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Guidelines and Good Clinical Practice Recommendations
for Contrast Enhanced Ultrasound (CEUS) in the Liver -
Update 2012

A WFUMB-EFSUMB Initiative in Cooperation With Represen-
tatives of AFSUMB, AIUM, ASUM, FLAUS and ICUS
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ACG Clinical Guideline: The Diagnosis and
Management of Focal Liver Lesions

Jorge A. Marrero, MDY, Joseph Ahn, MDD, FACG? and K. Rajender Reddy, MD, FACG® on behalf of the Practice Parameters Committee of the
American College of Gastroenterology

Focal liver lesions (FLL) have been a common reason for consultation faced by gastroenterologists and hepatologists.
The increasing and widespread use of imaging studies has led to an increase in detection of incidental FLL. It

is important to consider not only malignant liver lesions, but also benign solid and cystic liver lesions such as
hemangioma, focal nodular hyperplasia, hepatocellular adenoma, and hepatic cysts, in the differential diagnosis. In
this ACG practice guideline, the authors provide an evidence-based approach to the diagnosis and management of FLL.

Am | Gastroentero! advance online publication, 19 August 2014; doi-10.1038/ajg. 2014.213

H.-P. Weskott?*, H.-X. Xu®®

Affiliations Affiliation addresses are listed at the end of the article.

What you need to know about imag;

A practical review of current literature

Clinical Practice Guidelines %%agEASL HEPATOLOGY

EASL Clinical Practice Guidelines on the management of benign

JOURNAL OF

CrossMark

liver tumours™

European Association for the Study of the Liver (EASL)*

Gaurav Bhattacharya (MD), Michael Kabiri (MD}, Laura Callan {(Meds 20|

Faculty Reviewer: Dr Michael Lock, MD, CCFP, FCFP, FRCPC Chair (Department of Oncology, Division of Radiation Oncology)




YILbL/Y# ! b! ab; %!

A+S1Z LRKfI OGN
Al A NK/Si6l2 OKNRYAO1IS 2FGSNYN 2ySY20ySyN
Ahy12f23A013 WYY SHYMIo2 LIR2RSInSYyN yI V

A Lowtrisk pacient (@ )1

Bezl v} Mdignity

Nejsoul Yyt Mdjys®inkcgater

.t RIISH BINY FMektgrngS o K S hdindlcahblissteaohepatitis, alcoholism,

sclerosing cholangitis, primary biliary cirrhosis, choledochal cysts,

hemochromatosis and other hereditary hepatic conditions, and anabolic steroid
use.)




INCIDENTALOM

Clw i hbYh[ hD
J 7 PACIENT

PACIENT BEZ
hbYh[ hD

' b! ab:



L5 wlvan®b Yh[ hDL/ Y?°

AL®ze doidabymejnnD pS21ig

APacient bez dirikcierdt Dogkologickou
anamn®zy anamn®zou
Asolit8rn2 | ogi/fsiR-50 %omal i gn?

15mm j e BENIGN L 2m va2ce | og
n

0
pravdiDpodob
(>5 |l ogi sek

I o =

ATyp prim8rn2ho tumoru
ACaprsuiv2cel etn® mal ® | ®ze
ACRCisolit8&8rn2 nebo neletn® vDNnDtg?2

1 Jones EC et dlhefrequencyandsignificanceof small(lessthan or equalto 15 mm)hepaticlesionsdetectedby CTAmMJRoent1992;158: 53539.
2 Schwarz LH et al: Prevalence &mgortanceof SmallHepaticLesiong-oundat CT inPatientswith Cancer Radiology 1999;210:724.
3 Robinson PJ et &mallindeterminate lesionson CTof the liver: afollow-up studyof stability. Brit J Rad 2003; 76:8864.

ma |

t 2 m

7 6 %)

| ogi ska



BEAbYh[ hD® ! b! ab:

INCIDENTALOM

a W

Typickl wvZh|l ed
(hemangiom, JI n®
pseudodys@)ze

STOP CEUS
Z Z
STOP MR/CT




ShbYh[ hD® I b! ab: %h!

INCIDENTALOM

T ¢
{2t A01 Ny )

@ STOP
CEUS

T Q ¢
ibSel M sSYLyarzy

(] (] (1]
STOP, MR/CT/ STOP,
dokumentace biopsie UZ KO

o

+tNOSG6SiyS




RESULTS

The total cost of the diagnostic process using CEUS for
all enrolled patients with FLLs was 75884 USD. When
the expenses for additional CT and MRI examinations
performed in inconclusive cases were added, the total
cost was 90540 US dollar (USD). If all patients had
been examined by CT or MR as the first-line method,
the costs would have been 78897 USD or 384235 USD,
respectively. The difference between the cost of CT
and CEUS was 3013 USD (4%) and that between MRI
and CEUS was 308352 USD (406.3%). We correctly
described 97.06% of benign or malignant lesions,
with 96.99% sensitivity and 97.09% specificity.
Positive predictive value was 94.16% and negative
predictive value was 98.52%. In cases with 4 and more
lesions, malignancy is significantly more frequent and
inconclusive findings significantly less frequent (P <
0.001).

CONCLUSION

While the costs of CEUS and CT in evaluating FLLs
are comparable, CEUS examination is far more cost-
effective in comparison to MRI.

CEUS/CT/MR - cost-effectiveness analysis

W (]‘ World Journal of
; Gastroenterology
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Abstract

AM

To determine whether contrast-enhanced ultrasono-
graphy (CEUS) as the first-line method is more cost-
effective in evaluating incidentally discovered focal liver
lesions (FLLs) than is computed tomography (CT) and
magnetic resonance imaging (MRI).

METHODS

Between 2010 and 2015, our prospective study enrolled
459 patients with incidentally found FLLs. The biological
nature of FLLs was assessed by CEUS in all patients.
CT or MRI examinations were added in unclear cases.
The sensitivity and specificity of CEUS were calculated.
The total costs of CEUS examinations and of the added
examinations performed in inconclusive cases were
calculated. Afterwards, the theoretical expenses for
evaluating incidentally discovered FLLs using CT or MRI
as the first-line method were calculated. The results

glztra836061509raphy in the evaluation of incidental focal liver lesions: Aeftsttiveness analysis. World Journal of Gastroesitgyy. FAKULTNI
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Hepatic haemangioma

In patients with a normal or healthy liver, a hyperechoic
lesion 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, ultrasound is sufficient
to establish the diagnosis (evidence level lI-2, grade of
recommendation 1)

In oncology patients or those with underlying liver
disease, contrast enhanced imaging (CEUS, CT
or MRI) is required (evidence level lI-2, grade of
recommendation 1)

The diagnosis by contrast enhanced imaging 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
(evidence level 1I-2, grade of recommendation 1)

Due to its benign course, imaging follow-up is not
required for typical haemangioma (evidence level II-2,
grade of recommendation 1)

Pregnancy and oral contraceptives are not
contraindicated (evidence level lll; grade of
recommendation 2)

Conservative management is appropriate for typical

cases (evidence level lI-2, grade of recommendation 1)

In the presence of Kasabach-Merrit syndrome, growing
lesions or lesions symptomatic by compression - refer to
benign liver tumour MDT (evidence level lll, grade of
recommendation 1)

Clinical Practice Guidelines

CrossMark

2 JOURNAL OF
OO EASL | HEPATOLOGY

EASL Clinical Practice Guidelines on the management of benign
liver tumours™

European Association for the Study of the Liver (EASL)*

Focal nodular hyperplasia

CEUS, CT, or MRI can diagnose FNH with nearly
100% specificity when typical imaging features are
seen in combination (evidence level lI-2, grade of
recommendation 1)

MRI has the highest diagnostic performance overall.
The highest diagnostic accuracy by CEUS is achieved
in FNH less than 3 cm (evidence level lI-2, grade of
recommendation 1)

For a lesion typical of FNH follow-up is not necessary,
unless there is underlying vascular liver disease
(evidence level lll, grade of recommendation 2)

Treatment is not recommended (evidence level lI-3,
grade of recommendation 2)

If imaging is atypical, or the patients is symptomatic,
refer to a benign liver tumour MDT (evidence level lll,
grade of recommendation 1)

Suspected
FNH

!

—

Diagnosis
FNH - certain

Y

Discharge

Contrast enhanced
imaging - preferably

A

No follow-up
needed

MRI
Diagnosis
FNH - doubtful
<3 cm
CEUS >3 cm
Diagnosis Y
uncertain
Biopsy
Confirmed
FNH




Hepatocellular adenoma L . ) . .
Clinical Practice Guidelines BEASL | hernrar oo

. MRI is superior to all other imaging modalities and CrossMark
due to its intrinsic properties to detect fat and vascular
spaces it offers an opportunity to subtype HCA up to

80% (evidence level lI-2, grade of recommendation

1)

+  The positive identification of HNF-1a HCA or European Association for the Study of the Liver (EASL)*
inflammatory HCA is achievable with MRI with >90%

specificity. By contrast, identification of B-catenin ‘

EASL Clinical Practice Guidelines on the management of benign
liver tumours™

activated HCA and its distinction with unclassified
HCA and hepatocellular carcinoma is not possible by
any imaging technique (evidence level lI-2, grade of l
recommendation 1)

Suspected
HCA

Contrast enhanced MRI

. Treatment decisions are based on gender, size and document size (+/- subtype)

pattern of progression (evidence level lll, grade of
recommendation 2) Eamals Male
(irrespective of size) (irrespective of size)

. Upon HCA diagnosis, lifestyle changes such as
discontinuation of OCP as well as weight loss
should be advised (evidence level lI-2, grade of
recommendation 1)

Advise lifestyle Repeat MRI after
change 6 months

. HCA resection is recommended irrespective of size in |
men and in any instance of proven B-catenin mutation l l
(evidence level II-3, grade of recommendation 2)

<5 cm stable >5 cm or significant*
or reduced in size increase in size

. In women, a period of 6 months observation after
lifestyle change is advised and resection is indicated \ /
for nodules equal or greater than 5 cm and those
continuing to grow (evidence level ll-3, grade of
recommendation 2)

1 year MRI

. In women, lesions less than 5 cm should be reassessed ¥
at 1 year, and annual imaging adopted thereafter
g - Stable or
(evidence level lll, grade of recommendation 2) reduced size

+  Ableeding HCA with haemodynamic instability should
be embolized and residual viable lesion on follow-up h 4
imaging is an indication for resection (evidence level
lll, grade of recommendation 2)

Annual imaging Resection
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| Incidental Liver Focal Findings Seen on CT or MR |

| Incidental Liver Focal Findings Seen on Ultrasound |
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Mass/nodule at imaging
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<1cm

|

Repeat US at 4 mo

I

v

Stable™**

\ Biopsy unclear:

Consider re-biopsy

4

3

N

Growing/changing
pattem

- Non-HCC malignancy
- Benign

3

>1cm

,

Multiphasic contrast-enhanced CT, or
multiphasic contrast-enhanced MRI*, or
gadoxetic-enhanced MRI**

.

1 positive technique:
HCC imaging hallmarks

Use the other modality multiphasic
contrast-enhanced CT, or
multiphasic contrast-enhanced MRI*, or
gadoxetic-enhanced MRI**, or
contrast-enhanced ultrasound**™

.

1 positive technique:

HCC imaging hallmarks
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