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ABstRAct
INTRODUCTION The implementation of enhanced recovery programmes (ERPs) in colorectal surgery has seen improvements 
in the length of inpatient stay with no increase in complications. We investigated the role of ERP in radical cystectomy at our 
institution.
METHODS Prospective data were collected from 26 consecutive patients prior to the introduction of the ERP and 51 patients 
who underwent open radical cystectomy within an ERP. Individuals in the ERP cohort did not receive bowel preparation or  
nasogastric drainage but received preoperative carbohydrate drinks, perioperative epidural analgesia and immediate mobili-
sation on day 1. Primary outcome measures included duration of intensive care unit (ICU) stay and length of hospital stay. 
Secondary outcome measures included the time to the passage of flatus and faeces, and time to mobilisation. Other measures 
that were analysed included operation time and complications.
RESULTS Baseline characteristics for both groups were similar. The median length of hospital stay fell from 11.5 days to 10.4 
days and the mean ICU stay dropped from 2.4 days to 1.0 days (p=0.01). Time to removal of nasogastric tube, and time to 
passage of flatus and faeces were significantly shorter in the ERP group, as was the time to full oral diet. Clavien complication 
rates and 30-day mortality rates were similar in both groups. There were no readmissions.
CONCLUSIONS ERP in radical cystectomy is safe and not associated with any increase in complications or readmissions. It is 
associated with reductions in ICU stay, and could also reduce length of hospital stay and duration of postoperative ileus.

Bladder cancer is a major cause of morbidity and mortal-
ity worldwide, with almost 9,000 new cases diagnosed in 
England and Wales in 2010 and over 4,000 deaths occurring 
from the disease.1,2 The overwhelming majority of bladder 
carcinomas (>90%) are urothelial carcinomas and almost 
80% of this group are non-muscle invasive. About 20% will 
present with muscle invasive disease, and require radical 
treatments such as cystectomy and reconstruction.

Patients who undergo such a radical intervention are 
often starved preoperatively, prescribed purgatives and ad-
mitted for long hospital stays. In fact, the UK mean inpatient 
stay for radical cystectomy is 15.6 days.3 During this period 
of time, the reintroduction of fluids and diet is delayed. This 
is often dependent on the clinical detection of bowel sounds 
together with the passage of flatus and faeces. The ration-
ale for this regime was the concern that early dietary input 
would increase the risk of anastomotic dehiscence as well 
as bowel distension and bowel obstruction.

Despite this established practice, recent papers have 
demonstrated that the introduction of enhanced recovery 

programmes (ERPs) for patients undergoing colorectal sur-
gery has been associated with a significant reduction in hos-
pital stay with no increase in readmissions, complications or 
mortality.4,5 ERPs are made up of a number of different ele-
ments, all of which have a good evidence base. The elements 
of an ERP include the omission of a number of practices (oral 
bowel purgative preparation, preanaesthetic anxiolytic or an-
algesic medication and the limitation of antimicrobial proph-
ylaxis), the alteration of some techniques (perioperative fluid 
management, ileus prophylaxis) and the introduction of nov-
el methods (preadmission information and counselling, fluid 
and carbohydrate loading, and early mobilisation).6

A key feature of the ERPs is that patients are allowed to 
drink clear fluids up to two hours prior to surgery.7 While 
solid foods must be avoided for six hours, specially designed 
polymeric carbohydrate beverages can be given safely up 
to two hours prior to surgery. These drinks are absorbed 
rapidly in the upper gastrointestinal tract and are therefore 
unlikely to affect the field used in urological surgery (ie 
proximal ileum).8,9
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The initial work on ERPs excluded patients with sto-
mas but recent work has demonstrated that stoma forma-
tion need not prolong hospital stay after open anterior re-
section.10,11 The impact of an ERP in urological surgery has 
also been assessed previously by Arumainayagam et al, who 
conducted a retrospective analysis of the case notes of 112 
patients who had undergone a radical cystectomy.12 Fifty-six 
of these patients had done so in the context of a newly intro-
duced ERP while the remainder had received their surgery 
without this programme. This former group was associat-
ed with a significantly reduced hospital stay from 15 days 
(range: 13–21 days) in the non-ERP group to 12 days (range: 
10–15 days) in the ERP group (p=0.001).

We sought to implement an ERP at our institution to im-
prove our inpatient hospital stay while ensuring clinical safe-
ty. This was conducted on the background of an ERP already 
introduced by the colorectal department in our hospital. 
(Data not published.) We collected data prospectively from 
all individuals undergoing a radical cystectomy and recon-
struction from October 2007, and compared these outcomes 
with those of patients undergoing a radical cystectomy and 
reconstruction following the implementation of the ERP.

Methods
The implementation of the ERP at our institution followed 
the principles as suggested by Kehlet and Faiz et al (Table 
1).10,13 An ERP had already been introduced by the colorec-
tal department in our hospital for all patients undergoing 
major colorectal surgery, enhancing our understanding of 
the issues central to its use. Given this, there were no spe-
cific inclusion or exclusion criteria for this change to clini-
cal practice although patient consent for the use of ERP was 
sought prior to its introduction. All consultant surgeons who 
completed radical cystectomy at our institution participated 
in the production of the ERP and its subsequent implemen-
tation. The involvement of nursing colleagues and anaes-
thetists was also central to the ERP. Formal ethical approval 
was not sought for these changes to clinical practice but the 
principles of the Helsinki Declaration were followed.

Data were collected prospectively from all individuals 
undergoing radical cystectomy and reconstruction at our 
institution from October 2007 onwards. This enabled direct 
comparison of outcomes between patients undergoing radi-
cal cystectomy and reconstruction prior to the implementa-
tion of the ERP (26 patients: October 2007– June 2009) with 
59 patients who had undergone the procedure following its 
implementation (July 2009 – April 2012). Randomisation 
was not conducted as benefits had already been document-
ed in the literature in the context of colorectal surgery, cys-
tectomy and also in our institution with patients undergoing 
colorectal procedures (unpublished).6,10,11

The ERP for radical cystectomy was instituted on 30 June 
2009 with the processes of our department reconfigured 
from the beginning of the patient journey. Patients were in-
formed actively of the ERP when seen in clinic and again 
at the preoperative assessment. Nursing staff gave patients 
preoperative energy drinks to be taken two hours prior to 
surgery. Intraoperatively, care was taken to avoid large inci-

sions, nasogastric tubes and also unnecessary drains. Intra-
operative fluid management, positioning of epidural cathe-
ters and mode of intra and postoperative epidural analgesia 
remained at the discretion of the anaesthetist. At the time of 
placement, morphine and bupivacaine was used but in the 
postoperative period, bupivacaine was used alone. (Data as 
to the exact siting of catheters etc were not available and 
were dependent on the anaesthetist. This was not analysed.)

Patients were discharged when they met specific crite-
ria to prevent inappropriate early discharge. These followed 
the principles set out by Fearon et al.6 Following discharge, 
community nursing staff were trained to take final steps in 
removing ureteric stents and for practical stoma education 
if necessary. Finally, the ward staff, both medical and nurs-
ing, were available in case of any postoperative concerns. 
Routine telephone follow-up was completed in the first 
week following discharge.

data collection and statistical analysis
As part of a prospective database, data on all patients under-
going a cystectomy were collected. These data included pa-
tient demographics (age, body mass index, co-morbidities), 
the procedure undertaken (open versus robotic assisted 
cystectomy and type of urinary diversion), perioperative 
outcomes (blood loss, intraoperative fluid administration, 
blood transfusion and operative time) and postoperative 
outcomes (time to nasogastric removal, time to mobilisa-
tion, time to bowel activity and total length of hospital stay).

Our primary outcome measures included duration of in-
tensive care unit (ICU) stay and length of hospital stay. Sec-
ondary outcome measures included time to the passage of 
flatus and faeces, and time to mobilisation. Other measures 
included operation time and complications.

Data on mobilisation, passage of flatus and faeces were 
collected prospectively from both patients and nursing staff, 
and were entered into a database on the day in question. 
Nursing staff and patients were not made aware that data 
would be used subsequently in an analysis determining dif-
ferences between cohorts in order to prevent bias.

table 1 principles important in enhanced recovery 
programmes

preoperative education of all 
patients

short-acting anaesthesia

Preoperative nutrition Intraoperative warming

No oral bowel preparation Avoidance of fluid/sodium 
overload

Carbohydrate loading Routine postoperative  
mobilisation

No premedication Prevention of nausea and 
vomiting

Short incisions Early feeding

Avoidance of nasogastric tubes 
and drains

Non-opiate oral analgesia

Midthoracic epidural analgesia Early removal of urinary  
catheters
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Time to mobilisation was defined as the number of days 
after surgery until the patient was out of bed for more than 
six hours per day and at the same level of independence 
with respect to daily living as before surgery. Total hospital 
stay was defined as the number of nights spent in hospi-
tal after surgery, including nights after readmission within 
30 days of surgery. Data on morbidity and mortality were 
determined from a combination of inpatient clinical stay 
records and review at subsequent outpatient visits. Data 
analysis was performed using Prism® (GraphPad Software, 
La Jolla, CA, US).

Baseline characteristics
Fifty-one consecutive patients (39 male, 12 female) under-
went a cystectomy at our institution with the ERP. They were 
compared with 26 consecutive patients (21 male, 5 female) 
in the standard non-ERP group. The patient demographics 
of both cohorts are detailed in Table 2. Data were analysed 
with the unpaired t-test.

Almost 65% of patients in the non-ERP group were over-
weight or obese compared with 71% of patients in the ERP 
group. In addition, 60% of patients in the ERP group and 
69% of non-ERP patients were categorised as ASA (Ameri-

can Society of Anesthesiologists) grade 3 due to the level of 
co-morbidities.

All patients in the non-ERP group underwent an open 
radical cystectomy as did all 51 patients in the ERP group. 
The main mode of urinary diversion was with an ileal con-
duit although a neobladder was the chosen form of diver-
sion for two patients in the non-ERP group and three cases 
in the ERP group.

Results
impact of the enhanced recovery programme
The introduction of the ERP at our institution produced sig-
nificant improvements in several outcome measures (Table 
3). These included the mean length of stay in the ICU (2.4 
±0.9 days vs 1.0 ±0.1 days, p=0.01), mean time to passage of 
flatus (6.2 ±0.4 days vs 4.6 ±0.2 days, p=0.0003) and faeces 
(7.4 ±0.5 days vs 6.1 ±0.3 days, p=0.013). Time to full oral 
diet and time to removal of nasogastric tube also improved 
significantly (p<0.05). Improvements in the duration of in-
patient stay were also observed with the median stay falling 
from 11.5 days to 10.4 days although this was not statistically 
significant.

table 2 Baseline characteristics

non-eRp group
(n=26)

eRp group
(n=51)

p-value

Age
Median (range)
Mean (SD)

71.5 (49–85)
69.8 (8.3)

68.0 (52–81)
67.7 (7.8) 0.48

Male-to-female ratio 21:5 39:12 0.54

Body mass index
Mean
<18.5 (underweight)
18.5–24.9 (normal)
25–30 (overweight)
>30 (obese)

26.5kg/m2

0
9 (35%)
13 (50%)
4 (15%)

27.5kg/m2

0
15 (29%)
25 (49%)
11 (22%)

0.849
–
0.67
0.79
0.28

ASA grade 2 8 16 0.78

ASA grade 3 18 35 0.83

Preoperative grade
Grade 1
Grade 2
Grade 3*

0
1
23

1
4
41

0.63
0.12
0.79

Carcinoma in situ alone 1 2 0.87

Preoperative stage
<T2
≥T2

12
13

17
32

0.79

Previous open pelvic surgery 1 0 0.68

Open cystectomy 26 51 0.78

Ileal conduit 24 48 0.47

Neobladder 2 3 0.32

ERP = enhanced recovery programme; SD = standard deviation; ASA = American Society of Anesthesiologists

*One patient in the non-ERP group and two patients in the ERP group had a cystectomy for significant lower urinary tract symptoms and hae-
maturia. One patient in the ERP group had a cystectomy for extensive adenocarcinoma of the bladder.
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Elements of the operation that were not dependent on 
the ERP did not differ significantly. These included fluid 
loss, intraoperative time and total transfusion volume.

complications and readmission rates
Complications were recorded according to the Clavien–
Dindo classification system,14 and were similar in frequency 
and incidence. A breakdown of the complications is given in 
Table 4. Three individuals died following their cystectomy. 
All three patients had very high co-morbidity preoperative-
ly. One individual was found to have bowel infarction away 
from the site of surgery and this was also in the context of 
significant co-morbidities. A significant proportion of com-

plications were limited to requiring medical interventions 
such as antiemetics, analgesics or antibiotics. There were 
no readmissions in either group of patients.

Figures 1–4 show Kaplan–Meier plots demonstrating the 
relationships between the ERP and improvements in time 
to: removal of nasogastric tube (p=0.001), return of full bow-
el function (p=0.013), length of stay (p=0.66) and the length 
of stay following removal of one outlier (p=0.32).

discussion
The results from our study demonstrate the ability to intro-
duce an evidence-based ERP successfully in a previously ‘or-

table 3 comparison of outcome measures between patients with/without enhanced recovery programme (eRp)

non-eRp group
(n=26)

eRp group
(n=51)

p-value

Total theatre time 315 ±10 mins 335 ±10 mins 0.10

Intraoperative transfusion 1.6 ±0.6 units 1.2 ±0.2 units 0.46

Total transfusion 2.5 ±0.8 units 1.8 ±0.2 units 0.36

Length of intensive care unit stay 2.4 ±0.9 days 1.0 ±0.1 days 0.01

Time to removal of nasogastric tube 5.1 ±1.2 days 2.0 ±0.3 days 0.001

Time to removal of intravenous fluids 4.9 ±0.5 days 3.6 ±0.3 days 0.021

Time to passage of flatus 6.2 ±0.4 days 4.6 ±0.2 days 0.003

Time to passage of faeces 7.4 ±0.5 days 6.1 ±0.3 days 0.013

Time to full oral diet 5.9 ±0.3 days 4.6 ±0.2 days 0.002

Median length of stay (range) 11.5 days (7–24) 10.4 days (6–62) 0.66

Mean length of stay (modified without outlier) 12.9 days 11.5 days 0.32

table 4 Breakdown of clavien complications for patients with/without enhanced recovery programme (eRp)

Grade non-eRp group eRp group

I n=3
3 – leakage from around wound

n=4 
2 – leakage from around wound
2 – high drain (nasogastric) output

II n=6
2 – myocardial infarction
1 – atrial fibrillation
1 – lower respiratory tract 
infection
1 – C difficile
1 – sepsis

n=12
2 – atrial fibrillation
2 – ileus
2 – late pyrexia, given antibiotics
1 – postoperative chest pain
1 – pulmonary embolism
1 – elevated troponin I
1 – urinary tract infection
1 – vomiting
1 – ileus, C difficile, diarrhoea

IIIa n=1
1 – collection drained under local anaesthesia

IIIb n=1
1 – defunctioning colostomy

n=1
1 – wound dehiscence

IVa n=1
1 – intensive care unit (bleeding due to excess anticoagulation)

IVb

V n=1 
1 – respiratory sepsis

n=1
1 – bilateral lower limb ischaemia
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thodox’ urology unit, in the context of both open and robotic 
radical cystectomy. This study has demonstrated improve-
ments in the length of ICU stay, time to passage of flatus and 
faeces, and time to return to full diet with the application of 
an ERP. The ERP cohort was also associated with an earlier 
discharge (albeit non-significant) from hospital with no in-
crease in the complications or readmission rates. These key 
findings demonstrate that an ERP can be implemented suc-
cessfully and safely, with potentially lower inpatient stays 
but with no increase in complications or readmissions.

ERPs involve the use of a multimodality approach to im-
prove recovery after major surgical procedures. These are 
intended to reduce the surgical stress response and organ 
dysfunction, and therefore shorten the time to full recovery. 
The key features of the authors’ ERP emphasised the avoid-
ance of nasogastric tubes and drains, early mobilisation and 
carbohydrate loading. However, what is the rationale for 
these steps?

Carbohydrate loading can be given safely up to two 
hours prior to surgery and is absorbed rapidly in the upper 
gastrointestinal tract.8,9 This is thought to reduce intestinal 
dysfunction and, in turn, ileus. Meanwhile, the routine use 

figure 3 Kaplan–Meier plot demonstrating the relationship 
between the enhanced recovery programme (ERP) and 
improvements in length of stay
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of nasogastric tubes may increase the incidence of pneu-
monia and delay enteral feeding according to a large meta-
analysis while the use of drains has also shown little advan-
tage.10,15,16 Early mobilisation is also key to patient recovery: 
bed rest increases muscle loss, impairs lung function and 
predisposes to thromboembolic disease. Moreover, as most 
surgeons are aware, immobility reduces bowel activity. 
Thus, the use of ERPs has gained increasing acceptance in 
colorectal surgery. Despite this, there is a paucity of litera-
ture in the role of ERPs in the context of radical cystectomy.

Hospital Episode Statistics show that the mean inpatient 
stay for radical cystectomy is 15.6 days, with a median of 12 
days.3 Moreover, Arumainayagam et al recorded a baseline 
median inpatient stay of 17 days, which improved to 13 days 
with an ERP in radical cystectomy.12 Our study demonstrates 
further improvements can be achieved through the applica-
tion of an ERP.

Our key outcome measure, the median length of stay, 
demonstrated an improvement from 11.5 days to 10.4 days 
in our study. However, this was not associated with improve-
ments in the mean length of stay, primarily because of the 
presence of two outlying patients. While these patients were 

figure 4 Kaplan–Meier plot demonstrating the relationship 
between the enhanced recovery programme (ERP) and 
improvements in length of stay following removal of one outlier
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figure 1 Kaplan–Meier plot demonstrating the relationship 
between the enhanced recovery programme (ERP) and 
improvements in time to removal of nasogastric (NG) tube
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figure 2 Kaplan–Meier plot demonstrating the relationship 
between the enhanced recovery programme (ERP) and 
improvements in time to return of full bowel function
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appropriate for discharge earlier in the course of their hos-
pital stay, they had also experienced mishaps in their home 
environments (flood and fire), making them dependent on 
social services placement.

Although we have demonstrated significant benefits 
with this ERP in terms of reduction of ICU stay, improve-
ments in time to return to full oral diet and bowel function, 
further improvements can be achieved by extending this 
programme. A logical next step would be to further reduce 
the use of opiate analgesics (in the form of patient control-
led analgesia) in more than a fifth of the ERP cohort. Opiate 
analgesics are known to reduce bowel motility and are also 
known to have detrimental effects on the cough impulse 
and respiratory drive. Bowel motility can significantly affect 
gut activity while cough impulse and respiratory drive can 
increase the risk of respiratory complications.

Further improvements may also be seen with the in-
troduction of rectus sheath catheters for analgesia but due 
to varying anaesthetic availability, this was not performed 
routinely. Nevertheless, as the relative advantages and dis-
advantages of this technique become known in comparison 
with epidurals, we may seek to integrate this mode of anal-
gesia into our ERP.

A crude assessment of compliance with the ERP re-
vealed that 39 of 51 patients followed the ERP in full. (Data 
not given.) Those patients where adherence was patchy 
were associated with the absence of the dedicated enhanced 
recovery nurse and also the introduction of a new team of 
junior medical staff. This could account for the absence of 
significant results for the ERP group. Further improvements 
through the introduction of an ERP nurse and the dissemi-
nation of knowledge of the ERP to junior team members of 
staff can help to produce greater improvements in length 
of stay. Maessen et al reported that familiarity with and ac-
ceptance of enhanced recovery, organisation and previous 
exposure to fast track concepts most strongly promoted re-
duced length of stay.17 Poor postoperative compliance with 
the ERP was evidenced by the fact that almost a third of pa-
tients were not mobilised on day 1.

Moreover, decision making regarding the use of intra-
operative fluid administration, opioid use and epidural an-
aesthesia was the domain of the anaesthetist. This agrees 
with previous studies that suggest that the degree of imple-
mentation of ERPs (and therefore their results) may be af-
fected in relation to the size and complexity of the host in-
stitution. Changes in an organisational strategy require the 
cooperation of other healthcare professionals. This is all the 
more the case in the setting of a teaching institution, where 
more rigid structures are encountered as well as a greater 
number of professionals, making change more difficult to 
achieve.18,19 This is seen most prominently during intraop-
erative and postoperative care; ERPs actively involve more 
disciplines, allied health professionals and junior medical 
staff. Therefore, action to improve protocol adherence may 
involve altering structures in surgical units, particularly 
with regard to the organisation and education of registrars 
and nurses.17,20

Another reason for the lack of a significant change in 
length of stay could relate to the presence of a stoma as 

this is thought to have a variable effect on length of stay. 
King et al suggested that the presence of a stoma prolonged 
length of stay by 3–4 days while other work maintains that 
an ileostomy should not affect this outcome following open 
surgery.21 Finally, the length of stay also reflects a multifac-
torial outcome: patient health and mobility, appropriate so-
cial support and confidence are all important factors prior 
to discharge. An absence of or a lack of certainty in any one 
of these parameters can prevent prompt discharge and so it 
is key that this is addressed appropriately.

conclusions
This study further highlights the need for rigorous adher-
ence to ERPs in the postoperative phase in order to improve 
recovery rates. Methods to improve postoperative ileus, mo-
tivation and mobility are central in improving outcomes, es-
pecially length of stay. Moreover, a greater understanding 
of the ERPs by all grades of the multidisciplinary team is 
likely to yield more efficacious results. Further analysis will 
undoubtedly reveal that ERPs will yield significant improve-
ments in peri and postoperative urological outcomes.
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