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Introduction

Bladder cancer is one of the most common malignancies 
worldwide (1). According to European Association of 
Urology (EAU) guidelines, the standard of care in muscle 
invasive bladder cancer (MIBC) is radical cystectomy (RC) 
supplemented with systemic chemotherapy. Moreover, RC 
is also recommended in some high and very high-risk cases 
of non-muscle invasive bladder cancer (NMIBC), as well as 
in bacillus Calmette-Guérin (BCG) failure (2). This makes 
the RC to be firmly constituted in the treatment of bladder 
cancer. Yet, there is another side of the coin. RC is a very 
mutilating operation during which a large part of the pelvic 
tissues and lymph nodes are removed. Additionally, in most 
cases, some parts of bowel are needed for urinary diversion. 
Because of that the RC is a morbid procedure with very 
high risk of complications, including death.

Lowering complications risk associated with RC is 
subject of considerable interest. Many evidence-based data 
about improvements in operative technique, anaesthetic 

management and patient care have been published and fast-
track and enhanced recovery programs were created. In 
2013, Enhanced Recovery After Surgery (ERAS) society 
published coordinated perioperative RC guidelines with 
aim to fight surgical dogma and tradition, reduce surgical 
stress, and finally, facilitate postoperative recovery, hasten 
return to normal activities and improve quality of life 
(QoL) (3). Nevertheless, a significant portion of original 
recommendations are based on low quality data or are 
extrapolated from general surgery. 

The aim of this study was to present a review of up-to-
date literature in patients treated with RC analysing ERAS 
influence on peri- and post-operative complications, costs 
and patient related outcomes.

Evidence acquisition

A systematic literature search according to PRISMA 
guidelines within the Medline, Embase, and Web of Science 
databases was conducted in September 2019 for papers 
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presenting the ERAS protocol in RC setting year 2013 
(after publication of ERAS guidelines) as the beginning of 
the search, using the terms “cystectomy” in conjunction 
with enhanced recovery after surgery, ERAS, complication, 
management. Boolean operators (NOT, AND, OR) were 
employed to extend the search (Figure 1). AutoAlerts in 
Medline were also searched, as well as reference lists of 
used articles. The search was limited to English literature. 
Articles that did not address the topics were excluded.

Evidence synthesis

RC morbidity—ERAS rationale

RC, especially when performed in palliative setting, is 
associated with high complication and readmission rates, as 
well as perioperative mortality. This is caused by complex 
nature of the surgery itself (urinary diversion included) and 
is also related to patient’s comorbidities status. Current 
reports state that severe RC complications applies to about 
one-third of patients during hospitalization and more than 
two-thirds of cases within 3 months postoperatively (4-14). 

Additionally, 2–4% of patients die due to surgery (4,15). 
Complications after RC include gastro-intestinal 

problems (30%), infections (25%), complications related 
to the wound and abdominal stoma (15%), upper urinary 
tract issues (11%), cardiovascular disorders (11%) and 
venous thromboembolism (8%) (16). What is more, various 
metabolic changes such as bowel function abnormalities, 
malabsorption of various vitamins, acid-base and electrolyte 
imbalance, abnormalities bone metabolism dysfunctions, 
formation of urinary stones, and disturbances in kidneys or 
liver function are observed (17,18). 

Main pillars of ERAS for RC (3)

Preoperative items

Preoperative counselling and education
Majority of patients undergo RC with urinary diversion 
related to abdominal stoma. Therefore, preoperative and 
postoperative “stoma education” should be emphasized 
to decreases anxiety and shorten the hospital stay. It has 
been shown in surgical population that preoperative 

Records identified through 

database searching

(n=139)
Id

en
tif

ic
at

io
n

S
cr

ee
ni

ng
E

lig
ib

ili
ty

In
cl

ud
ed

Additional records identified 

through other sources

(n=21)

Records after duplicates removed

(n=144)

Records excluded (non-relevant, 

overlapping, reviews, editorials, 

commentary)

(n=83)

Records screened

(n=144)

Full-text articles assessed for 

eligibility

(n=61)

Studies included in 

qualitative synthesis

(n=53)

Full-text articles excluded 

(n=8)

Figure 1 The flow of information through the different phases of the systematic review (adopted from www.prisma-statement.org).
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psychological intervention and meticulous counselling with 
detailed information may further diminish fear and anxiety, 
enhance postoperative recovery and quicken hospital 
discharge.

Evidence for RC/grade of recommendation: not 
available/strong.

Preoperative medical optimization
As RC is associated with severe physiological stress, 
equalization and optimization of metabolic comorbidities 
and malnutrition, cessation of smoking/alcohol intake/drug 
use and implementation of physical exercise (prehabilitation) 
are strongly recommended (19,20). It is especially evident 
in malnourished patients and patient with preoperative 
anaemia (21).

Evidence for RC/grade of recommendation: not 
available/strong.

International Consensus Statement on the Perioperative 
Management of Anaemia and Iron Deficiency guidelines 
state that patients undergoing major surgery, where 
estimated blood loss is more than 500 mL, require 
treatment of iron deficiency (regardless of anaemia 
presence) (22). Recent studies also present improved 
postoperative outcomes after planed preoperative oral 
nutrition supplementation or immunonutrition (21,23,24).

Preoperatively, identification of patients with high 
complication risk may be performed used validated 
scoring systems [e.g., the NCEPOD Surgical Outcome 
Risk Tool (SORT), The American College of Surgeons 
Mortality and Morbidity Risk Calculator, the P-POSSUM, 
the Lee’s Cardiac Risk Index] (25). Also, preoperative 
cardiopulmonary exercise testing and frailty assessment are 
recommended before extensive pelvic surgery (26,27).

Oral mechanical bowel preparation
Bowel preparation was performed before intestinal surgery 
to reduce the theoretical risk of postoperative infectious 
complications by decreasing the bacterial load. However, 
there are no data proving that phenomenon. Nowadays, 
piling evidence show that bowel preparation may be safely 
omitted without increasing the risk of complications. Also, 
it has to be highlighted, that bowel preparation is associated 
with intestinal mucosal architectural change and electrolyte 
disturbance—both significantly influencing postoperative 
recovery (28). Therefore, none bowel preparation is 
recommended before RC.

Evidence for RC/grade of recommendation: moderate/
strong.

Preoperative carbohydrate loading and preoperative 
fasting
Preoperative carbohydrate loading was shown to reduce 
thirst, insulin resistance and to help preserving lean body 
mass and muscle strength after intestinal surgery. Also, 
there is no solid data showing any benefit in abstaining 
from solid food for more than 6 hours before anaesthesia 
(theoretical risk of pulmonary aspiration). Consequently, 
carbohydrate-rich fluids are recommended up to 2 hours 
before anaesthesia.

Evidence for RC/grade of recommendation: not 
available/strong.

Pre-anaesthesia medications
It is recommended to use short-acting (instead of long-
acting ones) sedation to improve postoperative recovery and 
mobilization, and to avoid cognitive impairment especially 
in the elderly population. 

Evidence for RC/grade of recommendation: not 
available/strong.

Thrombo-embolic prophylaxis
Thromboprophylaxis ought to be used up 1 month after 
the operation to decreases the incidence of symptomatic 
deep vein thrombosis. There is no evidence to support 
the hypothesis of increased risk of clinically important 
bleeding with prolonged thromboprophylaxis. What is 
more, compressive stockings and intermittent pneumatic 
compression devices should be employed.

Evidence for RC/grade of recommendation: not 
available/strong.

Intraoperative items

Epidural analgesia
The use of the epidural analgesia for 48–72 hours allows 
for provision of superior pain relief (with subsequent opioid 
thrift), faster functional recovery and therefore reduction in 
cardiopulmonary complications.

Evidence for RC/grade of recommendation: not 
available/strong.

Minimally invasive approach and minimal resection site 
drainage
Laparoscopic or robotic approach in pelvic surgery were 
proved to be associated with various advantages including 
lower inflammatory response and lower complication 
rate when compared with open approach. Available data 
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for robotic RC (low and moderate quality) show reduced 
overall perioperative complications risk, longer operative 
time and shorter length of stay (LoS), with comparable 
short-term oncological results.  Yet, without good 
quality data, authoritative recommendations cannot be  
given (29,30).

Evidence for RC/grade of recommendation: low/strong.
It was proven in gastrointestinal surgery that avoidance 

of suction-drainage of the peritoneal cavity is not related 
in higher complication risk. Yet, because of lack of papers 
in RC setting (in the presence of potential urinary leak) 
those recommendations might not apply to bladder cancer 
patients.

Evidence for RC/grade of recommendation: not 
available/weak.

Antimicrobial prophylaxis 
Perioperative antibiotics should be administered before 
skin incision and less than 1 h before surgery and should 
be effective against both aerobes and anaerobes. If there 
are no specific guidelines based on local epidemiological 
data, 2nd/3rd generation cephalosporin/aminopenicillins + 
metronidazole is recommended. 

Evidence for RC/grade of recommendation: not 
available/strong.

Anaesthetic protocol
According to ERAS guidelines thoracic epidural analgesia, 
minimizing opioids use, short-acting anaesthetic agents 
and prevention of hypoxia and hypothermia are strongly 
recommended. Additional attention should be paid to 
maintain normoglycemia and normovolemia—blood loss 
is limited by controlled hypotension, antifibrinolytics, 
and timely substitution of blood loss. What is more, lung 
ventilation with low tidal volumes to limit peak airway 
pressures should be employed. 

Evidence for RC/grade of recommendation: not 
available/strong.

Perioperative fluid management
Proper f luid management is  essentia l  to provide 
suitable visceral blood flow and to minimize the risk of 
complications, especially in high risk population. In the 
available literature, goal directed fluid therapy using 
oesophageal Doppler to achieve “near maximal stroke 
volume” has been recommended in pelvic surgery. Yet, 
those reports are based mainly on low risk rectal surgery 
patients.

Evidence for RC/grade of recommendation: low/strong.
S tuder  e t  a l .  p ropose  low-dose  per iopera t i ve 

norepinephrine administration together with intraoperative 
restrictive hydration. Additionally, less fluid may be 
given during lymphadenectomy and cystectomy, and 
more fluid can be administered during reconstructive 
part of the operation. These manoeuvres significantly 
lowered intraoperative blood loss, blood transfusions 
rate, the risk of gastrointestinal disturbances and LoS. 
Concurrently, authors have not observed increased risk 
of infectious and cardiovascular complications, or tissue  
hypoperfusion (17,31-33).

Recent reports also proved safety and efficiency of 
intraoperative cell salvage transfusion (34).

Moreover, in the international trial on 3,000 randomly 
assigned patients undergoing major abdominal surgery 
receiving a restrictive or liberal intravenous-fluid regimen 
during and up to 24 hours after surgery, it was shown that 
the rate of acute kidney injury was significantly higher in the 
restrictive fluid group. The rate of septic complications or 
death, rates of surgical-site infection and renal-replacement 
therapy were higher in the restrictive fluid group, but not 
statistically significant (35). Similar results were achieved in 
recent study on RC (36).

Postoperative items

Nasogastric intubation
According to available literature, early removal of 
nasogastric intubation after RC is not associated with 
increased risk of complications, prolonged LoS and 
recovery of bowel transit. Therefore, prolongation of 
nasogastric intubation is not recommended.

Evidence for RC/grade of recommendation: low/strong.

Urinary drainage
Low quality data suggest that ureteral stenting results in 
improved drainage of the upper urinary tract, improved 
bowel recovery and reduced occurrence of metabolic 
acidosis. 

Evidence for RC/grade of recommendation: vert low/weak.

Prevention of postoperative ileus, nausea and vomiting
Various factors including fluid monitoring, minimalized 
approach, ureteral stenting and opioid-sparing analgesia 
were shown to have influence on reducing postoperative 
ileus, nausea and vomiting. Trials assessing influence of 
chewing gum proved shorter time to flatus and first bowel 
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movement, however, failed to show statistical difference 
in postoperative morbidity and LoS (37). Also, some 
reports show that the use of metoclopramide reduced 
rates of nausea and vomiting and possibly gastrointestinal 
complications (38).

In cases with high risk of nausea occurrence (non-
smokers, female patients, patients with a history of motion 
sickness and opioids users) a multimodal anti-emetic 
prophylaxis should be adopted.

Evidence for RC/grade of recommendation: very low to 
moderate/strong.

Postoperative analgesia
Multimodal opioid-sparing together with epidural analgesia 
is recommended to provide superior pain relief, reduce 
postoperative ileus, enhance bowel recovery and minimalize 
risk of cardiopulmonary complications. Literature suggests 
usage of additional procedures such as locoregional blocks 
and continuous infusion of local anaesthetics via pre-
peritoneal wound catheters, however, the level of evidence 
is very low. Additionally, Alvimopan administration is 
suggested. Alvimopan is a peripherally acting μ-opioid 
receptor with limited ability to cross the blood-brain 
barrier, which therefore reduces many of the undesirable 
opioid side effects without affecting analgesia (39-41).

Evidence for RC/grade of recommendation: not 
available/strong.

Early mobilization
Prolonged bed rest increases postoperative complications 
risk such as thromboembolism and pulmonary events. 
Therefore, early mobilization is recommended.

Evidence for RC/grade of recommendation: not 
available/strong.

Early oral diet
It has been shown that early enteral feeding is not related 
to an elevated risk of bowel anastomosis leak/dehiscence, 
however, it is associated with a higher risk of nausea 
and vomiting, especially when opiates are used. With 
early enteral nutrition, the proper nitrogen compounds 
balance metabolism is preserved and the tissue insulin 
resistance is reduced. In recent study comparing early 
oral feeding with nasojejunal tube feeding after RC have 
shown that oral feeding is safe and well tolerated, yet, 
the rate of postoperative ileus was significantly lower in 
nasojejunal tube group. Another study has proven that total 
parenteral nutrition after RC is associated with a higher 

incidence of complications, mainly infections, and higher  
costs (17,42-44).

Evidence for RC/grade of recommendation: not 
available/strong.

Audit
Audits are generally aimed to improve quality of care by 
assessing both clinical and non-clinical outcomes, measuring 
ERAS protocol compliance and finally maintaining the 
concept vivid.

Evidence for RC/grade of recommendation: not 
available/strong.

ERAS in RC setting

After publication of ERAS RC guidelines various authors 
tried to assess and evaluate its usefulness and effectiveness. 
Some observational papers proved that enhanced recovery 
programs are feasible, safe, and at least not inferior to 
conventional treatment protocols (45-47). Later, numerous 
papers compering the two approaches were published. 
Different studies compared various factors, with most 
commonly assessing LoS, complications, and some form of 
bowel recovery (Table 1). Brief description of the studies is 
presented below.

Prospective studies
Saar et al. (48) conducted a non-randomized study 
on 62 patients operated laparoscopically (31 patients 
treated conventionally vs. 31 patients with fast-track). 
They showed that fast-track protocol resulted in earlier 
patient mobilisation, faster return to a regular diet and 
lower analgesics requirements, as well as, earlier (yet, 
not statistically significant) return of bowel function. 
There were no differences in absolute, nor high grade 
complications number between two groups.

In other paper, Mukhtar et al.  (49) included 26 
consecutive patients (open RC) treated conventionally and 
51 patients within an enhanced recovery programme (ERP). 
The median LoS was shortened for almost 1 day and the 
mean intensive care unit stay was shortened for more than 
1 day for ERP. Time to nasogastric tube removal, time 
to passage of flatus and faeces and time to full diet were 
statistically shorter in the ERP population. Clavien-Dindo 
complications and mortality rates were comparable in both 
study arms.

Karl et al. (50) in a study on 101 patients analysed QoL 
using a validated questionnaire (EORTC QLQ-30). They 
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Table 1 Studies analysing ERAS in radical cystectomy setting

First author Year Country Design
No. of patients

Operation type (ERAS*/
non-ERAS) Main findings for ERAS* group

ERAS* non-ERAS ORC LRC RARC

Saar (48) 2013 Germany Prospective 31 31 – – 31/31 Earlier patient mobilisation, faster 
return to a regular diet and lower 
analgesics requirements

Mukhtar (49) 2013 UK Prospective 51 26 51/26 – – Shorter LoS and intensive care unit 
stay. Shorter time to nasogastric tube 
removal, time to passage of flatus and 
faeces and faster return to a regular 
diet

Karl (50) 2014 Germany Prospective 62 39 – – – Lower incidence of fever and deep 
venous thrombosis, lower analgesics 
requirements, higher (better) QoL 
scores

Frees (51) 2018 Canada Prospective 10 13 – – – Shorter LoS, shorter time to first 
bowel movement, higher nausea 
levels

Pang (52) 2017 UK Prospective 393 60 – – 425/28 Shorter LoS, lower blood loss, lower 
transfusion rate, fewer readmissions

Lin (53) 2018 China Prospective 144 145 25/34 112/103 7//8 Shorter time to first bowel movement, 
faster fluid and regular diet tolerance, 
earlier patient mobilisation

Semerjian (54) 2018 USA Prospective 56 54 48/52 – 8//2 Shorter LoS, lower median hospital 
charge

Palumbo (55) 2018 Italy Prospective 74 40 74/40 – – Lower incidence of 90-day 
complications, faster bowel recovery

Smith (56) 2014 UK Retrospective 37/27 69 37/27/69 – – Shorter LoS, lower rate of ileus

Cerruto (57) 2014 Italy Retrospective 9 13 – – – Shorter time to flatus

Guan (58) 2014 China Retrospective 60 55 – 60/55 – Shorter LoS, shorter time to flatus, 
lower incidence of complications, 
lower mean levels of WBC and CRP

Persson (59) 2015 Sweden Retrospective 31 39 31/39 – – Shorter time to first stool, lower 
readmission rate

Koupparis (60) 2015 UK Retrospective 56 56 – – – Shorter LoS, lower transfusion rate

Xu (61) 2015 USA Retrospective 124 81 124/81 – – Shorter LoS, lower analgesics 
requirements, more pain after surgery, 
lower rate of ileus 

Collins (62) 2016 Sweden Retrospective 135 86 – – 135/86 Shorter LoS

Wei (63) 2018 China Retrospective 91 101 – – – Shorter times to liquid intake, first 
ambulation, flatus, first defecation 
and pelvic drainage tube removal. 
Lower blood loss, lower rates of 
transfusions, readmissions, and 
complications

Table 1 (continued)
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proved that at the time of discharge, in most subgroups of 
the questionnaire, the ERAS group fared statistically better 
than the conventional arm. Additionally, morbidity after 
operation was lower in the ERAS population in terms of 
wound healing, fever and deep venous thrombosis. Also, the 
demand for analgesic was statistically lower in the ERAS 
population.

In the next trial by Frees et al. (51) on 23 patients, 
authors demonstrated that LoS was more than 1 day shorter 
and time to first bowel movement was 2 days shorter in 
ERAS group. However, higher nausea levels were noted. 
There were no differences in complications rates as well 
as in mental wellbeing and QoL levels measured by 
psychological questioners.

Pang et al. (52) proved in the analysis of 453 consecutive 
patients (87% with ERAS) that LoS was shorter for ERAS. 
Additionally, patients with ERAS had lower blood loss, 
lower transfusion rates and fewer readmissions. 

In the other randomized, multicentric trial by Lin  
et al. (53) authors assessed 290 patients (145 ERAS vs. 145 

conventional) and showed that there were no differences in 
complications rate LoS period and time to flatus between 
the study arms. On the other hand, the return of bowel 
movement, fluid diet tolerance, regular diet tolerance, and 
ambulation were significantly faster in the ERAS group.

Semerjian et al. (54) conducted economic analysis 
assessing 110 patients (56 ERAS and 54 historical controls) 
and proved that median charge for index hospitalization was 
almost $5,000 lower for ERAS patients. Those differences 
arose mainly from shorter LoS. The overall complication 
and readmission rates were similar between the two groups.

In the last prospective study by Palumbo et al. (55)  
(74 ERAS vs. 40 controls) it was shown that bowel function 
recovery was significantly faster in the ERAS group. Bowel 
sounds we recorded on postoperative day 1 in 58% vs. 
10% patients, passage of flatus within postoperative day 
2 in 55% vs. 28% patients, and passage of stool within 
postoperative day 3 in 50% vs. no patients in the ERAS vs. 
control group. Also 90-day complications were higher in 
the control group.

Table 1 (continued)

First author Year Country Design
No. of patients

Operation type (ERAS*/
non-ERAS) Main findings for ERAS* group

ERAS* non-ERAS ORC LRC RARC

Bazargani (64) 2018 USA Retrospective 145 144 145/144 – – Shorter LoS, shorter time to flatus, 
lower incidence of gastrointestinal 
complications

Kukreja (65) 2018 USA Retrospective 245 138 164/108 – 81/30 Less severe sensation of dry mouth, 
disturbed sleep, drowsiness, and pain

Dunkman (66) 2019 USA Retrospective 100 100 – – – Shorter LoS, lower blood loss, lower 
transfusion rate, lower readmission 
rate, shorter time to first stool

Zhang (67) 2019 China Retrospective 185 258 – ERAS 
group

– Shorter LoS, lower blood loss, lower 
transfusion rate, shorter times to 
tolerate a liquid diet, first ambulation 
and first flatus. lower incidence of 
complications. Shorter time to pelvic 
drainage removal, lower readmission 
rate

Baack  
Kukreja (68)

2017 USA Retrospective 79 121 92 – 108 Shorter LoS, lower incidence 
of myocardial infarction, ileus, 
requirement for total parenteral 
nutrition, and ventilator support for 
>48 h

*, patients included in the studies are treated according ERAS guidelines, yet, not in all studies all particular ERAS details are followed. 
ERAS, enhanced recovery after surgery; ORC, open radical cystectomy; LRC, laparoscopic radical cystectomy; RARC, robot-assisted 
radical cystectomy; LoS, length of stay; QoL, quality of life; WBC, white blood cells; CRP, C-reactive protein.
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Retrospective studies
In the analysis of 133 consecutive patients by Smith  
et al. (56) authors compared three consecutive cohorts of 
patients: (I) no-ERP, (II) primary stage ERP patients and 
(III) latter stage ERP patients. Patients underwent ileal 
conduit operation, yet, some of them did not received 
lymphadenectomy. Authors showed successive reductions in 
the observed rates of ileus and a significant improvement in 
LoS in later cohorts.

Further, in the “before and after” analysis by Cerruto 
et al. (57) on 22 patients, the time of flatus was statistically 
earlier in the ERP population, as was the time to start a 
light diet.

In the “before and after” study by Guan et al. (58) 
55 patients underwent laparoscopic RC before and 60 
patients after fast-track program introduction. There were 
statistically more complications in the conventional group, 
yet, majority of them were minor. What is more, fast-track 
patients were discharged from hospital earlier and duration 
time to first flatus, time to regular diet were shorter and 
hospital expenses were statistically lower. Interestingly, 
authors compared white blood cell (WBC) counts and the 
levels of serum C-reactive protein (CRP), which reflect the 
surgical stress response. In postoperative days 5 and 7, the 
mean levels of WBC and CRP in the fast-track group were 
significantly lower than the conventional group.

In another analysis by Persson et al. (59) including 31 
ERAS patients and 39 controls authors demonstrated that 
the ERAS group had statistically shorter mean time to first 
stool passage and lower readmission frequency than the 
controls. No differences in high grade complications or LoS 
were noted.

Koupparis et al. (60) compared 102 consecutive patients 
undergoing robotic-assisted RC (RARC) with historical 
open cohort (ORC). A significant reduction in transfusion 
rate was seen in robotic arm. Also, there was non-
statistically significant trend to a lower total complications 
rate in robotic group. The median LoS, likewise, was 
shorter for the RARC group and the mortality rates were 
equivalent between the groups.

In the study by Xu et al. (61) analysing mainly pain 
management after RC authors showed that patients on 
enhanced recovery used significantly less opioids per day, 
yet, reported more pain after surgery. Also, incidence of 
postoperative ileus was lower and LoS was shorter in ERAS 
group. 

Collins et al. (62) demonstrated in the analysis on 221 
patients that LoS was shorter for ERAS group. Readmission 

rate and overall as well as high-grade complication rates did 
not differ significantly between the groups. However, it has 
to be highlighted that no epidural anaesthesia was used in 
the ERAS group.

Wei et al. (63) presented a study on 192 patients  
(91 ERAS vs. 101 conventional) and showed that the times 
to liquid intake, first ambulation, flatus, first defecation, 
and pelvic drainage tube removal were significantly shorter 
in ERAS group. The intraoperative blood loss volume, 
blood transfusion rate, readmission rate, and incidence of 
postoperative complications were also significantly lower in 
the ERAS group.

In the next “before and after” analysis by Bazargani  
et al. (64), 145 patients with ERAS operated openly were 
matched to 144 historical controls. Authors determined 
that the time from surgery to first flatus and LoS were 
statistically shorter in ERAS group. There was no significant 
difference in minor, major, or overall complications or 
readmission rates between the two groups, yet, the rate 
of 30-day gastrointestinal complications was significantly 
lower in the ERAS cohort.

Kukreja et al. (65) conducted a study assessing patient-
reported outcomes (PRO) with the MD Anderson Symptom 
Inventory (MDASI)—a validated tool for capturing multiple 
PROs, including pain, among patients with cancer. From 
total 383 cases, 245 patients were being treated on an ERAS 
pathway and 138 were being treated on a traditional-care 
pathway. Authors showed that dry mouth, disturbed sleep, 
drowsiness, and pain were significantly less-severe for 
patients in ERAS group.

The recent study by Dunkman et al. (66) was an analysis 
of 200 patients. Authors showed that in the ERAS group 
there was decrease in estimated intraoperative blood loss 
with corresponding decrease in intraoperative packed 
red blood cell and intraoperative fresh frozen plasma 
transfusions. Also, the median LoS decreased from 10 to 7 
days and readmission rate was lower. There were significant 
reductions in time to first stool, to self-stoma management, 
and in opioid usage. Overall complication rates were lower 
or unchanged in the ERAS group compared to the historical 
control group.

In the paper by Zhang et al. (67) on 443 patients (185 
ERAS vs. 258 conventional), ERAS group presented lower 
intraoperative blood loss and transfusion rates. What is 
more, patients in the ERAS population had shorter times 
to tolerate a liquid diet, first ambulation and first flatus. 
The risk of complications was also significantly lower 
in the ERAS arm. The time to pelvic drainage removal, 



AME Medical Journal, 2020 Page 9 of 13

© AME Medical Journal. All rights reserved. AME Med J 2020;5:3 | http://dx.doi.org/10.21037/amj.2019.12.01

readmission rate and LoS were significantly shorter in the 
ERAS population.

Baack Kukreja et al. (68) presented paper assessing 
cystectomy enhanced recovery pathway (CERP). It varies 
from ERAS pathway by not using home i.v. fluids but 
administering a gentle bowel regimen. After the propensity 
matching analysis, it was demonstrated that general 
complications did not differ between study groups, however, 
postoperative myocardial infarction, ileus, requirement 
for total parenteral nutrition, and ventilator support for 
>48 hours were higher in control group. Also, there were 
no differences between the two groups in the number of 
readmissions and emergency department visits. The LOS 
was significantly different and shorter for CERP group.

Metanalyses
Up to date three metanalyses assessing ERAS protocol 
in RC setting were published. First one included studies 
published up to February 2016. Thirteen studies included 
1,493 patients in total (ERAS: 801, standard care: 692), yet, 
only 3 of those papers were purely prospective. Authors 
demonstrated that ERAS did not reduce the readmission 
and mortality rate, however, the complication risk was 
lower in ERAS group (mostly low-grade complications). 
The number needed to treat to prevent one complication 
was approximately 14. What is more, LoS was shorter 
in ERAS group with mean difference between groups of 
approximately 5.4 days. Time to return of bowel was also 
faster in ERAS population—the estimated mean difference 
was 1.1 d in favour of ERAS (69). Second metanalysis was 
published by Xiao et al. and included 1,258 ERAS cases 
and 842 cases treated conventionally. Authors proved 
that the time to first flatus passage, time until return to a 
regular diet and the LoS were significantly shorter when 
ERAS was used. Moreover, the incidence of postoperative 
complications (especially postoperative paralytic ileus) 
and cardiovascular events were significantly lower in 
the ERAS group (70). Third paper included 27 studies, 
with 3 randomized and 24 non-randomized controlled 
studies. A total of 4,712 patients were analysed—2,690 
(57%) participants with ERAS protocol and 2,022 
(43%) controls receiving standard of care. Authors 
demonstrated that ERAS protocols were associated with 
faster recovery of bowel function, earlier return to solid 
diet and shorter LoS. Additionally, 30-day and 90-day 
major complication, mortality or readmission rates did 
not differ significantly (71). 

Discussion

ERAS program is an important step forward in the setting 
of extremely morbid RC. Emerging studies show almost 
unanimously that implementation of ERAS significantly 
improves RC outcomes (mainly LoS and bowel recovery) 
and the final treatment cost. Nevertheless, some blemishes 
of available papers must be discussed. The biggest ERAS 
demerit is the fact, that because of lack of solid data in RC 
setting, some ERAS recommendations were extrapolated 
from gastro-intestinal surgery. With time passing by, the 
amount of evidence is growing, yet, the available studies 
are very difficult to compare. Therefore, the universal 
conclusions and recommendations are hard to be drawn. 
The biggest limitation of the available literature is the 
heterogeneity of the studies considering patient population, 
surgical variables (surgical approach, urinary diversion 
modality, length of bowel used, ureteral anastomosis 
stenting, range of lymphadenectomy), and the ERAS 
and standard of care protocols. Each study uses slightly 
distinct protocols from all pathways used in the other 
articles. Additionally, compliance with all ERAS protocols 
in large studies reporting on colorectal surgery is generally 
not higher than 60% when considering the personnel 
compliance. In case of patient compliance, it is probably 
even lower. What is more, the possible influence of 
neoadjuvant chemotherapy is rarely discussed in the papers. 
Some irregularities may be also due to the fact that studies 
are conducted in different healthcare economic systems 
with variable procedures coverage criteria. Moreover, 
a lot of studies compare consecutive periods of time 
before and after ERAS implementation. In some papers, 
authors exclude 20–30 cases that were performed in the 
“transitional” period, however, some bias may be present 
because of “learning” curve phenomenon. Finally, numerous 
definitions of various clinical situations (e.g., ileus, flatus) 
and complications reporting systems are used in available 
papers. 

Conclusions

RC is associated with severe morbidity. It is highly 
recommended to follow evidence-based fast-track/ERAS 
guidelines to lower the risk of complications and optimize 
the results. However, without prospective, randomized, big 
population studies analysing separately each ERAS point in 
RC, we will not be sure which particular ERAS element is 
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beneficial and which is neutral or even detrimental. 
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