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Enhanced Recovery After Surgery: a patient centered process
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Abstract: The Enhanced Recovery After Surgery (ERAS) is a model of care introduced in 1997 by a group

of general surgeons from Northern Europe led by Henrik Kehlet. The core of this approach is to produce

improvements in surgical patient outcomes, especially in the reduction of hospital stay, complications rate,

early recovery and reduction of economic burdens. Simply elaborating and establishing a protocol is not

enough and much more efforts and changes are needed to achieve the aim to offer a sustainable improvement

in the overall quality of patient care, therefore, ERAS is not a single and rigid protocol but is a method, a

“modus operandi”, a new way of multidisciplinary teamwork with readiness to make changes as knowledge

evolves, i.e., a revolution of medical-scientific thought: we have to move from the concept of “management

of disease” to that of “health promotion”.
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Introduction and historical notes

The Enhanced Recovery After Surgery (ERAS) is a model
of care introduced in 1997 by a group of general surgeons
from Northern Europe led by Henrik Kehlet (1-4) with
a background experience on colorectal fast track surgery.
They formed a research group with the aim to explore
the ultimate care pathway for patients undergoing open
colorectal procedures, and specifically, to implement
strategies in the effort to decrease the incidence of
postoperative ileus affecting cost and length of hospital stay.

The core of this approach was to reduce the body’s
reaction to surgical stress by optimizing the perioperative
nutritional status, promoting analgesia without opioids and
early postoperative feeding (3).

The group grew over time with colleagues joining in
from several other countries and surgical specialties and the
first papers reported important improvements in time and
quality of recovery after various kinds of surgery (4).
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In 2010, following the significant and growing successes
reported by these studies, the “ERAS® Society” was officially
created and registered in Sweden as an international non-
profit medical academic society with members from different
professions involved in surgical care (4).

The activities of ERAS Society include publishing
and updating a range of guidelines by aid of experts
from around the world, continuing to develop guidelines
addressing additional surgical specialties, running an annual
international congress since 2012, and especially developing
the “ERAS implementation program” (EIP). In the EIP
teams of surgeons, anaesthetists, nurses, and allied health
professionals come together in workshops over a period of
8-10 months and are coached while implementing ERAS in
their own unit (4).

The current ERAS Society implementation program was
initiated in Sweden, then spread out in the Netherlands,
United Kingdom, and Switzerland and later extended to
Canada, Australasia, United States, France, Spain, and Latin
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Table 1 Key components of a model of ERAS protocol
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Preoperative phase

Intraoperative phase

Postoperative phase

Preadmission counselling

Evaluation and optimization of organ dysfunction
Alcohol abstinence for 4 weeks

Smoking reduction in abusers (I)

Nutritional support of 7-10 days duration
Micronutrient supplementation (1)

Reduction of fasting and intake of sweet drinks

Patient education of the postoperative
care plan (Ill)

Prophylactic antibiotics

Regional anaesthesia techniques (V)
Balanced fluid administration
Minimally invasive surgery (V)
Minimizing surgical drains
Minimizing nasogastric tubes

Minimizing urinary catheters

Hypothermia prevention

Pain control minimizing opioids (VI)

Balanced fluids with minimization of iv therapy
Thromboembolic and anti-nausea prophylaxis
Hypoxemia and hypothermia prevention

Early removal of drains, tubes and catheters
Early mobilization and oral feeding

Do not interrupt the chronic preoperative
therapy

Post-discharge careful follow-up

(I) From 1 to 2 months of abstinence is required to improve pulmonary function; (Il) this supplementation is reserved to patients manifesting
significant micronutrient, vitamins and minerals deficiencies; (lll) patient education may aid coping (or reduce) anxiety, and also enhance
postsurgical recovery; (IV) appropriate regional anesthesia techniques (minimizing opioids use) are required to achieve analgesia and
reduction of stress-induced organ dysfunctions over the postoperative period; (V) minimally invasive surgery is required to achieve “fast
track” surgery with minimal hospital stay and reduced convalescence; (VI) avoid opioids and encouraging adjunctive multimodal non-
narcotic analgesic techniques. ERAS, enhanced Recovery after Surgery.

America (4).

The EIP provides the ERAS Interactive Audit System
(EIAS), intended for real-time quality control including a
hourly updated database that became a powerful tool for
clinical research of the health care providers involved with
the ERAS Society network (4).

Several reports from different centers described relevant
savings implementing ERAS into daily care (4).

ERAS is not a single and rigid protocol but is a method, a
“modus operandi”, a new way of multidisciplinary teamwork
with readiness to make changes as knowledge evolves, i.e., a
revolution of medical-scientific thought (4).

State of the art and future challenges

Recent reviews of the literature about ERAS in colorectal
surgery, general surgery, thoracic surgery, urology, and
gynaecology reported that the implementation of ERAS
protocols has not been uniform across surgical specialties (3,5).

Overall, ERAS protocols produced improvements in
patient outcomes, especially in the reduction of hospital
stay, while complication and re-admission rates were
significantly reduced only for colorectal surgery (3,5).

Simply elaborating and establishing a protocol (1able 1) is
not enough and much more efforts and changes are needed
to achieve the aim to offer a sustainable improvement in the
overall quality of patient care.
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More specifically (4,5): first thing to do is to create
a multidisciplinary team consisting of 4 to 8 people
including a surgeon, an anaesthesiologist, a nurse and
an administrative employee. Particularly, it would be
necessary for the nurse to be able to dedicate at least
50% of the working time to the ERAS protocol. The
aforementioned team must adhere to the EIP, carefully
following the directives and implementing these protocols
in its own units and/or hospitals. The team is trained by
expert specialists identified and directly certified by ERAS
Society. The training period lasts 8-10 months and is
structured in 4 workshops. Between the various workshops,
the staff defines the “action periods” during which the
professional-students have specific tasks to do or goals to
achieve. The change management method used is the so-
called “Breakthrough Method” developed by the Institute
for Healthcare Improvement in Boston. This method, also
called “Plan-Do-Study-Act”, is known all over the world
and is used in quality improvement projects. It is based
on the identification of measurable objectives, followed
by planning, implementation, observation with evaluation
(measurement) and then the implementation of any
adjustments (4,5).

Another important aspect is the financial sustainability
of these projects. This problem can justify the scepticism
of the leadership of health care provider organizations. In
fact, especially in the beginning, the ERAS protocols may
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seem expensive; however in a medium time perspective,
the relevant economic allocation can result in a return in
terms of savings and therefore in the possibility of further
development plans: the “return on investment” (ROI)
concept. Two other barriers have to be overcome for the
implementation of ERAS. The first one is related to staff: it
is sometimes very difficult to involve in a changing process
professionals who have worked in a certain way for many
years and maybe since the beginning of their working life.
The other barrier is patient-related: patients in a difficult
moment of their life, like a recent diagnosis of tumor, may
have the impression that they are undergoing some kind of
experimental procedures. All this, is clearly correlated with
patients’ cultural level, their ability to fully understand the
proposed therapeutic program and therefore the ability to
adhere to it (5).

As far as thoracic surgery is concerned no clear ERAS
guidelines are published yet and only few of the papers
regarding ERAS are useful in order to point out all the
aspects of the ERAS thoracic surgery project (6-8).

In a recently published paper, Jurt et al. (9) clearly
demonstrated that better adherence to the protocol is
associated to a shorter hospital stay and a decreased
complication rate. In particular a statistical significant
difference is evident between patient who had less than 70%
adherence and patients that had more than 80% adherence.

Unfortunately sometimes surgeons are too much worried
about some items which are not that much important
for patients. Only a handful of studies report patients’
perspective. In a qualitative patient-led study Gillis ez 4/. (10)
showed what really is important for the patients: they want
to be better informed during the preoperative counselling
about what ERAS really is and what they are asked to do.
They also would like to have more comprehensive discharge
information. On the contrary writing a daily journal, a very
important thing for the doctors, was not considered really
important by the patients.

In the last few years many different centres have
focused on ERAS programs so too many protocols are now
available and there are too many elements to be considered.
Identifying which items are really important could really
be helpful. In a paper published in 2016 on 614 patients
Thorn er al. (11) define active and passive items. Passive
items are all of the elements that do not require patient’s
will to be carried out such as thoracic epidural anaesthesia,
intraoperative fluid treatment or avoidance of nasogastric
tube and urinary catheter.

Active items meanwhile definitely need patients’
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cooperation to be carried out; for example they include
switch to oral analgesia and early mobilization.

Passive compliance reported in the study was quite high
(93.6%) especially if compared to active compliance that
was only 56.5%.

Furthermore what is really important is that poor active
compliance is associated with increased major morbidity
and increased length of stay so it has a strong predictive
value for surgical outcomes.

As active elements are mostly found in the postoperative
phase there should be a strong emphasis on the need of a
postoperative counselling to the patients; surgeons usually
tend to give a lot of information about preoperative and
intraoperative procedures forgetting the postoperative
phase. This may lead the patients to what is described by
Nicolescu et al. (12) as post-hospital syndrome. The ERAS
program should not be limited to the perioperative period,
but should include the journey from diagnosis to complete
patient recovery.

Patient education is of paramount importance when
speaking of ERAS, in fact the best surgical outcomes
are possible only when patients take ownership and
responsibility for their role; only by doing this the patients
can fully understand the different items of the protocol and
adhere to them in the best way (6).

Regarding patients’ attitude to collaborate with doctors
in an ERAS program very interesting work comes from
Graffigna er al. (13,14). In her paper the author clearly
demonstrates that PAM 13 (Patient Activation Measure),
with its Italian translation PAM 13-I is a valid and reliable
instrument to assess patients’ ability to deal with disease.
A high patient activation, which is described as “...the
knowledge, skills, confidence and behaviours for managing
one’s own health and bhealth care...” (15), leads to better
management of the disease and better adherence to the
protocol which eventually translates in better clinical
outcomes.

In conclusion ERAS is a patient-tailored process, every
patient has its own experience and patients’ feedback is of
paramount importance to build a successful program. ERAS
is not a single and rigid protocol but is a method, a “modus
operandi”, a new way of multidisciplinary teamwork with
readiness to make changes as knowledge evolves, i.e., a
revolution of medical-scientific thought, we have to move
from the concept of “management of disease” to that of
“health promotion” (6).

The message that patients bring to ERAS is “...if you tell
us why and help us understand what we need to do, we’ll be more
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than bappy to do all we can...”. That is why patients have to
be invited into ERAS.
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