Written Assignment
Introduction
Mr Jonathan Stone is a 63 year old male who is presenting with symptoms that indicate that his heath is deteriorating and that he is suffering from a severe disease. From information collected, it is evident that Mr Stone is suffering from one of a number of conditions including cystic fibrosis, alcoholic hepatitis, alcoholic cirrhosis or hepatocellular carcinoma (liver cell cancer). From the symptoms, laboratory results, risk factors and lifestyle habits provided, this essay will present a differential diagnosis, comparing symptom of the conditions mentioned above. It will then explore the pathophysiology, future diagnostic and laboratory investigations and medical interventions needed to identify and overcome alcoholic cirrhosis, which is discussed as the confirmed diagnosis.  
Differential Diagnosis 
(See Appendix 1)

Diabetes, obesity and excessive alcohol intake are all risk factors of alcoholic hepatitis, alcoholic cirrhosis and hepatocellular carcinoma. Despite a protuberant abdomen being detected in the case study, which is commonly observed in Cystic Fibrosis, it is possible to rule out Cystic Fibrosis as a possible diagnosis because it is usually diagnosed within the first year of life as it is a genetic rather than congenital disorder (Huether and McCance). While all the other conditions discussed in this paper can be due to hereditary conditions, they are generally congenital and usually occur due to lifetime habits, in particularly long-term consumption of alcohol (alcoholism). Alcoholic hepatitis, alcoholic cirrhosis and hepatocellular carcinoma are also related to other diseases that affect the liver such as diabetes and obesity. These are not considered risk factors in Cystic Fibrosis (Brown and Edwards 2005).
Gender and age are also risk factors in a number of these conditions. Alcoholic hepatitis and alcoholic cirrhosis occur in all age groups but incidents peak in the 40-60 age group. Askey (2006) explains that alcoholic cirrhosis is more common in males, occurring in 70 per 100 000 males and only 50 per 100 000 females. Hepatocellular carcinoma also appears more often in men than women, usually occurring in the 50 and 60 year old group. Huether and McCane (2000) explain that ‘the incidence of alcoholic cirrhosis is greatest in middle-aged men’ despite high alcohol consumption in women leading to earlier and more severe symptoms.  
Coagulation problems (i.e. bruising easily and anaemia) are common in all four conditions while fatigue, weight loss, cachexia and most complications of portal hypertension (i.e. ascites, splenomegaly, esophageal varices and pedal edema) are only associated with alcoholic cirrhosis and hepatocellular carcinoma. Esophageal varices, which may occur with haematemesis, are present in both cirrhosis and hepatocellular cancer. 
Gynecomastia is observed in alcoholic hepatitis and alcoholic cirrhosis because of altered testosterone and oestrogen metabolism while jaundice, seen in the sclera (white part of the eye), is also present in all liver conditions. Jaundice is present in all phases of hepatitis especially during the onset of alcoholic hepatitis, deepens in hepatocellular carcinoma and is also present during alcoholic cirrhosis at the onset of advanced fatty filtration (Heuther and McCance 2000). 
Despite ‘findings of elevated levels of serum aminotransferase’ (Brown 2005) normally leading to the diagnosis of alcoholic hepatitis, and many other signs and symptoms being present that can lead to a diagnosis of alcoholic hepatitis or hepatocellular cancer (i.e. a cachetic appearance, jaundice, splenomegaly, fever and elevated levels of ATP), the presence of spider angiomas and a shrunken heterogenous liver are the defining features of this case study. The liver is usually enlarged in both hepatocellular carcinoma and alcoholic hepatitis but shrinks and changes its shape during cirrhosis. This occurs as necrosis of liver cells and alterations in the regeneration process of the liver, cause fibrotic scar tissue to replace normal tissue. Spider angiomas also occur principally during cirrhosis.

Following a process of elimination in regards to risk factors and clinical manifestations of a number of conditions, it is possible to diagnose Mr Stone with alcoholic cirrhosis, a progressive condition that occurs in the late stages of liver disease. Alcoholic cirrhosis is the 10th leading cause of mortality in developed countries (Potter and Perry 2001). 
Pathophysiology
Cirrhosis is characterised by irreversible fibrosis and structural changes in the architecture of the liver. Fibrosis (scar tissue) results from proliferation connective tissue due to chronic inflammation, necrosis and destruction of liver cells, distortion in the regeneration process of the liver and a changing relationship between blood vessels and the bile duct. This causes progressive loss of liver function and impedes the flow of blood through the liver (Brown and Edwards (2005).

There are three stages in the development of alcoholic cirrhosis: (1) Fatty Liver (Steatosis) (2) Alcoholic Hepatitis (Steatohepatitis) and (3) Alcoholic Cirrhosis. If alcoholic cirrhosis is not treated and lifestyle habits aren’t altered, patient’s may develop the final stage of liver disease hepatocellular carcinoma, which may eventually lead to death. 
The development of alcoholic cirrhosis begins with continuous alcohol intake. The metabolism of alcohol leads to a chemical attack on certain membranes, becoming toxic to the liver and causing destruction of liver cells. This occurs when alcohol transforms into acetaldehyde. This impairs mitochondrial function responsible for oxidative metabolism as well as the generation of ATP, which decreases the oxidation of fatty acid. This also impairs the detoxification of free radicals, synthesis of proteins and leads to the creation of fibrosis (Boon et al, 2006). 

Fatty liver (Steatosis) is the first stage in the development of cirrhosis and may occur in 20% of cases (Carguilo 2007). Following ceaseless alcohol intake, fatty liver advances the accumulation of fats in hepatocytes, making the liver yellow and leads to its enlargement. Fat is transferred from other parts of the body or an increase of fat is extracted from the tissues to the liver. Due to poor metabolism, triglyceride fatty acids accumulate in the liver cells and lead to the distortion of the oxidation of fats in the mitochondria. This is the mildest form of alcoholic liver disease and is often caused by relatively small amounts of alcohol consumption. It is usually asymptomatic and is reversible with cessation of drinking (Heuther and McCance 2004). 
Alcoholic Hepatitis is the intermediate stage of alcoholic cirrhosis and is often a precursor of alcoholic cirrhosis (Heuther and McCance (2004). Alcoholic hepatitis is characterised by inflammation and necrosis of liver cells. This causes a large amount of symptoms to develop including pain, anorexia, nausea, fever, jaundice, ascites and liver failure. While some patient’s may be asymptomatic, blood flow to the liver is usually impaired, often leading to low blood pressure as experienced by Mr Stone. In this case Mr Stone presented with a low blood pressure reading of 108/60mmHg (Boon et al. 2006).    
A shrunken necrotic liver, usually causes a patient to become cachetic. This leads to increased weight loss due to insufficient ATP production and utilisation of muscle proteins as a fuel for energy production. Cachetic individuals generally lapse into a state of general ill health characterised by malnutrition, weakness and emaciation, which usually indicates that there is a chronic disease lingering. Cachetic patients generally respond poorly to treatment, weaken to a state of physical immobility and often experience full-body wasting and muscle atrophy (Crisp and Taylor 2001). 
When fibrotic tissue replacement progresses in the liver, the disease is termed end-staged cirrhosis. This causes a number of symptoms to rise with the effects of liver cirrhosis evolving from two factors: (1) the loss of liver function and (2) interference of the blood flow through the liver (i.e. portal hypertension).
1. Loss of Liver Functions
The liver is the largest and most resilient organ in the body. It is the only organ that can regenerate its own cells and has numerous functions that are essential for the proper functioning of the body. The liver can continue to function efficiently until it has less than 10% of its functional ability remaining (Askey 2006) but when chronic liver disease eventuates (i.e. in cirrhosis), hard fibrous scar tissue forms.   Appearing as nodules, the normal architecture of the liver is distorted and there is an impairment of its functions. This leads to excessive amounts proteins and enzymes in the body, a reduction in the number and size of red blood cells, hormones become out of balance, it takes longer for blood to clot and the blood is usually depleted due to a lack of nutrition. This section will evaluate laboratory tests and explore the clinical manifestations that relate to liver dysfunctions.
The liver produces a number of essential proteins and enzymes. The performance of these enzymes are measured in a number of tests including Alanine Aminotransferase (ALT), Alkaline Phosphatase (ALP) and Aspartate Aminotransferase (AST). These are all elevated in this case, which suggests that enzymes have leaked into the blood stream at higher than normal levels because of injured liver cells (Fleming 2006). 
The production of proteins in the liver is measured by the production of transferrin, proteins needed for blood clotting and the level of the protein bilirubin absorbed in the circulation. Transferrin binds to iron molecules and carries them in the blood stream. When there are large numbers of transferrin in the bloodstream, it means that too much iron is being recycled and not enough is being lost through urine, sweat, bile and epithelial cells. The liver also regulates blood clotting. If it is unable to function properly, it slows or stops the production of proteins needed for the blood to clot normally. This means that the body bruises or bleeds easily and is measured, as in this patient, when prothrombin time (the amount of the time taken for blood to clot) is prolonged. Evident as icteric sclerae in this case (a yellowish pigmentation in the white parts of the eye), jaundice occurs when the liver is unable to absorb bilirubin into the bloodstream. This leads to increased concentration of bilirubin in the body and later to excessive hemolysis of red blood cells and disorders of the bile ducts or liver cells (Heuther and McCance 2005). Jaundice is usually a symptom or complication of complex liver conditions rather than a disease state (Potter 2001).
In a healthy liver, many hormones are metabolised and activated by the liver to maintain hormone balances. When the liver malfunctions (i.e. in cirrhosis), metabolic dysfunctions disrupt the maintenance of normal hormone levels in the liver. This often leads to increased androgen and oestrogen production. When there is an oestrogen imbalance, Gynecomastia often develops. Occurring in 66% of patients with cirrhosis (Potter and Perry 2001), gynecomastia results when hypertrophy of breast tissue, adipose tissue and skin causes enlargements of the breasts with milk secretions occurring in some patients. Pedal oedema, present in Mr Stone’s condition, is caused by an increase in aldosterone levels. This increases the elimination of potassium by the kidneys with retention of sodium and water causing peripheral edema and eventually pedal oedema. Pitting Oedema is diagnosed when a temporary depression remains on the skin after a finger is pressed over an accumulation of fluid (Harris, Nagi and Vardaxis 2006). Spider Angiomas occurs in 33% of cirrhosis sufferers due to an increase in circulating oestrogen or when the liver is unable to metabolise steroid hormones. Spider Angiomas present as benign tumours that develop on the skin. A central artery forms a red centre with spider like branches surrounding it (Brown and Edwards 2005).

The final function that deteriorates when there is a loss of liver function is the alteration in the number and size of red blood cells in the conversion of nutrients of food into essential blood components. Poor nutrition (i.e. due to this patient’s alcohol abuse) is the likely cause of low blood cell and hematocrit (Hct) counts discovered in the laboratory results. This indicates that the number and size of red blood cells are deficient due to inadequate red blood cell production and survival. A reduction of red blood cells in the circulation is known as anaemia and is likely to be caused by poor absorption of folic acid, bleeding from varices and hypersplenism. Hypersplenism occurs due to an overactive, enlarged spleen (splenomegaly), which removes blood vessels from the circulation to compensate for an increased amount of blood in the spleen. Anaemia is likely to occur because blood is sent to the enlarged spleen with less being available for the rest of the circulation (Brown and Edwards 2005).
2. Portal Hypertension
When scar tissue replaces normal tissue in cirrhosis, there is an interference of blood flow in the liver. As the liver receives deoxygenated blood from the hepatic portal vein, blood flow is impeded in the liver as it is restricted by cirrhosis. This slows the flow of blood and increases the pressure within the veins. The liver then compensates for the blockage by sending blood back into the portal venous system causing backpressure and consequent straining on the blood vessels. This is known as portal hypertension and may lead to a number by of complications such as oesophageal varices, ascites, splenomegaly and encephalopathy (Bile 2007)

Ascites are an accumulation of fluid in the peritoneal cavity. They occur when blood flowing through the liver increases from backpressure caused by portal hypertension. This causes pressure on the blood vessels and forces fluid (exudates or transudate) out of the blood vessels and into other tissues where water and sodium are retained. Impaired excretion of sodium in the liver increases hydrostatic pressure and leads to a reduction of osmotic pressure. This increases hepatic lymph production and allows fluids to passively move out of the blood vessels and into the interstitial space. Increased aldosterone and antidiuretic hormones lead to increased water and sodium retention (Bile 2007). 
Cirrhosis is the main cause of ascites as ascites occur in 81% of cirrhosis cases. At first ascites are only visible on an ultrasound but as they progress, they are detectable by flank bulging and shifting dullness. The most serious ascites are directly visible and are confirmed by detection of a fluid wave. Confirmation of ascites in a fluid wave demonstrates the serious nature of this patient’s condition. A protuberant abdomen (an easily observable swelling of the abdomen) and increasing abdominal girth are evident in the physical examination as the abdomen increases in size when ascites develop. 

Oesophageal Varices are another common clinical manifestation of portal hypertension occurring in 25-45% of cirrhosis cases (Potter and Perry 2001). They are dilated veins in the lower oesophagus that manifest externally as flat neck veins. They are often weakened vessels that rupture and cause slow and chronic haemorrhage. When they rupture, varices cause further complications such as anaemia and hematemesis (vomiting of blood). While varices are normally painless, people die in 30-60% of cases (Huether 2005)

Splenomegaly (an enlargement of the spleen) is also likely to be caused by the backpressure of blood during portal hypertension. As blood moves upstream from the protal vein, it travels into the spleen where it increases venous pressure inside the spleen, expands its layers and increases its size.

Diagnosis Confirmation
(Additional Diagnostic and Laboratory Investigations)
Liver function tests (such as enzyme and protein tests) and clinical manifestations provide the majority of the information required to confirm a diagnosis of cirrhosis. A number of additional investigations however could be undertaken to identify the exact nature and depth of cirrhosis and increase the options of treatment.
A Liver Biopsy is the only measure that can assure a 100% correct diagnosis of cirrhosis. In taking a sample of the liver, a biopsy examines the sample under a microscope to identify liver cell changes and histological information (i.e. the presence and degree of inflammation and fibrosis). (Boon et al. 2006). Ultrasounds, CT scans and Radiosotope scans can identify the size, structure and composition of cirrhosis within or on the surface of the liver (e.g. a small, shrunken liver, an enlarged spleen or ascites). An ultrasound assesses the direction of blood flow and strength of blood vessels around the liver (particularly the portal vein) to reveal portal hypertension, while a Radioisotope scans the liver itself by highlighting it (Fleming 2006). 
Various cameras (i.e. a laproscope and endoscopy) can also be used to aid diagnosis. A Laparoscope may view the liver directly by inserted a camera through a small slit in the abdomen, while an endoscopy is used to examine the oesophagus, stomach and duodenum to screen for varices. Once varices are revealed, there are many measures used to prevent ruptures and haemorrhages and minimize the progression of varices. Further tests should be conducted (i.e. plasma urea, creatinine and electrolytes) to identify fluid imbalances present in patients with cirrhosis. 
Treatment and Medical Interventions
While there are no specific therapies for cirrhosis, as it is generally irreversible, treatments generally attempt to prevent the progression of disease and reduce complications. Treatments may aim towards preventing infections and providing sufficient carbohydrates and calories to prevent problems such as protein breakdown. Once the cause has been addressed, certain measures can be taken to promote liver cell generation.

A number of lifestyle alterations should be considered in the prevention of cirrhosis including abstinence from alcohol, rest and dietary considerations. Rest and nutritional therapy both reduce metabolic demands of the liver with rest allowing for the recover of liver cells. At times during the progress of cirrhosis, a patient may need to take complete bed rest. 
In a cirrhotic patient, a diet high in energy and carbohydrates is recommended to prevent further protein catabolism because the liver is not synthesising and storing glucose. As complications occur (e.g. portal hypertension), a low protein diet is recommended by eating foods such as meat, fish, poultry, eggs and dairy products. If a patient has ascites and oedema, sodium restriction is paramount and a low-sodium diet is necessary. It is also important to correct fluid and electrolyte imbalances as well as decreasing ammonia production in the gastrointestinal tract by limiting protein intake. 
While there is no specific pharmaceutical therapy for cirrhosis, a number of drugs are used to treat symptoms and complications of advanced liver disease. Beta Blockers are the preferred drug treatment because they prevent variceal bleeding by lowering the pressure of blood vessels in the portal system.  Antibiotics are prescribed for infections while laxatives decrease the risk of constipation and are common in the treatment of ascites. Aldosterone antagonists are also used to inhibit the action of aldosterone which increases as the diseased liver is unable to metabolise it (Brown and Edwards 2000).
Transjugular Intrahepatic Portosystemic Shunt (TIPS) and variceal banding are procedures that attempt to overcome ascites and manage variceal bleeding. In TIPS, a tract (shunt) is inserted between the systemic and portal venous system to redirect portal blood flow by moving blood away from the liver and carrying it directly into the vena cava. This reduces protal venous pressure, decompresses varices, controls bleeding and does not interfere with future liver transplantation (Brown and Edwards 2005). 
A Liver Transplant may be the only option for people with advanced stages of cirrhosis when all other intervention fails. People should be referred to a liver transplant if they have elevated bilirubin, prolonged clotting times, and an elevated creatinine level consistent with this patient. Modern End-Stage Liver Disease Score (MELD) is used to determine the urgency for transplantation. 
Conclusion
This assignment has come to the conclusion that Jonathan Stone is in the late stages of liver disease due to excessive alcohol consumption. By discussing the clinical manifestations and complications of alcoholic cirrhosis it is possible to conclude that liver functioning has become diminished and many complications have resulting from reduced blood flow flowing through the liver. The diagnosis was confirmed by previewing a number of conditions (i.e. Cystic Fibrosis, Chronic Hepatitis and Cirrhosis of the liver) as well as analysing various diagnostic tests and laboratory investigations. Pharmalogical, therapeutic and surgical medical interventions were discussed to suggest ways in which this patient can manage and improve the clinical manifestations and complications of cirrhosis presented in this case. Despite there being many methods to minimise the effects of cirrhosis, there is no cure for such a condition. Instead the patient must instigate many lifestyle changes to treat the cause of the condition (i.e. excessive alcohol intake) otherwise the prognosis for this patient will be poor.
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APPENDIX 1
	Sign and Symptoms
	CF
	AH
	AC
	HC

	Diabetes
	X
	√
	√
	√

	Obesity
	X
	√
	√
	√

	Excessive Alcohol Consumption
	X
	√
	√
	√

	Gender (male)
	X
	√
	√
	√

	Age
	XX
	√
	√
	X

	Increasing abdominal girth
	X
	X
	√
	√

	Coagulation Problems (Bruising an anaemia)
	√
	√
	√
	√

	Cachexia (weakness, weight loss)
	X
	√
	√
	√

	Portal Hypertension (Ascites, Splenomegaly, Varices, pedal oedema) 
	X
	X
	√
	√

	Haematemesis
	X
	X
	√
	√

	Gynecomastia
	X
	√
	√
	X

	Jaundice 
	X
	√
	F
	D

	Spider Angiomas
	X
	X
	√
	X

	Protuberant Abdomen
	√
	X
	√
	√

	Fever
	√
	√
	√
	X

	Low Blood Pressure
	X
	√
	√
	X

	Shrunken, Heterogenous Liver
	X
	X
	√
	X

	Anaemia (Low red blood cell count and hematocrit)
	X
	X
	√
	√

	Liver Enzymes (High AST, ALP and ALK)
	X
	√√
	√
	√

	Protein (High transferrin and delayed prothrombin time)
	X
	X
	√
	√

	High Bilirubin
	X
	√
	√
	√

	Detectible Fluid Wave and Shifting Dullness
	X
	√
	√
	√

	Liver Edge Difficult to detect
	X
	X
	√
	√


· CF = Cystic Fibrosis

· AH = Alcoholic Hepatitis

· AC = Alcoholic Cirrhosis

· HC = Hapatocellular Carcinoma 

· D = Deepens

· F = onset of advanced fatty filtration

3. Pressure on Liver





4. Portal Vein 


Alteration





1. Change in architecture





5. Complications





2. Blockage
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