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Abstract Enhanced recovery programmes have been
studied in randomised trials with evidence of quicker
recovery of gut function, reduced morbidity, mortality and
hospital stay and improved physiological and nutritional
outcomes. They aim to reduce the physiological and
psychological stress of surgery and consequently the
uncontrolled stress response. The key elements, reduced
pre-operative fasting, intravenous fluid restriction and early
feeding after surgery, are in conflict with traditional man-
agement plans but are supported by strong clinical evi-
dence. Given the strength of the current data enhanced
recovery should now be the standard of care.
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Introduction

Enhanced recovery programmes for patients undergoing
elective colorectal surgery aim to optimise pre-operative,
peri-operative and post-operative factors to reduce the
physiological and psychological stress of surgery [1]. They
are also known as fast track surgery, multi-modal inter-
vention or optimisation or accelerated rehabilitation. The
philosophy is that traditional care exposes patient to
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unnecessary fasting, excess intravenous fluids and conse-
quently an uncontrolled stress response.

The key elements are to eliminate factors that inhibit the
patient returning home after surgery, especially pain con-
trol, establishing oral intake and ensuring adequate
mobility to allow activities of daily life. These elements are
divided into pre-operative, intra-operative and post-opera-
tive factors [1].

Pre-operative factors

The pre-operative factors that are important in enhanced
recovery programmes are conditioning of patient expecta-
tions, assessing co-morbid risk assessment, bowel prepa-
ration and optimising peri-operative nutrition.

Counselling with the patient and their primary carer in
the outpatient setting prior to admission is essential [2].
The aim is to outline the process the patient will undergo
while an inpatient, what is expected of them during this
time, and the estimated day of discharge to allow adequate
preparation of the carer for the patient in the discharge
environment [2]. This should be reinforced with the pro-
vision of written information.

Co-morbid disease and risk profile need to be optimised
prior to admission with functional assessment of respira-
tory and cardiac performance to identify patients who are at
greater risk of complications [3]. Oral nutritional supple-
mentation should be started before hospital admission as it
significantly diminishes the degree of weight loss and
incidence of minor complications [4].

In most enhanced recovery programmes no mechanical
bowel preparation is given. Mechanical bowel preparation
does not decrease anastomotic leak rates and increases the
risk of abdominal infectious complications [5].
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There is no scientific support for fasting after midnight
before elective surgery and there is evidence that it is
harmful [6]. An 800 ml carbohydrate-rich beverage before
midnight and 400 ml 2 h before surgery may be safely
given to reduce pre-operative thirst, hunger and anxiety and
also to reduce post-operative insulin resistance [7].

Intra-operative factors

Anaesthesia involves thoracic epidural with bupivicaine
(T8-T9), limited and standardised intra-operative fluid
and local anaesthesia infiltration to the largest wound.
The requirements are early awakening after finishing
surgery, minimal use of opiates, epidural analgesia with
combinations of marcaine, bupivicaine and fentanil and
avoidance of fluid overload [3]. Intra- and post-operative
fluid overload is associated with significantly increased
morbidity.

No nasogastric tubes or surgical drains are left in the
patient as they slow the return of bowel function and
increase pulmonary complications without reducing anas-
tomotic rates [8, 9].

Post-operative factors

The four main post-operative factors in enhanced recovery
programmes are pain relief, fluid balance, mobilisation and
discharge planning.

Optimal pain relief is provided by continuous epidural
analgesia for 48 h in addition to regular paracetamol and
non-steroidal anti-inflammatory drug or equivalent [3].

Patients should not be kept nil by mouth after surgery.
Early enteral feeding on the first post-operative day reduces
the risk of any type of infection and the length of hospital
stay [10].

A positive salt and water balance after surgery delays
return of gastrointestinal function and prolongs hospital
stay in patients undergoing elective colonic resection [11].
A restricted peri-operative intravenous fluid regimen
reduces respiratory, abdominal and wound complications
after elective colorectal resection [12].

Early mobilisation with aggressive post-operative
physiotherapy is essential. The urinary catheter is removed
on the first post-operative day for colonic resections and on
day three for rectal resections.

Evidence

Enhanced recovery programmes have been studied since
1990s with evidence of quicker recovery of gut function,
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reduced morbidity and hospital stay [13] and evidence of
improved physiological and nutritional outcomes [14].
Several randomized trials have confirmed these findings
and are summarised in a systematic review incorporating
512 patients [15]. Primary hospital stay and morbidity were
significantly lower for patients on enhanced recovery pro-
grammes. Readmission rates were not significantly differ-
ent and there was no increase in mortality. Enhanced
recovery programmes appear to be safe and shorten hos-
pital stay after elective colorectal surgery. These pro-
grammes reduce overall complication rates, especially
cardiopulmonary complications [15].

Randomised comparisons between elective laparoscopic
or open colonic resection with enhanced recovery pro-
grammes have shown similar recovery to normal activities
and gastrointestinal function [16]. There were no signifi-
cant differences in postoperative morbidity, mortality, or
readmissions, demonstrating that functional recovery after
colonic resection is rapid with an enhanced recovery pro-
gramme and without differences between open and lapa-
roscopic. A further randomized clinical trial comparing
laparoscopic and open surgery for colorectal cancer within
an enhanced recovery programme showed that length of
hospital stay after laparoscopic resection was shorter than
for open resection [17]. Despite peri-operative optimisation
of open surgery for colorectal cancer, short-term outcomes
were better following laparoscopic surgery [18].

Enhanced recovery is a multi-disciplinary approach that
must include anaesthetists, counsellors, stoma therapist,
physiotherapists, nursing staff, dieticians and surgeons.
Organisational support and resources are important but not
essential for its establishment. Surgeons must drive the
introduction of these programmes and given the strength of
the current data enhanced recovery programmes for
patients undergoing elective colorectal surgery should now
be the standard of care.
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