Gall Bladder and Bile ducts – 13/10/03

CONGENITAL ANOMALIES (Robbins pp 893/851)
Gall bladder: Congenital anomalies include: absence, two gall bladders with independent or joined cystic ducts, a septum dividing the gall bladder into two lobes, variable anatomical locations of it, and folded fundus ( Phrygian cap (Fig 19-46 pp 893). 
Bile ducts: Parts of the biliary tree (intrahepatic / extrahepatic) may not develop at all ( agenesis. Both intrahepatic and extrahepatic bile ducts can close off (inappropriate fibrosis from inflammation) during development producing a blind ended tube ( called atresia. Atresia occurs in extrahepatic biliary tree in 90% of cases (10% - intrahepatic) and this is called ( neonatal cholestasis (meaning: stoppage of bile flow in neonates). Morphology of biliary atresia: Back up of bile leads to build up of bile pigment in liver parenchyma ( enlarged green liver. The canaliculi are distended, and Kuffer cells phagocytose excess bile (bile spillage). The back pressure causes bile ductal proliferation, further delaying biliary movement ( forms bile concrements. Neutrophils settle around ducts (periductal inflammation), and liver is damaged ( neonatal hepatitis ( biliary cirrhosis. 
ACQUIRED DISEASES (Robbins pp 893, http://www.geocities.com/rdevanat/surgery.html)

Cholelithiasis (Gallstones): This is the presence of stones in the gall bladder. There are four major types of stones: 1) mixed composition: inner core of organic material (sometimes contain bacteria) surrounded by cholesterol + bile pigment (calcium bilirubinate), 2) pure cholesterol (most common in Western), 3) pure calcium carbonate, 4) pure bile pigment (most common in Asia).  Epidemiology/At risk individuals: Gall stones are extremely common in Western populations compared to Asian populations. Remember the saying: “A fair, fat, female, in her forties, carrying a foetus” is a high risk individual. Pathogenesis: 1) supersaturation*(cholesterol stones): Bile salts and lecithins solublise cholesterol by acting as detergents. When cholesterol concentrations rise so much that there is not enough detergent left to solubilise it, it tends to form solid cholesterol monohydrate crystals (also aided by gallbladder hypomotility), 2) infection (pigment stones): E coli, Ascaris lumbricoides, Opisthorchis sinensis, 3) stasis: bile stasis may occur because there is obstruction at neck of gall bladder, or hypomotility of gall bladder from infection (see above). Clinical features/Sequalae: 70-80% of patients are asymptomatic. Symptomatic patients have biliary pain (stone is impacted to wall of gall bladder) or biliary colic (stone not impacted) ( chemical inflammation (acute cholecystitis) ( hypersecretion of mucus (mucocele) ( infection (empyema of gall bladder) ( pus drags more water, more swelling of gall bladder ( swelling obstructs blood supply ( necrosis, rupture of gall bladder (peritonitis) / or eventually form diverticula that connect to intestines (gall stone ileus). There is increased risk of carcinoma of gallbladder (discussed later). A small stone may break off to obstruct the ampulla of Vater ( acute pancreatitis. Other sequelae include: ascending cholangitis, chronic cholecystitis. 
Choledocholelithiasis: Note: The lecture notes incorrectly claim that cholelithiasis = presence of stones in extrahepatic biliary tree. The real name for this is: choledocholelithiasis. Note that the epidemiology/at risk individuals, pathogenesis, clinical features are all the same. Sequelae: Obstruction causes back up of bilirubin ( eventually goes into plasma ( post-hepatic jaundice ( infection settles in biliary tree (cholangitis) ( bile backs up (2nd biliary cirrhosis) ( small stone can break off to obstruct ampulla of Vater (pancreatitis). 
CHOLECYSTITIS (Robbins pp 895)

This is the inflammation of the gall bladder. There are three subgroups: 1) acute calculous cholecystitis, 2) acute acalculous cholecystitis, 3) chronic cholecystitis. 
Acute calculous cholecystitis: This is cholecystitis as a result of impacted stones in the gall bladder. The types of stones, epidemiology/at risk individuals are the same as before. Pathogenesis: A gall stone forms ( becomes impacted at neck/cystic duct ( chemical inflammation follows ( acute calculous cholecystitis. Following this, bacterial infection settles in and the organisms implicated are: E coli, enterococci, gram –ve bacilli, salmonella. Clinical features / Sequaelae: Begins with epigastric pain ( sudden RUQ pain ( sweating, nausea / vomiting. Sequelae is same as for gall stones.  Morphology: Macroscopically, you will see four things: 1) thickened gall bladder wall, 2) presence of multiple/single stones impacted onto wall of gall bladder, 3) oedematous changes in gall bladder wall, 4) focal areas of subserosal haemorrhage. 
Acute acalculous cholecystitis: This is cholecystitis without evidence of any stones. Epidemiology/at risk individuals: Males and children are more susceptible. At risk patients are those that have had/have: 1) previous surgery, 2) diabetes, 3) intravenous hyperalimentation (nourishment), 4) severe trauma (burns, accidents), 5) post partum. Pathogenesis: It is thought to arise from situations that compromise blood flow to the gall bladder (involves cystic artery). Addition factors include: 1) inflammation of wall ( leading to obstruction of artery, 2) too much biliary sludge obstructing the cystic duct (no stones though) etc. Clinical features / Sequelae: clinical presentation is same as with acute calculous cholecystitis. The sequelae is fatal if not diagnosed quickly. Other sequelae are same as for gall stones. 
Chronic cholecystitis: This is a sequel to repeated bouts of acute cholecystitis. Calculi is present in 90% of cases, and certain bacteria are implicated: E coli, enterococci, Salmonella. Epidemiology/at risk individuals: Same as for cholilithiasis. Clinical features / Sequalae: Same as for acute cholecystitis. Carcinoma occurs in about 0.5% of cases. Morphology: Macroscopically: 1) subserosal fibrosis, 2) thickening of the wall / pale / rigid, 3) luminal stones. Microscopically: 1) subepithelial / subserosal fibrosis, 2) chronic inflammatory cells, 3) fusion of mucosal folds – buried crypts within wall, 4) outpouchings of mucosal epithelium through wall (Rokitansky-Ashchoff sinuses). Rarely: dystrophic calcification ( porcelain gallbladder. 
MISCELLAENOUS LESIONS OF THE GALL BLADDER (Robbins pp 895)

Cholesterolosis: this occurs when the liver produces excess cholesterol, and this is esterified in the gall bladder producing yellow speckles on the mucosa ( strawberry gallbladder. 
MISCELLANEOUS LESIONS OF THE BILE DUCTS (Robbins pp 878)

Intrahepatic bile ducts

Primary biliary cirrhosis: Refer to lecture “acuteandchronicliverconditions”. Morphology: 1) florid duct lesions: this lesion occurs pre-cirrhotically, where the interlobular bile ducts are destroyed by granulomatous inflammation, 2) ductular proliferation: proximal to the florid duct lesion, there is ductular proliferation with periductular hepatic parenchyma destruction, 3) fibrosis: slowly the portal areas become fibrotic from the inflammation, 4) cirrhosis: the fibrosis moves inward towards central veins, and liver becomes cirrhotic. 
Extrahepatic bile ducts

Primary sclerosing cholangitis: This is when there is chronic inflammation of the extra hepatic biliary tree, leading to fibrosis and stricture formation. You will see a classic beaded appearance in barium radiographs. Patients with this seem to also have ulcerative colitis in 70% of cases. 
TUMOURS OF THE GALL BLADDER (Robbins pp 899)

Benign: adenoma (benign epithelial neoplasm), papilloma, adenomyoma (benign muscle neoplasm). 
Malignant: There are malignant tumours arising from different basic tissues. I couldn’t make sense of the lecture notes. I think it just has a list of all the possible varieties. I doubt we need to know this, please let me know if otherwise. 
Carcinoma of the Gall Bladder (Robbins pp 899)

General: Carcinoma of gall bladder is more common in females (2:1), and has peak incidence in 7th decade of life. 5 year mean survival rate = 1%. Associated with gall stones and chronic cholecystitis. Morphology: Most involve the fundus or neck. Two patterns of growth: 1) infiltrating, 2) exophytic. The infiltrating pattern: 1) diffuse thickening of wall,  2) rigid/firm. Exophytic pattern: 1) cauliflower mass grows into lumen, 2) invades the wall. Microscopy: 1) adenocarcinomas, 2) papillary, 3) squamous/adenosquamous. The tumour often spreads to the liver, extrahepatic biliary tree, porta hepatic, GIT, lung, peritoneum. 
Bile duct carcinoma (Robbins pp 899)

Bile duct carcinomas are quite rare. The same varieties as for gall bladder exist. Macroscopically the tumour tends to fungate (cauliflower like) into the lumen, diffusely infiltrative (i.e.: thickens the wall circumferentially), papillary/polypoid lesions. Microscopically: most are adenocarcinoma, squamous/adenosquamous in some cases. Prognosis is poor, survival rate 6-18 mths.  
Source: http://www.rajad.alturl.com 

