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Evidence check 13 July 2020 

Resuming elective surgery - Post-surgery innovations: enhanced 

recovery after surgery, early mobilisation and discharge 

Evidence check question 

1. What is the evidence for post-surgery innovations in hospital such as enhanced recovery, early 

mobilisation and early discharge in improving outcomes for patients who have undergone 

surgery? 

In brief 

Enhanced recovery after surgery (ERAS) 

ERAS refers to evidence-based protocols that standardise care to improve outcomes and expedite 

recovery following elective procedures.(1) 

 Overall, ERAS has been shown to reduce length of stay without compromising morbidity across 

numerous surgery types. 

 There were many published systematic reviews showing ERAS: 

o reduced length of stay in pancreatic and breast surgery without compromising morbidity 

or mortality 

o reduced length of stay with no differences in 30-day readmission or complications in 

knee and hip surgery 

o provided faster recovery of bowel function, some studies reported reduced length of stay 

and postoperative complications for bladder surgery 

o decreased complications and length of stay for liver surgery 

o decreased length of stay and reduced or unchanged complication rates in 

gastroesophageal and colorectal surgery. Nonsteroidal anti-inflammatory drugs after 

colorectal surgery was associated with a higher risk of anastomotic leakage in some 

reviews. 

 There was limited evidence on spine, orthopaedic, abdominal, bariatric, pelvic, lung,  vascular, 

geriatric and emergency surgery and standard elective procedures. Outcomes were generally  

consistent in ERAS reducing length of stay, with decreased or no change in complications in 

these groups. 

 Evidence was less clear for gynaecologic surgery, with some authors concluding advantages of 

ERAS do not extend to gynaecologic surgery, and lung cancer surgery, reduced length of stay 

Rapid evidence checks are based on a simplified review method and may not be entirely exhaustive,  

but aim to provide a balanced assessment of what is already known about a specific problem or issue. 

This brief has not been peer-reviewed and should not be a substitute for individual clinical judgement,  

nor is it an endorsed position of NSW Health. 



COVID-19 Critical Intelligence Unit 13 July 2020

  

 2 

was shown in lower quality studies but not the one randomised controlled trial in the review. (2, 

3) 

 A systematic review found that the key facilitating factors to implementing ERAS were: adapting 

the program to fit local contexts, achieving and demonstrating early wins, gaining buy-in from 

both frontline clinicians and hospital leadership, having a strong enhanced recovery program 

team that met regularly, and leveraging supporters and full-time enhanced recovery pathway 

staff. The major barriers identified were: meeting with resistance to change from frontline 

clinicians, not having enough resources for implementation, and external factors, such as 

patient complexity or rural hospital location.(4)  

 A review of patient experience saw that patients in enhanced recovery after surgery programs 

desired more consistency between pre- and postoperative information.(5) ERAS does not 

compromise patient satisfaction or quality of life after elective hip or knee surgery.(6) 

 A review on staff experiences of ERAS reported that staff feel positive about the implementation 

of ERAS, but find the process complex and challenging.(7) 

Early mobilisation, nutrition and discharge 

 Early mobilisation seems to be important to prevent postoperative complications, improve 

functional capacity and reduce length of hospital stay in patients after cardiac surgery . 

 Early versus delayed postoperative bathing or showering to prevent wound complications has 

limited evidence, in one study there was no statistically significant difference in the proportion of 

patients who developed surgical site infection. 

 Early weight-bearing tends to accelerate return to work and daily activities compared to late 

weight-bearing after open reduction and internal fixation of ankle fractures. 

 Early oral feeding following gastrectomy for gastric cancer found this was associated with a 

decreased length of hospital stay. 

 Early discharge following endovascular aneurysm saw no difference in 30-day readmission, 

transcatheter aortic valve replacement showed no significant difference in 30-day mortality or 

discharge to 30-day new permanent pacemaker implantation and early discharge of 

percutaneous coronary intervention supports the safe use of early discharge in the treatment of 

a heterogeneous population of patients with coronary artery disease, however there was an 

increased risk of rehospitalisation. 

Limitations 

This study is limited to systematic reviews, and so some surgeries not yet evaluated in a review would 

not be included.  

Background 

ERAS, also known as fast-track surgery or enhanced recovery pathways, refers to evidence-based 

protocols that standardise care to improve outcomes and expedite recovery following elective 

procedures.(1) As elective surgery resumes in NSW, postoperative innovations both in and out of 

hospitals should be considered. 

Methods (Appendix 1) 

PubMed and google were searched on the 27 June 2020. Due to a large volume of literature, studies 

were limited to systematic reviews or meta-analysis. Enhanced recovery after surgery reviews were 

only included when evaluating clinical outcomes comparing ERAS with usual care. 
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Innovations included in this review were ERAS, early mobilisation and early discharge. Standard 

postoperative interventions such as nutritional supplements or exercise were not included unless they 

specifically referred to early mobilisation/exercise.
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Results 

Table 1 Post-surgery innovations in hospital 

Innovation Summary 

Peer reviewed sources 

Enhanced recovery after 
surgery (ERAS) 

A review on staff experiences of ERAS reported that staff feel positive about the implementation of ERAS, but find 
the process is complex and challenging.(7) 

A systematic review on barriers and facilitators to implementing enhanced recovery pathways found that the key 
facilitating factors were: adapting the program to fit local contexts, achieving and demonstrating early “wins,” 
gaining buy-in from both frontline clinicians and hospital leadership, having a strong ERP team that met regularly, 
and leveraging supporters and full-time enhanced recovery pathway staff. The major barriers identified were: 
meeting with resistance to change from frontline clinicians, not having enough resources for implementation, and 
external factors, such as patient complexity or rural hospital location.(4)  

A review of patient experience saw that patients in enhanced recovery after surgery programmes desired more 
consistency between pre- and postoperative information. Important opportunities exist to improve symptom 
management and help patients feel more secure about recovery postoperatively.(5) Another describes a paucity 
of data in this area, however ERAS does not compromise patient satisfaction or QoL after elective hip or knee 
surgery.(6) 

ERAS protocols appear to be both clinically efficacious and cost effective across a variety of surgical specialties in 
the short term.(8) 

In a review of outcomes used to evaluate enhanced recovery, patient-reported outcomes, particularly post 
discharge functional status, were not commonly reported. All studies documented in-hospital outcomes, but only 
17 reported post discharge outcomes other than complications or readmission.(9) 

Abdominal surgery 

 In laparoscopic abdominal surgery, the ERAS group was associated with shorter hospital stay and earlier 
time to first flatus. Meanwhile, lower overall postoperative complication rate and less hospital cost were 
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Innovation Summary 

Peer reviewed sources 

observed in ERAS group. Similar readmission rate and perioperative mortality were found between the two 
groups.(10) 

 In non-colorectal abdominal surgery, ERAS protocols decreased length of stay and cost by not increasing 
complications or readmission rates.(11) 

Bariatric surgery 

 This meta-analysis saw a significant reduction in the length of stay, and no significant variations in overall 
morbidity, specific complications and Clavien-Dindo classification among the study groups. An ERAS 
protocol in bariatric surgery leads to the reduction of length of hospital stay, while maintaining no or low 
influence on morbidity.(12) 

Bladder surgery 

 In patients undergoing radical cystectomy, pooled data showed that compared to standard care, ERAS 
protocols were associated with significantly faster recovery of bowel function, faster return to regular diet 
and shorter hospital stay with no increase in 30-day and 90-day major complication, mortality or 
readmission rates. There was however a non-negligible inter-study variability between ERAS 
protocols.(13) 

 A meta-analysis demonstrated that ERAS was associated with a shorter time to first flatus passage, return 
of bowel function, lower rate of postoperative complications and the length of hospital stay than standard 
care in patients undergoing radical cystectomy.(14) 

 Pooled data showed a lower overall complication rate, a shorter length of, and a faster return of bowel 
function in the ERAS group. No difference was noted for the overall readmission rates, although a stratified 
analysis showed a lower 30-d readmission rate in the ERAS group compared to standard care.(15) 

 The European Association of Urology robotic urology section scientific working group recommended key 
principles or ERAS, based on a systematic review which includes preoperative patient education, 
optimisation of nutrition, robot-assisted radical cystectomy approach, standardised anaesthetic, analgesic, 
and antiemetic regimens, and early mobilisation.(16) 

 In patients undergoing radical cystectomy and urinary diversion, the use of alvimopan administered as part 
of an enhanced recovery pathway for a limited duration (up to 15 doses for up to seven days) probably 
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Innovation Summary 

Peer reviewed sources 

reduces the time to tolerance of solid food, time to hospital discharge and rates of major adverse events. 
Readmission rates, rates of cardiovascular events and narcotic pain requirements are probably similar and 
the need for reinsertion of nasogastric tubes is reduced.(17) 

Breast surgery 

 For patients with breast cancer, compared with a conventional program, ERAS was associated with 
significantly decreased length of stay, morphine administration, and pain scores. The other variables did 
not differ significantly.(18) 

 Following autologous and alloplastic breast reconstruction, most frequently reported significant outcomes 
in the included studies were reduced length of stay and opioid use with ERAS implementation. No 
significant change in major complication or readmission rate was demonstrated.(19) 

 Length of stay was significantly shorter for patients on an ERAS pathway. Enhanced recovery was not 
associated with changes in 30-day postoperative morbidity.(20) 

 ERAS pathways significantly reduce opioid use and length of hospital stay following autologous breast 
reconstruction without increasing complication rates.(21) 

 Key recommendations from the ERAS Society, based on a systematic review, support use of opioid-
sparing perioperative medications, minimal preoperative fasting and early feeding, use of anesthetic 
techniques that decrease postoperative nausea and vomiting and pain, use of measures to prevent 
intraoperative hypothermia, and support of early mobilization after surgery.(22) 

Colorectal surgery 

 An enhanced recovery program was feasible in the elderly although postoperative morbidity was higher 
compared to younger patients. Compared to traditional management, an enhanced recovery program was 
effective in decreasing the overall rate of complications and duration of hospital stay.(23) 

 Protocol compliance is the most frequently reported predictive factor for outcomes of ERAS programs 
following laparoscopic colorectal resection.(24) 

 For laparoscopically operated patients with or without ERAS, no differences in morbidity were found and 
postoperative hospital stay favoured ERAS.(25) 
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Innovation Summary 

Peer reviewed sources 

 ERAS can be safely applied to elderly patients to reduce complications and shorten length of hospital 
stay.(26) 

 A Cochrane review concluded the quantity and especially quality of data are low in colorectal cancer for 
ERAS. Analysis shows a reduction in overall complications, but major complications were not reduced. 
Length of stay was reduced significantly.(27) 

 Nonsteroidal anti-inflammatory drugs after colorectal surgery may be associated with a higher risk of 
anastomotic leakage, therefore it is important to balance between the benefits of faster post-operative 
recovery and potential adverse effects.(28) A further two reviews saw use of a nonsteroidal anti-
inflammatory drug postoperatively was associated with an overall increased risk of anastomotic 
leakage.(29, 30) One review concluded that the risk-benefit balance is acceptable.(31) In another review, 
patients receiving the active drug had faster return of flatus, stool, and oral tolerance. The drugs were not 
associated adverse events, but one was temporarily suspended for safety.(32) 

 Recovery of gastrointestinal motility after colorectal surgery was accelerated when one of the following 
forms of treatment was administered: probiotics, early feeding in combination with multimodal regimens, 
pentoxifylline, flurbiprofen, valdecoxib, ketorolac, clonidine, ropivacaine, lidocaine or spinal analgesia. Gum 
chewing, preoperative carbohydrate loading, bisacodyl and Doppler-guided fluid management have an 
uncertain effect on bowel motility.(33) 

 There is a paucity of data assessing the benefits of postoperative analgesic regimes following laparoscopic 
colorectal surgery and none of the protocols were shown to be clearly superior.(34) 

Gastroesophageal surgery 

 ERAS or fast track surgery for laparoscopy-assisted gastrectomy found that fast track surgery is 
associated with shorter postoperative hospital stay, rapid postoperative recovery, and decreased cost, 
without increasing complications or readmission rate compared with conventional care.(35) 

 For gastric surgery, length of stay was significantly shorter after enhanced recovery programs when 
compared with control, but with significant heterogeneity between studies. Enhanced recovery programs 
was also associated with reduced serum inflammatory response, less weight loss, and lower cost, as well 
as a trend toward shorter duration of intravenous infusion. However, it was not associated with increased 
postoperative morbidity or hospital readmission.(36) 
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Innovation Summary 

Peer reviewed sources 

 Several core enhanced recovery pathway components and principles, including immediate extubation, 
astrograffin swallow ≤5 days, mobilisation on postoperative day ≤1, removal of urinary catheter ≤2 days, 
oral intake with at least sips of fluid ≤1 day, enteral diet with feeding jejunostomy or gastrostomy ≤1 day 
and epidural removal ≤4 days appear to be associated with reduced length of stay.(37) 

 Use of enhanced recovery pathways following oesophagectomy was associated with a reduction in the 
incidence of anastomotic leak, pulmonary complications and length of hospital stay, and with no significant 
change in postoperative mortality or readmission rate.(38) 

 Mortality rates following fast track surgery were 0.8% for oesophageal resection and 0% for gastric 
resection. The reported morbidity rate was 16.5% following gastric resection and 38.6% following 
oesophageal resection. Length of stay was reduced in both groups compared with conventional recovery 
groups in comparative studies.(39) 

 In major upper gastrointestinal, liver and pancreatic surgery, based on low quality evidence, enhanced 
recovery protocols may reduce length of hospital stay and costs, primarily because of reduction in hospital 
stay.(40) 

Geriatric and emergency surgery 

 Elderly patients had fewer postoperative complications and a reduced hospitalization with ERAS, while 
emergency surgical patients had fewer postoperative complications with ERAS compared to conventional 
care.(41) 

Gynaecologic surgery 

 Authors conclude that the advantages of ERAS do extend to gynaecologic surgery. Overall, there was a 
reduction in length of stay for open gynaecologic cancer surgery. There was no significant differences in 
complication rates for open, minimally invasive, and vaginal surgery, readmission rates or reoperation.(2) 

 Gynaecologic surgery with and without bowel surgery. ERAS pathways decreased length of stay and/or 
increased the proportion of same-day discharge surgeries, improved patient satisfaction, and reduced 
hospital costs while maintaining low postoperative complication and readmission rates. Limited data from 
one study suggests that ERAS in minimally invasive gynaecologic surgery with bowel surgery leads to 
shortened hospital stay, stable postoperative morbidity, and less readmissions.(42) 
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Peer reviewed sources 

 Early feeding appeared to be safe and was associated with significantly faster recovery of bowel function 
after ovarian cancer surgery.(43) 

 Enhanced recovery pathways reduced primary and total length of hospital stay in abdominal gynaecologic 
surgery compared with traditional perioperative care, without an increase in complications, mortality or 
readmission rates.(44) 

 A Cochrane review identified no studies meeting their criteria concluding that there is currently no evidence 
from high-quality studies to support or refute the use of perioperative enhanced recovery programs for 
gynaecological cancer patients.(45) 

Knee and hip surgery 

 In elderly people undergoing total hip arthroplasty, compared with traditional management, ERAS 
decreased the average length of stay without increasing complications, re-admissions and mortality 
rates.(46) 

 Compared with conventional care, ERAS was associated with a significant decrease in mortality rate, 
transfusion rate, complication rate and length of stay. However, no significant difference was found in 
range of motion and 30-day readmission rate. There was no significant difference in complications of total 
knee arthroplasty and transfusion rate in randomised controlled trials.(47) 

 This meta-analysis showed that length of stay was significantly lower in the ERAS group than in the control 
group (non-ERAS group) (p<0.01), and there were fewer incidences of complications in the ERAS group 
than in the control group (p=0.03). However, no significant difference was found in the 30-day readmission 
rate (p=0.18).(48) 

Liver surgery 

 For patients undergoing liver surgery, length of stay was reduced by 2.22 days in ERAS group compared 
to the standard care group, and fewer patients in ERAS group experienced complications.(49) 

 In liver surgery, an ERAS program is associated with an overall decrease in complications by 30 to 60%, 
but without improvement in the rates of hospital readmission and postoperative mortality.(50) 
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Peer reviewed sources 

 Immediate postoperative tracheal extubation can achieve an enhanced recovery for adult patients 
underwent liver transplantation without additional re-intubation, morbidity, and mortality risks compared 
with conventional tracheal extubation.(51) 

 In patients undergoing hepatectomy, postoperative length of stay was significantly lower in the ERAS 
group, whereas readmission and mortality rate were similar. The ERAS group had also significant lower 
complication rate in two of four studies, while the complication rate in the two other studies was similar.(52) 

 After liver surgery, length of stay and time to first flatus were both reduced in the ERAS group. There were 
also fewer complications in the ERAS group.(53) 

 Significantly reduced overall complication rates following ERAS care were demonstrated by a meta-
analysis of the data reported in the two randomised controlled trials. The median length of stay reported by 
the studies was 5.0 days in ERAS patients, and 7.5 days in non-ERAS patients. Recovery milestones, 
when reported, were improved following ERAS care.(54) 

 ERAS protocols can be successfully implemented in liver cancer. Median length of stay ranged from 4 
days in an ERAS group to 11 days in a control group. Morbidity, mortality and readmission rates did not 
differ significantly between the groups.(55) 

Lung surgery 

 Non-randomised studies reported shorter length of stay in the intervention group, but the one included 
randomised study reported no differences. There were no differences between groups in readmissions, 
overall complications, and mortality rates.(3) 

Orthopaedic surgery 

 Patients undergoing ERAS following orthopaedic surgery had reduced incidence of postoperative 
complications, 30-day mortality rate, and Oswestry Disability Index after orthopaedic surgery, but not of 30-
day readmission rate.(56) 

Pancreatic surgery 

 For patients who have undergone pancreaticoduodenectomy, meta-analysis showed a decrease in 
pancreatic fistula, infection, especially incision infection, and pulmonary infection. Length of stay and cost 
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were also significantly reduced. There was no significant increase in mortality, readmission, reoperation, or 
delayed gastric emptying.(57) 

 Implementation of an ERAS protocol significantly reduced postoperative length of hospital stay, delayed 
gastric emptying, overall morbidity, and in-hospital costs compared to conventional perioperative care. 
There were no statistically significant differences in other postoperative outcomes.(58) 

 In pancreatic surgery, no articles reported an adverse effect of an ERAS protocol for pancreatic surgery on 
perioperative morbidity or mortality. Length of stay was decreased and readmission rates were found to be 
unchanged in six of seven studies that compared these outcomes.(59) 

 This systematic review suggests that using an ERAS protocol in pancreatic resections may help to shorten 
hospital length of stay without compromising morbidity and mortality. This seemed to apply to distal 
pancreatectomy, total pancreatectomy, and pancreaticoduodenectomies.(60) 

 Nutrition management after abdominal pancreatic surgery saw no significant differences between the 
groups in mortality or re-hospitalisation rates. A significant decrease was detected in mean hospital stay in 
the ERAS group in all the studies. Several studies reported a statistically significant decrease in the 
incidence of delayed gastric emptying in patients in the group using the ERAS protocol.(61) 

Pelvic surgery 

 Among all included trials, ERAS or fast track surgery was associated with a significant reduction in 
postoperative lung infection, urinary tract infection and surgical site infection compared with conventional 
controls.(62) 

Spine surgery 

 In patients undergoing spine surgery, reduction in length of stay was reported in 7 of 19 studies using the 
ERAS protocol. Comparative studies between ERAS and non-ERAS show improved pain scores and 
reduced opioid consumption postoperatively, but no differences in complications or readmissions between 
groups. Complication rates under ERAS protocols ranged from 2.0% to 31.7%. Significant pain reduction 
in visual analogue scale scores was observed with three ERAS protocols. Direct, indirect, and total cost 
decreases were also observed with implementation of ERAS protocols.(63) 
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Standard elective surgery 

 Meta-analyses showed that enhanced recovery programs reduced the primary length of stay and reduced 
the risk of all complications within 30 days. There was no evidence of a reduction in mortality, major 
complications or readmission rates. The impact of enhanced recovery programs was similar across 
specialties and there was no consistent evidence that elements included within ERPs affected patient 
outcomes.(64) 

 In an enhanced recovery program after elective surgery, preoperative carbohydrate treatment was 
associated with a small reduction in length of hospital stay when compared with placebo or fasting in adult 
patients.(65) 

Vascular surgery 

 Based on systematic review, the use of ERAS pathways in vascular surgery is limited, and existing 
evidence of their feasibility and effectiveness is low quality. Included studies did consistently demonstrate 
clinically and statistically significant outcomes, with patients tolerating regular diets within a median of 
three days of surgery, decreased length of stay to as few as three days, and no increase in postoperative 
complications and 30-day mortality.(66) 

Early mobilisation  A review on early mobilisation after dysvascular major lower limb amputations revealed a lack of evidence, 
however ambulation from the first postoperative day with temporary prosthesis is possible among the 
heterogeneous population of dysvascular lower limb-amputated patients if the necessary interdisciplinary 
team is dedicated to the task.(67) 

 Trials revealed diversity in techniques used for mobilisation, as well as periods considered early for the 
start of the intervention. Early mobilisation seems to be important to prevent postoperative complications, 
improve functional capacity and reduce length of hospital stay in patients after cardiac surgery.(68) 

 In one included study on early versus delayed postoperative bathing or showering to prevent wound 
complications, there was no statistically significant difference in the proportion of patients who developed 
surgical site infection between the two groups.(69) A Cochrane review found that there is currently no 
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conclusive evidence available from randomised trials regarding the benefits or harms of early versus 
delayed postoperative showering or bathing for the prevention of wound complications.(70)  

 Early weight-bearing tends to accelerate return to work and daily activities compared to late weight-bearing 
after open reduction and internal fixation of ankle fractures.(71) 

Early nutrition  Early oral feeding following gastrectomy for gastric cancer found this was associated with a decreased 
length of hospital stay ranging from -1.3 to -2.5 days when compared to conventional care, a faster time to 
first flatus was recorded in all four studies in the early oral feeding group and it does not increase 
postoperative complication risk when compared to conventional care.(72) 

Early discharge  Reducing length of stay following endovascular aneurysm repair saw 75% of patient successfully 
discharged, complications most often occurred within three hours of surgery and major complications 
within six hours, no difference in 30 day readmission rates and a significant cost saving.(73) 

 Early discharge following transcatheter aortic valve replacement showed no significant difference in 30-day 
mortality or discharge to 30-day new permanent pacemaker implantation compared with a standard 
discharge pathway. Early discharge patients were less likely to be readmitted compared with standard 
discharge patients.(74) 

 Early discharge after percutaneous coronary intervention, the pooled effect supports the safe use of early 
discharge in the treatment of a heterogeneous population of patients with coronary artery disease. There 
was an increased risk of rehospitalisation for all subpopulations, except patients with stable angina.(75) 
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Appendix  

PubMed search terms 

("Enhanced Recovery" OR ERAS OR "early mobilisa*" OR “Resistance Training” OR "early discharge" 

OR ((virtual OR "tele*") AND (rehabilitation OR "follow up" OR "follow-up"))) AND ((((((surgery[MeSH 

Subheading]) OR (surgical procedures, operative[MeSH Terms])) OR (general surgery[MeSH Terms])) 

OR (surgi*[Title/Abstract])) OR (surge*[Title/Abstract]))) 

=238 hits on 27 June 2020 

 

References  

1. Joshi G, Hines R, Nussemeier N. Anesthetic management for enhanced recovery after major 
surgery (ERAS) in adults. UpToDate Accessed 27 June 2020. 2020. 
2. Scheib SA, Thomassee M, Kenner JL. Enhanced Recovery after Surgery in Gynecology: A 
Review of the Literature. J Minim Invasive Gynecol. 2019;26(2):327-43. 
3. Fiore JF, Jr., Bejjani J, Conrad K, Niculiseanu P, Landry T, Lee L, et al. Systematic review of 
the influence of enhanced recovery pathways in elective lung resection. J Thorac Cardiovasc Surg. 
2016;151(3):708-15.e6. 
4. Stone AB, Yuan CT, Rosen MA, Grant MC, Benishek LE, Hanahan E, et al. Barriers to and 
facilitators of implementing enhanced recovery pathways using an implementation framework: a 
systematic review. JAMA Surg. 2018;153(3):270-9. 
5. Sibbern T, Bull Sellevold V, Steindal SA, Dale C, Watt-Watson J, Dihle A. Patients' experiences 
of enhanced recovery after surgery: a systematic review of qualitative studies. J Clin Nurs. 2017;26(9-
10):1172-88. 
6. Jones EL, Wainwright TW, Foster JD, Smith JR, Middleton RG, Francis NK. A systematic 
review of patient reported outcomes and patient experience in enhanced recovery after orthopaedic 
surgery. Ann R Coll Surg Engl. 2014;96(2):89-94. 
7. Cohen R, Gooberman-Hill R. Staff experiences of enhanced recovery after surgery: systematic 
review of qualitative studies. BMJ Open. 2019;9(2):e022259. 
8. Stowers MD, Lemanu DP, Hill AG. Health economics in enhanced recovery after surgery 
programs. Can J Anaesth. 2015;62(2):219-30. 
9. Neville A, Lee L, Antonescu I, Mayo NE, Vassiliou MC, Fried GM, et al. Systematic review of 
outcomes used to evaluate enhanced recovery after surgery. Br J Surg. 2014;101(3):159-70. 
10. Li Z, Zhao Q, Bai B, Ji G, Liu Y. Enhanced Recovery After Surgery Programs for Laparoscopic 
Abdominal Surgery: A Systematic Review and Meta-analysis. World J Surg. 2018;42(11):3463-73. 
11. Visioni A, Shah R, Gabriel E, Attwood K, Kukar M, Nurkin S. Enhanced Recovery After Surgery 
for Noncolorectal Surgery?: A Systematic Review and Meta-analysis of Major Abdominal Surgery. Ann 
Surg. 2018;267(1):57-65. 
12. Małczak P, Pisarska M, Piotr M, Wysocki M, Budzyński A, Pędziwiatr M. Enhanced Recovery 
after Bariatric Surgery: Systematic Review and Meta-Analysis. Obes Surg. 2017;27(1):226-35. 
13. Giannarini G, Crestani A, Inferrera A, Rossanese M, Subba E, Novara G, et al. Impact of 
enhanced recovery after surgery protocols versus standard of care on perioperative outcomes of 
radical cystectomy: a systematic review and meta-analysis of comparative studies. Minerva Urol Nefrol. 
2019;71(4):309-23. 
14. Xiao J, Wang M, He W, Wang J, Yang F, Ma XY, et al. Does Postoperative Rehabilitation for 
Radical Cystectomy Call for Enhanced Recovery after Surgery? A Systematic Review and Meta -
analysis. Curr Med Sci. 2019;39(1):99-110. 
15. Tyson MD, Chang SS. Enhanced Recovery Pathways Versus Standard Care After Cystectomy: 
A Meta-analysis of the Effect on Perioperative Outcomes. Eur Urol. 2016;70(6):995-1003. 



COVID-19 Critical Intelligence Unit 13 July 2020 

 15 

16. Collins JW, Patel H, Adding C, Annerstedt M, Dasgupta P, Khan SM, et al. Enhanced Recovery 
After Robot-assisted Radical Cystectomy: EAU Robotic Urology Section Scientific Working Group 
Consensus View. Eur Urol. 2016;70(4):649-60. 
17. Sultan S, Coles B, Dahm P. Alvimopan for recovery of bowel function after radical cystectomy. 
Cochrane Database Syst Rev. 2017;5(5):Cd012111. 
18. Tan YZ, Lu X, Luo J, Huang ZD, Deng QF, Shen XF, et al. Enhanced recovery after surgery for 
breast reconstruction: pooled meta-analysis of 10 observational studies involving 1,838 patients. Front 
Oncol. 2019;9:675. 
19. Soteropulos CE, Tang SYQ, Poore SO. Enhanced Recovery after Surgery in Breast 
Reconstruction: A Systematic Review. J Reconstr Microsurg. 2019;35(9):695-704. 
20. Sebai ME, Siotos C, Payne RM, Stone JP, Seal SM, Habibi M, et al. Enhanced Recovery after 
Surgery Pathway for Microsurgical Breast Reconstruction: A Systematic Review and Meta-Analysis. 
Plast Reconstr Surg. 2019;143(3):655-66. 
21. Offodile AC, 2nd, Gu C, Boukovalas S, Coroneos CJ, Chatterjee A, Largo RD, et al. Enhanced 
recovery after surgery (ERAS) pathways in breast reconstruction: systematic review and meta-analysis 
of the literature. Breast Cancer Res Treat. 2019;173(1):65-77. 
22. Temple-Oberle C, Shea-Budgell MA, Tan M, Semple JL, Schrag C, Barreto M, et al. Consensus 
Review of Optimal Perioperative Care in Breast Reconstruction: Enhanced Recovery after Surgery 
(ERAS) Society Recommendations. Plast Reconstr Surg. 2017;139(5):1056e-71e. 
23. Launay-Savary MV, Mathonnet M, Theissen A, Ostermann S, Raynaud-Simon A, Slim K. Are 
enhanced recovery programs in colorectal surgery feasible and useful in the elderly? A systematic 
review of the literature. J Visc Surg. 2017;154(1):29-35. 
24. Messenger DE, Curtis NJ, Jones A, Jones EL, Smart NJ, Francis NK. Factors predicting 
outcome from enhanced recovery programmes in laparoscopic colorectal surgery: a systematic review. 
Surg Endosc. 2017;31(5):2050-71. 
25. Spanjersberg WR, van Sambeeck JD, Bremers A, Rosman C, van Laarhoven CJ. Systematic 
review and meta-analysis for laparoscopic versus open colon surgery with or without an ERAS 
programme. Surg Endosc. 2015;29(12):3443-53. 
26. Bagnall NM, Malietzis G, Kennedy RH, Athanasiou T, Faiz O, Darzi A. A systematic review of 
enhanced recovery care after colorectal surgery in elderly patients. Colorectal Dis. 2014;16(12):947 -56. 
27. Spanjersberg WR, Reurings J, Keus F, van Laarhoven CJ. Fast track surgery versus 
conventional recovery strategies for colorectal surgery. Cochrane Database Syst Rev. 
2011(2):Cd007635. 
28. Huang Y, Tang SR, Young CJ. Nonsteroidal anti-inflammatory drugs and anastomotic 
dehiscence after colorectal surgery: a meta-analysis. ANZ J Surg. 2018;88(10):959-65. 
29. Modasi A, Pace D, Godwin M, Smith C, Curtis B. NSAID administration post colorectal surgery 
increases anastomotic leak rate: systematic review/meta-analysis. Surg Endosc. 2019;33(3):879-85. 
30. Bhangu A, Singh P, Fitzgerald JE, Slesser A, Tekkis P. Postoperative nonsteroidal anti -
inflammatory drugs and risk of anastomotic leak: meta-analysis of clinical and experimental studies. 
World J Surg. 2014;38(9):2247-57. 
31. Slim K, Joris J, Beloeil H. Colonic anastomoses and non-steroidal anti-inflammatory drugs. J 
Visc Surg. 2016;153(4):269-75. 
32. Chapman SJ, Garner JJ, Drake TM, Aldaffaa M, Jayne DG. Systematic Review and Meta-
analysis of Nonsteroidal Anti-inflammatory Drugs to Improve GI Recovery After Colorectal Surgery. Dis 
Colon Rectum. 2019;62(2):248-56. 
33. Wallström A, Frisman GH. Facilitating early recovery of bowel motility after colorectal surgery: a 
systematic review. J Clin Nurs. 2014;23(1-2):24-44. 
34. Levy BF, Tilney HS, Dowson HM, Rockall TA. A systematic review of postoperative analgesia 
following laparoscopic colorectal surgery. Colorectal Dis. 2010;12(1):5-15. 
35. Li Z, Wang Q, Li B, Bai B, Zhao Q. Influence of enhanced recovery after surgery programs on 
laparoscopy-assisted gastrectomy for gastric cancer: a systematic review and meta-analysis of 
randomized control trials. World J Surg Oncol. 2017;15(1):207. 



COVID-19 Critical Intelligence Unit 13 July 2020 

 16 

36. Beamish AJ, Chan DS, Blake PA, Karran A, Lewis WG. Systematic review and meta-analysis of 
enhanced recovery programmes in gastric cancer surgery. Int J Surg. 2015;19:46-54. 
37. Markar SR, Naik R, Malietzis G, Halliday L, Athanasiou T, Moorthy K. Component analysis of 
enhanced recovery pathways for esophagectomy. Dis Esophagus. 2017;30(10):1-10. 
38. Markar SR, Karthikesalingam A, Low DE. Enhanced recovery pathways lead to an improvement 
in postoperative outcomes following esophagectomy: systematic review and pooled analysis. Dis 
Esophagus. 2015;28(5):468-75. 
39. Gemmill EH, Humes DJ, Catton JA. Systematic review of enhanced recovery after gastro-
oesophageal cancer surgery. Ann R Coll Surg Engl. 2015;97(3):173-9. 
40. Bond-Smith G, Belgaumkar AP, Davidson BR, Gurusamy KS. Enhanced recovery protocols for 
major upper gastrointestinal, liver and pancreatic surgery. Cochrane Database Syst Rev. 
2016;2:Cd011382. 
41. Paduraru M, Ponchietti L, Casas IM, Svenningsen P, Pereira J, Landaluce-Olavarria A, et al. 
Enhanced Recovery After Surgery (ERAS) - The Evidence in Geriatric Emergency Surgery: A 
Systematic Review. Chirurgia (Bucur). 2017;112(5):546-57. 
42. Kalogera E, Glaser GE, Kumar A, Dowdy SC, Langstraat CL. Enhanced Recovery after 
Minimally Invasive Gynecologic Procedures with Bowel Surgery: A Systematic Review. J Minim 
Invasive Gynecol. 2019;26(2):288-98. 
43. Lindemann K, Kok PS, Stockler M, Jaaback K, Brand A. Enhanced Recovery After Surgery for 
Advanced Ovarian Cancer: A Systematic Review of Interventions Trialed. Int J Gynecol Cancer. 
2017;27(6):1274-82. 
44. de Groot JJ, Ament SM, Maessen JM, Dejong CH, Kleijnen JM, Slangen BF. Enhanced 
recovery pathways in abdominal gynecologic surgery: a systematic review and meta-analysis. Acta 
Obstet Gynecol Scand. 2016;95(4):382-95. 
45. Lu D, Wang X, Shi G. Perioperative enhanced recovery programmes for gynaecological cancer 
patients. Cochrane Database Syst Rev. 2015;2015(3):Cd008239. 
46. Villatte G, Mathonnet M, Villeminot J, Savary M, Theissen A, Ostermann S, et al. Interest of 
enhanced recovery programs in the elderly during total hip arthroplasty A systematic review. Geriatr 
Psychol Neuropsychiatr Vieil. 2019;17(3):234-42. 
47. Deng QF, Gu HY, Peng WY, Zhang Q, Huang ZD, Zhang C, et al. Impact of enhanced recovery 
after surgery on postoperative recovery after joint arthroplasty: results from a systematic review and 
meta-analysis. Postgrad Med J. 2018;94(1118):678-93. 
48. Zhu S, Qian W, Jiang C, Ye C, Chen X. Enhanced recovery after surgery for hip and knee 
arthroplasty: a systematic review and meta-analysis. Postgrad Med J. 2017;93(1106):736-42. 
49. Noba L, Rodgers S, Chandler C, Balfour A, Hariharan D, Yip VS. Enhanced Recovery After 
Surgery (ERAS) Reduces Hospital Costs and Improve Clinical Outcomes in Liver Surgery: a 
Systematic Review and Meta-Analysis. J Gastrointest Surg. 2020;24(4):918-32. 
50. Brustia R, Slim K, Scatton O. Enhanced recovery after liver surgery. J Visc Surg. 
2019;156(2):127-37. 
51. Li J, Wang C, Jiang Y, Song J, Zhang L, Chen N, et al. Immediate versus conventional 
postoperative tracheal extubation for enhanced recovery after liver transplantation: IPTE versus CTE 
for enhanced recovery after liver transplantation. Medicine (Baltimore). 2018;97(45):e13082.  
52. Rouxel P, Beloeil H. Enhanced recovery after hepatectomy: A systematic review. Anaesth Cri t 
Care Pain Med. 2019;38(1):29-34. 
53. Zhao Y, Qin H, Wu Y, Xiang B. Enhanced recovery after surgery program reduces length of 
hospital stay and complications in liver resection: A PRISMA-compliant systematic review and meta-
analysis of randomized controlled trials. Medicine (Baltimore). 2017;96(31):e7628. 
54. Hughes MJ, McNally S, Wigmore SJ. Enhanced recovery following liver surgery: a systematic 
review and meta-analysis. HPB (Oxford). 2014;16(8):699-706. 
55. Coolsen MM, Wong-Lun-Hing EM, van Dam RM, van der Wilt AA, Slim K, Lassen K, et al. A 
systematic review of outcomes in patients undergoing liver surgery in an enhanced recovery after 
surgery pathways. HPB (Oxford). 2013;15(4):245-51. 



COVID-19 Critical Intelligence Unit 13 July 2020 

 17 

56. Hu ZC, He LJ, Chen D, Li XB, Feng ZH, Fu CW, et al. An enhanced recovery after surgery 
program in orthopedic surgery: a systematic review and meta-analysis. J Orthop Surg Res. 
2019;14(1):77. 
57. Cao Y, Gu HY, Huang ZD, Wu YP, Zhang Q, Luo J, et al. Impact of enhanced recovery after 
surgery on postoperative recovery for pancreaticoduodenectomy: pooled analysis of observational 
study. Front Oncol. 2019;9:687. 
58. Xiong J, Szatmary P, Huang W, de la Iglesia-Garcia D, Nunes QM, Xia Q, et al. Enhanced 
recovery after surgery program in patients undergoing pancreaticoduodenectomy: a PRISMA-compliant 
systematic review and meta-analysis. Medicine (Baltimore). 2016;95(18):e3497. 
59. Kagedan DJ, Ahmed M, Devitt KS, Wei AC. Enhanced recovery after pancreatic surgery: a 
systematic review of the evidence. HPB (Oxford). 2015;17(1):11-6. 
60. Coolsen MM, van Dam RM, van der Wilt AA, Slim K, Lassen K, Dejong CH. Systematic review 
and meta-analysis of enhanced recovery after pancreatic surgery with particular emphasis on 
pancreaticoduodenectomies. World J Surg. 2013;37(8):1909-18. 
61. Márquez Mesa E, Baz Figueroa C, Suárez Llanos JP, Sanz Pereda P, Barrera Gómez M. 
Nutrition management in enhanced recovery after abdominal pancreatic surgery. Cir Esp. 
2017;95(7):361-8. 
62. Grant MC, Yang D, Wu CL, Makary MA, Wick EC. Impact of Enhanced Recovery After Surgery 
and Fast Track Surgery Pathways on Healthcare-associated Infections: Results From a Systematic 
Review and Meta-analysis. Ann Surg. 2017;265(1):68-79. 
63. Dietz N, Sharma M, Adams S, Alhourani A, Ugiliweneza B, Wang D, et al. Enhanced Recovery 
After Surgery (ERAS) for Spine Surgery: A Systematic Review. World Neurosurg. 2019;130:415-26. 
64. Nicholson A, Lowe MC, Parker J, Lewis SR, Alderson P, Smith AF. Systematic review and 
meta-analysis of enhanced recovery programmes in surgical patients. Br J Surg. 2014;101(3):172-88. 
65. Smith MD, McCall J, Plank L, Herbison GP, Soop M, Nygren J. Preoperative carbohydrate 
treatment for enhancing recovery after elective surgery. Cochrane Database Syst Rev. 
2014(8):Cd009161. 
66. McGinigle KL, Eldrup-Jorgensen J, McCall R, Freeman NL, Pascarella L, Farber MA, et al. A 
systematic review of enhanced recovery after surgery for vascular operations. J Vasc Surg. 
2019;70(2):629-40.e1. 
67. Madsen UR, Hommel A, Berthelsen CB, Bååth C. Systematic review describing the effect of 
early mobilisation after dysvascular major lower limb amputations. J Clin Nurs. 2017;26(21 -22):3286-
97. 
68. Ramos Dos Santos PM, Aquaroni Ricci N, Aparecida Bordignon Suster É, de Moraes Paisani 
D, Dias Chiavegato L. Effects of early mobilisation in patients after cardiac surgery: a systematic 
review. Physiotherapy. 2017;103(1):1-12. 
69. Toon CD, Sinha S, Davidson BR, Gurusamy KS. Early versus delayed post-operative bathing or 
showering to prevent wound complications. Cochrane Database Syst Rev. 2015;2015(7):Cd010075. 
70. Toon CD, Sinha S, Davidson BR, Gurusamy KS. Early versus delayed post-operative bathing or 
showering to prevent wound complications. Cochrane Database Syst Rev. 2013(10):Cd010075.  
71. Smeeing DP, Houwert RM, Briet JP, Kelder JC, Segers MJ, Verleisdonk EJ, et al. Weight-
bearing and mobilization in the postoperative care of ankle fractures: a systematic review and meta -
analysis of randomized controlled trials and cohort studies. PLoS One. 2015;10(2):e0118320.  
72. Tweed T, van Eijden Y, Tegels J, Brenkman H, Ruurda J, van Hillegersberg R, et al. Safety and 
efficacy of early oral feeding for enhanced recovery following gastrectomy for gastric cancer: A 
systematic review. Surg Oncol. 2019;28:88-95. 
73. Shaw SE, Preece R, Stenson KM, De Bruin JL, Loftus IM, Holt PJE, et al. Short Stay EVAR is 
Safe and Cost Effective. Eur J Vasc Endovasc Surg. 2019;57(3):368-73. 
74. Kotronias RA, Teitelbaum M, Webb JG, Mylotte D, Barbanti M, Wood DA, et al. Early Versus 
Standard Discharge After Transcatheter Aortic Valve Replacement: A Systematic Review and Meta-
Analysis. JACC Cardiovasc Interv. 2018;11(17):1759-71. 



COVID-19 Critical Intelligence Unit 13 July 2020 

 18 

75. Abdelnoor M, Andersen JG, Arnesen H, Johansen O. Early discharge compared with ordinary 
discharge after percutaneous coronary intervention - a systematic review and meta-analysis of safety 
and cost. Vasc Health Risk Manag. 2017;13:101-9. 

 


