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I. Anatomy

A. Junction cystic duct and hepatic duct becomes common bile duct

B. CBD courses through pancreas and wall of duodenum to form the papilla of vater on the medial wall of the duodenum

C. Triangle Calot

1. union cystic and hepatic common and the inferior border liver

2. landmark during operations

II. Physiology

A. Bile produced at rate 500-1500ml/day by secretory mechanisms in the hepatocytes and cells of ducts

B. Bile stored in GB and between meals is concentrated

C. Cholecystokinin is the major physiologic stimulus for postprandial GB contraction and relaxation of the sphincter

D. Factors that regulate bile flow

1. hepatic secretion

2. GB contraction

3. choledochal sphincteric resistance

E. Approximately 250-300mg bilirubin is excreted each day n the bile, most comoing from breakdown of red cells

F. Bile composition

G. Principle function of bile salts in the intestine is to solubilize lipids and facilitate their absorption

III. Pathogenesis gallstones

A. Prevalence increases with increasing age

B. PIMA Indian women in SW U.S.A. have incident of 75% between the ages of 25 and 34 years

C. Cholesterol stones

D. 90% of dry weight of bile consists of 3 major components

1. conjugated bile salts

2. phospholipids

3. cholesterol

E. in western countries gallstones are formed chiefly of cholesterol

F. factors that implicated in gallstone formation

1. cholesterol solubilization

2. cholesterol saturation

3. nucleation and mucous secretion

4. GB stasis

5. increase in biliary calcium concentration

6. altered GB absorption of sodium, water, and calcium

7. changes in biliary prostaglandin synthesis

G. pigment gallstones

1. pigment stones account for 25-30% of gallstones in U.S.A. but account for about 60% in japan

2. important factor in the pathogenesis

a. infection

b. excessive loads of bilirubin (hemolytic disorder)

c. hypersplenism (cirrhosis)

d. bile stasis

e. sepsis

IV. acute calculous cholecystitis

A. 95% case acute calculous cholecystitis (ACC) results from obstruction of the cystis duct by the gallstone

B. incidence of ACC is 3:1

C. 20% patient who enter hospital for biliary tract disease have acute cholecystitis

D. obstruction causes GB distention, followed by subserosal edema, venous and lymphatic obstruction, cellular infiltration, and localized areas of ischemia

E. complications of ACC

1. cholecystoenteric fistula (15%)

2. gallstone ileus:  >2.5cm stone

3. hydrops:  obstruction cystic duct, bile can’t drain, white fluid inside

4. empyema:  when bile infects with E Coli, inflammation of GB and the areas surrounding can form an abscess, can form a pulmonary abscess

5. empyema necessitans:  fistula to other structure

6. pericholecystic abscess (most common – 50%, mortality – 15%)

7. perforation (20% mortality)

F. symptoms

1. 20-40% patients with gallstones are asymptomatic:  discovered incidentally during ultrasound for pregnancy

2. right upper quadrant (RUQ) or epigastrium pain

3. murphy’s sign: palpate on inspiration, and patient has pain and stops inspiring

4. N/V in 60-70%

5. if asymptomatic you don’t need to operate, but must investigate exactly how asymptomatic the patient is, because could be asymptomatic at the moment of the interview, but she had biliary colic various occasions throughout the past month associating with eating

G. physical findings

1. temperature increase in 80%

2. RUQ tenderness

3. murphy’s sign

4. jaundice (10%)

5. mirrizi syndrome: compression CBD by gallbladder inflammation or cystic stone, confusing with choledocholithiasis

H. diagnosis

1. xray: 15% gallstones are opaque

2. US:  see stones, wall thickness, inflammation pancreas, CBD thickness

3. cholescintigraphy:  HIDA scan in acute cholecystitis, done after US if not evidence of stones but clinically think there is stones, then do HIDA, inject contrast and can’t enter the GB because cystic obstructed, if enters could be biliary akinesia

I. Treatment

1. antibiotic:  enteric organisms found in bile of appx 80% of patients (most frequently are E Coli, Kleb, streptococu faecalis, clostridium welchii) with cephalosporin

2. surgery

J. laparoscopic cholecystectomy

1. ideal treatment for cholelithiasis, can also be for acute cholecystitis, lap began 1987 in France

2. identify the cystic and artery and remove GB

3. complications

a. infection

b. hemorrhage

c. retained stone

d. CBD damage

e. Trochar insertion:  can puncture viscera

4. problem can’t find cystic think it could be hepatic proper:  then do it the open method

5. grab hartmann’s pouch to manipulate the GB

V. acute acalculous cholecystitis

A. acute inflammation of GB in absence of gallstones (4-8%)

B. M:F ratio is 1.5:1

C. The disease has a tendency to occur after or in association with: major trauma, burns, multiple transfusions, childbirth, bacterial sepsis, and debilitating diseases

D. Uncertain etiology

E. Theories: stasis, sepsis and ischemia

F. Diagnosis

1. RUQ pain (70%)

2. vomiting (35%)

3. RUQ tenderness and fever (75%)

4. cholescintigraphy:  HIDA (method of choice)

G. treatment

1. emergency cholecystectomy (success rate 99%)

2. morbidity (25%)

3. mortality (10%)

VI. choledocholithiasis

A. common duct stones are found in 8-16% of patient incidence increases with age (25-60 years)

B. primary CBD stones, usually calcium bilirubinate and always are associated with bile duct obstruction

C. those stones discovered more than 2 years after cholecystectomy are designated primary CBD stones, primary CBD are always pigment stones

D. pathogenesis of primary choledocholithiasis

1. ampullary stenosis and ductal dilatation, aberrant sphincter of oddi mortality

2. the presence of diverticula of the duodenum

3. presence of bacteria (E coli, bacteroides)

E. clinical

1. asymptomatic

2. bile duct obstruction

3. cholangitis

4. pancreatitis or jaundice

5. serum bilirubin 9 mg

6. alkaline phosphates high

F. diagnosis

1. US do first

2. CT defines anatomy more than US

3. ERCP, PTC: if dilated do PTC, if not dilated do ERCP

4. 15-20% routine cholecystectomies require CBDE (CBD exploration = CBDE) if feel them during surgery or if see them in cholangiogram

5. indications for CBDE positive cholangiogram, palpable stones

6. sphincterotomy: do at 11AM because at 12-1PM you could lesion the pancreatic duct

G. secondary (retained) CBD stones:  4-15% in patients after CBDE

H. management

1. reoperation

2. radiologic extraction

3. endoscopic sphincterotomy

4. surgical options

a. transduodenal sphincteroplasty

b. side to side choledochoduodenostomy

c. roux-en-Y choledochojejunostomy

VII. Cholangitis

A. Described by Charcot in 1877, is a bacterial or parasitic infalammation of the bile duct system, associated with partial or complete biliary tract obstruction.

B. The origin of bacteria in bile is unclear, but bacteria pass into the portal venous system from the intestine enter the liver, and phagocytosed

C. Associated pathology: the most common cause of acute cholangitis is choledocholithiasis, calcium bilirubinate is the predominant constituent of primary CD stones, whereas retained stones are composed primarily of cholesterol

D. Conditions associated

1. choledocholithiasis

2. malignant tumors

3. benign strictures

4. biliary enteric anastomoses

5. invasive procedures

6. foreign bodies

7. parasitic infectations

E. clinical

1. charcot’s triad (pregunta)

a. RUQ pain

b. jaundice

c. fever

2. reynold’s pentad

a. charcot’s triad

b. hypotension

c. mental status changes

F. diagnosis

1. WBC high (75%)

2. hyperbilirubinemia (90%)

3. US

4. ERCP

5. PTC

G. Treatment

1. fluid resuscitation

2. antibiotics

3. surgery

a. open to decompress

b. endoscopic sphincterotomy to drain

c. PTC with catheter drainage

d. Operation (CBDE)

VIII. Gallbladder carcinoma

A. 90% of patients who develop this malignancy are at least 50 years old

B. the incidence of the cancer in women is 3-4 times higher than that for men

C. the highest incidence of cancer in GB occurs in American Indians, Americans of Mexican origin, Alaskan natives, northeastern europeans, Israelis, and japanese immigrants to U.S.A.

D. pathology

1. the etiology of carcinoma is unknown

2. adenocarcinoma comprises 82%

E. prognosis: malignancy of GB usually is associated with a dismal prognosis

F. treatment

1. cholecystectomy

2. liver resection

3. regional lymphadenectomy: no improvement in survival

4. survival: 1 year 10%, 5 years 2%

IX. Cholangiocarcinoma

A. Incidence predominantly in men

B. Mean age at diagnosis is 50-70 years

C. Associated conditions

1. gallstones

2. biliary tract infection

3. opishorchis sinensis infestation

4. chronic carriage of typhoid

5. congenital hepatic fibrosis

6. choledochal cysts

7. ulcerative colitis

D. pathology

1. multicentric

2. slow growing

3. adenocarcinoma 90%

E. clinical

1. early jaundice

2. pain cholangitis

3. loss of weight

F. Diagnosis

1. US

2. CT

3. ERCP

4. PTC

5. Angiography:  t define irrigation irrigation in area

G. Distribution (question)

1. upper 50%:  klatskin tumor, most common

2. middle lower 50%

H. treatment

1. surgical resection is the only likelihood of cure

2. prognosis is poor

3. cure is rare, 10% for middle third, 25% for lower third

X. benign hepatic neoplasms

A. adenoma

1. young women

2. use of oral contraceptives

3. usually solitary (size up to 38 cm in diameter)

4. neoplasm are prone to hemorrhage and necrosis

5. malignant change is possible

6. microscopically, benign tumor appears separate from adjacent normal hepatic tissue because no bile ducts present

B. focal nodular hyperplasia

1. young women

2. use of oral contraceptives

3. does not produce symptoms, hemorrhage, rupture, or malignant change

4. microscopically, difficult to distinguish from normal tissue because bile ducts present

C. cavernous hemangiomas

1. all age groups

2. often grow during pregnancy

3. diagnosis by US, CT, MRI, radionuclide scan, or arteriography (can’t do biopsy because bleeds)

4. most common liver tumor encountered coincidentally at laparotomy

5. most hemangiomas are small and do not cause symptoms

6. complications: CHF, consumptive coagulopathy

7. resection are usually determined by the presence of symptoms

XI. primary malignant tumor

A. hepatocellular carcinoma

1. most prevalent malignant disease worldwide

2. common in sub Saharan africa, southeast asia, japan, the pacific islands, Greece, and italy

3. etiology

a. HBV

b. Alcohol cirrhosis

c. Blood group B

d. Hepatic adenoma

e. Aflatoxin

f. Plant alkaloids

g. OCP

h. Vinyl chloride

i. Thorotrast

j. Smoking

k. CCL4 (organochloride pesticides)

4. clinical

a. weakness

b. malaise

c. upper abdominal pain

d. weight loss

e. jaundice

f. hepatomegaly

5. diagnosis

a. oncofetoprotein alpha fetoprotein (AFP)

b. AFP elevated in 28087% of patients

c. In U.S.A., 75% of patient with HCC arising in association with HBV, cirrhosis had AFP level above 400ng/ml

d. Alkaline phosphatase is elevated in over 50%

e. arteriography

6. treatment

a. surgery

b. wedge resection is the procedure of choice for patients with cirrhosis

c. overall survival of untreated HCC is 3-4 months after symptoms appear, bad prognosis

d. if the lesion is resected, average survivor is 3 years

e. can resect up to 80% of liver and leave 20% which will regenerate with time, patient who is not cirrhotic, this type of resection will regenerate quickly in 3 weeks

XII. metastatic tumor liver

A. according to one autopsy study, bronchogenic carcinoma was the most common primary lesion causing hepatic metastases

B. next in frequency

1. colon:  if resect lesions in liver, will improve survival

2. pancreas

3. breast

4. stomach

C. clinical

1. pain

2. ascites

3. jaundice

4. palpable mass

5. weight loss

6. anorexia

7. fever

8. vague gastrointestinal complaints

D. diagnosis

1. US

2. CT:  anatomy of tumor and for staging

3. Radionuclide imaging

E. Liver is most common site of metastatic colorectal cancer

F. Management

1. patient with tumors greater than 5 cm in diabemeter had a poorer outcome

2. wedge resection with generous margin of normal tiusse was as effective as lobectomy

3. 3 year survival in recent reports of resection for metastatic colorectal cancer is appx 35-40%

4. 5 year survival appears to be about 20-30%

5. chemo for metastatic colorectal cancer to liver is 5FU (20% response)

G. contraindications to major hepatic resection (questions)

1. total hepatic involvement

2. advance cirrhosis

3. vena caval or main portal vein invasion

4. extrahepatic tumor involvement:  to other organ, brain, lung, stomach mets to ovary (kruckenberg)

XIII. Questions for intestinal obstruction

A. Closed loop obstruction: volvulus

B. Colon artery:  marginal artery

C. Cause obstruction children: hernia

D. Cause obstruction middle age: adhesions

E. Cause obstruction elderly: cancer

