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INTRODUCTION 

Hepatic carcinoma (HCC) is most of the time referred as 

malignant hepatoma
[1]

 and is the 3
rd

 most common cause 

of death from cancer and 5
th

 most common form of 

cancer.
[2] 

HCC often occurs in the background of a 

cirrhotic liver. According to WHO record more than 

500,000 deaths have been recorded with hepatic 

carcinoma.
[3]

 Asia and sub-Sahara Africa region are most 

prone to the pathogenesis of hepatic carcinoma.
[4]

 

Prognosis of HCC involves multiple processes and it 

begins with genetic alteration in hepatocytes.
[5]

 Chronic 

hepatitis C virus infection (HCV), alcohol intake and 

non-alcohol fatty liver disease (NAFLD) are the some 

common causes of HCC.
[6]

 Hence, there is an urgent 

need to look up for the therapy of hepatic cancer as it is 

growing day by day. Beside clinical studies, preclinical 

studies using animal models are helpful as physiology 

and genetic makeup of human and rodents are very much 

similar.
[7] 

 

Epidemiology 

If we talk about the epidemiology of hepatic carcinoma, 

we will find that the USA, Asia and sub Sahara-Africa 

region is most prone to HCC.
[4]

 in USA it is one of the 

fastest growing causes of mortality.
[8] 

Since past two 

decades, the occurrence of HCC increased from 2.6/1000 

to 5.2/1000 and if we talk about the occurrence of HCC 

in America, it has increased from 4.6% to 13.1% among 

males.
[9]

 Globally average age at which HCC is 

diagnosed is above 65 years and probably is the reason 

for a higher range of mortality world-wide.
[10]

 

 

Pathophysiology 

The occurrence of hepatic carcinoma is multifactorial in 

origin. Beasly first time linked the cause of hepatic 

carcinoma (HCC) with Hepatitis B in 1981
[11]

 but later it 

was seen that apart from hepatitis B, liver cirrhosis is 

also one of the underlying causes of hepatic 

carcinoma
[12]

,  infact negative markers of Hepatitis B and 

C infection are other causes of HCC.
[13]

 in recent year lot 

of work has been done to elucidate the genetic pathway 

for HCC and p53, PIKCA and β-catenin genes were 

found to be most common mutant genes in HCC 

individual.
[14] 

There are many documented evidence 

showing the role of dysplastic regenerative nodules in 

the pathogenesis of hepatic carcinoma. Some researcher 

suggested that infection of Hepatitis B & C  attenuate the 

HCC by initiating the body's own immune system to 

attack hepatic cell and this constant damage of hepatic 

cell followed by repair though genetic encoding pathway 

often lead to mistake during repair leading to hepatic 

carcinoma.
[15]

 Apart from these causative agents, 

consumption of large amount of alcohol, Aflatoxin from 

aspergillus, imbalance dietary intake, NAFLD/NASH 

and metabolic syndrome are some other pathogenic 
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causes of hepatic cancer.
[16,17]

 Brief outline of 

pathogenesis of HCC is shown in figure 1. 

 

 
Figure 1. Pathophysiology of hepatocellular 

carcinoma
[18] 

 

TYPES OF HEPATIC TUMOR
[14]

 

Benign Liver Tumors 

These are actually not tumors and can be successfully 

removed by surgery. There is no chance to develop into 

cancerous state.
[14] 

 

Hemangioma 

A common type of liver cancer that is related with 

malfunctioning of blood vessels. It usually begins from 

blood vessels and there is no symptomatically attention 

needed and most often need no treatment but in some 

cases, surgery is performed to remove this type of 

cancer.
[14] 

 

Hepatic adenoma 

Hepatic adenoma is benign in nature which originates 

from hepatocytes and sometime causes symptomatic 

attention as mass is seen in the stomach causing 

abdominal pain and recurrent fever (low grade). There is 

always a probability that this type of cancer may burst 

and cause heavy loss of blood and could be fatal. Birth 

pills in female and anabolic steroids' in male are common 

causes of hepatic adenoma.
[14]

 

 

Focal nodular hyperplasia (FNH) 

These are tumors-like outgrowth from multiple cells like, 

cells of bile duct, liver and connective tissue. Infact FNH 

is benign in nature but it is always advised to remove this 

outgrowth by surgery.
[14]

 

Hepatocellular carcinoma 

This is the most common type of primary hepatic cancer 

that originates from hepatocytes and at the later stage 

spread to other body parts. They have different pattern of 

growth (1) a single tumor that grow larger initially, 

spread to other parts of  the body later (2) small 

cancerous nodules that spread out throughout the hepatic 

cells and is linked with people suffering from 

cirrhosis.
[14] 

 

 

Intrahepatic/ extra hepatic cholangiocarcinoma (Bile 

duct cancer) 

These types of cancer constitute 10--20% of liver cancer. 

Depending upon the origin, tumors may be classified. If 

tumor originates from the section of duct inside the liver, 

it is called as Intrahepatic cholangiocarcinoma and if 

from the section of duct outside the liver, it is called 

extra hepatic cholangiocarcinoma. Bile duct cancer is a 

bit difficult to treat.
[14]

 

 

Angiosarcoma 

This type of cancer is rare and in UK only 10 cases of 

angiosarcoma are diagnosed. Angiosarcoma is often 

called as haemangiosarcoma and involves hepatic blood 

vessels of sinusoids. Vinyl chloride, thorium dioxide, 

arsenic and radium are some of the causative chemical 

agents for angiosarcoma. Angiosarcoma is mainly 

diagnosed at later stage of life (after age of 65).
[14]

 

 

Hepatoblastoma 

Hepatoblastoma is another rare hepatic cancer that 

occurs in children at the age less than 4 years. In UK 20 

cases of hepatoblastoma is diagnosed every year. 

Doctors mainly combine surgery with chemotherapy 

there and the success rate is 66.66%.
[14]

 

 

Metastatic Liver cancer 

It has been seen that most of the time cancer is diagnosed 

in the liver but it did not originate from it, rather have 

been spread from other organs to liver like pancreas, 

colon, stomach, breast and lungs. As these type of 

cancers have spread out from its original place of origin 

to liver, hence termed as secondary hepatic sarcoma.
[14]

 

 

Risk factors 

There are several risk factors for hepatic carcinoma as 

discussed below and shown in the following figures. 

 

Gender: Hepatic carcinoma is often associated with 

male as compared with female.
[19]

 

 

Race 

People from United States of America, Asia, Pacific 

Island and Sub-Sahara Africa are mostly susceptible to 

hepatic carcinoma.
[10] 

 

Hepatitis B and C 

It is one of the most common causes of hepatic cancer 

worldwide. Hepatitis B and C often leads to liver 

cirrhosis which ultimately progresses into hepatic cancer 

as shown in figure 2. Hepatitis C is more common cause 

of HCC in Asian population where as Hepatitis B is 

more common to American population.
[20]  
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Figure 2. Progression of hepatocellular carcinoma 

from hepatitis C infection (HCV) 
[21] 

 

Cirrhosis 

There is always an increased risk of hepatic carcinoma 

among cirrhotic individual and regular medication and 

routine check-up is advised to such individuals (figure 

3).
[22] 

 

 
Figure 3. Cirrhosis and hepatic carcinoma

[23] 

 

Nonalcoholic fatty liver disease (NAFLD) 

Recently it has been established that NAFLD causes 

hepatic cancer if remain untreated as shown in figure 4 & 

is directly associated with the metabolic syndrome.
[24]

 

Normally in NAFLD, biochemical markers are 

elevated
[24]

, indicating as liver is not functioning 

properly.
[24] 

 

 
Figure 4. NAFLD and hepatic carcinoma

 [25] 

 

Primary biliary cirrhosis (PBC) 

Sometime autoimmune disease leads to cirrhosis. In 

PBC, hepatic cells get damaged and destroyed due to 

autoimmune state leading to cirrhosis and ultimately 

hepatic carcinoma.
[26] 

 

Alcohol 

Consumption of alcohol often lead to diseased state 

termed as alcoholic fatty liver disease in which normal 

liver is transformed into fatty liver and hepatocyte begins 

to degenerate and biological markers of liver elevate and 

gradually fatty liver is transformed into cirrhotic liver 

and than if remain untreated leads to hepatic carcinoma 

as shown in figure 5.
[27]

 

 

 
Figure 5. Prognosis of hepatocellular carcinoma from 

alcoholic intake
 [28] 

 

Metabolic syndrome 

Metabolic syndrome like diabetes (insulin resistance)
[29]

, 

hypertension, dyslipidemia, hypothyroidism and 
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obesity
[30]

 leads to hepatic carcinoma (HCC) as shown in 

figure 6.
[31]

 

 

 
Figure 6. Effect of metabolic syndrome and 

progression of hepatic carcinoma
[32] 

 

Aflatoxin  

Aspergillus is a known fungus in pathogenic world 

which is found in peanuts, soybean, wheat, ground nuts, 

corn etc. and contains a toxin known as aflatoxins which 

causes hepatitis.
[33] 

 

Diseased condition 

Tyrosinemia α 1 antitrypsin deficiency
[34]

, porphyria 

cutanea tarda
[35]

, glycogen storage disease and Wilson 

disease
[36]

  often leads to hepatic carcinoma.
[34]

     

 

Anabolic steroids 

Anabolic steroids are most commonly used by sports 

person and athletes and adult who joins gym and such 

class of people regularly takes anabolic steroid to gain 

mass and energy which leads to hepatic cancer on long 

term use.
[37] 

 

 

 

Chemicals 

Vinyl alcohol
[38]

, thorium dioxide and arsenic are some 

of the most common carcinogenic agents. Vinyl alcohol 

and thorium dioxide (Thorotrast)
[39]

 were used in early 

time as injectables before X-ray and later on it was 

realized that these chemicals cause mutation and leads to 

hepatic cancer. Arsenic present in water at more than 

threshold level leads to hepatic cancer in rural areas of 

developing countries.
[40]

 

 

DIAGNOSIS 

It has been seen that hepatic carcinoma is often 

diagnosed at an advanced stage. Early detection of 

hepatic cancer however, is accidental mainly found 

during routine check-up of high-risk patients (cirrhotic, 

hepatitis B & C, α1 antitrypsin deficient individuals and 

patients suspected of NAFLD). Some common 

diagnostic parameter used by clinician for diagnosis of 

hepatic carcinoma are as follow: 

 

Blood test (Anemia) 

Abnormal complete blood count (CBC) is the primarily 

indicator of cancer which needs to be further taken into 

consideration.
[41]

 

 

Thrombocytopenia 

Platelets count less than 100,000/µL indicates the onset 

of cancer, however, other clinical parameters must be 

taken into consideration to ascertain the disease.
[41]

 

 

Hyponatremia 

Liver cirrhosis and sadistic patient are prone to develop 

hyponatremia.
[41]

 

 

Serum creatinine 

Increased serum creatinine level with respect to elevated 

liver enzyme signifies the onset of hepatic 

oncogenesis.
[41]

 

 

Alpha fetoprotein (AFP) 

It is an AFP gene encoded protein found in humans. 

Serum level of α-fetoprotein gives an idea of the status of 

hepatic carcinoma
[42]

 as shown in Table 1. 

 

Table 1. Serum alpha-fetoprotein (AFP) determination in liver disease
[42]

 

Alpha-fetoprotein 

(nag/ml) 
Interpretation 

> 400-500 

HCC likely, if accompanied by space-occupying solid lesion (s) in cirrhotic liver or levels 

are rapidly increasing. 

Diffusely growing HCC, may be difficult to detect on imaging. 

Occasionally in patients with active liver disease (particularly HBV or HCV infection) 

reflecting inflammation, regeneration or seroconversion. 

<400 

Frequent regeneration/inflammation (usually in patients with elevated transaminases and 

HCV). Regeneration after partial hepatectomy. 

If a space-occupying lesion and transaminases are normal, suspicion for HCC. 
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Imaging study 

Ultrasonography 

It is one of the most common tools used by clinicians to 

diagnose the disease. Although it does not provide better 

anatomical status of sarcoma when considered alone but 

gives better idea when combined with histopathological 

result and helps to decide the line of treatment.
[43] 

 

CT scan 

Constitute the arterial phase, portal phase and washout 

phase hence some time called as triple phase CT scan. 

CT scan is regarded as one of the most accurate 

diagnostic tools that define the shape, size and location 

of the tumor. even hypo vascular pattern can be seen 

with CT scan. This tool also diagnoses the visualization 

of tumor capsule and portal vein invasion.
[43]

 

 

MRI (Magnetic Resonance Imaging) 

It is often a preferred method over CT scan as it is 

radiation free and has a sensitivity of 81% and specificity 

of more than 84%. MRI clarify the shape, size and 

location of the tumor within the liver and also determine 

the amount of intra tumoral fat and glycogen present.
[43] 

 

Biopsy 

An invasive method in which hepatic cells are removed 

with the help of a needle and histopathological study is 

performed by the expert. It is a painful procedure often 

associated with the increased risk of infection.
[44] 

 

TREATMENT 

It is one of the most challenging tasks to decide the line 

of treatment of hepatic carcinoma. Decision is solely 

based on the grade/ stage of carcinoma and overall 

condition of the liver. Followings are some of the normal 

lines of treatment. 

 

Surgery 

Procedure to remove part of tumor is called as partial 

hepactomy and used in a situation of single tumor 

localized at a particular part of the liver and has yet not 

been spread to another part of liver. The success of tumor 

removal depends upon (1) location of the tumor (2) 

number of tumors (3) distribution of tumors and (4) 

amount of liver removed.
[45] 

 

Liver transplant 

If matching liver in available and patient is economically 

sound, liver transplantation is the best option available 

till date. It is mainly used when tumor can’t be removed 

by surgery. Some time post operative complications have 

been seen as the immunosuppressant drugs which are 

prescribed for 4-5 years, suppresses the body immune 

system resulting into a lot of clinical complications.
[46]

 

Moreover, there is always a chance of graft rejection (up 

to 6-8 years).
[46]

 In spite of all these complications 

success rate of liver transplant is still on the higher 

side.
[47,48]

 

 

 

Embolization 

Embolization is a process of curtailing the blood supply 

to cancerous cells by blocking the artery which supplies 

blood to those sarcoma cells without affecting the normal 

portal artery and veins. Blocking of the blood supply to 

cancerous cells will automatically destroy the tumor.
[49]

 

 

Arteriolar embolization 

It is also known as Trans Arteriolar Embolization (TAE). 

In this process, catheter is used through small cut on 

thigh and a dye is injected along with this catheter to 

monitor the movement of the dye through X-ray.
[50]

 

 

Chemoembolization 
Sometimes called as Trans Arteriolar 

Chemoembolization (TACE). In this method, a bed is 

used which act as chemotherapeutic agent.
[49]

   

 

Radioembolization 

This method involves the use of radioisotopes that get 

stuck in the hepatic artery and radioactive substance is 

released into tumor cells. This method is often termed as 

Trans Arteriolar Radioembolism (TARE).
[51]

 

 

Liver tumor ablation technique 

This method involves destruction of tumor by use of heat 

or microwave. Depending on the source of heat, different 

sub-methods are used such as radio frequency ablation, 

microwave ablation and ethanol-induced ablation.
[52]

 

 

Radio frequency ablation 

In this method heating probe is used which generate heat 

and destroy tumors. This method is limited only to small 

tumor size (less than 7 cm).
[53]

 

  

Microwave ablation 

In this method source of heat is microwave and heating 

probe is used directly on the tumor instead of the whole 

liver.
[54]

 

 

Ethanol ablation 
In this method ethanol is used to destroy the cancerous 

cells. This method is limited to cancer cell of size less 

than 2 - 3cm only.
[55]

 

 

Systemic chemotherapy 

Systemic chemotherapy mainly involves administration 

of hemotherapeutic drugs via intravenous route
[56]

 but 

newer drugs can be given via oral routes also.
[57]

 5 

Fluorouracil (5-FU) is one of the most common drugs 

used against hepatic cancer
[58]

 and most of time it is used 

in combination with oxaliplatin and irinotecan.
[59]

 Recent 

development in targeting therapy initiated the use of 

antibodies like sorafenib, cetuximab, avastin and 

octreotide. Sorafenib can be taken orally and act mainly 

by targeting the proteins which help tumor to grow.
[60]

 



www.ejpmr.com 

 

Haque et al.                                                                     European Journal of Pharmaceutical and Medical Research 

  

121 

 

CONCLUSION 

Hepatic carcinoma has become an enormous burden on 

global health care sector and a major cause of morbidity 

and mortality since 1980. Pathogenesis of HCC is 

multifactorial in origin and usually diagnosed at an 

advanced stage, so management solely depends on the 

stage, liver function and overall health status of 

individuals and in short requires multidisciplinary 

approach. Liver transplantation, liver resection, ablation 

and embolization are the options available during early 

stage of HCC, whereas at advance stage, chemotherapy 

either alone or in combination with sorafenib is used, but 

survival rate is less than 30%. Hence there is a need to 

have a regular and timely checkup and necessary 

precaution has to be taken besides continuously looking 

out for a newer novel drug therapy.  
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