

iv
id

ua
l s

tu
dy

Qu
es

tio
n

St
ep

 1 
(L

ev
el 

1*
)

St
ep

 2 
(L

ev
el 

2*
)

St
ep

 3 
(L

ev
el 

3*
)

St
ep

 4 
(L

ev
el 

4*
)

St
ep

 5 
(L

ev
el 

5*
)

Ho
w 

co
m

m
on

 is
 th

e p
ro

bl
em

?
Lo

ca
l a

nd
 cu

rre
nt

 ra
nd

om
 sa

m
-

pl
e s

ur
ve

ys
 (o

r c
en

su
se

s)
Sy

ste
m

ati
c r

ev
iew

 of
 su

rv
ey

s 
th

at 
all

ow
 m

atc
hi

ng
 to

 lo
ca

l 
cir

cu
m

sta
nc

es
**

Lo
ca

l n
on

-ra
nd

om
 sa

m
pl

e*
*

Ca
se

-se
rie

s*
*

n/
a

Is 
th

is 
di

ag
no

sti
c o

r m
on

ito
r-

in
g t

es
t a

cc
ur

ate
? (

Di
ag

no
-

sis
)

Sy
ste

m
ati

c r
ev

iew
 of

 cr
os

s 
se

cti
on

al 
stu

di
es

 w
ith

 co
n-

sis
ten

tly
 ap

pl
ied

 re
fer

en
ce

 
sta

nd
ar

d a
nd

 bl
in

di
ng

In
di

vi
du

al 
cr

os
s s

ec
tio

na
l 

stu
di

es
 w

ith
 co

ns
ist

en
tly

 
ap

pl
ied

 re
fer

en
ce

 st
an

da
rd

 
an

d b
lin

di
ng

No
n-

co
ns

ec
ut

iv
e s

tu
di

es
, o

r 
stu

di
es

 w
ith

ou
t c

on
sis

ten
tly

 
ap

pl
ied

 re
fer

en
ce

 st
an

d-
ar

ds
**

Ca
se

–c
on

tro
l s

tu
di

es
, o

r “
po

or
 

or
 no

n-
in

de
pe

nd
en

t r
efe

r-
en

ce
 st

an
da

rd
**

M
ec

ha
ni

sm
-b

as
ed

 re
as

on
in

g

W
ha

t w
ill

 ha
pp

en
 if

 w
e d

o n
ot

 
ad

d a
 th

er
ap

y?
 (P

ro
gn

os
is)

Sy
ste

m
ati

c r
ev

iew
 of

 in
ce

pt
io

n 
co

ho
rt 

stu
di

es
In

ce
pt

io
n c

oh
or

t s
tu

di
es

Co
ho

rt 
stu

dy
 or

 co
nt

ro
l a

rm
 of

 
ra

nd
om

ize
d t

ria
l*

Ca
se

-se
rie

s o
r c

as
ec

on
tro

l 
stu

di
es

, o
r p

oo
r q

ua
lit

y 
pr

og
-

no
sti

c c
oh

or
t s

tu
dy

**

n/
a

Do
es

 th
is 

in
ter

ve
nt

io
n h

elp
? 

(T
re

atm
en

t B
en

e
ts)

Sy
ste

m
ati

c r
ev

iew
 of

 ra
nd

-
om

ize
d t

ria
ls 

or
 n-

of
-1

 tr
ial

s
Ra

nd
om

ize
d t

ria
l o

r o
bs

er
va

-
tio

na
l s

tu
dy

 w
ith

 dr
am

ati
c 

e
ec

t

No
n-

ra
nd

om
ize

d c
on

tro
lle

d 
co

ho
rt/

fo
llo

w-
up

 st
ud

y*
*

Ca
se

-se
rie

s, 
ca

se
–c

on
tro

l s
tu

d-
ies

, o
r h

ist
or

ica
lly

 co
nt

ro
lle

d 
stu

di
es

**

M
ec

ha
ni

sm
-b

as
ed

 re
as

on
in

g

W
ha

t a
re

 th
e C

OM
M

ON
 

ha
rm

s?
 (T

re
atm

en
t H

ar
m

s)
Sy

ste
m

ati
c r

ev
iew

 of
 ra

nd
-

om
ize

d t
ria

ls,
 sy

ste
m

ati
c 

re
vi

ew
 of

 ne
ste

d 
ca

se
–c

on
tro

l 
stu

di
es

, n
 of

-1
 tr

ial
 w

ith
 th

e 
pa

tie
nt

 yo
u a

re
 ra

isi
ng

 th
e 

qu
es

tio
n a

bo
ut

, o
r o

bs
er

va
-

tio
na

l s
tu

dy
 w

ith
 dr

am
ati

c 
e

ec
t

In
di

vi
du

al 
ra

nd
om

ize
d t

ria
l o

r 
(e

xc
ep

tio
na

lly
) o

bs
er

va
tio

na
l 

stu
dy

 w
ith

 d
ra

m
ati

c e
e

ct

No
n-

ra
nd

om
ize

d c
on

tro
lle

d 
co

ho
rt/

fo
llo

w-
up

 st
ud

y 
(p

os
t-m

ar
ke

tin
g s

ur
ve

ill
an

ce
) 

pr
ov

id
ed

 th
er

e a
re

 su


cie
nt

 
nu

m
be

rs 
to

 ru
le 

ou
t a

 co
m

-
m

on
 h

ar
m

. (
Fo

r l
on

g-
ter

m
 

ha
rm

s t
he

 du
ra

tio
n 

of
 fo

llo
w-

up
 m

us
t b

e s
u

cie
nt

.)*
*

Ca
se

-se
rie

s, 
ca

se
–c

on
tro

l, 
or

 hi
sto

ric
all

y c
on

tro
lle

d 
stu

di
es

**

M
ec

ha
ni

sm
-b

as
ed

 re
as

on
in

g

W
ha

t a
re

 th
e R

AR
E 

ha
rm

s?
 

(T
re

atm
en

t H
ar

m
s)

Sy
ste

m
ati

c r
ev

iew
 of

 ra
nd

-
om

ize
d t

ria
ls 

or
 n-

of
-1

 tr
ial

Ra
nd

om
ize

d t
ria

l o
r (

ex
ce

p-
tio

na
lly

) o
bs

er
va

tio
na

l s
tu

dy
 

wi
th

 d
ra

m
ati

c e
e

ct
Is 

th
is 

(e
ar

ly
 de

tec
tio

n)
 te

st 
wo

rth
wh

ile
? (

Sc
re

en
in

g)
Sy

ste
m

ati
c r

ev
iew

 of
 ra

nd
-

om
ize

d t
ria

ls
Ra

nd
om

ize
d t

ria
l

No
n-

ra
nd

om
ize

d c
on

tro
lle

d 
co

ho
rt/

fo
llo

w-
up

 st
ud

y*
*

Ca
se

-se
rie

s, 
ca

se
–c

on
tro

l, 
or

 hi
sto

ric
all

y c
on

tro
lle

d 
stu

di
es

**

M
ec

ha
ni

sm
-b

as
ed

 re
as

on
in

g



7174 Surgical Endoscopy (2022) 36:7171–7186

1 3

a systematic review [8]. A retrospective study on the safety 
of an early postoperative discharge following bariatric sur-
gery identied the receipt of preoperative information on 
early ambulation and refeeding, as well as pain and postop-
erative nausea and vomiting (PONV) management, as one of 
the more important protocol items of the ERABS pathway 
[18].

Preoperative patient optimization

Smoking cessation for at least four weeks reduced postop-
erative surgical and pulmonary complications by 41% [19], 
supporting the argument that smoking should be discontin-
ued for at least four weeks before bariatric surgery [20]. 
Physicians should inform patients of the increased risk of 
morbidity and mortality in smokers. This risk decreases the 
longer smoking is ceased before surgery [21].

Preoperative weight loss reduces liver volume and may 
technically facilitate the operation [22]. However, whether 
weight loss reduces postoperative complications remains 
controversial [21, 23]. A Swedish registry study reported a 
decrease in complications after gastric bypass surgery [24].

Optimizing the preoperative fasting blood glucose level 
through diet, physical activity, and pharmacotherapy is man-
datory [20, 21, 23]. A value greater than 180 mg/dl was 
associated with increased perioperative complications and 
mortality [20].

Obstructive sleep apnea (OSA) carries an increased 
risk of postoperative cardiorespiratory complications [25]. 
Although this aspect has been debated in bariatric sur-
gery [26, 27], increased complications and LOS have been 
observed in OSA patients who underwent bariatric surgery 
[28–30]. The use of noninvasive ventilation (NIV) (e.g., con-
tinuous positive airway pressure [CPAP]) was reported to 

Table 2  Grading of quality of evidence (from US Preventive Services Task Force) [7]

Grade Description

A The available evidence usually includes consistent results from multitude of well-designed, well-conducted, studies in representative 
care populations. These studies assess the eects of the service on the desired health outcomes. Because of the precision of ndings, 
this conclusion is, therefore, unlikely to be strongly aected by the results of future studies. These recommendations are often based on 
direct evidence from clinical trials of screening, treatment, or behavioral interventions. High-quality trials designed as “pragmatic” or 
“eectiveness” trials are often of greater value in understanding external validity

B The available evidence is sucient to determine the eects of the service on targeted health outcomes, but condence in the estimate is 
constrained by factors such as the number, size, or quality of individual studies in the evidence pool; some heterogeneity of outcome 
ndings or intervention models across the body of studies; mild-to-moderate limitations in the generalizability of ndings to routine 
care practice. As more information becomes available, the magnitude or direction of the observed eect could change, and this change 
may be large enough to alter the conclusion

C The available evidence is insucient to assess eects on health outcomes. Evidence is insucient because of the very limited number or 
size of studies Inconsistency of direction or magnitude of ndings across the body of evidence; critical gaps in the chain of evidence; 
ndings are not generalizable to routine care practice; a lack of information on prespecied health outcomes; lack of coherence across
the linkages in the chain of evidence. More information may allow an estimation of eects on health outcomes

Table 3  Grading of the strength of recommendation (from U.S. Preventive Services Task Force) [7]

Grade Denition Suggestion for practice

A The USPSTF recommends the service. There is high certainty that 
the net benet is substantial

Oer or provide this service

B The USPSTF recommends the service. There is high certainty that 
the net benet is moderate or there is moderate certainty that the 
net benet is moderate to substantial

Oer or provide this service

C The USPSTF recommends selectively oering or providing this 
service to individual patients based on professional judgment and 
patient preferences. These is at least moderate certainty that the 
net benet is small

Oer or provide this service for selected patients depending on 
individual circumstances

D The USPSTF recommends against the service. There is moderate or 
high certainty that the service has no net benet or that the harms 
outweigh the benets

Discourage the use of this service

I The USPSTF concludes that the current evidence is insucient to 
assess the balance of benets and harms of the service. Evidence 
is lacking, of poor quality, or conicting, and the balance of 
benets and harms cannot be determined

Read the clinical considerations section of USPSTF Recom-
mendation Statement. If the service is oered, patients should 
understand the uncertainty about the balance of benets and 
harms
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Table 4  Eectiveness, safety, and items of Enhanced Recovery after Bariatric Surgery (ERABS) compared to standard approach

Evidence Strength of Expert task force statement

Level Quality Recommendation

Eectiveness and safety of ERABS
Length of hospital stay 1 A A ERABS reduces the duration of hospital stays
Risk of complications 1 A A ERABS is a safe approach for obese patients
Cost of surgery 2 B A Adopting an ERABS protocol does not increase the cost of surgery
Items ERABS. Preoperative care
Information and counseling 2 B A The information provided to the patient should not be limited to 

what is required for informed consent for both surgery and anes-
thesia; it should be adequate to provide realistic expectations of 
the ERABS approach

Patient optimization 1 A A Pre-operative optimization through smoking cessation, weight loss, 
blood glucose control, and the use of non-invasive ventilation 
(when indicated) is recommended in ERABS

Fasting 1 A A Clear liquids and solid food are recommended up to 2 h and 6 h, 
respectively, prior to the induction of anesthesia in ERABS

PONV prophylaxis 1 A A Strategies aimed at minimizing the risk of post-operative nausea 
and vomiting after general anesthesia are recommended for better 
patient outcomes in ERABS

Venous thromboembolism prophylaxis 2 B A Multimodal venous thromboembolism prophylaxis, including early 
patient mobilization, is recommended in ERABS

Antibiotic prophylaxis 2 B A Pre-operative intravenous antibiotic prophylaxis is recommended in 
ERABS

Monitoring 1 A A Proper perioperative monitoring is recommended in ERABS
Items ERABS. Intraoperative care
Standardized anesthesia protocol 1 A A A standardized anesthesia approach is recommended in order to 

optimize outcomes in ERABS
1-Airways management 1 A A A careful airways assessment is recommended in ERABS
2-Preoxygenation 1 A A An adequate preoxygenation performed in ramped position is rec-

ommended in ERABS
3-Tracheal intubation 1 A A Proper airway management in order to minimize diculties is 

recommended in ERABS
4-General anesthesia 1 A A General anesthesia is the anesthesiologic approach of choice in 

ERABS
5-Neuromuscular blockade 1 A A Proper neuromuscular blockade management is recommended in 

ERABS
6-Analgesia opioid sparing 1 A A Opioid-sparing or opioid-free anesthesia is recommended in 

ERABS
7-Multimodal analgesia 1 A A Multimodal analgesia is recommended in ERABS to optimize pain 

control after surgery and to reduce or eliminate the use of opioids 
in the post-operative period

8-Locoregional anesthesia 1 A A Locoregional anesthesia supports and complements general anes-
thesia in ERABS

9-Protective lung ventilation 1 A A Protective mechanical lung ventilation during general anesthesia is 
recommended in ERABS

10-Goal-directed uid therapy 3 B A Proper perioperative uid management is recommended. Goal-
directed uid therapy should be considered in ERABS

11-Protected extubation 1 A A Extubation should be performed on an awake patient in the ramped 
position in ERABS

Items ERABS. Postoperative care
Nasogastric tube 1 A A Routine placement of the SNG does not improve outcomes in 

ERABS
Abdominal drainage 2 B A Routine use of abdominal drainage should be discontinued in 

ERABS
Bladder catheter 4 C A Routine use of bladder catheters should be abandoned in ERABS
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improve the preoperative cardiometabolic prole [31] and 
the postoperative respiratory function [21, 23, 32]. It may 
be safely adopted for patients undergoing bariatric surgery 
[32]. Even if postoperative care in a monitored setting may 
be considered for high-risk obese patients undergoing sur-
gery [20, 33], patients with severe OSA and/or home CPAP 
selected for ERABS do not require a routine planned post-
operative admission into the intensive care unit [20, 21, 27].

Preoperative fasting

Properly managing preoperative fasting may be important 
to minimize perioperative stress. Maintaining homeostasis 
avoids or reduces catabolism and related proteolysis, asthe-
nia, or cellular dysfunction [34–37]. Clear liquids can be 
taken up to 2 h before surgery and solid food up to 6 h before 
the induction of anesthesia [3, 38–41]. No strong evidence 
supports preoperative oral carbohydrate loading in bariat-
ric surgery. Furthermore, there is some reluctance to adopt 
preoperative oral carbohydrate loading in patients suering 
from diabetes or metabolic syndrome [42]. Absolute or pro-
longed preoperative fasting is no guarantee of a secretion-
free stomach at the induction of anesthesia [42].

Postoperative nausea and vomiting prophylaxis

General anesthesia is associated with an increased risk of 
PONV [43]. The prevention of PONV in ERABS is recom-
mended [4], and it is consistent with the guidelines for the 
general surgical population [43]. The polypharmacologi-
cal approach to PONV prophylaxis is preferable to mono-
therapy [20, 43] and was reported to decrease the incidence 
of PONV and the postoperative use of antiemetics, opioid 
analgesics, and liquid infusion [44].

Venous thromboembolism prophylaxis

The incidence of deep vein thrombosis and pulmo-
nary embolism after bariatric surgery is approximately 
0.1–0.5% and, in the vast majority of cases, occurs after 
the patient is discharged [21, 45, 46]. A multimodal venous 

thromboembolism prophylaxis via chemoprophylaxis, 
mechanical aids, and/or patient mobilization is suggested 
[4, 20, 21, 47–49]. It is reported as a key item in ERABS 
[12, 34, 39, 50–61]. Chemoprophylaxis with low-molecular-
weight heparin (LMWH) after surgery and home discharge 
is considered eective [20, 48, 52, 53] and is associated with 
a lower bleeding risk [52]. However, there is insucient 
evidence to recommend a specic dose and duration of the 
LMWH treatment [20, 47–49, 52]. Early ambulation in the 
postoperative period is considered a useful component of 
multimodal venous thromboembolism prophylaxis [20, 47, 
49].

Antibiotic prophylaxis

The incidence of surgical site infections in obese patients 
varies from 1 to 21.7%, depending on the procedure type 
[62]. The use of preoperative antibiotic prophylaxis is then 
recommended [20, 21, 23]. It should follow the standard 
guidelines for perioperative antibiotic prophylaxis [63]. 
The most frequently used antibiotic is cefazolin (dosage 
1–4 g), with clindamycin recommended as an alternative 
in allergic patients [54, 64]. A dose adjustment based on 
the patient’s weight compared to a xed dose of 2 g admin-
istered intravenously before surgical incision is preferable 
[65, 66]. Higher dosages (cefazolin 3 g) in patients weigh-
ing > 120 kg should be considered [20]. Literature does not 
support prophylactic vancomycin or cefoxitin [64]. Intestinal 
preparation by antibiotic prophylaxis (whether or not com-
bined with mechanical preparation) is not recommended in 
bariatric surgery [60]. Preoperative antibiotic prophylaxis, 
administered intravenously at the induction of anesthesia or 
30–60 min before surgical incision, is reported to be one of 
the important items in ERABS [12, 17, 60, 67].

Monitoring

The standard for anesthesia monitoring should be ensured 
in the perioperative period [4, 20, 33, 68]. In obese patients, 
anesthesia depth monitoring ensures a more accurate induc-
tion of anesthesia with propofol and reduces the risk of 

Table 4  (continued)

Evidence Strength of Expert task force statement

Level Quality Recommendation

Early mobilization 3 B A Early post-operative mobilization is recommended in ERABS
Early re-feeding 1 A A Early post-operative resumption of oral feeding is recommended in 

ERABS
Early discharge 1 A A Early discharge of the patient is recommended in ERABS. Adop-

tion and verication of a discharge checklist upon discharge are 
recommended in ERABS
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awareness from inadequate dosing [69], as well as during 
intravenous and inhalational anesthesia [70]. The monitor-
ing of the neuromuscular function helps reduce the risk of 
postoperative respiratory complications [71]. Temperature 
monitoring reduces the risk of hypothermia, improving post-
operative recovery [72].

Standardized anesthesia approach

The standardized ERABS approach showed favorable 
outcomes compared to a non-standardized one [8–14]. 
Advances in the perioperative care of obese patients trans-
lated into a standardized anesthesiological approach have 
been proven to be eective and safe [73] in the ERABS 
context as well [39].

Airway management

In obese surgical patients, airway management can present 
challenges. Dicult mask ventilation has been reported 
in 8.8% of obese patients, and 11% of those have morbid 
obesity. Dicult intubation has been reported in 3.3–16.7% 
of patients [20]. Dicult airway management predictors 
include males, OSA, increased waist-to-hip ratio (> 0.8 in 
women and > 0.9 in men), BMI (> 50 kg/m2), and neck cir-
cumference (> 41 cm in women and > 43 cm in men) [20, 
33, 74–76]. OSA risk stratication is then suggested using 
validated questionnaires, such as STOP-BANG, and reserv-
ing the time-consuming and expensive polysomnography for 
patients at high risk of severe OSA (e.g., STOP-BANG ≥ 5) 
[3, 21, 23, 28–31, 33, 77–81]. The ramp position improves 
the likelihood of successful airway management in obese 
patients [20, 23].

Pre‑oxygenation

Adequate pre-oxygenation aiming for end-tidal oxygen con-
centrations of ≥ 90% before the induction of general anes-
thesia is suggested. Pre-oxygenation has been reported as 
important in prolonging safe apnea times following general 
anesthesia induction [82, 83]. The NO DESAT (nasal oxy-
gen during eorts securing a tube) technique, which uses a 
simple nasal cannula with standard cold dry oxygen may be 
considered [82]. Pre-oxygenation using a high-ow nasal 
cannula or positive pressure by CPAP/NIV seems more 
eective than the standard approach [82, 84–91] and may 
be benecial for high-risk obese patients [20, 32, 33, 82].

Tracheal intubation

An appropriate planned approach is recommended for air-
way management in obese patients [3, 20, 33]. In obese 
patients, videolaryngoscopes compared with Macintosh 

laryngoscopes increases the likelihood of successful intu-
bation on the rst attempt at laryngoscopy [92]. This result 
seems to be ensured more by the use of a videolaryngo-
scope with a tracheal tube guide than one without [93].

Second-generation extraglottic devices were recom-
mended as rescue devices for pulmonary oxygenation/
ventilation in the case of dicult airway management and 
possible broscope-guided intubation [94–98]. The bro-
scopic/endoscopic technique was essential when intubating 
conscious patients [99]. In awake patient, video laryngos-
copy has been suggested as a valid alternative to beroptic 
intubation in experienced practitioners [100–102].

General anesthesia

General anesthesia is the approach of choice in ERABS 
[3, 4, 20, 33]. There is no evidence supporting the supe-
riority of inhalation versus intravenous anesthesia [3, 4, 
20, 33]. Anesthesia strategies based on short-acting, low-
accumulation drugs that promote rapid recovery from gen-
eral anesthesia are suggested [4, 20, 33]. Desurane has 
been associated with faster postoperative awakening and 
recovery than other inhalational anesthetics and propofol 
[103–106]. Intravenous anesthesia with propofol has dem-
onstrated a lower risk of PONV in the general population 
[107] and in obese surgical patients [108]. PONV prophy-
laxis has been observed to reduce the risk of PONV inci-
dence [109], particularly with inhalational anesthesia [20].

Analgesia and opioid

In the general surgical population, opioid use was associ-
ated with an increased risk of PONV [110], as well as 
upper airway obstruction and hypoventilation [111]. In 
obese patients, intraoperative opioid use was associated 
with an increased risk of PONV [112] and postoperative 
respiratory complications [113]. Opioid-sparing or opioid-
free anesthesia should be preferred when managing obese 
surgical patients [20, 33] under ERABS [4], as it is associ-
ated with a lower incidence of PONV [112].

Opioids with rapid elimination kinetics, such as 
remifentanil, have demonstrated faster postoperative 
awakening and recovery of respiratory functions in gen-
eral surgical populations compared to other opiods [114]. 
In obese patients, remifentanil has demonstrated reduced 
recovery time from general anesthesia, respiratory com-
plications, and LOS [115]. Patient-controlled analgesia 
has also been successfully used in obese surgical patients 
[116] and should be preferred over continuous infusion in 
the postoperative period [3, 20].
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Multimodal analgesia

Multimodal analgesia as a pain control strategy using anal-
gesics (e.g., nonsteroidal anti-inammatory drugs, paracet-
amol) in combination with analgesic adjuvants and local 
anesthetics is recommended in ERABS to optimize pain 
control after surgery and to reduce or eliminate the postop-
erative use of opioids [4, 20, 33, 34, 117] and related adverse 
events [118]. Adjuvant analgesics, such as ketamine [119, 
120], clonidine [119, 121], dexmedetomidine [121–123], 
magnesium [123–125], lidocaine [126], pregabalin [127, 
128], and gabapentin [129], alone or in combination, signi-
cantly reduced postoperative pain compared with controls.

Locoregional analgesia

Intraperitoneal local anesthetics [130–133] and the ultra-
sound-guided TAP (transversus abdominis plane) block 
[134–136] showed a signicant eect on reducing pain 
scores at recovery from general anesthesia [137, 138]. The 
benet may be increased by the inltration of trocar inser-
tions and wound closures with local anesthetics at the end of 
the surgical procedure [20, 135]. Notably, these pain control 
benets did not aect the LOS [130–136]. Epidural analge-
sia may be considered in selected patients [139].

Neuromuscular blockade

Neuromuscular blockade (NMB) is suggested at the induc-
tion of general anesthesia to facilitate airway management 
and subsequent pulmonary ventilation [20, 33, 82]. Deep 
compared to moderate NMB optimizes the surgical eld 
view, reduces procedural complications in laparoscopic 
surgery [140], and is associated with less postoperative 
pain [140, 141]. Sugammadex compared to cholinesterase 
inhibitors provides a more rapid and predictable recovery 
of rocuronium-induced NMB [142, 143] and is associated 
with less pain and PONV in the postoperative period [141, 
144] and faster discharge to the surgical ward [143, 144]. 
Quantitative monitoring and complete recovery of the neu-
romuscular function at the end of surgery are highly recom-
mended [4, 20, 33].

Protective ventilation

Protective mechanical lung ventilation should be preferred 
for obese patients undergoing general anesthesia for bariatric 
surgery [20] because it is associated with reduced postopera-
tive respiratory complications, LOS, and mortality in both 
non-obese and obese surgical patients [145–147].

Slow abdominal insufflation with a maximum intra-
abdominal pressure of less than 15 mmHg is advised, when 
possible, during laparoscopy [20] to favor mechanical lung 

ventilation [20, 148]. This strategy, combined with limiting 
surgical time, is associated with a reduction in the risk of 
postoperative respiratory complications [148–150].

Goal‑directed uid therapy

Proper perioperative uid management avoiding overhydra-
tion helps to minimize the risk of PONV, postoperative com-
plications, and prolonged LOS [151–153]. A goal-directed 
uid therapy (GDFT) has been suggested as an adequate 
strategy to reduce these risks [154], even in bariatric surgery 
[155–157]. In bariatric surgery, excessive uid should be 
avoided, and GDFT should be considered a useful strategy 
[155–157]. A GDFT guided by noninvasive indices, such as 
the Pleth Variability Index, may be a more acceptable moni-
toring option to GDFT based on invasive methods [155] 
and, consequently, more widely used in bariatric surgery, 
even in the ERABS context [155–157]. Postoperative uid 
infusions should be discontinued as soon as possible, with 
preference given to the enteral route [60, 153, 158]. Intraop-
erative hypotension (mean arterial pressure of ≤ 65 mmHg), 
even for a few minutes, is a predictor of renal and myocardial 
damage [159]. It should thus be avoided or promptly treated 
in the perioperative period [154, 159].

Protected extubation

The extubation should be performed on an awake patient in 
the ramped position and/or reverse Trendelenburg position, 
which improves lung volume, oxygenation, and respiratory 
mechanics [20, 33, 160, 161]. Oxygen therapy with nasal 
goggles or HFNC was associated with a reduced risk of post-
extubation desaturation [160] and reintubation [162]. CPAP 
or NIV was recommended for awakening moderate-severe 
OSA patients or those suering from the obese hypoventi-
lation syndrome who are already receiving home treatment 
or who will require opioid therapy postoperatively [20, 32, 
163]. CPAP and NIV do not appear to negatively aect the 
outcome of the surgical procedure [32].

Nasogastric tube

In abdominal surgery, avoiding the routine use of nasogas-
tric tubes (NGTs) results in a faster recovery of the bowel 
function, a decrease in pulmonary complications, and a 
shorter LOS without any associated increase in anastomotic 
dehiscence [164]. In ERABS, compared to the conventional 
approach, avoiding NGT use demonstrated better postopera-
tive recovery without an increase in complications [11–13, 
41], reducing postoperative pain and PONV, promoting early 
mobilization and resumption of liquid diet, and resulting in 
better compliance at discharge [38, 39, 55]. Society positions 
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in favor of abandoning, when possible, the routine use of 
postoperative NGT are already available [3, 54].

Abdominal drainage

Many gastrointestinal surgeries can be performed safely 
without prophylactic drainage [165]. In bariatric surgery, 
the evidence is limited [166]. A retrospective study of a gas-
tric bypass population reported no dierence in anastomotic 
dehiscence and reintervention rates in patients receiving 
abdominal drainage compared to those who are not [167]. 
Avoiding abdominal drainage was found to be a key item in 
the ERABS [3, 11, 12, 14, 17, 19, 59, 67, 168]. Society posi-
tions in favor of abandoning the routine use of abdominal 
drainage, when possible, are available [3, 54].

Bladder catheter

Avoidance or early removal of bladder catheters resulted 
in early mobilization and prevented urinary tract infec-
tion [169–171]. In ERABS, compared to the conventional 
approach, avoiding bladder catheters was associated with 
early mobilization and reduced LOS, readmission rate, and 
minor complications, such as urinary tract infection [3, 10, 
14, 18, 50, 67, 168, 172]. Society positions in favor of aban-
doning the routine use of bladder catheter, when possible, 
are available [54].

Early mobilization

Early postoperative mobilization is recommended in obese 
patients undergoing bariatric surgery [4, 11, 14, 20, 21, 33]. 
Independent mobilization for at least 4 h during the rst 24 h 
following surgery was signicantly associated with a lower 
rate of postoperative complications and a shorter LOS [173]. 
Early postoperative mobilization was reported as a key ele-
ment of better postoperative recovery in ERABS [17–20, 29, 
39, 54–59, 67, 168, 172], and adequate independent mobili-
zation was a condition for a home discharge [14, 18, 21, 39, 
54, 56, 58, 59, 67].

Early refeeding

The advantage of early oral refeeding has been reported in 
both ERAS [3] and ERABS [39–41, 173] and seems particu-
larly associated with an earlier restoration of bowel function, 
faster wound healing, less infection, and lower risk of post-
operative complications [36, 37, 174]. Early oral refeeding 
was associated with a reduced LOS and mortality [44, 60]. 
Conversely, prolonged postoperative fasting was associated 
with thirst, emotional xation on food, and a phobia about 
the reintroduction of food [36, 37, 174].

Discharge

Discharge on postoperative day 1 or 2 was not associated 
with an increase in the complication rate, readmission, or 
telephone consultations in both ERAS [3, 18] and ERABS 
[11, 12, 175], particularly in the absence of significant 
comorbidities [176, 177]. Caution should be taken in the 
presence of suspected clinical conditions (e.g., tachycar-
dia) and/or abnormal level of serological markers (e.g., 
C-reactive protein, procalcitonin) as predictors of risk of 
postoperative complications [178–181]. However, there is no 
consensus on which serological markers should be assessed 
and at which postoperative time point [182–185]. Routine 
postoperative contrast imaging examination increased costs 
and LOS [186, 187] and was not considered to be a reliable 
assessment of postoperative complications [188–190].

Discharge on the day of surgery was reported as feasible 
in selected patients [190–192]. However, there was some 
disagreement around the safety of same-day discharge [193, 
194]. The adoption and verication of a discharge checklist 
may be a useful tool for a safe discharge [57]. The minimum 
criteria for a discharge included vital parameters within the 
normal range, adequate pain control by nonopioid analge-
sics, adequate water intake, ability to tolerate liquid diet, 
and no evidence of sepsis or signs of postoperative com-
plication. Finally, predischarge education concerning signs 
and symptoms of possible postoperative complications and 
procedures for contacting the sta were also identied as a 
key component of a successful discharge [11, 12, 39, 55].

Discussion

Literature review supports ERABS in reducing LOS with-
out increasing complications and costs [8–10]. Producing 
a statement on ERABS standardizes the ERABS approach 
across bariatric surgery centers, beneting both patients and 
hospitals [195]. The standardization of the approach may 
also allow the evaluation of ERABS’s eective impact on 
the postoperative complications and total costs compared to 
the standard approach [196]. Notably, it became clear from 
this statement that the more items in the protocol that are 
adopted, the more ecient the ERABS approach will be 
[13].

Perioperative management involves a multidisciplinary 
team, where a full collaboration among anesthesiologists, 
surgeons, and sta members may lead to the best results 
[73]. The ERABS statement, drafted thanks to this collabo-
ration, is, therefore, addressed not only to anesthesiologists 
or surgeons, but also to everyone involved in the periopera-
tive care of obese patients in bariatric surgery centers.
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