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Summary
Extrahepatic abdominal surgery in patients with cirrhosis of the liver represents a growing clinical challenge due to the increasing
prevalence of chronic liver disease and improved long-term survival of these patients. The presence of cirrhosis significantly
increases the risk of perioperative morbidity and mortality following abdominal surgery. Advances in preoperative risk stratifi-
cation, surgical techniques, and perioperative care have led to better outcomes, yet integration of these improvements into routine
clinical practice is needed. These clinical practice guidelines provide comprehensive recommendations for the assessment and
perioperative management of patients with cirrhosis undergoing extrahepatic abdominal surgery. An individualised patient-
centred risk assessment by a multidisciplinary team including hepatologists, surgeons, anaesthesiologists, and other support
teams is essential.

© 2025 European Association for the Study of the Liver. Published by Elsevier B.V. All rights are reserved, including those for text and data mining,
AI training, and similar technologies.
Introduction
Managing extrahepatic abdominal surgery in patients with
cirrhosis presents unique challenges, requiring a nuanced,
multidisciplinary approach to optimise outcomes. Cirrhosis in-
creases the risk of acute-on-chronic liver failure (ACLF) – defined
by organ failure(s) in the context of decompensated cirrhosis1 –

which is associated with higher mortality, particularly in the
perioperative setting. As a result, surgical interventions demand
careful risk assessment and individualised treatment strategies.

These guidelines emphasise the importance of distinguish-
ing between urgent and non-urgent surgeries in patients with
cirrhosis. Urgent procedures require a specific risk-benefit
evaluation, while non-urgent surgeries necessitate a thorough
preoperative assessment, optimisation, and selection of the
most appropriate surgical technique (Fig. 1). Multidisciplinary
team discussions involving hepatology, surgery, radiology,
anaesthesiology, and nutrition specialists are essential for co-
ordinated planning and optimal perioperative management,
whether for elective or emergency procedures. Furthermore,
the guidelines advocate for differentiating surgical centres
based on expertise rather than surgical volume. Prioritising
expert teams over case numbers ensures that patients receive
specialised care tailored to their complex needs. While the
definition of an “expert centre” remains somewhat subjective,
the primary goal is to enhance patient safety and surgical
outcomes by ensuring that surgeries are performed in facilities
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with the necessary expertise and resources. Given the high risk
of postoperative decompensation, mainly represented by intra-
and postoperative mortality, a forward-looking approach is
recommended, including early consideration of liver trans-
plantation (LT) for eligible patients. This proactive strategy
helps manage complications and facilitates access to LT if
needed postoperatively. However, LT-specific considerations
are beyond the scope of these guidelines, as they have been
addressed separately in the LT guidelines.2

In summary, the EASL Clinical Practice Guidelines (CPGs) on
extrahepatic abdominal surgery in patientswith cirrhosis provide
evidence-based recommendations on the risks, preoperative
workup, and perioperative management of patients requiring
surgery. These guidelines address both elective and emergency
surgical scenarios in patients with compensated and decom-
pensated liver disease. However, they do not cover hepatic
surgery for primary liver cancers in patients with cirrhosis, as
dedicated EASL guidelines on hepatocellular carcinoma3 and
intrahepatic cholangiocarcinoma4 have beenpublished recently.
Methodology used for the development of the
present CPG
The EASL Governing Board has selected a multidisciplinary
panel of experts to prepare these CPGs to provide the best
evidence on extrahepatic abdominal surgery in patients with
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Fig. 1. Evaluation of the morbidity and mortality according to the type of surgery.

Recommendation

� The VOCAL-Penn cirrhosis surgical risk score (online
calculator: http://www.vocalpennscore.com) should be
calculated as part of a multimodal risk assessment (LoE 3,
strong recommendation, strong consensus).

Clinical Practice Guidelines
cirrhosis. The panel’s first task was to identify the most relevant
topics and those for which a substantial need for guidance
existed. The identified themes were a) to define the risk ac-
cording to the type of extrahepatic abdominal surgery consid-
ered, b) to define adequate assessment of the patients before
extrahepatic abdominal surgery to reduce the risk of post-
operative complications, c) to propose adequate manage-
ment of the patient in the perioperative period.

EASL CPGs are based on questions developed according to
the PICO format (P – Patient, Population, or Problem; I –

Intervention, Prognostic Factor, or Exposure; C – Comparison
or Intervention (if appropriate), O – Outcome). The panel agreed
to use the PICO format, although the panel noted that for most
of the topics, high-quality evidence was scarce. Overall, 21
questions were identified. The PICO questions were sent to a
Delphi panel comprising 48 international experts in hepatology,
anaesthesiology, surgery, radiology, and patient representa-
tives from Europe interested in liver disease and abdominal
surgery. The Delphi panel agreed or disagreed on the questions
and provided inputs to the CPG panel to optimise them.

After revision of the questions, the multidisciplinary panel of
experts assessed the available literature and provided answers
to the questions and recommendations or statements. Each
panellist was responsible for a group of questions. Meetings
were held in person or by teleconference. An extensive litera-
ture search was performed using PubMed, Embase, Scopus,
and Google Scholar. The initial keywords were: "abdominal
surgery" AND "portal hypertension" AND "cirrhosis" OR
"compensated advanced chronic liver disease-cACLD-".
Additionally, references to relevant articles were manually
reviewed. The selection of references was based on the
appropriateness of the study design, the number of patients,
and publication in peer-reviewed journals. Whenever available,
meta-analyses were used; otherwise, original data were
considered. The quality of evidence was scored according to
the OCEBM (Oxford Centre for Evidence-based Medicine)
(adapted from The Oxford 2011 Levels of Evidence) (Table 1).
All panellists read the retrieved literature and searched for
further literature where appropriate.

The panel formulated statements when insufficient evidence
for a recommendation was available. The strength of the
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recommendations in this CPG has been graded according to
the OCEBM into two categories: strong or weak. All final rec-
ommendations/statements were discussed and approved by all
panellists. The evidence was evaluated and scored, and the
guidance was produced following EASL’s methodological
recommendations for CPGs (Tables 1 and 2); definitions and
statements were not graded.

The Delphi panel then examined and voted on the answers to
the questions, recommendations, and statements. Returning
scores were graded as follows: <50% consensus: re-write
recommendation and resubmit to the Delphi panel; >−50% to
<75% consensus: re-write/improve the recommendation, but no
resubmission to the Delphi panel; >−75% to <95% consensus: no
need to re-write the recommendation but the document will take
into account comments; >−95% consensus: considered strong
consensus, no change needed but minor corrections possible.
An agreement from at least 75% of Delphi panel members was
required to consider a question approved. As mentioned above,
the final version of the CPG, with marginal corrections, was
finally sent for approval to the EASL Governing Board.

Preoperative assessment

In patients with cirrhosis with an indication for
elective extrahepatic abdominal surgery, which models/
scores based on clinical/laboratory information should
be used to predict surgical risk and prevent post-
operative complications?
A plethora of prognostic models have been applied (e.g.
Child-Turcotte-Pugh [CTP] and model for end-stage liver dis-
ease [MELD] score) or specifically developed (Mayo risk score5)
to predict surgical risk, primarily represented by intra- and
ber 2025. vol. 83 j 768–789 769
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Table 1. Level of evidence based on the Oxford Centre for Evidence-based Medicine.

Level Criteria Simple model for high, intermediate and low evidence

1 Systematic reviews (SR) (with homogeneity) of randomised-
controlled trials (RCT)

Further research is unlikely to change our confidence in the
estimate of benefit and risk

2 RCT or observational studies with dramatic effects; SR of
lower quality studies (i.e. non-randomised, retrospective)

3 Non-randomised-controlled cohort/follow-up study/control
arm of randomised trial (systematic review is generally better
than an individual study)

Further research (if performed) is likely to have an impact on
our confidence in the estimate of benefit and risk and may
change the estimate

4 Case-series, case-control, or historically controlled studies
(systematic review is generally better than an individual study)

5 Expert opinion (mechanism-based reasoning) Any estimate of effect is uncertain

Table 2. Grades of recommendation.

Grade Wording Criteria

Strong Shall, should, is recommended.
Shall not, should not, is not recommended.

Evidence, consistency of studies, risk-benefit ratio, patient preferences,
ethical obligations, feasibility

Weak or open Can, may, is suggested.
May not, is not suggested.

Recommendations

� NITs should be used to rule out cACLD/cirrhosis in patients
with chronic liver disease and may be applied to rule out
clinically significant portal hypertension in patients with
cACLD, although their accuracy to predict surgical risk and
prevent postoperative complications has not been
adequately evaluated (LoE 3, strong recommendation,
strong consensus).

� In patients with suspected cACLD/cirrhosis with an indi-
cation for elective extrahepatic abdominal surgery,
further evaluation by minimally invasive HVPG measure-
ment may be considered (LoE 3, weak recommendation,
consensus).
postoperative mortality. Importantly, most of these studies are
based on outdated information, given the advances in surgical
technique, perioperative care, and cirrhosis management.
Thus, in addition to varying discriminative ability, these prog-
nostic models/scores are miscalibrated (i.e. predicted risks do
not accurately capture event rates) if applied in contempo-
rary patients.6

The VOCAL-Penn cirrhosis surgical risk score (online
calculator: http://www.vocalpennscore.com) comprising infor-
mation on age, serum albumin and bilirubin, platelet count
[PLT], obesity, metabolic dysfunction associated steatotic liver
disease (MASLD), ASA (American Surgical Association) score,
and emergency status has been developed6 and externally
validated7 in contemporary cohorts of patients undergoing
major surgery. Its C-statistic for 30-day postoperative mortality
ranged around 0.85,7 while the C-statistic for 90-day decom-
pensation was 0.762.6 However, the accuracy of the latter es-
timate could be better due to the chosen outcome definition/
ascertainment strategy, which is not in line with the current
understanding of first/further hepatic decompensation.8 One of
the limitations of the VOCAL-Penn cirrhosis surgical risk score
is that it has been derived nearly exclusively in males,6 and
although it has been externally validated in mixed cohorts, its
performance in females has yet to be thoroughly evaluated.7

Additionally, it does not include sarcopenia assessment, even
if one must acknowledge that none of the available tools until
now can be substituted for clinical judgment. Further validation
in diverse geographical populations is also needed, and it re-
mains unclear how the increasing use of extensive laparo-
scopic surgery will impact its discrimination and calibration. In
addition, the incremental prognostic value of more accurate
indicators of portal hypertension (PHT) (vs. PLT), as reflected by
non-invasive tests (NITs) and hepatic venous pressure gradient
(HVPG) measurement, over the VOCAL-Penn cirrhosis surgical
risk score has yet to be evaluated. Notably, while recom-
mending the VOCAL-Penn score, several sections continue to
rely on CTP and MELD due to the lack of studies applying
alternative models (Fig. 2). As a result, CTP and MELD may still
have a role in multimodal risk assessment for specific clin-
ical scenarios.
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In patients with suspected cirrhosis with an indication for
elective extrahepatic abdominal surgery, should NITs of
PHT be used to predict surgical risk and prevent post-
operative complications?
NITs have largely replaced minimally invasive methods for
staging liver fibrosis,9 diagnosing cACLD/cirrhosis, and ruling in
or ruling out clinically significant portal hypertension (CSPH).8

The presence and severity of PHT is one of the critical pre-
dictors of outcomes in patients with cirrhosis undergoing sur-
gery and, as such, NITs used as surrogates of PHT are expected
to be capable of stratifying surgical risk by identifying patients
with CSPH (Fig. 2).

Liver stiffness measurement (LSM) by transient elas-
tography plays a central role in this process. LSM values
below 10 kPa effectively rule out cACLD, identifying patients
with chronic liver disease (CLD) without significantly
increased surgical risk. In patients with cACLD, CSPH can be
ruled out with high sensitivity and negative predictive value
(>90%) when LSM is <−15 kPa and PLT is >−150×10

9/L.
Conversely, CSPH is highly likely (specificity and positive
predictive value >90%) in non-obese patients with LSM >−25
kPa. In obese patients with MASLD, the ANTICIPATE-NASH
ber 2025. vol. 83 j 768–789
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Fig. 2. Multimodal risk assessment in patients with advanced chronic liver disease/cirrhosis evaluated for elective extrahepatic abdominal surgery. As an
initial step, the VOCAL-Penn cirrhosis surgical risk score should be calculated. If surgical risk clearly exceeds the presumed benefit, no further steps are needed.
Notably, VOCAL-Penn lacks granularity regarding the presence/severity of PH and does not capture the presence/severity of decompensation. In cACLD (i.e.
compensated cirrhosis), the patient’s predisposition to complications should be evaluated by NITs for CSPH; while the presence of CSPH (yellow) predisposes patients
to complications, patients without CSPH are expected to have favourable outcomes that may approximate those of patients without cirrhosis. Varices indicate CSPH,
but their absence does not rule-out CSPH. LSM and PLT are the most broadly used NITs for PHT. In patients who are unclassifiable according to the LSM & PLT-based
Baveno VII criteria (grey zone), SSM (<25 or >55 kPa) or VITRO may be applied (VITRO; <1.5 or >25 kPa) to rule-out or rule-in CSPH. In contrast, ANTICIPATE±NASH
(LSM, PLT, and body mass index) and the NICER (additionally considering SSM) models provide an individual’s predicted probability of CSPH (%), and thus, more
granular information. Patients with decompensated cirrhosis have the strongest predisposition for complications, which may be determined by the severity of
decompensation and the presence of ACLF. Patients with cACLD who cannot be classified by NITs (grey zone/high uncertainty) as well as patients with cACLD with
CSPH or decompensated cirrhosis may undergo HVPG measurement, if HVPG is expected to impact clinical decision-making. Based on the risk predicted by VOCAL-
Penn as well as the mentioned risk-modifying factors, a multidisciplinary and shared decision should be made. ACLF, acute-on-chronic liver failure; cACLD,
compensated advanced chronic liver disease; CSPH, clinically significant portal hypertension; HVPG, hepatic venous pressure gradient; LSM, liver stiffness mea-
surement; NICER, Non-Invasive CSPH Estimated Risk; NIT, non-invasive test; PHT, portal hypertension; SSM, spleen stiffness measurement; VITRO, von Willebrand
factor-to-PLT ratio.
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model, which incorporates body mass index (BMI), should be
used for more accurate CSPH prediction.10 Adding von Wil-
lebrand factor antigen-to-PLT ratio (VITRO) and spleen
Journal of Hepatology, Septem
stiffness measurement (SSM) further reduces the proportion
of patients for whom CSPH status would otherwise remain
uncertain (approximately 50%).11,12
ber 2025. vol. 83 j 768–789 771



Spleen stiffness measurement (SSM) has emerged as a
particularly accurate NIT for CSPH.12,13 However, repurposing
50 Hz transient elastography for SSM led to a substantial
technical failure rate (16%) in a meta-analysis of individual
patient data, limiting its clinical applicability.12 The develop-
ment of a 100 Hz version (SSM-100 Hz) significantly reduced
the failure rate to approximately 7%.14 The aetiology-agnostic
NICER model (Non-Invasive CSPH Estimated Risk), which
combines SSM-100 Hz, LSM, PLT, and BMI, outperforms
ANTICIPATE±NASH in contemporary cACLD cohorts,
achieving an AUROC exceeding 0.9 with excellent calibration.
The strength of models like NICER and ANTICIPATE±NASH lies
in their ability to estimate an individual patient’s CSPH risk – or
conversely, the probability of missing a CSPH diagnosis –

thereby refining surgical risk stratification. For detailed impli-
cations of CSPH presence/absence in extrahepatic abdominal
surgery risk assessment, please refer to the next
PICO question.

Despite the advantages of NITs in reducing the need for mini-
mally invasive evaluation, several limitations must be considered
in the context of risk stratification for extrahepatic abdominal
surgery. First, the available evidence is largely indirect, extrapo-
lated from studies on diagnostic and prognostic performance in
non-surgical patients. Second, while NITs perform well in ruling
out cACLD and in ruling in or out CSPH, their correlation with
HVPG diminishes at higher values. As a result, they provide less
granular information than HVPG and cannot reliably identify pa-
tients with HVPG >16 mmHg or >−20 mmHg13 – thresholds asso-
ciatedwith increased or particularly high surgical risk (see the next
PICO question). Given the potentially life-threatening complica-
tions of extrahepatic abdominal surgery, and since NITs have not
been shown to reliably assess surgical risk or provide a clear cut-
off for individual risk stratification, HVPG may be used whenever
available, as it remains the most predictive tool for surgical
risk assessment.

Additionally, portal venous thrombosis significantly impacts
abdominal surgery outcomes and should be systematically
evaluated through imaging as part of the preoperative workup.

In patients with cirrhosis with an indication for elective
extrahepatic abdominal surgery, should invasive methods
to assess the degree of PHT be used to predict surgical risk
and prevent postoperative complications?
Recommendations

� HVPG measurement should be performed as part of a
multimodal risk assessment, in particular, if NITs cannot
rule out CSPH and information on HVPG is expected to
impact clinical decision-making (LoE 3, strong recom-
mendation, consensus).

� Patients should undergo preoperative oesophagogas-
troduodenoscopy, except for patients with cACLD in whom
CSPH has been excluded with NIT/HVPG, as well as those
who are already on adequate prophylaxis for hepatic
decompensation and/or variceal (re-)bleeding (LoE 3,
strong recommendation, consensus).

772 Journal of Hepatology, Septem
PHT is a key driver of both initial and recurrent hepatic
decompensation8 and is a strong predictor of postoperative
mortality in patients with cirrhosis, as shown in registry-based
studies.15 The severity of sinusoidal PHT can be evaluated inva-
sively by measuring HVPG.8 HVPG values >−10 mmHg denote
CSPH, i.e. the haemodynamic threshold for developing oeso-
phageal varices and other portosystemic collaterals, as well as
complications (in particular, ascites and variceal bleeding), while
such clinical findings imply the presence of CSPH. Indirectly
measured (i.e. via a balloon catheter) HVPG values closely
correspond to portal pressure gradient (i.e. the directly measured
pressure gradient between the portal vein and the post-hepatic
circulation) in most aetiologies of cirrhosis, while they are inac-
curate in porto-sinusoidal vascular disorder16 (i.e. a vascular liver
disease thatmimicscirrhosis) and lessaccurate in cholestatic liver
disease andMASLD.17–19 However, even in the latter context, the
HVPG/CSPHmaintained its prognostic value.20Notably, theutility
of portal pressure gradient obtained via endoscopic ultrasound-
guided puncture and the respective haemodynamic thresholds
for diagnosis and risk prediction have yet to be established.21 The
predictive value of HVPG for postoperative mortality was
assessed in a prospective multicentre Spanish study of 140 pa-
tients (60%with decompensated cirrhosis; 41%Child-Pugh B/C;
median HVPG: 15 mmHg), including 121 who underwent
abdominal surgery.22 In patients who were operated on, ASA
class, open surgery, and HVPG >−20 mmHg were independent
predictors of 1-year mortality, with the multivariate model
achieving a C-statistic of approximately 0.85 for 30-day, 90-day,
and 1-year mortality. An HVPG >−20mmHgwas associated with a
more thansixfold increased riskofpostoperativemortality, though
risk appeared to increase fromHVPG>16mmHg.22WhileHVPG’s
individualC-statisticwasnot reported, it is typically usedaspart of
multimodal risk assessment.Moreover, due to the limited number
of events at 30 days post-surgery (i.e. 8% 30-day mortality), it is
difficult to discriminate whether HVPG was a determinant of sur-
gical risk per se, or rather a strong prognostic indicator, as
observed in other patients with cirrhosis. Finally, the ability of an
HVPG-based risk assessment strategy over a conventional
strategy (e.g. VOCAL-Penn cirrhosis surgical risk score ±NIT) to
improve outcomes in patients considered for surgery has never
been evaluated. Notably, the indication for HVPG measurement
and other invasive investigations should be scrutinised in patients
deemed unfit for surgery due to other findings in the multimodal
risk assessment (e.g.unacceptablyhighpredicted riskbyVOCAL-
Penn cirrhosis surgical risk score) (Fig. 2).

Oesophagogastroduodenoscopy (EGD) confirms CSPH
when varices are present but cannot exclude CSPH when they
are absent,23 making it a limited tool for assessing PHT
severity.24 The indications for EGD in patients with cirrhosis
undergoing elective extrahepatic abdominal surgery remain the
same as for those not undergoing surgery.8 Given that effective
prophylaxis of variceal bleeding is expected to reduce post-
operative morbidity and mortality, preoperative EGD should be
performed unless its findings are unlikely to alter management –
for instance, in patients with cACLD in whom CSPH has been
ruled out via NITs or HVPG, or in those already receiving
appropriate prophylaxis for hepatic decompensation and/or
variceal bleeding (Fig. 2).
ber 2025. vol. 83 j 768–789
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In patients with cirrhosis with an indication for major
elective extrahepatic abdominal surgery, should specific
cardiopulmonary assessment be performed to predict
surgical risk and prevent postoperative complications?
Recommendation

� Preoperative assessment should include electrocardio-
gram, transthoracic echocardiography and pulse oximetry,
and ideally, functional capacity and frailty assessment (LoE
3, strong recommendation, consensus).

Recommendations

� Surgery for symptomatic gallstone disease should be
considered in patients with CTP A and B cirrhosis in
Patients with cirrhosis often have comorbidities such
as cardiovascular and pulmonary diseases, particularly in
the context of alcohol-related and metabolic dysfunction-
associated liver disease. These conditions are well-established
risk factors for poor surgical outcomes in the general population.
However, except in the setting of LT, no studies have specifically
evaluated the additional surgical risks posed by comorbidities in
patients with cirrhosis. A thorough preoperative assessment
should include a detailed clinical history and physical examination
to identify cardiovascular risk factors such as obesity, diabetes
mellitus, hypertension, hyperlipidaemia, smoking history, and a
family history of early cardiovascular disease. In addition, simple
tests such as an electrocardiogram, transthoracic echocardiog-
raphy, and pulse oximetry should be part of the standard
preoperative workup. In patients with abnormal findings or
increased cardiovascular risk, further diagnostic testing is
necessary to refine risk stratification and weigh surgical risks
against potential benefits. In patients presenting with hypoxia,
contrast echocardiography using agitated saline can be used to
diagnose hepatopulmonary syndrome (Fig. 3).25,26
experienced centres after careful risk assessment (LoE 3,
strong recommendation, strong consensus).

� Minimally invasive approaches should be preferred to open
surgery for symptomatic gallstone disease in patients with
cirrhosis in experienced centres (LoE 1, strong recom-
mendation, strong consensus).
Indication and type of surgery
Can bariatric surgery be considered in patients
with cirrhosis?
Recommendation

� Bariatric surgery can be considered in patients with CTP A
cirrhosis without CSPH in experienced centres, after
careful risk assessment (LoE 3, weak recommendation,
consensus).

� Non-surgical alternative procedures such as percutaneous
cholecystostomy as well as endoscopic transpapillary or
endoscopic ultrasound-guided gallbladder drainage may be
considered for selected patients in experienced centres
(LoE 4, weak recommendation, consensus).
The prevalence of MASLD is increasing and it is now a leading
cause of cirrhosis. Consequently, the number of patients with
cirrhosis meeting criteria for bariatric surgery due to elevated BMI
and metabolic comorbidities is also increasing. Bariatric surgery
has been shown to improve steatosis27 and fibrosis, with fibrosis
resolution observed in up to 45% of patients 5 years after sur-
gery.28Additionally, it benefitsothermetabolicdysfunction-related
conditions and overall health.29,30While data remain limited, these
benefits are likely more pronounced in patients without other
fibrosis-inducing factors. It is reasonable to expect that outcomes
may differ between patients with MASLD and those with MetALD
(concurrent metabolic dysfunction and alcohol-associated liver
Journal of Hepatology, Septem
disease). However, multiple studies and meta-analyses indicate
that bariatric surgery in patients with cirrhosis is associated with
increased postoperative hepatic decompensation, morbidity, and
mortality.31,32Nevertheless, ina recentstudywitha15-year follow-
up, bariatric surgery was shown to improve major liver-related
adverse outcomes and decrease the transition to decompensated
cirrhosis in patients with cirrhosis.33 Therefore, it is crucial to
restrict bariatric surgery to carefully selected patients in whom the
benefit outweighs the risk. A comprehensive preoperative evalu-
ation is essential, with decompensation status being a key deter-
minant.31,34 In general, limiting bariatric surgery to patients with
CTP A cirrhosis seems reasonable.

Sleeve gastrectomy is the most commonly performed bar-
iatric procedure in patients with cirrhosis, followed by Roux-en-
Y gastric bypass. Although no consensus exists on the optimal
approach,35 sleeve gastrectomy may be associated with lower
morbidity.29,34 As with other surgeries in patients with cirrhosis,
a laparoscopic approach is preferred to minimise the risk of
postoperative hepatic decompensation and complications.
Given the higher complication rate in this population, bariatric
surgery should be performed in specialised centres with
expertise in both bariatric surgery and cirrhosis management.34

Bariatric surgery has also been explored in the setting of LT,
either before, during, or after the procedure. Systematic re-
views suggest that it is feasible in LT recipients, though avail-
able series remain limited.36–38

Can surgery for symptomatic gallstone disease be
considered in patients with cirrhosis?
Patients with cirrhosis have a 3- to 4-fold higher incidence of
gallbladder stones compared to the general population. This
increased prevalence is attributed to factors such as hyper-
splenism, increased haemolysis, elevated blood oestrogen
levels, and impaired gallbladder motility and emptying.39,40

However, the progression of asymptomatic gallstones to
symptomatic or complicated gallstone disease (e.g. chol-
edocholithiasis, biliary colic, cholangitis, cholecystitis, or
pancreatitis) is not significantly higher than in the general
population. Importantly, routine abdominal imaging may reveal
gallbladder wall thickening in patients with cirrhosis, particularly
those with ascites, even in the absence of cholecystitis.
Therefore, clinical symptoms such as fever, pain, and
ber 2025. vol. 83 j 768–789 773



Assessment of
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Fig. 3. Suggested cardiovascular work-up before major elective extrahepatic abdominal surgery in patients with cirrhosis. * In selected cases other anatomical
and functional imaging modalities can be considered: e.g. consider performing Coronary Artery Calcium Scoring CT (CAC scan) in patients without previous quan-
tification and contraindications to i.v. iodine contrast; consider stress MRI in patients with obesity or chronic lung disease preventing an appropriate acoustic window
for echocardiography. AHA, American Heart Association; CAD, coronary artery disease; CHD, coronary heart disease; HPS, hepatopulmonary syndrome; mPAP, mean
pulmonary arterial pressure; PVR, pulmonary vascular resistance; WU, Wood units.

Recommendations

� Surgery for symptomatic hernia may be considered in
experienced centres after careful risk assessment (LoE 3,
strong recommendation, strong consensus).

� Elective surgery in experienced centres should be
preferred, as emergency surgery for symptomatic hernia is
associated with worse outcomes (LoE 3, strong recom-
mendation, strong consensus).
tenderness should always be used to confirm cholecystitis and
avoid unnecessary surgical interventions.

When symptomatic, gallstone disease in patients with
cirrhosis carries higher morbidity and mortality risks than in
individuals without cirrhosis. Similarly, cholecystectomy in this
population is associated with increased surgical risk,15,40 with
worse outcomes linked to higher CTP and MELD scores, as
well as the presence of ascites.41,42 Laparoscopic cholecys-
tectomy is generally preferred over open surgery, as meta-
analyses of randomised-controlled trials have demonstrated
lower postoperative complication rates (risk ratio 0.52, 95% CI
0.29–0.92), shorter hospital stays (mean difference: −3.05
days, 95% CI −4.09 to −2.01; p <0.001), and faster resumption
of a regular diet (mean difference: −27.48 hours, 95% CI
−30.96 to −23.99; p <0.001). Notably, approximately 97% of
patients in these studies had CTP A/B liver function.43,44 For
patients with CTP C cirrhosis, smaller case series have raised
concerns about cholecystectomy and instead support alter-
native non-surgical options. These include endoscopic
ultrasound-guided placement of a lumen-apposing metal
stent from the duodenum to the gallbladder, which has shown
efficacy in non-operative candidates, and endoscopic trans-
papillary gallbladder drainage.40,41,45–48 In cases of severe
acute cholecystitis, percutaneous gallbladder drainage may
serve as an effective, less invasive option for control-
ling sepsis.49
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Can surgery for symptomatic hernia be considered in pa-
tients with cirrhosis?
Abdominal wall hernias, particularly umbilical hernias, are
common in cirrhosis, with an incidence of up to 20%,
increasing to 40% in patients with ascites.50,51 Contributing
factors include increased intra-abdominal pressure from asci-
tes, as well as malnutrition and sarcopenia leading to muscle
wasting. Clinical manifestations range from skin ulcerations
and leakage with peritonitis to incarceration with the risk of
bowel necrosis.

Morbidity following elective umbilical hernia repair varies
between 7% and 20%, with reported mortality rates ranging
from 0% to 5.5%.52 Due to the heightened risk in
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decompensated cirrhosis, some advocate for non-surgical
management. However, a prospective observational study
found that conservative treatment or a "wait-and-see"
approach was associated with higher mortality, likely due to an
increased risk of incarceration.53–56 Emergency umbilical hernia
repair, particularly in cases of incarceration, carries significantly
higher complication rates and up to a 7-fold increase in mor-
tality compared to elective surgery.50,57,58 Consequently, a "fix
it while you can" strategy has been proposed for patients with
cirrhosis with umbilical hernias.59,60 Poor surgical outcomes are
associated with MELD scores >15, CTP class C, poorly
controlled ascites, symptomatic hernias, and emergent pre-
sentations.55,61,62 Moreover, uncontrolled ascites significantly
increases the risk of hernia recurrence (relative risk 8.51)63 and
impairs wound healing. Thus, preoperative measures to
manage portal hypertension and ascites, such as transjugular
intrahepatic portosystemic shunt (TIPS) placement, may be
considered. In addition, mesh repair is preferred over suture
repair, as it significantly reduces the risk of recurrence (2.7%
vs. 14.2%).64

Can colorectal surgery be considered in patients
with cirrhosis?
Recommendations

� Surgery for emergency bowel diversion should be consid-
ered in patients with cirrhosis, even in patients with
decompensated cirrhosis, in experienced centres after
careful risk assessment (LoE 4, strong recommendation,
consensus).

� A minimally invasive approach should be preferred to open
surgery (LoE 4, strong recommendation, strong
consensus).

� Colorectal surgery should be considered in experienced
centres after careful risk assessment (LoE 4, strong
recommendation, strong consensus).

Recommendations

� Pancreatic resectional surgery for malignancy or pre-
malignant lesions can be considered in patients with CTP
A cirrhosis without CSPH in experienced centres, after
careful risk assessment (LoE 3, strong recommendation,
strong consensus).

� Pancreatic resectional surgery for malignancy or pre-
malignant lesions should be discouraged in patients with
CTP B and C cirrhosis, even in experienced centres (LoE 4,
strong recommendation, consensus).

� Pancreatic resectional surgery should not be performed for
benign pancreatic disease in patients with cirrhosis
regardless of CTP score (LoE 4, strong recommendation,
consensus).
Colorectal surgery in patients with cirrhosis is associated with
higher early- and long-term mortality compared to in the general
population, particularly in patients with decompensated cirrhosis
undergoing emergency appendicectomy/colectomy.65,66

However, decisions to withhold surgery should be made
cautiously and on a case-by-case basis, considering individu-
alised risk assessment tools (e.g. VOCAL-PENN score), the
specific indication, and alternative treatment options. Preopera-
tive TIPS placement may be considered in select cases.

The two primary indications for colorectal surgery in adults
are colorectal cancer and diverticular disease. Surgery for
colorectal cancer is associated with higher postoperative
morbidity, mortality, and lower long-term survival in patients
with cirrhosis,67 with cirrhosis being a known risk factor for
anastomotic leakage.68 When feasible, less invasive alterna-
tives, such as endoscopic resection, should be prioritised.69

However, for surgically fit patients with compensated
cirrhosis, curative surgery should not be withheld. A laparo-
scopic approach is preferred, as it reduces blood loss, post-
operative complications, recovery time, and hospital stay.70,71
Journal of Hepatology, Septem
Diverticular disease can be classified into complicated
diverticular disease (including diverticulitis, complicated diver-
ticulitis, and diverticular bleeding) and symptomatic uncompli-
cated or asymptomatic diverticulosis. Surgery for diverticulitis
is associated with increased postoperative mortality, morbidity,
and prolonged hospitalisation in patients with cirrhosis,72,73

particularly in decompensated cirrhosis, where emergency
surgery further amplifies these risks.74 As with colorectal can-
cer, laparoscopic surgery improves postoperative outcomes,
including in decompensated cirrhosis.73 In high-risk patients,
conservative management may be preferred, though the po-
tential need for emergency surgery in the setting of sepsis must
be weighed carefully. Elective colectomy may be considered in
patients with compensated cirrhosis with prior complicated
diverticulitis and progressive liver disease to minimise the risk
of decompensation with future acute episodes. Given the
elevated risk of anastomotic leakage and failure to rescue,
bowel diversion is often recommended.73

In patients with primary sclerosing cholangitis-related
cirrhosis who require partial or total proctocolectomy due to
inflammatory bowel disease complications, intestinal re-
sections are associated with high postoperative morbidity and
mortality.75,76 Restorative proctocolectomy with pelvic pouch
creation may be feasible, but pelvic sepsis poses a significant
mortality risk. These complex cases should be managed in
specialised referral centres.

Can pancreatic surgery be considered in patients
with cirrhosis?
Pancreatic resection is associated with significant post-
operative morbidity (approximately 30%), primarily due to
complications such as pancreatic fistula, haemorrhage, and
sepsis from anastomotic leakage. Evidence on pancreatectomy
in patients with cirrhosis is scarce, with only a few small case
series available, likely reflecting the reluctance to perform these
high-risk surgeries in this population. Additional risks of
pancreatic surgery in patients with cirrhosis are attributed to
the complications of PHT such as variceal bleeding, portal
venous thrombosis, and impaired coagulation. Among
pancreatic procedures, pancreaticoduodenectomy carries a
higher risk than distal pancreatectomy. In patients undergoing
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pancreaticoduodenectomy, Teraoku et al. reported significantly
increased 90-day mortality in patients with vs. without cirrhosis
(40% vs. 2.9%; p <0.01), whereas no statistically significant
difference in mortality was observed for distal pancreatectomy
(14% vs. 3%; p = 0.18).77 A multicentre study from France re-
ported similar postoperative mortality (4% vs. 5%; p = 0.94),
and 3-year overall survival (44% vs. 50%; p = 0.46) following
pancreaticoduodenectomy between patients with CTP A
cirrhosis and those without cirrhosis (n = 35) but complication
rates were higher in patients with cirrhosis (79% vs. 43%; p =
0.002).78 Survival rates and complication rates vary in other
reports, owing to the heterogeneity of patient populations,
severity of cirrhosis, and probably to centre experience (with
some advocating pancreatic surgery even in the presence of
PHT).79–82

Mariette et al. (1993) examined outcomes of pancreatic
surgery for benign indications: 17 patients underwent surgery
for chronic pancreatitis, three for acute pancreatitis, one for a
benign tumour, and 14 for malignant tumours. The overall
morbidity rate was 51%, and the mortality rate was 20%. All
three patients who underwent emergency pancreatic surgery
died (unpublished data). However, advances in surgical tech-
niques and perioperative management have improved out-
comes since then. Additionally, non-operative strategies for
benign pancreatic disease have evolved and should be the
preferred option in patients with cirrhosis whenever feasible.

Currently, there is insufficient data to recommend a mini-
mally invasive approach for pancreatic resection in patients
with cirrhosis. Further studies are needed to establish the
safety and efficacy of laparoscopic or robotic techniques in this
high-risk population.

Can abdominal aortic surgery for abdominal aortic aneu-
rysm be considered in patients with cirrhosis?
Recommendations

� Aortic surgery for abdominal aortic aneurysm should be
considered in patients with CTP A cirrhosis in experienced
centres after careful risk assessment (LoE 3, strong
recommendation, strong consensus).

� Aortic surgery should be discouraged in patients with CTP
B and C cirrhosis (LoE 3, strong recommendation, strong
consensus).

� Endovascular repair may be preferred to open surgery (LoE
3, weak recommendation, strong consensus).

Recommendation

� In patients with compensated cirrhosis, the futility of
emergency surgery may be decided in analogy to the
general population (LoE 5, weak recommendation,
consensus).
Aortic vascular disease and liver disease share common risk
factors, i.e. features of the metabolic syndrome.83 An abdom-
inal aortic aneurysm (AAA) is a potentially life-threatening
condition where the risk of rupture is related to the diameter
of the aneurysm. The indication for intervention is, therefore,
mandated by the risk of acute rupture. Surgery for AAA can be
performed as open reconstruction or endovascular repair
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(EVAR). In a study of 2,115 patients (5,308 open repair and
15,807 EVAR), the perioperative (30 days) mortality in the open
repair group was 3.7% compared to 1.3% after EVAR.84

Chronic liver disease is a significant risk factor for adverse
outcomes after surgical procedures,85 and aortic surgery in
patients with chronic liver disease represents a major chal-
lenge. There are few reports on aortic surgery in patients with
cirrhosis. In a study of 1,189 patients with AAA who underwent
open repair, 24 were found to have biopsy-proven cirrhosis, of
whom 22 were classified as CTP A and two as CTP B. Oper-
ative time and intraoperative blood transfusion requirements
were significantly higher in patients with cirrhosis compared to
controls. However, there were no significant differences in
terms of major perioperative complications. During follow-up,
both patients with CTP B cirrhosis died within 6 months. The
survival rate at 2 years was 77.4% in patients with cirrhosis and
97.8% in matched controls. A MELD score >10 was associated
with reduced midterm survival.86

EVAR reduces surgical trauma and might be a better alter-
native in the presence of serious comorbidity. A population-
based study compared 146 patients with cirrhosis and 730
matched controls treated by EVAR or thoracic EVAR. The
article did not classify the patients according to MELD or CTP
score but describes 54.9% of the patients as having early
cirrhosis and 45.1% as having late cirrhosis. The difference
between the rates of in-hospital mortality and perioperative
complications were not statistically significant between the two
groups. Still, the patients with cirrhosis had an increased
transfusion volume, a trend toward a lower survival rate, and a
higher risk of liver-related death (4.1% vs. 0.7%; p <0.001) and
liver-related readmission (6.2% vs. 0.3%; p <0.001).87

How should the futility of emergency extrahepatic
abdominal surgery be determined in patients
with cirrhosis?
Emergency surgery poses a substantial risk for poor out-
comes in patients with cirrhosis. When a patient presents with
an emergent, terminal condition or a disease with no curative
options, surgical intervention may provide little to no thera-
peutic benefit. In such cases, proceeding with surgery could
not only expose the patient to unnecessary risks but also create
unrealistic expectations regarding survival and quality of life.
The term futility in this context refers to without benefit or “over-
treatment” and raises ethical questions and resource allocation
issues. Futility in emergency surgery remains controversial.
According to Sokol,88 critical dimensions of futility as a
concept are:
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Recommendations

� Owing to insufficient data, preoperatory TIPS placement is
not recommended before extrahepatic abdominal surgery
in patients with CTP A cirrhosis and CSPH (LoE 5, strong
recommendation, strong consensus).

� The placement of a preparatory TIPS before extrahepatic
abdominal surgery can be considered by expert teams to
improve postoperative outcomes in patients with CTP B
and C cirrhosis (LoE 5, weak recommendation,
consensus).

Clinical Practice Guidelines
� Futility is goal-specific.
� Physiological futility is when the proposed intervention

cannot physiologically achieve the desired effect (the most
objective type of futility judgment).

� Quantitative futility is when the proposed intervention is
unlikely to achieve the desired effect.

� Qualitative futility is when the proposed intervention, if
successful, will probably produce such a poor outcome that it
is deemed best not to attempt it.

There are few reports or guidelines on the question of futility
in emergency extrahepatic abdominal surgery, specifically for
patients with chronic liver disease. Therefore, it is plausible to
use the general literature on emergency surgery and futility to
explore physiological futility that may also be valid in patients
with cirrhosis. In a study of 890 emergency laparotomies, the
records of 50 patients with a mortality risk >−75%, according to
the ACS NSQIP Surgical Risk Calculator, were identified. The
median age was 82.5 years and 66% were male. The mean
APACHE II score (Acute Physiology And Chronic Health Eval-
uation) was 31.5 in the 46 patients dying within 30 days
compared to 14.5 in the four surviving patients. Additionally,
higher BMI, preoperative vasopressor support, mechanical
ventilation requirement, lower Glasgow scale, and fragility in-
dex scores were linked to mortality.89 Similar findings have
been reported in a study of 74 deaths (13.9%) after 534
emergency laparotomies. Death occurred early (<−72 hours) af-
ter surgery in 28 (37.8%) and late (>72 hours) in 46 (62.2%) of
the patients. A risk score (the CELIOtomy score) was con-
structed using age, Glasgow coma scale, lactate, creatinine,
and pH. A CELIOtomy score >−13 was associated with a >50%
risk of early mortality after surgery.90 Similar findings have been
reported in a large audit of a national emergency laparotomy
audit.91 The results from the above studies are most likely also
valid for patients with cirrhosis since they are based on phys-
iological data.

Discussions regarding the futility of emergency surgery in
patients with cirrhosis are mostly centred around decom-
pensated patients with organ failures. ACLF is defined by the
occurrence of organ failure(s) in the context of decompensated
cirrhosis and is diagnosed/graded by the EF-CLIF criteria.1 The
sequential application of the CLIF-C ACLF score should
determine the prognosis of ACLF. However, the latter is ex-
pected to underestimate the risk of mortality, as the adverse
physiological effects of surgery may further worsen organ
function while deferring emergency surgery denotes a shift to
palliative care. Even without emergency surgery, ACLF-1, -2,
and -3 are associated with 3-month mortality rates of roughly
25%, 50%, and 75%, respectively. Given the poor short-term
prognosis, emergency surgery is increasingly likely to be futile
in those with ACLF-2 and -3, if the indication for surgery is not
the precipitating factor underlying ACLF and timely LT is not
envisioned. Notably, criteria for withdrawal of organ support
and palliative care are provided in the EASL CPG on ACLF.1

However, performing emergency surgery in patients with
cirrhosis requires careful case-by-case assessment and should
be conducted in experienced centres.
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Perioperative management
In patients with cirrhosis and CSPH with an indication
for extrahepatic abdominal surgery, should preoperative
TIPS placement be performed to reduce post-
operative complications?
As previously discussed, the presence of PHT significantly
increases the risk of morbidity and mortality following both
hepatic and extrahepatic abdominal surgeries. HVPG >10
mmHg and liver surface nodularity are associated with worse
outcomes in hepatic surgery,92,93 while thresholds of >16
mmHg or >−20 mmHg correlate with higher postoperative
complication rates in extrahepatic abdominal surgery.22 Given
these risks, preoperative TIPS placement in patients with CSPH
has been proposed to improve perioperative outcomes and
reduce postoperative mortality. However, most supporting ev-
idence comes from non-randomised studies and case reports,
limiting the strength of conclusions.94–98 These studies pri-
marily involve non-hepatic surgeries, with heterogeneous pa-
tient populations, cirrhosis severity, and outcome measures,
making direct comparisons challenging. Furthermore, some
studies include TIPS placement for non-surgical indications
(e.g. refractory ascites or variceal bleeding), further compli-
cating interpretation.

This section focuses on elective surgeries, as emergency
settings generally preclude TIPS placement due to clinical
instability, time constraints, and logistical challenges. Only one
study has included TIPS in an emergency surgery context, with
TIPS performed postoperatively in three patients, except for
one who received it preoperatively.40 To date, three retro-
spective case-control studies with relatively small sample sizes
have examined TIPS before elective extrahepatic abdom-
inal surgery.96,99,100

One study comparing patients with and without preoperative
TIPS (54% undergoing colorectal surgery) found that while TIPS
reduced postoperative ascites, it did not decrease overall
morbidity or mortality. Additionally, half of the patients experi-
enced hepatic encephalopathy or hepatic function deterioration
post-TIPS.96 Another study focused on patients with decom-
pensated cirrhosis (ascites or variceal bleeding) undergoing
either elective or emergency abdominal surgery. Among the 28
patients who received TIPS, seven had it placed postoperatively.
The TIPS-treated group exhibited improved outcomes, including
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Recommendations

� It is recommended to treat the cause of liver disease
wherever possible to avoid hepatic decompensation and
ACLF (LoE 5, strong recommendation, strong
consensus).

� It is recommended to follow the local practices applied to
all patients with cirrhosis regarding antibiotics, somato-
statin, statins, and postoperative antiplatelets and/or
anticoagulants (LoE 5, strong recommendation, strong
consensus).
lower rates of postoperative ascites (33% vs. 54%), infections
(18% vs. 54%), and acute renal failure (14% vs. 46%), with
similar 90-day mortality (4% vs. 8%).99 In a propensity-matched
study, TIPS placement was associated with significantly lower
rates of ACLF at 1 and 3 months (9% vs. 29% and 13% vs. 33%,
respectively) and improved 1-year survival (8% vs. 38%), without
an increased risk of hepatic encephalopathy.100 More recently, a
retrospective study of 195 patients with mostly CTP B cirrhosis
found greater transplant-free survival in those who underwent
surgery within 3 months after TIPS.101 In summary, these find-
ings suggest that preparatory TIPS may have a role before
extrahepatic abdominal surgery in reducing postoperative
complications associated with PHT, including ascites, in-
fections, and acute kidney injury.

Thus, TIPS placement before extrahepatic abdominal sur-
gery can be considered. The risk of hepatic encephalopathy
warrants a case-by-case discussion, including the therapies
envisioned for the patient, especially weighting the indications
and contra-indications for LT. It must be kept in mind in this
discussion that post-TIPS encephalopathy can be managed by
medical therapy, revision/obturation of TIPS and even pro-
phylaxis of hepatic encephalopathy, even though no studies
are available in this particular setting.102 The experts call for
devoted randomised-controlled trials assessing the benefits of
preoperative TIPS placement in patients with PHT. Similarly,
the literature is scarce regarding patients who undergo TIPS
placement for a PHT complication and then require surgery. In
such patients, although no evidence is available, it seems
reasonable to check for TIPS permeability before surgery.

In patients with cirrhosis on antiplatelet and/or anticoag-
ulant treatment with an indication for extrahepatic
abdominal surgery, should management follow the same
guidelines as in the general population to reduce post-
operative bleeding and thrombotic complications?
Recommendation

� Antiplatelet and/or anticoagulant agents should be
managed following the same guidelines as in patients
without cirrhosis before extrahepatic abdominal surgery
(LoE 5, strong recommendation, strong consensus).
Acknowledging the risk of bleeding complications in pa-
tients with cirrhosis, it is crucial to understand that many of
these instances are not attributed to haemostatic failure but
rather to PHT or mechanical vessel injury, often resulting from
inadvertent vessel punctures during invasive procedures.
Notably, the effective management of haemostatic irregularities
before such procedures remains largely unexplored in
adequately powered randomised studies, mainly due to the
relatively low incidence of bleeding, typically below 1.5%,
following standard invasive procedures. No specific guidelines
regarding the management of antiplatelets and anticoagulants
in extrahepatic abdominal surgery are available for patients
with cirrhosis and similar protocols to those used in patients
without cirrhosis are likely to be appropriate.103–107 However,
due to hepatic function impairment and coagulation factor al-
terations observed in patients with cirrhosis,108 some un-
certainties persist, particularly regarding the timing of treatment
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discontinuation. This uncertainty arises from the potential de-
lays in the clearance of anticoagulants, often metabolised by
the liver and/or kidneys, and potential alterations in their effi-
cacy in patients with cirrhosis.109,110

In patients with cirrhosis with an indication for elective
abdominal surgery, should specific perioperative medica-
tions (antibiotics, somatostatin, statins, postoperative an-
ticoagulants) or aetiological treatments be used to reduce
postoperative complications?
The degree of PHT can accurately predict post-surgical
outcomes in cirrhosis. However, despite identified cut-offs
beyond which postoperative complications are significantly
higher (>16 mmHg for extrahepatic abdominal surgery), there is
no specific study addressing the use of PHT-lowering drugs
before abdominal surgery in patients with cirrhosis. Carvedilol
significantly decreases PHT in patients with cirrhosis, with
greater haemodynamic effects than propranolol,111 and pre-
vents hepatic decompensation in patients with CSPH.112,113

When it comes to statins, the available data are controversial,
and there is no conclusive evidence supporting their blood
pressure-lowering effects, particularly in conjunction with car-
vedilol.114,115,116,117 Somatostatin has a more profound portal
pressure-lowering effect in an acute setting and may also be an
option to ameliorate PHT during surgery and reduce ascites
occurrence after liver resection.118 However, there is no evi-
dence to recommend the use of any of these drugs to date
outside of their established indications.

Patients with cirrhosis carry a high infection risk. No studies
have assessed the potential benefit of antibiotic prophylaxis
before/during extrahepatic abdominal surgery in patients with
cirrhosis. However, it seems reasonable to follow the in-
dications already validated for antibiotic prophylaxis, i.e. sec-
ondary prophylaxis after spontaneous bacterial peritonitis, and
primary prophylaxis in patients with CTP score >−9 and serum
bilirubin level >−3 mg/dl, with either impaired renal function or
hyponatremia, and ascitic fluid protein lower than 15 g/L.119 In
these settings, if oral medications are tolerated, the use of daily
oral norfloxacin at the dosage of 400 mg/day is suggested. In
patients who cannot take oral medications, third-generation
cephalosporins, like ceftriaxone, can be administered prophy-
lactically at a dose of 1 g every 24 hours intravenously until oral
intake is possible again.119

Outside this particular setting, there is no data to recom-
mend the use of antibiotic prophylaxis in patients with cirrhosis
undergoing elective extrahepatic abdominal surgery, and de-
cisions regarding its use can follow guidelines for the gen-
eral population.
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Recommendations

� Preoperative coagulation test abnormalities should not
be systematically corrected to reduce postoperative com-
plications (LoE 3, strong recommendation, strong
consensus).

� Viscoelastic tests should be used to monitor coagulation
and guide blood product administration in case of active
bleeding before and during the procedure (LoE 2, strong
recommendation, strong consensus).

Clinical Practice Guidelines
Prophylaxis of postoperative venous thromboembolism is
an issue as patients with cirrhosis have a high thrombotic
risk.120 There are no specific studies in the setting of surgery.
Outside the surgical setting, current evidence is insufficient to
advise for or against using venous thromboembolism prophy-
laxis, but its use does not appear to be associated with a
significant bleeding risk.121 In the setting of surgery, decisions
regarding the use of thromboprophylaxis can follow guidelines
for the general population.122

Some patients may require non-selective beta-blockers due
to CSPH or oesophageal varices. However, there is concern
regarding the use of selective beta-blockers in patients without
cirrhosis undergoing non-cardiac surgery who are at risk of
atherosclerotic disease. Specifically, the Poise trial, which
included over 8,000 patients, showed that while the incidence
of cardiac infarction was lower in the beta-blocker group, there
was a noted increase in overall mortality.123 These findings
cannot be directly applied to patients with cirrhosis, who
should resume non-selective beta-blocker therapy after sur-
gery. We recommend discussing the timing of restarting non-
selective beta-blockers with the anaesthesiologist on a case-
by-case basis.

Surgery is an insult in patients with cirrhosis, often precipi-
tating decompensation and ACLF in the postoperative
period.124 Treatment of the cause of cirrhosis is associated with
a decrease in PHT and an improvement in hepatic function.
Hence, in the setting of elective surgery, it is important to try to
minimise the risk of decompensation by treating the cause of
chronic liver disease wherever possible, e.g. alcohol abstinence
in alcohol-related liver disease and antiviral drugs in viral
cirrhosis. One important consideration is whether to prioritise
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treating the underlying cause of liver disease and to postpone
elective surgery; however, unfortunately, there is insufficient
data in the literature to guide this decision (Fig. 4).

In patients with cirrhosis with an indication for elective
abdominal surgery and a high risk of bleeding, should
perioperative haemostatic measures and monitoring be
used to reduce postoperative complications?
Anaemia is a frequent complication observed in patients
with cirrhosis, occurring at a prevalence of about 60%, and
may represent a marker of the severity of chronic liver disease.
Its aetiology is usually multifactorial: gastrointestinal haemor-
rhage, hypersplenism, chronic haemolysis, spur-cell anaemia,
hypocellular bone marrow, alcohol abuse, and folic acid,
vitamin B12 and B6 deficiencies, which could be related to
inadequate food intake or intestinal malabsorption.125–127
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Recommendations

� Avoiding fluid overload is recommended to reduce post-
operative complications (LoE 5, strong recommenda-
tion, consensus).

� The use of 130/.4 hydroxyethyl starch may be avoided due
to its association with higher acute kidney injury risk (LoE 4,
weak recommendation, strong consensus).
and promoting platelet adhesion to von Willebrand factor.128

In vivo correction of anaemia has been reported to correct
bleeding times and to reduce bleeding complications.129 The
limited available data suggest that anaemia in patients with
cirrhosis could be associated with an increased risk of
bleeding.130 However, no data are available on the effect of
correcting anaemia on post-procedure bleeding rates.

Preoperative anaemia has been also associated with higher
rates of intraoperative transfusion because haemoglobin is the
main determinant of red blood cell transfusion. Anaemia has
been associated with increased transfusion requirements,
need for postoperative ventilation, increased risk of post-
operative acute kidney injury and prolonged intensive care unit
stay.131–134 Preoperative transfusion was found to be associ-
ated with increased 5-year mortality in liver transplantation,
with a hazard ratio of 4.8.135 Hence, prophylactic red blood cell
transfusion with the aim of decreasing the risk of procedural
bleeding is not recommended in this setting.103

Preoperative haemoglobin optimisation is a WHO recom-
mendation. Haemoglobin optimisation is the first pillar of Pa-
tient Blood Management programmes, which must be followed
for surgeries with a high risk of bleeding. Patient Blood Man-
agement guidelines recommend optimising haemoglobin with
iron, with or without erythropoiesis-stimulating agents. Hae-
moglobin optimisation before surgery is a major challenge in
patients with cirrhosis for several reasons: 1) multifactorial
origin of anaemia, 2) proteins involved in iron metabolism are
difficult to interpret in these patients, 3) onset of concurrent
haemorrhagic episodes that may preclude the effectiveness of
any treatment. From a practical standpoint, iron, folic acid,
vitamin B12, and endoscopic treatment of gastrointestinal
bleeding lesions are the only therapeutic options to date. A
recent systematic review and meta-analysis, with no studies
performed in LT candidates, found significant improvements in
preoperative haemoglobin concentration and reduced re-
quirements for blood transfusion, with no increase in adverse
events, in patients receiving intravenous iron prior to major
surgery.103 The benefit of this strategy in other contexts is
probable but not confirmed.

Darbepoetin has been used in centres were Jehovah’s wit-
nesses undergo LT, showing an effective and safe profile.136,137

The role of erythropoietin-stimulating agents in improving
haemoglobin levels in patients with chronic liver disease needs
to be addressed in randomised-controlled trials.

Due to the lack of specific data on extrahepatic abdominal
surgery in patients with chronic liver disease, perioperative
haemostasis management is largely extrapolated from LT.
While general guidelines recommend preoperative laboratory
tests for haemostasis, their utility in chronic liver disease is
limited, as these tests do not accurately reflect the complex
balance between pro- and anticoagulant factors.138 As evi-
dence of this imbalance, transfusion-free LT is feasible even in
patients with significantly prolonged prothrombin time and
activated partial thromboplastin time at baseline or intra-
operatively.139–141 Similarly, in patients with cirrhosis under-
going invasive procedures, correction of an elevated
international normalised ratio with fresh frozen plasma is not
recommended, as it does not improve haemostasis.85,103

Current data do not allow for any recommendation about pro-
thrombin complex. The role of prothrombin complex concen-
trates remains uncertain, although they effectively reduce
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international normalised ratio, there is no clear evidence that
this translates into reduced bleeding.142 Recombinant acti-
vated factor VII is also not recommended, as it has been shown
to increase thrombotic risk143,144 without reducing blood loss
or transfusion requirements during LT.140 Thrombocytopenia in
chronic liver disease should be assessed in the context of
elevated von Willebrand factor levels and should not be inter-
preted in the same manner as isolated thrombocytopenia in
individuals with normal hepatic function.145 Similarly, while
plasma fibrinogen levels may be reduced in chronic liver dis-
ease, the fibrin structure is more thrombogenic, potentially
balancing the haemostatic effect.146 There is no established
threshold for platelet transfusion, or a definitive fibrinogen
concentration required for adequate haemostasis in these pa-
tients. However, expert consensus suggests considering
transfusion at platelet counts below 50x109/L or fibrinogen
levels below 1.5 g/L in cases of high bleeding risk.147–149 The
prophylactic use of tranexamic acid has been shown to reduce
blood loss and transfusion requirements in urgent surgery, LT,
and hepatic surgery, without increasing thrombotic risk.150–152

Viscoelastic testing (VET), a point-of-care functional assay
that allows for rapid assessment of coagulation and fibrinolysis,
has demonstrated a statistically significant reduction in overall
blood product transfusion compared to standard coagulation
testing, without affecting mortality.153,154–159 VET is recom-
mended to guide transfusion during LT and in other high-risk
surgical scenarios.149,160 However, prophylactic transfusion
based on VET alone is not justified, and its use should primarily
guide blood product administration in active bleeding. A current
limitation of VET is the absence of well-defined transfusion
thresholds (Fig. 4).

In patients with cirrhosis with an indication for elective
abdominal surgery, should specific fluid management
during the perioperative period be used to reduce post-
operative complications?
In surgical patients, fluid therapy aims to replace blood and
electrolyte losses, ensuring adequate tissue perfusion,
oxygenation, and fluid-electrolyte balance. In the absence of
significant bleeding, crystalloids are the preferred choice, while
for substantial blood loss, initial resuscitation with crystalloids
is recommended, followed by colloid administration if neces-
sary.161 Patients with chronic liver disease and PHT have a
relative pooling of blood in the splanchnic circulation, and
excessive fluid administration can exacerbate venous overload.
Despite this, no specific perioperative fluid therapy guidelines
exist for patients with cirrhosis undergoing surgery. Clinical
practice is largely extrapolated from LT and critical care man-
agement. A key intraoperative strategy to minimise bleeding in
ber 2025. vol. 83 j 768–789
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these patients is maintaining a low circulating volume and,
consequently, low portal pressure.162,163 Monitoring total
circulating volume is more accurately achieved using trans-
oesophageal echocardiography (e.g. respiratory variability of
the superior vena cava) rather than central venous pressure or
pulmonary artery pressure measurements.164–166 Fluid restric-
tion and diuretics can help maintain lower portal pressure, while
vasoconstrictors should be used to ensure a mean arterial
pressure of at least 60–65 mmHg.167 However, this approach
must be carefully balanced to avoid compromising tissue
perfusion, particularly renal perfusion.168–170 Sustained hyper-
volemia should be avoided in patients showing no fluid
responsiveness, high filling pressures, or echocardiographic
signs of volume overload.170

The electrolyte composition and total daily ion intake in
administered fluids should be carefully considered. Hydrox-
yethyl starch (HES) 130/.4 is not recommended due to its as-
sociation with acute kidney injury in this population.171 While no
specific colloid or crystalloid is universally preferred for routine
volume replacement in patients with cirrhosis,170 balanced
electrolyte solutions are generally favoured over 0.9% sodium
chloride and colloids with high chloride content to prevent
hyperchloremic acidosis and sudden increases in sodium
levels.172 Based on evidence from patients with trauma and
sepsis, albumin may offer advantages over crystalloids for
intraoperative volume replacement173,174 (Fig. 4).

In patients with cirrhosis with an indication for elective
extrahepatic abdominal surgery, should specific perioper-
ative anaesthetic management be used to reduce post-
operative complications?
Recommendations

� Doses of perioperative drugs should be adjusted based on
hepatic function (LoE 3, strong recommendation, strong
consensus).

� The placement of nerve block should be avoided in patients
with CTP B and C cirrhosis due to the risk of haematoma
(LoE 4, strong recommendation, consensus).
The aim of intraoperative management in patients with
chronic liver disease is to preserve hepatic blood flow and
oxygen supply to prevent more liver harm. Hepatic blood flow
decreases by 35% to 42% in the first 30 minutes of anaes-
thesia induction. In cirrhosis, the compensatory mechanisms
increasing hepatic artery tone to keep perfusion to the liver are
compromised.161 General recommendations on tissue perfu-
sion (mean arterial pressure >65 mmHg) need to be followed in
these patients. Given the risk of neurological complications,
rapid correction of hyponatremia should be avoided.

Perioperative monitoring will usually depend on the type of
intervention and the severity of the patient’s condition.
Discrepancy between peripheral and central arterial blood
pressure in these patients should be considered. Trans-
oesophageal echocardiography is safe in patients with oeso-
phageal varices and is an effective diagnostic tool for
haemodynamic instability.175,176 Continuous cardiac output
monitoring by pulse contour analysis becomes less reliable for
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monitoring as the disease progresses from CTP A to CTP B and
C cirrhosis.177 Since the dose of anaesthetic is mostly over-
estimated in patients with pre-existing encephalopathy, bis-
pectral index monitoring may help to guide the depth of
anaesthesia.178 General ventilatory strategies recommended in
abdominal surgery also apply in this population.179

Hepatic dysfunction can affect the pharmacokinetics of
various anaesthetic drugs, resulting in a prolonged
elimination half-life and lower anaesthetic requirements. As a
general rule, dose reduction and increased dosing interval
are needed.161,180

Benzodiazepines should be avoided in patients with current
hepatic encephalopathy.161

Propofol displays no significant pharmacokinetic alteration
in cirrhosis, a normal recovery time, and minimal effects on pre-
existing encephalopathy.181,182 Even so, based on their low
hepatic metabolism, volatile anaesthetics isoflurane, sevo-
flurane, and desflurane are weakly recommended over propofol
for maintenance of anaesthesia, except for in patients at risk of
increased intracranial pressure.161,183

Ketamine has a vasoconstrictor action on systemic circu-
lation with minimal or no effect on splanchnic circulation. It can
be considered for anaesthetic induction but not maintained in
the long term184

Long-acting opioids like morphine should be avoided
because their elimination is delayed. Fentanyl is the safest drug
because it does not have a toxic metabolite, and it does not
usually need dosage changes. Tramadol can be used with
caution at lower doses and longer dosing times.185,186

Atracurium and cisatracurium are suitable neuromuscular
blockers as they do not rely on hepatic excretion. Sugammadex
rapidly antagonises moderate residual rocuronium-induced
neuromuscular block in patients with CTP A undergoing he-
patic resection. Monitoring of neuromuscular block
is recommended.187

Regional anaesthesia, including both neuraxial and periph-
eral techniques, can be considered in patients with hepatic
dysfunction as it reduces the risk of delayed recovery associ-
ated with impaired drug metabolism. However, the placement
of epidural catheters in patients with CTP B or C cirrhosis is
generally discouraged due to the increased risk of epidural
haematoma. While spinal or epidural anaesthesia can enhance
postoperative pain management, the benefits must be carefully
weighed against the potential risks. Additionally, the intra-
operative advantages of regional anaesthesia on hepatic blood
flow remain inconclusive.188–190

The choice of analgesic agent in patients with cirrhosis
should take into account the severity of liver disease. The
therapeutic approach includes dose up-titration, increased
administration interval, and careful monitoring to minimise side
effects or hepatic decompensation. Co-prescription of laxa-
tives is mandatory to avoid constipation and encephalopathy.

Paracetamol is safe in these patients, but reduced doses of
2–3 grams daily are recommended for long-term use.191

Non-steroidal anti-inflammatory drugs are best avoided
because of the risk of renal impairment, hepatorenal syndrome,
and gastrointestinal haemorrhage.192,193

Opioids of immediate-release, as opposed to controlled-
release formulations, are advised. Due to the risk of con-
stipation with these drugs, prevention and treatment of hepatic
encephalopathy is recommended when used.
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Tramadol: is suitable for treating moderate to severe pain in
patients with cirrhosis. It is effective in the postoperative setting
in combination with cautious doses of paracetamol, especially
in patients with alcohol consumption or anorexia/fasting (in-
duction of cytochrome P450 isoenzymes or reduction of
intrahepatic glutathione).194 The daily dose should not exceed
400 mg and it should be decreased in the presence of renal
impairment.195 Tramadol, combined with paracetamol, is
effective in treating acute pain. The daily dose should not
exceed 300 mg and should be decreased in the presence of
renal impairment.196

Morphine: It can accumulate in patients with impaired renal
function. The doses should be spaced out and reduced.

Methadone: Some studies indicate it is safe in hepatic
dysfunction, although the half-life is longer in this population. It
does not accumulate in the presence of renal insufficiency. As a
drawback, it has a significant inter-individual variability.196

In patients with cirrhosis with an indication for elective
extrahepatic abdominal surgery, should a preoperative
nutritional programme and enhanced recovery after sur-
gery be used to reduce postoperative complications?
Recommendations

� Nutritional status should be assessed before surgery (LoE
3, strong recommendation, strong consensus).

� Prehabilitation 4-6 weeks before elective surgery and
enhanced recovery after surgery are recommended (LoE 3,
strong recommendation, strong consensus).

Recommendation

� Minimally invasive approaches (laparoscopic or robotic)
should be considered whenever feasible to reduce post-
operative complications (LoE 3, strong recommendation,
strong consensus).
Both undernutrition (BMI <18.5 kg/m2) and severe obesity
(BMI >40 kg/m2),197 as well as sarcopenia, are associated with
increased morbidity and mortality before and after major sur-
gery, including LT and hepatic resection. Reduced functional
capacity and frailty have also been consistently associated
with worse postoperative outcomes in patients undergoing
LT.198–200 In addition, in geriatric individuals without cirrhosis,
frailty is a strong risk factor for postoperative complications.201

Hence, evaluation of functional capacity, using simple tests
such as 6-minute walking distance and assessment of frailty by
the liver frailty index,200 could further improve risk assessment.
In addition, identifying patients with preoperative frailty might
enable them to be included in prehabilitation programmes (oral,
enteral, or parenteral nutrition) to optimise postoperative out-
comes.202 Of course, as in any other field of medicine, the
availability and costs of the proposed tests and delays resulting
from such tests should be considered when prescribing pre-
operative work-up.

Prehabilitation, incorporating physical and dietary in-
terventions, and anxiety reduction techniques, is recom-
mended for high-risk patients (elderly, malnourished, obese,
smokers, or those with psychological disorders) undergoing
hepatic surgery, ideally starting 4-6 weeks before surgery,
although the optimal approach is not fully defined.203 However,
the exact content (physical exercises, dietary interventions, or
anxiety reduction exercises) and duration of the prehabilitation
programme for hepatic surgery are not yet clearly established.
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Enhanced recovery after surgery (ERAS) is a multimodal,
evidence-based programme of care developed to minimise the
response to surgical stress.204,205 The concept is based on a
multidisciplinary team working around the patient. It includes
preoperative counselling, rehabilitation (physical exercises, di-
etary interventions, or anxiety reduction exercises), preoperative
nutrition, pre-anaesthetic medication, prophylaxis (anti-throm-
botic, antibiotics, steroids), choice of the type of anaesthesia,
and postoperative management (glycaemic control, stimulation
of bowel movements, vomiting prophylaxis, fluids). The imple-
mentation of ERAS recommendations in major surgery domains,
including colorectal,206 pancreatic,207 and hepatic surgery,208 is
associated with improved recovery, with a reduction in post-
operative complications and hospital length of stay but without
an increase in readmission rates. In patients undergoing hepatic
surgery, three recent meta-analyses showed that ERAS
decreased postoperative complications, length of stay, and
costs.209–211 No study assessed the benefit of ERAS in elective
abdominal surgery in patients with cirrhosis (Fig. 4).

Optimising nutrition after surgery seems to be mandatory,
although no study was performed in the specific subset of
patients with cirrhosis. The European Society for Clinical
Nutrition & Metabolism guidelines on clinical nutrition in
surgery published in 2017 recommend oral nutrition post-
operatively.212 In patients undergoing colorectal and gastroin-
testinal surgery, establishing early enteral nutrition is
important; however, the ideal route of administration remains
unclear.213 In the setting of LT, normal oral food intake and/or
enteral nutrition (nasogastric tube or jejunostomy) should be
started 12–24 h after LT, according to the pa-
tient’s tolerance.214

In patients with cirrhosis with an indication for
elective extrahepatic abdominal surgery, should
minimal invasive approaches be used to reduce post-
operative complications?
The available literature on both hepatic and extrahepatic
abdominal surgery shows a clear postoperative benefit of
laparoscopic surgery compared to the open approach in pa-
tients with cirrhosis.70,71,73,215–217 This is in line with the
rationale that minimally invasive surgery leads to the highest
benefit, in terms of postoperative complications and func-
tional recovery, in patients with lower functional reserve, such
as patients with cirrhosis. Indeed, in these patients, the
reduction in surgical trauma appears to have the strongest
impact on time to recovery and mitigation of postoperative
morbidity. However, given the complexity of PHT and the
elevated bleeding risks, especially with laparoscopic ap-
proaches near umbilical varices, surgeons should prioritise
performing procedures within their areas of expertise to
maximise patient safety and outcomes.
ber 2025. vol. 83 j 768–789
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In patients with cirrhosis with an indication for elective
extrahepatic abdominal surgery, should specific post-
operative monitoring be used to reduce post-
operative complications?
Recommendation

� Surveillance in an intensive/critical care unit by a multidis-
ciplinary team following extrahepatic abdominal surgery
may be considered to detect early complications (LoE 5,
weak recommendation, consensus).
Postoperatively, it is crucial to maintain a vigilant watch over
patients with cirrhosis, actively monitoring for signs of hepatic
Appendix. Delphi round agreement on the recomm
practice guidelines.

Recommendation/statement

The VOCAL-Penn cirrhosis surgical risk score (online calculator: http://www.voca
multimodal risk assessment (LoE 3, strong recommendation).
NITs should be used to rule out cACLD/cirrhosis in patients with chronic liver diseas
portal hypertension in patients with cACLD, although their accuracy to predict surg
not been adequately evaluated (LoE 3, strong recommendation).
In patients with suspected cACLD/cirrhosis with an indication for elective extrahepa
invasive HVPG measurement may be considered (LoE 3, weak recommendation
HVPG measurement should be performed as part of a multimodal risk assessme
information on HVPG is expected to impact clinical decision-making (LoE 3, stron
Patients should undergo preoperative oesophagogastroduodenoscopy, except f
excluded with NIT/HVPG, as well as those who are already on adequate prophyla
bleeding (LoE 3, strong recommendation).
Preoperative assessment should include electrocardiogram, transthoracic echocar
capacity and frailty assessment (LoE 3, strong recommendation).
Bariatric surgery can be considered in patients with CTP A cirrhosis without CSPH
(LoE 3, weak recommendation).
Surgery for symptomatic gallstone disease should be considered in patients with
careful risk assessment (LoE 3, strong recommendation).
Minimally invasive approaches should be preferred to open surgery for symptom
experienced centres (LoE 1; strong recommendation).
Non-surgical alternative procedures such as percutaneous cholecystostomy as
ultrasound-guided gallbladder drainage may be considered for selected p
recommendation).
Surgery for symptomatic hernia may be considered in experienced centre
recommendation).
Elective surgery in experienced centres should be preferred, as emergency surge
outcomes (LoE 3, strong recommendation).
Surgery for emergency bowel diversion should be considered in patients with cirrho
experienced centres after careful risk assessment (LoE 4, strong recommendatio
A minimally invasive approach should be preferred to open surgery (LoE 4, stron
Colorectal surgery should be considered in experienced centres after careful risk
Pancreatic resectional surgery for malignancy or pre-malignant lesions can be cons
in experienced centres, after careful risk assessment (LoE 3, strong recommend
Pancreatic resectional surgery for malignancy or pre-malignant lesions should be
even in experienced centres (LoE 4, strong recommendation).
Pancreatic resectional surgery should not be performed for benign pancreatic disea
(LoE 4, strong recommendation).
Aortic surgery for abdominal aortic aneurysm should be considered in patients with
risk assessment (LoE 3, strong recommendation).
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decompensation, including encephalopathy and ascites as well
as coagulopathy, worsening jaundice, and renal dysfunction.
No specific recommendations for patients with cirrhosis are
available. However, post-surgery surveillance in an intensive
care unit could be beneficial for close monitoring and in order to
initiate adapted therapy when needed.203

A specific focus should be placed on assessing infections
and intravascular volume, a task complicated by extravascular
volume overload. Sustaining adequate intravascular volume
helps mitigate the risk of hepatic and renal under-perfusion.
Nevertheless, caution is warranted, as excessive crystalloid
infusion may lead to pulmonary oedema and subsequent
postoperative complications like ascites, peripheral oedema,
and wound dehiscence. Meticulous attention to fluid balance
becomes paramount in the postoperative management of pa-
tients with cirrhosis.203
endations of the present clinical
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(continued)

Recommendation/statement Consensus

Aortic surgery should be discouraged in patients with CTP B and C cirrhosis (LoE 3, strong recommendation). 97%
Endovascular repair may be preferred to open surgery (LoE 3, weak recommendation). 98%
In patients with compensated cirrhosis, the futility of emergency surgery may be decided in analogy to the general population (LoE 5,
weak recommendation).

91%

Owing to insufficient data, preoperatory TIPS placement is not recommended before extrahepatic abdominal surgery in patients with
CTP A cirrhosis and CSPH (LoE 5, strong recommendation).

97%

The placement of a preparatory TIPS before extrahepatic abdominal surgery can be considered by expert teams to improve post-
operative outcomes in patients with CTP B and C cirrhosis (LoE 5, weak recommendation).

76%

Antiplatelet and/or anticoagulant agents should be managed following the same guidelines as in patients without cirrhosis before
extrahepatic abdominal surgery (LoE 5, strong recommendation).

95%

It is recommended to treat the cause of liver disease wherever possible to avoid hepatic decompensation and ACLF (LoE 5, strong
recommendation).

95%

It is recommended to follow the local practices applied to all patients with cirrhosis regarding antibiotics, somatostatin, statins, and post-
operative antiplatelets and/or anticoagulants (LoE 5, strong recommendation).

95%

Preoperative coagulation test abnormalities should not be systematically corrected to reduce postoperative complications (LoE 3,
strong recommendation).

95%

Viscoelastic tests should be used to monitor coagulation and guide blood product administration in case of active bleeding before and
during the procedure (LoE 2, strong recommendation).

100%

Avoiding fluid overload is recommended to reduce postoperative complications (LoE 5, strong recommendation). 87%
The use of 130/.4 hydroxyethyl starch may be avoided due to its association with higher acute kidney injury risk (LoE 4, weak
recommendation).

100%

Doses of perioperative drugs should be adjusted based on hepatic function (LoE 3, strong recommendation). 98%
The placement of nerve block should be avoided in patients with CTP B and C cirrhosis due to the risk of haematoma (LoE 4, strong
recommendation).

87%

Nutritional status should be assessed before surgery (LoE 3, strong recommendation). 100%
Prehabilitation 4-6 weeks before elective surgery and enhanced recovery after surgery are recommended (LoE 3, strong
recommendation).

97%

Minimally invasive approaches (laparoscopic or robotic) should be considered whenever feasible to reduce postoperative complications
(LoE 3, strong recommendation).

95%

Surveillance in an intensive/critical care unit by a multidisciplinary team following extrahepatic abdominal surgery may be considered to
detect early complications (LoE 5, weak recommendation).

82%
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