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Abstract
Purpose of Review To provide a brief summary of the progress of enhanced recovery over the last 5 to 10 years and set out what
the future might hold for such programmes.
Recent Findings There has been significant progress in the adoption of enhanced recovery programmes across multiple surgical
specialities. However there is still difficulty in sustaining a target of > 80% compliance, which has been identified through
research as the optimal level to observe best patient results.With increasing interest in perioperative medicine and prehabilitation,
more focus is being put into enhanced recovery programmes.
Summary The evidence continues to support the use of enhanced recovery programmes to reduce patient mortality, morbidity
and length of stay and therefore saving cost and resource. However more progress needs to be made in adoption and compliance
to these programmes. In the future, advances in technology may aid programme implementation and data collection.
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Introduction

Kehlet, a colorectal surgeon, published a paper in the British
Journal of Anaesthesia in 1997 first introducing the concept of
enhanced recovery. Kehlet described a “multimodal approach
to control post-operative pathophysiology and rehabilitation”
[1]. This seminal paper suggested the use of evidence-based
interventions targeted to the preoperative, intraoperative and
post-operative periods to improve patient outcomes. Most of
these techniques still form the key elements of enhanced re-
covery pathways today. The key aims were to reduce post-
operative organ dysfunction through minimizing the surgical
stress response and therefore reducing morbidity, accelerating

recovery, reducing hospital stays and reducing overall costs.
In 2001, Kehlet published a subsequent paper with Wilmore
[2] describing “fast-track surgery”, now known as enhanced
recovery. They described evidence-based interventions in four
strands as outlined below:

Preoperative

– Optimisation of medical conditions
– Cessation of alcohol and smoking
– Patient education

Stress Reduction

– Regional anaesthesia and opioid sparing techniques
– Minimally invasive operative techniques
– Normothermia
– Pharmacological modifiers

Post-Operative

– Minimization of nasogastric tubes and drains
– Early mobilization
– Early oral nutrition
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– Pain relief
– Prevention and treatment of nausea and vomiting

In the same year, the enhanced recovery after surgery
(ERAS) society and study group was founded [3], and its
research suggested that there was a large variation in actual
practice compared to what was deemed best practice in the
literature. The first evidence-based multimodal ERAS proto-
col for colorectal surgery was subsequently published in 2005
[4]. In 2007 it was noted that having one of these protocols is
not enough to ensure compliance and adherence [5] and that
better organization of care and more experience is required (a
problem that is ongoing today). The ERAS Society has pub-
lished a range of guidelines for ERAS pathways for different
surgical specialities including cardiac, thoracic, colorectal,
breast, gynaecology, upper gastrointestinal and urology [6••].

The Enhanced Recovery Partnership Programme was
launched in 2009 to work as clinical champions to engage med-
ical teams and support implementation of ERAS programmes in
the English National Health Service (NHS). During this period,
national data showed a reduction in length of stay (LOS) for
specialities where ERAS programmes were used. This conclud-
ed with the Department of Health report in 2011 [7], which
looked at the implementation of enhanced recovery programmes
in colorectal, musculoskeletal, gynaecology and urology surger-
ies. While there was significant progress in increasing the use of
the programmes over the 3-year study, with 86% of centres hav-
ing at least one programme, the report concluded that ongoing
support was needed to maintain momentum.

Over the same period of 2009–2012, the data from the
Enhanced Recovery Partnership Programme was published
[8]. This demonstrated that a high programme compliance
was required in order to see benefits. In particular, a dose-
response effect was identified, where shorter LOS was seen
with higher compliance to the pathway. A compliance level of
80% was needed in colorectal and urological pathways to see
statistically significant results, which supported the idea that
consistent protocolised pathways provide better patient out-
comes. The literature supports the relationship with ERAS
and a reduction in complications, mortality and length of stay
and therefore more cost savings [9, 10].

Protocolised Pathways

There are several areas of medicine where discrepancies in
medical care have been noted and protocolised pathways sub-
sequently introduced to improve and standardize the care.

National Emergency Laparotomy Audit

The United Kingdom’s (UK) National Emergency Laparotomy
Audit (NELA) is led by the Health Services Research Centre

(HSRC) and Royal College of Anaesthetists (RCoA), with input
from the Royal College of Surgeons (RCS) and the Healthcare
Quality Improvement Partnership (HQIP). It examines patients
undergoing emergency surgery and was launched in 2011 fol-
lowing evidence that there was a large variation in mortality and
provision of care for patient having emergency laparotomies. To
date there have been four reports produced by NELA, the most
recent [11] highlighting a reduction in hospital stay as well as
mortality. Over the past 4 years, the 30-daymortality has reduced
from 11.8% to 9.4%, with 700 fewer patient deaths a year. There
has also been a significant reduction in hospital stay from
19.2 days to 15.6 days saving the NHS more than £34m11.

Areas identified for improvement include time for septic
patients to receive antibiotics, geriatrician involvement for
patients over the age of 70 and consultant presence outside
of usual hours. The concepts of the enhanced recovery pro-
gramme can be applied to emergency surgery. Early mobili-
zation, minimally invasive surgery, reduction in drains and
nasogastric tubes benefit the emergency surgical patient. The
key papers that form the standards of care for the NELA pa-
tient are available on its website, beginning with the RCS
report highlighting the importance of quantifying the risk for
each individual surgical patient and outlining standards to im-
prove care [12–14]. As healthcare progresses and the age of
operative patients are higher [15], we as a profession need to
consider the provision of emergency and elective healthcare.
Functionality has been added to quarterly update reports and
allows one’s own unit comparisons to national figures, an
important tool for benchmarking how a centre is doing.

Fractured Neck of Femur

The UK’s National Hip Fracture Database (NHFD) [16] pro-
vides information for those having orthopaedic surgery for
fractured neck of femur and was established in 2007. NHFD
provides online hospital dashboards, progress reports and rat-
ings. This allows comparison between NHS Trusts and uses a
visual traffic light rating system for adherence to guidelines.
Themost recent report showed that 78.8% of patients were out
of bed the day after surgery which supported early mobiliza-
tion [17]. NHFD’s most recent focus has been the importance
of ortho-geriatric assessment, a type of preoperative assess-
ment, similar to the ERAS principles.

Perioperative Quality Improvement Programme

The UK’s Perioperative Quality Improvement Programme
(PQIP) was set up in 2016 [18] by the National Institute of
Academy of Anaesthesia (NIAA) and RCoA in collaboration
with RCS, Royal College of Physicians (RCP), Royal College
of Nursing (RCoN), Faculty of Intensive Care Medicine
(FICM) and the Faculty of Pain Medicine (FPM). This pro-
gramme is focused on major noncardiac surgery outcomes
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such as complication rates, “failure to rescue” and the impor-
tant patient-reported outcome measures (PROMs). The aim is
to improve outcomes by reducing variations in care and
supporting the implementation of best practice. The first an-
nual report was published in April 2018 [19], and PQIP is
rapidly expanding to include Wales and Scotland as well as
orthopaedic and plastic surgeries.

Five key improvement opportunities were identified for the
upcoming year (2018–2019) with themes common to ERAS
programmes as follows:

– Preoperative management of diabetes and anaemia
– Individualized risk assessment
– Enhanced recovery and sharing of pathways among

hospitals
– Individualized pain management, using multimodal strat-

egies including regional anaesthesia
– Drinking, eating and mobilizing (DrEaMing);

empowering patients through preparation and use of pa-
tient diaries

In the ERAS section of the PQIP report [19] and visualized
in Fig. 1 is breakdown of patients and whether they are on an
enhanced recovery pathway or not. Between 40 and 73% of
the elective patients were on an enhanced recovery pro-
gramme, with a national average of 61.4%. However there
was large variation among hospitals, with one hospital having
all patients enrolled and one having not a single patient
enrolled.

Again this research highlighted large variations in care
across different sites. Only two out of the ten ERAS compo-
nents had a greater than 80% compliance within colorectal
surgery (see Table 1).

The second report [20•] includes enhanced recovery as one
if its top priorities for 2019–2020. In particular, the elements
that PQIP wants to focus on are as follows:

– Surgery schools or other tailored preparations, where pa-
tients attend a group session with members of the multi-
disciplinary team preoperatively to be educated on the
anaesthetic, surgery and recovery

– Preoperative nutritional assessment, carbohydrate load-
ing and minimizing starvation

– Drinking, eating (for nutritional supplementation) and
mobilizing within 24 h

– Minimize tubes, drains and “institutionalization”

A new pilot project within PQIP is called the perioperative
medicine Variable Life Adjusted Display (pomVLAD) [21],
and is intended to provide a real time risk adjusted post-
operative morbidity measure via online dashboards and regu-
lar reports. The dashboard will show the observed and expect-
ed post-operative morbidity and will be combined with the
ERAS recommendation reporting. It will also show areas
where local quality improvement is needed.

Perioperative Medicine

In January 2015, the RCoA launched its vision document:
“Perioperative Medicine: the pathway to better surgical care
[22••]”, with the aim to develop a collaborative programme for
perioperative care delivery. Within the statement of support,
the phrase “encompasses the principles of enhanced recovery
that we know can deliver better patient experience as well as a
more efficient elective care pathway and can lead to the

Fig. 1 PQIP patients and
enhanced recovery [19]
Patients in green: on enhanced
recovery (ER) pathway. Patients
in red: not on ER pathway. Blue:
unknown. Reproduced here with
permission from the Royal
College of Anaesthetists, but the
RCoA has not reviewed this as a
whole. Originally published in the
PQIPAnnual Report 2017–18.

Table 1 National compliance with enhanced recovery principals from
the UK’s PQIP report [19].

ERAS component % compliance

Carbohydrate preloading 47

Individualized risk assessment 67

Warming devise used 97

Cardiac output monitor used 31

No nasogastric tube in recovery (colorectal only) 91

No drains in recovery (colorectal only) 57

Drinking at 24 h 78

Eating at 24 h 60

Mobilizing at 24 h 76

DrEaMing (on day 1) 53
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delivery of the best possible quality of care for patients”.
Enhanced recovery programmes are at the centre of this agen-
da. The RCOA has subsequently produced an educational
film for both patients and health professionals in order to
explain the concept of the suggested care model [23].
Alongside the launch of this, we have seen the addition of
perioperative learning outcomes as a compulsory module for
trainee anaesthetists to support the future delivery of periop-
erative care.

2019 Cardiac ERAS

The ERAS Society and the United States (US)-based ERAS
Cardiac Society jointly produced evidence-based guidelines
to standardize care and improve outcomes for cardiac surgery
[ 24]. This particular ERAS programme advocates for
prehabilitation in the form of education, nutritional, exercise,
social support and anxiety reduction. While this is a recom-
mendation, the authors note that the supporting evidence is
limited.

Centre for Perioperative Care

The UK’s Centre for Perioperative Care (CPOC) was
launched in May 2019 as a partnership of the RCoA, RCS,
RCP, RCoN, Royal College of General Practitioners and the
Association of Anaesthetists. The collaboration of these var-
ied organizations strongly demonstrates the importance of the
multidisciplinary team. The aim of the centre is to drive inte-
gration of multidisciplinary cross-organizational patient care
across the UK through the “triple aim” [25] of:

– Improving quality of healthcare
– Improving health of the population
– Achieving value and financial stability

Included in one of its initial focus points is enhanced re-
covery, along with; management of diabetes and anaemia,
individualized pain management and DrEaMing. These aims
are streamlined with the PQIP aims for the upcoming year.
This demonstrates that enhanced recovery is still very much at
the forefront of delivering good quality perioperative care.
The CPOC believes that working with patients and the public
at all stages of care is vital to provide the best quality for
patients. In time, PQIP will be able to provide a wealth of data
to understand the progress of major surgery and the advances
CPOC is making.

Outcome Measures

While the initial literature on ERAS programmes focused on
standard measures such as mortality, morbidity and

readmission rates, there is an increasing need for the profes-
sion to be focussing more on PROMs [26]. The important
measures for patients are generally their quality of life or de-
gree of independence. While standard measures are still im-
portant, over the last 10 years, there has been a gradual move-
ment towards using PROMs and ensuring other outcomemea-
sures are transparent.

The NHS has been part of this change to look at PROMs.
Since 2009 the NHS has been collecting data on hip and knee
replacements, in particular PROMs, which are available via
NHS digital [26]. PROMs can be categorized as [27]:

– Patient satisfaction
– Decision regret
– Patient preference
– Health-related quality of life

PQIP, for example, collects data on generic health pre- and
post-operatively via EuroQol’s health-related quality of life
score (EQ-5D) [28] and disability assessment pre- and post-
operatively via the World Health Organization’s Disability
Assessment Score (WHOSDAS) [29]. This identifies impor-
tant data on how patients are doing functionally, compared to
their baseline. This can help with difficult decisions such as if
to operate.

Beyond ERAS

ERAS Plus

ERAS plus [30] has been developed and is currently piloting
in the UK’s Manchester area. The key patient’s aims are get-
ting active, chest training, muscle strengthening, surgery
school, living, and eating well. Provisional results show a
50% reduction in post-operative pulmonary complications,
an average LOS reduction by 3 days, and trust financial sav-
ings of £500,000 per year [31]. The group has developed a
mobile phone application; the ERAS plus app – giving exer-
cise examples, links to local gyms, information on eating well
and advice on giving up smoking and alcohol. With more
people engaging in technology – irrespective of age or gener-
ation – such applications will undoubtedly form vital re-
sources going forward.

Prehabilitation

The concept of prehabilitation originated from the oncological
speciality, and given its close relationship with surgery has
rapidly progressed. In July 2019, the Principals and
Guidance for Prehabilitation Within the Management and
Support of People with Cancer document was launched by
the UK’s Macmillan Cancer Care and the National Institute
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of Health Research [32•]. It focused on preparing for treatment
by promoting healthy behaviours as well as exercise, nutrition
and physiological interventions. It has been previously be-
lieved that the urgency of surgery in oncology meant there
was not enough time for preoperative interventions.
However it has been shown as little as 2 weeks of interven-
tions can improve outcomes [33•]. There is emerging evidence
to support that all of the individual aspects of prehabilitation
provide better patient outcomes [34•]:

– Psychosocial interventions reduce psychological distress
as well as function impairment [35, 36]

– Physical exercise reduces post-operative complications
and length of stay [37-39].

– Nutrition improves response to treatment [40]

It is therefore not unreasonable to consider prehabilitation
as an extension of enhanced recovery, and in a good enhanced
recovery programme, there is a focus on preoperative nutri-
tion, exercise and optimisation of medical conditions. It is also
important to note that there are benefits from prehabilitation
even if the surgical option is not the preferred option after
patient-centred discussions. For example, evidence shows pa-
tients will return to a better functional status and quality of life
following chemotherapy if they have had prehabilitation com-
pared to those who have not [33•].

Technology and Healthcare

There is a current trend of the public wearing and using tech-
nological devices that track fitness (e.g. using a smart phone to
check how many steps a patient is doing in a day), with an
inbuilt target of 10,000 steps a day. Separately the US Food
and Drug Administrations (FDA) approved an iPhone appli-
cation that records the equivalent of lead 1 of an electrocar-
diogram, for informational use only. Some private healthcare
providers (such as vitality) advocate the use of step counters in
order for customers to reduce their insurance premiums, with
the assumption if you are more active, you are less likely to
have health problems and also collect data on food shopping
habits via supermarket loyalty cards. Therefore it is unsurpris-
ing that technology is starting to feature more in literature and
research findings.

One study [41] provided its patients with a Fitbit Charge
HR™, (Fitbit, San Francisco, CA) and found that these de-
vices are good at capturing biophysical parameters and asso-
ciated with high-patient engagement in healthcare. While the
devices were able to assess sleep as well as general activity,
the integration and merging of data into existing care path-
ways and databases is more challenging. More recently, one
group found patients with a higher post-operative daily step
count were less likely to have a prolonged LOS, allowing
prediction of those at risk of poor outcomes [42].

Portable laptops and tablets are becoming more popular
within NHS hospitals. There is increasing transition to paper-
less systems with electronic health records, and the advan-
tages of this for real-time data collection are huge.

Conclusions

In order to provide optimal patient care, patients should be
placed on an enhanced recovery programme post-surgery.
While there are concerns over a “one size fits all” approach,
a multitude of evidence-based interventions are consistently
shown to benefit patients. Given the potential since the launch
of the UK’s enhanced recovery partnership in 2009 [8], one
would expect for most hospitals to be now using ERAS as a
standard of care for most surgeries. However as PQIP [19] has
demonstrated in their most recent report, this is not the case.

The biggest challenges within ERAS are data collection
and looking at compliance with pathways and patient out-
comes. As the NHS enhances its digital capabilities, the ease
of data collection should improve. Alongside this, larger da-
tabases such as PQIP will continue to provide a rich data set
for analysis, and almost all surgical specialties now have a
published enhanced recovery protocol. With the ability to
compare outcomes, it creates the opportunity to share proto-
cols among hospitals so that all the programmes that work
well can be disseminated.

A credible goal for the profession will be to implement
real-time data collection and analysis. Technology will play
a significant part in supporting this, alongside an increasing
level of patient engagement with wearable devices. From the
medical perspective, having real-time compliance rates to the
components of the pathway provide a visual representation of
whether or not aims are met. Where aims are not, this can be
acted on in a timely fashion, and such feedback provides early
reinforcement to entrench positive behaviours. One of the rea-
sons for launch of NELA and enhanced recovery programmes
was due to the large variations in outcomes among centres;
these online databases allow direct comparisons and highlight
areas for improvement.

With increasing awareness and knowledge of perioperative
medicine and the establishment of the CPOC, as well as the
emerging evidence on prehabilitation, there is new invigorated
energy to ensure more enhanced recovery protocols are insti-
gated and complied to. The authors hope that in a further
5 years, all elective surgical patients will be on enhanced re-
covery programmes.
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