




















Figure. CT scan showing right lobe HCC (arterial phase)

Figure. CT scan showing right lobe HCC (portal phase)

Figure. CT scan showing right lobe HCC (coronal section)

Liver Biopsy

Role of biopsy is limited to only 25 percent patients
who have nodule < 2cm in a non-cirrhotic with normal
AFP or a non-surgical candidate. Studies suggested a
potential increase in risk of tumour seeding of 3 percent
along the needle tract. (20)

Histology

Figure 2 shows the histological transition from normal
liver to HCC. Histology is quite variable, ranging from
well-differentiated tumours to anaplastic tumours. The
presence of intracellular bile or AFP staining may be
helpful in distinguishing hepatocellular carcinoma from
other hepatic malignancies (e.g. cholangiocarcinoma).
Immunohistochemistry using the marker Hep-Par 1
may aid in the diagnosis. The role of fluorescent in situ
hybridization (FISH) technique to determine chromosomal
aberrations causing HCC is still under investigation.

Figure 2. Microscopy showing normal liver,
cirrhosis and HCC

Staging
The tumour, node and metastases (TNM) staging system
is widely accepted as a staging system for HCC. Another
staging system like Okuda staging system has also been
used, which incorporates clinical features related to chronic
liver disease. Below is a summary of the modified TNM
staging criteria for hepatocellular carcinoma:

T1 - Solitary nodule <=1.9 cm

T2 - Solitary nodule 2.0-5.0 cm; two or three nodules, all < 3.0cm
T3 - Solitary nodule > 5.0 cm; two or three nodules, at
least one > 3.0 cm

T4a - Four or more nodules, any size

T4b - T2, T3, or T4a plus gross intrahepatic portal or hepatic
vein involvement as indicated by CT, MRI, or ultrasound

NO - No nodal involvement

N1 - Regional (porta hepatic) nodal involvement

MO - No distant metastasis

M1 - Metastasis disease, including extrahepatic portal or
hepatic vein involvement

Stage grouping

Stage |=T1+ NO + MO

Stage Il = T2 + NO + MO

Stage lll = T3 + NO + MO

Stage IV A1 =T4a + NO + MO

Stage IV A2 = T4b + NO + MO

Stage IVB = Any N1, any M1



surgery, 54 and 36 percent for percutaneous ethanol
AFP combined with an imaging modality injection, and 32 and 22 percent for TACE respectively.

(ultrasonography, CT scan) is the most widely used (27). Alternatively, Charts 1, 2, 3 and 4 represent observed
survival of hepatocellular carcinoma as compared to

screenmg method for I-,ICC' Despite the W|despr_ead Y€ the National Cancer Data Base (NCDB, Commission on
of screening and surveillance programs, the efficacy Cancer, ACoS).

and cost-effectiveness of screening programs for
these patients is not well established. (21) However,
most centers recommend screening for the high-
risk population without any demonstrable survival
advantage. (22) No liver cirrhosis

Prevention —

A major impact on the incidence of hepatocellular e Non Resectable Tumor
carcinoma can be achieved through vaccination strategies \

for hepatitis B virus (HBV) infection, screening and Surgery————————————ntra-arterial Chemoembolization
treatment of hepatitis C virus (HCV) infection by interferon l l
therapy, and the reduction of alcoholic liver disease. Due

Management of HCC: In Non- Cirrhotics

Post-op Chemotherapy? Liver transplant ?

to the implementation of childhood hepatitis B vaccination Anti-viral Therapy in Hepatitis?
programs in many Asian countries, a decrease in the _ -
incidence of hepatocellular carcinoma among Asians is Table 3. Management of HCC: In Non-Cirrhotics

expected. In a Taiwanese study, hepatitis B vaccination in
newborns and children has already shown a 75 percent
decrease in the incidence of hepatocellular carcinoma in

Management of HCC: In Cirrhosis

children. (23) Thus far, 135 countries have added hepatitis Liver Cirrhosis
B vaccination to their routine vaccination programs.
A Japanese study has reported a retinoid derivative e Crterie Beyond T“‘"ST“"‘C“‘"“‘
(a comppund related to V|'Fam|n A) to be eﬁectlve: in TACE, KFA. PEI ACE. REAPEI
preventing recurrence of liver cancer after resection. /
Downstage No Effect
Reassess for Transplant
Modality of treatment depends on the stage of tumour Liver Transplant [ poChematherapy
and underlying liver function, i.e. presence or absence Liver Transplant 2 Clinical Trials

* UNOS Criteria

of cirrhosis and stage of cirrhosis. (24, 25, 26) Surgical
treatment is the only chance of cure in form of resection
or liver transplantation with an aim to remove the
tumour. However, local tumour ablation therapies like
radiofrequency ablation (RFA), percutaneous ethanol
injection, trans-arterial chemoembolization (TACE) are
used in patients with limited liver function, unresectable

Table 4. Management of HCC: In Cirrhosis

HCC: Treatment Modalities

HCC

\»
tumours, as bridging therapy to liver transplant or in No underlying cirrhosis Underlying liver cirrhosis
patients who are not the transplant candidate. However, —— l
some patients can become a surgical candidate after Hesecpole = l“" T T
downstaging with local therapy. Chemotherapy may be e iver (raTapantT
used for advanced or metastatic disease. Tables 3, 4 and

5 illustrate the outline for the management of HCC. The Adjuvant Chemotherapy ?
3- and b5-year actuarial survival rates are 72 percent and 68
percent for liver transplant, 64 and 44 percent for resection

Table 5. HCC: Treatment Modalities
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Surgical
» Liver Resection (LR): Resection of HCC is still the

treatment of choice in patients with good residual liver
function. But in cirrhotics, only 25 percent are resectable,
limited by low hepatic functional reserve. (28) Five-year
survival rates for resectable lesions vary widely from 30
percent to 90 percent for very early stage hepatocellular
carcinoma lesions. (29, 30) An absence of satellite
lesions and an uneventful postoperative course are the
two main independent predictors for long-term disease-
free survival in patients undergoing hepatic resection.
(31) The operative mortality for LR for HCC varies from
0.5 percent and 21.5 percent and reflects the incidence of
hepatic insufficiency-associated with underlying liver disease.
« Liver Transplantation (LT): LT is the treatment of choice
and gives better long term disease free survival to the
patients of HCC. Approximately 36 percent of patients
diagnosed in 2007 at INTEGRIS Baptist Medical Center
underwent liver transplant; however, worldwide, only
about 5 percent of patients are found as a suitable
candidate for LT. LT has 5-year survival rate of > 75
percent with tumour recurrence rates as low as 15
percent at 5 years. In addition, the rate of ‘recurrent’
disease is significantly lower after LT compared to LR
with a 3-year recurrence-free survival of 83 percent and
18 percent, respectively. (32, 33)

As per the current United Network for Organ Sharing
(UNQOS) policy, June 2008 (34), the candidates with
Stage | and Il HCC (as per modified TNM classification)
may receive an extra priority on the waiting list for LT
provided they meet all the following criteria.

1. Assessment of the candidate should include
ultrasonography of liver, CT or MRI of abdomen
documenting the tumour and a CT chest to exclude
metastatic disease. In addition, the candidate must have
at least one of the following.

- Vascular blush corresponding to area of

suspicion on the above imaging studies
- AFP level > 200 ng/ml

(continued) 9



- An arteriogram confirming the tumour

- A biopsy confirming the HCC

- Chemoembolization, cryo, radio frequency or
chemical ablation of the lesion

2. Non-resectable candidate

Candidates will receive additional MELD/PELD points
equivalent to a 10 percent increase in candidate
mortality and assigned every 3 months until these
candidates receive a transplant or are determined to be
unsuitable for LT based on progression of their HCC.

Survival rates for these selected patients are comparable
to the patients of end-stage liver disease who undergo
liver transplantation without any hepatocellular
carcinoma. (35, 36, 37, 38) HCC also has become a major
indication for living donor liver transplantation (LDLT),
which avoids dropout while waiting for LT. (39)

Figure. Arteriorgram showing selective
chemoembolization

Figure. Hepatic arteriogram prior to TACE

Figure. Post chemoembolization arteriogram

Figure. CT scan showing right lobe HCC with lipoidal uptake prior to TA

Chemoembolization
» Hepatic arterial infusion of chemotherapy: The

normal liver has dual blood supply, i.e. portal vein
(about 70 percent) and the hepatic artery (30 percent).
However, liver cancer gets its blood exclusively from
the hepatic artery. Using this fact, chemotherapy agents
can be selectively delivered to the tumour through the
hepatic artery. Advantage is that higher concentrations
of the agents can be delivered to the tumours without
much systemic toxicity. Less than 50 percent of patients
will experience a reduction in tumour size and some
may even require repeat sessions at 6-12 week interval.
» TACE (trans-arterial chemoembolization): Mostly
used in patients waiting for liver transplant. Embolizing
agents such as cellulose, microspheres, lipoidal and
gelatin foam particles are used to deliver intra-arterial
chemotherapy (mitomycin, doxorubicin, cisplatin) to
the tumour. TACE has the advantages of exposing

the tumour to high concentrations of chemotherapy,
confining the agents, and deprives the tumour of its
blood supply temporarily. Less than 50 percent of
patients have shown some decrease in tumour size.
TACE is contraindicated in patients with advanced liver
disease and portal vein thrombosis. (25)
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Ablation Techniques
» Radiofrequency ablation (RFA) therapy: RFA can be

performed percutaneously, laparoscopically or by open
method. A probe is inserted into the centre of the tumour
and the non-insulated electrodes, shaped like prongs, are
projected into the tumour. It causes coagulative necrosis
of tumour by generating heat locally through a high
frequency, alternating current. The whole procedure is
monitored visually by ultrasound scanning. More than
90 percent ablation is possible in tumours less than 3 cm
(40) and may be even applied to tumours up-to 5 cm. 29
percent of those diagnosed in 2007 at INTEGRIS Baptist
Medical Center received RFA therapy.

» Percutaneous ethanol injection (PEI): Under ultrasound
or CT guidance pure alcohol is injected into the tumour
inducing tumour destruction by cell dehydration and
denaturation of cellular proteins. PEl is ideal for patients
with < 3 well defined lesions, < 3 cm in diameter and
lesions surrounded by a shell consisting of scar tissue
(fibrous encapsulation), not near the surface of the liver.
Complete response has been seen in >95 percent for
tumours < 2cm and in 80 percent for tumours < 3cm (41)
with a 2-year recurrence rate of 20 percent.

* Proton beam therapy: This technique delivers high
doses of radiation to a defined local area. Preliminary data
from the United States suggest similar effectiveness as
seen with TACE or ablation therapy. However, the ideal
remains the small (<5 cm) solitary lesion.

Systemic Chemotherapy

» Systemic chemotherapy remains the modality of ther-
apy for patients with advanced hepatocellular carcino-
ma who are not candidates for surgical resection, liver
transplantation or local tumour ablation. Unfortunately,
hepatocellular carcinoma is resistant to conventional
cytotoxic agents giving unsatisfactory outcomes except
in younger patients with well-compensated cirrhosis.
The most active single agent drugs tested are doxo-
rubicin, cisplatin and fluorouracil demonstrating the
response rates of about 10 percent without any clear
impact on overall survival (25, 42). Recently, cisplatin
based combination regimens, such as gemcitabine and

oxaliplatin, have shown an improved response rate
around 20 percent, but no survival advantage has been
shown as compared to supportive care alone. Oct-
reotide (Sandostatin) given as an injection has shown
to slow down the progression of large liver tumours
with response rates of 60-80 percent, but further stud-
ies are required to confirm this benefit.

* Recently, Sorafenib, a multitargeted oral kinase
inhibitor, is the first agent that has shown improved
overall survival in patients with advanced HCC. (43, 44,
45, 46) This agent targets various pathways including
VEGFR, PDGFR, KIT, FLT-3, and RET prolonging the me-
dian survival from 7.9 months to 10.7 months and time
to progression to 5.5 months as compared 2.8 months.
Currently, this is the only FDA-approved antineoplastic
for hepatocellular carcinoma. Sunitinib, another multi-
targeted tyrosine kinase inhibitor, and Erlotinib, an oral
epidermal growth factor (EGF) receptor inhibitor, are
also reported with some activity in hepatocellular carci-
noma in their preliminary results. (47, 48, 49)

Incidence of hepatocellular carcinoma has been rising
at an alarming rate owing to rise in infectious hepati-
tis and alcoholism. Screening should be considered
for these high risk patients using AFP and an imaging
modality. Early diagnosis and treatment remains a
key goal in improving the prognosis of these patients.
Overall prognosis for survival depends on the extent
of cirrhosis and tumour stage. Liver resection remains
the mainstay of treatment in patients without cirrho-
sis; however, liver transplantation is the treatment of
choice for patients of HCC with liver cirrhosis. Recent
advances also have been made in adjuvant therapies
like TACE, RFA and systemic chemotherapy which may
improve the chances of survival and quality of life for
patients with advanced HCC.
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