
INTRODUCTION

The primary liver cancer (PLC) is the fifth most
common cancer in men and the seventh most com-
mon cancer in women, worldwide, with the 85%
of PLC occurring in developing countries1. In fact,
the rates in Eastern and South-Eastern Asia and
Middle and Western Africa are the highes. Inter-
estingly, in developed countries such as North

America and Europe, rates are generally lower2.
The high mortality rates associated with liver can-
cer are similar despite the geographic area1. In
2002, more than 377,000 people have died from
liver cancer in Eastern Asia (about 19% of the
total number of cancer-related deaths)3. In 2008,
an estimated 694,000 deaths from liver cancer
(477,000 men and 217,000 women) have been re-
ported.
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ABSTRACT – Primary liver cancer (PLC) is the fifth and seventh most common cancer in men and
women, respectively. The 85% of all PLC cases are hepatocellular carcinomas (HCCs). The 80% of all
HCC results from cirrhosis, while the 20% develop in patients with no chronic hepatic disease, mostly
from severe forms of non-alcoholic fatty liver disease. The Barcelona Clinic Liver Cancer is the most
accepted staging system. Tumor stage and degree of hepatic dysfunction determine the treatment
of HCC. Good long-term survival and 5-year survival rates (70-50%) are enabled by liver transplan-
tation and surgical resection with radical intent. In addition, especially in early-stage nodules, loco
regional treatment can also accomplish positive results.

Intra-hepatic cholangiocarcinoma (ICC), is the second most common PLC. It arises from the bile
ducts of the second-order and usually presents as a mass inside the liver. ICC can be diagnosed with
CT and MRI imaging techniques showing location of the tumor, the possible multifocality of the le-
sion, the presence of venous or arterial invasion, and the presence of lymph node involvement or
distant metastases. Three types of ICC can be described according to the type of macroscopic growth:
mass forming, periductal infiltrating, and intraductal growing. The treatment of choice is radical
surgical resection, the only treatment showing a long-term survival for patients. A major hepatec-
tomy is often required to achieve radical resection. This therapeutic choice has acceptable mortal-
ity and morbidity rates.

Other PLCs (e.g., epithelioid hemangioendothelioma, fibrolamellar hepatocellular carcinoma,
hepatoblastoma, sarcoma and lymphomas, combined HCC and ICC) are very uncommon, and surgery
remains the treatment of choice.
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Here, we consider the prognostic and predic-
tive viewpoints of the clinical and pathological
characteristics of hepatocellular carcinoma and
cholangiocarcinoma.

CLINICAL PROGNOSTIC FACTORS 
OF HEPATOCELLULAR CARCINOMA 
(HCC)

Hepatocellular carcinoma (HCC) is the most com-
mon PLC (about 85% of all PLC cases). It is the
third most frequent cause of death cancer-related
and the sixth most common cancer. The median age
at onset in developed countries is around 70 years,
and the incidence rises with increasing of age. HCC
also predominantly affects males and has a male to
female ratio of approximately 2.44. HCC often re-
sults from cirrhosis caused by chronic viral hepati-
tis C and B, alcoholic hepatitis, autoimmune
hepatitis, hemochromatosis, alpha-1-antitrypsin de-
ficiency and Wilson’s disease5. On the other hand,
roughly 20% of patients with HCC present no
chronic hepatic disease. The incidence of HCC in-
creases both in patients with cirrhosis6 and in some
subgroups of patients such as those with HIV infec-
tion7. Emerging clinical evidence suggests that HCC
is one of the most important causes of death among
patients with more severe forms of non-alcoholic
fatty liver disease (NAFLD). NAFLD causes steato-
sis without inflammation (fatty liver), nonalcoholic
steatohepatitis (NASH) and cirrhosis8. In Western
countries about 20-30% of adults suffer from
NAFLD; this prevalence increases to 70-90%
among obese people or who have type 2 diabetes8.
If confirmed in large-scale prospective studies, the
potential adverse impact of NAFLD on the devel-
opment of cirrhosis and HCC will deserve particu-
lar attention, especially with respect to the possible
implications for screening and surveillance strate-
gies in the growing number of patients with meta-
bolic syndrome (MS) and NAFLD. 
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Diagnosis

Histological-proven biopsy used to be the gold stan-
dard for the diagnosis of HCC, but recently, in pa-
tients with cirrhosis, the guidelines recommend a
diagnosis based on radiological criteria9-11. The com-
monly accepted criteria for the diagnosis of HCC are
contrast enhancement (wash-in) in the arterial phase
and wash-out in the venous/late phase, which is re-
ferred to as the “wash-in wash-out pattern” (Figure
1). The American Association for the Study of Liver
Disease (AASLD) and the European Association for
the Study of the Liver (EASL) are the guidelines
most frequently applied in clinical practice, for the
diagnosis of HCC in Western countries11. In both sets
of guidelines, the diagnosis of HCC is indicated by
hepatic nodules larger than 2 cm in size with a
“wash-in wash-out pattern” in one of the imaging
techniques (CT or MRI). However, for nodules be-
tween 1 and 2 cm, EASL guidelines advise that the
typical pattern that is observed in two imaging tech-
niques should agree. Biopsy of the nodules is rec-
ommended by both the AASLD and the EASL in the
absence of a wash-in wash-out pattern, but no con-
trast-enhanced ultrasound nor levels of serum alpha-
fetoprotein are considered in the diagnostic criteria
by either set of guidelines. In Japan, the most widely
accepted guidelines are those of the Japanese Soci-
ety of Hepatology (JSH), which have been updated
in 201210. The diagnostic criteria of these guidelines
are the wash-in wash-out pattern observed in one
type of imaging modality (CT, MR, and even con-
trast-enhanced ultrasound), an AFP serum value
more than 200 ng/dL, a PIVKA-II serum value more
than 40 ng/dL, or AFP L3 > 15%. 

Staging Systems

Several consensus conferences and clinical guidelines
have emphasized the importance of staging systems
in HCC. In the literature, the best staging system for

Figure 1. CT scan showing a hepatic nodule with a “wash-in wash-out pattern”, diagnosed as HCC. A,Arterial phase. B, Venous
phase. C, Surgical specimen confirmed the diagnosis.
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HCC in patients with cirrhosis has yet to be identi-
fied and it is still debated because the association be-
tween neoplasms and chronic liver disease. Many
staging systems have been proposed in the last two
decades, but no convincing evidence has suggested
the golden standard. Moreover, the characteristics of
the cohort of patients enrolled and the type of treat-
ment utilized influence the predictive value of each
system. Currently, the most accepted system is the
Barcelona Clinic Liver Cancer (BCLC) staging sys-
tem, which has been updated in 20119. The BCLC
system has been validated by several groups in Eu-
rope and the United States and has showed good per-
formance in both surgical and nonsurgical
patients12-16. This staging system includes factors of
both tumor morphology and degree of impairment of
liver function, and it can be used to assign the correct
treatment to patients with HCC, according to their
liver function, the PS, and the tumor stage. Recently,
several authors have criticized this treatment alloca-
tion due to the exclusion from surgical resection of
patients who might potentially benefit from this type
of therapy, such as patients with macroscopic vascu-
lar involvement17-19. The TNM system of the Interna-
tional Union Against Cancer (UICC) and American
Joint Committee on Cancer (AJCC)20 is used in sur-
gical patients despite some controversies about its
value in HCC due to the absence of variables related
to liver function. Furthermore, clinical studies have
shown non-homogeneous stratification of risks
among individuals of different stages due to the de-
fined criteria of the T-stage. The Cancer of the Liver
Italian Program (CLIP) proposed in 1998 a system21

based on a retrospective study of HCC 435 patients
identifyng five independent variables: Child-Pugh
class, tumor size, number of tumors, presence of por-
tal thrombosis, and serum AFP. The validity of this
system has been confirmed by large validation stud-
ies in Italy, Canada, and Japan22,23. The greatest criti-
cism of the CLIP classification is that it includes a
large set of advanced stage morphologic criteria,
which reduces its value in patients with early-stage
HCC. The Japan Integrated Staging score (JIS)24, a
combination of the Child-Pugh score for liver func-
tion and the modified TNM classification according
to the Liver Cancer Study Group of Japan (LCSGJ),
has been proposed in 2003. The JIS score has been
validated by a statistical analysis of patients after sur-
gical resection of HCC, but this system has not been
validated in other cohorts of patients who have been
treated with nonsurgical therapies. 

Management of HCC

The treatment of HCC varies in relation to the
tumor stage and the degree of hepatic dysfunction.

Classically, the best survival results have been re-
ported when the following indications were satis-
fied: single tumors and good liver function (no
portal hypertension, normal bilirubin) for resec-
tion, single tumors ≤5 cm or three nodules ≤3 cm
for liver transplantation, and single tumors ≤3 cm
in Child-Pugh A patients for percutaneous treat-
ments. A survival of 50-70% at 5 years can be
achieved following these indications25. 

EARLY HCC

Liver transplantation enables an excellent 5-year
survival (70-75%) during early stages of the dis-
ease and is associated with low rates of recur-
rence (10-15%)26. Unfortunately, only a few
patients can benefit from this resource because
of the shortage of organs and the strict selection
criteria. In contrast, surgical resection is appli-
cable to approximately 20-30% of patients. Sur-
gical resection is safe and is associated with low
rates of mortality (0-3%) and morbidity (25-
30%). In patients with moderate liver impair-
ment, resection requires a careful preoperative
assessment of liver function with biochemical
and dynamic parameters, such as the indocyanine
green retention test27. Surgical resection with
radical intent allows good long-term survival:
40-50% at 5 years17. In HCCs smaller than 3 cm,
the 5-year survival is greater than 60%, with a
10-year survival of 20%28. Until a few years ago,
portal hypertension has been considered an ab-
solute contraindication to surgical resection.
However, recent data show that in patients with
moderate portal hypertension who were classi-
fied as Child-Pugh class A limited (up to two
segments), liver resection can be performed with
results comparable to patients without portal hy-
pertension17. Patients with small HCCs (less than
2 cm in size), can benefit from percutaneous
local treatments (e.g., radiofrequency ablation)
with good long-term results comparable to those
achieved after surgery29. A recent review of the
literature in which the authors concluded that it
is reasonable to offer radiofrequency ablation to
patients with HCCs less than 2 cm in size con-
firmed these data. On the contrary, for larger
nodules or in tumor locations in which ablation is
not expected to be effective or safe, and surgical
removal is chosen (Figure 2)30.

INTERMEDIATE-ADVANCED HCCA

Approximately 20% of HCC patients are clas-
sified as intermediate-stage with an expected 2-

PRIMARY LIVER CANCER: CLINICAL ASPECTS, PROGNOSTIC FACTORS AND PREDICTIVE RESPONSE TO THERAPY

3



year survival rate of 50%31. Intermediate-stage
HCC is a heterogeneous population of patients
with different tumor burden, liver function and
disease etiology32,33. Patients in intermediate stage
(i.e., large and/or multinodular HCC in asympto-
matic patients without a neoplastic vascular in-
vasion) showed a 3-year survival rate of 50%
compared to more advanced stage patients, who
showed a 3-year survival rate of 8%34. Resection
may still be a valid option in selected patients35.
Radical resection can be considered in patients
with large single HCC nodules with well-com-
pensated liver function and adequate remnant
liver volume as wel as in selected patients with
multinodular HCC or in patients with limited
macroscopic vascular invasion. The 5-year sur-
vival rates are 46% in patients with multifocal
HCC and 20% in patients with macroscopic vas-
cular invasion19,35. However, transarterial
chemoembolization (TACE), particularly selec-
tive or superselective TACE, is considered the
standard treatment in patients with compensated
liver function (Child-Pugh A and Child B up to 7
points), with large single nodules (<5 cm) or mul-
tifocal HCC not occluding the portal venous ves-
sels and in patients with no extrahepatic spread35.
Survival benefits of TACE in comparison to
symptomatic treatment, have been reported in the
literature, with a 2-year survival rate of 30%36.
Many patients (35–90%) experience TACE-asso-
ciated adverse events, usually transient and man-
ageable. The more frequent are post-embolization
syndrome (fever, abdominal pain), relevant liver
function deterioration, ascites and gastrointesti-
nal bleeding36. Selective/superselective TACE
may determine a higher rate of tumor necrosis
than the standard TACE, with fewer reported ad-
verse events37.

Radioembolization is a form of brachyther-
apy in which intra-arterially injected radioac-
tive microspheres loaded with yttrium 90 (90Y)

are used for internal radiation purposes in order
to deliver tumoricidal doses of radiation to liver
tumors while sparing the normal liver. All the
evidences supporting radioembolization in
cases of HCC have been based on retrospective
series or non-controlled prospective studies. In
patients who are not amenable to TACE, some
evidence has been provided that radioem-
bolization can prolong survival over non-spe-
cific therapy. This evidence is further supported
by the comparison of numerous studies that
have reported survival rates in the range of 9-
16 months38.

Medical Treatment

The only chemotherapeutic agent demonstrating a
significant improvement in time to progression and
in overall survival of advanced HCC patients is so-
rafenib. It is an oral molecular-targeted multi-ki-
nase inhibitor of the vascular endothelial growth
factor receptor and the platelet-derived growth fac-
tor receptor. The adverse effects are easily man-
aged and treatment-related mortality results
absent39,40. Its use is recommended for patients
with Child-Pugh class A advanced HCC demon-
strating good performance status (PS) and for pa-
tients without other treatments’ options41. The
median overall survival reported in these patients
is 10.7 months40. 

END-STAGE HCC

Patients with end-stage disease present as Okuda
stage III or with a PS of 3-4 reflect a severe tumor-
related disability, also patients with C Child-Pugh
score tumors also account for a very poor progno-
sis. The 6-month survival rate in these patients is
5%5.
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Figure 2. A, CT scan in the
arterial phase showing HCC
nodules 23 mm in size. B, A
hypodense nodule in the
control CT scan demon-
strated a complete response
after radiofrequency abla-
tion.
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Recurrence

The major downside of potentially curative treat-
ments is the recurrence of HCC. Even after curative
resection, recurrences are very common, occurring,
within 5 years of treatment, in about 70-100% of
cases42. Recurrence could be related to the presence
of intrahepatic metastases or to neocarcinogenesis in
the liver residue. Many prognostic factors related to
recurrence have been identified, and among these,
the most important are size, absence of a pseudo-
capsule, presence of satellite nodules, vascular inva-
sion, tumor grading and serum levels of
alpha-fetoprotein43. The activity of the underlying
liver disease, the type of viral infection and the de-
gree of fibrosis are related to the development of
neocarcinogenesis’ secondary recurrence44. Recently,
new molecular markers related to early recurrence
have been proposed, helping the understanding of
the biological subclasses and optimizing the bene-
fits from molecular therapies. Actually, no molecu-
lar classification has demonstrated its ability to
precisely predict survival and recurrence of HCC in
a clinical setting. A study published in 2013 have ap-
peared to prove that C-MYC status is an important
prognostic factor. The amplified C-MYC status has
been associated with a risk of recurrence that is sig-
nificantly higher compared to disomic and
polysomic status. Furthermore, amplified C-MYC

status has been the strongest prognostic factor for OS
in both univariate and multivariate analyses45.

INTRAHEPATIC 
CHOLANGIOCARCINOMA (ICC)

Intrahepatic cholangiocarcinoma (ICC) is the sec-
ond most common primary liver cancer. It accounts
for 3% of all gastrointestinal cancers, and the most
common histologic type is adenocarcinoma because
it arises from the epithelial cells of the bile duct46.
Intrahepatic cholangiocarcinoma occurs from the
bile ducts of the second order and typically it pres-
ents as a mass inside the liver47. Patients usually
present in the sixth and seventh decades of life. the
prevalence of the ICC is estimated to be between
0.01% and 0.5%, according to data from autoptic
studies. The incidence and mortality of ICC are in-
creasing, both in industrialized and developing
countries. The incidence registered in the U.S. is 1-
2 cases per 100,000, with 3,500 new cases
yearly48,49. The highest rates of incidence are in
Southeast Asia (Thailand, Cambodia, Laos), be-
cause the greater prevalence of risk factors50 such as
congenital anomalies of the biliary tract, congenital
cysts of the biliary tree, primary sclerosing cholan-
gitis, hepatolithiasis, liver fluke infections, bile duct
adenoma, and environmental toxins (e.g., tobacco,
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Figure 3. ICC nodules in the right lobe of the liver that surround but do not infiltrate the middle hepatic vein, as demonstrated
in preoperative planning with 3-D reconstruction. Right hepatectomy was performed with negative margins.



dioxin, vinyl chloride)48. There are three types of
ICC according to the type of macroscopic growth:
mass forming (MF), periductal infiltrating (PI), and
intraductal growing (IG). The MF type presents as
a nodular growth with a well-defined margin, while
the PI type presents as a diffuse infiltrative growth
along the axis of the portal tracts without a clearly
defined mass. The IG type manifests as a papillary
growth inside of a bile duct. Mixed forms are clas-
sified by the specification of the most represented
macroscopic features (i.e., type MF + PI)51.

Diagnosis

ICC occurs frequently without specific symptoms,
such as tenderness in the abdomen, weight loss,
malaise and anorexia. In some cases, the only finding
is an abdominal mass that can be detected during ra-
diological examinations. The laboratory tests show
moderately elevated levels of alkaline phosphatase,
gamma-glutamyl transferase and bilirubin in the
serum, while the 85% of patients present with high
levels of CA 19.9. The serum levels of CEA (in 30%
of cases) and CA 125 (in 40-50% of patients) can also
be elevated. Bile duct obstruction, if present, can cause
an increase in prothrombin time and a reduction in fat-
soluble vitamins. Impaired hepatic function due to the
replacement of the liver parenchyma by the tumor
could occur in advanced stages52. Abdominal ultra-
sound is the first-line imaging technique indicating the
presence of a hypoechoic mass in the liver suspected
to be ICC. CT imaging is the most useful imaging
modality for the diagnosis of ICC; it demonstrates the
location of the tumor, the possible multifocality of the
lesion, the presence of venous or arterial invasion, and
the presence of lymphadenopathy or distant metas-
tases53. ICC is characterized by a typical contrast en-
hancement pattern with hyper-density in the late
venous phase, segmental dilation of peripheral bile
ducts and retraction of Glisson’s capsule in the seg-
ments near the tumor. Magnetic resonance imaging
(MRI) is also important for the evaluation of the in-
volvement along the bile duct and the detection of
satellite nodules. MRI also allows, when contrast-en-
hanced methods are used, the detection and better def-
inition of the vascular involvement53. PET still has a
limited role in diagnostics because of low sensitivity
and specificity. However, it can be helpful for the de-
tection of distant metastases53.

Staging Systems

The most common staging systems are the Inter-
national Union Against Cancer/American Joint
Committee on Cancer (UICC/AJCC) TNM classi-

fication (7th edition)20 and the Liver Cancer Study
Group of Japan (LCSGJ) TNM classification54.

UICC/AJCC TNM CLASSIFICATION (7TH EDITION)

The UICC/AJCC TNM classification (7th edition)
has been published in 201020 after several criticisms
have been raised about the 6th edition. The 6th edition
of UICC/AJCC TNM classification for ICC was the
same for HCC due to the lack of prognostic data
with respect to ICC. Nevertheless, its prognostic
value has never been validated in case series of lit-
erature. In addition, ICC and HCC exhibit different
neoplastic behaviors and have different prognoses.
Therefore, the UICC/AJCC TNM classification 7th

edition have proposed a different classification for
ICC. It focused on vascular invasion, the multin-
odularity of the tumor and the invasion into adja-
cent structures regardless of the size, and
incorporated the pattern of growth first described in
1997 by the LCSGJ. Remarkably, the periductal in-
filtrating pattern has been classified as T4, and re-
gional lymph-nodal involvement has been classified
as N1. As in the Japanese classification, the pres-
ence of tumor in the celiac, periaortic and caval
lymph-nodes is considered to be distant metastasis
(M1). The prognostic value of the UICC/AJCC
TNM classification 7th edition has been validated by
a recent multicenter analysis of 434 patients who
underwent curative resection for ICC55.

THE LCSGJ TNM CLASSIFICATIONS

This classification is used for the MF type of ICC.
It evaluates three criteria: single nodule, tumor 2
cm or less and no invasion into the portal vein, he-
patic vein or serous membrane. This staging sys-
tem defines a solitary tumor without vascular
invasion as stage I, a solitary tumor with vascular
invasion as stage II, multiple tumors with or with-
out vascular invasion as stage IIIA, a tumor with
regional lymph node metastasis as stage IIIB, and
a tumor with distant metastases as stage IV. In this
system, tumor size is excluded from the T factor54.

Prognostic Factors

PATTERN OF GROWTH

The macroscopic pattern of growth of the types of
ICC (MF, PI, GI) reflects the different biological
behaviors and the tumor spread. The MF type oc-
curs in the 60-70% of cases. This type is associ-
ated with an early portal invasion in 45% of cases,
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and satellite nodules are present in 36% of cases.
About 30% of cases present with lymph node in-
volvement. The 5-year survival rate reported in the
literature ranges between 25% and 48%54,56.
Among all cases of resected ICC, the IG type is
found in 8% to 23% of cases. IG type presents as
a papillary-like tumor, and in most cases it is well
differentiated with a low incidence of lymph-
nodal, vascular or perineural invasion. The long-
term survival of patients with IG-ICC after surgical
resection is good, with a 5-year survival of 40-
80%. Patients with type IG ICC is significantly
longer survival respect patients with the MF and
PI types. It is also associated with the presence of
lymph-node metastases57.

The PI type has a worse prognosis than the
other two types. PI form occurs in 15-35% of cases
and is associated with biliary, vascular and lym-
phatic infiltration at the hepatic hilum. The 5-year
survival rate in these patients is less than 40%58.
The 25%-45% of patients present with the mixed
form MF + PI. This has the worst prognosis. In
fact, patients present, at the time of diagnosis, with
a more advanced stage. These patients, more often
have lymph node metastases and vascular invasion
and intrahepatic metastases. The long-term sur-
vival is poor, with less than 10% of patients alive
at 5 years57.

LOCAL EXTENSION

The local extent of the tumor is related to size,
multifocality, vascular invasion, and invasion of
the common bile duct. The size of the tumor de-
termines the prognosis. Indeed, the 5-year survival
in patients with a mass less than 3 cm in size is
42%, whereas patients with a mass greater than 6
cm, have a survival reduced to 0%59. The presence
of satellite nodules has been reported in 20-30%
of patients, with a poor 5-year survival (0-7%)59,60.
Portal infiltration is an important negative prog-
nostic factor for patients with ICC, survival in pa-
tients without portal involvement has been
significantly greater than in those with macro-
scopic portal infiltration; these patients have a 3-
year survival of 46% and 0%, respectively61.

LYMPH NODE INVOLVEMENT

Literature have reported lymph node metastases
ranging from 7% to 73%. This is an important
prognostic factor: patients with N+ have a 5-year
survival between 0% and 20%62. Lymph node in-
volvement in the IG form is significantly lower
than in the other forms (less than 20%), while the

frequency of lymph node involvement in the
mixed type MF + PI is significantly higher, reach-
ing the 80% of cases. Lymph node involvement is
also related to the stage of disease, and according
to some studies, it is present in 80% of patients
with T4 stage disease63. The frequency of lymph
node metastases is also related to the site of the
tumor and is reported to be higher in tumors with
hilar involvement respect those with peripheral
growth (75% and 45%, respectively)64.

MACRO- AND MICROSCOPIC BIOLOGICAL PATTERN

The histological aspects related to the prognosis
are the cell differentiation, the lymphatic and per-
ineural vascular invasion. The well or moderately
differentiated tumors have a better prognosis than
those that are poorly differentiated. The 5-year sur-
vival rates are 50% for well differentiated, 39% for
moderately differentiated and 0% for poorly dif-
ferentiated tumors64. Lymphatic vessel invasion is
a poor prognostic factor for survival according65,
and no patient with lymphatic involvement has
survival rates exceeding 3 years. Conversely, the
70% of patients without lymphatic invasion has a
5-year survival66. According to some studies, pa-
tients with perineural invasion have a 5-year sur-
vival rate lower than 10%, while in patients
without such involvement it exceeds 60%. Per-
ineural invasion is also associated with a high fre-
quency of lymph node metastases and presence of
vascular invasion65. Several biological and molec-
ular prognostic factors have been identified in ICC.
A reduced expression of IL-6 and p27kip1, and
mutations in k-ras, p53, E-cadherin, α-catenin and
β-catenin are associated with advanced malignan-
cies, poor differentiation and early recurrence67.
Unfortunately, these molecular markers have no
clinical application. 

SURGICAL TREATMENT

For a correct preoperative assessment of the re-
sectability of a tumor, the performance status of
the patient, liver function, the volume of the fu-
ture remnant liver, the presence of lobe atrophy,
the extension of the tumor, the vascular involve-
ment, the lymph node involvement, and the pres-
ence of distant metastasis must be considered68.
The resectability of tumors in patients with ICC
ranges from 20%-70%69, and depends on the pres-
ence of intrahepatic or distant metastases, vascu-
lar invasion or peritoneal carcinomatosis. Radical
surgical resection (R0) is the treatment of choice
and the only one achieving a long-term survival. A
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major hepatectomy is often required to achieve
radical resection. Furthermore, the resection of the
extrahepatic bile duct, hilar vascular structures,
the vena cava and the diaphragm may also be nec-
essary68,69. Major hepatic resection can be per-
formed with low morbidity and mortality because
ICC usually arises in non-cirrhotic livers. The
complication rate depends to the extent of liver re-
section and varies between 35% in minor hepate-
ctomies and 55% in major liver resections. It is
also associated with vascular or diaphragmatic re-
section60. Most authors report a mortality lower
than 5%. Mortality is frequently related to major
liver resections or is associated with vascular or
bile duct resections. R0 is the only factor allowing
a satisfactory long-term survival; it has a reported
5-year survival and, in selected patients, it can
achieve 40%-60%68,69. The five-year survival for
patients undergoing non-radical resection (R1)
ranges between 0% and 25%68.

LIVER TRANSPLANTATION (OLT)

A regimen of preoperative staging and neoadjuvant
chemoradiation treatment followed by OLT for
hilar cholangiocarcinoma has demonstrated excel-
lent long-term, recurrence-free survival of pa-
tients70, but the role of OLT in the treatment of
unresectable ICC remains controversial. Despite at
first, poor survival (28% at 5 years) and high re-
currence rates (up to 78%) have been reported, re-
cently promising results have been described in the
literature, in particular when neoadjuvant and ad-
juvant therapies have been given. In fact, the re-
ported survival rate in the patients receiving these
treatments has been ranging from 33% to 46% in
earlier series71. Nevertheless, a small case series
and a short follow-up cannot allow for definitive
conclusions.

CHEMOTHERAPY

Several clinical trials have been conducted on
many chemotherapy treatments for patients with
ICC. Most trials had significant limitations such as
lack of a control arm, small sample size, and in-
clusion of heterogeneous tumor types. Presently,
the most widely used therapy is based on gemc-
itabine and cisplatin because the response rate to a
single-agent 5-fluorouracil-based or gemcitabine-
based systemic chemotherapy is only 10% to
30%72. This approach, compared with gemcitabine
alone, has demonstrated an improved progression-
free survival and overall survival (11.7 months vs.
8.1 months)73.

Disease Recurrence

Recurrence is common even after R0 resection and
arises in 40-80% of cases, and it generally occurs
early (within 2 years in 86% of patients). The most
frequent sites of recurrence are the liver (74%), the
peritoneum (22%), lymph nodes and bone (11%)63.
In the literature, the following factors are identi-
fied and are related to recurrence: hilar involve-
ment, size of the tumor, portal involvement,
presence of lymph node metastases, high serum
levels of Ca 19-963. Another factor that is related to
the onset of a high rate of recurrence is the gross
macroscopic type of growth. The frequency of re-
currence is significantly higher in the PI form com-
pared to the MF form. The macroscopic type of
growth also determines the site of recurrence. The
MF form of ICC is particularly associated with an
increased frequency of intrahepatic recurrences
(68% of all recurrences), while lymph-nodal re-
currence is more frequent in the MF + PI and PI
forms of ICC. The treatment of recurrent tumors
varies and is dependent on the location and exten-
sion of the tumor; in most cases, treatment is only
palliative. In isolated cases, it is possible to reach
a long-term survival after resection of an intrahep-
atic recurrence74. In very selected cases, surgical
treatment including transplantation, has offered
good results with regards to long-term survival65,75.
However, the clear indications of the proper treat-
ment of recurrent tumors, both surgical and pallia-
tive, have not yet been clearly established in the
literature.

OTHER PRIMARY LIVER CANCERS

Fibrolamellar Hepatocellular Carcinoma

Fibrolamellar hepatocellular carcinoma (FL-
HCC) is a rare variant of HCC. The incidence rate
is about 0.02 per 100,000 in the U.S. (approxi-
mately 100 times less frequent than other
HCCs)49. FL-HCC differs from HCC in most
pathological and clinical characteristics. FL-HCC
typically affects younger patients, aged from 14
to 33 years in most series, making it one of the
major primary liver tumors in young patients. The
majority of patients are not affected by underly-
ing liver disease; in fact, a recent review of the
literature has reported that only 3% of patients
has underlying cirrhosis, while only 2% presents
with hepatitis B infection and in 1% of patients
has hepatitis C76. The alpha-fetoprotein serum
level is elevated in approximately 10% of cases.
The patients present with a few non-specific
symptoms, such as fatigue or weight loss. The di-
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agnosis is made by ultrasound. FL-HCC often ap-
pears as a large nodular mass, up to 20 cm in size
and it is associated with a high rate of lymph node
metastasis. The best treatment option is surgery,
either aggressive liver resection or liver trans-
plantation. Hilar lymphadenectomy should be
performed because the high rate of lymph-node
involvement at presentation. The reported 1-, 3-
and 5-year overall survival ranged from 82% to
100%, 58% to 100%, and 58% to 82%, respec-
tively, after liver resection77 and 63% to 100%,
43% to 75%, and 29% to 55%, respectively, after
liver transplantation78. The impairments to over-
all and disease-free survival are older age, re-
sectability, impaired liver function, larger tumor
size, multiple tumor foci, presence of co mor-
bidities and advanced stage of disease (lymph
nodal or distant metastases and vascular inva-
sion). Despite the advanced stage at diagnosis,
FL-HCC seems to have a fairly good prognosis,
with a 5-year survival rate that is twice as high as
that of HCC79. However, it has been recently re-
ported that the long-term outcome in patients with
FL-HCC does not differ from the outcome of non
cirrhotic patients with HCC80,81. 

Epithelioid Hemangioendothelioma 

Epithelioid hemangioendothelioma (EH, Figure 4)
is a primary liver cancer originating from the en-
dothelial tissue. Its incidence is less than one in
one million and the male:female ratio is 1:2. Even
if some possible etiologic factors of EH have been
described, including oral contraceptives, vinyl
chloride, exposure to asbestos or thorotrast, major
trauma to the liver, underlying liver disease, pri-
mary biliary cirrhosis, and alcohol consumption,
there has not been described any clear etiological
correlation. Its presentation is either asymptomatic
or, in 25% of patients, is associated with non-spe-
cific symptoms (e.g., pain in the upper right ab-
dominal quadrant, weight loss, anorexia)82. The
laboratoristic serum values or tumor markers are
within the normal range or slightly elevated. CT or
MRI findings often display one or more masses in
the liver with hypervascularization, but the diag-
nosis still poses a challenge, therefore almost all
cases, requires a histopathologic analysis with a
biopsy for a definitive diagnosis. EH is multifo-
cal in 87% of cases at presentation, with an extra-
hepatic spread, such as to the lung, lymph nodes
or peritoneum, in almost 37% of patients82. Be-
cause of its rarity, heterogeneous status, and vari-
able clinical outcome no generally accepted
strategy for the treatment this disease is available.
The management options include liver resection

when the tumor is technically resectable, even in
cases of multinodular bilobar spread, liver trans-
plantation, chemotherapy, and radiotherapy. In a
recent case series, liver resection demonstrated a
1-, 3- and 5-year overall survival of 100%, 86%
and 86%, respectively, and a disease-free survival
of 78%, 62% and 62%, respectively83. Liver trans-
plantation showed good results despite the limited
outcome data that are available from single-insti-
tution studies. Long-term survival data have
demonstrated a 1-year survival rate of 80% or
higher, and 5-year survival rates ranged from
54.5% to 83%83,84. The experience with systemic
or locoregional chemotherapy, TACE, and radio-
therapy is low and usually of limited value, par-
ticularly as a first-line therapy82.

Hepatoblastoma

Hepatoblastoma is the most common primary liver
cancer in childhood, but it is extremely rare in
adults. A recent review of studies published in
English85 reported only 40 patients who were af-
fected by hepatoblastoma since 1958. The median
age of presentation is in the fourth decade, but the
majority of patients were in the second decade of
life. It presents as a single, large nodule in the liver
in almost 80% of cases. The symptoms and labo-
ratory tests are non-specific, and radiological im-
aging has a limited valueTherefore, a
biopsy-proven histological examination often
leads to a definitive diagnosis. There is no stan-
dardized management of adult hepatoblastoma.
Radical surgical excision appears to be the ‘gold
standard’ for curative therapy. Chemotherapy can
be used as neo- or adjuvant, and it is based on plat-
inum, adriamycin, irinotecan and pirarubicin. The
prognosis of hepatoblastoma is extremely poor.
The median survival is only 4 months with a 1-
year survival of 29.6%. Younger patients had sig-
nificantly better prognoses than older patients85.

Sarcoma 

Primary sarcomas of the liver account for less than
1% of all hepatic malignancies. Based on the most
prevalent cell type in the nodule, they are called
angiosarcoma, embryonal sarcoma, leiomyosar-
coma, epithelioid hemangioendothelioma, fi-
brosarcoma, or malignant fibrous histiocytoma.
Diagnosis can be performed in patients of all ages,
and frequently, these malignancies are discovered
during a routine ultrasound. The treatment of
choice is radical resection, with a 39 months me-
dian survival86.
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Primary Hepatic Lymphoma

The involvement of the liver in non-Hodgkin’s
lymphoma is common, whereas the occurrence of
primary hepatic lymphoma is uncommon. In the lit-
erature no more than one hundred cases has been
described. The majority of these cases are from au-
toptic studies. In the past three decades, the inci-
dence of primary hepatic lymphoma has increased,
mostly in immunosuppressed patients. With respect

to the radiological findings, primary hepatic lym-
phoma often appears as a single nodule in the liver,
but, especially in patients with immunodeficiency,
multiple lesions can occur. A definitive diagnosis
can be pursued only by histological-proven biopsy.
Liver resection can offer good long-term results,
especially in the case of solitary nodules. In patiens
with advanced disease, chemotherapy can prolong
survival87.

10

Figure 4. The onset of epithelioid hemangioendothelioma in a 19-year-old male patient. Right hepatectomy was performed with
radical intent.

Figure 5. Hepatoblastoma in the right hepatic lobe. 



Combined Hepatocellular
and Cholangiocarcinoma

Combined hepatocellular and cholangiocarcinoma
is a primary liver cancer that comprises the histo-
logical features of both HCC and ICC. It accounts
for 0.4-14.2% of all primary liver carcinomas; it
varies significantly with geographical location. Its
risk factors are a combination of those of both
HCC and CCC. Its presentation can mimic HCC
or ICC and depends on the most prevalent cell
type, therefore it can occasionally be misdiag-
nosed. As with ICC, 30% of cases present with a
lymph-nodal spread. Liver resection that includes
the hilar lymph node is the standard treatment. The
reported median survival ranges from 20 to 47
months. Vascular and lymph node invasion and the
presence of satellite metastases are predictors of
poor outcome after resection. The recurrence rate
is high, approximately 95% within 2 years after re-
section, accounting for the poor prognosis88.

CONFLICT OF INTERESTS:
The Authors declare that they have no conflict of
interests.

REFERENCES

1. Ferlay J, Parkin DM, Steliarova-Foucher E. Estimates of
cancer incidence and mortality in Europe in 2008. Eur J
Cancer 2010; 46: 765-781.

2. Srivatanakul P, Sriplung H, Deerasamee S. Epidemiology
of liver cancer: an overview. Asian Pac J Cancer Prev
2004; 5: 118-125.

3. Tsukuma H, Tanaka H, Ajiki W, Oshima A. Liver cancer
and its prevention. Asian Pac J Cancer Prev 2005; 6:
244-250.

4. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D.
Global cancer statistics. CA Cancer J Clin 2011; 61: 69-
90.

5. Bruix J, Sherman M. Management of hepatocellular car-
cinoma. Hepatology 2005; 42: 1208-1236.

6. Bosetti C, Levi F, Boffetta P, Lucchini F, Negri E, La Vec-
chia C. Trends in mortality from hepatocellular carci-
noma in Europe, 1980-2004. Hepatology 2008; 48:
137-145.

7. Ioannou GN, Bryson CL, Weiss NS, Miller R, Scott JD,
Boyko EJ. The prevalence of cirrhosis and hepatocellular
carcinoma in patients with human immunodeficiency
virus infection. Hepatology 2013; 57: 249-257.

8. Kadayifci A, Tan V, Ursell PC, Merriman RB, Bass NM.
Clinical and pathologic risk factors for atherosclerosis in
cirrhosis: a comparison between NASH-related cirrhosis
and cirrhosis due to other aetiologies. J Hepatol 2008;
49: 595-599.

9. Bruix J, Reig M, Rimola J, Forner A, Burrel M, Vilana R,
Ayuso C. Clinical decision making and research in he-
patocellular carcinoma: pivotal role of imaging tech-
niques. Hepatology 2011; 54: 2238-2244.

10. Kudo M, Izumi N, Kokudo N, Matsui O, Sakamoto M,
Nakashima O, Kojiro M, Makuuchi M; HCC Expert Panel
of Japan Society of Hepatology. Management of hepato-

cellular carcinoma in Japan: Consensus-Based Clinical
Practice Guidelines proposed by the Japan Society of He-
patology (JSH) 2010 updated version. Dig Dis 2011; 29:
339-364.

11. EASL-EORTC clinical practice guidelines: management
of hepatocellular carcinoma. J Hepatol 2012; 56: 908-
943.

12. Cillo U, Bassanello M, Vitale A, Grigoletto FA, Burra P,
Fagiuoli S, D’Amico F, Ciarleglio FA, Boccagni P, Brolese
A, Zanus G, D’Amico DF. The critical issue of hepatocel-
lular carcinoma prognostic classification: which is the
best tool available? J Hepatol 2004; 40: 124-131.

13. Guglielmi A, Ruzzenente A, Pachera S, Valdegamberi A,
Sandri M, D’Onofrio M, Iacono C. Comparison of seven
staging systems in cirrhotic patients with hepatocellular
carcinoma in a cohort of patients who underwent ra-
diofrequency ablation with complete response. Am J
Gastroenterol 2008; 103: 597-604.

14. Grieco A, Pompili M, Caminiti G, Miele L, Covino M,
Alfei B, Rapaccini GL, Gasbarrini G. Prognostic factors
for survival in patients with early-intermediate hepato-
cellular carcinoma undergoing non-surgical therapy:
comparison of Okuda, CLIP, and BCLC staging systems
in a single Italian centre. Gut 2005; 54: 411-418.

15. Marrero JA, Fontana RJ, Barrat A, Askari F, Conjeevaram
HS, Su GL, Lok AS. Prognosis of hepatocellular carci-
noma: comparison of 7 staging systems in an American
cohort. Hepatology 2005; 41: 707-16.

16. Sala M, Forner A, Varela M, Bruix J. Prognostic prediction
in patients with hepatocellular carcinoma. Semin Liver
Dis 2005; 25: 171-180.

17. Ruzzenente A, Valdegamberi A, Campagnaro T, Conci S,
Pachera S, Iacono C, Guglielmi A. Hepatocellular carci-
noma in cirrhotic patients with portal hypertension: is
liver resection always contraindicated? World J Gas-
troenterol 2011; 17: 5083-5088.

18. Chang WT, Kao WY, Chau GY, Su CW, Lei HJ, Wu JC,
Hsia CY, Lui WY, King KL, Lee SD. Hepatic resection can
provide long-term survival of patients with non-early-
stage hepatocellular carcinoma: extending the indica-
tion for resection? Surgery 2012; 152: 809-820.

19. Ruzzenente A, Capra F, Pachera S, Iacono C, Piccirillo G,
Lunardi M, Pistoso S, Valdegamberi A, D’Onofrio M,
Guglielmi A. Is liver resection justified in advanced hepa-
tocellular carcinoma? Results of an observational study in
464 patients. J Gastrointest Surg 2009; 13: 1313-1320.

20. Sobin LH, Compton CC. TNM seventh edition: what’s
new, what’s changed: communication from the Inter-
national Union Against Cancer and the American Joint
Committee on Cancer. Cancer 2010; 116: 5336-5339.

21. A new prognostic system for hepatocellular carcinoma:
a retrospective study of 435 patients: the Cancer of the
Liver Italian Program (CLIP) investigators. Hepatology
1998; 28: 751-755.

22. Ueno S, Tanabe G, Sako K, Hiwaki T, Hokotate H,
Fukukura Y, Baba Y, Imamura Y, Aikou T. Discrimination
value of the new western prognostic system (CLIP score)
for hepatocellular carcinoma in 662 Japanese patients.
Cancer of the Liver Italian Program. Hepatology 2001;
34: 529-534.

23. Levy I, Sherman M. Staging of hepatocellular carcinoma:
assessment of the CLIP, Okuda, and Child-Pugh staging
systems in a cohort of 257 patients in Toronto. Gut
2002; 50: 881-885.

24. Kudo M, Chung H, Osaki Y. Prognostic staging system
for hepatocellular carcinoma (CLIP score): its value and
limitations, and a proposal for a new staging system, the
Japan Integrated Staging Score (JIS score). J Gastroen-
terol 2003; 38: 207-215.

PRIMARY LIVER CANCER: CLINICAL ASPECTS, PROGNOSTIC FACTORS AND PREDICTIVE RESPONSE TO THERAPY

11



25. Llovet JM, Bruix J. Systematic review of randomized tri-
als for unresectable hepatocellular carcinoma:
Chemoembolization improves survival. Hepatology
2003; 37: 429-442.

26. Mazzaferro V, Tanabe G, Sako K, Hiwaki T, Hokotate H,
Fukukura Y, Baba Y, Imamura Y, Aikou T. Liver trans-
plantation for hepatocellular carcinoma. Ann Surg Oncol
2008; 15: 1001-1007.

27. Guglielmi A, Ruzzenente A, Conci S, Valdegamberi A,
Iacono C. How much remnant is enough in liver resec-
tion? Dig Surg 2012; 29: 6-17.

28. Guglielmi A, Ruzzenente A, Valdegamberi A, Pachera S,
Campagnaro T, D’Onofrio M, Martone E, Nicoli P, Iacono
C. Radiofrequency ablation versus surgical resection for
the treatment of hepatocellular carcinoma in cirrhosis. J
Gastrointest Surg 2008; 12: 192-198.

29. Ruzzenente A, Guglielmi A, Sandri M, Campagnaro T,
Valdegamberi A, Conci S, Bagante F, Turcato G,
D’Onofrio M, Iacono C. Surgical resection versus local
ablation for HCC on cirrhosis: results from a propensity
case-matched study. J Gastrointest Surg 2012; 16: 301-
311; discussion 311.

30. Cucchetti A, aglia F, Cescon M, Ercolani G, Pinna AD.
Systematic review of surgical resection vs radiofrequency
ablation for hepatocellular carcinoma. World J Gas-
troenterol 2013; 19: 4106-4118.

31. EASL-EORTC clinical practice guidelines: management
of hepatocellular carcinoma. Eur J Cancer 2012; 48:
599-641.

32. Lencioni R, Chen XP, Dagher L, Venook AP. Treatment of
intermediate/advanced hepatocellular carcinoma in the
clinic: how can outcomes be improved? Oncologist
2010; 15 (Suppl 4): 42-52.

33. Piscaglia F, Bolondi L. The intermediate hepatocellular
carcinoma stage: Should treatment be expanded? Dig
Liver Dis 2010; 42 (Suppl 3): S258-S263.

34. Yuen MF, Chan AO, Wong BC, Hui CK, Ooi GC, Tso WK,
Yuan HJ, Wong DK, Lai CL. Transarterial chemoem-
bolization for inoperable, early stage hepatocellular car-
cinoma in patients with Child-Pugh grade A and B:
results of a comparative study in 96 Chinese patients.
Am J Gastroenterol 2003; 98: 1181-1185.

35. Zhang ZM, Guo JX, Zhang ZC, Jiang N, Zhang ZY, Pan LJ.
Therapeutic options for intermediate-advanced hepato-
cellular carcinoma. World J Gastroenterol 2011; 17:
1685-1689.

36. Lopez, RR Jr, Pan SH, Hoffman AL, Ramirez C, Rojter SE,
Ramos H, McMonigle M, Lois J. Comparison of transar-
terial chemoembolization in patients with unresectable,
diffuse vs focal hepatocellular carcinoma. Arch Surg
2002; 137: 653-657; discussion 657-658.

37. Dufour JF, Bargellini I, De Maria N, De Simone P, Goulis
I, Marinho RT. Intermediate hepatocellular carcinoma:
current treatments and future perspectives. Ann Oncol
2013; 24 (Suppl 2): ii24-ii29.

38. Sangro B, Inarrairaegui M, Bilbao JI. Radioembolization for
hepatocellular carcinoma. J Hepatol 2012; 56: 464-473.

39. Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc
JF, de Oliveira AC, Santoro A, Raoul JL, Forner A,
Schwartz M, Porta C, Zeuzem S, Bolondi L, Greten TF,
Galle PR, Seitz JF, Borbath I, Häussinger D, Giannaris T,
Shan M, Moscovici M, Voliotis D, Bruix J; SHARP Inves-
tigators Study Group. Sorafenib in advanced hepatocel-
lular carcinoma. N Engl J Med 2008; 359: 378-390.

40. Berretta M, Di Benedetto F, Dal Maso L, Cacopardo B,
Nasti G, Facchini G, Bearz A, Spina M, Garlassi E, De Re
V, Fiorica F, Lleshi A, Tirelli U. Sorafenib for the treatment
of unresectable hepatocellular carcinoma in HIV-positive
patients. Anticancer Drugs 2013; 24: 212-218. 

41. Cheng AL, Kang YK, Chen Z, Tsao CJ, Qin S, Kim JS, Luo
R, Feng J, Ye S, Yang TS, Xu J, Sun Y, Liang H, Liu J,
Wang J, Tak WY, Pan H, Burock K, Zou J, Voliotis D,
Guan Z. Efficacy and safety of sorafenib in patients in
the Asia-Pacific region with advanced hepatocellular car-
cinoma: a phase III randomised, double-blind, placebo-
controlled trial. Lancet Oncol 2009; 10: 25-34.

42. Kaneko S, Furuse J, Kudo M, Ikeda K, Honda M,
Nakamoto Y, Onchi M, Shiota G, Yokosuka O, Sakaida
I, Takehara T, Ueno Y, Hiroishi K, Nishiguchi S, Moriwaki
H, Yamamoto K, Sata M, Obi S, Miyayama S, Imai Y.
Guideline on the use of new anticancer drugs for the
treatment of Hepatocellular Carcinoma 2010 update.
Hepatol Res 2012; 42: 523-542.

43. Shah SA, Cleary SP, Wei AC, Yang I, Taylor BR, Hemming
AW, Langer B, Grant DR, Greig PD, Gallinger S. Recur-
rence after liver resection for hepatocellular carcinoma:
risk factors, treatment, and outcomes. Surgery 2007;
141: 330-339.

44. Nagao T, Inoue S, Yoshimi F, Sodeyama M, Omori Y,
Mizuta T, Kawano N, Morioka Y. Postoperative recur-
rence of hepatocellular carcinoma. Ann Surg 1990; 211:
28-33.

45. Shah SA, Cleary SP, Tan JC, Wei AC, Gallinger S, Grant
DR, Greig PD. An analysis of resection vs transplantation
for early hepatocellular carcinoma: defining the optimal
therapy at a single institution. Ann Surg Oncol 2007;
14: 2608-2614.

46. Pedica F, Ruzzenente A, Bagante F, Capelli P, Cataldo I,
Pedron S, Iacono C, Chilosi M, Scarpa A, Brunelli M,
Tomezzoli A, Martignoni G, Guglielmi A. A re-emerging
marker for prognosis in hepatocellular carcinoma: the
add-value of fishing c-myc gene for early relapse. PLoS
One 2013; 8: e68203.

47. Ehrenfried JA, Vauthey JN. Biliary tract cancer. Curr Opin
Gastroenterol 1999; 15: 430-435.

48. Patel T. Cholangiocarcinoma. Nat Clin Pract Gastroen-
terol Hepatol 2006; 3: 33-42.

49. Khan SA, Davidson BR, Goldin R, Pereira SP, Rosenberg
WM, Taylor-Robinson SD, Thillainayagam AV, Thomas
HC, Thursz MR, Wasan H; British Society of Gastroen-
terology. Guidelines for the diagnosis and treatment of
cholangiocarcinoma: consensus document. Gut 2002;
51 (Suppl 6): VI1-VI9.

50. Shaib Y, El-Serag HB. The epidemiology of cholangio-
carcinoma. Semin Liver Dis 2004; 24: 115-125.

51. Shaib YH, Davila JA, McGlynn K, El-Serag HB. Rising inci-
dence of intrahepatic cholangiocarcinoma in the United
States: a true increase? J Hepatol 2004; 40: 472-477.

52. Schaff Z, Székely E, Jàray B, Kiss A. Pathology of liver tu-
mors. Orv Hetil 2004; 145(7 Suppl 1): 368-374.

53. Patel AH, Harnois DM, Klee GG, LaRusso NF, Gores GJ.
The utility of CA 19-9 in the diagnoses of cholangiocar-
cinoma in patients without primary sclerosing cholangi-
tis. Am J Gastroenterol 2000; 95: 204-207.

54. Zhang Y, Uchida M, Abe T, Nishimura H, Hayabuchi N,
Nakashima Y. Intrahepatic peripheral cholangiocarci-
noma: comparison of dynamic CT and dynamic MRI. J
Comput Assist Tomogr 1999; 23: 670-677.

55. YAMASAKI S. Intrahepatic cholangiocarcinoma: macro-
scopic type and stage classification. J Hepatobiliary Pan-
creat Surg 2003; 10: 288-291.

56. RIBERO D, NUZZO G, AMISANO M, TOMATIS M, GUGLIELMI

A, GIULINI SM, ALDRIGHETTI L, CALISE F, GERUNDA GE,
PINNA AD, CAPUSSOTTI L; ITALIAN CHAPTER OF IHPBA.
Comparison of the prognostic accuracy of the sixth and
seventh editions of the TNM classification for intrahep-
atic cholangiocarcinoma. HPB (Oxford) 2011; 13: 198-
205.

12



57. IKAI I, ARII S, ICHIDA T, OKITA K, OMATA M, KOJIRO M,
TAKAYASU K, NAKANUMA Y, MAKUUCHI M, MATSUYAMA Y,
YAMAOKA Y. Report of the 16th follow-up survey of pri-
mary liver cancer. Hepatol Res 2005; 32: 163-172.

58. YEH CN, JAN YY, YEH TS, HWANG TL, CHEN MF. Hepatic re-
section of the intraductal papillary type of peripheral
cholangiocarcinoma. Ann Surg Oncol 2004; 11: 606-611.

59. MORIMOTO Y, TANAKA Y, ITO T, NAKAHARA M, NAKABA H,
NISHIDA T, FUJIKAWA M, ITO T, YAMAMOTO S, KITAGAWA

T. Long-term survival and prognostic factors in the sur-
gical treatment for intrahepatic cholangiocarcinoma. J
Hepatobiliary Pancreat Surg 2003; 10: 432-440.

60. ISA T, KUSANO T, SHIMOJI H, TAKESHIMA Y, MUTO Y, FU-
RUKAWA M. Predictive factors for long-term survival in
patients with intrahepatic cholangiocarcinoma. Am J
Surg 2001; 181: 507-511.

61 SUZUKI S, SAKAGUCHI T, YOKOI Y, OKAMOTO K, KURACHI K,
TSUCHIYA Y, OKUMURA T, KONNO H, BABA S, NAKAMURA S.
Clinicopathological prognostic factors and impact of
surgical treatment of mass-forming intrahepatic cholan-
giocarcinoma. World J Surg 2002; 26: 687-693.

62. OKABAYASHI T, YAMAMOTO J, KOSUGE T, SHIMADA K, YA-
MASAKI S, TAKAYAMA T, MAKUUCHI M. A new staging sys-
tem for mass-forming intrahepatic cholangiocarcinoma:
analysis of preoperative and postoperative variables.
Cancer 2001; 92: 2374-2383.

63. NAKAGAWA T, KAMIYAMA T, KURAUCHI N, MATSUSHITA M,
NAKANISHI K, KAMACHI H, KUDO T, TODO S. Number of
lymph node metastases is a significant prognostic factor
in intrahepatic cholangiocarcinoma. World J Surg 2005;
29: 728-733.

64. MIWA S, MIYAGAWA S, KOBAYASHI A, AKAHANE Y, NAKATA

T, MIHARA M, KUSAMA K, SOEDA J, OGAWA S. Predictive
factors for intrahepatic cholangiocarcinoma recurrence
in the liver following surgery. J Gastroenterol 2006; 41:
893-900.

65. ISAJI S, KAWARADA Y, TAOKA H, TABATA M, SUZUKI H,
YOKOI H. Clinicopathological features and outcome of
hepatic resection for intrahepatic cholangiocarcinoma
in Japan. J Hepatobiliary Pancreat Surg 1999; 6: 108-
116.

66. NAKAGOHRI T, ASANO T, KINOSHITA H, KENMOCHI T,
URASHIMA T, MIURA F, OCHIAI T. Aggressive surgical re-
section for hilar-invasive and peripheral intrahepatic
cholangiocarcinoma. World J Surg 2003; 27: 289-293.

67. UENISHI T, HIROHASHI K, KUBO S, YAMAMOTO T, HAMBA H,
TANAKA H, KINOSHITA H. Histologic factors affecting
prognosis following hepatectomy for intrahepatic
cholangiocarcinoma. World J Surg 2001; 25: 865-869.

68. NAKANUMA Y, HARADA K, ISHIKAWA A, ZEN Y, SASAKI M.
Anatomic and molecular pathology of intrahepatic
cholangiocarcinoma. J Hepatobiliary Pancreat Surg
2003; 10: 265-281.

69. GUGLIELMI A, RUZZENENTE A, CAMPAGNARO T, PACHERA S,
VALDEGAMBERI A, NICOLI P, CAPPELLANI A, MALFERMONI G,
IACONO C. Intrahepatic cholangiocarcinoma: prognostic
factors after surgical resection. World J Surg 2009; 33:
1247-1254.

70. LANG H, SOTIROPOULOS GC, FRÜHAUF NR, DÖMLAND M,
PAUL A, KIND EM, MALAGÓ M, BROELSCH CE. Extended
hepatectomy for intrahepatic cholangiocellular carci-
noma (ICC): when is it worthwhile? Single center expe-
rience with 27 resections in 50 patients over a 5-year
period. Ann Surg 2005; 241: 134-143.

71. REA DJ, HEIMBACH JK, ROSEN CB, HADDOCK MG, ALBERTS

SR, KREMERS WK, GORES GJ, NAGORNEY DM. Liver trans-
plantation with neoadjuvant chemoradiation is more ef-
fective than resection for hilar cholangiocarcinoma. Ann
Surg 2005; 242: 451-458; discussion 458-461.

72. HONG JC, JONES CM, DUFFY JP, PETROWSKY H,
FARMER DG, FRENCH S, FINN R, DURAZO FA, SAAB S,
TONG MJ, HIATT JR, BUSUTTIL RW. Comparative
analysis of resection and liver transplantation for in-
trahepatic and hilar cholangiocarcinoma: a 24-year
experience in a single center. Arch Surg 2011; 146:
683- 689.

73. KIM MJ, OH DY, LEE SH, KIM DW, IM SA, KIM TY, HEO

DS, BANG YJ. Gemcitabine-based versus fluoropyrimi-
dine-based chemotherapy with or without platinum in
unresectable biliary tract cancer: a retrospective study.
BMC Cancer 2008; 8: 374.

74. VALLE J, WASAN H, PALMER DH, CUNNINGHAM D, AN-
THONEY A, MARAVEYAS A, MADHUSUDAN S, IVESON T,
HUGHES S, PEREIRA SP, ROUGHTON M, BRIDGEWATER J;
ABC-02 TRIAL INVESTIGATORS. Cisplatin plus gemcitabine
versus gemcitabine for biliary tract cancer. N Engl J Med
2010; 362: 1273-1281.

75. SANO T, SHIMADA K, SAKAMOTO Y, YAMAMOTO J, YA-
MASAKI S, KOSUGE T. One hundred two consecutive
hepatobiliary resections for perihilar cholangiocarci-
noma with zero mortality. Ann Surg 2006; 244: 240-
247.

76. CHERQUI D, TANTAWI B, ALON R, PIEDBOIS P, RAHMOUNI A,
DHUMEAUX D, JULIEN M, FAGNIEZ PL. Intrahepatic cholan-
giocarcinoma. Results of aggressive surgical manage-
ment. Arch Surg 1995; 130: 1073-1078.

77. MAVROS MN, MAYO SC, HYDER O, PAWLIK TM. A sys-
tematic review: treatment and prognosis of patients
with fibrolamellar hepatocellular carcinoma. J Am Coll
Surg 2012; 215: 820-830.

78. STIPA F, YOON SS, LIAU KH, FONG Y, JARNAGIN WR, D’AN-
GELICA M, ABOU-ALFA G, BLUMGART LH, DEMATTEO RP.
Outcome of patients with fibrolamellar hepatocellular
carcinoma. Cancer 2006; 106: 1331-1338.

79. EL-GAZZAZ, G., WONG W, EL-HADARY MK, GUNSON BK,
MIRZA DF, MAYER AD, BUCKELS JA, MCMASTER P. Out-
come of liver resection and transplantation for fibro-
lamellar hepatocellular carcinoma. Transpl Int 2000; 13
Suppl 1: S406-S409.

80. EL-SERAG HB, DAVILA JA. Is fibrolamellar carcinoma dif-
ferent from hepatocellular carcinoma? A US population-
based study. Hepatology 2004; 39: 798-803.

81. KAKAR S, BURGART LJ, BATTS KP, GARCIA J, JAIN D, FER-
RELL LD. Clinicopathologic features and survival in fibro-
lamellar carcinoma: comparison with conventional
hepatocellular carcinoma with and without cirrhosis.
Mod Pathol 2005; 18: 1417-1423.

82. WEEDA VB, MURAWSKI M, MCCABE AJ, MAIBACH R,
BRUGIÈRES L, ROEBUCK D, FABRE M, ZIMMERMANN A,
OTTE JB, SULLIVAN M, PERILONGO G, CHILDS M, BROCK P,
ZSÍROS J, PLASCHKES J, CZAUDERNA P, ARONSON DC. Fi-
brolamellar variant of hepatocellular carcinoma does
not have a better survival than conventional hepato-
cellular carcinoma—results and treatment recommen-
dations from the Childhood Liver Tumour Strategy
Group (SIOPEL) experience. Eur J Cancer 2013; 49:
2698-2704.

83. MEHRABI A, KASHFI A, FONOUNI H, SCHEMMER P, SCHMIED

BM, HALLSCHEIDT P, SCHIRMACHER P, WEITZ J, FRIESS H,
BUCHLER MW, SCHMIDT J. Primary malignant hepatic ep-
ithelioid hemangioendothelioma: a comprehensive re-
view of the literature with emphasis on the surgical
therapy. Cancer 2006; 107: 2108-2121.

84. GROTZ TE, NAGORNEY D, DONOHUE J, QUE F, KENDRICK M,
FARNELL M, HARMSEN S, MULLIGAN D, NGUYEN J, ROSEN C,
REID-LOMBARDO KM. Hepatic epithelioid haemangioen-
dothelioma: is transplantation the only treatment op-
tion? HPB (Oxford) 2010; 12: 546-553.

PRIMARY LIVER CANCER: CLINICAL ASPECTS, PROGNOSTIC FACTORS AND PREDICTIVE RESPONSE TO THERAPY

13



85. AGRAWAL N, PARAJULI S, ZHAO P, SATOSKAR R, LAURIN J,
AZUMI N, MATSUMOTO C, SHETTY K. Liver transplantation
in the management of hepatic epithelioid hemangioen-
dothelioma: a single-center experience and review of
the literature. Transplant Proc 2011; 43: 2647-2650.

86. WANG YX, LIU H. Adult hepatoblastoma: systemic re-
view of the English literature. Dig Surg 2012; 29: 323-
230.

87. WEITZ J, KLIMSTRA DS, CYMES K, JARNAGIN WR, D’AN-
GELICA M, LA QUAGLIA MP, FONG Y, BRENNAN MF, BLUM-
GART LH, DEMATTEO RP. Management of primary liver
sarcomas. Cancer 2007; 109: 1391-1396.

88. SCHWEIGER F, SHINDER R, RUBIN S. Primary lymphoma of
the liver: a case report and review. Can J Gastroenterol
2000; 14: 955-957.

89. KASSAHUN WT, HAUSS J. Management of combined he-
patocellular and cholangiocarcinoma. Int J Clin Pract
2008; 62: 1271-1278.

14


