
Clinics in Surgery

1Remedy Publications LLC., | http://clinicsinsurgery.com/ 2021 | Volume 6 | Article 3269

Clinical Effects of Using the Enhanced Recovery after 
Surgery (ERAS) Approach on Postoperative Bariatric 

Surgery Status: A Review Study

Research Article
Published: 30 Jul, 2021

Abstract
Background: Enhanced Recovery after Surgery (ERAS) is an approach to make patient more 
favorable recovery time after bariatric surgery. There is no comprehensive consensus to apply it 
worldwide yet. This study reviewed previously performed studies concentrated on ERAS to find if it 
is appropriate to use globally.

Methods: In this narrative review we searched in PubMed/MEDLINE, Google scholar, and PLoS 
database following keywords as “bariatric surgery” OR “gastric bypass” OR “gastric surgery” AND 
“ERAS” OR “enhanced recovery” OR “recovery after surgery”. Searching results was considered 
articles from January 1st, 2000 to December 31st, 2020. Human article including systematic review, 
review, randomized clinical trial, and meta-analysis that its English full text was available were 
enrolled. To evaluate efficiency of using the ERAS protocol we analyzed its content including of 
hospital length of stay, postoperative pain, nausea and/or vomiting, incidence rate of complication, 
readmission, and reoperation.

Results: Finally, from total 106 articles 11 were eligible for study purpose. Total of 4,570 patients’ 
related data was extracted. Laparoscopic roux-en-y gastric bypass surgery was the most common 
surgical technique (52%). In almost all studies using hospital length of admission reduced following 
the ERAS applying. Although some reports advocated using ERAS to lessen postoperative pain 
and nausea and/or vomiting there was no advantage in case of incidence rate of complication, 
readmission, or reoperation.

Conclusion: Applying the ERAS protocol absolutely decreases hospital length of stay, and partially 
lowers severity of pain, and nausea and/or vomiting although has no effect on complications after 
bariatric surgery.
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Introduction
Obesity is a common expanding health problem worldwide which is defined as a calculated 

Body Mass Index (BMI) equal or over 30 kg/m2 [1]. Prevalence of obese patients has increased 
dramatically among whether children (15% to 20%) or adults (34%) since last three decades 
particularly in developing countries [1-3]. To explain the latter authors have implied on changes 
in life style with spending more sedentary days in addition to increase in eating more industrial 
foods [2-6]. Overweighing (25 ≤ BMI<30 kg/m2) or obesity is not limited to a part of metabolic 
syndrome and could even be an unforgiving initializer for other body systems involvement 
including cardiovascular, cerebrovascular, endocrine, respiratory, musculoskeletal, and psychiatric 
[5]. However in case of severe obesity (BMI ≥ 40 kg/m2) in addition to life style effects existence 
of other predisposing risk factor including of genetic susceptibility, sociocultural condition, and 
psychological disorder is needed [7]. The pathophysiologic clue of obesity is referred to imbalance 
of energy intake, reserve, and consumption [8]. To deal with obesity several medical treatments 
concentrating on weight loss including of life style, and dietary modification, medication consumption 
has been presented. Bariatric surgical approach is reserved for resistant and/or life-threatening 
obesity [9-11]. Adjustable Gastric Banding (AGB), Roux-en-y Gastric Bypass surgery (RYGB), Mini 
Gastric Bypass omega operation (MGB), Vertical Sleeve Gastrectomy (VSG), and Biliopancreatic 
Diversion with Duodenal Switching (BPD-DS) are of common to date bariatric surgery techniques 
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[12-16]. Obese patient is faced with more perioperative complication 
comparing with a non-obese one including of myocardial infarction, 
respiratory failure, renal dysfunction, deep vein thrombosis, 
pulmonary thromboembolic event, glucose intolerance, and poor 
wound healing [13-15]. Therefore, early postoperative recovery 
seems to be mandated to reduce complication. Although most 
of referral bariatric surgery centers have their own instruction to 
recover patients sooner after surgery there is no general consensus 
on any approach. In 1997 Kehlet et al. firstly described a medical 
term as Enhanced Recovery after Surgery (ERAS) which concentrates 
on preparing postoperative stable condition for patient following 
by decreasing pain and physiological stress. The ERAS approach 
contains of several components including of early initiation of oral 
feeding, blocking pain with optimal opioid prescription, physical 
mobilizing patient shortly after surgery, and regular favorable follow 
up visits [17]. Because of lacking a structured and generally accepted 
guideline to recover patient after a bariatric surgery this study aimed 
to review previously performed studies that discussed on using the 
ERAS method after bariatric surgery.

Methods
This narrative review was conducted under supervision of 

University of Medical Sciences and the applied method was 
confirmed. We searched in PubMed/MEDLINE, Google scholar, 
and PLoS database following keywords as “bariatric surgery” OR 
“gastric bypass” OR “gastric surgery” AND “ERAS” OR “enhanced 
recovery” OR “recovery after surgery”. We added English full text 
and 20 years publication in filter search engine. Searching results was 
considered articles from January 1st, 2000 to December 31st, 2020. 
We regarded articles discussed on postoperative enhanced recovery 
following bariatric surgery. Therefore, all original human articles that 
were written as review, systematic review, meta-analysis, controlled 
trial, and cohort study in selected 20 years were included. Literatures 
adopted from book section, conference presentation, commentaries, 
guidelines, animal studies or personal views were excluded. We 
followed the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guideline to conduct this review [18]. 
Figure 1 shows step by step approach to discover articles based on 

the PRISMA method. All abstract was screened by two reviewers 
independently to determine whether it met eligibility criteria to 
enroll or not. Finally, full texts of eligible studies were reviewed and 
their data was extracted to discuss in current study. We considered 
data including of type of surgery, postoperative pain, nausea and/or 
vomiting, length of hospital stays the incidence rate of complication 
(like bleeding, thromboembolic events, and infection), reoperation, 
and also readmission. The extracted data then was registered into 
a table. Quantitative extracted data was presented by mean and 
standard deviation. Qualitative variables accordingly were introduced 
by numbers and percent. Pearson’s correlation analysis was applied 
to investigate any possible correlation between parameters. We 
considered p<0.05 as the level of significance. Analysis was conducted 
using the SPSS v.24 (IBM, USA).

Results

Searching results showed totally 106 articles that among all 
finally 11 were enrolled which evaluated patient’s recovery after 
bariatric surgery by using the ERAS protocol. Eventually total of 
4,750 patients’ data were adopted from five cohort studies, three 
controlled trials, three review articles, and one meta-analysis. These 
studies were published from 2015 to 2019. Table 1 shows extracted 
data from selected studies accordingly. Analysis manifested that the 
mostly common performed procedure was laparoscopic RYGB (52%) 
followed by laparoscopic VSG (21.9%). The mean length of hospital 
stay was 1.98 ± 0.94 days (from 0.72 to 3.57 days). Incidence rate for 
complication was differed from 1.3% to 10.5% among patients (4.37 ± 
3.23%). Postoperative pain feeling was ranged 17.21 ± 15.65% (from 
2.2% to 34.84%) although 18.53 ± 37.47% (from 0.77% to 94.9%) of 
patients suffered from postoperative nausea and/or vomiting. About 
3.17 ± 2.58% (up to 6.5%) of subjects were readmitted while 1.18 ± 
1.07% (up to 3.4%) of them underwent reoperation. We found no 
significant correlation to report between parameters including of type 
of surgery, length of hospital stays incidence rate of complication, 
pain feeling, nausea and/or vomiting, readmission, and reoperation 
(P>0.05).

Figure 1: PRISMA flow chart of the article selection process.
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Discussion
The more the enhanced recovery after bariatric surgery the lesser 

the incidence of complication, costs, and discomfort either for patient 
or for the physician. Early postoperative mobilization and discharge 
the patient from hospital with no further side effects after elective 
surgery including bariatric procedures is followed by every surgeon. 
To achieve the latter appropriate structured guide is needed for any 
particular procedure accordingly. The ERAS is introduced firstly in 
1997 to prepare physician a plan to make a favorable recovery period 
after bariatric surgery [17]. However, there is no general consensus 
on the ERAS applying postoperatively there is no alternative common 
approach is introduced too. Considering recent increase in obesity 
prevalence and following therapeutic bariatric interventions it 
seems important to prepare generally acceptable guidelines that 
concentrate on lowering patients and health providers whether side 
effects or costs. In 2019, Ruiz-Tovar et al. in a controlled trial study 
showed postoperative pain, and nausea and/or vomiting (2.2%) 
were obviously decreased when the ERAS was applied in compared 
to controls (8.9%). Additionally, significant difference was reported 
between study groups regarding days of hospital stay (1.7 vs. 2.8 
among ERAS-treated and controls respectively). Although author 
didn’t point to any difference considering postoperative incidence 
rate of complication, readmission, and reoperation he measured 
24-h postoperative white blood cell count, plasma fibrinogen level, 
and C-Reactive Protein (CRP) obviously lower for the ERAS-treated 
than for controls [19]. Another controlled trial study in 2019 was 
published by Geubbels et al. which compared the use of ERAS and 
conventional method among patients experienced laparoscopic 
RYGB surgery. The author concluded in more favorable postoperative 
characteristics of pain, nausea and/or vomiting, early oral feeding 
tolerance, mobilization, and also hospital discharge among the 
ERAS-treated patients. However, there was no difference between 
groups considering incidence rate of complication, and readmission 
[20]. Again in 2019, Meunier et al. presented a cohort study which 
was resulted in that ERAS-treated subjects compared to controls 
had significant decrease in length of hospital stay. Author showed 
three quarter of patients in ERAS-treated group discharged during 
48 h of operation. Interestingly there was no discharge happened 
among controls during this time after surgery. For both study groups 
incidence rate of complication and readmission was equal [21]. A 
review study in 2019 was performed by Gondal et al. The author was 
implied on that short-term consequence of using the ERAS method 

among patients underwent bariatric surgery was not also safe and 
easy but concurrently reduced postoperative length of hospital stay 
and discomfort. Author was finally offered that the conventional 
postoperative care should be replaced with the ERAS approach [22]. 
In 2018 Loots et al. presented a cohort study in which obese subjects 
underwent laparoscopic RYGB or VSG procedures. Conclusively 
author presented that the use of the ERAS method was in association 
with reducing the length of hospital stay and also favorable follow-
up of the patients after the surgery [23]. Aktimur et al. performed a 
cohort study in 2018 using the ERAS method after One Anastomosis 
Gastric Bypass (OAGB) surgery. They saw significant reduction in 
postoperative length of hospital stay although no obvious change was 
reported regarding incidence rate of complication or readmission 
after surgery [24]. Another review study in 2018 was performed by 
Major et al. that was resulted in decrease whether in length of hospital 
stay or postoperative morbidity when the ERAS guideline was 
considered [25]. A Chinese meta-analysis in 2018 which evaluated 
seven other ERAS-related studies implied on that using this recovery 
method could be safe and easy. Analysis showed that patient's length 
of hospital stay was shortened by using the ERAS although no further 
benefit was released considering incidence rate of postoperative 
complication, readmission, or reoperation [26]. In 2017, Deneuvy et 
al. also reviewed the ERAS effects after bariatric surgery among 1,667 
patients. Results generally supported from applying the ERAS in case 
of preparing patient more favorable recovery time postoperatively 
[27]. Blanchet et al. conducted a controlled trial in 2017 in which 
using ERAS after MBG was concomitant with early discharge with 
no further increase in incidence rate of complication, readmission, 
or reoperation [28].

In 2016, Hahl et al. evaluated effects of the ERAS method after 
laparoscopic RYGB surgery in a cohort study. Over 83% of their 
subjects were discharged during first day of operation in addition 
to that no more incidence rate of complication, readmission, or 
reoperation were observed compared to controls [29]. Lastly in 
2015 a cohort study by Matlok et al. manifested that using the ERAS 
could decrease postoperative analgesic need while no extra risk was 
generated to occur complication, readmission, or reoperation [30]. 
It should be considered as limiting point of this study since the data 
was extracted from some of medical literatures it was possible to miss 
some available related studies. Additionally, we had to omit any other 
study that was not written in English language, its full text was not 
available, or was not fully concentrated on the ERAS guideline.

Author Year Study 
design

Sample 
size

Surgical 
approach

HLOS1 

(days) POC2 (%) POP3 (%) PONV4 (%) Readmission (%) Reoperation (%)

Ruiz- Tovar 2019 RCT5 180 LRYG B6 1.7 2.2 2.2 2.2 0 1.1

Geubbels 2019 RCT 220 LRYG B LRYG 0.7 7.3 NS10 NS 6.4 NS

Meunier 2019 Cohort 464 B, LSG7 2.4 1.3 6 1.7 6.5 1.3

Gondal 2019 Review 435 LRYG B, LSG 1.2 4 NS NS 1.5 0

Loots 2018 Cohort 62 LRYG B, LSG 3.1 3.2 NS NS NS NS

Aktimur 2018 Cohort 216 OAGB8 1.2 3.3 NS NS 0.9 0

Major 2018 Systematic 
review 574 LRYG B, LSG 3.5 7.6 34.8 5.7 6.4 1.5

Deneuvy 2017 Review 1667 LRYG B, LSG 2.4 2.5 NS 94.9 1.2 0.7

Blanchet 2017 RCT 374 MGB9, LSG 1.2 2.9 NS NS 2.1 1.3

Hahl 2016 Cohort 388 LRYG B 1.3 9.8 NS 0.7 4.9 3.4

Matlok 2015 Cohort 170 LRYG B, LSG 2.9 10.5 25.8 5.9 1.7 NS

Table 1: Extracted data from previous studies concentrated on Enhanced Recovery after Surgery (ERAS).
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Conclusion
Regarding current available data about the ERAS guideline 

on patient's status after bariatric surgery it seems the method is 
absolutely helpful in shortening postoperative length of hospital stay 
and partially effective in preparing patient more comfortable recovery 
time by decreasing pain and nausea and/or vomiting. It should also be 
considered that the method although was not favorably beneficial in 
lowering incidence rate of postoperative complication, readmission, 
or reoperation it was not a risk factor for these latter too. Conclusively 
it is recommended to generally applying the ERAS guideline after 
bariatric surgery however more study is needed to make it developed.
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