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INTRODUCTION

Colorectal cancer is the second most common malignancy
causing death in the western world. There are over 34,000
new cases and around 18,000 deaths each year in the UK. The
only curative treatment is surgical resection. Traditionally, this
has involved open surgery.

Enhanced recovery programme (ERP), so-called fast track’
surgery, is a recent development in the surgical management of
patients following major colorectal surgery. It was pioneered
by Henrik Kehlet in Denmark. It is now implemented in the
UK in many centres with great success. Recently, the
government undertook to establish this programme in all
hospitals in all specialities by 2012.

ERP is a multimodal evidence-based structured approach to
enhance patients’ experience following surgery, shorten hospital
stay and improve patient outcomes. The programme focuses
on making sure the patients are active participants in their
recovery. The aim of the programme is to reduce the stress
response to surgical trauma with subsequent reduction in
undesirable sequelae of surgical injury with improved recovery
and reduction in postoperative morbidity and overall costs."

The multimodal team approach involves a core team of
surgeons, anaesthetists, colorectal nurse specialist, pre-
operative assessment nurses, dietician, physiotherapist, acute
pain team, and ward nurses. The role of the anaesthetist is
taken outside the operating theatre in the guise of an acute
pain team, which provides supervision of complex analgesia
regimens and advice to the ward nurses.

The main elements combine:

patient education and optimisation pre-operatively
modern anaesthetic, analgesic and surgical techniques to
reduce the effects of surgical stress

aggressive postoperative rehabilitation and ambulation
early enteral feeding

This multimodal rehabilitation programme results in early
return of the gut function, reduction in fatigue and shortened
hospital stay when applied to open surgery.

PRE-OPERATIVE COUNSELLING

Patient participation is the key to success. Hence, patient
education and motivation is very important. The patients are
counselled with the various aspects of ERP and are
encouraged to have a positive attitude and are reminded that
most of them have a curable disease.The patients and their
relatives are counselled about ERP by both the medical and
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nursing staff. They are provided with written information. A
discharge date is agreed with the patients and their relatives. It
is clear that the success of the programme lies in the patients
taking charge of their recovery.

PRE-OPERATIVE PREPARATION

All patients undergo pre-operative assessment so that
optimisation of any existing medical conditions may be carried
out and any organ dysfunction identified. Bowel preparation
using oral laxative is avoided in most cases so that patients are
not dehydrated and do not have electrolyte disturbance prior
to surgery. The patients are given high protein drinks for
three days prior to surgery. In addition to this, high energy
carbohydrate drinks (Preload) are given up to two hours prior
to surgery. The result is that patients are non-fasted and well
hydrated prior to surgery. All patients are admitted on day of
surgery.

SURGEON AND POSTOPERATIVE PERIOD

The surgeons use transverse incisions where feasible.
Nasogastric tube and drains are not used routinely. Catheters
are removed early. Postoperatively, the patients are fed early, ie
on the day of surgery a couple of hours after they are awake
from the anaesthetic. Pain is controlled with epidural
anaesthesia and intravenous paracetamol for 48 hours after
surgery. The intravenous drips are removed on day one

of surgery. Early mobilisation is encouraged from the day of
surgery. Patients are encouraged to sit out for two hours on
the day of surgery, and for eight hours from day one and walk
60 metres four times a day.
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THE PERI-OPERATIVE PERIOD
The anaesthetist’s view (Dr Jyrki Karvonen, consultant
anaesthetist, Furness General Hospital)

The aim of anaesthesia is to support ERP by providing good pain relief,
rapid emergence from anaesthesia avoiding postoperative nausea and
vomiting (PONV), and allowing the patient’s early mobilisation.

Fluid management during operation is individualised using esophageal
Doppler monitoring (CardioQ). It has been shown to reduce length of
stay in hospital,*? which again reduces the total cost of the operation. This
is crucial in today's bankrupt world. With esophageal Doppler cardiac,
output and stroke volume are optimised and fluids can be given according
the patient's needs,® hopefully preventing postoperative tissue oedema in
the operation area and guaranteeing rapid bowel function. Delivery of
oxygen to the gut is thus guaranteed and with superfluous inspiratory
fraction of oxygen (FiO2) 60-65% anaerobic bacteria contamination is
combated. Mean arterial pressure is kept over 70mmHg to ensure proper
tissue perfusion.

In this series we have used lower thoracic epidural anaesthesia (TEA),
which is inserted and activated when the patient is awake to guarantee its
proper function. Initial epidural bolus of up to 20ml bupivacaine and
|00ug of fentanyl is given in 2-3 increments before induction. Epidural
infusion with 0.19% bupivacaine and 2ug/ml fentanyl is started within the
next hour (4-8ml/hour). In most patients, pain relief peri-operatively is
very good and the patient can even be mobilised later in the same day.
Postoperative opioids, eg morphine which is a major component in causing
PONV, can be avoided with TEA.

The patient is kept warm and central temperature is measured and
controlled with a hot air circulating blanket to avoid the hypothermia that
may complicate open abdominal surgery.

Rapid emergence from anaesthesia in this series was obtained with
infusions of the anaesthetic agent propofol and the ultrashort-acting opioid
remifentanil.

Postoperative nausea and vomiting are potential complications that will
delay recovery: they are reduced in this series by the use of propofol and
the avoidance of volatile anaesthesics and nitrous oxide during surgery.©
Muscle relaxation is allowed to wear off and the anticholinesterase
neostigmine, a cause of PONV, is not used to reverse it. Pharmacological
prevention of PONV is achieved with a mixture of dexamethasone,
ondansetron and cyclizine.

Pain relief with TEA reduces postoperative ileus and the stress response to
surgery by providing a block (levels T6-T12) to the sympathetic
innervation of the celiac and mesenteric axes and the adrenal medulla,”
and is continued to the second postoperative day, supervised by the acute
pain team. Regular paracetamol is given to support postoperative pain
relief.

Anaesthesia thus supports the body's homeostasis and fulfils the
requirements for the patient's rapid discharge in ERP.

DISCHARGE

We aim to discharge patients who have had colorectal
resections on day four after their surgery. Patients with a
stoma stay longer (aim for seven days) as they have to be
trained in the use of a stoma. The discharge criteria remain the
same as before, ie gut function is returned (no nausea,
tolerating oral diet and bowel functioning normally), pain is
controlled, patients are independently mobile, and patients are
happy to be discharged. All patients on discharge are given
the contact name of the colorectal nurse specialist, contact
numbers, and open access to the ward for one week in event
of any problems. A review appointment to discuss the
histology is made in a week’s time.

ESTABLISHMENT OF ERP AT FURNESS
GENERAL HOSPITAL (FGH)

This programme has successfully been established at FGH
since October 2007. A retrospective audit of the patients
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undergoing major colorectal surgery within an enhanced
programme at FGH was carried out. The multimodal
rehabilitation programme has improved patient recovery and
reduced hospital stay.

Methodology

Data was collected on 38 consecutive patients undergoing
major colorectal resection from October 2007 to September
2008 using a proforma designed for retrospective data
collection and the consultant surgeon’s database. Six patients
were excluded due to complex surgery, eg gastrectomy,
abdominoperineal resections. Analysis of data was carried out
on 32 patients. Length of stay was the primary endpoint.

Results

Clinical outcomes in 32 patients were analysed. The age range
was between 56 to 90, with a median of 73 years. There were
|4 females and |8 males. The mean body mass index (BMI)
was 27 (20-36).

Hospital stay

The length of stay was four days in over a third (37%) of
patients; and by day six, two thirds (60%) were discharged
home. The median length of stay was six days.

Range 4-18 days
Median = 6 days

4 days
9 (28%)

9 days or over

10 31%)
8 days
2 (6%) 5 days
2 (6%)

6 days

7 days
4 (13%)

5 (16%)

Figure 2 Length of stay (n = 32)

Gastrointestinal function

There was early return of gut function with 90% of patients
having solid diet on day one, 60% passed flatus on day one, and
90% by day three (see figure 3). By day two, nearly half (47%)
of the patients had opened their bowels, increasing to 94% by
day four (see figure 4).

Morbidity and mortality

There were no major complications and none of the patients
required a re-operation. There were minor complications in six
patients, such as retention of urine, ileus and wound infection.
Only two patients were readmitted with minor complaints.
There were no deaths in this series.

DISCUSSION

The introduction of ERP has transformed postoperative care
following major colorectal surgery. The national average of stay
following major colorectal surgery is 14 days. With ERP there
is significant reduction in length of hospital stay to two to five
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Figure 4 Bowel function — gut function post-op, bowels opened (n = 32)

days following major colorectal surgery.®” In addition, there
are many benefits in the form of early return of gut function
with reduced ileus, reduced morbidity. The early normalisation
of gastrointestinal function allows early oral nutrition which
otherwise has been demonstrated to improve postoperative
outcome.!”

This programme encourages a multidisciplinary and team
approach to patient care among medical and nursing staff.
There is a clear improvement in the postoperative care
delivered to patients. The main concept of ‘fast track’ surgery is
to reduce the postoperative stress following major surgery by
a multimodal approach with the hope of improving surgical
outcome.

The team has promoted this approach to other specialties
through a series of lectures using the results from the audit to
generate interest and promote uptake. We are actively
involved in establishing ERP in colorectal surgery at Royal
Lancaster Infirmary.
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Cardio@"

Non-invasive cardiac output measurements enable the anaesthetist to Utrate
fluid infusions to maximum effect, sparing the dangers of fluid overload and the
consequent tissue oedema. It has a role to play in the enhanced recovery
programme for bowel surgery.

CONCLUSION

Our results have demonstrated that ERP provided to patients
having open major colorectal surgery is feasible and safe to
improve patient care. It improves the patient journey, results in
early return of gut function, early mobilisation and reduced the
length of stay in hospital without adverse effects. The
functional recovery is rapid after major colorectal resection
with a multimodal approach. We have established ERP at FGH
with the available resources and without additional cost to the
trust.

FUTURE DEVELOPMENT

The colorectal team is now involved in establishing a
laparoscopic colorectal resection service and with this surgical
trauma will be further reduced. Application of the principles of
ERP to these patients will add to their speedy recovery and
with this further reduce hospital stay.
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