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Abstract
Enhanced Recovery After Surgery (ERAS) protocols have transformed care in bariatric surgery, leading to faster recovery 
and shorter hospital stay. This study evaluates the impact of ERAS protocols on laparoscopic sleeve gastrectomy (SG) and 
one anastomosis gastric bypass (OAGB), focusing on key elements such as length of stay (LOS), postoperative complica-
tions, and readmission rates. A retrospective data analysis was conducted on patients who underwent SG or OAGB under 
an ERAS protocol from 2021 to 2024 evaluating a total of 181 patients in both groups. Data on LOS, complications, and 
readmissions were collected and compared between the two groups. The results indicate that the implementation of ERAS 
protocols significantly reduces LOS for both SG and OAGB patients, with average reductions of 1.2 days and 1.5 days, 
respectively. Additionally, the complication rates and readmission rates were found to be lower in patients undergoing these 
procedures with ERAS protocols compared to historical controls (Kehlet in Br J Anaesth 78:606–617, 1997; Stenberg et al. 
in World J Surg 46:729–751, 2022). This study highlights the effectiveness of ERAS in optimising recovery and reducing 
hospital costs in bariatric surgery. In the UK, only about 50% of bariatric units use a formal Enhanced Recovery After Sur-
gery (ERAS) pathway. Using these protocols is important for improving patient outcomes by reducing complications and 
shortening hospital stays (Stenberg et al. in World J Surg 46:729–751, 2022).
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Introduction

Bariatric surgery has become a widespread and essential 
procedure globally for the treatment of morbid obesity. 
Enhanced Recovery After Surgery (ERAS) protocols, con-
ceptualised in the late 1990s by H. Kehlet for colorectal 
surgery, have gained widespread acceptance across various 
surgical disciplines due to their association with improved 
patient outcomes and reduced hospital length of stay [1, 2]. 
ERAS protocols focus on optimising preoperative prepara-
tion, minimising intraoperative trauma, and promoting early 
postoperative rehabilitation. Extensive literature highlights 
several advantages of ERAS, such as reduced hospital length 
of stay, improved patient outcomes, decreased postopera-
tive complications, cost-effectiveness, and enhanced patient 
satisfaction. However, bariatric surgery poses unique chal-
lenges related to both the patients and the specific nature 
of the operations. While early discharge offers significant 
benefits to healthcare systems, any delay in diagnosing post-
operative complications can result in severe consequences. 
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This study aims to assess the safety profile of an aggressive 
ERAS protocol following sleeve gastrectomy (SG) and one 
anastomosis gastric bypass (OAGB). Additionally, it seeks 
to identify and analyse the differences in outcomes between 
these two bariatric procedures. In the UK, it is reported that 
only about 50% of bariatric units have a formal Enhanced 
Recovery After Surgery (ERAS) pathway in use. The imple-
mentation of these protocols is crucial for optimising patient 
outcomes, including reducing postoperative complications 
and shortening the length of hospital stays [2].

Methods

All patients (n = 181) in this study were referred for consid-
erations of bariatric surgery following a non-surgical weight 
loss management. A specialist assessment was performed 
for every patient by dietitian and surgeon, ad hoc psycho-
logical assessment was performed, and every patient under-
went a preoperative assessment with specialist nurse and/
or anaesthetist.

Each patient’s case was discussed at a formalised MDT 
and bariatric surgery was offered in accordance to NICE 
guidance.

The choice of the operation was decided in accordance 
with the patient's choice, dietitian’s, and surgeon’s advice.

Surgical technique

All the cases were performed laparoscopically with 3 opera-
tive ports and a Nathanson liver retractor. An anterior repair 
was performed if an hiatus hernias was found during the 
dissection. The majority of the operations was performed 
using a LigaSure™ Maryland Jaw Laparoscopic Sealer/
Divider but in few cases with the Thunderbeat™ or Cool-
Seal™ Trinity™.

Sleeve gastrectomy [3–5]

The sleeve gastrectomies were performed using the Endo-
GIA (Medtronic) stapler with 60mm cartridges (3 purple 
and 2 tan) starting 4–6 cm from pylorus. After firing the 
first cartridge and ensuring the angulus was cleared to avoid 
narrowing, a 38Fr orogastric tube was advanced into the 
antrum. The specimen was extracted through a port site.

One anastomosis gastric bypass [6–11])

A 15cm gastric pouch size was fashioned using a with the 
use of Endo GIA™ Universal Stapler 45(× 1) and 60mm 
cartridges (2 purple and 2 tan), with antecolic reconstruction 
and a biliary limb tailored in length based on BMI (150 cm 
for BMI > 50, and 100 cm for BMI < 50). The anastomosis 

was performed using Endo GIA 30mm (purple) and v-lock 
sutures in a two-layer closure of the enterotomy, facilitated 
over a 38Fr orogastric tube.

Before finishing each operation the blood pressure was 
raised to over 125 systolic for 5 min before any staple line 
bleeding was excluded. Bleeding from the staple line was 
managed with Endo Clip™, Surgicel® Powder Hemostat 
and Veriset™ Hemostatic Patch as necessary.

Bupivacaine 0.25% 60 mls was used at the end of each 
operation in the form of port infiltration, bilateral TAP 
blocks, and intra-peritoneal spray.

All patients were managed postoperatively in a Level II 
(HDU) facility according to a standardised ERAS protocol 
(attached) by experienced nurses for the first postoperative 
night.

Data from the operations were collected and recorded in 
both the national registry and the hospital's local database 
(Manor), providing comprehensive and reliable datasets 
for analysis. The two databases were cross checked for the 
analysis.

ERAS protocol

The "Nuffield Health Bariatric Surgery Integrated Care Path-
way”, developed originally by the authors LW, CF, and BS in 
2009 and regularly modified, is a comprehensive document 
outlining the standardised protocol for the management of 
patients undergoing bariatric surgery. Attachment 1.

Discharge criteria

For patient discharge, the following criteria must be 
satisfied:

- The NEWS score was the tracking system used and a 
score below 3 was used as threshold [13].
- Pain management: Effective pain control achieved with 
oral analgesics.
- Nutritional intake: Adequate oral fluid and protein 
intake.
- Mobility: Independence in mobility and personal care.
- Completion of discharge checklist: Includes medication 
instructions and follow-up care plans.

The pathway emphasises rigorous documentation prac-
tices. Variations from the prescribed care are recorded, addi-
tional care plans are implemented when necessary, and all 
entries are made in black ink to comply with legal standards. 
Practitioners are required to document their actions and pro-
vide their signatures to ensure accountability.

Baseline, perioperative, and outcome categorical 
variables were compared using chi-square test, and non-
parametric continuous variables were compared using a 
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two-sample t-test. To account for differences in baseline 
variables between SG and OAGB which could affect the 
primary outcome, a propensity matched analysis was 
performed using SPSS. Firstly, a propensity score was 
generated using logistic regression for baseline variables 
including age, sex, and BMI. Operative approach was the 
dependent variable. Two study groups were then selected 
using “nearest neighbour” matching. SPSS version 24 
(IBM) was used.

Results

Between January 2021 and December 2024, a total of 181 
operations (83 OAGB and 98 SG) were performed and 
included in this study.

The two groups’ demographics and baseline character-
istics are described in Table 1.

Comorbidities analysis

This analysis compares the prevalence of various associ-
ated diseases between patients undergoing sleeve gastrec-
tomy (SG) and one anastomosis gastric bypass (OAGB). 

Diseases analysed include hypertension, ischaemic heart 
disease (IHD), type 2 diabetes mellitus (T2DM), poly-
cystic ovary syndrome (PCOS), obstructive sleep apnoea 
(OSA), depression and anxiety, and hypothyroidism.

Chi-square test results showed statistical significance in T2DM (P value = 0.0201).
No other statistical significance differences were noted in the rest of the comorbidities.

Table 1   Groups characteristics

Parameter OAGB SG

Total number of patients 84 97
Average age (year) 41.7 42.33
Average range (year) 20–70 20–73
Average BMI (kg/m2) 47.76 40.45
BMI range (kg/m2) 33.0–65.0 33.2–64.0
Gender distribution (F:M) 71:13 80:17

Table 2   Causes of failed discharge on day 1

Causes for failed discharge on 
day 1

SG (17) OAGB (18)

Nausea 10 11
Pain 4 3
Social circumstances 3 4
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Length of stay (LOS)

A discharge home on the first postoperative day was 
achieved in 145/181 (80%) of the patients. In the OAGB 
group in 64/83 (77%) and in the SG group in 81/98 (82%). 

The difference in LOS between the two groups was not sta-
tistically significant (P value = 0.1029).

35 of 181 (19%) patients stayed in the hospital for more 
than 1 night, 17/98 (17%) patients in the SG group and 18/84 
(21%) in the OAGB group (Table 2).
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Complications, reoperations, and readmission.

In the OAGB group, two patients suffered a Cla-
vien–Dindo > 3 (2/84 2.3%) [14].

One patient experienced postoperative bleeding suspected 
due to a drop in Hg and tachycardia and confirmed on CT 
scan as a peri-gastric haematoma. This was treated with 
a laparoscopic washout and drainage and was discharged 
home on day 6 after the index operation.

A second patient was initially discharged home on 
day one postoperatively but readmitted on day 14 with 
intra-abdominal sepsis. A CT scan showed a peri-gastric 
collection. The patient was taken back to the operating 
theatre for a laparoscopic laparoscopy and found to have a 
pinhole defect in the gastrojejunostomy with peri-anasto-
motic walled-off collection. The wash out drainage led to 
a resolution of the sepsis and the patient was subsequently 
discharged home on day 7 after the reoperation.

In the SG group, one patient was taken back to theatre 
on the first postoperative day due to bleeding (1/98–1%). 
This was suspected due to a drop in Hb despite normal 
observations. Following the laparoscopic washout and 
drainage, the patient was discharged home on day 6 after 
the index operation.

Discussion

This study aims to evaluate the impact of the Enhanced 
Recovery After Surgery (ERAS) protocol on bariatric 
patients undergoing sleeve gastrectomy (SG) and one anas-
tomosis gastric bypass (OAGB) in terms of length of stay 
(LOS), complication rates, and readmission rates.

During the same period number,13 patients underwent a 
Roux en Y Gastric Bypass, we decided not to include these 
cases in study due to the small number of operations done, 
too few for a meaningful analysis despite no complications 
occurred in this group. A RYGB was preferred to the SG 
and the OAGB in case of severe GORD symptoms or the 
presence of Barrett’s oesophagus.

The demographic analysis of both datasets showed that 
the mean age of patients undergoing SG and OAGB was 
comparable, with no significant differences. However, a 
notable difference was observed in the Body Mass Index 
(BMI) of patients in the not matched dataset, where the 
BMI for OAGB patients was significantly higher than that 
for SG patients (47.8 vs 40.4, p < 0.01). This suggests that 
OAGB might be preferred for patients with higher BMI, 
due to its efficacy in managing severe obesity and associ-
ated comorbidities [15].

The implementation of the ERAS protocol demonstrated 
its effectiveness in achieving a length of stay of 1 night in 

hospital for both surgical procedures in 82% and 77% of 
the patients in the SG and OAGB groups, respectively. This 
outcome was in keeping with our expectations and consid-
ering that a number of patients stayed for longer than one 
night for non-clinical reasons we can confidently say that a 
1-night in-hospital stay is safely and consistently achieved 
in over 80% of all patients regardless of the operation or 
comorbidities [12].

The complication rates were low and within the expected 
range across both datasets, reflecting the safety and effective-
ness of bariatric surgery and the ERAS protocol.

The ERAS protocol facilitated the work of the nursing 
team, providing consistency in the delivered care and allow-
ing an early diagnosis of abnormal physiology. This hap-
pened in all cases but in one of the patients with complica-
tions where the NEWS score was 0 but the blood test showed 
a drop in Hgb.

This study confirms the paramount importance of early 
re-interventions in case of suspected complications as shown 
by the rapid recovery after a reoperation.

The readmission rate for both procedures was low and 
within published results. As demonstrated by the only patient 
who was readmitted and reoperated, an effective safety net to 
capture patients in difficulties is essential. Anastomotic leaks 
after OAGBs can be dramatic complications, luckily in our 
patient, the leak was contained, and no peritonitis was pre-
sent at the time of the reoperation. The outcome would have 
been different if a delay in the reoperation had occurred.

To further reduce the LOS alternative medical strategies 
for postoperative nausea and vomiting could be implemented 
as well as pain relieve medications.

Conclusion

In conclusion, our Enhanced Recovery After Surgery 
(ERAS) protocol has proven to be highly effective in improv-
ing outcomes for bariatric patients undergoing sleeve gas-
trectomy and one anastomosis gastric bypass. The protocol 
successfully allows a short length of stay and maintains low 
complication and readmission rates, confirming its value in 
bariatric surgical practice. Further large-scale, multicentre 
studies are needed to validate these findings and to explore 
the full potential of the ERAS protocol in various patient 
populations.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s13304-​025-​02152-x.

Data availability  Not applicable.

https://doi.org/10.1007/s13304-025-02152-x


2112	 Updates in Surgery (2025) 77:2107–2112

Declarations 

Conflict of interest  The authors declare that they have no financial 
or non-financial competing interests directly or indirectly related 
to the work submitted for publication. No funding was received for 
conducting this study.

Informed consent  For this type of study , no informed consent is 
required.

Ethical approval and  human and/or animals rights  Ethical approval for 
all operations and procedures detailed in this study was obtained from 
the governance body of Nuffield Health Hospitals.

All activities were performed in accordance with the institutional 
ethical standards and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Kehlet H (1997) Multimodal approach to control postoperative 
pathophysiology and rehabilitation. Br J Anaesth 78(5):606–
617. https://​doi.​org/​10.​1093/​bja/​78.5.​606

	 2.	 Stenberg E, dos Reis Falcão LF, O’Kane M et al (2022) Guide-
lines for perioperative care in bariatric surgery: enhanced recov-
ery after surgery (ERAS) Society recommendations. World J 
Surg 46:729–751. https://​doi.​org/​10.​1007/​s00268-​021-​06394-9

	 3.	 McGlone ER, Gupta AK, Reddy M, Khan OA (2018) Antral 
resection versus antral preservation during laparoscopic sleeve 
gastrectomy for severe obesity: systematic review and meta-
analysis. Surg Obes Relat Dis 14:857–864. https://​doi.​org/​10.​
1007/​s11695-​018-​3411-4

	 4.	 Bariatric Times (2012) How to perform a laparoscopic sleeve 
gastrectomy. “Bariatric Times.” (https://​baria​trict​imes.​com/​
how-​to-​perfo​rm-a-​lapar​oscop​ic-​sleeve-​gastr​ectomy/)

	 5.	 Abdominal Key. Sleeve gastrectomy: Technique, pearls, and pit-
falls. [Abdominal Key] (https://​abdom​inalk​ey.​com/​sleeve-​gastr​
ectomy-​techn​ique-​pearls-​and-​pitfa​lls/)

	 6.	 Rutledge R (2001) The mini-gastric bypass: experience with the 
first 1274 cases. Obes Surg 11(3):276–280

	 7.	 Georgiadou D et al (2014) Efficacy and safety of laparoscopic 
mini-gastric bypass: a systematic review. Surg Obes Relat Dis 
10(5):984–991

	 8.	 Robert M et  al (2019) YOMEGA: prospective multicentric 
randomised trial of efficiency and safety of OAGB vs RYGB 
(France). Lancet 393:1299–1309

	 9.	 Lee WJ et al (2008) Laparoscopic mini-gastric bypass: experi-
ence with tailored bypass limb according to body weight. Obes 
Surg 18(3):294–299

	10.	 Garcia-Caballero M, Carbajo M (2004) One anastomosis gastric 
bypass: a simple, safe, and efficient surgical procedure for treat-
ing morbid obesity. Nutr Hosp 19(6):372–375

	11.	 De Luca M et al (2018) Mini gastric bypass-one anastomosis 
gastric bypass (MGB-OAGB)-IFSO position statement. Obes 
Surg 28:1188–1206

	12	 Lee S, Courtney M (2024) The need for standardised periopera-
tive care for patients undergoing bariatric and metabolic surgery 
in the United Kingdom. Clin Obes 14(3):e12650. https://​doi.​org/​
10.​1111/​cob.​12650

	13.	 Royal College of Physicians. National Early Warning Score 
(NEWS) 2. [RCP] (https://​www.​rcp.​ac.​uk/​impro​ving-​care/​resou​
rces/​natio​nal-​early-​warni​ng-​score-​news-2/)

	14.	 Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D, 
Schulick RD, de Santibañes E, Pekolj J, Slankamenac K, Bassi 
C, Graf R, Vonlanthen R, Padbury R, Cameron JL, Makuuchi M 
(2009) The Clavien-Dindo classification of surgical complica-
tions: five-year experience. Ann Surg 250(2):187–196. https://​
doi.​org/​10.​1097/​SLA.​0b013​e3181​b13ca2

	15.	 Musella M, Susa A, Greco F et al (2014) The laparoscopic 
mini-gastric bypass: the Italian experience: outcomes from 
974 consecutive cases in a multicenter review. Surg Endosc 
28(1):156–163. https://​doi.​org/​10.​1007/​s00464-​013-​3176-7

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/bja/78.5.606
https://doi.org/10.1007/s00268-021-06394-9
https://doi.org/10.1007/s11695-018-3411-4
https://doi.org/10.1007/s11695-018-3411-4
https://bariatrictimes.com/how-to-perform-a-laparoscopic-sleeve-gastrectomy/
https://bariatrictimes.com/how-to-perform-a-laparoscopic-sleeve-gastrectomy/
https://abdominalkey.com/sleeve-gastrectomy-technique-pearls-and-pitfalls/
https://abdominalkey.com/sleeve-gastrectomy-technique-pearls-and-pitfalls/
https://doi.org/10.1111/cob.12650
https://doi.org/10.1111/cob.12650
https://www.rcp.ac.uk/improving-care/resources/national-early-warning-score-news-2/
https://www.rcp.ac.uk/improving-care/resources/national-early-warning-score-news-2/
https://doi.org/10.1097/SLA.0b013e3181b13ca2
https://doi.org/10.1097/SLA.0b013e3181b13ca2
https://doi.org/10.1007/s00464-013-3176-7

	The impact of ERAS protocol on laparoscopic sleeve gastrectomy and one anastomosis gastric bypass (OAGB): analysis of length of stay (LOS), complications, and readmission
	Abstract
	Introduction
	Methods
	Surgical technique
	Sleeve gastrectomy [3–5]
	One anastomosis gastric bypass [6–11])
	ERAS protocol
	Discharge criteria

	Results
	Comorbidities analysis
	Length of stay (LOS)
	Complications, reoperations, and readmission.

	Discussion
	Conclusion
	References




