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      FOREWORD


    


  




  

    First of all, I am honored to introduce this exciting book. Dr. Shimizu has been involved in hepatology for over 30 years and has studied hepatology in the United States twice. On the first occasion at the age of 30 years old, he joined the Pittsburgh Cancer Institute, where he undertook research for 2 years on tumor immunology in human liver tumors as part of the laboratory of Dr. Theresa L. Whiteside and published 6 papers with her. When he was 36 years old, he joined the Scripps Research Institute, and studied immunology of viral hepatitis under the guidance of Dr. Francis V. Chisari. Since returning to his home university (Toyama Medical and Pharmaceutical University), he has been engaged in clinical and basic research and presented many papers at domestic and international hepatology meetings, that have been published in international journals. Since I became involved in molecular analysis of hepatitis virus, I have had the opportunity to meet him several times at various meetings and discussions on hepatology research.




    In 2006, he left the Toyama Medical and Pharmaceutical University, and started a new career as a clinical specialist of hepatology. He is now the Director of Nanto Municipal Hospital at which several general physicians work alongside organ specialists. He believes the role of general physicians in liver disease will become more important as the proportion of elderly in the population increases. Many patients with liver injury will first see their general physician and the role of general physicians will increase in the management of patients with liver diseases. Although there are many books on hepatology most are aimed at hepatologists with few books on liver disease focusing on primary care management performed by general physicians. I believe that this e-Book will be a very helpful and practical guide for general physicians.


  




  




  




  

    

      PREFACE


    


  




  

    More than 500 million people are infected with hepatitis B or hepatitis C virus, and 500,000 patients with hepatocellular carcinoma die every year. Therefore, a provision for those patients is an urgent and important issue worldwide. Although promising therapies have been developed for hepatitis viral infection, management of liver cirrhosis, and hepatocellular carcinoma, many patients may not have received them if they were not examined by hepatologists. As many patients with liver function disorder first consult non-hepatologist clinicians or general physicians, enlightenment of primary care physicians concerning early management of liver disease is important for eradication of viral hepatitis infection and eventually hepatocellular carcinoma. In this eBook, I would like to provide a current standard guideline for primary care or early management of patients with liver function abnormalities, who are often seen in daily practice. This book provides practical advice on management of liver disease to non-hepatologists and general physicians for better treatment and prognosis of patients with liver diseases as achieved by hepatologists


  




  




  




  

    

      Symptoms and Signs Suggestive of Liver Disease


    


  




  

    

      Key Points





      

        	Asymptomatic patients with liver disease may be incidentally diagnosed with liver disease based on tests of liver enzymes and hepatitis viral markers during routine annual physical checkups or screening for employment or blood donation.




        	Most patients with slight or moderate liver dysfunction are asymptomatic, whereas patients with advanced liver diseases frequently have fatigue, pruritus, abdominal fullness, and/or muscle cramps.




        	Taking medical history is very important for the diagnosis of liver diseases; the history should include questions on alcohol consumption, medications, sexual activity, travel and blood transfusion. Taking family history is also useful for the diagnosis of hereditary liver disorders and hepatitis virus infections.




        	Physical examination may be useful in finding signs of liver disorders in asymptomatic patients.




        	Typical physical findings in advanced liver diseases are jaundice, ascites, hepatomegaly, splenomegaly, dilated abdominal wall veins, asterixis (encephalopathy), spider angiomata, and palmar erythema. Encephalopathy, ascites, dilated abdominal wall veins, and spider angiomata may suggest liver cirrhosis.




        	Although jaundice is thought to be a typical sign of hepatobiliary diseases, jaundice may also be caused by non-hepatic disorders such as hemolysis and congestive heart failure.


      


    




    

      INTRODUCTION




      Several blood tests are available to examine liver functions, allowing physicians to rapidly detect liver abnormalities prior to patients showing symptoms or signs such as jaundice and ascites. Therefore, some physicians may regard careful medical history taking and physical examination as less than important. This may lead to false diagnoses and excessive laboratory testing. This chapter describes common symptoms (Table 1) and signs (Table 2, Fig. 1) in patients with liver diseases. It also presents a diagnostic algorithm for patients suspected of liver diseases (Fig. 2).


    




    

      HISTORY TAKING




      Taking medical history is the first step in patients suspected of liver diseases. Medical history is important in determining liver disease and narrowing the differential diagnosis.





      

        	History of alcohol intake: Alcohol consumption greater than 33 to 45 g/day in men and greater than 22 to 30 g/day in women is associated with increased rates of alcoholic liver disease [1, 2].




        	Use of drugs: Both prescription medications and non-prescription drugs, including birth control pills, herbal compounds, and dietary supplements, may cause liver dysfunction [3].




        	Hepatitis risk factors: Sexual activity, sexually transmitted diseases (STDs), tattooing, body piercing, and use of injection drugs are risk factors for hepatitis B virus (HBV) and hepatitis C virus (HCV) infections [4, 5]. A family history of hepatitis, liver cirrhosis or liver cancer is also important, because maternal-infant transmission occurs with both HBV and HCV. Travel to an underdeveloped area of the world is a risk factor for hepatitis A and E infections [6, 7]. Eating raw shellfish, especially oysters, is a risk factor for hepatitis A. Eating raw meat from wild boars, pigs, and deer has also been associated with hepatitis E infection [8].




        	Blood transfusion and use of blood products: Blood transfusion before 1986 is a risk factor for HBV, because donors were not screened for antibody to HB core antigen (anti-HBc) before then. Transfusion before 1992 is also a risk factor for HCV, when sensitive enzyme immunoassays for antibody to HCV (anti-HCV) were introduced [9, 10].




        	Past history of liver diseases: Past history including jaundice and acute viral hepatitis is important, because persistent hepatitis C infection occurs in about 60% to 70% of patients with acute HCV infection and repeated exacerbations may be seen in patients with chronic HBV infection [4, 5].




        	History of gallstones in the gallbladder and/or the biliary tract: Gallstones may cause obstructive jaundice and abnormalities in liver biochemistry [11].




        	History of non-hepatic diseases: Non-hepatic diseases causing abnormalities in liver biochemistry include heart failure [12, 13], renal disease, nephrotic syndrome, diabetes, collagen diseases, thyroid disorders [14], hemolytic anemia, recent trauma, surgery, organ transplantation, sepsis [15], total parental nutrition (TPN) [16], and acquired immune deficiency syndrome.




        	Family history: Familial causes of liver disease include Wilson disease [17], hemochromatosis [18], α1-antitrypsin deficiency [19], and familial intrahepatic cholestasis [20].


      


    




    

      COMMON SYMPTOMS IN PATIENTS WITH LIVER DISEASES




      Liver diseases are accompanied by both constitutional and liver-specific symptoms. Constitutional symptoms include fatigue, weakness, poor appetite, and malaise, whereas liver-associated symptoms include jaundice, abdominal fullness, pruritus, and muscle cramps. Primary care physicians should know the common symptoms of liver diseases.





      

        	
Fatigue is a subjective sensation and a very common symptom of physical and psychological diseases [21]. Fatigue can be caused by psychogenic diseases (57 %, e.g. depression or anxiety) and organic diseases (37 %, e.g. infection, cardiovascular, or endocrine diseases). Despite its many causes and non-specificity, fatigue is the most frequent symptom in patients with advanced liver diseases [22]. A clinical history of hepatitis virus infection and/or alcohol abuse and signs of jaundice and/or ascites suggest liver diseases.




        	
Pruritus is an unpleasant cutaneous sensation, eliciting scratching behavior. It can be caused not only by skin disorders but also by other organic diseases, including liver diseases [23, 24]. Although chronic renal failure is a systemic disorder most commonly associated with secondary pruritus, patients with cholestasis due to drugs, obstructive jaundice, or cirrhosis frequently complain of itching.




        	
Abdominal fullness is a common symptom of both organic and functional disorders. Abdominal fullness with acute onset should be considered due to obstruction of the gastrointestinal tract. In contrast, abdominal fullness in a patient with liver disease should be considered due to an increasing volume of ascites [25]. Hepatomegaly and splenomegaly may also cause abdominal fullness. Hepatomegaly can occur in patients with acute hepatitis, alcoholic hepatitis and liver tumors (hepatocellular carcinoma and metastatic tumors).




        	
Abdominal pain is the most common complaint of outpatients, with rapid assessment required to determine whether the pain requires emergency treatment. Differential diagnosis should consider the quality and location of the pain. Epigastric pain may be due to peptic ulcer, pancreatitis, or aneurysm; right upper quadrant pain may be due to cholecystitis, gallstones, choledocholithasis, hepatitis, or liver abscess; and lower abdominal pain may be caused by appendicitis, diverticulitis, or intestinal ischemia. Since patients with chronic liver disease rarely experience severe abdominal pain, severe abdominal pain in these patients may indicate infection or obstruction of the biliary tract, spontaneous bacterial peritonitis (SBP) [26], or rupture of a hepatocellular carcinoma.




        	
Muscle cramps are painful contractions of skeletal muscles caused by several disorders including hypocalcemia and thyroid disease. Patients with cirrhosis may experience severe muscle cramps [27, 28]. Although the cause is unclear, these cramps may be caused by reductions in effective circulating plasma volume. Muscle cramps and pruritus are major complaints in patients with liver cirrhosis.


      




      

        Table 1 Common symptoms in patients with advanced liver diseases.




        

          

            

              	Symptoms



              	Diagnostic assessment



              	Possible liver disease

            


          



          

            

              	Fatigue



              	Fatigue is the most common symptom in patients with advanced liver diseases, although it is multicausal and nonspecific.


              A patient history of hepatitis virus infection or alcohol abuse and signs of jaundice or ascites suggest liver diseases.


              Psychogenic diseases and other organic diseases should be excluded.



              	Liver cirrhosis


              Acute hepatic failure


              Acute viral hepatitis

            




            

              	Pruritus



              	Pruritus can be caused not only by skin disorders but by systemic diseases, including liver and renal diseases.


              Patients with cholestasis caused by drugs, obstructive jaundice, or cirrhosis frequently complain of itching.


              Systemic disorders such as chronic renal failure frequently cause secondary pruritus.



              	Cholestasis


              Obstructive jaundice


              Liver cirrhosis


              Primary biliary cirrhosis (PBC) Primary sclerosing cholangitis (PSC)

            




            

              	Abdominal fullness



              	Abdominal fullness is a common symptom, caused by both organic and functional disorders.


              Patients with liver diseases having abdominal fullness may have increased volume of ascites.



              	<Ascites> liver cirrhosis


              <Hepatomegaly>


              Acute hepatitis, Alcoholic hepatitis, Liver tumors (hepatocellular carcinoma or metastatic tumor)


              <Splenomegaly>


              Liver cirrhosis, Idiopathic portal hypertension (IPH)

            




            

              	Abdominal pain



              	Abdominal pain is the most common complaint of outpatients. Patients with chronic liver disease rarely have severe abdominal pain. Patients with chronic liver diseases having severe abdominal pain should be suspected of having infection or obstruction of the biliary tract, spontaneous bacterial peritonitis (SBP), or rupture of hepatocellular carcinoma.



              	<Colicky pain or severe pain>


              Acute biliary tract obstruction by stones, Rupture of hepatocellular carcinoma


              <Dull pain>


              Acute viral hepatitis, Alcoholic hepatitis,


              Liver abscess,


              Spontaneous bacterial peritonitis (SBP)

            




            

              	Muscle cramps



              	Muscle cramps are painful contractions of skeletal muscles caused by several disorders such as hypocalcemia and thyroid disease.


              Patients with cirrhosis may often have severe muscle cramps.


              Hypocalcemia, hypomagnesemia, or thyroid diseases should be excluded in patients with advanced liver diseases having muscle cramps.



              	Liver cirrhosis

            


          

        




      


    




    

      PHYSICAL EXAMINATION AND COMMON CLINICAL SIGNS IN PATIENTS WITH LIVER DISEASES (Fig. 1, Table 2)




      

        Table 2 Common clinical signs in patients with liver diseases.




        

          

            

              	Signs



              	Diagnostic assessment



              	Possible liver disease

            


          



          

            

              	1) Jaundice



              	1) Jaundice can be detected when serum bilirubin is greater than 2.5 mg/dl (47 μmol/L).


              2) Jaundice can be caused not only by hepatobiliary disorders but by several non-hepatic systemic diseases.


              3) Hyperbilirubinemia may be predominantly conjugated or unconjugated.


              4) Hyperbilirubinemia may be accompanied by other abnormalities on biochemical liver tests.


              5) One of the differential diagnoses for yellowing of the skin is carotenoderma.


              6) Imaging studies such as US and CT are very useful in revealing biliary obstructions.



              	<Non-hepatic>


              Hemolysis, ineffective erythropoiesis


              <Hepatic>


              Unconjugated (Indirect): Inherited disorders (Gilbert’s synd., Crigler-Najjar synd)


              Conjugated (Direct):


              Inherited disorders (Dubin-Johnson synd., Rotor’s synd)


              Cholestasis due to drug injury, decompensated liver cirrhosis (including PBC/PSC), acute hepatitis, or obstructive jaundice.

            




            

              	2) Ascites



              	1) Does a patient with ascites have a generalized edema (anasarca)?


              2) Look for signs of chronic liver disease (jaundice, vascular spiders, palmar erythema, gynecomastia, or caput medusae) in the diagnosis of causes of ascites, because cirrhosis is the most common cause of ascites.


              3) A small volume of ascites cannot be detected by physical examination such as shifting dullness. In contrast, ultrasonography can detect as little as 100 ml of ascites.


              4) Diagnostic paracentesis should be performed to determine the nature of the ascites.


              5) Serum-to ascites albumin gradient (SAAG) is more useful than the concept of protein-based exudates/transudates. SAAG can be calculated by subtracting the albumin concentration in ascitic fluid from serum albumin concentration. An SAAG >1.1 g/dl is indicative of portal hypertension with 97% accuracy.



              	<Non-hepatic>


              Cardiac failure


              Nephritic syndrome


              Tuberculous peritonitis, Pancreatic ascites


              Peritoneal carcinomatosis


              <Hepatic>


              Liver cirrhosis


              IPH


              Budd-Chiari syndrome


              Acute liver failure


              <<SAAG>>


              >1.1g/dl →portal hypertension(+): Cirrhosis, Heart failure, Alcoholic hepatitis, Budd-Chiari syndrome


              <1.1g/dl →portal hypertension(-):Peritoneal carcinomatosis, Tuberculous


              peritonitis, Pancreatic ascites, Nephritic syndrome

            




            

              	3) Hepatomegaly



              	1) It is important to distinguish whether hepatomegaly results from hepatobiliary disease or a non-hepatic disease.


              2) Palpation of the liver 2cm below the costal margin correlates with hepatomegaly (with 50% accuracy).


              3) The shape of the liver (smooth or nodular surface) and the presence or absence of tenderness are useful for the differential



              	<Hepatic>


              Acute viral hepatitis, Alcoholic hepatitis, Fatty liver, PBC


              <Secondary>


              Congestive heart failure,


              Sarcoidosis,


              Amyloidosis,


              Infiltration of lymphoma,

            




            

              	



              	diagnosis of hepatomegaly.



              	Liver tumors (HCC or metastatic tumors)

            




            

              	4) Splenomegaly



              	1) A palpable spleen on physical examination is thought to be abnormal.


              2) Ultrasonography is useful to confirm splenomegaly and evaluate liver size.


              3) It is important to find signs of liver cirrhosis such as vascular spider in patients with splenomegaly, because the most frequent cause of splenomegaly is liver cirrhosis.


              4) Cytopenia often results from hypersplenism.



              	<Hepatic>


              Liver cirrhosis


              Hepatic or portal vein obstruction,


              Hepatic schistosomiasis


              <Non-hepatic>


              Infection


              Congestive heart failure,


              Sarcoidosis,


              Amyloidosis,


              Hematologic malignancy (e.g. Infiltration of lymphoma)


              Myeloproliferative disorders

            




            

              	5) Skin lesions in liver diseases



              	1) Spider angiomata is most frequently associated with cirrhosis, but may also occur during pregnancy. Spider angiomata disappears when the central prominence is pressed with a pinhead.


              2) Palmar erythema is a bright red color change in the palms, not as in patients with cirrhosis as spider angiomata.


              3) White nails are observed in 82% of patients with cirrhosis.



              	< Vascular spiders, palmar erythema, and white nail >


              Liver cirrhosis


              <Palpable purpura, lichen planus>


              Chronic HCV infection


              <Gianotti-Crosti syndrome>


              Acute HBV infection

            




            

              	6) Gynecomastia



              	1) Feminization is more frequent in alcoholic than in other types of cirrhosis.


              2) Spironolactone therapy may be related to gynecomastia in cirrhotic patients.



              	Liver cirrhosis, especially alcoholic cirrhosis

            




            

              	7) Dilated abdominal wall veins (e.g. caput Medusae)



              	1) To distinguish vena caval obstruction from portal hypertension, it may be useful to pass the finger along dilated veins located below the umbilicus to strip them of blood and determine the direction of blood flow during refilling.



              	<caput Medusae >


              Portal hypertension, Liver cirrhosis


              < Dilated abdominal wall veins>


              Inferior vena cava syndrome

            




            

              	8) Asterixis (Flapping tremor)



              	1) Blood ammonia concentrations are usually increased in patients with asterixis.


              2) The administration of sedatives, hypokalemia, and hyponatremia may also be associated with asterixis in patients with cirrhosis.



              	Decompensated liver cirrhosis


              Portosystemic shunt


              <Differential diagnosis>


              Uremia

            


          

        




      




      Typical physical findings in patients with liver diseases include jaundice, ascites, hepatomegaly, splenomegaly, dilated abdominal wall veins, asterixis (encephalopathy), spider angiomata, and palmar erythema; however, most patients with slight or moderate liver dysfunction have no symptoms or signs. Although physical examination rarely detects evidence of liver diseases in asymptomatic patients, it can disclose signs indicative of liver disease. Physical examination is therefore important, especially in patients with portal hypertension or hepatic failure.
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        Figure 1)




        Physical signs in liver diseases.


      




      PBC; primary biliary cirrhosis, HT; hypertension, LC; liver cirrhosis, CH; chronic hepatitis, HCV; hepatitis C virus.




      

        Jaundice




        Jaundice is a yellowing of the skin and sclera resulting from the deposition of bilirubin, a byproduct of hemoglobin metabolism that is removed from the bloodstream by the hepatobiliary system [29, 30]. The normal serum bilirubin concentration in children and adults is less than 1 mg/dl (17 μmol/L). Jaundice occurs together with serum hyperbilirubinemia when the hepatobiliary system does not work properly or hemolytic disorder causes bilirubin overproduction.




        A careful clinical examination can generally detect jaundice in patients with serum bilirubin >2.5 mg/dl [31]. The yellow discoloration is best detected in the sclerae, which have a particular affinity for bilirubin due to their high elastin contents. Patients usually notice darkening of the urine before sclera icterus is observed. Jaundice without dark urine indicates unconjugated hyperbilirubinemia, which is due to hemolysis or inherited disorders of bilirubin metabolism such as Gilbert’s syndrome [32 - 34].




        One of the differential diagnoses for yellowing of the skin is carotenoderma [35], due to the presence of carotene after ingesting excessive amounts of fruits and vegetables. The yellowish discoloration can be seen in the skin, especially the palms, soles, and nasolabial fold, but the conjunctiva are spared, in contrast to jaundice.




        
[image: ]





        

          Figure 2)




          Diagnostic approach to patients with liver disease.


        




        

          Diagnostic Points





          

            	Jaundice can be caused not only by hepatobiliary disorders [36] but also by several non-hepatic systemic diseases including hemolysis [37], congestive heart failure [38], and sepsis [39].




            	In evaluating jaundice, the following are important; 



              

                	Whether hyperbilirubinemia is predominantly conjugated or unconjugated




                	Whether other biochemical liver tests are normal or not




                	The importance of distinguishing hepatocellular jaundice from obstructive jaundice.


              


            




            	Imaging modalities such as ultrasonography (US) and computed tomography (CT) scan are very useful in detecting biliary obstructions [40, 41].


          


        




        

          Physical Examinations





          

            	Detection of jaundice: Clinical studies reveal that 70% to 80% of observers detect jaundice when serum bilirubin concentration is greater than 2.5 to 3 mg/dL [31].




            	In patients with jaundice, findings of dilated abdominal veins (likelihood ratio [LR] 17.5), palmar erythema (LR 9.8), spider angiomata (LR 4.7), ascites (LR 4.4), and palpable spleen (LR 2.9) suggest hepatocellular jaundice [42].




            	A nontender, distended palpable gallbladder (Courvoisier’s sign) in a patient with jaundice suggests extrahepatic obstruction [43].




            	Disturbed consciousness with asterixis (flapping tremor) in patients with jaundice suggests either acute hepatic failure or decompensated liver cirrhosis [44].




            	Findings of hepatic encephalopathy (LR 8.8), ascites (LR 6.6), dilated abdominal veins (LR 5.4), spider angiomata (LR 3.7), and peripheral edema (LR 3.0) suggest liver cirrhosis [45].




            	Xanthoma suggests hyperlipidemia, a frequent finding in patients with primary biliary cirrhosis (PBC) [46].




            	Kayser-Fleischer rings (copper-colored rings) in the eyes suggest Wilson’s disease [47].


          


        




        

          Laboratory Tests




          Initial laboratory tests include measurements of serum bilirubin (total, conjugated, and unconjugated), aminotransferases (aspartate aminotransferase (AST) and alanine aminotransferase (ALT)), alkaline phosphatase (ALP), gamma-glutamyl transpeptidase (γ-GTP), albumin, and prothrombin time [48]. Plasma elevation of predominantly unconjugated bilirubin is due to the overproduction of bilirubin and may be caused by hemolysis [37], ineffective erythropoiesis [49], reabsorption of hematoma, and transfusion [50], and a reduced ability to conjugate bilirubin. In contrast, elevation of both unconjugated and conjugated bilirubin may result from hepatocellular disease, impaired canalicular excretion, or biliary obstruction [36].




          Normal liver enzymes, together with hyperbilirubinemia, suggest that the jaundice was not caused by hepatic injury or biliary tract disorders. Hemolysis or inherited disorders of bilirubin metabolism may be responsible for the hyperbilirubinemia. Serum bilirubin concentration rarely exceeds 5 mg/dl in patients with inherited [51] and acquired [52] hemolysis. In the absence of hemolysis, impaired bilirubin conjugation should be considered due to Crigler-Najjar syndrome type I or II or Gilbert’s syndrome [34]. Gilbert’s syndrome is common, affecting 3% to 7% of the population with male predominance (2-7:1). Isolated conjugated hyperbilirubinemia may be due to Dubin-Johnson [53] or Roter [54] syndrome, but these syndromes are rare.




          Markedly elevated serum aminotransferases suggest that jaundice is caused by a hepatocellular disease, such as alcoholic or acute viral hepatitis. When serum ALP is more elevated than aminotransferases, biliary obstruction or intrahepatic cholestasis should be considered.


        




        

          Diagnostic Imaging




          When initial laboratory studies suggest cholestasis in a patient with jaundice, diagnostic imaging is required to distinguish between biliary obstruction and intrahepatic cholestasis. The sensitivity of abdominal US for the detection of dilated bile ducts and biliary tract obstruction ranges from 55% to 91% [55]. If US cannot identify the suspected biliary tract obstruction, CT scans and magnetic resonance imaging (MRI) are used to examine the liver, pancreas, and bile duct.


        


      




      

        Ascites




        Ascites is the accumulation of free fluid within the abdominal cavity. The most frequent cause of ascites in the United States is liver cirrhosis, observed in about 80% of patients [56]. Hypoalbuminemia and portal hypertension are important factors for ascites formation in patients with cirrhosis. Ascites with malignancy (peritonitis carcinomatosa) should be considered in patients without cirrhosis. Cardiac failure, constrictive pericarditis, and peritoneal infection (tuberculosis, chlamydia) lead to ascites in some patients. An obese abdomen with abdominal wall thickening and subcutaneous fat can masquerade as ascites. A description of the onset of symptoms is useful to distinguish obese abdomen from ascites, because ascites usually develops within a few weeks. Patients with ascites and extremely distended abdomen or respiratory compromise require urgent diagnosis.




        

          Points for Diagnosis





          

            	Does a patient with ascites have generalized edema (anasarca)? Ascites may occur as part of anasarca, which may be very useful in determining the cause of ascites.




            	Because cirrhosis is the most frequent cause of ascites, physicians should look for signs of chronic liver disease (jaundice, spider angiomata, palmar erythema, gynecomastia, and dilated abdominal wall veins) in diagnosing causes of ascites.




            	A small volume of ascites cannot be detected by physical examination such as shifting dullness. In contrast, ultrasonography can detect as little as 100 ml of fluid in the abdomen.




            	Should peritonitis be suspected in a patient with ascites? Ten to 27% of patients admitted with ascites have spontaneous bacterial peritonitis (SBP) [57].




            	Diagnostic paracentesis should be performed to determine the nature of the ascites and the presence of peritonitis, especially in patients with SBP or malignancy [58].


          


        




        

          Physical Examination





          

            	Skin lesions, such as palmar erythema, spider angiomata, and abdominal wall collaterals, can increase the likelihood of cirrhosis. Patients with more advanced liver disease also have jaundice.




            	Generalized edema (anasarca) may indicate hypoalbuminemia or heart failure. Hypoalbuminemia, which decreases oncotic pressure, results from decreased intake (starvation), decreased albumin production (severe liver disease), or increased loss of albumin (nephrotic syndrome, protein-losing enteropathy).




            	Jugular venous distension, a third heart sound, pulmonary crackles, and peripheral edema suggest that heart failure may be associated with the formation of ascites.




            	Abdominal tenderness can reflect pancreatitis or peritonitis (including SBP).




            	Physical findings, such as shifting dullness, bulging flanks, flank dullness, and fluid wave, are helpful in confirming the presence of ascites. These tests, however, may not be worthwhile in patients with a small volume (<1,000 ml) of ascites. Physical examinations have shown a sensitivity of 50% to 94% and a specificity of 29% to 82% [59].


          


        




        

          Laboratory Tests




          Abdominal paracentesis with analysis of ascites is the most efficient method of diagnosing the cause of ascites and of evaluating whether ascitic fluid is infected.




          Cell count can be used to evaluate the possibility of SBP, tuberculosis, or malignancy. A polymorphonuclear leukocyte count >250 cells/mm3 in ascitic fluid indicates infection (SBP). In contrast, mononuclear cells are usually predominant in the ascitic fluid of patients with tuberculous peritonitis. Bacterial cultures of ascitic fluid should be performed if a patient has fever, abdominal pain, azotemia, acidosis, or confusion, because Gram staining of a smear of ascitic fluid stain has low yields.




          About two-thirds of patients with malignancy-related ascites have peritoneal carcinomatosis, and viable malignant cells can be seen in most of those patients. The overall sensitivity of cytology for detection of malignant cells has been reported to range from 58% to 75%.


        




        

          Serum-to Ascites Albumin Gradient




          The serum-to ascites albumin gradient (SAAG) is more useful than the protein-based exudates/transudate concept [60]. The SAAG is calculated by subtracting the concentration of albumin in ascitic fluid from its concentration in serum. An SAAG >1.1 g/dl is indicative of portal hypertension with 97% accuracy, whereas an SAAG <1.1 g/dl indicates an absence of portal hypertension, suggesting other causes such as peritoneal carcinomatosis, tuberculous peritonitis, pancreas ascites, and nephritic syndrome.




          Other tests, including those for amylase, triglycerides, lactate dehydrogenase, and glucose, should be ordered when there is suspicion of something other than simple cirrhotic ascites. The amylase concentration in ascitic fluid of patients with pancreatic ascites is approximately 2,000 IU/L, 6-fold higher than in serum. Milky fluid (chylous ascites) usually has triglyceride concentrations >200mg/dL (often >1,000mg/dL), which may result from lymphatic obstruction. An elevated LDH or low glucose level may indicate tuberculosis or malignancy.


        




        

          Diagnostic Imaging




          To confirm or refute the presence of ascites, cirrhosis, pancreatitis, or malignancy, these patients should be evaluated by imaging modalities such as ultrasonography [61, 62]. Ultrasonography is safe and cost-effective and useful in guiding diagnostic paracentesis. Splenomegaly or recanalization of the umbilical vein can be detected by ultrasonography, providing indirect evidence of portal hypertension.


        


      




      

        Hepatomegaly




        Hepatomegaly is a physical sign on abdominal examination in patients with both hepatobiliary diseases and non-hepatic diseases such as heart failure [63], amyloidosis [64], and lymphoma [65]. Although the size of normal adult liver size has been estimated at 8 to 12 cm in men and 6 to 10 cm in women, relative to the midclavicular line, accurate determination of liver size diagnostic for hepatomegaly is unclear because of the high variability in liver size [66 - 69]. Determination of hepatomegaly is important for primary care.




        

          Points for Diagnosis





          

            	It is important to determine whether hepatomegaly results from hepatobiliary disease or non-hepatic disease (e.g., congestive heart failure, amyloidosis, or lymphoma)




            	The shape of the liver (smooth or nodular surface) and the presence or absence of tenderness are useful for the differential diagnosis of hepatomegaly.




            	Hepatomegaly is often observed in patients with alcoholic cirrhosis and PBC [70]. In contrast, atrophic changes in the right lobe and compensating enlargement of the left lobe of the liver are commonly observed in patients with HBV or HCV associated cirrhosis.




            	Hepatomegaly is usually observed in patients with acute viral hepatitis [71]. In contrast, fulminant hepatitis should be considered if liver size rapidly decreases or atrophic changes occur [72].


          


        




        

          Physical Examination





          

            	Most clinicians attempt to evaluate the size and shape of the liver by physical examinations (palpation and percussion). The liver span has usually been measured in the right midclavicular line, and palpation at the midline is required to identify an enlarged left lobe. The extent of palpation below the costal margin and the texture and consistency of the liver should be noted during palpation [66 - 69]. Palpation of the liver 2 cm below the costal margin has been reported to correlate with a 50% likelihood of hepatomegaly [73]. Palpation of a smooth, nontender liver may suggest hepatomegaly due to fatty infiltration, congestive heart failure, PBC, lymphoma, hepatic venous obstruction, amyloidosis, and schistosomiasis. Palpation revealing an enlarged, smooth-surfaced liver accompanied by tenderness may be due to acute hepatitis [71] or liver abscess [74]. Nodular liver suggests liver cirrhosis caused by hepatitis virus (especially HBV) or metastatic carcinoma.




            	Percussion is useful in detecting the upper margin of the liver. If the lower margin of the liver is not palpated, percussion may be useful in determining liver size.




            	The presence of associated physical findings, including jaundice, vascular spiders, palmar erythema, gynecomastia, ascites, splenomegaly, and peripheral edema, is useful in diagnosing causes of hepatomegaly.


          


        




        

          Laboratory Tests




          Initial laboratory tests should include a complete blood count, liver enzyme tests (AST, ALT, LDH, ALP, and γ-GTP), and liver function tests (albumin, bilirubin, and prothrombin time). If liver enzymes are elevated, serological tests for hepatitis should be performed. If a patient is negative for hepatitis virus markers, anti-nuclear antibody, anti-mitochondrial antibody, ferritin, ceruloplasmin, and α1-antitrypsin concentrations should be measured.




          If lactate dehydrogenase (LDH) is very high compared with ALT, the presence of metastatic liver tumor or lymphoma invasion into the liver should be considered. In such cases, several tumor markers (e.g. CEA, CA19-9, sIL-2 receptor) should be measured, since these markers are useful for further diagnostic approaches.


        




        

          Diagnostic Imaging and Liver Biopsy




          Hepatomegaly on ultrasonography or CT scan is defined as a size > 15.5 cm. Liver biopsy is required for patients with unexplained hepatomegaly [75 - 79].


        


      




      

        Splenomegaly




        The spleen is a major lymphopoietic organ that participates in the removal of senescent red blood cells and particles (e.g. opsonized bacteria, antibody-coated cells). The spleen is also associated with cellular and humoral immunity. A normal spleen measures less than 12cm x 7cm and has a median weight of about 150 g in adults [80]. The spleen is not usually palpable unless it is enlarged. A palpable spleen on physical examination is thought to be abnormal [81]. Among the disorders causing splenomegaly are liver diseases, congestive disorders of the splenic vein, infections, and hematopoietic diseases [82]. The most frequent cause of splenomegaly is liver cirrhosis, making it important to find signs of portal hypertension in patients with splenomegaly.




        

          Points for Diagnosis





          

            	It is important to distinguish whether splenomegaly results from congestive disorders of the splenic vein (e.g. liver cirrhosis, portal vein thrombosis), reactive splenic hyperplasia (e.g. mononucleosis), or hematopoietic disorders (e.g. myeloproliferative diseases and hemolysis) [83].




            	Splenomegaly is frequently accompanied by hypersplenism, a condition in which the spleen inappropriately removes excess amounts of leukocytes, platelets, and erythrocytes. In contrast, it is very important to measure spleen size in patients with pancytopenia.




            	Several systemic infectious agents such as EB virus can induce a systemic immunologic response and splenomegaly because the spleen is a lymphoid organ. Therefore, symptoms and signs such as fever, lymph node swelling, and eruption are useful in diagnosing the etiology of splenomegaly [84].




            	All patients with hypersplenism have splenomegaly, but only a small percentage of patients with splenomegaly have hypersplenism.




            	Splenomegaly is often associated with liver diseases such as liver cirrhosis. Acute splenomegaly may be caused by traumatic hematoma or acute infections including malaria and mononucleosis.


          


        




        

          Physical Examination




          Abdominal palpation and percussion of Traube’s semilunar space are usually performed in patients suspected of splenomegaly [85 - 88]. The patient should also be examined for evidence of hepatomegaly, lymphadenopathy, skin rash, and subcutaneous nodules.





          

            	Palpation method: The sensitivity of palpation may be increased by placing the patient in the right lateral decubitus position with knees and neck flexed. The specificity of direct splenic palpation was 92%, with a positive predictive value of 92% [87].




            	Percussion of Traube’s semilunar space: Traube’s space is the triangular space overlying the stomach bubble in the left lateral hemithorax and is normally tympanic by percussion [89]. Dullness to percussion over Traube’s space had a sensitivity and specificity for splenomegaly of 62% and 72%, respectively [90]. Traube’s space dullness is less accurate in obese patients and in patients who have recently eaten.


          


        




        

          Laboratory Tests




          The complete blood count (CBC) with platelets, analysis of peripheral smears and liver biochemistry teats should be performed to determine the cause of an enlarged spleen. Neutropenia, anemia, and/or thrombocytopenia is usually present in patients with splenomegaly, because these cells can be trapped in the enlarged spleen. Cytopenias in patients with hypersplenism do not consist of abnormal white or red blood cells. Increased numbers of abnormal cells in the peripheral blood may indicate a hematologic malignancy or malignant invasion of the bone marrow.


        




        

          Diagnostic Imaging




          Splenic weight and size have been reported closely correlated on external scanning; with splenic weight (g) = 0.43 x length (cm) x width (cm) x thickness (cm).





          

            	Ultrasonography: Ultrasonography is useful to confirm the presence of splenomegaly and evaluate liver shape and size. The spleen is thought to be enlarged if its length is >13 cm or its thickness is >5 cm on ultrasonography [91].




            	CT scanning: The spleen is thought to be enlarged if its length is >10 cm [92], with a sensitivity, specificity, and accuracy of 81%, 90%, and 88%, respectively.


          


        


      




      

        Skin Lesions in Liver Diseases




        Spider angiomata and palmar erythema are frequently observed skin lesions in patients with liver cirrhosis [93]. Spider angiomata are vascular lesions consisting of a central arteriole surrounded by many smaller vessels. They are frequently seen on the trunk, face, and upper limbs [94, 95]. Palmar erythema is a bright red color change in the palms [96]. It is not specific for liver disease and can be seen in association with pregnancy [97], rheumatoid arthritis, and hyperthyroidism. These skin lesions are thought to be related to estrogen excess, although serum estrogen concentrations may be normal. Nail changes can also be seen in patients with cirrhosis, and white nails may be due to opacity of the nail bed [98]. The exact pathogenesis is unknown, but is thought to be associated with hypoalbuminemia.




        Chronic hepatitis virus infection is thought to be associated with various cutaneous lesions, including palpable purpura, porphyria cutanea tarda, lichen planus, pruritus, and urticaria. Palpable purpura is a major finding suggesting some form of vasculitis and may be associated with mixed cryoglobulinemia. Mixed cryoglobulinemia is associated with HCV infection in about 80% of patients [99, 100], and these skin lesions improve as HCV viral load is reduced by treatment with interferon [101].




        Gianotti-Crosti syndrome is characterized by a symmetric papular eruption, which is mainly caused by acute HBV infection in infants and young children [102]. The presence of these skin lesions is suggestive of hepatitis virus infection.




        

          Points for Diagnosis





          

            	Spider angiomata and palmar erythema are most frequently associated with liver cirrhosis, but are not specific for liver diseases.




            	Spider angiomata disappear when the central prominence is pressed with a pinhead, an observation useful for diagnosis.




            	White nails are found in 82% of patients with cirrhosis.




            	If palpable purpura is observed, the patient should be tested for HCV infection.


          


        


      




      

        Gynecomastia




        Endocrine changes may occur in patients with cirrhosis. These changes are predominantly feminizing, such as gynecomastia in males [103, 104]. Feminization is more frequent in alcoholic than in other types of cirrhosis. Gynecomastia is defined as a benign proliferation of the glandular tissue of the male breast. Spironolactone therapy may also be associated with gynecomastia in cirrhotic patients [105]. Men with cirrhosis may have other indications of feminization such as loss of chest and axillary hair and testicular atrophy.


      




      

        Dilated Abdominal Wall Veins (e.g. caput Medusae)




        Portal hypertension resulting from cirrhosis may cause the umbilical vein to recanalize with blood from the portal venous system shunted through the periumbilical veins into the umbilical and abdominal veins. Prominent collateral veins radiating from the umbilicus are termed caput Medusae [106, 107]. A finding of dilated abdominal wall veins can increase the probability of cirrhosis.




        In contrast, the collateral venous channels carry blood upwards to the superior vena caval system in patients with inferior vena cava syndrome [108].




        

          Points for Diagnosis





          

            	To distinguish vena caval obstruction from portal hypertension, it may be useful to pass the finger along dilated veins located below the umbilicus to strip them of blood and determine the direction of blood flow during refilling.


          


        


      




      

        Asterixis (Flapping tremor)




        Hepatic encephalopathy is a reversible impairment in brain function occurring in patients with advanced liver failure [109, 110]. The pathogenesis of hepatic encephalopathy is still unclear, but elevated concentrations of ammonia and other toxins may contribute to encephalopathy [111]. Asterixis, or asynchronous flapping motions of outstretched and dorsiflexed hands, is one of the earliest findings in patients with hepatic encephalopathy. Although asterixis is a typical sign in patients with hepatic encephalopathy, it also appears in encephalopathy resulting from hypercapnia, uremia, and other disorders [112].





        

          	An increase in blood ammonia usually occurs in patients with asterixis.




          	The administration of sedatives, hypokalemia [113], and hyponatremia may also be associated with asterixis in patients with cirrhosis.
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