Liver cancer
 Introduction

Liver cancer is characterized by the presence of malignant hepatic tumors -- tumors or growths on or in the liver (medical terms pertaining to the liver often start in hepato- or hepatic from the Greek word for liver, hēpar, stem hēpat-). They may be discovered on medical imaging (even for a different reason than the cancer itself), or may be present in patients as an abdominal mass, hepatomegaly, abdominal pain, jaundice, or some other liver dysfunction.

Weighing between 3 and 4 pounds and about the size of a football, our liver is the largest internal organ in our body. It's located in the upper right portion of your abdomen, beneath our diaphragm and above our stomach. Our liver is divided into two main sections (lobes). Each lobe is made up of thousands of smaller lobes (lobules), which are connected to a network of ducts. The lobules are the functioning parts of our liver and perform hundreds of tasks essential for our health and well-being.

Our liver processes most of the nutrients absorbed from our small intestine and determines how much sugar (glucose), protein and fat enter our bloodstream. It also manufactures blood-clotting substances and certain proteins and every day produces nearly a quart of bile — a fluid that helps our body digest fats.

Our liver also performs a vital detoxifying function by removing drugs, alcohol and other harmful substances from our bloodstream. At any one time your liver holds about 13 percent of our body's total blood, which enters the liver through two vascular systems: the hepatic artery and portal vein.

Because of the complexity of the liver and its exposure to so many potentially toxic substances, it would seem especially vulnerable to disease. But the liver has an amazing capacity for regeneration — it can heal itself by replacing or repairing injured tissue. In addition, healthy cells will take over the function of damaged cells, either indefinitely or until the damage has been repaired. Yet in spite of this, our liver is prone to a number of diseases that can cause serious or irreversible damage. One of these diseases is primary liver cancer.
In liver cancer some cells begin to grow abnormally. It's not completely understood why this happens, but researchers believe that cancer starts with damage to DNA — the material that contains the instructions for every chemical process in your body, including the rate of cellular growth. DNA damage causes changes in these instructions. One result is that cells may begin to grow out of control and eventually form a tumor — a mass of malignant cells.Factors known to damage DNA in liver cells include:

· Hepatitis B and C. Worldwide, chronic infection with the hepatitis B virus (HBV) or hepatitis C virus (HCV) is the most common cause of liver cancer. In the United States, hepatitis C infection is responsible for half the new cases of hepatocellular carcinoma (HCC), the most common type of primary liver cancer. Hepatitis C is transmitted primarily through transfusions with blood that hasn't been screened for the virus, through contaminated needles used to inject drugs or, less commonly, through needles used in tattooing or body piercing. In some cases, hepatitis C may be transmitted sexually. Just how it damages DNA isn't well understood. The virus doesn't insert its genetic material into healthy liver cells the way HBV does, but some experts think that the virus may interfere with the action of a gene that prevents cells from reproducing at an accelerated rate. 

HBV is spread through unprotected sexual contact and through contaminated needles. In addition, women infected with HBV can pass the virus to their unborn children. The virus appears to affect the liver by inserting some of its genetic material into healthy liver cells. This disrupts the normal functioning of the cells and eventually may lead to cancer.

· Cirrhosis. In the United States, alcohol abuse is the most common cause of cirrhosis, a disease that leads to irreversible scarring in the liver. Hereditary hemochromatosis, which causes excess iron to accumulate in our liver and other tissues, also can lead to cirrhosis. 

· Long-term exposure to aflatoxins. These highly toxic carcinogens are formed when certain crops or foods are contaminated with the fungus Aspergillus flavus. Aflatoxins can damage the p53 gene, which normally works to prevent excessive cell growth. Although the risk from aflatoxins in the United States is small, the toxins have been found in corn and corn products, peanuts and peanut products, cottonseed, milk, Brazil nuts, pecans, pistachios and walnuts. 

· Vinyl chloride and thorium dioxide (Thorotrast). Vinyl chloride is a chemical used to manufacture plastics. Thorotrast was at one time given to people undergoing X-ray tests. Both chemicals are known to play a role in the development of rare cancers that begin in the liver's blood vessels (angiosarcomas or hemangiosarcomas). 

· Arsenic. Drinking water contaminated with arsenic, a known carcinogen, has been implicated in the development of liver cancer. 

· Primary biliary cirrhosis. People with primary biliary cirrhosis, an inflammation of the bile ducts in the liver, have a significantly increased risk of cholangiocarcinoma, a type of primary liver cancer. For that reason, doctors usually recommend routine cancer-screening tests for people with this condition. 

· Ulcerative colitis. This inflammatory condition of the colon and digestive tract leads to changes within the bile ducts and increases the risk of cholangiocarcinoma. 

Types of primary liver cancer
Several types of liver cancer exist, each with its own set of causes:

· Hepatocellular carcinoma (HCC). This is the most common form of primary liver cancer in both children and adults. It starts in the hepatocytes, the main type of liver cell, but can spread in different ways — as a single tumor that slowly invades the rest of the liver or as cancer that immediately spreads throughout the entire organ. The most common causes of HCC include cirrhosis, hepatitis B or C infection, and ingestion of aflatoxin-contaminated food. 

· Cholangiocarcinoma. This type of cancer begins in the small bile ducts within the liver. You're at increased risk of developing cholangiocarcinoma if you have gallstones or ulcerative colitis. Certain liver parasites commonly found in parts of Southeast Asia also may contribute to this type of cancer. 

· Hepatoblastoma. This rare type of liver cancer affects children younger than 4 years of age and may be caused by an abnormal gene. Most children with hepatoblastoma can be successfully treated. 

· Angiosarcoma or hemangiosarcoma. These rare cancers begin in the blood vessels of the liver and are associated with exposure to industrial chemicals such as vinyl chloride or the drug thorium dioxide (Thorotrast). They're much less likely to occur today. Medical use of Thorotrast was discontinued nearly 50 years ago, and workers are better protected from exposure to carcinogenic chemicals. 

Metastatic cancer
In the United States, most cancer found in the liver has spread there from another part of the body. Rather than being referred to as liver cancer, this type of cancer is usually named after the organ where it originated and is described as "metastatic." For instance, cancer that has spread to the liver from the colon is referred to as metastatic colon cancer.

Metastatic cancers form when malignant cells detach from the primary cancer and travel through the body in the circulatory or lymphatic system. Because the liver is close to a number of significant organs — including the pancreas, gallbladder, stomach, colon, breasts and lungs — and because the liver is richly supplied with blood, it's especially vulnerable to metastatic tumors.

Types of benign tumors
Noncancerous (benign) tumors also can develop in the liver. They include:

· Hemangioma. This is the most common type of benign liver tumor. It affects the liver's blood vessels and usually results from a malformation of tissue during fetal development. Most hemangiomas of the liver don't cause signs or symptoms and don't need treatment. 

· Hepatic adenoma. This benign tumor originates in the hepatocytes — the main type of liver cell. In most cases, hepatic adenomas don't cause signs or symptoms, but occasionally you may experience abdominal pain, a mass in the abdomen or blood loss. You're more likely to develop this type of benign tumor if you use birth control pills, but simply stopping the pill often causes the tumor to shrink. 

· Focal nodular hyperplasia. This tumor is a combination of several types of cells, including hepatocytes, bile duct cells and connective tissue. Like other benign tumors, it's more common in women than in men and usually doesn't cause signs or symptoms. 

Risk factors

Liver cancer can affect people of all ages and races, but certain factors may increase your risk, including:

· Sex. Men are twice as likely to develop liver cancer as women are. 

· Race. Asian-Americans have the highest rate of liver cancer in the United States due to high rates of chronic hepatitis B infection. American blacks and Hispanics are more likely to develop liver cancer than whites are, but their risk is more moderate than it is for immigrants from Asian countries where hepatitis B infection is endemic. 

· Age. In the United States, liver cancer occurs most often in people age 60 and older. 

· Chronic infection with HBV or HCV. Chronic infection with hepatitis B or C is by far the most important risk factor for liver cancer. Worldwide, HBV infection is involved in the majority of cases of HCC. In the United States, hepatitis C infection is a greater risk factor. 

· Having cirrhosis. This progressive and irreversible condition causes scar tissue to form in our liver and increases our chances of developing liver cancer. 

· Having diabetes. People with this blood sugar disorder have a greater risk of liver cancer than do people who don't have diabetes. Having both diabetes and hepatitis C infection increases the risk even more. 

· Having certain gene mutations. Doctors have long known that women with mutations in the BRCA1 and BRCA2 genes are more likely to develop breast and ovarian cancer than are women who don't have these genetic defects. Now BRCA1 and BRCA2 mutations have been tied to a moderately increased risk of other cancers, including primary liver cancer. 

· Exposure to aflatoxins. Consuming foods contaminated with aflatoxins greatly increases the risk of liver cancer. 

· Excessive alcohol consumption. Consuming more than a moderate amount of alcohol can lead to irreversible liver damage and increase our risk of liver cancer. Moderate consumption is defined as no more than two drinks a day for men and one for women. A drink is one 4- to 5-ounce glass of wine, 12 ounces of beer or a 1.5-ounce shot of 80-proof distilled spirits. 

· Smoking. Smoking tobacco of any kind makes it more likely that we'll develop liver cancer.
Signs and symptoms

Most people don't have signs and symptoms in the early stages of liver cancer, which means the disease may not be detected until it's quite advanced. When symptoms do appear, they may include some or all of the following:

· Loss of appetite and weight 

· Abdominal pain, especially in the upper right part of the abdomen, that may extend into the back and shoulder 

· Nausea and vomiting 

· General weakness and fatigue 

· An enlarged liver 

· Abdominal swelling (ascites) 

· A yellow discoloration of the skin and the whites of the eyes (jaundice) 

Screening and diagnosis

No completely accurate screening test for liver cancer exists. Doctors sometimes use a blood test that checks for the presence of alpha-fetoprotein (AFP) — a type of protein not normally found in adults — to screen people at high risk of the disease. But the test isn't perfect. Not all malignant liver tumors produce AFP, and those that do may be advanced by the time protein levels become elevated. In addition, other types of cancer and even some noncancerous liver diseases can raise AFP levels.

Although AFP screening can detect small tumors in some people, most liver cancer isn't diagnosed early. That's because symptoms usually don't appear until late in the disease and because liver cancers grow quickly. The most common type of liver cancer, HCC, doubles in size every four months. Diagnosis is also difficult because the effects of some liver tumors may resemble those of other medical conditions, and because liver cancer can't be diagnosed using a standard panel of liver tests.

· Ultrasound (ultrasonography). This noninvasive test, which doesn't expose you to radiation or dyes, uses sound waves to produce a picture of internal organs, including the liver. Ultrasound is painless and usually takes less than 30 minutes. While we lie on a bed or examining table, a wand-shaped device (transducer) is placed on our body. It emits sound waves that are reflected from your liver and transformed into a computer image. Ultrasound is especially good at providing information about the shape, texture and makeup of tumors. 

· Computerized tomography (CT) scan. This test uses X-rays to produce cross-sectional images of our body. We may also have a variation of the test — known as a CT angiogram — in which contrast dye is injected into an artery in our liver. X-rays then track the dye as it flows through the blood vessels in your liver. A CT angiogram, which may take up to an hour to perform, can provide detailed information on the number and location of liver tumors, but a CT scan exposes us to more radiation than conventional X-rays do, and some people may experience an allergic reaction to the contrast dye. 

· Magnetic resonance imaging (MRI). Instead of X-rays, MRI creates images using a magnetic field and radio waves. Sometimes a contrast dye also may be used. The test can take from 15 minutes to an hour. We may find an MRI more uncomfortable than a CT scan because we're enclosed in a tube that is quite confining and because the machine generates a thumping noise that many people find disturbing. Headphones or earphones can help with the noise, and if we're very claustrophobic, our doctor may recommend medication to help us relax. Newer MRIs can show images of the ducts that transport bile from the liver to the upper part of the small intestine (duodenum) as well as of the arteries and veins within the liver. 

· Liver biopsy. In this procedure, a sample of tissue is removed from our liver and examined under a microscope. Liver biopsy is considered the only definitive way to diagnose liver cancer. Our doctor may use a thin needle or a lighted instrument (laparoscope) to obtain the sample. If the tumor is small, an ultrasound or CT scan is often used to help pinpoint the area to be biopsied. A needle biopsy is the simpler procedure, with less risk of bleeding, but it doesn't always provide enough cells for an accurate evaluation. Because the liver is so well supplied with blood vessels, bleeding is the most common risk of a biopsy, but bruising and infection also can occur. 

· Blood tests. If tests reveal that we have liver cancer, our doctor may perform additional blood tests to check the condition of the liver tissue not affected by cancer. This information may play a role in determining the best treatment for us. 

Staging tests
Staging tests help determine the size and location of cancer and whether it has spread. They're the most important factor in determining your treatment options. Liver cancer may be staged in different ways. One method uses the Roman numerals I through IV, with higher numbers indicating cancers that are more advanced. A stage I tumor is small and confined to one lobe of the liver. By stage IV, several tumors may exist in different lobes, or malignant cells may have spread to other parts of the body.

Doctors may also use the following stages to describe primary liver cancer in adults:

· Localized resectable. At this stage, the tumor is confined to one lobe of the liver and can be completely removed in an operation. The term "resectable" refers to a tumor that can be surgically removed. 

· Localized unresectable. The cancer is found in only one part of your liver, but can't be completely removed, either because the noncancerous portion of your liver isn't healthy or the cancer is located near the liver's main arteries, veins and bile ducts. 

· Advanced. This stage of cancer has spread throughout the liver or to other parts of your body, particularly the bones or lungs. 
· Recurrent. This means the cancer has returned to the liver or to another part of the body after being treated. 

Complications

People with liver cancer may sometimes experience the following complications:

· Liver failure. This occurs when the liver is no longer able to function adequately. It usually develops when there is extensive damage to liver cells. 

· Kidney failure. The kidneys also may fail, losing their ability to filter fluids and waste and causing dangerous levels of these substances to accumulate in the body. 

· Spread of the cancer. Perhaps the most serious complication is the spread of cancer to other organs.
Classification
There are several types of liver cancer:

· Most cases are metastases from other tumors, frequently of the GI tract (like colon cancer, stomach cancer, carcinoid tumors mainly etc.), but also from breast cancer, ovarian cancer, lung cancer, renal cancer, prostate cancer, etc. 

· The most frequent, malignant, primary liver cancer is hepatocellular carcinoma (also named hepatoma, which is a misnomer because adenomas are usually benign). 

· More rare primary forms of liver cancer include cholangiocarcinoma, mixed tumors, tumors of mesenchymal tissue, sarcoma and hepatoblastoma, a rare malignant tumor in children. 

Hepatocellular carcinoma

Hepatocellular carcinoma (HCC, also called hepatoma or hepatocarcinogenesis) is a primary malignancy (cancer) of the liver. Most cases of HCC are secondary to either a viral hepatitide infection (hepatitis B or C) or cirrhosis (alcoholism being the most common cause of hepatic cirrhosis). In countries where hepatitis is not endemic, most malignant cancers in the liver are not primary HCC but metastasis (spread) of cancer from elsewhere in the body, e.g. the colon. Treatment options of HCC and prognosis are dependent on many factors but especially on tumor size and staging.

Outside of the West, the usual outcome is poor, because only 10 - 20% of hepatocellular carcinomas can be removed completely using surgery. If the cancer cannot be completely removed, the disease is usually deadly within 3 to 6 months. This is partially due to late presentation with large tumours, but also the lack of medical expertise and facilities. This is a rare tumor in the United States.
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Epidemiology
HCC is one of the most common tumor worldwide. The epidemiology of HCC exhibits two main patterns, one in North America and Western Europe and another in non-Western countries, such as those in sub-Saharan Africa, central and Southeast Asia, and the Amazon basin. Males are affected more than females usually and it is more common between the 3rd and 5th decades of life.  Hepatocellular carcinoma causes 662,000 deaths worldwide per year. 
Non-Western Countries
In some parts of the world—such as sub-Saharan Africa and Southeast Asia—HCC is the most common cancer, generally affecting men more than women, and with an age of onset between late teens and 30s. This variability is in part due to the different patterns of hepatitis B transmission in different  populations - infection at or around birth predispose to earlier cancers than if people are infected later. The time between hepatitis B infection and development into HCC can be years even decades, but from diagnosis of HCC to death the average survival period is only 5.9 months, according to one Chinese study during the 1970-80s, or 3 months (median survival time) in Sub-Saharan Africa according to Manson's textbook of tropical diseases. HCC is one of the deadliest cancers in China. Food infected with Aspergillus flavus (especially peanuts and corns stored during prolonged wet seasons) which produces aflatoxin, poses another risk factor for HCC.
 North America and Western Europe
Most malignant tumors of the liver discovered in Western patients are metastases (spread) from tumors elsewhere. In the West, HCC is generally seen as rare cancer, normally of those with pre-existing liver disease. It is often detected by ultrasound screening, and so can be discovered by health-care facilities much earlier than in developing regions such as Sub-Saharan Africa.

Acute and chronic hepatic porphyrias (acute intermittent porphyria, porphyria cutanea tarda, hereditary coproporphyria, variegate porphyria) and tyrosinemia type I are risk factors for hepatocellular carcinoma. The diagnosis of an acute hepatic porphyria (AIP, HCP, VP) should be sought in patients with hepatocellular carcinoma without typical risk factors of hepatitis B or C, alcoholic liver cirrhosis or hemochromatosis. Both active and latent genetic carriers of acute hepatic porphyrias are at risk for this cancer, although latent genetic carriers have developed the cancer at a later age than those with classic symptoms. Patients with acute hepatic porphyrias should be monitored for hepatocellular carcinoma.

Pathogenesis
Hepatocellular carcinoma, like any other cancer, develops when there is a mutation to the cellular machinery that causes the cell to replicate at a higher rate and/or results in the cell avoiding apoptosis. In particular, chronic infections of Hepatitis B and/or C can aid the development of hepatocellular carcinoma by repeatedly causing the body's own immune system to attack the liver cells, some of which are infected by the virus, others merely bystanders. While this constant cycle of damage followed by repair can lead to mistakes during repair which in turn lead to carcinogenesis, this hypothesis is more applicable, at present, to Hepatitis C. In Hepatitis B, however, the integration of the viral genome into infected cells is the most consistently associated factor in malignancy. Alternatively, repeated consumption of large amounts of ethanol can have a similar effect. The toxin aflatoxin from certain Aspergillus species of fungus is a carcinogen and aids carcinogenesis of hepatocellular cancer by building up in the liver. The combined high prevalence of rates of aflatoxin and hepatitis B in countries like China and western Africa has led to relatively high rates of heptatocellular carcinoma in these regions. Other viral hepatitides such as hepatitis A have no potential to become a chronic infection and thus are not related to hepatocellular carcinoma.

Diagnosis, screening and monitoring
Hepatocellular carcinoma (HCC) most commonly appears in a patient with chronic viral hepatitis (hepatitis B or hepatitis C, 20%) or with cirrhosis (about 80%). These patients commonly undergo surveillance with ultrasound due to the cost-effectiveness.

In patients with a higher suspicion of HCC (such as rising alpha-fetoprotein and des-gamma carboxyprothrombin levels), the best method of diagnosis involves a CT scan of the abdomen using intravenous contrast agent and three-phase scanning (before contrast administration, immediately after contrast administration, and again after a delay) to increase the ability of the radiologist to detect small or subtle tumors. It is important to optimize the parameters of the CT examination, because the underlying liver disease that most HCC patients have can make the findings more difficult to appreciate.

On CT, HCC can have three distinct patterns of growth:

· A single large tumor 

· Multiple tumors 

· Poorly defined tumor with an infiltrative growth pattern 

Once imaged, diagnosis is confirmed by percutaneous biopsy and histopathologic analysis.

The key characteristics on CT are hypervascularity in the arterial phase scans, washout or de-enhancement in the portal and delayed phase studies, a pseudocapsule and a mosaic pattern. Both calcifications and intralesional fat may be appreciated.

CT scans use contrast agents, which are typically iodine or barium based. Some patients are allergic to one or both of these contrast agents, most often iodine. Usually the allergic reaction is manageable and not life threatening.

An alternative to a CT imaging study would be the MRI. MRI's are more expensive and not as available because fewer facilities have MRI machines. More important MRI are just beginning to be used in tumor detection and fewer radiologists are skilled at finding tumors with MRI studies when it is used as a screening device. Mostly the radiologists are using MRIs to do a secondary study to look at an area where a tumor has already been detected. MRI's also use contrast agents. One of the best for showing details of liver tumors is very new: iron oxide nano-particles appears to give better results. The latter are absorbed by normal liver tissue, but not tumors or scar tissue.
 Pathology
Macroscopically, liver cancer appears as a nodular or infiltrative tumor. The nodular type may be solitary (large mass) or multiple (when developed as a complication of cirrhosis). Tumor nodules are round to oval, grey or green (if the tumor produces bile), well circumscribed but not encapsulated. The diffuse type is poorly circumscribed and infiltrates the portal veins, or the hepatic veins (rarely).

Microscopically, there are four architectural and cytological types (patterns) of hepatocellular carcinoma: fibrolamellar, pseudoglandular (adenoid), pleomorphic (giant cell) and clear cell. In well differentiated forms, tumor cells resemble hepatocytes, form trabeculae, cords and nests, and may contain bile pigment in cytoplasm. In poorly differentiated forms, malignant epithelial cells are discohesive, pleomorphic, anaplastic, giant. The tumor has a scant stroma and central necrosis because of the poor vascularization. 
Staging and prognosis
Important features that guide treatment include: -

· size 

· spread (stage) 

· involvement of liver vessels 

· presence of a tumor capsule 

· presence of extrahepatic metastases 

· presence of daughter nodules 

· vascularity of the tumor 

MRI is the best imaging method to detect the presence of a tumor capsule.

Treatment
· Liver transplantation to replace the liver with a cadaver liver or a live donor lobe. Historically low survival rates (20%-36%) recent improvement (61.1%; 1996-2001), likely related to adoption of Milan criteria at US transplantation centers. If the tumor disease has metastasized, the immuno-suppressant post-transplant drugs decrease the chance of survival. 

· Surgical resection to remove a tumor to treat small or slow-growing tumors if they are diagnosed early. This treatment offers the best prognosis for long-term survival but unfortunately is possible in only 10-15% of cases. Resection in cirrhotic patients carries high morbidity and mortality. 

· Percutaneous ethanol injection (PEI) well tolerated, high RR in small (< 3 cm) solitary tumors; as of 2005, no randomized trial comparing resection to percutaneous treatments; recurrence rates similar to those for postresection. 

· Transcatheter arterial chemoembolization (TACE) is usually performed in the treatment of large tumors (larger than 3 cm and less than 4 cm in diameter), most frequently by intraarterially injecting an infusion of antineoplastic agents mixed with iodized oil (such as Lipiodol). As of 2005, multiple trials show objective tumor responses and slowed tumor progression but questionable survival benefit compared to supportive care; greatest benefit seen in patients with preserved liver function, absence of vascular invasion, and smallest tumors. 

· Sealed source radiotherapy can be used to destroy the tumor from within (thus minimizing exposure to healthy tissue). TheraSphere is an FDA approved treatment which has been shown in clinical trials to increase survival rate of low-risk patients. This method uses a catheter (inserted by a radiologist) to deposit radioactive particles to the area of interest. 

· Radiofrequency ablation (RFA) uses high frequency radio-waves to ablate the tumour. 

· Intra-arterial iodine-131–lipiodol administration Efficacy demonstrated in unresectable patients, those with portal vein thrombus. This treatment is also used as adjuvant therapy in resected patients (Lau at et, 1999). It is believed to raise the 3-year survival rate from 46 to 86%. This adjuvant therapy is in phase III clinical trials in Singapore and is available as a standard medical treatment to qualified patients in Hong Kong. 

· Combined PEI and TACE can be used for tumors larger than 4 cm in diameter, although some Italian groups have had success with larger tumours using TACE alone. 

· High intensity focused ultrasound (HIFU) (not to be confused with normal diagnostic ultrasound) is a new technique which uses much more powerful ultrasound to treat the tumour. Still at a very experimental stage. Most of the work has been done in China. Some early work is being done in Oxford and London in the UK. 

· Hormonal therapy Antiestrogen therapy with tamoxifen studied in several trials, mixed results across studies, but generally considered ineffective Octreotide (somatostatin analogue) showed 13-month MS v 4-month MS in untreated patients in a small randomized study; results not reproduced. 

· Adjuvant chemotherapy: No randomized trials showing benefit of neoadjuvant or adjuvant systemic therapy in HCC; single trial showed decrease in new tumors in patients receiving oral synthetic retinoid for 12 months after resection/ablation; results not reproduced. Clinical trials have varying results. 

· Palliative: Regimens that included doxorubicin, cisplatin, fluorouracil, interferon, epirubicin, or taxol, as single agents or in combination, have not shown any survival benefit (RR, 0%-25%); a few isolated major responses allowed patients to undergo partial hepatectomy; no published results from any randomized trial of systemic chemotherapy. 

· Cryosurgery: Cryosurgery is a new technique that can destroy tumors in a variety of sites (brain, breast, kidney, prostate, liver). Cryosurgery is the destruction of abnormal tissue using sub-zero temperatures. The tumor is not removed and the destroyed cancer is left to be reabsorbed by the body. Initial results in properly selected patients with unresectable liver tumors are equivalent to those of resection. Cryosurgery involves the placement of a stainless steel probe into the center of the tumor. Liquid nitrogen is circulated through the end of this device. The tumor and a half inch margin of normal liver are frozen to -190°C for 15 minutes, which is lethal to all tissues. The area is thawed for 10 minutes and then re-frozen to -190°C for another 15 minutes. After the tumor has thawed, the probe is removed, bleeding is controlled, and the procedure is complete. The patient will spend the first post-operative night in the intensive care unit and typically is discharged in 3 - 5 days. Proper selection of patients and attention to detail in performing the cryosurgical procedure are mandatory in order to achieve good results and outcomes. Frequently, cryosurgery is used in conjunction with liver resection as some of the tumors are removed while others are treated with cryosurgery. Patients may also have insertion of a hepatic intra-arterial artery catheter for post-operative chemotherapy. As with liver resection, your surgeon should have experience with cryosurgical techniques in order to provide the best treatment possible. 

Future directions
Current research includes the search for the genes that are disregulated in HCC, protein markers, and other predictive biomarkers. As similar research is yielding results in various other malignant diseases, it is hoped that identifying the aberrant genes and the resultant proteins could lead to the identification of pharmacological interventions for HCC.
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                Cholangiocarcinoma

Cholangiocarcinoma is a cancer of the bile ducts, which drain bile from the liver into the small intestine. It is a relatively rare cancer, with an annual incidence of 1–2 cases per 100,000 in the Western world, but rates of cholangiocarcinoma have been rising worldwide over the past several decades. Risk factors for cholangiocarcinoma include primary sclerosing cholangitis (an inflammatory disease of the bile ducts), congenital liver malformations, infection with the parasitic liver flukes Opisthorchis viverrini or Clonorchis sinensis, and exposure to Thorotrast (thorium dioxide), a chemical previously used in medical imaging. The symptoms of cholangiocarcinoma include jaundice, weight loss, and sometimes generalized itching. The disease is diagnosed through a combination of blood tests, imaging, endoscopy, and sometimes surgical exploration.

Surgery is the only potentially curative treatment, but most patients have advanced and inoperable disease at the time of diagnosis. After surgery, adjuvant chemotherapy or radiation therapy may be given to increase the chances of cure. Patients with advanced and inoperable cholangiocarcinoma are generally treated with chemotherapy and palliative care measures. Areas of ongoing medical research in cholangiocarcinoma include the use of newer targeted therapies (such as erlotinib) and the use of photodynamic therapy.
[image: image2.png]


Symptoms
Yellowing of the skin and eyes (jaundice)

The most common symptom of cholangiocarcinoma is jaundice (yellowing of the eyes and skin), which occurs when bile ducts are blocked by the tumor. Other common symptoms include, in order of frequency: generalized itching (66%), abdominal pain (30%–50%), weight loss (30%–50%), and fever (up to 20%). To some extent, the symptoms depend upon the location of the tumor; patients with cholangiocarcinoma in the extrahepatic bile ducts (outside the liver) are more likely to have jaundice, while those with tumors of the bile ducts within the liver often have pain without jaundice.
Blood tests of liver function in patients with cholangiocarcinoma often reveal a so-called "obstructive picture", with elevated bilirubin, alkaline phosphatase, and gamma glutamyl transferase levels and relatively normal transaminase levels. Such laboratory findings suggest obstruction of the bile ducts, rather than inflammation or infection of the liver, as the primary cause of the jaundice.
Cholangiocarcinoma is a relatively rare form of cancer; each year, approximately 2,000 to 3,000 new cases are diagnosed in the United States, translating into an annual incidence of 1–2 cases per 100,000 people. Autopsy series have reported a prevalence of 0.01% to 0.46%. There is a higher prevalence of cholangiocarcinoma in Asia, which has been attributed to endemic chronic parasitic infestation. The incidence of cholangiocarcinoma increases with age, and the disease is slightly more common in men than in women (possibly due to the higher rate of primary sclerosing cholangitis, a major risk factor, in men). The prevalence of cholangiocarcinoma in patients with primary sclerosing cholangitis may be as high as 30%, based on autopsy studies.

Multiple studies have documented a steady increase in the incidence of intrahepatic cholangiocarcinoma over the past several decades; increases have been seen in North America, Europe, Asia, and Australia. The reasons for the increasing occurrence of cholangiocarcinoma are unclear; improved diagnostic methods may be partially responsible, but the prevalence of potential risk factors for cholangiocarcinoma, such as HIV infection, has also been increasing during this time frame.
Risk factors
A number of risk factors for the development of cholangiocarcinoma have been described; in the Western world, the most common of these is primary sclerosing cholangitis (PSC), an inflammatory disease of the bile ducts which is in turn closely associated with ulcerative colitis (UC). Epidemiologic studies have suggested that the lifetime risk of developing cholangiocarcinoma for a person with PSC is 10%–15%, although autopsy series have found rates as high as 30% in this population. The mechanism by which PSC increases the risk of cholangiocarcinoma is not well-understood.

Certain parasitic liver diseases may be risk factors as well. Colonization with the liver flukes Opisthorchis viverrini (found in Thailand, Laos, and Malaysia) or Clonorchis sinensis (found in Japan, Korea, and Vietnam) has been associated with the development of cholangiocarcinoma. Patients with chronic liver disease, whether in the form of viral hepatitis (e.g. hepatitis B or C), alcoholic liver disease, or cirrhosis from other causes, are at increased risk of cholangiocarcinoma. HIV infection was also identified in one study as a potential risk factor for cholangiocarcinoma, although it was unclear whether HIV itself or correlated factors (e.g. hepatitis C infection) were responsible for the association.

Congenital liver abnormalities, such as Caroli's syndrome or choledochal cysts, have been associated with an approximately 15% lifetime risk of developing cholangiocarcinoma.The rare inherited disorders Lynch syndrome II and biliary papillomatosis are associated with cholangiocarcinoma. The presence of gallstones (cholelithiasis) is not clearly associated with cholangiocarcinoma. However, intrahepatic stones (so-called hepatolithiasis), which are rare in the West but common in parts of Asia, have been strongly associated with cholangiocarcinoma. Exposure to Thorotrast, a form of thorium dioxide which was used as a radiologic contrast medium, has been linked to the development of cholangiocarcinoma as late as 30–40 years after exposure; Thorotrast was banned in the United States in the 1950s due to its carcinogenicity.

Pathophysiology
Cholangiocarcinoma can affect any area of the bile ducts, either within or outside the liver. Tumors occurring in the bile ducts within the liver are referred to as intrahepatic; those occurring in the ducts outside the liver are extrahepatic, and tumors occurring at the site where the bile ducts exit the liver may be referred to as perihilar. A cholangiocarcinoma occurring at the junction where the left and right hepatic ducts meet to form the common bile duct may be referred to eponymously as a Klatskin tumor.

The cell of origin of cholangiocarcinoma is unknown, although recent evidence has suggested that it may arise from a pluripotent hepatic stem cell. Cholangiocarcinoma is thought to develop through a series of stages — from early hyperplasia and metaplasia, through dysplasia, to the development of frank carcinoma — in a process similar to that seen in the development of colon cancer. Chronic inflammation and obstruction of the bile ducts, and the resulting impaired bile flow, are thought to play a role in this progression.

Histologically, cholangiocarcinomas may vary from undifferentiated to well-differentiated. They are often surrounded by a brisk fibrotic or desmoplastic tissue response; in the presence of extensive fibrosis, it can be difficult to distinguish well-differentiated cholangiocarcinoma from normal reactive epithelium. There is no entirely specific immunohistochemical stain that can distinguish malignant from benign biliary ductal tissue, although staining for cytokeratins, carcinoembryonic antigen, and mucins may aid in diagnosis. Most tumors (>90%) are adenocarcinomas.[38]
Diagnosis
Cholangiocarcinoma is definitively diagnosed from tissue, i.e. it is proven by biopsy or examination of the tissue excised at surgery. It may be suspected in a patient with obstructive jaundice. Considering it as the working-diagnosis may be challenging in patients with primary sclerosing cholangitis (PSC); such patients are at high risk of developing cholangiocarcinoma, but the symptoms may be difficult to distinguish from those of PSC. Furthermore, in patients with PSC, such diagnostic clues as a visible mass on imaging or biliary ductal dilatation may not be evident.

Blood tests
There are no specific blood tests that can diagnose cholangiocarcinoma by themselves. Serum levels of carcinoembryonic antigen (CEA) and CA19-9 are often elevated, but are not sensitive or specific enough to be used as a general screening tool. However, they may be useful in conjunction with imaging methods in supporting a suspected diagnosis of cholangiocarcinoma.
 Abdominal imaging





CT scan showing cholangiocarcinoma

Ultrasound of the liver and biliary tree is often used as the initial imaging modality in patients with suspected obstructive jaundice. Ultrasound can identify obstruction and ductal dilatation and, in some cases, may be sufficient to diagnose cholangiocarcinoma. Computed tomography (CT) scanning may also play an important role in the diagnosis of cholangiocarcinoma.

Imaging of the biliary tree





ERCP image of cholangiocarcinoma, showing common bile duct stricture and dilation of the proximal common bile duct

While abdominal imaging can be useful in the diagnosis of cholangiocarcinoma, direct imaging of the bile ducts is often necessary. Endoscopic retrograde cholangiopancreatography (ERCP), an endoscopic procedure performed by a gastroenterologist or specially trained surgeon, has been widely used for this purpose. Although ERCP is an invasive procedure with attendant risks, its advantages include the ability to obtain biopsies and to place stents or perform other interventions to relieve biliary obstruction. Endoscopic ultrasound can also be performed at the time of ERCP and may increase the accuracy of the biopsy and yield information on lymph node invasion and operability. As an alternative to ERCP, percutaneous transhepatic cholangiography (PTC) may be utilized. Magnetic resonance cholangiopancreatography (MRCP) is a non-invasive alternative to ERCP. Some authors have suggested that MRCP should supplant ERCP in the diagnosis of biliary cancers, as it may more accurately define the tumor and avoids the risks of ERCP.

Surgery
Surgical exploration may be necessary to obtain a suitable biopsy and to accurately stage a patient with cholangiocarcinoma. Laparoscopy can be used for staging purposes and may avoid the need for a more invasive surgical procedure, such as laparotomy, in some patients.Surgery is also the only curative option for cholangiocarcinoma, although it is limited to patients with early-stage disease (see below).

Pathology
Histologically, cholangiocarcinomas are classically well to moderately differentiated. Immunohistochemistry is useful in the diagnosis and can be used to differentiate a cholangiocarcinoma primary tumour from metastasis of most other gastrointestinal tumours. Cytological scrappings are often non-diagnostic.

Staging
Although there are at least 3 staging systems for cholangiocarcinoma (e.g. Bismuth, Blumgart, American Joint Committee on Cancer) none have been shown to be useful in predicting survival.The most important staging issue is whether the tumor can be surgically removed, or whether it is too advanced or invasive for surgical treatment. Often, this determination can only be made at the time of surgery.

General guidelines for operability include:

· Absence of lymph node or liver metastases 

· Absence of involvement of the portal vein 

· Absence of direct invasion of adjacent organs 

· Absence of widespread metastatic disease 

Prognosis
Surgical resection offers the only potential chance of cure in cholangiocarcinoma. The odds of cure vary depending on the tumor location and whether the tumor can be completely, or only partially, removed.

Distal cholangiocarcinomas (those arising from the common bile duct) are generally treated with a Whipple procedure; long-term survival rates range from 15%–25%, although one series reported a five year survival of 54% for patients with no involvement of the lymph nodes. Intrahepatic cholangiocarcinomas (those arising from the bile ducts within the liver) are usually treated with partial hepatectomy. Various series have reported survival estimates after surgery ranging from 22%–66%; the outcome may depend on involvement of lymph nodes and completeness of the surgery. Perihilar cholangiocarcinomas (those occurring near where the bile ducts exit the liver) are least likely to be operable. When surgery is possible, they are generally treated with an aggressive approach often including removal of the gallbladder and potentially part of the liver. In patients with operable perihilar tumors, reported 5-year survival rates range from 20%–50%.

The prognosis may be worse for patients with primary sclerosing cholangitis who develop cholangiocarcinoma, likely because the cancer is not detected until it is advanced. Some evidence suggests that outcomes may be improving with more aggressive surgical approaches and adjuvant therapy.

Treatment
Cholangiocarcinoma is considered curable only by surgical removal. Without surgery, it is a rapidly fatal disease with 5-year survival rates of less than 5%. Often, the operability of the tumor can only be assessed at the time of surgery; therefore, most patients undergo exploratory surgery unless there is a clear-cut indication that the tumor is inoperable.

Adjuvant therapy followed by liver transplantation may have a role in treatment of certain unresectable cases.

Adjuvant chemotherapy and radiation therapy
If the tumor can be removed surgically, patients may receive adjuvant chemotherapy or radiation therapy after the operation to improve the chances of cure. If the tissue margins are negative (i.e. the tumor has been totally excised), adjuvant therapy is of uncertain benefit. Both positive and negative results have been reported with adjuvant radiation therapy in this setting, and no prospective randomized controlled trials have been conducted as of March 2007. Adjuvant chemotherapy appears to be ineffective in patients with completely resected tumors. The role of combined chemoradiotherapy in this setting is unclear. However, if the tumor tissue margins are positive, indicating that the tumor was not completely removed via surgery, then adjuvant therapy with radiation and possibly chemotherapy is generally recommended based on the available data.

Treatment of advanced disease
The majority of cases of cholangiocarcinoma present as unresectable disease. If the tumor cannot be surgically removed, patients are often treated with palliative chemotherapy with or without radiotherapy. Chemotherapy has been shown in a randomized controlled trial to improve quality of life and extend survival in patients with inoperable cholangiocarcinoma. There is no single chemotherapy regimen which is universally used, and enrollment in clinical trials is often recommended when possible. Chemotherapy agents used to treat cholangiocarcinoma include 5-fluorouracil with leucovorin, gemcitabine as a single agent, or gemcitabine plus cisplatin, irinotecan, or capecitabine. A small pilot study suggested possible benefit from the tyrosine kinase inhibitor erlotinib in patients with advanced cholangiocarcinoma.

Photodynamic therapy, an experimental approach in which patients are injected with a light-sensitizing agent and light is then applied endoscopically directly to the tumor, has shown promising results compared to supportive care in two small randomized controlled trials. However, its ultimate role in the management of cholangiocarcinoma is unclear at present.
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                     Hepatoblastoma

Hepatoblastoma is an uncommon malignant liver neoplasm occurring in infants and children and composed of tissue resembling fetal or mature liver cells or bile ducts. They are usually present with an abdominal mass. Alpha-fetoprotein (AFP) commonly is elevated, but when AFP is not elevated at diagnosis the prognosis is poor.[1]
Treatment
Surgical resection, adjuvant chemotherapy prior to resection, and liver transplantation have been used to treat these neoplasms.
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                          Adenoma

An adenoma is a collection of growths (-oma) of glandular origin. Adenomas can grow from many organs including the colon, adrenal, pituitary, thyroid, etc. These growths are benign, although over time they may progress to become malignant, at which point they are called adenocarcinomas. Though adenomas are benign, they have the potential to cause serious health complications by compressing other structures (mass effect) and by producing large amounts of hormones in an unregulated, nonfeedback-dependent manner (paraneoplastic syndrome).

Liver
Hepatocellular adenoma, Hepatic adenomas are a rare benign tumour of the liver, which may present with hepatomegaly or other symptoms.






Life cycle of Clonorchis sinensis, a liver fluke associated with cholangiocarcinoma

