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Abstract

Due to the widespread clinical use of imaging modalities
such as ultrasonography, computed tomography
and magnetic resonance imaging (MRI), previously
unsuspected liver masses are increasingly being found
in asymptomatic patients. This review discusses the
various characteristics of the most common solid
liver lesions and recommends a practical approach
for diagnostic workup. Likely diagnoses include
hepatocellular carcinoma (the most likely; a solid liver
lesion in a cirrhotic liver) and hemangioma (generally
presenting as a mass in a non-cirrhotic liver). Focal
nodular hyperplasia and hepatic adenoma should be
ruled out in young women. In 70% of cases, MRI
with gadolinium differentiates between these lesions.
Fine needle core biopsy or aspiration, or both, might
be required in doubtful cases. If uncertainty persists
as to the nature of the lesion, surgical resection is
recommended. If the patient is known to have a primary
malignancy and the lesion was found at tumor staging
or follow up, histology is required only when the nature
of the liver lesion is doubtful.
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INTRODUCTION

Liver masses are increasingly being identified due to
the widespread use of imaging modalities such as
ultrasonography (US), computed tomography (CT),
and magnetic resonance imaging. The majority of
these lesions are detected incidentally in asymptomatic
patients. An accurate history and physical examination
are essential to the diagnosis and treatment of solid liver
masses. For example, the use of oral contraceptives or
anabolic steroids might be related to hepatic adenoma
(HA)"; alcohol use and occupational exposure are
associated with angiosarcomam and primary sclerosing
cholangitis, liver fluke, Caroli’s disease, and choledochal
cysts are associated with cholangiocarcinomam. Physical
examination should look for liver tenderness, stigmata of
chronic liver disease, or general deterioration signs (fever,
weight loss). High alkaline phosphatase, high lactate
dehydrogenase (LDH), low albumin, high prothrombin
time, and iron overload are non-specific but might
suggest an underlying chronic hepatitis, cirrhosis or an
infiltrative process'”. A history of hepatitis B, C or liver
cirrhosis might point to hepatocellular carcinoma (HCC).
A previous neoplasm or history of chemotherapy
increases the suspicion of metastatic liver disease.

CURRENT KNOWLEDGE

In the majority of patients, a proper diagnosis can be
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Cirrhotic liver Common lesions Non-cirrhotic liver Common lesions
Malignant mass Hepatocellular carcinoma a,d Metastasis ab
Cholangiocarcinoma Well differentiated HCC
High grade dysplastic nodule Fibro lamellar HCC ab,cg
Lymphoma Cholangiocarcinoma
Metastasis (exceptional) Hemangio-Endothelioma g
Lymphoma
Melanoma
Neuroendocrine tumor a
Sarcoma (angiosarcoma,leiomyosarcoma) g
Benign mass Low grade dysplasia d Hemangioma b
Focal fatty liver Focal nodular hyperplasia (FNH) ab
Hemangioma Hepatic adenoma (HA) a,b
Hepatic adenoma g Nodular regenerative hyperplasia b,f
Partial nodular transformation e f
Focal fatty infiltration ce

Bile duct adenoma

a: Hyper vascular liver tumor; b: Tumors that are extremely rare in cirrhosis but relatively frequent in healthy normal liver; c: Tumors frequent in the left

lobe; d: Mainly in cirrhosis; e: Equally found in cirrhotic and non cirrhotic; f: Clinically mimics cirrhosis; g: Extremely rare tumors.

made based on the characteristics on imaging modalities
(Lesions size < 1.0 cm are usually benign). For diagnostic
purposes, liver masses should be divided into those
occurring with and without cirthosis. A liver mass in a
cirrhotic liver should be viewed as HCC until proven
otherwise. Multiple liver masses in a cirrhotic liver indicate
diffuse HCC, high-grade dysplastic nodules or, on rare
occasions, hepatic lymphomam. Benign liver lesions are
found in more than 20% of the general population[(ﬂ,
including haemangioma (4%), focal nodular hyperplasia
(FNH, 0.4%) and hepatic adenomas (0.004%). Multiple
liver lesions in a normal liver usually indicate liver
metastasis (most commonly from adenocarcinoma of
the colon, stomach, lung or prostate), but could be cysts
or hemangiomasm. Liver metastasis is a rare finding in a
cirrhotic liver™ (Table 1). Multiple liver lesions of a benign
nature such as hemangiomas or focal nodular hyperplasia
are not uncommon in a normal liver.

Calcifications have no diagnostic utility but
might suggest fibro-lamellar carcinoma or colorectal
adenocarcinoma, whereas hemorrhage within the lesion
suggests adenoma'”. The initial strategy in cirrhosis
should be the measurement of a-fetoprotein (AFP)
followed by ultrasound, contrast CT or magnetic
resonance imaging (MRD)"*'". Fine needle core biopsy
(FNCB) might be required, but biopsy of potentially
operable lesions should be avoided. This review
discusses the various characteristics of the most
common solid liver lesions and recommends a practical
approach for diagnostic workup.

DIAGNOSTIC VALUE OF TUMOR

MARKERS

AFP, PIVKA 2 (< 0.1 U/mL), desgamma-carboxy
prothrombin and CA 19-9 (< 37 U/mL) are tumor
markers for HCC. AFP is the first choice when diagnosing
HCC and 10 ng/mL is the cut-off level. The formula (Ca
19-9 + CEA X 40) provides an index accuracy of 86%

in diagnosis of cholangiocarcinoma“z}. AFP values >
400 ng/mlL ate indicative of HCC. 30% of patients with
HCC < 2 cm have normal AFP, 20% of HCCs produce
no AFP, and levels from 20-250 are frequently seen in
regenerating nodules or viral cirrhosis. An increase in
AFP over time is virtually diagnostic of HCC"Y, Globally,
the serum level of at least one of the tumor markers
was elevated in 88% of patients with proven malignancy.
Elevation was marked in 57%. No tumor marker
alterations were detected in patients with benign lesions.
Early lesions may have elevated tumor markers in fewer
than 30% of cases"”.

IMAGING TECHNIQUES (TABLE 2)

A single imaging modality might suffice in cases that
show interval development or progression, such as
metastasis. Hemangiomas are often diagnosed by a
single dynamic contrast enhanced imaging modality
(MDCT). When further imaging techniques are
necessaty, CT angiography, MRI, and contrast enhanced-
CT are performed to plan a surgical strategy. If this is
not available on site, the patient and physician should
decide whether the patient should undergo a biopsy or
be referred for additional imaging. The key features of
imaging techniques in the diagnosis of liver mass are
shown in Table 3. Imaging tools for tumor assessment
include: (1) Angiogram, RBC scintigraphy, contrast-
enhanced CT, Porto-angiography CT, color Doppler
ultrasound, contrast ultrasound, and gadopentetate
dimeglumine-enhanced MRI; (2) MD-DPDP enhanced
MRI imaging, Gd-Bopta-enhanced MRI imaging,
EOB DTPA (to assess hepatocyte function and biliary
excretion); (3) Plain film, US, CT scan (to assess tumor
calcifications); and (4) US, contrast US, enhanced CT,
MRI (utilized to assess capsule formation). US and CT
are indicated for diagnosis of biliary obstruction or
gallbladder diseases and for differentiation of cysts from
solid liver lesions. Intraoperative ultrasound detects small
liver lesions (< 5 mm). Endoscopic US assesses the left
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US-US doppler, contrast Triphasic CT MRI PET SCAN CT-angiography
ultrasound

Hemangioma ++ +++ ++++ +++

(1-10 cm) Hyperechoic Peripheral puddles, fill in from  Peripheral enhancement No uptake  Cotton wool pooling

Doppler: low flow, low index, periphery, enhancement on centripetal progression of contrast, normal
absence of spectral broadening delayed scan Hyperintense on T2, hypo vessels without AV
intense on T1 shunt, persistent
SS >95%, SP 95% enhancement
Focal fatty + ++ +++ Normal finding
liver Hyper echoic, no mass effect, no Sharp interface No uptake
vessel displacement Low density (< 40 u)

FNH (< 3 cm) + ++ bt e+
Homogenous iso, hypo, or hyper Homogeneous enhance strongly Hyper vascular +Gd No uptake  Hyper vascular 70%
echoic, central hyper echoic area  with hepatic arterial phase Isodense T1 centrifugal supply

Central arterial signal Isodense with liver; Central low Hyper intense scar T2
Doppler: high flow, spectral density scar S5 >95%; SP > 95%
broadening
Adenoma + ++ ++ ++
(5-10 cm) Heterogeneous Homogenous > Heterogeneous, Capsule, Hyper intense in No uptake Hyper vascular
Hyper echoic Peripheral feeders filling in T1 (intra lesional fat) uptake if Large peripheral
If haemorrhage: anechoic center from periphery degenera-tion Vessel
In doppler: variable flow, spectral to HCC Central scar if
broadening haemorrhage
HCC + +++ +++ + ++++
Hypo or hyper echoic Hyper vascular, often irregular Hyper vascular Increased Hyper vascular
Doppler: hyper vascular borders Poor different: Hypo intense  uptake, but Av shunting
Doppler: index and flow high, Heterogeneous > Homogeneous  T-1, Hyper intense T2 many HCCs Angiogenesis
spectral broadening abnormal internal vessel Well different: Hyper show no uptake
Hallmark is venous washout  intense T-1, Iso intense T-2 at PET
SS 52%-54% SS 53%-78%
Cholangio- Bile duct dilatation if major ducts Hypo dense lesion. Delayed Hypo intense T1 Uptake ++ Hypervascular
carcinoma are involved. Intra-hepatic CCC: enhancement Hyper intense T2
no bile dilatation MRCP is useful SS 93%
Metastasis +! +++ e+ bt et

S5 40%-70% hypo to hyper
echoic; doppler; low index enhancement
and flow; presence of spectral

broadening

SS 49%-74 % complete ring

SS 68%-90 %
Low intensity T-1
High intensity T-2

S5 90%-100% SS 88%-95%

hyper vascular

Intraoperative ultrasound, contrast ultrasound and EUS are highly sensitive to detect liver mass; +: Degree of accuracy; SS: Sensitivity; SP: Specificity; MRI:
Magnetic resonance imaging; CT: Computed tomography; HCC: Hepatocellular carcinoma.

Tumor Recommended immunostaining
HCC Polyclonal CEA
Cytokeratin 8/18 pair (+/+ staining)
Cytokeratin 7/20 pair(-/- staining)
Hep Par 1, AFP
Cholangiocarcinoma Cytokeratin 7/19 pair (+/+ staining)
Cytokeratin 7/20 pair (+/- staining)
B-HCG, CEA, Mucin-1
Epithelioid CD34
hemangioendothelioma  CD31
Factor VIl

Angiomyolipoma
Metastatic carcinoma
Neuroendocrine
Pancreas
Colorectal
Breast
Lung

HMB-45, smooth muscle actin

Chromagin, synaptophysin, neural enolase
Cytokeratin 7/20 pair (+/+ staining)
Cytokeratin 7/20 pair( -/ + staining)
Cytokeratin 7/20 pair (+/- staining)
Cytokeratin 7/20 pair (+/- staining)

liver lobe and the gastrohepatic ligament lymph nodes,
and can help perform FNA. Doppler US evaluates blood

vessels patency and portal hypertensionm.

The gold standard for detection and location of
focal lesions is MRI or triple phase dynamic spiral
cT, Conventionally, a triple phase CT scan includes
unenhanced, arterial and venous phases. The fourth phase
is a delayed venous scan quadruple phase MDCT". This
is required only for small lesions thought to be HCC or
cysts and hemangiomas. CT portography is one of the
most sensitive imaging modalities for secondary lesions,
but it is an examination that is performed in highly
selected cases only, in few institutions and not for all types
of liver lesions"*'"". FDG PET CT scan is not very useful
for HCC and therefore is not the best imaging modality
to distinguish benign from malignant lesions"”. A nuclear
scan with Tc-99m-sulfur colloid shows increased uptake
in FNH. MIBG and octreotide scintigraphy detect
neuroendocrine tumors' . Hepatic Tc-99m red blood cell
scan diagnoses hemangiomas > 2.5 cm (most university
centers do not use this method and prefer contrast
enhanced US, CT, and MRI) Pl Ultrasound contrast agents
and MRI using iron or gadolinium contrast better detect

. . . . - [21-23
smaller lesions, satellite lesions or distant metastasis®” .
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Radiographic characteristics favoring HCC include the AFP

presence of a capsule bulging beyond the normal hepatic

contour or a lesion with different densities. Contrast Increased Normal

injection produces an immediate enhancement of most
hepatomas.

FINE NEEDLE ASPIRATION AND CORE
BIOPSY (FNAB)

FNAB is safe, accurate and cost effective. Its specificity
approaches 100% and its sensitivity is 67%-100%"*"".
FNAB under CT or US in an appropriate location is
the method of choice. FNAB is superior to FNCB;
however, the methods are complementary, i.e. FENAB
and FNCB have an accuracies of 78% separately and
88% when considered in combination™*. However,
many pathologists state that core biopsies are much
preferred over needle biopsies for diagnosis of hepatic
masses, because well differentiated HCCs cannot be
separated from normal liver. Complications (mostly
hemorrhages) are rare, with 0.5% minor complications
and 0.05% major cornplicationsmw. Another concern
is the possible seeding of a tumor. Blind FNAB is
diagnostic in > 50% of cases”", which increases to 65%
when performing a second pass. An additional 5%-10%
of tumors will be recognized if a cell block is obtained.
Cohn’s cytological criteria help to distinguish HCC from
non-neoplastic lesions (81% of HCC show at least two
criteria)pzj, e.g. increased nuclear/cytoplasmic ratio,
trabecular pattern, and atypical naked hepatocyte nuclei.
Some key features of immunohistochemical staining in
the evaluation of hepatic tumors are shown in Table 3.

GENERAL APPROACH TO LIVER
MASSES IN CIRRHOTIC LIVERS (TABLE 1,

FIGURE 1)

Mass > 2cm

Enhancement in the arterial phase and washout in the
portal venous phase is essential for the diagnosis of a
liver lesion > 2 cm in a cirrhotic liver. Motre than 80%
of masses > 2 cm in a cirthotic liver are HCC™™. An
clevated AFP confirms the diagnosis. If AFP is normal,
further imaging will be diagnostic (triphasic CT, MRI)",
If there is still doubt, FNCB might be indicated (Figure 1).

Mass < 2 cm

Seventy-five percent of masses < 2 c¢m in a cirrhotic liver
are HCCs™. AFP levels and imaging might secure the
diagnosis. If still in doubt, repeated imaging that detects
enlargement of the lesion, or FNAB/FNCB might be
indicated. Due to the risk of tumor seeding, biopsy
should be avoided if surgical resection is possiblem.
A small nodule can be preneoplastic or benign. The
American Association for the Study of Liver Diseases
(AASLD) distinguishes lesions < 1 cm from those > 1
cm but < 2 cm. They suggest performing two imaging
techniques from among US, CT, and MRI with IV
contrast injection. If two techniques display typical

(> 10 pg/mL) (< 10 pg/mL)

v v

If nodule > 2 cm + AFP levels US/CT guided FNCB after excluding
> 400: need one imaging cyst or hemangioma by contrast
technique to diagnose HCC enhanced CT/MRI

If nodules < 2 cm: two (seeding 0.003%, accuracy: 90%)

conditions: / \

(1) Nodule > 1 cm: follow-up
every 3 mo

(2) Nodule between 1-2 cm: HCC/or other Not diagnostic (10%)
two coincident imaging malignancy Benign lesion (15%
techniques showing typical DN, RN)
findings.

If imaging appearance is 4 A4

atypical, proceed for FNCB Resection liver Repeat FNCB or

If no nodule: Triphasic CT or transplantation || second imaging study

enhanced MRI over time

Positive for HCC

Assess for surgery/OLT: size, location,
number of lesions, CP-score, vascular
invasion, metastasis

Negative for HCC
Differentials: DN, RN,
focal fatty liver

Figure 1 Algorithm for the investigation of a liver mass in a cirrhotic liver.
Some hepatologists consider biopsy to be unnecessary for a mass in a cirrhotic
liver even if the a-fetoprotein (AFP) < 10; FNCB: Fine needle core biopsy; MRI:
Magnetic resonance imaging.

imaging criteria, it is possible to diagnose HCC. Larger
nodules should be diagnosed and small lesions should
be surveyed every three months"””. Caturelli showed that
69% of new nodules in a cirrhotic liver are malignant.
Moreover, liver cell dysplasia is found in 60% of
cirrhotic livers containing HCC and in only 10% of non-
cirrhotic livers"™.

AFP is increased without a liver mass

In this case, repeated dynamic CT or MRI every
three months is the rule™. An elevated AFP does not
necessarily diagnose HCC, especially in patients with
HCV who commonly have modest elevation of AFP
without HCC. A marked AFP is helpful, but modest
elevations would certainly not be an indication for OLT
in the absence of a liver mass.

HCC: HCC is a common malignancy with an incidence
of 1%-6% among cirrhotic patients“‘%’zm’“]. Risk factors
include cirrhosis, alcohol, HBV, HCV, metabolic liver
diseases, environmental carcinogens, hormonal treatments
and smokingm’w. Ninety to ninety five petcent of HCCs
arise in cirrhotic livers. Autopsy studies indicate that
20%-40% of patients with cirrhosis have HCC. Tumor
size and severity of liver disease influence the survival
rate. Patients with tumors < 5 cm have a sutvival of 80%
at one year and 20% at three years. New abdominal pain,
recent hepatomegaly, hemoperitoneum, persistent fever or
weight loss in a cirrhotic patient should raise suspicion of
HCC. Laboratory results that characterize HCC include
a sudden increase in alkaline phosphatases, an increased
ratio AST/ALT, an erythrocytosis, persistent leukocytosis,
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recurrent hypoglycemia, hypercholesterolemia and
hypercalcemia. The last four findings are paraneoplastic
manifestations'™ together with ectopic hormonal
syndrome, hypertrophic osteoarthropathy and porphyria
cutana tarda™’. Complications of HCC include obstructive
jaundice”, and rupture of HCC (60%-90% mortality).

Screening for HCC includes US + AFP levels every
six months. The AASLD guidelines recommend US only.
AFP is of little additional value. Lesions > 2 cm need just
one imaging technique showing typical findings (arterial
hypervascularization) or one imaging technique and AFP
levels > 400 in order to make a non-invasive diagnosis
of HCC". Lesions < 2 c¢m are divided into larger and
smaller than 1 cm. Nodules > 1 cm but < 2 cm (1-2 cm)
need diagnostic workup with two coincident or serial
imaging techniques, rather than just proceeding with a
biopsy. Nodules < 1 cm need screening follow up every
three months. Nine to thirty seven percent of HCC are
resectable at diagnosis“gl. Contraindications to resection
include decompensated cirrhosis, extra-hepatic metastases,
involvement of hepatic nodes or inferior vena cava
(IVC), or bilobar extension®. The histological variants
in cirrhotic livers include trabecular (65%), mixed (15%),
compact (12%), pseudo glandular (5%) fibro lamellar
(1.5%), and scirrhous 0.5%"".

Regenerative nodules: Dysplatic nodules often occur
within regenerative cirrhotic nodules. They can show low-
or high-grade dysplasia. A progression from regenerative
nodule with low-grade dysplasia to high-grade dysplasia,
in well differentiated and pootly differentiated HCC, is
possibleﬁo’sﬂ. MRI best differentiates this iso-or hypo-
intense lesion from hyper intense HCC. In difficult
cases, histology is required after liver resection or liver
transplant. If HCC cannot be confirmed, the investigation
must be repeated later. Over time, high-grade dysplastic
nodules can become malignant, suggesting preventive
ablation by ethanol.

GENERAL APPROACH TO LIVER MASSES
IN NON-CIRRHOTIC LIVERS (TABLE 1,
FIGURE 2)

Liver masses present with fever, pain, abdominal
discomfort, or accidentally without overt symptomology.
Benign masses include hemangioma, FNH, nodular
regenerative hyperplasia (NRH), and HA. The most
frequent malignancy is gastrointestinal, urogenital, lung
or breast carcinoma metastasis. Liver primary malignancy
includes fibrolamellar catcinoma, cholangiocarcinoma,
hepatic lymphoma and angiosarcoma’>*”.

Elevated AFP diagnoses HCCP, otherwise, further
imaging is required. US or CT classifies cysts, metastases
and hemangioma. MRI identifies focal fatty liver, FNH,
HA and hemangioma[SS]. When the diagnosis remains
uncertain, FNAB or follow up imaging is considered.
Resection is indicated for large (> 5 cm) or growing
adenomas.

Liver mass in healthy young adult liver

Evidence of liver disease (history, viral serology,
neoplastic markers); AFP elevated?

Yes
N Exclude HCC & CCC: Enhanced CT, MRI or
0 < >
FNAB
Differential: Hemangioma, FNH, adenoma,
fibrolamellar CA, hemangioendothelioma

MASS > 2 cm

Enhanced MRI 'RBC scintigraphy
or triphasic CT (if available)

Not diagnostic (10%) \

Tru-cut needle liver biopsy (FNCB) Positive for
2nd attempt: 10%, laparoscopy or || Negative for hemangioma:
resection if histological diagnosis hemangioma stop

is unclear enhanced MRI investigation

i —

‘ Adenoma vs HCC: difficult ‘ Hemangioma/FNH/fatty liver:
stop investigation-observation
servation

MASS < 2 cm

Figure 2 Algorithm for the management of a liver mass in a non-cirrhotic
liver. "Most centers do not use RBC scintigraphy to diagnose hemangioma
due to their use of cross sectional imaging such as contrast enhanced
ultrasonography (US)/CT/MRI.

Benign lesions

Hemangiomas: Hemangiomas are found in 20% of
the general population, more commonly in women™",
The majority are asymptomatic. Giant hemangiomas
(> 4 cm) are symptomatic in 40% of cases. Symptoms
are rare and can include abdominal pain, early satiety,
anorexia, and nausea”. Tc-99m labelled RBC Spect is
the best and least expensive modality (specificity 100%0)
for lesions > 2.5 cm and MRI for lesions < 2 cm®™*,
University centers rarely require RBC Spect for diagnosis
of hemangiomas due to the use of cross sectional
imaging. Histology of liver hemangiomas is blood-filled
vascular sinusoids separated by connective tissue septa
(peliosis lacks endothelial layer and fibrous trabeculae)”.
The risk of rupture is minimal and does not justify
resection. Other complications include thrombosis,
sclerosis, and calcification. Liver hemangiomas can grow
during pregnancy or oral contraception. Kasabach-
Merritt syndrome (consumption coagulopathy) and
Bornman-Terblanche-Blumgart syndrome (fever and
abdominal pain) constitute uncommon complications'®"

FNH: Focal nodular hyperplasia is found more often in
women 20-50 years of age (80%). The pathogenesis is
unknown, but includes vascular injury. The lesion is usually
< 3 cm, asymptomatic and discovered accidentally. The
main difficulty for the physician is differentiating FNH
from adenoma or fibrolamellar carcinoma by imaging
techniques. However, fibrolamellar carcinomas enhance
heterogeneously, wash out, and have central calcifications
and enlarged lymph nodes. These features are very rarely
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found in FNH. Lack of symptoms, normal liver enzymes
and no use of oral contraceptives argue in favour of
FNH. Recent literature suggests that MRI has 70%
sensitivity and 98% specificity for FNH (homogeneous
hypervascular lesion with central scar) >, If radiology is
unequivocal, most hepatologists advocate a “wait and see”
attitude. Otherwise, image guided percutaneous biopsies
are performed, one in the tumoral tissue and the other in
the normal liver tissue. The histology resembles inactive
cirrhosis with proliferating hepatocytes around a normal
prominent central artery with a central fibrous scar',
The natural history of FNH is variable (stable, regressive
or progressive over time), but resection is not necessary
because it does not progtess to malignancy. Complications
are rare and include hepatic vein thrombosis or Kasabach-
Merritt syndrome ™",

HA: Adenoma occurs in women with oral contraception
use > 5 years' or in diabetic patients. Multiple adenomas
are associated with glycogen storage disease type I and
type M. Adenomatosis (> 10 adenomas) is observed
with anabolic or androgenic steroids consumptionm
Abdominal discomfort is common'. The lesion is
hypo- to hyper- echoic on US and hypo- to hyper- dense
on CT. MRI is not speciﬁcf()g’m]. The lesions are often <
8 cm but can be > 15 cm microscopically; they appear
as monotonous sheets of normal or small hepatocytes
with no bile duct, portal tract or central vein. Five
percent of hepatic adenomas transform to Hce™,
B-catenin immunostaining might be useful for diagnosis.
Spontaneous rupture and hemoperitoneum occur in 10%
of cases, especially during menstruation, pregnancy or
post partum. Most hepatologists advocate resection and
discontinuation of oral contraception”>"”,

NRH and partial nodular transformation (PNT):
NRH (large regenerative nodule) is associated with
Behcet’s disease, rheumatic diseases, myeloproliferative
disorders, chronic venous congestion, metastatic
neuroendocrine tumors, Budd-Chiari syndrome, and
various drugs (steroids, contraceptives, antineoplastics,
anticonvulsives, and immunosuppressives)[m. Some
lesions present with portal hypertension and cholestasis.
A diagnostic open liver biopsy is rarely requiredm.
NRH shows diffuse hyperplastic nodules with thickened
liver cell plates without fibrosis. Reticulin changes are
characteristic. Portal vein thrombosis could lead to NRH
by parenchymal atrophy and compensatory hyperplasia.
Portal vein thrombosis has also been invoked in the
pathogenesis of PNT,

Focal fatty infiltration of the liver: In 10% of patients
with fatty liver, fat accumulates focally or shows focal
sparing, usually in the anteromedial segment of the left
lobe. These patients usually have diabetes, hypetlipidemia,
obesity, drink alcohol or take steroids” . On US, fat is hyper
echoic. On CT, it has low attenuation. Focal fatty liver does
not displace intrahepatic vessels. The gold standard imaging
technique is MRI with increased signal on T1 sequencepg].
Fat suppression techniques are also very promising,

Other rare benign tumors

Hepatobiliary cyst adenoma: This lesion is rare,
occurs predominantly in middle-aged women and causes
abdominal pain. It differs from benign cyst by having
thick septated wall. Up to 25% become malignant
(cystadenocarcinoma), therefore surgical excision is
indicated””.

Bile duct adenoma (cholangioma): Bile duct adenomas
are solitary sub capsular nodules measuring 1-20 mm
described in patients with o-1-antitrypsin deficiency. The
bile ducts are smaller and do not contain bile.

Biliary papillomatosis: Only 50 cases have been
described worldwide™. It is a tumor of middle age,
leading to biliary obstruction by tumor shedding, mucus
and lithiasis, cholangitis and hemobilia. Diagnosis is made
by endoscopic retrograde cholangiopancreatography
(ERCP), which shows typical mucinous discharge from
a dilated ampulla, multiple filling defects and stenosis.
Hepatectomy can effect a cure.

Mesenchymal and neural tumors: This category
includes lipomas, myolipomas, angiomyolipomas,
schwannomas, neurofibromas and chondromas.

Inflammatory pseudotumor: This is a rare, benign
inflammatory condition of middle-aged men. Patients
might present fever, weight loss, leukocytosis and
elevated ESR. If the diagnosis can be made on biopsy,
there should be no need for resection; rather the primary
source should be treated"™".

Pseudo-lesions: A pseudo-lesion is a non-diseased
area of different signal intensity, attributable to
focal alteration in hemodynamics or parenchymal
metabolism™. Pseudo-lesions seen in cirrhotic and non-
cirrhotic livers include arterio-portal shunts, regenerating
nodules, confluent fibrosis, and abnormal blood inflow.

Malignant lesions

Liver metastasis: The liver is the most common site
of metastasis from the gastrointestinal tract, pancreas,
breast, and lungm. Multiple defects in the liver imaging
suggest a metastatic process. Only 20% of liver
metastases present as solitary lesions. Generally, both
hepatic lobes are involved. On CT-scan, colorectal
metastases appear as low attenuation lesions, often with
irregular margins and necrotic centres'". During the
early vascular phase of dynamic CT, metastasis appears
with increased enhancement. The sensitivity of CT
(85%) can be augmented by CT arterial portography'™.
Intraoperative US has excellent sensitivity and specificity
for colorectal adenocarcinoma metastasis®”. The most
promising imaging modality is PET CT with FDG that
accumulates in cells with hypermetabolism. Colon, lung
and breast cancers can be staged with PET CT with
sensitivity of 92%-100% and specificity of 85%0-1009 o,
The hypervascularity of neuroendocrine tumors is
often evident on dynamic CT™. Somatostatin receptor
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scintigraphy can localize 90% of neuroendoctine tumors
(gastrinoma)m.

In metastatic colorectal carcinoma, the prognosis is
improved following surgical resection. Contraindications
to resection include: N > 4 liver metastases, extrahepatic
spread and involvement of hepatic lymph nodes.
Metastatic liver tumors that might calcify include colon,
leiomyosarcoma, osteogenic sarcoma, rhabdomyosarcoma,
chondrosarcoma, ovarian cystadenocarcinoma, melanoma,
pleural mesothelioma, neuroblastoma, and testis tumors.
Calcified metastases from stomach, pancreas, lung and
breast to the liver are extremely rare. Guided FNA will
help identify the primary lesion™.

HCC (see previous section on HCC): Almost all
patients with HCV related HCC have cirrhosis, whereas
patients with HCC related to HBV are less likely to have
cirrhosis. The absence of cirrhosis makes this tumor

. . 34
more amenable to surgical resection”.

Fibrolamellar carcinoma: The fibrolamellar variant
is a distinctive subtype of HCC but is not associated
with classic risk factors for HCC. It occurs at 2 mean
age of 26 years, presenting as a large, solitary painful
mass usually located in the left lobe. The AFP level is
normal®™. The term “fibrolamellar” characterizes the
microscopic appearance of the lesion: thin layers of
fibrosis separate the neoplastic hepatocytes[()m. A fibrous
central scar may be seen on imaging studies”. 50% of

. . . . [90
lesions are resectable at the time of dlagn051s[ ],

Intrahepatic cholangiocarcinoma: Cholangio-
carcinoma accounts for 20% of primary liver tumors
and arises as adenocarcinoma or papillary or mucinous
carcinomas””. Risk factors include cirrhosis, primary
sclerosing cholangitis (PSC, 10%), bile duct adenoma,
choledochal cysts, biliary papillomatosis, Caroli’s disease,
and liver fluke™ ™. Jaundice is the most common clinical
P9l and rapidly increasing bilirubin associated
with weight loss predicts cholangiocarcinoma. Tumor
markers CEA, CA-19-9 or AFP might be elevated. CA
19-9 level > 100 has 89% sensitivity and 86% specificity””.
There are three anatomic subtypes: Peripheral intrahepatic
15%, perihilar central (Klatskin tumor) 60%, and distal
common bile duct 25%. Peripheral cholangiocarcinoma
resembles HCC without cirrhosis. The central hilar
and distal types are associated to sclerosing cholangitis,

presentation

inflammatory bowel disease, or other chronic biliary
disease. US and CT show marked intrahepatic duct
dilatation™. An abrupt change in the calibre of the bile
duct suggests rnalignancy[gg]. Digital image analysis and
fluorescent in situ hybridization are more sensitive than
routine standard brush cytology in the diagnosis of
cholangiocarcinoma. ERCP, percutaneous transhepatic
cholangiography (PTC) and magnetic resonance
cholangiopancreatography (MRCP) assess the resectability
of the tumor.

PET CT stages these tumors with a sensitivity of
93%. The suggested screening includes US, CEA and CA
19-9 every six months, ERCP and brush cytology if there

is biliary stenosis. Combined HCC-cholangiocarcinoma
shows features of both hepatocellular and biliary epithelial
differentiation"”.

Epithelioid hemangioendothelioma: This low-grade
malignancy affects individuals between 20-80 years of
age. It is associated with oral contraception and exposure
e, Epithelioid hemangioendothelioma
presents with abdominal pain, hepatomegaly, low fever

to polyviny

and normal liver enzymes. Endothelial cells stain for
CD34, CD31 and factor VII. The prognosis is good with

. . . . 102,103
surgical resection or liver transplantatlon[ 103,

Cystadenocarcinoma: Usually in the right lobe,

cystadenocarcinoma is multicystic and contains bile-

stained material. It presents as abdominal pain with
. [104] el [105]

weight loss' " and prognosis is good' .

Lymphomas and leukemia: Liver involvement is
common in Hodgkin’s disease including lymphoma
infiltration (diffuse small nodules or large masses), drugs,
viral hepatitis, and sepsis. Cholestasis is uncommon and
vanishing bile duct syndrome has been described"".
The differential diagnosis includes reactive infiltrate and
T-cell lymphomas.

Primary hepatic lymphoma is rare and can present
as solitary or multiple masses, as a diffuse hepatic
involvement with hepatomegaly, or as hepatic failure
with elevated LDH""". Peripheral gamma delta T cell
lymphomas with massive hepatic sinusoidal infiltration
and splenic involvement have also been described"".
The liver might be diffusely or locally infiltrated by
multiple myelomas or leukemia (chronic lymphoid
leukemia, hairy cell leukemia) o113y

Neuroendocrine tumors: Neuroendocrine tumors
originating in the gastrointestinal tract frequently
metastasize to the liver!'". Liver metastases can be
resected"”. Traditional chemotherapy is not effective.
a-interferon has been associated with tumor response. The
use of somatostatin analogs in the carcinoid syndrome

. . . . 116]
improves syrnptoms. Liver transplant remains an OpﬁOI’l[ l.

Angiosarcoma: Angiosarcoma is associated with
exposure to vinyl chloride!. Most patients are not
amenable to surgery. Usually both hepatic lobes
are involved and rapid tumor growth and tendency
to metastasize contribute to its dismal prognosis.
Chemotherapy and radiotherapy have no role, and ligation
of the hepatic artery might permit palliation.

Undifferentiated sarcoma of the liver: This rare
tumor mainly affects children. The clinical features are
fever and a liver mass with recurrent hypoglycemia. The
median survival is two months. Imaging shows a solid
and cystic lesion with multiple loculi™™.

Other mesenchymal cell malignancies: Rhabdomyo-
sarcoma is the most common tumor of the biliary tree
in young children. The tumor can mimic a choledocal
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Fibrosarcoma presents as a hepatic mass with
recurrent hypoglycemia that will resolve after resection.
Serum IGF-2 is elevated"”” and Leiomyosarcoma
presents with general deterioration and right upper
quadrant pain. Angiograms or CT-angiography show a
hypervascular tumor. Liver transplantation is possible'”".

LIVER BIOPSY VERSUS LIVER MASS
RESECTION

Before hepatic resection, lesions should be measured,
counted and localized to the Couinaud segments.
Their relationship to major anatomical structures
(portal vein, hepatic artery, inferior vena cava, and
hepatic vein) should be detailed"*"™. 1f malignancy is
obvious, biopsy should be avoided because of possible
dissemination”™**'"*, Liver histology by true cut needle
biopsy is much more profitable than fine needle aspiration
and cytological examination but has several disadvantages.
If the tumor is small (< 3 cm), a second attempt should
be made in 20% of cases'”, bleeding is mild in 1% and
severe in 0.1%. In 10% of cases, a firm diagnosis is not
established and resection should be performed.

The Child Pugh score helps select which patients
should undergo hepatic resection™. Survival depends
on the regenerative potential and the presence of
cirthosis'' ™. Traditionally, cirrhosis is a contraindication
to hepatic resection because of the high mortality rate
(20%). A dilemma arises when patients with citrrhosis
require a hepatic resection. The problem is that
10%-20% of patients with cirrhosis have primary hepatic
malignancy. Moreover, 80%-90% of patients with HCC
and 10%-20% of patients with cholangiocarcinoma have
cirrhosis. The operative mortality of extensive hepatic
resection in patients without cirrhosis is 10%™.

Treatment modalities include radiofrequency ablation
(RFA), percutaneous ethanol injection, cryoablation,
hepatic arterial chemoembolisation (TACE), and
laparoscopic liver resection. Patients with compensated
cirrhosis might benefit from liver resection, RFA or
TACE, but patients with decompensated cirrhosis would
probably experience no survival benefit"”". In highly
selected patients with incidental, central or multifocal
tumors, hepatic transplantation might be more beneficial.

CONCLUSION

In the diagnostic strategy of liver masses, two scenatios ate
examined: (1) incidentally discovered solid lesions or masses
in a cirrhotic patient. The most likely diagnosis is HCC,
followed by high and low-grade dysplastic nodule. Lesions >
2 cm are diagnosed by imaging techniques, lesions of 1-2 cm
require histology if imaging modalities are atypical, and
lesions < 1 cm require US follow-up every three months;
(2) incidentally discovered solid lesions or masses in a non
cirrhotic patient. The most prevalent lesion is hemangioma.
FNH and adenoma should be ruled out in young women
with contraceptive treatment. If the lesion is found at

staging or follow up of a known primary malignancy,
histology is required when the lesion is doubtful. The most
common liver metastases are from adenocarcinoma of
colon, stomach, lung, prostate, or breast.
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