Biliary Tract Disease

I. Gall Stones
a. 10% of men and 20% of men have gallstones by age 65

b. Costs about 5 billion dollars annually
c. 60,000 gallbladder operations annually

II. Gall Bladder
a. Embedded in the liver and covered by periosteum

b. The gall bladder stores bile which is produced in the liver (liver produces 500-1000cc per day)
III. Acute Cholecystitis- inflammation of the gallbladder usually due to obstruction of the gallbladder outlet. With signs ranging from mild edema and congestion to severe infection with gangrene and perforation

IV. Chronic Cholecystitis- inflammation of the gallbladder with relatively mild symptoms persisting over a long period of time

a. Signs and Symptoms

i. Fatty food intolerance- hallmark- the acute attack is usually precipitated by a large fatty meal

ii. Severe, steady abdominal pain- usually localized to epigastrum or RUQ (biliary colic- is the hallmark sign of cholecystitis)- usually h/o similar pain spontaneously resolved in the past

iii. Nausea, vomiting

iv. RUQ tenderness to palpation

v. Fever- low grade
vi. Jaundice- typically first noticed in the eyes
vii. Murphy’s sign- may be positive

V. Acalculus cholecystitis************************************************************
i. Related to biliary stasis

ii. Associated with debilitated patients, patients recovering from major surgery in intensive care units, hospitalized patients with acute or chronic diseases (major surgeries), sepsis, prolonged fasting, cardiac incidents (long recovery), salmonella infections, sickle cell disease, end stage AIDS, malignancy, or diabetes

iii. Must give patient long term TPN (total parenteral nutrition)

iv. Patients can rapidly progress to sepsis and die

VI. Emphysematous Cholecystitis
a. Rare condition with bubbles of air in the lumen of the gallbladder, walls of the gallbladder itself, or the ducts
b. Can be caused by clostridium or E. coli
c. Not associated with stone formation
d. Patients have a rapid progression and can die
e. 20% of patients with this have diabetes
VII. Treatment of Acute Cholecystitis

a. IVF hydration

b. IV antibiotic treatment (Cefazolin 2-4g daily) - for E. coli, Klebsiella, clostridium perfringes or welchi, or strep. fecalis
c. NPO- 48-72 hours
d. NGT insertion- help with vomiting
e. Surgical Consultation- evaluation for definitive procedure

VIII. Complications of Acute Cholecystitis
a. Empyema- Suppurative cholecystitis; ERCP to drain or operative procedure to remove
b. Perforation of the Gallbladder- more common with gangrenous gall bladder
i. Pericholic abscess- most common form of perforation- treatment is based on patient’s condition
ii. Free perforation- occurs in 1-2% of patients. May have fatal outcome if not treated emergently
iii. Cholecysenteric fistula- perforation into the lumen of stomach, duodenum, or colon. Allows decompression- acute symptoms may resolve
iv. Gallstone Ileus- Mechanical obstruction of the small intestine, caused by large gallstone
IX. Cholelithiasis- The presence or formation of gallstones usually located in the gallbladder

a. Extremely prevalent in Native Americans- at age 60 the majority of them have gallstones

b. Women are 3 times more likely than men to develop gallstones

c. Associated with obesity (increased demand and use), multiple pregnancies, high dose estrogen oral contraceptives (steroid metabolism and cholesterol production), rapid weight loss, TPN, any disease that diminishes bile pool, diseases of the bowel (i.e. Crohn’s)

d. Types of gallstones/Sludge
i. Mixed (90% cholesterol)- most common type in Western population approximately 75%- most do not contain enough calcium to render them radiopaque. Usually not seen on plain films

ii. Cholesterol- very rare to have a pure cholesterol stone
iii. Pigment stones- most contain enough calcium to make them radiopaque

1. Black- generally found in the gallbladder, usually associated with hemolytic diseases and cirrhosis. In a state of chronic hemolysis, there is hypersecretion of bilirubin conjugates in the bile, which causes precipitation of pigment in stones (usually sterile)

2. Brown- associated with infected bile-found primarily in bile ducts

iv. Gallbladder sludge- amorphous material that contains mucoprotein, cholesterol crystals, and calcium bilirubinate. Often associated with starvation, rapid weight loss, or prolonged TPN. Gallbladder sludge may be a precursor to gallstones

e. Treatment options
i. Medical treatment

1. Dietary modifications

a. Dissolution- cholesterol gallstones may be dissolved in some cases by chronic treatment with ursodiol- bile salt therapy (uncommon in the U.S.)- unsaturated bile slowly dissolves solid cholesterol in the gallstones- marginal efficacy
b. Lithotrypsy and dissolution- ESWL (extracorporeal shock wave lithotripsy) focusing shock waves, which pass through tissue and fluids, upon gallstones the stones are fragmented by explosion of small air bubbles within solid material fragments remain in the gallbladder so all patients must be on bile salt therapy as well. May take as long as 9 months- not yet approved by the FDA for use in the U.S.
2. Surgical Treatment- 
a. Cholecystectomy- must do an intraoperative cholangiogram to assure that there are no stones in biliary system
i. Laproscopic- sometimes converted to open
1. Advantages- quicker recovery, better tolerated by the patient
2. Disadvantages- less exposure
ii. Open procedure- advantages/disadvantages
ii. Prevention- high fiber/low fat diets, rest the digestive system, avoid obesity
X. Choledocholithiasis- The occurrence of calculi in the common bile duct. The source of most stones found in the biliary ducts is the gallbladder. Bile stasis and infection involving the bile ducts may predispose to formation of primary bile duct calculi within the duct themselves. May be asymptomatic or lead to rapid demise. Should be suspected if chills, fever, or jaundice accompanies biliary colic. Patients may notice transient darkening of urine and/or pruritis if long standing obstruction.
a. Cholangitis- inflammation of the biliary ducts. Suspect with Charcot’s triad- biliary colic, jaundice, and chills/fever
i. Bacterial 
ii. Iatrogenic
iii. Previous surgical intervention
b. Diagnostic Studies

i. Laboratory work-up

1. CBC- may be within normal limits or leukocytosis
2. Serum chemistries- bilirubin, amylase, lipase
ii. Imaging Studies

1. AXR
2. Abdominal ultrasound- initial study of choice
3. HIDA scan- radionuclide biliary scanning test with dye
4. PTC- percutaneous transhepatic cholangiogram
5. ERCP- can biopsy, can place stents, can cause pancreatitis
6. CAT scan
7. MRI
XI. Carcinoma of the gallbladder- Uncommon neoplasm that occurs mostly in the elderly
a. 70% of cases associated with gallstones- risk of malignant degeneration correlates with length of time gallstones have been present
b. Most primary tumors are adenocarcinoma
c. Most invasive carcinoma have spread at the time of discovery especially if it is the sole reason for symptoms
d. Signs and symptoms of gallbladder carcinoma

i. Persistent RUQ pain- similar to previous episodes of biliary colic
ii. Obstructive jaundice
iii. Cholangitis with a palpable gallbladder
e. Diagnosis- Based on clinical suspicion, only 10% correctly diagnosed preoperatively
i. Abdominal ultrasonography
ii. CAT scan
f. Complications

i. Obstruction of the common bile duct may produce multiple intrahepatic abscesses
ii. Dissemination occurs early by direct invasion of the liver, hilar structures and metastasis to common duct nodes, liver and lungs
g. Prevention- incidence of gallbladder carcinoma has decreased in recent years because the frequency of cholecystectomy has increased. It is estimated that 1 case of gallbladder cancer is prevented for every 100 cholecystectomies
h. Treatment

i. Confined to gallbladder without penetration of muscularis mucosae-cholecystectomy alone. (carcinoma in situ)
ii. Localized disease- cholecystectomy with en bloc wedge resection of an adjacent 3-5cm of normal liver and dissection of the lymph nodes in the hepatoduodenal ligament
iii. Small invasive carcinoma discovered later by pathologist, reoperation is indicated to perform wedge resection of the liver bed and regional lymph nodes
iv. Lesions that invade the bile duct and produce jaundice, should be resected if possible or have endoscopic placement of stent (palliative)
v. Hepatic metastasis or distant spread- surgery is not indicated
i. Prognosis

i. Radiotherapy and chemotherapy are not effective palliative treatment- 85% of patients are dead within 1 year
ii. 10% of patients survive more that 5 years- these patients are usually those where carcinoma was discovered as an incidental finding at cholecystectomy where aggressive resection removed all tumor
XII. Bile Duct Strictures

a. Causes

i. 95% caused by surgical trauma during cholecystectomy- combination of technical skill, experience and through knowledge of normal anatomy and its variations. Increased since conversion of most surgical procedures from open to laproscopic
1. Most common lesion consists of excision of common duct-mistaking it for the cystic duct, partial transection, or occlusion with metal clips
b. Signs and Symptoms

i. Insidious onset- may take weeks to months to manifest
ii. May be confused with post-operative ileus
iii. Abdominal distension, bloating
iv. Mild jaundice- may present during attacks of cholangitis
v. Bile ascites
vi. Intermittent Cholangitis- exacerbation and remission
c. Diagnostic Work-up

i. Serum alkaline phosphatase may be increased
ii. Serum bilirubin fluctuates in relation to symptoms
iii. Ultrasound and CT may show bile ascites
iv. THC or ERCP should be definitive to locate focal narrowing
v. Clinical and laboratory findings may be identical with Choledolithiasis and biliary stricture. History of trauma to the duct would point toward stricture
d. Treatment

i. Surgical repair, excision of damaged duct (Roux-en Y hepaticojejunostomy) - the key to success is to suture healthy duct to healthy bowel. The entire biliary tree must be outlined by cholangiogram preoperatively to map anatomy
1. Surgical correction is successful in 90% of cases
2. Balloon dilatation of stricture may be attempted with trans-hepatic balloon tipped catheter. May be used if operative repair is impossible or if patient is too ill
XIII. Bile Duct Carcinoma- most malignant biliary tumors are adenocarcinomas located in the hepatic or common bile duct. Primary bile duct tumors are NOT more common in patients with Cholelithiasis
a. Signs and Symptoms

i. Jaundice- usually gradual onset, obstructive phenomena
ii. Pruritis
iii. Deep discomfort in RUQ
iv. May have hepatomegaly
v. Bilirubinuria and light colored stools
vi. Anorexia and weight loss over time
b. Laboratory Work-Up- Serum bilirubin, serum alkaline phosphatase would be elevated (especially in long standing disease)
c. Imaging studies

i. Ultrasound
ii. CT scan
iii. THC or ERCP- clearly depicts the lesion. Both are indicated in MOST cases
d. Treatment

i. Laparotomy, with the object of removing the tumor for patients without evidence of metastasis or other signs of advanced cancer
1. A curative operation nearly always requires resection of either the left or right lobe of the liver
2. Post-operative radiotherapy is commonly recommended
