Jaundice
Definition:

Itmeans a yellow discoloration of thesclera, skin and or mucus membranes due to accumulation of bilirubin in the plasma and the subsequent deposition in subcutaneous tissue. Clinical observationof jaundice usually is possibleif the total serum bilirubin is more than 3 mg/dl.

Introduction:
Bilirubin metabolism:

· 80% of bilirubin is the end product of haem of the hemoglobin after removal of its iron. About 20% of bilirubin comes from enzymes as cytochromes and myoglobin. Hemoglobin is broken down by reticuloendothelial cells (Kuppfer cells) in the liver, spleen and bone marrow into haem  + globin which goes to protein pool.

· Haem is acted upon by the enzyme haemoxygenase to form biliverdin  compound + iron which is then returned to iron pool.

· Biliverdin is then converted to unconjugated bilirubin by biliverdinreductase. Unconjugated bilirubin is carried in the blood attached to albumin to the hepatocytes where hepatic uptake occurs.

· Unconjugated bilirubin is converted to a water soluble compound which is the conjugated bilirubin by the microsomal enzyme glucuronyltransferase. This allows its excretion to the bile.

·  The conjugated bilirubin passes into the biliary canaliculus and reaches the bile duct in the form called micellar complex with cholesterol, bile salts and phospholipids.
· Conjugated bilirubin is minimally absorbed from the gall bladder or small intestine.

· In the colon the conjugated bilirubin is reduced to stercobilinogen or urobilinogen which has the following 3 main routes:

1)  The major part passes with stools and is oxidized by air to stercobilin which gives the color of normal faeces.

2)  A fraction of it is reabsorbed from the intestine to reach the liver where it is re-excreted with bile into the intestine (entero-hepatic circulation).

3)  A part of it passes to systemic circulation and is excreted through the kidney as urobilinogen and on exposure to air it is oxidized into urobilin.

[image: image1.jpg]Biliverdin reductase l YR, o—i

KIDNEY

Urinary

Urobilinogen
UDPGT

Intestinal bacteria

Heme oxygenase

INTESTINE

Urobilinogen

BILIRUBIN
METABOLISM




Classification of jaundice:
Classification is into three types: prehepatic, hepatic andCholestatic. There is much overlap, particularlybetween the hepatic and cholestatic varieties.
1- Hemolytic jaundice
(Prehepatic or Unconjugated hyperbilirubinemia)

It is due to excessive destruction of red cells resulting in formation of unconjugated bilirubin. There is excessive amount of unconjugated bilirubin beyond the ability of the liver to conjugate so its level is increased in blood.
Causes:
1. It is caused by all types of hemolytic anemia.
2. Pulmonary infarction.

3. Big haematoma.

Clinical picture:
1- Usually there is mild jaundice (lemon yellow).

2- pallor and mild jaundice is highly suggestive of .

3- Freshly voided urine is colorless, however if it is left in air it darkens due to oxidation of urobilinogen to uroblin (acholuric jaundice).

4- The stool is dark brown in color due to increased stercobilinogen and stercobilin.

5- Symptoms and sings of the cause 
6- Other features of hemolytic anemia.
Investigations:

1- Blood picture shows evidence of anemia, reticulocytosis.

2- Reduced survival of RBCs, as shown by radioisotope studies [Cr51].

3- Increased total bilirubin (usually less than 6 mg/dl) andIncreased level of unconjugated serum bilirubin.
4- Increased urobilinogen in urine, no bilirubin in urine (acholuric jaundice).

5- Increased level of stercobilinogen in stool.
2- Hepatocellular Jaundice


It is due to damage of hepatocytes mainly by infective or toxic causes. Damage of liver cells interfer with uptake of bilirubin, its conjugation and excretion into the biliary tract. Both conjugated and non conjugated bilirubin rise.
Causes:

1. Infections: 
·  viral hepatitis, infectious mononucosis, CMV, yellow fever
· Septicaemia and pyaemic abscess
· leptospirosis

2. Drugs and toxins:

· Alcohol

· Paracetamoul

· INH and halothane

3. Acute fatty liver of pregnancy
4. Reye syndrome

5. Liver cirrhosis and liver cell failure
6. Familial as Gilbert and Crigler- Najjar syndromes

Clinical features:

The clinical features vary depending on the cause. 
1. Jaundice varies from mild to deep jaundice and it may be orange yellow. 
2. Fever and gastrointestinal symptoms as anorexia, nausea and vomiting may be present in cases of hepatitis.
3. Manifestations of hepatocellular failure may be present in chronic cases.

Investigations:
1- There is increased serum bilirubin (both conjugated and unconjugated)

2- Serum transaminases are markedly raised specially in acute cases (SGPT, SGOT).
3- Urine is dark due to presence of bilirubin and stool may be light in color due to decrease stercobilinogen.
1. Abdominal  Ultrasound may show the cause e.g liver cirrhosis
3- Cholestatic jaundice
(Obstructive, conjugated hyperbilirubinemia)

Definition:
Cholestasis is failure of normal amount of bile to reach duodenum. 
The term obstructive jaundice is not usually correct because in many instances there is no mechanical obstruction of bile ducts.
 Cholestasis may be a better term


In these conditions the conjugated bilirubin is formed in the liver but it dose not reach the intestine and it regurgitates into the blood and it appears in urine. The bile salts also regurgitates into the blood. There are no bilirubin in stools and no urobilinogen in urine.

Causes:
Intrahepatic cholestasis: the cause is within the liver (medical cholestasis)
· Cholestatic viral  hepatitis 

· Acute alcoholic hepatitis

· Drugs: oral hypoglycemic, contraceptive pills, testosterone, chloropromazine, anti thyroid drugs
· Recurrent cholestasis of pregnany

· Primary biliary cirrhosis

· Sclrosing cholangitis

Extrahepatic cholestasis:
· Stone in  CBD or hepatic duct
· Cancer head pancreas or carcinoma of ampulla of vater

· Portahepatis lymph node

· Chronic pancreatitis

· Stricture of CBD
Clinical features

1- Jaundice degree is variable in late stages the skin may be olive green.

2- Pruritis may be due to irritation of nerve endings by bile slats.

3- Pale stool due to deficiency of stercobilinogen and increased fat.

4- Dark urine due to presence of bilirubin (normally absent).

5- Steatorrhea, osteomalacia, osteoporosis as manifestations of deficiency of fat soluble vitamins (A, D, K and E). 

6- Symptoms and sings of the cause.
Investigations:
1- Increased serum conjugated bilirubin.
2- Urine may show increased bilirubin and absent urobilinogen.

3- Absent stercobilinogenin stool.
4- Alkaline phosphatase: it is raised in obstructive jaundice
2. Gamma glutamyltranspeptidase and 5 nucleotidasemore accurate and specific thane Alkaline phosphatase
3. ALT and AST are raised in cholestatic hepatitis
4. Prothrombin time is prolonged. It is corrected with parentralvitamin K with obstructive jaundice but not in hepatocellular causes.
5. Abdominal U/S and CT scan
6. ERCP or MRCP.
Evaluation of a case with jaundice

· Age and sex: A parous, middle - aged, obese female is likely to develop gallstones. The probability of malignant biliary obstruction increases with age. Drug jaundice is very rare in childhood. The incidence of type A hepatitis decreases as age advances but no age is exempt from type B, D and C.
· Occupation should be noted.

· Place of origin (Mediterranean, African or Far East) may suggest carriage of hepatitis B or C.
The onset is extremely important:
· Cholestatic jaundice may develop slowly with an antecedent history of pruritus for months or years.

· Biliary colic typically involves an episode, persisting for several hours, of severe epigastric or right upper quadrant abdominal pain with radiation to the tip of the right scapula which antedates the onset of jaundice by a day or two. Associated dyspepsia and intolerance of dietary fat support a diagnosis of choledocholithiasis.

· Pyrexia with rigors strongly suggests cholangitis associated with gallstones or biliary stricture. 

· Jaundice after biliary tract surgery suggests residual calculus, injury to the bile duct at the time of surgery or drug - induced hepatitis.

· Progressive weight loss favours an underlying carcinoma or a marked chronic pancreatitis.
· Jaundice in a patient with prior history of malignancy may be due to hepatic metastases.
· Nausea, anorexia and an aversion to smoking (in smokers) which have preceded the onset of jaundice by a few days suggest viral hepatitis or drug jaundice.

· Contact with jaundiced persons, particularly in nurseries, camps, hospitals and schools, is noted. 

· Close contact with patients on renal units or with drug abusers is recorded, as is any injection in the preceding 6 months.
· The patient is asked about previous drug treatment.

· ‘Injections’ include blood tests, drug abuse, tuberculin testing, dental treatment and tattooing, and any parenterally administered therapy including blood or plasma transfusions. 

· Consumption of shellfish and previous travel to areas where hepatitis is endemic should be noted.

· Family history is important with respect to jaundice, hepatitis and anaemia. Positive histories are helpful indiagnosing  haemolytic jaundice, congenital hyperbilirubinemia and hepatitis.

Examination 

General examination:

· Pallor may indicate haemolysis, cancer or cirrhosis. Gross weight loss suggests cancer or severe malabsorption.
·  The patient with haemolytic jaundice is a mild yellow colour, with hepatocellular jaundice is orange and with prolonged biliary obstruction has a deep greenish hue.
·  A hunched - up position suggests pancreatic carcinoma. 
· Lymphadenopathy is noted, and Virchow’ s node sought.

· Mental state: Slight intellectual deterioration with minimal personality change suggests hepatocellular jaundice. Fetor hepaticus and ‘ flapping ’ tremor indicate impending hepatic coma.

· Skin changes: In chronic cholestasis, scratch marks, melanin pigmentation, finger clubbing, xanthoma on the eyelids (xanthelasma) and hyperkeratosis may be found. Bruising may indicate a clotting defect. Purpuric spots, most often noticed on forearms, axillae or shins, may be related to the thrombocytopenia of cirrhosis. Other cutaneous manifestations of cirrhosis include vascular spiders, palmar erythema, white nails and loss of secondary sexual hair. Pigmentation of the shins and ulcers may be seen in some forms of congenital haemolytic anaemia.

· Ankle oedema may indicate cirrhosis, or obstruction of the inferior vena cava .
Abdominal e xamination: 

· A very large nodular liver suggests cancer. 
· A small liver may indicate severe hepatitis or cirrhosis, and excludes extrahepatic cholestasis in which the liver is enlarged and smooth. 
· The edge may be tender in hepatitis, congestive heart failure, alcohol ism and bacterial cholangitis.
·  In choledocholithiasis the gallbladder area may be tender and Murphy ’ s sign positive. 
· A palpable, and sometimes visibly enlarged, gallbladder suggests pancreatic cancer (Courvoisier ’ s sign).

· Splenomegaly occurs with haemolytic states, infiltrative disorders such as Hodgkin ’ s disease and portal hypertension. 
· Ascites may be due to cirrhosis or to malignant disease within the abdomen.

Summary of jaundice:
Haemolytic jaundice:

Clinical: lemon yellow

Blood: (unconj. bilirubin

Urine: (Urobilinogen only (acholuric j.)

Stool: (stercobilinogen (dark)

Obstructive jaundice: 
Clinical: olive green

Blood: ( conj. bilirubin

Urine: ( Bilirubin only (dark) 

Stool: absent stercobilinogen (clay) 

Hepatocellular jaundice: 

Clinical: orange yellow

Blood:( Both conj. &unconj. bilirubin

Urine: ( Both bilirubin and urorubinogen

Stool: variable
