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Abbreviations:

ADPKD Autosomal Dominant Polycystic Kidney Disease

AGREEII Appraisal of Guidelines for Research and Evaluation Il

B-HCA [-catenin Activated Hepatocellular Adenoma

CRP C-reactive Protein

CT Computed Tomography

CEUS Contrast-Enhanced Ultrasound

FNA Fine Needle Aspiration

FNH Focal Nodular Hyperplasia

GDG Guidelines Development Group

GRADE Grading of Recommendations, Assessment, Development and Evaluation

HCA Hepatocellular Adenoma

HCC Hepatocellular Carcinoma

H_HCA Hepatocyte Nuclear Factor _1a Hepatocellular Adenoma

HNF-1a Hepatocyte Nuclear Factor-1a

I-HCA Inflammatory Hepatocellular Adenomas

MRI Magnetic Resonance Imaging

OCP Oral Contraceptive Pills

PAIR Puncture, Aspiration, Injection of Scolicidal Agent, and Reaspiration

PCLD Polycystic Liver Disease
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Glossary:
Definitions:

Hemangioma:

Hemangiomas are the most common benign non-cystic liver lesions, occurring in up to 20% of
the population, with a reported preponderance in women at a 4:1 ratio. They are benign
mesenchymal vascular lesions consisting of clusters of blood- filled cavities lined by endothelial
cells, ranging in size from a few millimeters to greater than 20 cm. Hemangiomas are believed to
arise from a congenital abnormality in vasculogenesis, growing slowly from birth. Increase in size
of hemangiomas can occur and is favored to be due to progressive ectasia of the vasculature and
not related to hypertrophy of the lesion, .

Focal nodular hyperplasia:

FNH is the second most common solid liver lesion, with 0.3%-3% of people having FNH on
autopsy. FNH is favored to arise as a local reaction to vascular abnormalities, specifically
aberrant hemodynamics within the liver, usually secondary to an aberrant dystrophic artery or a
vascular injury, resulting in a disturbance of local blood flow, which can result in hyper-
perfusion, oxidative stress from hypoxia, and hepatic stellate cell response, all of which result in
a hyperplastic microenvironment and FNH development, @,

Hepatocellular adenoma:

HCAs represent a benign proliferation of mature hepatocytes, which can develop in a
background of an otherwise normal liver, or one affected by steatosis or glycogenosis. This tumor
is usually well-defined but rarely encapsulated, highly vascular, variable in size, and solitary or
multifocal. The presence of multifocal nodules has been defined as adenomatosis, .

HCA molecular classification, ¥:

Based on genomic analysis, three main molecular subtypes of HCA have been clearly

identified so far, with a fourth class presently uncharacterized.

1. HCA inactivated for HNF-1a (H-HCA), accounting for 30 to 40% of HCA.H-HCA are defined
by inactivation of HNF-1a, a transcription factor involved in hepatocyte differentiation and
metabolism control. Morphologically, H-HCAs are characterized by prominent steatosis.

2. Inflammatory adenomas (I-HCA), accounting for 40 to 55% of HCA. I-HCAs represent a
heterogeneous subgroup of HCA regarding the variety of gene mutations, I-HCA are more often
observed in patients with obesity and/or metabolic syndrome, as well as in the context of a high
alcohol consumption. Systemic inflammatory syndrome, demonstrated by increased serum C-
reactive protein (CRP) and fibrinogen levels, can regress following HCA removal.
Morphologically, I-HCA, initially described as ‘‘telangiectatic form of FNH”, are characterized
by the presence of clusters of small arteries surrounded by extracellular matrix and inflammatory
infiltrates associated with foci of sinusoidal dilatation.

3. B-catenin activated HCA (B-HCA), accounting for 10 to 20% of HCA. 3-HCA are defined by f-
catenin activation within the tumours. B-HCA are over represented in males and display a higher
risk of malignant transformation towards hepatocellular carcinoma (HCC). Morphologically, B-
HCAs are characterized by the presence of cellular atypias, pseudoglandular formations and
cholestasis.
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4. Unclassified HCA, accounting for 5% to 10% of HCA. A small subset of HCA do not display any

specific morphological features nor do they have any of the gene mutations previously
described.

Hepatic cysts:

Hepatic cysts are thin-walled structures lined by cuboidal bile duct epithelium and filled with
isotonic fluid. They are the result of ductal plate malformation without communication with the
biliary tree, .

Executive summary:

These guidelines offer evidence-based recommendations on the targeted levels of clinical
practice guidelines and provide healthcare professionals with practice guidance on the
management of benign hepatic lesions.

In patients with a focal liver lesion of uncertain aetiology, we recommend multiphasic contrast-
enhanced imaging, preferably MRI or CT, performed with late arterial, portal venous, and
delayed phases, (Strong recommendation).

In patients with a normal or healthy liver, a hyperechoic lesion, in ultrasonography, is
very likely to be a liver haemangioma. With typical radiology (homogeneous
hyperechoic, sharp margin, posterior enhancement, and absence of halo sign) in a lesion
less than 3 cm, we advise performing ultrasound for the diagnosis, (Conditional
recommendation).

We recommend the diagnosis of haemangioma by contrast enhanced imaging, (CT and/or
MRI). It is based on a typical vascular profile characterized by peripheral and globular
enhancement on arterial phase followed by a central enhancement on delayed phases.
MRI provides additional findings such as lesion signal on T1-, T2- weighted sequences,
and diffusion imaging, (Strong recommendation).

Pregnancy and oral contraceptives are not contraindicated, (Conditional
recommendation).

We recommend conservative management for typical cases of haemangioma, (Strong
recommendation).

In patients with asymptomatic haemangioma < 10 cm we suggest no imaging follow-up,
due to its benign course, (Conditional recommendation).

In symptomatic patients or with haemangiomas > 10 cm we advise follow-up, due to
possible complications, (Conditional recommendation).

When indicated, we advise to follow-up with ultrasound in view of non-invasiveness, low
costs, and absence of biological risk, (Conditional recommendation).

In haemangiomas > 15 c¢cm, due to the difficulty of assessing dimensional variations by
means of ultrasound, we advise performing magnetic resonance, (Conditional
recommendation).

In patients with symptomatic haemangiomas (Kasabach- Merritt syndrome or bulk
symptoms) or pedunculated haemangiomas or haemangiomas with a diameter of 10 cm
or more, we advise performing surgical treatment, (Conditional recommendation).
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For symptomatic haemangiomas less than 10 cm, we advise performing loco-regional
ablation techniques initially. In case of unfavourable clinical evolution or volume
increase after treatment, we advise performing resection, (Conditional recommendation).
In symptomatic patients with unresectable giant hepatic haemangioma or multiple
haemangiomas, we advise performing liver transplantation as a feasible treatment,
(Conditional recommendation).
We recommend CEUS, CT, or MRI for diagnosing FNH with nearly 100% specificity. MRI has
the highest diagnostic performance overall, (Strong recommendation).
We advise evaluating patients with focal liver lesions that are suspicious for focal nodular
hyperplasia using multiphase MRI with contrast agents to distinguish focal nodular
hyperplasia from hepatocellular adenoma, (Conditional recommendation).
For a lesion typical of FNH, we advise against routine follow-up, (Conditional
recommendation).
We do not advise routinely discontinuing oral contraceptives in patients diagnosed with
focal nodular hyperplasia, (Conditional recommendation).
We recommend against treatment, if imaging is typical, or the patient is asymptomatic,
(Strong recommendation).
In symptomatic adults with focal nodular hyperplasia, we advise performing
surgical treatment of the lesion, as it might improve the quality of life.
However, follow-up does not appear associated with the occurrence of
major complications, (Conditional recommendation).
We recommend MRI for diagnosing HCA as it is superior to all other imaging modalities
and due to its intrinsic properties to detect fat and vascular spaces. It offers an
opportunity to subtype HCA up to 80%, (Strong recommendation).
Treatment decisions should be based on gender, and size and pattern of progression of
adenoma, (Strong recommendation).
We recommend discontinuation of oral contraceptives or intrauterine devices that are
hormone impregnated in patients with hepatic adenomas, (Strong recommendation)
We advise encouraging weight loss in overweight or obese patients with hepatic
adenomas, (Conditional recommendation, very low certainty of evidence, ).

HCA resection is advised in any instance of proven (-catenin mutation in both sexes,
(Conditional recommendation).

HCA resection is advised irrespective of size in men, (Conditional recommendation).

In women with lesions less than 5 cm, we advise annual imaging reassessment.
(Conditional recommendation).
In women with nodules equal or greater than 5 cm and those continuing to grow, we
advise resection, (Conditional recommendation).
In bleeding HCA with hemodynamic instability, we advise performing embolization.
Resection is advised for residual viable lesions on follow-up imaging, (Conditional
recommendation).
In patients with hepatic adenomas requiring treatment who are unable to undergo
surgical resection, we advise performing embolization or ablation as alternative
treatment approaches, (Conditional recommendation).
In patients with ruptured hepatic adenomas, we advise hemodynamic stabilization
followed by embolization and/or surgical resection, (Conditional recommendation).

Page 5



In patients with multiple HCA, management is advised to be based on the size of the
largest tumor, (Conditional recommendation).

We advise performing hepatic resection in unilobular disease. In those cases with more
widespread HCAs, resection of the largest adenomas may be an option, (Conditional
recommendation).

Liver transplantation is not advised in multiple HCA, but may be advised in individuals
with underlying liver disease, (Conditional recommendation).

In patients with asymptomatic simple hepatic cysts, regardless of size, we recommend
expectant management without need for routine surveillance or intervention, (Strong
recommendation).

In patients with simple hepatic cysts with specific high-risk features seen on ultrasound
(e.g. septations, calcifications, mural thickening or nodularity, heterogeneity, and
presence of daughter cysts), we recommend further investigation with CT or MRI,
(Strong recommendation).

We advise performing surgical cyst fenestration or aspiration with sclerotherapy for
management of patients with symptomatic simple hepatic cysts, (Conditional
recommendation).

We recommend chemical and cytological examination for aspirated fluid, (Good practice
statement).

We advise discontinuation of exogenous oestrogen use in women with polycystic liver
disease, (Conditional recommendation).

For patients with PCLD with numerous small- to medium-sized cysts throughout the liver
not amenable to surgical resection, we advise performing cyst fenestration, or aspiration
sclerotherapy, (Conditional recommendation).

For patients with symptomatic ADPKD with concurrent PCLD, we advise medical
management using somatostatin analogues, (Conditional recommendation).
Antihelmenthic treatment is recommended for all viable cysts disregarding any further
surgical or non-surgical modality of treatment, (Good practice statement).

We advise surgical management in patients with complicated hydatid cysts (i.e., those
with biliary fistulas or cysts communicating with the biliary tree, multiseptated cysts,
rupture or haemorrhage, secondary infection, or percutaneously inaccessible cysts)
provided there is no contraindication to surgery, (Conditional recommendation).

In patients with uncomplicated hydatid cysts in whom surgery is not an option, we advise
performing percutaneous treatment with PAIR with adjunct antihelminthic therapy,
(Conditional recommendation).

Introduction:

Benign liver lesions are a heterogeneous group of lesions with different cellular origins, as
summarized by an international panel of experts sponsored by the World Congress of
Gastroenterology in 1994, ®). Some of these lesions are of greater clinical relevance than
others, and the aim of these recommendations is to provide a contemporary aid for the
practical diagnosis and management of the more common benign lesions. These include
haemangiomas, focal nodular hyperplasia (FNH), hepatocellular adenoma (HCA) and

hepatocystic disease including poly-cystic liver,

(486)
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There is no justification to recommend histopathology of liver lesions or molecular
subtyping of HCA as routine clinical practice. As evidence accumulates and methodologies
improve with respect to risk and sensitivity, this may change. ®.

Scope and purpose:

The scope of this guideline is to set recommendations for the diagnosis and treatment of benign
liver lesions. The main purpose of these guidelines is to minimize malpractice and poor surgical
decision, to improve the quality of medical care and surgical service, to provide the good
surgical practice to our patients, and finally to be cost effective.

Target audience:

The principle targeted candidates are the practicing surgeons, however endoscopists and
radiologists and all specialists involved in the treatment of benign liver lesions are also included.

Methods:

A comprehensive search for guidelines was undertaken to identify the relevant guidelines to
consider for adaptation.

Inclusion/ exclusion criteria followed in the search and retrieval of guidelines to be adapted:

» Selecting only evidence-based guidelines (guideline must include a report on systematic
literature searches and explicit links between individual recommendations and their supporting
evidence)

« Selecting only national and/or international guidelines

« Specific range of dates for publication (using Guidelines published or updated in 2016 and
later)

» Selecting peer reviewed publications only

« Selecting guidelines written in English language

» Excluding guidelines written by a single author, not on behalf of an organization to be valid
and comprehensive, a guideline ideally requires multidisciplinary input

» Excluding guidelines published without references as the panel needs to know whether a
thorough literature review was conducted and whether current evidence was used in the
preparation of the recommendations

The following characteristics of the retrieved guidelines were summarized in:

» Developing organization/authors

« Date of publication, posting, and release

« Country/language of publication

« Date of posting and/or release

« Dates of the search used by the source guideline developers

All retrieved Guidelines were screened and appraised using AGREE Il instrument
(www.agreetrust.org) by at least three members. The panel decided on a cut-off point (any
guideline scoring above 50% on the rigor dimension was retained). The GDG decided to adapt
the ACG Clinical Guideline: Focal Liver Lesions, 2024, EASL Clinical Practice Guidelines on
the management of benign liver tumours, 2016 and Benign liver lesions: Guideline for clinical
practice, 2022
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Evidence assessment
According to WHO Handbook for Guidelines, we used the GRADE (Grading of
Recommendations, Assessment, Development and Evaluation) approach to assess the quality of
a body of evidence, develop and report recommendations. GRADE methods are used by
WHO because these represent internationally agreed standards for making transparent
recommendations. Detailed GRADE information is available on the following sites:

e GRADE working group: http://www.gradeworkingroup.org

e GRADE online training modules: http://cebgrade.mcmaster.ca/

e GRADE profile software: http://ims.cochrane.org/revman/gradepro

Specifically, the quality of evidence was graded as ‘High’, ‘Moderate’, ‘Low’ or ‘Very low’,
(table 1& 2).

The strength of the recommendation

The strength of a recommendation communicates the importance of adherence to the
recommendation.

Strong recommendations

With strong recommendations, the guideline communicates the message that the desirable effects
of adherence to the recommendation outweigh the undesirable effects. This means that in most
situations the recommendation can be adopted as policy.

Conditional recommendations

these are made when there is greater uncertainty about the four factors above or if local
adaptation has to account for a greater variety in values and preferences, or when resource use
makes the intervention suitable for some, but not for other locations. This means that there is a
need for substantial debate and involvement of stakeholders before this recommendation can be
adopted as policy.

When not to make recommendations

When there is lack of evidence on the effectiveness of an intervention, it may be appropriate not
to make a recommendation.

Recommendations:
Sectionl: General:

e In patients with a focal liver lesion of uncertain aetiology, we recommend multiphasic contrast-
enhanced imaging, preferably MRI or CT, performed with late arterial, portal venous, and
delayed phases, (Strong recommendation, low certainty evidence, ©).

Section 2: Hepatic haemangioma:

e In patients with a normal or healthy liver, a hyperechoic lesion, in ultrasonography, is
very likely to be a liver haemangioma. With typical radiology (homogeneous
hyperechoic, sharp margin, posterior enhancement, and absence of halo sign) in a lesion
less than 3 cm, we advise performing ultrasound for the diagnosis, (Conditional
recommendation, moderate certainty evidence, ¥)

e We recommend the diagnosis of haemangioma by contrast enhanced imaging, (CT and/or
MRI). It is based on a typical vascular profile characterized by peripheral and globular
enhancement on arterial phase followed by a central enhancement on delayed phases.
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MRI provides additional findings such as lesion signal on T1-, T2- weighted sequences,
and diffusion imaging, (Strong recommendation, moderate certainty evidence, ¥)
Pregnancy and oral contraceptives are not contraindicated, (Conditional recommendation,
low certainty evidence, ¥)-

We recommend conservative management for typical cases of haemangioma, (Strong
recommendation, moderate certainty evidence, ¥)

In patients with asymptomatic haemangioma < 10 cm we suggest no imaging follow-up,
due to its benign course, (Conditional recommendation, moderate certainty evidence, )
In symptomatic patients or with haemangiomas > 10 cm we advise follow-up, due to
possible complications, (Conditional recommendation, very low certainty evidence, )
When indicated, we advise to follow-up with ultrasound in view of non-invasiveness, low
costs, and absence of biological risk, (Conditional recommendation, moderate certainty
evidence, @)

In haemangiomas > 15 cm, due to the difficulty of assessing dimensional variations by
means of ultrasound, we advise performing magnetic resonance, (Conditional
recommendation, very low certainty evidence, ("))

In patients with symptomatic haemangiomas (Kasabach- Merritt syndrome or bulk
symptoms) or pedunculated haemangiomas or haemangiomas with a diameter of 10 cm
or more, we advise performing surgical treatment, (Conditional recommendation, very
low certainty evidence, ()

For symptomatic haemangiomas less than 10 cm, we advise performing loco-regional
ablation techniques initially. In case of unfavourable clinical evolution or volume
increase after treatment, we advise performing resection, (Conditional recommendation,
very low certainty evidence, ¢&7):

In symptomatic patients with unresectable giant hepatic haemangioma or multiple
haemangiomas, we advise performing liver transplantation as a feasible treatment,
(Conditional recommendation, very low certainty evidence, ()

Section 3: Focal nodular hyperplasia:

We recommend CEUS, CT, or MRI for diagnosing FNH with nearly 100% specificity. MRI has
the highest diagnostic performance overall, (Strong recommendation, moderate certainty
evidence, ¥).

We advise evaluating patients with focal liver lesions that are suspicious for focal nodular
hyperplasia using multiphase MRI with contrast agents to distinguish focal nodular
hyperplasia from hepatocellular adenoma, (Conditional recommendation, low certainty
evidence, ©).

For a lesion typical of FNH, we advise against routine follow-up, (Conditional
recommendation, low certainty evidence, ).

We do not advise routinely discontinuing oral contraceptives in patients diagnosed with
focal nodular hyperplasia, (Conditional recommendation, low certainty evidence, ).

We recommend against treatment, if imaging is typical, or the patient is asymptomatic,
(Strong recommendation, low certainty evidence, ).

In symptomatic adults with focal nodular hyperplasia, we advise performing
surgical treatment of the lesion, as it might improve the quality of life.
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However, follow-up does not appear associated with the occurrence of
major complications, (Conditional recommendation, very low certainty evidence, ().

Section 4: Hepatocellular adenoma:

We recommend MRI for diagnosing HCA as it is superior to all other imaging modalities
and due to its intrinsic properties to detect fat and vascular spaces. It offers an
opportunity to subtype HCA up to 80%, (Strong recommendation, moderate certainty
evidence, ¥).
Treatment decisions should be based on gender, and size and pattern of progression of
adenoma, (Strong recommendation, moderate certainty evidence, ).
We recommend discontinuation of oral contraceptives or intrauterine devices that are
hormone impregnated in patients with hepatic adenomas, (Strong recommendation, low
certainty evidence, * 6 &),
We advise encouraging weight loss in overweight or obese patients with hepatic
adenomas, (Conditional recommendation, very low certainty of evidence, ©).

HCA resection is advised in any instance of proven p-catenin mutation in both sexes,
(Conditional recommendation, low certainty evidence, ©).

HCA resection is advised irrespective of size in men, (Conditional recommendation,
low certainty evidence, ).

In women with lesions less than 5 cm, we advise annual imaging reassessment.
(Conditional recommendation, very low certainty of evidence, “ &9).

In women with nodules equal or greater than 5 cm and those continuing to grow, we
advise resection, (Conditional recommendation, low certainty evidence, ©).
In bleeding HCA with hemodynamic instability, we advise performing embolization.
Resection is advised for residual viable lesions on follow-up imaging, (Conditional
recommendation, very low certainty of evidence, ).
In patients with hepatic adenomas requiring treatment who are unable to undergo
surgical resection, we advise performing embolization or ablation as alternative
treatment approaches, (Conditional recommendation, low certainty of evidence, @).
In patients with ruptured hepatic adenomas, we advise hemodynamic stabilization
followed by embolization and/or surgical resection, (Conditional recommendation,
very low certainty of evidence, ©)).

Section 5: Multiple lesions:

In patients with multiple HCA, management is advised to be based on the size of the
largest tumor, (Conditional recommendation, very low certainty of evidence, ©).

We advise performing hepatic resection in unilobular disease. In those cases with more
widespread HCAs, resection of the largest adenomas may be an option, (Conditional
recommendation, very low certainty of evidence, ©).

Liver transplantation is not advised in multiple HCA, but may be advised in individuals
with underlying liver disease, (Conditional recommendation, very low certainty of
evidence, ©).
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Section 6: Simple hepatic cysts:

In patients with asymptomatic simple hepatic cysts, regardless of size, we recommend
expectant management without need for routine surveillance or intervention, (Strong
recommendation, low certainty evidence, ©).

In patients with simple hepatic cysts with specific high-risk features seen on ultrasound
(e.g. septations, calcifications, mural thickening or nodularity, heterogeneity, and
presence of daughter cysts), we recommend further investigation with CT or MRI,
(Strong recommendation, low certainty evidence, ©®).

We advise performing surgical cyst fenestration or aspiration with sclerotherapy for
management of patients with symptomatic simple hepatic cysts, (Conditional
recommendation, low certainty evidence, ©).

We recommend chemical and cytological examination for aspirated fluid, (Good practice
statement).

We advise discontinuation of exogenous oestrogen use in women with polycystic liver
disease, (Conditional recommendation, very low certainty evidence, ®).

For patients with PCLD with numerous small- to medium-sized cysts throughout the liver
not amenable to surgical resection, we advise performing cyst fenestration, or aspiration
sclerotherapy, (Conditional recommendation, moderate certainty evidence, ©).

For patients with symptomatic ADPKD with concurrent PCLD, we advise medical
management using somatostatin analogues, (Conditional recommendation, moderate
certainty evidence, ©).

Section 7: Hydatid (echinococcal) cysts:

Antihelmenthic treatment is recommended for all viable cysts disregarding any further
surgical or non-surgical modality of treatment, (Good practice statement).

We advise surgical management in patients with complicated hydatid cysts (i.e., those
with biliary fistulas or cysts communicating with the biliary tree, multiseptated cysts,
rupture or haemorrhage, secondary infection, or percutaneously inaccessible cysts)
provided there is no contraindication to surgery, (Conditional recommendation, very low
certainty evidence, ©).

In patients with uncomplicated hydatid cysts in whom surgery is not an option, we advise
performing percutaneous treatment with PAIR with adjunct antihelminthic therapy,
(Conditional recommendation, low certainty evidence, ©)).

Research needs:

1.
2.
3.

Role of FNA in diagnosis of focal hepatic lesions.
Management of multiple hepatic lesions.
Application of artificial intelligence in radiological diagnosis of hepatic lesions.

Clinical indicators for monitoring:

1.
2.
3.

Hepatic imaging, (ultrasonography, CT, MRI).
Documentation of management of solid hepatic lesion.
Documentation of management of cystic hepatic lesion.
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Updating of the quideline:

The GDG committee for guidelines development is responsible for the continuous evaluation of
evidence available about benign liver lesions. The present guidelines will be updated in case of
significant changes based on new evidence.

Annexes:
Table 1: Quality and Significance of the Four Levels of Evidence in GRADE

Quality Definition Implications

High The guideline development group Further research is very unlikely
is very confident that the true effect to change confidence in the
lies close to that of the estimate of estimate of effect
the effect

Moderate The guideline development group Further research is likely to
is moderately confident in the effect have an important impact on
estimate: the true effect is likely to confidence in the estimate of
be close to the estimate of the effect, effect and may change the
but there is a possibility that it is estimate
substantially different

Low Confidence in the effect estimate Further research is very likely to

is limited: the true effect may be
substantially different from the
estimate of the true effect

have an important impact on
confidence in the estimate of
effect and is unlikely to change
the estimate

Table 2: Factors that Determine How to Upgrade or Downgrade the Quality of Evidence

Downgrade in presence of

Upgrade in presence of

Study limitations
-1 Serious limitations
-2 Very serious limitations

Consistency
-1 Important inconsistency

Directness
-1 Some uncertainty
-2 Major uncertainty

Precision
-1 Imprecise data

Reporting bias
-1 High probability of reporting bias

Dose-response gradient
+1 Evidence of a dose-response gradient

Direction of plausible bias
+1 All plausible confounders would have
reduced the effect

Magnitude of the effect
+1 Strong, no plausible
confounders, consistent and direct evidence

+2 Very strong, no major threats to validity and
direct evidence
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