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The concept of enhanced recovery after surgery (ERAS)
is developed according to the evidence-based medicine.
ERAS reduces the physiological and psychological stress
in surgical patients. It aims at expediting postoperative
recovery by implementing specific strategies in
perioperative management. It optimizes the perioperative
care through the multidisciplinary collaboration of
surgeons, anesthesiologists, nurses and nutritionists;
reduces the perioperative stress response and postoperative
complications; shortens the hospital stay, and promotes the
patient rehabilitation (1).

The concept of ERAS was first proposed by a Danish
surgeon Kehlet in 1997 (2). ERAS has been gradually
applied to various fields of the global surgical world since
then (3,4). After 20 years of clinical practice, ERAS has
been proved to reduce the total hospitalization expenditure,
shorten the duration of hospitalization, reduce the incidence
of postoperative complications, and improve the quality of
healthcare services (5,6). Thus, high awareness on policy
level is recognized by increasingly numbers of countries
in terms of developing protocols in ERAS. ERAS has
become a government-led clinical pathway in Europe and
the united states. The concept of ERAS was introduced to
china in 2007. After more than a decade application, it has
attracted great attention from academic scholars in Chinese
healthcare society. It has been now applied in tertiary
hospitals with solid professional strength and great technical
support (7,8).

The implications of ERAS include a variety of core
elements. Firstly, it must include preoperative patient
education. Secondly, the bowel preparation is not applied
as a preoperative routine procedure, but is selectively
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applied to patients requiring colorectal surgery. Thirdly,
it shortens the duration of preoperative fasting and
optimizes anesthesia process. Fourthly, it should include the
proper use of surgical minimally invasive techniques and
avoid routine use of nasogastric tubes and intraoperative
hypothermia. Moreover, it should include the restriction on
fluid infusion, active treatment of postoperative pain, nausea
and vomiting. Lastly, it should include the encouragement
towards exercise early after surgery and start enteral intake
as soon as they could. This optimized clinical pathway
runs complete treatment processes through patients’ pre-
admission, preoperative, intraoperative, postoperative, and
post-discharge, with the core value of emphasizing the
concept of providing patient-centered care.

In addition, by considering the complexity of the
diagnosis and treatment of hepatic and pancreatic diseases,
preoperative routine process should include a collaboration
of medical imaging, endoscopy, pathology, oncology,
radiotherapy, gastrointestinal, anesthesia and physicians
from other related specialties to form a multidisciplinary
team (MDT), to discuss clinical problems in terms of the
diagnosis, further improvement of examination, indications
for surgery, resectability assessment, preoperative
neoadjuvant therapy, and treatment of comorbidities,
to develop individualized treatment plans. Therefore,
the ERAS concept emphasizes the multidisciplinary
collaboration, which is the premise and basis for ERAS.

At present, the ERAS society has issued a series of
ERAS clinical practice guidelines for liver surgery,
pancreaticoduodenectomy (9,10). Recently, some ERAS
expert consensus or clinical pathway management
guidelines have also been published in china (11,12).
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Figure 1 ERAS implementation standardization process in our hospital. ERAS, enhanced recovery after surgery.

These ERAS guidelines or pathways are derived from
clinical practice and have been developed under evidence-
based medical optimization of previous perioperative
treatment interventions with support by high level of
evidence. However, because of the complexity of clinical
practice and the individual variation of patients, the
implementation of ERAS cannot be generalized. The
multifactorial considerations, such as patient condition,
the treatment process, the department and the hospital
facilities are necessary. In addition, there are still many
areas of clinical practice that lack sufficient clinical based
evidence and require more clinical studies to validate.
For example, in hepatectomy, there is still insufficient
clinical evidence in the management of patients with
cirrhosis and hepatic insufficiency. The study on large-
scale hepatectomy, perioperative fluid therapy, and the
impact of precise hepatectomy are needed on ERAS. In
our hospital, the application of ERAS for hepatobiliary and
pancreatic diseases has been carried out for more than 4
years, and achieved good clinical results and rich clinical
experience. We have developed a unique ERAS multi-
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perspective management system and ERAS implementation
standardization process (Figure 1). The core value of
this system is on patient airway management and covers
six major perspectives: airway management, drain tube
management, pain management, nutrition management,
thrombus management and exercise rehabilitation.

Overall, given the highly effective clinical practice of
the ERAS and the high recognition and increased attention
of the medical society in china and worldwide, the future
development trend of ERAS is to be applied routinely in
hospital surgical practice and clinical pathway. The scope
of practice will also gradually expand from the current
elective, single and typical surgery to emergency, severe
trauma, infection and other critical illnesses. It must be
emphasized that during the ERAS process, attention should
be paid to shortening the hospitalization, reducing medical
expenses, and reducing the rate of re-admission. Adhering
to the basic principles of safety first and efficiency second,
standardizing medical behavior, strengthening professional
communication and constructing a safety management
system during the operation period will enable ERAS to be
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carried out and implemented more safely and effectively.
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