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KEYWORDS Summary Enhanced recovery after surgery (ERAS) is a series of perioperative optimized
Hepatectomy; treatment measures based on evidence-based medicine which can control perioperative
Enhanced recovery pathological and physiological responses, reduce surgical trauma and postoperative stress,

after surgery; and then achieve rapid recovery. This is a new concept in the 21st century, which is a revolu-
Consensus tion to the medical treatment and rehabilitation mode. Based on the clinical application study

and expert experience in present ERAS in hepatectomy field at home and abroad, Chinese
Expert Consensus on Enhanced Recovery After Hepatectomy (Version 2017) is established.
The Chinese Expert consensus is the first guideline in the area of ERAS in hepatic surgery in
China, which is drafted by the committee organized by Chinese Medical Association and China
International Exchange and Promotive Association for Medical and Health Care.
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1. Introduction pathological and physiological responses, reduce surgical
trauma and postoperative stress, realize the targets of
postoperative sufficient analgesia and early mobilization,
and promote the recovery of organ function, so as to reduce
the postoperative complications, promote patients’ recov-
ery, shorten the length of hospital stays and save medical
cost.””? So far, corresponding guidelines for ERAS after
elective colonic surgery, elective rectal/pelvic surgery,

Provincial Hospital, The First Affiliated Hospital of University of pancreaticoduodenectomy and gastrectomy in common

Science and Technology of China, Anhui Province Key Laboratory of surgical fields have been internationally established in
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Enhanced recovery after surgery (ERAS) is a series of peri-
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* Corresponding author. Department of Hepatic Surgery, Anhui

https://doi.org/10.1016/j.asjsur.2018.01.007
1015-9584/© 2018 Asian Surgical Association and Taiwan Robotic Surgery Association. Publishing services by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:jwd1968@sina.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.asjsur.2018.01.007&domain=pdf
https://doi.org/10.1016/j.asjsur.2018.01.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.sciencedirect.com/science/journal/10159584
http://www.e-asianjournalsurgery.com
https://doi.org/10.1016/j.asjsur.2018.01.007
https://doi.org/10.1016/j.asjsur.2018.01.007

12

W. Jia et al.

(Version 2015), and Chinese Expert Consensus on ERAS
Perioperative Management (Version 2016) have also been
published.”

Literatures on ERAS for hepatectomy have been rarely
reported at home and abroad, and only preliminary clinical
practice and experience can be referenced’’. In September,
2016, ERAS guidelines for hepatectomy was published by
European ERAS Society."" However, the clinical strategies
recommended by present guidelines are based on the ther-
apeutic protocols of ERAS in colonic surgery, which do not
emphasize the influence of basic liver diseases like liver
cirrhosis on ERAS. In view of the complexity and character-
istics of hepatectomy itself, such as various basic liver
diseases, different liver cirrhosis severity, distinguished
liver reservation function, and diverse surgical methods and
ranges, it cannot be generalized in all patents undergone
hepatectomy.'” For example, if only the key techniques
applied in colorectal surgery are followed for all patients, it
may not obtain the satisfactory effect of enhanced recovery,
or even triggers damage to patients on the contrary.'? Based
on the clinical application study and expert experience in
present ERAS in hepatectomy field at home and abroad,
Chinese Expert Consensus on Enhanced Recovery After
Hepatectomy (Version 2017) is established. According to the
grading of recommendations assessment, development and
evaluation (GRADE) system, the level of evidence quality is
classified into "high, moderate, low and very low”, and the
grade of recommendation into “high and general”."?

2. Preoperative items

2.1. Preoperative evaluation of liver reservation
function

Preoperative accurate evaluation of liver reservation func-
tion is of great significance in selecting reasonable thera-
peutic methods, grasping proper surgical range for
hepatectomy, and reducing the incidence rate of post-
operative liver failure, and is also the footstone for post-
hepatectomy ERAS.'”> The ranges of liver parenchyma le-
sions, liver function Child-Pugh classification and indoc-
yanine green retention rate within 15 min (ICGR15)
classification are used to evaluate patients’ liver reservation
function, so as to definite the minimum functional liver size
that can maintain physiological compensation of human
body, in which essential functional liver volume (EFLV) is an
important content for the quantitative evaluation of liver
reservation function.™

2.1.1. Recommendation 1

The patients should receive accurate evaluation of liver
reservation function before the surgery (level of evidence:
moderate; grade of recommendation: high).

2.2. Surgical plan

Three dimension (3D) visualization technology can be used
to determine the resectable range of liver, surgical
method, surgical approach and optimal liver parenchyma
segmentation layer based on the local status of lesions and
the relationship with primary adjacent vessels, analysis of

size in portal vein perfusion area, and the quantitative
evaluation of liver vein drainage area, so as to predict and
design the resection and re-construction of important
vascular structures and systematically evaluate the surgical
risks and establish strategies for risk control, after which
different surgical protocols can be compared, screened and
optimized based on subjunctive hepatectomy.'® The ther-
apeutic protocols can be perfected through reasonable
surgical decision, controllable surgical interventions and
predictable therapeutic efficacy, so as to accelerate
postoperative recovery of the patients.'®

2.2.1. Recommendation 2
3D visualization technology can be applied before the sur-
gery for surgical plan (level of evidence: low; grade of
recommendation: general).

2.3. Preoperative counseling and education

Preoperative positive psychological counseling is of impor-
tant significance in reducing perioperative stress and pro-
mote postoperative recovery. Counseling and education
related to hepatectomy protocols, selection of anesthesia,
pain control and respiratory function training will be given
orally or in written form by physicians and nurses to pa-
tients and their families before the surgery, which will be
beneficial to the promotion of early food intake and early
mobilization, and help patients and their families coop-
erate with postoperative recovery and finish ERAS items
successfully. '’ 2

2.3.1. Recommendation 3

Patients should receive routine dedicated preoperative
counseling and education before hepatectomy (level of
evidence: moderate; grade of recommendation: high).

2.4. Preoperative nutrition support

Nutritional risk screening (NRS) 2002 is used to screen the
nutrition risk in all patients. Patients with nutrition risks
will further receive specific nutritional status evaluation
devices for nutrient evaluation like patient-generated
subjective global assessment (PG-SGA) and subjective
global assessment (SGA) in order to figure out their nutri-
tional status. NRS 2002 > 3 points indicate the nutrition
risk, and nutrition support should be given before the sur-
gery. Patients with NRS 2002 < 3 points will not receive
nutrition support temporarily, but should be reevaluated
after 1 week or after the surgery and when the disease
changes. As to patients with mild and moderate malnutri-
tion, scheduled surgery can be given during nutritional
education and treatment. As to patients with severe
malnutrition [weight loss >10—15% within 6 months, food
intake < 60% of the recommended nutrient intake,
persisting for more than 10d; the body mass index
(BMI) < 18.5 kg/m? and serum albumin (ALB) <30 g/L; no
hepatorenal dysfunction], nutrition support can be per-
formed for 7—14 d under the guidance of dietitians, and
surgery will be conducted after their nutritional status is
recovered.?' Oral immunonutrition is limited in its evidence
of therapeutic value in hepatectomy.!
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2.4.1. Recommendation 4

Patients with nutrition risk should receive nutrition support
treatment before hepatectomy, and oral nutritional sup-
plements (ONS) is the first choice (level of evidence:
moderate; grade of recommendation: high).

2.5. Preoperative bowel preparation

Hepatectomy has relatively low requirements to bowel, and
routine preoperative bowel preparation is not recom-
mended as it is not beneficial to patients’ homeostasis and
postoperative recovery.??

2.5.1. Recommendation 5

Routine preoperative bowel preparation is not recom-
mended (level of evidence: high; grade of recommenda-
tion: high).

2.6. Preoperative fasting and water deprivation

Long-term fasting before the surgery is harmful to patients,
especially to those complicated with basic liver diseases.
Intake of small amount of carbohydrates late at night helps
improve the protein metabolism of patients with liver
cirrhosis.” In addition, intake of high carbohydrates 2 h
before induction of anesthesia can relieve patients’ anxiety
and sense of huger, and reduce postoperative insulin
resistance and loss of nitrogen and protein.*>

2.6.1. Recommendation 6

As to patients without gastrointestinal dyskinesis, intake of
clear liquid is recommended until preoperative 2—3 h, and
solid food is forbidden since preoperative 6 h (level of
evidence: low; grade of recommendation: high).

2.7. Preoperative application of anti-anxiety
medication

Preoperative application of anti-anxiety medication mainly
aims to control stress and alleviate anxiety. However,
preoperative routine application of long-acting analgesics
does not show clinical benefit. Therefore, preoperative
routine application of long-acting analgesics is not recom-
mended in ERAS protocols in multiple fields, while short-
acting analgesics can be considered in epidural anesthesia.
The application of anti-anxiety medication before hepa-
tectomy is not recommended in Meta-analysis.”* 2

2.7.1. Recommendation 7

Application of long-acting anti-anxiety agents should be
avoided before hepatectomy (level of evidence: moderate;
grade of recommendation: high).

2.8. Preventive application of antibacterial
agents?®

It is proposed that antibacterial agents be applied 30 min-1 h
before skin incision or at begin of anesthesia, for which
intravenous administration is recommended. Surgery begins
after the end of infusion to ensure that the antibacterial

agents in local tissues exposed in surgical site have reached a
concentration enough to kill the infected bacteria during
operation. The effective acting time of antibacterial agents
should run through all surgery procedures, and the agents
should be used additionally during operation if the surgical
duration is >3 h or exceeds >2 folds of the half-life period of
all agents, or the hemorrhagic volume is more than 1500 mL in
adults. The time of preventive drug administration should be
less than 24 h. The possible infected bacteria in hepatectomy
include Gram-negative bacilli and anaerobic bacteria (such
as bacteroides fragilis), for which the optional antibacterial
agents include the first and second generations of cephalo-
sporins or ceftriaxone and (or) metronidazole, or cepha-
mycins. The first generation of cephalosporins with
evidence of evidence-based medicine is cefazolin while
the second generation is cefuroxime. If patients are allergic
to B-lactams, clindamycin + aminoglycosides or
aminoglycosides + metronidazole can be applied.

2.8.1. Recommendation 8

Antibacterial agents can be used preventively before hep-
atectomy (level of evidence: moderate; grade of recom-
mendation: high).

3. Intra-operative items

3.1. Selection of anesthesia

The anesthesia mode for hepatectomy should be selected
based on surgical types, patients’ disease conditions and
liver function, including general anesthesia, epidural
anesthesia, and general anesthesia combined with epidural
anesthesia.'”?” Laparoscopic hepatectomy usually adopts
general anesthesia with endotracheal intubation, or gen-
eral anesthesia combined with epidural anesthesia.?® If
patients are free from coagulation dysfunction, epidural
anesthesia through middle thorax is an ideal anesthetic
selection for laparotomy hepatectomy as it is in favor of
protecting lung function, relieving cardiovascular load,
reducing postoperative paralytic ileus and stress response,
and shorten the length of hospital stays.?’>'

3.1.1. Recommendation 9

Epidural anesthesia through middle thorax can be dis-
cretionarily considered according to patients’ disease
conditions (level of evidence: moderate; grade of recom-
mendation: high).

3.2. Surgical methods

The surgical methods can be divided into laparotomy hepa-
tectomy, laparoscopic hepatectomy and robot-assisted
laparoscopic hepatectomy based on abdominal approaches
for surgical methods, and into anatomical hepatectomy and
non-anatomical hepatectomy based on surgical methods.
Surgical approaches and incision should be selected to
excellently expose surgical field. It is advised that ultra-
sound should be used in operation to explore the number and
range of liver lesions, diagnose the anatomical relationship
between lesions in liver parenchyma and important vascular
structure, and mark the running direction of important
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vessels such as liver veins. Application of methods like
staining with methylene blue or selective blockage of he-
patic blood flow that requires resection of liver segment
contributes to the accurate demarcate the boarder of liver
segment. Laparoscopic hepatectomy can be conducted by
experienced hepatobiliary surgeons, especially resection of
left exterior liver lobe and resection of anterior liver lesions

3.2.1. Recommendation 10

Laparoscopic hepatectomy can be conducted by experi-
enced hepatobiliary surgeons (level of evidence: moderate;
grade of recommendation: high).

3.3. Control of liver blood flow

Application of techniques to control liver blood flow in
hepatectomy conduces to reducing hemorrhagic volume,
protecting organ function and resecting lesions safely. In-
dividual technique for control of liver blood flow is advo-
cated.’> As to patients with serious damage of liver
parenchyma and reserved liver function size located in
borderline state, methods that do not block liver blood flow
or elective blockage of half-liver blood flow can be
considered. As to patients with normal liver parenchyma
and enough reserved liver function size, Pringle and inter-
mittent blockage method (blood flow of porta hepatis is
blocked for 15 min and then opened for 5 min intermit-
tently) can be selected. During operation, central venous
pressure (CVP) should be controlled cautiously so as to
ensure that CVP s CVP<5 cmH,0 (1 cmH,0 = 0.098 kPa).

3.3.1. Recommendation 11

Individual technique for control of liver blood flow is
advocated (level of evidence: low; grade of recommenda-
tion: high).

3.4. Separation of liver parenchyma

The methods for separation of liver parenchyma is selected
according to the zonal distribution characteristic of liver
vessels, in which cut-ultrasound aspiration and ultrasound
knife are used for the accurate anatomy of central liver or
zone near to liver vessels, while forceps holder combined
with electrocoagulation is applied in peripheral liver zone
without important vascular structure.'® Application of
refined instrument for separation of liver parenchyma can
accurately anatomize and treat the vascular structures on
liver cross section, maintain the integrity of vascular
structure of the residual liver tissues, and avoid the
approximating suture to liver cross section. The optimal
selection of techniques for separation of liver parenchyma
can reduce the intra-operative hemorrhagic volume to the
minimum, decrease the incidence of postoperative hem-
orrhage on liver cross section and postoperative biliary
fistula, protect the function of residual liver, reduce the
incidence of postoperative liver failure, and enhance
patients’ postoperative early recovery.'?

3.4.1. Recommendation 12
Refined techniques for separation of liver parenchyma are
recommended, and routine approximating suture to liver

cross section is not advocated (level of evidence: low;
grade of recommendation: general).

3.5. Indwelling of nasogastric tubes

Indwelling of nasogastric tubes may induce postoperative
discomfort and stress response, induce or aggravate pul-
monary infection and pulmonary atelectasis, impact post-
operative early food intake, and postpone the post-
hepatectomy recovery.** The indwelled nasogastric tube
in hepatectomy should be withdrawn at the end of the
surgery. Routine application of nasogastric tubes to reduce
pressure is not recommended after the surgery.

3.5.1. Recommendation 13

Indwelling of nasogastric tubes is not recommended to be
used routinely as it may increase the risk of pulmonary
complications after hepatectomy (level of evidence: high;
grade of recommendation: high).

3.6. Preventing intra-operative hypothermia

Occurrence of intra-operative hypothermia (<36 °C) is
related with the function of anesthetics in inhibiting the
body’s temperature regulating effect and the loss of intra-
operative heat, which may induce abnormal coagulation
function, increase of cardiovascular events, and increase of
postoperative infection, etc. Application of comprehensive
insulation measures in hepatectomy, such as preheating
insulation mattress in advance, covering inflatable insu-
lation blanket on non-surgery zone, warming abdominal
washing fluid, and using infusion warmer to warm the
infused fluid, etc. can prevent the occurrence of intra-
operative hypothermia, reduce the occurrence of post-
operative complications, and enhance patients’ post-
operative recovery.*°

3.6.1. Recommendation 14

Normothermia should be maintained during the hypother-
mia. (level of evidence: moderate; grade of recommenda-
tion: high).

3.7. Indwelling of abdominal drainage tubes

Indwelling of abdominal drainage tubes during the hypo-
thermia aims to drainage abdominal effusion to relieve
intra-abdominal pressure, observe postoperative abdominal
hemorrhage and early discover the biliary fistula.>* Howev-
er, the indwelling of drainage tubes cannot reduce the
incidence of postoperative complications.>> No indwelling of
abdominal drainage tube can enhance patients’ post-
operative recovery, and the tube may be unnecessary as the
incidence of postoperative complications significantly
decreases with the update of hepatectomy techniques.?¢’
It is advised that abdominal drainage tubes should be
indwelled according to specific disease conditions.?”:3338

3.7.1. Recommendation 15
Routine indwelling of abdominal drainage tubes in hepa-
tectomy is not advocated (level of evidence: low; grade of
recommendation: general).
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4. Postoperative items

4.1. Prophylactic and multimodal analgesia

Post-hepatectomy pain is complicated in influencing
factors. About half of the patients will experience moder-
ate and severe pain after surgery using traditional pain
management model, which severely impacts their post-
operative enhanced recovery.*° In principle, prophylactic
and multimodal analgesia should be applied for post-
operative analgesia.*’ Prophylactic analgesia mainly pre-
vents central and peripheral sensitization through pre-,
intra- and postoperative pain management, so as to reduce
the postoperative pain severity and the use dosage of
Opioids. Multimodal analgesia is a method that combines
analgesic methods or analgesics with different action
mechanisms, which leads to synergy or addition of anal-
gesic effects. Meanwhile, the dosage of each agent used
decreases, with adverse reactions decease accordingly,
which achieve the maximum ratio of analgesic efficacy and
adverse reaction. Multimodal analgesic methods include
the retardation of posterior sheath of rectus abdominis and
(or) transversus abdominis plane (TAP), patient control
analgesia (PCA), and local infiltration of incision, etc.

Application of Opioids for postoperative analgesia can
inhibit postoperative intestinal function, and may also bring
about various adverse reactions, thus influencing patients’
postoperative recovery. However, application of non-
steroidal anti-inflammatory drugs (NSAIDs) has certain
analgesic efficacy after the surgery and can also reduce the
use dosage of Opioids. NSAIDs can be divided into nonse-
lective NSAIDs and selective cyclooxygenase-2 (COX-2)
inhibitors. Traditional nonselective NSAIDs are not recom-
mended for postoperative analgesia as they may increase
the risk of hemorrhage and the incidence rate of stress
ulcer.*"*? Preoperative application of selective COX-2 in-
hibitors has certain prophylactic analgesic efficacy and can
reduce postoperative pain.** Although epidural analgesia
has been recommended to the basic strategy of ERAS
for colorectal surgery, its postoperative application is still
controversial internationally at present in light of the
possible coagulation dysfunction after hepatectomy.***
Regional retardation is advisable for post-hepatectomy
analgesia because it is excellent in analgesic efficacy, and
is beneficial to the postoperative early mobilization and
recovery.

4.1.1. Recommendation 16

Prophylactic and multimodal analgesia should be used in
hepatectomy at perioperative period (level of evidence:
moderate; grade of recommendation: high).

4.2. Perioperative anti-thrombotic treatment

Patients with hepatectomy are usually complicated with
chronic hepatic diseases and obstructive jaundice, etc. and
occasionally accompanied by thrombocytopenia and
platelet function defect besides deficiency of coagulation
factors. They often suffer from coagulation dysfunction
before operation, and may have intra- and postoperative
abnormal  coagulation function, especially  the

hemodynamic change induced by large-area liver resection
and blockage of liver blood flow, due to long-term anes-
thetic duration, large surgical trauma, profuse intra-
operative hemorrhage, and massive and quick infusion,
etc.”® Perioperative anti-thrombotic treatment measures
contain basic prevention, mechanical prevention and
medicine prevention. The basic prevention means early
mobilization, while mechanical prevention is the intermit-
tent pneumatic compression (IPC), and medicine preven-
tion include common heparin, low molecular weight
heparin (LMWH), and Aspirin, etc. The primary barrier
against the preventive anti-thrombotic treatment using
medicine after hepatectomy is the concern of post-
operative hemorrhage. A retrospective study has revealed
that preventive anti-thrombotic treatment using medicine
does not increase the rate of postoperative hemorrhage.*’
At present, whether preventive anti-thrombotic treat-
ment using medicine should be applied in ERAS for
hepatectomy is still controversial.?%:2%48

4.2.1. Recommendation 17

Combing with the internal clinical practice at present,
routine application of preventive anti-thrombotic treat-
ment using medicine in peri-hepatectomy is not recom-
mended in this consensus (level of evidence: low; grade of
recommendation: general recommendation).

4.3. Prevention of postoperative nausea and
vomiting (PONV)

PONYV influences postoperative early food intake, and is one
of the causes for delayed discharge, and preventing PONV is
an important part of ERAS. The risk factors of PONV include
females, history of PONV or motion sickness, non-smokers,
postoperative application of Opioids, application of anes-
thetics for inhalation, adults <50 years old, and laparo-
scopic surgery, etc. As to patients with PONV risk receiving
hepatectomy, it is advised that antiemetic drugs should be
used preventively, in which drugs with different action
mechanism are recommended to be used in combination,
such as 5-HT3 receptor antagonists, and glucocorticoids,
etc.

4.3.1. Recommendation 18

Multimodal PONV preventive methods are recommended
(level of evidence: moderate; grade of recommendation:
high).

4.4, Perioperative fluid treatment

Patients suffer from imbalance of water and electrolytes in
the early stage after hepatectomy, and liver dysfunction
further influences the balance of water and electrolytes.
Therefore, perioperative fluid treatment is associated with
the intra-operative safety and postoperative recovery of
patients with hepatectomy directly.*’ Excessive fluid infu-
sion will increase circular capacity and heart load, thus
leading to intestinal tract edema and increasing the volume
of body fluid in pulmonary mesenchyme, and it is also a risk
factor for the postoperative pleural effusion and abdominal
effusion. If there is no evidence of insufficient blood
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volume, hypotension induced by intra-operative anesthesia
and postoperative epidural analgesia should be treated
with pressor agents. It is advised to conduct perioperative
goal-oriented fluid treatment based on indexes for moni-
toring of capacity in order to maintain effective circular
blood volume, ensure micro-circular perfusion and oxygen
supply to tissues, and avoid infusion of excessive fluid.*°

4.4.1. Recommendation 19

Perioperative goal-oriented fluid management should be
conducted based on the indexes for monitoring of capacity
(level of evidence: moderate; grade of recommendation:
strong recommendation).

4.5. Regulation and control of excessive
inflammatory and stress responses

Multiple injury factors in hepatectomy, such as surgical
trauma, blood infusion, anesthesia, pain, infection and
anxiety, etc. can induce the excessive release of proin-
flammatory factors and induce local and general inflam-
matory responses. They are important causes for various
complications, and may threaten patients’ lives in severe
condition. Reasonable perioperative evaluation, monitoring
and treatment as well as application of a series of optimi-
zation measures in the whole surgical process may reduce
the general, local and psychological, etc. traumatic stress
caused by hepatectomy, and control the excessive inflam-
matory responses and their adverse outcomes, conse-
quently protecting the function of important organs and
enhancing patients’ postoperative recovery.’' H2 receptor
antagonists and proton pump inhibitors can effectively
prevent stress mucosal lesions, and reduce the post-
operative upper gastrointestinal hemorrhage and
hemorrhage-induced risks.

4.5.1. Recommendation 20

As to patients with basic diseases like liver cirrhosis and
large surgical trauma, reasonable application of hormones,
various anti-inflammatory agents, H2 receptor antagonists
or proton pump inhibitors, etc. are recommended to
regulate and control excessive inflammatory and stress
responses after hepatectomy (level of evidence: moderate;
grade of recommendation: high).

4.6. Prevention and treatment of postoperative
abdominal effusion

Patients with hepatocellular carcinoma (HCC) are often
complicated with different-degree liver cirrhosis and portal
hypertension (PHT). Profuse abdominal effusion after
hepatectomy not only induces loss of plasma proteins,
electrolyte disorder, and inhibition of liver regeneration,
but also leads to risks of spontaneous peritonitis and
hepatorenal syndrome. There are numerous methods
acceptable for the prevention and treatment of abdominal
effusion, including controllable fluid infusion, infusion of
protein to increase colloid osmotic pressure, application of
small-dose diuretics, and use of terlipressin.>?

4.6.1. Recommendation 21

As to patients with basic diseases like liver cirrhosis and
portal hypertension, reasonable application of multiple
methods after hepatectomy is recommended to prevent
and treat abdominal effusion (level of evidence: moderate;
grade of recommendation: high).

4.7. Early withdrawal of urethral catheters and
abdominal drainage tubes

It is advised that the urethral catheters should be with-
drawn within postoperative 1—2 d because indwelling of
urethral catheters can increase the risk of urinary system,
aggravate patients’ discomfort and influence postoperative
early mobilization. If drainage tubes are indwelled, they
should be withdrawn as early as possible if there is no
obvious drainage fluid within postoperative 1—2 d and no
obstruction of drainage observed.

4.7.1. Recommendation 22

Postoperative early withdrawal of urethral catheters and
abdominal drainage tubes is recommended (level of
evidence: moderate; grade of recommendation: high).

4.8. Postoperative early food intake

Early food intake after hepatectomy can promote the
recovery of gastrointestinal function, supplement nutrition
safely and effectively, correct the electrolyte disorder and
balance of negative nitrogen, and have important promo-
tion effect to postoperative enhanced recovery. The
patients should be encouraged to drink water within post-
operative 4—6 h, and take liquid or semi-liquid diet on
postoperative d1 which will be transferred to normal diet
gradually. As to patients with nutrient risk and malnutri-
tion, nutritional support treatment should be given
prepensely, for whom ONS is the first choice.

4.8.1. Recommendation 23

Postoperative early normal diet is recommended, and
postoperative enteral nutrition or parenteral nutrition is
only limited to the patients with malnutrition (level of
evidence: moderate; grade of recommendation: high).

4.9. Postoperative early mobilization

Postoperative early mobilization can promote the recovery
of gastrointestinal function, reduce the occurrence of
pulmonary complications and prevent the formation of
deep vein thrombus, and sufficient analgesia is premise for
postoperative early off-bed activities. ERAS study has
demonstrated that only 20—28% patients have off-bed ac-
tivities on d1 post-hepatectomy,'®?’ and 85% on d3.'
Therefore, establishment of target of daily activities after
hepatectomy is necessary, with activity level increased day
by day.*

4.9.1. Recommendation 24
The Target of daily activities after surgery should be
established, and patients should be encouraged to take
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early activities after surgery (level of evidence: low; grade
of recommendation: general).

5. Establishment of discharge standards for
discharge from the hospital

The recommended discharge standards'”-> for ERAS for
hepatectomy: Patients have basic self-care ability in life;
patients have pain relieved or pain controlled favorably by
oral analgesics; patients have normal food intake without
need of intravenous fluid infusion; patients have smooth
defecation and aerofluxus; patients have liver function
Child-Pugh classification in class A or have bilirubin recov-
ered to normal or near to normal; patients have excellently
healed wound without infection (no need to wait for suture
withdrawal); and patients agree to and wish to be dis-
charged from the hospital.

6. Conclusion

In view of the complexity of hepatectomy, such as various
basic liver diseases, different liver cirrhosis severity,
distinguished liver reservation function, and diverse surgi-
cal methods and ranges, it cannot be generalized in all
patents undergone/performed hepatectomy. The clinical
application of present consensus on ERAS should be com-
bined with individualized perioperative treatment. In
addition, the clinical application of the consensus is a step-
by-step process instead of an overnight process, and it still
needs to be combined with the specific clinical practice of
discipline following the principle of “safety preferred and
efficacy concurred”.

Compared with the traditional perioperative treatment,
ERAS strategies used in perioperative period has reduced
the incidence of common complications after hepatectomy
significantly except the incidence of hepatectomy-specific
complications like hemorrhage, biliary fistula and liver
failure, etc. Preoperative subjective evaluation of liver
function state, reasonable design of liver resection
method, and accurate surgical operation are the key mea-
sures for reducing the incidence of surgical complications,
and ERAS clinical strategies cannot replace the accurate
surgical operation.

Although present studies have indicated that ERAS
applied in hepatectomy has certain safety, feasibility and
validity, there are still numerous issues to be resolved, and
partial clinical strategies is lack of evidence-based medical
study. More importantly, the basic liver diseases have not
been concerned emphatically, especially the influence of
hepatitis B liver cirrhosis on ERAS. The present consensus
may be further perfected by virtue of focusing on the basic
liver diseases and their characteristics, and will be con-
ducting multicenter clinical studies positively under the
guidance of evidence-based medicine through the joint
effort of multidisciplinary groups.
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