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INTRODUCTION

In recent decades, major advancements in imaging 
techniques have made possible the relatively safe, con­
fident, and early diagnosis of benign and malignant 
tumors of the liver. Ultrasonography is a readily acces­
sible, widely used, and extremely valuable method for 
initial screening of hepatic nodules. Space-occupying 
lesions of  the liver may be cystic or solid. Whereas 
cystic lesions (particularly simple hepatic cysts) do not 
require further radiologic investigation, solid lesions 
are often best examined at computed tomography 
(CT) or magnetic resonance imaging (MRI)(1).

Radiologic investigation of focal hepatic lesions 
should always be performed using high-resolution 
scanners and dynamic techniques, i.e., contrast-en­
hanced imaging that enables assessment of the various 
stages of vascular filling and emptying, during both 
the arterial and portal phases. Therefore, the technical 
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quality of the scanner and the expertise of the inter­
preting radiologist are essential for proper diagnosis. 
In ultrasonography, in addition to technical factors, 
operator experience also plays an essential role, which 
makes its findings extremely “operator-dependent”, 
particularly for initial lesions or small tumors – i.e., 
in the early stages of  the disease, which is a critical 
time for detection of malignant tumors.

Clinical and epidemiological data also play an 
important role in the investigation of  liver tumors, 
although the vast majority of these lesions are asymp­
tomatic. Cirrhosis is the single most important risk fac­
tor for the development of primary hepatic neoplasms; 
it is present in approximately 90% of  patients with 
hepatocellular carcinoma. Therefore, nodules identified 
in non-cirrhotic livers are far more likely to be benign. 
Nevertheless, this does not mean that benign nodules 
cannot arise in cirrhotic livers or that hepatocellular 
carcinoma does not occur in otherwise healthy livers.
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Benign tumors of the liver may be classified by their origin. 
Hepatocellular adenoma and focal nodular hyperplasia are of 
hepatocyte origin, whereas simple hepatic cysts, cystadenomas, 
and polycystic liver disease arise from the biliary epithelium, 
and hemangiomas originate from mesenchymal tissue(2, 3).

In an attempt to disseminate knowledge in hepatology 
to the broader medical community, through this review, the 
Brazilian Society of  Hepatology presents its latest recom­
mendations for the diagnosis and management of  hepatic 
cysts and of the three most common benign tumors of the 
liver: hepatic hemangioma, focal nodular hyperplasia, and 
hepatocellular adenoma.

Cystic lesions of the liver
Hepatic cysts are congenital biliary lesions caused by the 

progressive dilatation of biliary microhamartomas that do 
not communicate with the biliary tree. The population-wide 
prevalence of these lesions ranges from 1.6% to 18%(4, 5). The 
vast majority of  cysts are benign; however, the possibility 
of premalignant or malignant lesions, such as cystadenoma 
and cystadenocarcinoma, must be evaluated. Cystic lesions 
of the liver are usually found incidentally, during abdominal 
imaging, as most are asymptomatic or oligosymptomatic(6).

The major cystic lesions of  the liver are simple cysts, 
hydatid cysts, polycystic liver disease, cystadenoma, and 
cystadenocarcinoma. Ultrasound has 90% sensitivity and 
specificity for diagnosis of these lesions(7). There is no specific 
treatment, unless symptoms are present.

Hydatid cysts are caused by infection with Echinococcus 
granulosus or Echinococcus multilocularis, cestode parasites 
with a low prevalence in developed countries(8), but ubiq­
uitous in the Far South and North of Brazil. Echinococci 
spread through the contaminated excreta of animals such as 
dogs and foxes, among others. Diagnosis is based on clinical 

findings (epidemiologic data, fever, right upper quadrant 
pain, chest pain, and dyspnea) and echinococcus-specific 
serology. Pharmacotherapy with albendazole, mebendazole, 
or praziquantel can cure up to two-thirds of patients with 
hydatid disease, but recurrence is common after discontin­
uation of  treatment. Watchful waiting suffices for smaller 
cysts, but in larger lesions, injection of 90% ethanol or 15% 
saline solution is superior to surgical treatment(9). The World 
Health Organization advocates the PAIR (puncture-aspira­
tion-injection-reaspiration) procedure(10).

Cystadenomas are considered premalignant lesions, 
although the exact mechanism of  their malignant trans­
formation remain unknown. They account for only 5% of 
cystic liver lesions(5). The characteristic imaging appearance 
of  cystadenoma and cystadenocarcinoma is an irregular, 
oval lesion with internal septations and calcifications, which 
enhance on contrast CT and MRI(11). Cystadenoma and 
cystadenocarcinoma are indistinguishable on imaging alone. 
In both cases, the treatment of choice is surgical resection.

Polycystic liver disease is defined by the presence of at 
least 20 hepatic lesions(12). It is genetic in origin and usually 
co-occurs with renal cysts. Diagnosis is made by simple ima­
ging modalities, such as ultrasonography. Treatment is not 
indicated, unless massive lesions are present which may cause 
mechanical compression of  adjacent organs or symptoms 
that interfere with quality of  life. Laparoscopic unroofing 
is limited by the presence of multiple, non-communicating 
cysts; larger lesions may be aspirated and fenestrated. Patients 
with exceedingly severe disease, when the liver is so large as 
to obliterate the entire abdominal cavity or cause abdominal 
compartment syndrome, may be candidates for liver trans­
plantation(13). Figure 1 depicts a chart with diagnostic and 
therapeutic recommendations for cystic lesions detected by 
ultrasound

FIGURE1. Practical chart for diagnostic and therapeutic management of ultrasound-detected cystic liver lesions
US: ultrasound; CT: computed tomography; MRI: magnetic resonance imaging.
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Recommendations
- 	The diagnosis of hepatic cysts may be established by 

ultrasonography.
- 	Asymptomatic simple cysts do not require periodic 

follow-up.
- 	In the presence of multiple cysts or polycystic liver with 

symptoms indicative of  adjacent organ involvement, 
surgical management is optimal, with unroofing or 
fenestration of larger cysts.

- 	In suspected cystadenoma or cystadenocarcinoma, 
documented by CT or MRI, wide surgical excision is 
indicated.

- 	Hydatid cysts, most common in the Far South and 
North of Brazil, require adequate clinical management. 
Percutaneous PAIR (puncture-aspiration-injection-
reaspiration) should precede any attempt at more 
radical surgery, to be analyzed on a case-by-case basis.

Hepatic hemangiomas
Hemangiomas are the most common benign tumors of 

the liver. They are composed of multiple blood vessels lined 
by a single layer of  endothelial cells within a thin, fibrous 
stroma(14). Hepatic hemangiomas are considered congenital 
vascular malformations or hamartomas; they expand by 
vascular ectasia rather than by hyperplasia or hypertrophy.

Most patients with hepatic hemangioma are asymptoma­
tic and have their tumor detected incidentally during routine 
imaging or investigation of other conditions. Hemangiomas 
may present with a variety of sizes and may be solitary or 
multiple. The concept of giant hemangioma has been chang­
ing in recent years. Some authors in the 1970s considered 
hemangiomas larger than 4 or 5 cm as giant(14, 15), whereas 
a more recent and widely accepted criterion for treatment 
regards tumors ≥10 cm in size as such(16).

When patients present with symptoms, other causes 
such as dyspepsia and functional abdominal pain must be 
ruled out, although massive hemangiomas may compress 
adjacent organs and structures and cause symptoms such 
as abdominal pain and early satiety(17, 18). Acute abdominal 
pain may indicate thrombosis or intratumoral bleeding with 
distension of Glisson’s capsule; in acute thrombosis, there 
may also be fever and altered liver function tests(19). Another 
rare presentation is hemobilia secondary to rupture into the 
biliary tree(20).

Physical examination is generally normal. Exceptionally, 
an enlarged liver or palpable mass may be present in patients 
with very large hemangiomas. As a rule, liver function tests 
are within normal limits, unless there are complications such 
as thrombosis, bleeding, or compression of the biliary tract. 
In the vast majority of  cases, hemangiomas remain stable 
over time; significant growth may occur, but only rarely. 
Rupture, whether spontaneous or due to blunt trauma, is 
exceedingly unusual(21, 22). The Kasabach–Merritt syndrome 
is another rare but well-established complication of  giant 
hemangiomas, characterized by a combination of vascular 
tumor and consumptive coagulopathy. It is most frequent 
in children and may progress to disseminated intravascular 

coagulation. Patients uniformly present with severe throm­
bocytopenia, low levels of  fibrinogen, and high levels of 
fibrin degradation products due to secondary fibrinolysis 
and microangiopathic hemolysis(23). 

On abdominal ultrasonography, hemangiomas usually 
present as a hyperechoic nodule with posterior acoustic 
enhancement. However, they may be hypoechoic if  on a 
background of marked steatosis. Other liver lesions may have 
a similar appearance on ultrasound; therefore, supplemental 
contrast-enhanced imaging, such as abdominal CT or MRI, 
is recommended. If the patient has no risk factors for primary 
or secondary neoplasms, ultrasound was performed by an 
experienced technician, and the nodule exhibits all of  the 
typical features of hemangioma, one may forgo additional 
imaging and perform follow-up ultrasound after 3 or 6 
months instead. Only 0.47% of nodules diagnosed as typical 
hemangiomas on ultrasound were later found to represent 
neoplasms(24).

Computed tomography should be performed in a multide­
tector scanner, with intravenous contrast. In the noncontrast 
phase, hemangiomas present as a well-defined, hypoattenua­
ting mass, sometimes (10%) containing calcifications. Contrast 
uptake is characterized by increased peripheral enhancement 
in the early phase, followed by a centripetal “fill-in” pattern 
during the delayed phase. A nodular or globular enhancement 
pattern, representative of venous lakes, is seen in up to 94% of 
hemangiomas larger than 4 cm, whereas very small hemangi­
omas may not exhibit this typical pattern(25, 26).

Magnetic resonance imaging is a highly precise, non­
invasive modality for diagnosis of  hepatic hemangiomas, 
with ~90% sensitivity and 91%–99% specificity. The typical 
appearance of a hemangioma on MRI is that of a smooth, 
homogeneous, well-demarcated mass, hypointense on T1 and 
hyperintense on T2-weighted sequences(26, 27). The presence 
of  fibrosis within the tumor is visualized as hypointense 
areas on T2 imaging. As in CT imaging, this progressive 
centripetal fill-in pattern is typical of the majority of heman­
giomas >2 cm in size; tumors smaller than 2 cm may exhibit 
homogeneous contrast filling during the initial phase. Small 
hemangiomas that exhibit rapid, uniform contrast uptake are 
sometimes indistinguishable from hypervascular metastases 
and hepatocellular carcinoma(27). Despite its high specificity, 
the technetium-99m (99mTc)-labeled red blood cell scan has 
fallen into disuse, as has hepatic angiography. Needle core 
biopsy carries a risk of  life-threatening bleeding(25, 26), and 
should only be considered in rare cases in which a diagnosis 
cannot be established conclusively despite the use of multiple 
imaging modalities and a suspicion of malignancy remains.

Treatment of hepatic hemangiomas is usually conserva­
tive. There is no consensus in the literature as to the need 
for continued follow-up of tumors ≤5 cm in size; yearly or 
twice-yearly follow-up is recommended for patients with 
lesions >5 cm. When tumors are asymptomatic, the risk of 
bleeding is too low to justify prophylactic resection. Patients 
with pain or symptoms indicative of extrinsic compression 
of adjacent structures should be considered candidates for 
surgical resection, as long as other potential causes of these 
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symptoms have been ruled out(23). Well-established indica­
tions for surgery include rupture with intraperitoneal bleed­
ing, massive hemangiomas causing debilitating symptoms, 
or inability to rule out malignancy on imaging. Four surgical 
methods are available for the treatment of hepatic hemangi­
oma: liver resection, enucleation, hepatic artery ligation, and 
liver transplantation. Nonsurgical options include hepatic 
artery embolization and radiation therapy. Embolization 
has been used for management of acute bleeding, symptom 
relief, and to debulk large hemangiomas prior to surgical 
resection(28-30).

Small hepatic hemangiomas are unlikely to develop 
complications during pregnancy or oral contraceptive pill 
(OCP) use. Conservative monitoring during pregnancy is 
advisable for patients with large tumors, but the presence of 
hepatic hemangioma is no contraindication to oral hormonal 
contraception.

Recommendations
- 	A finding of hepatic nodule(s) consistent with hemangi­

oma on ultrasound should be confirmed by contrast-en­
hanced CT or MRI.

- 	At hepatobiliary centers of  excellence where there is 
absolute certainty of technical quality and professional 
skill, radiologic confirmation of hemangioma may be 
unnecessary, as long as the patient has no known risk 
factors.

- 	Once the diagnosis has been established conclusively, 
there is no need for systematic follow-up of asymptom­
atic patients with small nodules.

- 	Yearly or twice-yearly follow-up ultrasound is recom­
mended for patients with hemangiomas >5 cm in size.

- 	Patients with hemangioma should be informed of the 
benign nature of their tumor and that it may very rarely 
enlarge or develop complications, but has no potential 
whatsoever for malignant transformation.

- 	In the event of  rare complications such as rupture 
(spontaneous or traumatic) or consumptive coagulopa­
thy (Kasabach–Merritt syndrome), surgical treatment 
is necessary.

- 	Patients with symptomatic giant hemangiomas or those 
presenting with compression of  adjacent structures 
should be referred to a hepatobiliary center for assess­
ment of surgical or nonsurgical treatment options, such 
as enucleation, liver resection, arterial embolization, or 
radiofrequency ablation, the efficacy of which remains 
unconfirmed.

- 	The use of  oral contraceptive pills (OCPs) or other 
hormonal therapies is not contraindicated in patients 
with hemangiomas.

Hepatocellular adenoma
Hepatocellular adenomas (HCAs) are the third most 

prevalent benign neoplasm of the liver(31). They are unusual 
overall, occurring most frequently in women between the 
ages of 20 and 44.

Traditionally, HCAs have been associated with use of 

estrogen-containing OCPs. The incidence of  HCA is esti­
mated to be 30-fold higher among women who take OCPs 
than in women who do not(32), and it is directly associated 
with dose and duration of OCP use(33). Discontinuation of 
hormonal contraception usually leads to HCA regression(34). 
HCAs have also been associated with anabolic androgenic 
steroid use(35), genetic disorders such as glycogen storage 
disease types I and III(36), and more recently, the metabolic 
syndrome and obesity(37).

HCAs are generally asymptomatic and carry a favorable 
prognosis, but the potential exists for complications such as 
bleeding and malignant transformation(38). In the majority 
of patients (70%–80%), HCA occurs as a solitary lesion, but 
multiple nodules may occur; the presence of ≥10 HCAs is 
known as hepatic adenomatosis(39).

The genetic heterogeneity of HCAs and its relationship 
with epidemiologic and prognostic factors has prompted mo­
lecular classification of adenomas on the basis of histologic 
and immunohistochemical findings. Four subtypes have been 
defined, as described in a recent review(40). These subtypes 
are: a) HCA associated with an inactivating mutation of the 
hepatocyte nuclear factor-1alfa (HNF1A) tumor suppres­
sor gene. This subtype occurs almost exclusively in women 
taking OCPs, is one of the most common, accounting for 
35%–40% of cases, and is unlikely to cause complications; b) 
β-catenin-mutated HCA, which is associated with mutations 
that activate the β-catenin gene and facilitate cell replication. 
These adenomas are more common in men, account for 
10%–15% of cases, and carry an increased risk of malignant 
transformation; c) inflammatory (or steatotic) HCA, in 
which the role of genetic mutations is unclear. They are more 
common in women and usually associated with obesity and 
the metabolic syndrome. Inflammatory HCAs account for 
40%–55% of cases, and carry a higher risk of rupture and 
bleeding; and d) indeterminate HCA, not associated with 
any known mutations or specific histologic and prognostic 
features, accounting for 10% of cases.

The first three subtypes are associated with specific MRI 
findings that can facilitate their classification and, conse­
quently, help clinicians and patients make treatment deci­
sions(41). Therefore, MRI is the imaging modality of choice 
for diagnosis of  HCA. As adenomas are hypervascular, 
percutaneous liver biopsy is not usually recommended, due 
to the high risk of  bleeding and to the fact that specimen 
material is often insufficient for definitive diagnosis(42). It may, 
however, be indicated for histopathologic and immunohisto­
chemical examination when imaging modalities are unable 
to distinguish HCA from other lesion types. In these cases, 
biopsy can help establish subtype and define management(43).

The main complications of  HCA are rupture with 
bleeding and malignant transformation. Rupture occurs in 
approximately 30% of cases(38, 44). The leading risk factors 
are tumor size >5 cm(45, 46), the inflammatory subtype(43), and 
pregnancy(47). During pregnancy, enlargement of HCAs may 
occur, a phenomenon that has been attributed to marked 
hormonal stimulation and requires individualized manage­
ment(48).
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Malignant transformation may occur in up to 8% of 
cases and is associated with tumor size >5 cm. A systema­
tic review published in 2010(49) found only three cases of 
malignant transformation of  tumors less than 5 cm in size. 
Other associated factors are male sex, regardless of  tumor 
size (the risk of  malignant transformation is 5 to 10 times 
greater in men than in women), and the ̀ -catenin-activated 
subtype(50).

HCAs may be symptomatic. Upper abdominal pain is the 
most common manifestation(44). Asymptomatic patients with 
HCAs discovered incidentally on ultrasound examination 
should undergo MRI for diagnostic confirmation and defini­
tion of subtype(51). The use of liver-specific contrast agents is 
preferred, especially if there is diagnostic uncertainty between 
HCA and focal nodular hyperplasia(52). When surgical resec­
tion is not indicated, follow-up contrast-enhanced imaging 
should be performed every 6 months.

As well as pregnancy, use of  OCPs and anabolic an­
drogenic steroids is also associated with growth of HCAs, 
particularly those of the HNF1A subtype. Therefore, these 
agents should be discontinued if  in use(43). In women of 
childbearing age with large HCAs (>5 cm), it is preferable 
that adenomas be resected before pregnancy. The high risk 
of  malignant transformation of  HCAs in male patients 
means that surgical resection is always recommended in 
men, regardless of  tumor size(49). Figure 2 depicts a chart 
with diagnostic and therapeutic recommendations for solid 
lesions detected by ultrasound.

Recommendations
-	 The imaging modality of choice for suspected cases of 

hepatocellular adenoma is MRI, which may also define 
disease subtype.

- 	Percutaneous liver biopsy should be reserved for cases 
of diagnostic uncertainty in which definition of man­
agement is dependent on biopsy findings.

- 	OCPs or anabolic androgenic steroids should be dis­
continued if  in use.

- 	Surgical resection is indicated in women of  childbear­
ing age with lesions ≥5 cm and in men, regardless of 
lesion size.

- 	As gestation may lead to growth of hepatocellular ade­
nomas, resection should be offered to women with large 
nodules (even if  <5 cm) who wish to become pregnant.

- 	If surgical intervention is not indicated, the progression 
of hepatocellular adenomas should be monitored by 
follow-up imaging every 6 months.

Focal nodular hyperplasia and liver-specific contrast 
agents

Focal nodular hyperplasia (FNH) is a benign liver le­
sion, once considered a neoplasm (specifically, a form of 
hamartoma). Now, however, the most commonly accepted 
hypothesis for its pathogenesis is a hyperplastic response 
to hyperperfusion or ischemia in the presence of  vascular 
injury of an anomalous artery located within the lesion(53). 
Its characteristic feature is a thick central scar with radiating 
septa. In addition to hepatic cords, there may be numerous 
biliary ductules, of hepatocyte origin, which do not commu­
nicate with the biliary tree. The FNH lesion is lobulated and 
well-demarcated, but not encapsulated. Unlike HCA, FNH 
features cells of  the macrophage mononuclear phagocyte 
system within its sinusoids(54).

FNH is the second most common benign tumor, and is 
most prevalent in women between the ages of 20 and 60. It 
is asymptomatic in 70%–90% of cases and usually detected 

FIGURE 2. Practical chart for diagnostic and therapeutic management of ultrasound-detected solid liver lesions
US: ultrasound; CT: computed tomography; MRI: magnetic resonance imaging; FNH: focal nodular hyperplasia.
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incidentally on imaging. Its potential association with es­
trogens is controversial and certainly less evident than that 
observed in adenomas. The presence of a classic central scar 
and other characteristic features on MRI enables definitive 
diagnosis in the majority of patients. In addition to its fre­
quently asymptomatic nature, FNH is not usually associated 
with complications such as bleeding, nor does it have the 
potential for malignant transformation(55).

Clinical experience and a review of the literature note that, 
rarely, cases of  the fibrolamellar variant of  hepatocellular 
carcinoma are confused with or diagnosed in a background 
of FNH(56, 57); hence, the need for confident radiologic dia­
gnosis and proper clinical follow-up of  all patients with 
FNH. In less than 20% of  cases, symptoms may develop 
and the tumor may decrease in size over time. Some cases 
of FNH may present with multiple lesions or coexist with 
hemangiomas or hepatic cysts. Cases formerly classified as 
a purported variant known as “telangiectatic FNH”, with 
the potential for bleeding, are now more properly classified 
as inflammatory HCAs(58).

The differential diagnosis of solid liver lesions, whether 
small or large and regardless of clinical and radiologic evi­
dence of benign etiology, may be challenging. The two most 
common diagnostic possibilities are FNH and HCA. Recent­
ly, the use of liver-specific (or hepatocyte-specific) contrast 
agents has been recommended to distinguish between these 
two types of tumor, which have distinct clinical courses and 
should be managed accordingly(59).

The main contrast agents used for detection of focal liver 
lesions are gadolinium-DTPA (Gd-DTPA) and its derivatives 
gadobenate and gadoxetic acid (Gd-EOB-DTPA). Gadoxetic 
acid, the only one of these agents approved for use in Brazil 
to date, is considered a liver-specific contrast medium, as it 
is taken up by functionally active liver cells (hepatocytes or 
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RESUMO – As lesões que ocupam espaço no fígado podem ser císticas ou sólidas. A ultrassonografia é extremamente útil como rastreamento inicial, 

bastando como método diagnóstico em casos de cistos simples. Em cistos complexos e em nódulos sólidos é necessária a complementação diagnósti­
ca com tomografia computadorizada ou ressonância magnética. Em casos de cistadenoma ou cistadenocarcinoma, a ampla retirada cirúrgica está 
indicada. Dados clínico-epidemiológicos são importantes, já que nódulos em fígados não-cirróticos têm maiores probabilidades de serem benignos. 
Para os hemangiomas, tumores benignos mais frequentes, após a confirmação diagnóstica não existe necessidade de acompanhamento sistemático 
quando os nódulos são pequenos e assintomáticos. Hemangiomas gigantes sintomáticos ou comprimindo órgãos vizinhos devem ser encaminhados 
a centros de referência para avaliação de intervenção cirúrgica. A heterogeneidade genética nos adenomas hepatocelulares bem como características 
epidemiológicas e prognósticas motivou sua classificação em quatro subtipos, com base em achados histológicos e de imunohistoquímica. As prin­
cipais complicações que ocorrem com o adenomas hepatocelulares são ruptura com hemorragia e transformação carcinomatosa. A primeira ocorre 
em cerca de 30% dos casos e o principal fator de risco para esta complicação são tumores maiores do que 5 cm, do subtipo adenoma hepatocelular 
inflamatório. Durante a gravidez pode ocorrer aumento do adenoma hepatocelular, atribuído a intenso estimulo hormonal. Como o uso de anticon­
cepcionais orais ou esteroides anabolizantes  está relacionado com crescimento dos adenomas, principalmente no subtipo hiperplasia nodular focal 
1A, esses medicamentos devem ser suspensos. A hiperplasia nodular focal é o segundo tumor benigno mais frequente, mais comum nas mulheres 
entre 20 e 60 anos, sendo assintomáticos em 70% a 90% dos casos. Na ausência de lesão cicatricial central e/ou outros sinais sugestivos de hiperplasia 
nodular focal, havendo dúvida diagnóstica com  adenoma hepatocelular, o uso de contrastes hepatespecíficos está indicado.

DESCRITORES – Cistos hepáticos. Hemagioma. Adenoma hepatocelular. Hiperplasia nodular focal.

biliary cells) and can provide information on liver anatomy 
and function. Its elimination is approximately 50% renal and 
50% hepatobiliary(60).

Though scarce, comparative studies suggest that liver-spe­
cific contrast is vastly superior to Gd-DTPA in distinguishing 
HCA from FNH(61-63). A prospective study of histopathologic 
analyses of 54 focal liver lesions larger than 2 cm (24 FNH 
and 28 HCA) found that, as compared with Gd-DTPA, 
Gd-EOB-DTPA was associated with increased diagnostic 
sensitivity for both HCA (50% vs 96%) and FNH (68% vs 
96%). Bleeding, fat, and glycogen were more commonly 
present in adenomas, whereas a central scar was predictive 
of  FNH(62). A retrospective histopathologic study of  115 
focal liver lesions (44 FNH and 71 HCA) concluded that 
the presence of contrast uptake of FNH vs. hypointensity 
of HCAs in the hepatobiliary phase yielded an accuracy of 
92% for differential diagnosis of these lesions(63).

Recommendations
- 	A diagnosis of FNH suggested by ultrasound findings 

should be confirmed by dynamic CT or MRI.
- 	If  central scars and/or other signs indicative of FNH 

are absent and there is diagnostic uncertainty between 
HCA and FNH, the use of liver-specific contrast agents 
is indicated.

- 	If  a diagnosis of FNH is confirmed, conservative man­
agement is indicated. There is no specific treatment.

- 	Follow-up imaging is recommended for patients with 
FNH, who are generally asymptomatic. Control scans 
may be performed every 6 months to 2 years, depending 
on the disease course.

- 	Exceptionally large nodules associated with symptoms 
or compression of adjacent structures should be con­
sidered for surgical resection.
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