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ABSTRACT 

Background: Strategic multidisciplinary protocols for enhanced recovery after surgery (ERAS) have 

demonstrated reductions in length of hospital stay (LOS), morbidity, and costs in conjunction with bariatric 

procedures, Although enhanced recovery after surgery has made great progress in the field of surgery, the 

guidelines point to the lack of high-quality evidence in upper gastrointestinal surgery. 

Objectives: To evaluate the outcomes of ERAS program in sleeve gastrectomy. 

Patients and methods: This was a randomized clinical trial that was carried out at Al-Hussein Hospital, Al-

Azhar University. The study was conducted on 50 patients. All patients underwent sleeve gastrectomy during 

the study period. The patients in the group A received conventional perioperative care plan, and ERAS 

perioperative care plan was given to the patients in the group B. 

Results: There was a significant difference between the two studied groups regarding complications which 

were more frequent in group A. There was a significant difference between the two studied groups regarding 

early oral intake, drain from components compliance, and  overall compliance. 

Conclusion: The enhanced recovery after surgery protocol in the setting of bariatric surgery shortened 

hospital stay and was cost-effective. There was no increase in perioperative morbidity. Enhanced recovery 

after surgery was safe, effective in laparoscopic bariatric surgery, and can be further clinically popularized. 

Keywords: Bariatric surgery, Laparoscopic, Enhanced recovery, ERAS, compliance, conventional, 

complications, morbidity. 

 

INTRODUCTION 

     Enhanced recovery after surgery 

(ERAS) programs have been very 

important to surgeons who are keen to 

decrease postoperative morbidity, 

reducing variability in postoperative care 

and minimizing hospital costs. The delay 

in full recovery after major surgery has 

been improved significantly by 

introducing a series of modifications 

throughout the whole perioperative period 

and summarizing these modifications in a 

program called the enhanced recovery 

after surgery (ERAS) program 

(Gustafsson et al., 2013). 

     Significant improvements in outcomes 

subsequent to abdominal major operations 

can be accomplished by implementing a 

consistent protocol on evidence-based 

medicine in all perioperative steps 

(Teeuwen et al., 2011). 
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     This method has merged into enhanced 

recovery after surgery (ERAS) pathway, 

which has progressed into a wider model 

named the perioperative surgical home. 

Enhanced recovery after surgery (ERAS) 

pathways involves a series of 

perioperative evidence-based 

interventions that were developed initially 

for elective colorectal surgery. ERAS 

pathways aim to maintain physiological 

function, enhance mobilization, reduce 

pain and facilitate early oral nutrition 

postoperatively by reducing perioperative 

surgical stress. The adoption of ERAS 

pathways has resulted in improved 

outcome in terms of reduced morbidity, 

faster recovery and reduced length of 

hospital stay in dedicated centres (Thorell 

et al., 2016). 

     There is an association between ERAS 

and improved postoperative short-term 

outcomes, comprising decline in length of 

hospital stay, decrease in morbidity, 

quicker resume of bowel function, faster 

ambulation, and lower pain scores 

(Eskicioglu et al., 2010). 

     Laparoscopic sleeve gastrectomy is the 

most commonly performed bariatric 

surgery in the world. Enhanced recovery 

after surgery (ERAS) protocols has been 

shown to reduce complications and 

decrease length of stay for various types 

of surgeries. A cost-effective ERAS 

protocol for laparoscopic sleeve 

gastrectomy results in shorter length of 

stay, without increase in perioperative 

morbidity or readmission rates (Lam et al., 

2019). 

     ERAS is widely used in general 

surgery, cardiac surgery, obstetrics, 

gynecology, and other multidisciplinary 

fields. Being overweight has become a 

global epidemic, surgical treatment is an 

important tool for long-term and stable 

weight loss in severely obese patients 

(Kalogera and Dowdy, 2019). 

     Laparoscopic bariatric surgery has 

extensively acquired development due to 

its minimal invasion, low incidence of 

postoperative complications, and 

significant curative effects. It is 

commonly used in treatment of obesity 

and metabolic disease (Barreca et al., 

2016). 

     ERAS refers to the complete process of 

smooth and rapid recovery of patients 

during perioperative period. It cannot 

simply be interpreted as fast surgery. In 

ERAS, detailed perioperative period 

diagnosis and treatment strategies are 

required to reduce the body stress 

reaction, especially the negative effects 

(Sammour et al., 2010). 

     The aim of the present study was to 

evaluate the outcomes of ERAS program 

in sleeve gastrectomy. 

PATIENTS AND METHODS 

     This was a randomized clinical trial 

that carried out at Al-Hussein Hospital, 

Al-Azhar University. The study was 

conducted on 50 patients; all patients were 

undergoing to do sleeve gastrectomy 

during the study period, the patients in the 

group A received conventional 

perioperative care plan, and ERAS 

perioperative care plan was applied to the 

patients in the group B. 

Inclusion criteria: Both males and 

female, age: between 18 to 60 years, and 

BMI above 40. 

Exclusion criteria: Risky chronic 

disease, hepatic, cardiac and renal 
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patients. Patients were randomized into 

two groups: 

     The patients in group A received 

conventional perioperative care plan, and 

ERAS perioperative care plan was given 

to the patients in the group B. The patients 

have verbal and written information 

regarding ERAS protocol and a signed 

consent was obtained further. 

     The patient had first following up visit 

7 to 10 days after surgery. Bariatric 

enhanced recovery after surgery protocol 

compared with standard care 

     All staff and nurses were educated 

about the ERAS care strategy. The 

preoperative preparation procedure did not 

comprise mechanical bowel preparation. 

Patients received 200 ml of carbohydrate-

rich drinks four times a day before the 

surgery, and two doses on the morning of 

the operation. Patients were kept fasting 

before the operation: 2 h for liquids and 6 

h for solids. Prophylactic IV antibiotic 

(metronidazole 500mg) and (ceftriaxone 1 

g)was given 1 h before surgery and 

sustained for 24 h subsequently (two extra 

doses). Prophylactic therapy was given 

against thromboembolism: subcutaneous 

enoxaparin 40mg given 12 h before 

insertion of epidural catheter and 

sustained as 40mg once daily until 

discharge. Starting at midnight before the 

surgery, patients did not take any 

medications recognized to cause long-

term sedation. Short-acting drugs only 

were allowed to aid in insertion of 

epidural catheter. 

Statistical Analysis: 

     Data entry, processing and statistical 

analysis was carried out using using SPSS 

version 20 (Statistical Package for the 

Social Sciences). 

     P ≤ 0.05 was considered significant. 

Descriptive statistics: 

     Mean, Standard deviation (± SD). 

Frequency and percentage of non-

numerical data. T-test was used to 

compare quantitative data, and Chi2 was 

usedto compare qualitative data . Hospital 

stay and pain score was calculated using 

Mann-_Whitney U test. 
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RESULTS 

 

     No significant difference between the groups as regards age, sex, weight, height and 

BMI (Table 1). 

 

Table (1): Demographic data of the two studied groups 

Groups  

Parameters  

Group A 

(n=25) 

Group B 

(n=25) 
P 

Age(years) 

Mean ± SD 
37.15 ± 4.29 38.4 ± 3.76 >0.05 

Sex 
Male 5 (20%) 3 (12%) 

>0.05 
Female 20 (80%) 22 (88%) 

Weight (kg) 

Mean ± SD 
152.84 ± 21.59 162.4 ± 19.86 >0.05 

Height (cm) 

Mean ± SD 
167.56 ± 6.89 168.44 ± 7.37 >0.05 

BMI (kg/m2) 

Mean ± SD 
54.68 ± 8.77 57.28 ± 9.83 >0.05 

 

     There was no significant difference 

between the two studied groups regarding 

hypertension, diabetes, smoking and 

hypercholesterolemia. There was a 

significant difference between the two 

studied groups as regard hospital stay. No 

significant difference between the two 

groups as regards pain score. There was a 

significant difference between the two 

studied groups regards early oral intake 

and drain from components compliance, 

nausea vomiting and early pass 

flutes/stool, and regarding overall 

compliance. There was a significant 

difference between the two studied groups 

regarding complications which were more 

frequent in group A. There was a 

significant difference between the two 

groups regarding early discharge. No 

significant difference between the two 

groups regarding readmission causes and 

1st week follow (Table 2). 
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Table (2): Co-morbidities, hospital stay distribution, compliance with components of 

the enhanced recovery after surgery, complications, discharge and 

readmission, readmission causes and follow up between the two studied 

groups 

Groups  

Parameters  

Group A 

(n=25) 

Group B 

(n=25) 
P 

Co-

morbidities 

Hypertension 6 (24%) 3 (12%) >0.05 

DM 4 (16%) 3 (12%) >0.05 

Hypercholesterolemia 18 (72%) 15 (60%) >0.05 

Smoking 9 (36%) 7 (28%) >0.05 

Hospital stay 

(days) 
Mean ± SD 2.72 ± 0.798 2.32 ± 0.684 >0.05 

Pain score Mean ± SD 3.46 ± 0.86 3.13 ± 0.94 >0.05 

Compliance 

with 

components of 

the enhanced 

recovery after 

surgery 

Early mobilization 3 (12%) 6 (24%) >0.05 

Nausea 11 (44%) 7 (28%) >0.05 

Vomiting 13 (52%) 8(32%) >0.05 

Early pass flutes/stool 7 (28%) 12 (48%) >0.05 

Early Oral intake 3 (12%) 9 (36%) 0.047 

Drain 5 (20%) 0 0.018 

Catheter output 2 (8%) 0 0.149 

Overall compliance 8 (32%) 17 (72%) 0.011 

Complications 

No 17 (68%) 24 (96%) 

0.030 Wound related 4 (16%) 1 (4%) 

Systemic related 4 (16%) 0 

Discharge and 

readmission 

Early Discharge 13 (52%) 20 (80%) 0.037 

Readmission 8 (32%) 3 (12%) 0.088 

Readmission 

causes 

Epigastric pain 3 (12%) 2 (8%) 

0.662 
Vomiting 2 (8%) 0 

Postoperative ileus 2 (8%) 1 (4%) 

Postoperative leak 1 (4%) 0 

Follow up 
1st week 

Very good  5 (20%) 20 (80%) 

0.001 Good 19 (76%) 5 (20%) 

Poor 1 (4%) 0 

2nd week 148.52 ± 19.46 152.76 ± 17.47 0.422 

 

     There was a significant reduction in 

both groups. Moreover, group B was more 

significant compared to group A (Table 

3). 

 

Table (3): Change in weight between the two studied groups 

Paired Differences 

Groups  
Mean ± SD 

95% Confidence Interval  

of the Difference 
P value 

Group A 8.64 ± 5.61 6.327 - 10.953 0.001 

Group B 4.32 ± 0.900 3.948 - 4.692 0.001 

 

DISCUSSION 

     Analysis of our results revealed non-

statistical significant difference between 

the two studied groups regarding age, sex, 

weight, height and BMI. Awad et al. 

(2013) and Blanchet et al. (2017).  Li and 

Fang  (2018) revealed the same results. 



 

 

AHMED M. A. SHRERY et al., 

 

2614 

     As regards co-morbidities, the present 

study reported that there was no statistical 

significant difference between the two 

studied groups regarding hypertension, 

diabetes, smoking and 

hypercholesterolemia. Awad et al. (2013), 

reported that hypertension, diabetes 

mellitus, sleep apnea and limited mobility 

were present in 40%, 34%, 24% and 9% 

of patients, respectively. Blanchet et al. 

(2017) found that more than 50% 

presented with multiple comorbidities, 

including 70.1% with articular disease, 

17.4% hypertension, 15.2% 

hyperlipidemia, 11.5% obstructive sleep 

apnea (OSA), and 6.7% with type 2 

diabetes mellitus (T2DM). 

     Bariatric surgery is the most successful 

treatment for obesity; yet, the perception 

that it is accompanied by a challenging 

postoperative course and complicated 

rehabilitation is a barrier to its greater 

acceptance by patients and referring 

physicians (Wharton et al., 2016). 

     Li and Fang (2018) demonstrated that 

the hospital stay length in ERAS group 

was significantly shorter than in the 

control group and hospitalization cost in 

ERAS group was significantly less than 

that in the control group. 

     Furthermore, the clinical trial of 

Lemanu et al. (2013) reported that patients 

having LSG within an ERAS protocol had 

a significant reduction in postoperative 

length of hospital stay compared with 

those not treated within this protocol. The 

reduction in hospital stay did not come at 

the expense of increased postoperative 

morbidity. The length of stay was still 

significantly shorter than that in a 

historical group, which was used to 

account for potential crossover between 

the study groups. This study was unable to 

quantify the effect of the individual 

components of the ERAS protocol on this 

reduction in hospital stay. 

     As regard postoperative pain score, the 

present study revealed no significant 

difference between the two groups. In 

agreement with our findings, the study of 

Li and Fang (2018) reported that there 

was significant difference between the 

two groups. 

     As regards compliance with 

components of the enhanced recovery 

after surgery between the two studied 

groups, There was a significant difference 

between the two studied groups regarding 

early oral intake and drain from 

components compliance and regarding 

overall compliance. 

     Even though a meta-analysis of 

observational studies of postoperative 

complication outcome was done by Siotos 

et al. (2018), it did not give a detailed list 

that classified the complications. A meta-

analysis of Wang et al. (2018) indicated 

that the ERAS protocol increased the rate 

of readmissions in elderly patients with 

gastric cancer, but this result requires 

more studies to confirm its findings, it is 

only for the analysis of Gastrectomy. 

     In the present study, there was a 

significant difference between the two 

studied groups regarding complications 

which were more frequent in group A. In 

a systemic analysis of Huang et al. 

(2020), reported that among RCTs 

performed in the area of gastric surgery, 

analysis indicated that the incidence of 

SSI after surgery was not increased by 

ERAS protocols. Among RCTs performed 

in the area of esophagectomiesy surgery, 

the incidence of SSI was not increased. 
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However, there were no statistical 

differences in all subgroup analyses of SSI 

based on the surgical procedure and scope 

of gastrectomy. The results suggested that 

ERAS protocols did not increase the 

incidence of postoperative anastomotic 

leakage compared to conventional care 

(RR = 0.80, 95%CI: 0.44 to 1.45). 

     The current study revealed that there 

was a significant difference between the 

two groups regarding early discharge, 

while there was non- statistical significant 

difference between groups as regard 

readmission. Huang et al. (2020) reported 

postoperative readmission rates. No 

increase in postoperative readmission 

rates compared to conventional care), 

meanwhile; among RCTs performed in 

the area of gastric surgery, analysis 

indicated readmission was significantly 

increased by ERAS protocols. Among 

RCTs performed in the area of 

esophagectomies, readmission rates did 

not increase by ERAS protocol. 

     Furthermore, the current study 

demonstrated that there was no significant 

difference between the two studied groups 

as regard 1st week follow. 

     Li and Fang (2018) demonstrated that 

satisfaction rate in ERAS group was 

significantly higher than that in the control 

group. 

     Blanchet et al. (2017) reported in their 

study that after 1 month, there was 92.5% 

follow-up, failed to attend the first 

postoperative consultation. Overall patient 

satisfaction was high (99.0%) and 

reported that they were satisfied with this 

clinical pathway, and they would 

recommend it to others. 

     As regards weight reduction, the 

present study revealed that there was a 

significant weight reduction in both 

groups, Moreover, group B was  more 

significant compared to group A. 

     One of the main limitations of this 

study was the lack of blinding and 

subsequent risk of performance bias. This 

limitation has been encountered in all 

previous randomized trials investigating 

ERAS (Spanjersberg et al., 2011). 

Blinding seems unavoidable with ERAS 

because patients and staff must be made 

aware of what is expected of them in order 

to meet their outcome goals. Although 

useful in generating hypotheses, purely 

observational studies evaluating ERAS are 

limited in their ability to make sound 

conclusions owing to the inability to 

account accurately for known 

confounders. Future studies investigating 

the efficacy of ERAS interventions may 

choose to use this method to avoid the 

inevitable bias associated with non-

blinding in randomized trials evaluating 

ERAS protocols. 

CONCLUSION 

     ERAS programs were associated with a 

significant reduction in postoperative LI, 

meanwhile ERAS protocols accelerated 

patients’ postoperative recovery times, 

performance ERAS may decrease the risk 

of postoperative ileus or readmission rate. 

ERAS is evolving and not yet 

standardized for bariatric surgery. ERAS 

programs that result in outcomes 

comparable to or better than traditional 

care reduce LOS, morbidity, and costs. 
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تقييم المحصلة لبرنامج التعافي المحسن بعد الجراحة في تكميم 

 المعدة
 وليد رأفت عبد العاطي ،زيزاحمد شوقي عبد الع ،أحمد محمد عبد الغني

 جامعة الأزهر، كلية الطب ،قسم الجراحة العامة

E-mail: ahmed_shrery852@gmail.com  

ا  خلفيةةةةةةةة البحةةةةةةة   لعبتتتتتتتي الرمايتتتتتتتة المحيعتتتتتتتة بالجراحتتتتتتتة متعتتتتتتتد ة ال  تتتتتتتا       

ت الجراحتتتتتتة التتتتتتتي تستتتتتتت د  لتتتتتت  حي ي تتتتتتا فتتتتتتي التعتتتتتتافي المحستتتتتتن بعتتتتتتد بر ت  تتتتتت ا

التعتتتتتتتافي المحستتتتتتتن بعتتتتتتتد   وتتتتتتتا ات مجتمتتتتتتت  الجراحتتتتتتتة   معتتتتتتتدات الم تتتتتتتام ات 

أقتتتتتست  ا تتتتتتعا ة أ تتتتترا فتتتتتي  وي تتتتتة الجستتتتتا  الس تتتتتميت  ن تتتتتا  مجتتتتتاني أ تتتتترات 

ت   قامتتتتتتات أقصتتتتتتر فتتتتتتي المست تتتتتت   بعتتتتتتد  انخ تتتتتتاط مت  تتتتتت  تكتتتتتتالي  اا ت تتتتتت ا 

 .الجراحة في المرض  في مجم مة التعافي المحسن بعد الجراحة

الستتتتتتدل متتتتتتن البحتتتتتتام تقيتتتتتتيم نتتتتتتتا ج برنتتتتتتامج بتتتتتترامج اا ت تتتتتت ا  المحستتتتتت ة فتتتتتتي 

 .البداية في جراحة تكميم المعدة

هتتتتترب تجربتتتتتة  تتتتتريرية م تتتتت ا ية  تتتتتتم  جرا هتتتتتا فتتتتتي  المرضةةةةةي وطةةةةةر  البحةةةةة  

مري تتتتتتتتا ت   تتتتتتتتا  جميتتتتتتتت   05معتتتتتتتتة اى هتتتتتتتترت ملتتتتتتتت  مست تتتتتتتت   الحستتتتتتتتينت جا

المرضتتتتتتتت  يخ تتتتتتتتع   ا تفصتتتتتتتتاة المعتتتتتتتتدة  تتتتتتتت ة فتتتتتتتتترة الد ا تتتتتتتتةت  تلقتتتتتتتت  

المرضتتتتتت  فتتتتتتي المجم متتتتتتة دأة  عتتتتتتة  مايتتتتتتة تقليديتتتتتتة حتتتتتت ة الجراحتتتتتتة   بتتتتتترامج 

اا ت تتتتتت ا  المحستتتتتت ة فتتتتتتتي البدايتتتتتتة حتتتتتتت ة الجراحتتتتتتة  أمعيتتتتتتتي  عتتتتتتة الرمايتتتتتتتة 

 ة للمرض  في المجم مة دب

د فتتتتتتترب  بيتتتتتتتر بتتتتتتتين المجمتتتتتتت متين المد   تتتتتتتتين فيمتتتتتتتا ا ي جتتتتتتت نتةةةةةةةاث: البحةةةةةةة  

يتعلتتتتتتف با ت تتتتتتاا ضتتتتتتل  التتتتتتدك  الستتتتتتكر.  التتتتتتتد ين  فتتتتتتر    ليستتتتتتتر ة التتتتتتدك  

لكتتتتتتن ه تتتتتتاي فتتتتتترب  بيتتتتتتر فيمتتتتتتا يتعلتتتتتتف بالبقتتتتتتا  فتتتتتتي المست تتتتتت    فيمتتتتتتا يتعلتتتتتتف 

بالت تتتتتتا ة ال متتتتتت . المبكتتتتتتر  اا تتتتتتت فال متتتتتتن امت تتتتتتاة المك نتتتتتتات  فيمتتتتتتا يتعلتتتتتتف 
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رب  بيتتتتتر بتتتتتين المجمتتتتت متين فيمتتتتتا يتعلتتتتتف ب  تتتتتباب باامت تتتتتاة العتتتتتاك   لتتتتتم ي جتتتتتد فتتتتت

 متتتتتتا ة القبتتتتتت ة  بمتابعتتتتتتة اى تتتتتتب ا اى ة  ه تتتتتتاي انخ تتتتتتاط  بيتتتتتتر فتتتتتتي التتتتتت    

 .في    المجم متين

أ ى بر ت  تتتتتتتت ة التعتتتتتتتتافي المعتتتتتتتتف  بعتتتتتتتتد الجراحتتتتتتتتة فتتتتتتتتي تحديتتتتتتتتد  الاسةةةةةةةةتنتا  

جراحتتتتتة متتتتت إ البدانتتتتتة  لتتتتت  تقصتتتتتير متتتتتدة ا قامتتتتتة فتتتتتي المست تتتتت     تتتتتا  فعتتتتتاا  

لتكل تتتتتتة  لتتتتتتم تكتتتتتتن ه تتتتتتاي  يتتتتتتا ة فتتتتتتي معتتتتتتدات اامتتتتتتت ة المحيعتتتتتتة متتتتتتن حيتتتتتتا ا

بالجراحتتتتتةت فال تتتتت ا  المعتتتتتف  بعتتتتتتد الجراحتتتتتة  متتتتتن  فعتتتتتتاة فتتتتتي جراحتتتتتة الستتتتتتم ة 

 .بالم ظا   يمكن  يا ة  نت ا ب  ريري ا

جراحتتتتتتتتتات الستتتتتتتتم ةف الم تتتتتتتتاويرف التعتتتتتتتتتافي المحستتتتتتتتن بعتتتتتتتتتد  الكلمةةةةةةةةا: الدالةةةةةةةةة 

 ت الجراحةف اامت اة العاكف المخا رف الم ام ا


