CHAPTER 10. JAUNDICE
OVERVIEW

· According to clinical and laboratory features there are three main types of hyperbilirubinemia: prehepatic (hemolytic), hepatic (parenchimatous) and posthepatic (obstructive, or mechanical) (see Tables 10-1, 10-2, 10-3 and Scheme 10-1).

· These three types must be clearly differentiated because it severely influences correct treatment and patient’s survival, especially in advanced cases.

· Severe and long-term jaundice produces severe cholestatic hepatitis with subsequent hepatic and renal failure and coagulopathy that may ultimately lead to death including due to massive gastrointestinal hemorrhage. 

Table 10-1. List of causes of jaundice 

	Congenital causes

Enzymatic (glucuronyl transferase) deficiencies

Gilbert's syndrome 

Crigler-Najjar syndrome

Familial conjugative disorders

Dubin-Johnson syndrome

Rotor's syndrome

Hemolytic diseases (ineffec​tive erythropoesis)

Physiologic causes

Neonatal jaundice 

Secondary to "immature" 

Inadequate glucuronyl transferase

Increased pigment production 

Massive tissue infarction 

Large collections of blood in tissues

Inflammatory and chronic liver disease 

Cholangitis (including primary sclerosing cholangitis, reflux-cholangitis)
Hepatitis

Toxic

Alcoholic 

Infectious (viral)

Liver cirrhosis

Liver amyloidosis
Infectious diseases

Leptospirosis

Brucellosis

Typhus

Drug- or toxin-induced deficiencies

Impaired uptake of bilirubin

Hemolysis

Cholestasis


	Obstruction of lumen of biliary ducts  

Gallstones, including common hepatic duct stones and common bile duct stones

Biliary stricture

Stenosis of sphincter of Oddi

Fragments of echinococcus endocyst

Worms (ascarids, ect.)

Obstruction by neoplastic disease

Malignant tumors of the liver

Primary 

Metastatic 
Carcinoma of pancreas 

Ampullary carcinoma

Carcinoma of the gallbladder

Klatskin types of tumors (common hepatic duct and common bile duct obstruction)

Involvement of portal nodes 

Metastases 

Non-Hodgkin lymphoma

Hodgkin’s disease

External compression by benign diseases

Pancreatitis 

             Acute (temporary compression by edematous 

             head)
             Chronic pancreatitis (pseudotumorous) 

Hydatid cysts

Benign tumors of liver

Hematomas

Pericholedocheal lymphadenitis

Miscellaneous 

Choledochal cysts

Post-transfusion hemolysis




Table 10-2. Classification of jaundice

	Defect in bilirubin metabolism
	Predominant hyperbilirubinemia
	Examples

	Increased production
	Unconjugated
	Congenital hemoglobinopathies, hemolysis, multiple transfusions, sepsis, severe burns

	Impaired hepatocyte uptake or conjugation
	Unconjugated
	Gilbert's disease, Crigler-Najjar syndrome, neonatal jaundice, drug-induced jaundice, viral hepatitis

	Impaired transport and excretion
	Conjugated
	Dubin-Johnson syndrome, Rotor's syndrome, hepatitis (alcoholic or viral), cirrhosis, amyloidosis, carcinoma, granulomatous disease, drug-induced

	Biliary obstruction
	Conjugated
	Choledocholithiasis, benign strictures, pancreatitis, sclerosing cholangitis, periampullary cancer, cholangiocarcinoma


From: Basic surgery/ed., H.C. Polk, Jr., et al. – 5th ed.

Scheme 10-1. An algorithm for the work-up of the jaundiced patient
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From: Basic surgery/ed., H.C. Polk, Jr., et al. – 5th ed.

Table 10-3. Laboratory tests in the diagnosis of jaundice

	Cause of jaundice
	Serum bilirubin
	Serum alkaline phosphatase
	Serum transaminases
	Urine

	
	Conjugated
	Unconjugated
	
	
	Bilirubin
	Urobilinogen

	Hemolysis
	(

	(((
	(

	(

	0
	((

	Hepatocellular dysfunction
	((
	((
	(
	(((
	((
	(

	Intrahepatic cholestasis                 
	(((
	((
	(
	((
	(((
	0 or (

	Extrahepatic obstruction              
	(((
	((
	(((
	(
	(((
	0 or (


From: Basic surgery/ed., H.C. Polk, Jr., et al. – 5th ed.

CHOLEDOCHOLITHIASIS
Overview

· Choledocholithiasis is the most common cause of mechanical jaundice, followed by pancreatitis and carcinoma of head of pancreas. 

· Choledocholithiasis can be single or multiple and is found in 10% - 20% of patients who undergo cholecystectomy. 
· Most stones are formed in the gallbladder and pass into the duct. However, primary common duct stones can form in the absence of a gallbladder, especially in reflux-cholangitis. 

· The passage of stones through the papilla of Vateri may produce an attack of acute biliary pancreatitis (see Chapter 2) rather than mechanical jaundice. The stone impacted into the papilla of Vateri (see Fig. 10-8-a) may produce acute biliary pancreatitis combined with jaundice.
Clinical features and laboratory data

· Some patients are asymptomatic.
· Previous history of gallstone disease (or surgery for gallstones) is highly suggestive for common bile duct (СВD) stones as a primary problem or as a residual disease after cholecystectomy (postcholecystectomy syndrome).  

· Most patients present with right upper quadrant pain that radiates to the back and right shoulder, intermittent obstructive jaundice, skin itching, acholic stools, and bilirubinuria.

· In contrast to neoplastic obstruction of the common bile duct, the gallbladder is not palpable (in the absence of severe acute calculous cholecystitis).

· Liver function tests results are consistent with obstructive jaundice and include elevations in bilirubin and alkaline phosphatase (see Table 10-3). 

Diagnosis

· Ultrasonography (see Fig. 10-1) is the first step of diagnostics of patients with suspected choledocholytiasis. Unfortunately, its diagnostic accuracy doesn’t exceed 30% – 40%, limited by the size of stones.   
· Thus, more accurate test for revealing small and multiple stones is endoscopiс retrograde cholangio-pancreatography (ERCP) (see Fig. 10-2). It may completely evaluate other changes of intra- and extrahepatic biliary ducts (see later). 
· Magnetic resonance cholangio-pancreatography (MRCP) is non-invasive and quite accurate test for detecting CBD stones that currently become an alternative to such invasive technique as ERCP (see Fig. 10-3). It is also highly beneficial is detecting other anatomical changes of biliary tract (see later).   
· If there is a severe jaundice requiring external drainage of biliary tract, percutaneous transhepatic cholangiography (PTC) may be used (see Fig. 10-4). 
· While open or laparoscopic exploration for suspected CBD stones, operative cholangiography (see Fig. 10-5) and choledochoscopy (see Fig. 10-6) is necessary for making the diagnosis when the stones couldn’t be palpated or determined by passage of the probe through the CBD; or as a control of completeness of CBD clearance. Operative ultrasound (less accurate method) may also be helpful in these circumstances.
· For intra-operative or postoperative control of adequacy of CBD clearance and revealing the residual stones, cholangiography may be performed via T-tube or other drainage of biliary ducts (fistulocholangiography) (see Fig. 10-7).    

· All these diagnostic tools show dilation of CBD and intrahepatic biliary ducts; and may show a presence of gallstones in these ducts. 

· Endoscopic techniques may also be helpful for revealing direct and indirect signs of choledochlythiasis. An impacted stone in the papilla of Vateri may be visible (see Fig. 10-8-a) or may produce papillitis easy detectable by duodenoscopy (see Fig. 10-8-b). Endoscopiс ultrasonography performed either preoperatively or intraoperatively may be very beneficial (see Fig. 10-9).
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Fig. 10-1. US picture of СВD stone 
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Fig. 10-2. ERCP for detecting СВD stones 
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Fig. 10-3. MRCP pictures of СВD stones
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Fig. 10-4. Pictures of СВD stone obtained by percutaneous transhepatic cholangiography
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Fig. 10-5. Technique of operative cholangiography for detecting CBD stones 
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Fig. 10-6. Technique of choledochoscopy for detecting CBD stones 
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Fig. 10-7. Fistulocholangiography for detecting CBD stones
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Fig. 10-8. Endoscopic picture of impacted stone (A) and papillitis due to CBD stone (B)
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Fig. 10-9. Endoscopic ultrasound for detecting CBD stones
Surgical treatment

Scheme 10-2. Algorithm of management of choledocholithiasis
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· Open or laparoscopic cholecystectomy and common bile duct exploration via supraduodenal choledochotomy and removal of stones is the most common procedures for choledocholithiasis combined with calculous cholecytstitis (see Fig. 10-10). It should be completed by placement of T-tube (Kher’s drain) or other type of drain, particularly in the case of cholangitis, severe jaundice, biliary pancreatitis, stenosis of sphincter of Oddi, and for the purpose of postoperative control of adequacy of CBD clearance.

· Thus, primary closure of CBD could be performed in limited settings. For example, it may be done after negative results of exploration (transitory mechanical jaundice, when the small stone have already passed out the CBD, or when a jaundice is due to compression of CBD by enlarged head of pancreas in acute pancreatitis), and precise suturing of CBD could be easily performed, especially while laparoscopic procedure. 

· While laparoscopic procedures, exploration of CBD usually is done via the cystic duct (after its balloon dilation) using thin choledochoscope. If the stones are found, they may be removed by the Dormia basket under direct control of the scope (see Fig. 10-11). 

· If there is failure to remove the stone impacted into the papilla of Vater, intraoperative endoscopic sphincterotomy, or transduodenal sphincterotomy (see Fig. 10-12), or early postoperative endoscopic sphincterotomy may be done.

· If there is a postcholecystectomy syndrome (residual, or forgotten, CBD stones), the procedure of choice is endoscopic sphincterotomy (see Fig. 10-13).      
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Fig. 10-10. Scheme of operation for choledocholithiasis
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Fig. 10-11.  Scheme of laparoscopic CBD clearance via the cystic duct
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Fig. 10-12. Scheme of transduodenal sphincterotomy 
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Fig. 10-13. Scheme of endoscopic sphincterotomy 
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Fig. 10-14. Scheme of antegrade removal of CBD stones via T-tube channel

· Operative cholangiography has decreased the need for common bile duct explo​ration and increased the proportion of positive explorations. Thus, many authors recommend it as a routine procedure. 
· The only absolute indication for common bile duct exploration is a palpable stone in the common bile duct. Other common indications for CBD exploration are: increased size of the common bile duct, history of jaundice, small stones in the gallbladder with a large cystic duct, a history of cholangitis or pancreatitis (see Table 10-4).

Table 10-4. Indications for common duct exploration at cholecystectomy

	Mandatory

History of jaundice

Common duct >1.2 cm in diameter

Presence of stones in gallbladder smaller than diameter of cystic duct 

Cholangiogram demonstrating filling defect in common duct 

Associated pancreatitis 

Palpable stone in common duct 

Acalculous acute cholecystitis

Suggestive

Common duct 0.9 to 1.2 cm in diameter

History compatible with cholangitis (fever and chills, tender liver) 

Multiple small stones in gallbladder




BILIARY STRICTURES
Clinical features and laboratory data

· As a rule, a history of previous biliary surgery presents.

· Intermittent or persistent obstructive jaundice, skin itching, acholic stools, and bilirubinuria.

· Liver function test are characteristic for obstructive jaundice and cholestatic hepatitis.

Diagnosis

· Diagnostic studies include ultrasonography, ERCP, MRCP, and, less commonly, percutaneous trans​hepatic cholangiography (PTC), that show dilation of CBD and intrahepatic biliary ducts and stricture of the terminal part of CBD (the last most accurately is determined by ERCP (see Fig. 10-15) or trans​hepatic cholangiography (see Fig. 10-16)). 

· MRCP and ERCP with brush-biopsy are useful methods for differential diagnostics with CBD stones, stenosis of sphincter of Oddi, Klatzkin type tumors, and carcinomas of papilla of Vater and head of pancreas.
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Fig. 10-15. ERCP pictures of complete (A) and partial (B) strictures of CBD
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Fig. 10-16. Cholangiographic pictures of complete (A) and partial (B) strictures of common hepatic duct
Surgical treatment

Scheme 10-3. Algorithm of management of biliary strictures
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Fig. 10-17. Scheme of Smith’s hepaticojejunostomy
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Fig. 10-18. Scheme of choledochojejunostomy
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Fig. 10-19. Retrograde placement of self-expandable metallic stent (Z-stent) 

STENOSIS OF SPHINCTER OF ODDI
· Stenosis of the sphincter of Oddi is a scar narrowing of terminal part of CBD and/or papilla of Vater associated with gallstone disease.
· The disease may produce either transient or persistent mechanical jaundice, cholestatic hepatitis, and chronic relapsing pancreatitis (due to expansion of scar process to the Wirsung duct).

· It also causes colicky right upper quadrant pain, nausea, vomiting, and symptoms and signs of recurrent pancreatitis (see below). 

· Diagnosis is confirmed by ERCP (see Fig. 10-20), MRCP (see Fig. 10-21), PTC (Fig. 10-22) or intra-operative data (including choledochoscopy). These visualization tolls show scar narrowing of the terminal part of CBD and slight dilation of extra- and intrahepatic biliary ducts.
· Treatment mainly depends on whether this condition is diagnosed pre- or intraoperatively, or postoperatively (i.e. a variant of postcholecystectomy syndrome) (see Scheme 10-4).  
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Fig. 10-20. ERCP picture of stenosis of sphincter of Oddi
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Fig. 10-21. Cholangiographic picture stenosis of sphincter of Oddi
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Fig. 10-22. MRCP picture stenosis of sphincter of Oddi 

Scheme 10-4. Algorithm of management of stenosis of sphincter of Oddi
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Fig. 10-23. Scheme of antegrade transpapillary biliary stenting 

CHOLANGITIS
· Cholangitis, or infection of the bile ducts, is a potentially life-threatening disease that results from concurrent biliary infection and obstruction. 
· Benign postoperative strictures and common bile duct stones account for 60% of the cases. Neoplasms, sclerosing cholangitis, plugged biliary drainage tubes, and biliary contrast studies are other causes. E. coli is the most common offending organism.

· Charcot's triad of fever, jaundice, and right upper quadrant pain is present in 70% of cases. In severe cases, hypotension may be present.

· Treatment includes relief of the obstruction, adequate drainage of biliary tract, massive antibiotic therapy, resuscitation with fluids and electrolytes, and correction of hepatic failure.

PRIMARY SCLEROSING CHOLANGITIS
Overview
· Primary sclerosing cholangitis is a disease of unknown etiology that affects the biliary tract, resulting in stenosis or obstruction of the ductal system. 

· The bile ducts show edema and areas of inflammation and fibrosis. 
· Progressive obstruction, if not relieved, results in biliary cirrhosis and liver failure.

Clinical features
· Symptoms and signs include right upper quadrant pain or painless jaundice, usu​ally without fever or chills, pruritis, fatigue, nausea, and symptoms of hepatic failure.

· Other inflammatory conditions, particularly ulcerative colitis, may be present.
Visualization data

· The diagnosis is usually made by ERCP or a transhepatic choiangiogram and occasionally by intraoperative cholangiography.

· Criteria needed to fulfill the diagnosis are: thickening and stenosis of a major portion of the biliary ductal system; absence of prior surgery, choledocholithiasis, malignancy, or congenital bil​iary anomalies; no evidence of primary liver disease, particularly primary biliary cirrhosis.
Treatment

· Operative management is somewhere similar to that for biliary strictures (see above). Restoration of adequate and permanent bil​iary drainage is the goal of operative management.

· External biliary drainage, using a T-tube (see Fig. 10-10) or transhepatic percutaneous drainage (see Fig. 10-4) is used as an initial step for decompression and control of cholangitis.  

· Internal biliary drainage, via either a hepaticojejunal (see Fig. 10-17) or choledochojejunal (see Fig. 10-18) anastomosis, is the preferred method of management. This is successful only when the major area of involvement is the extrahepatic bile ducts. 
· If the patient is poor candidate for surgery, stenting procedure (see Fig. 10-19) (established by open, laparoscopic or endoscopic approach) is indicated. Currently, Z-stents are the best in term of period of occlusion and need of replacement.  

· Prognosis is poorly defined at present. If the liver parenchyma has been damaged or if the intrahepatic ducts are significantly involved, only hepatic transplantation offers a real chance of longevity, and this procedure is only possible when the patient is free of sepsis.

PANCREATIC ADENOCARCINOMA
Overview

· The incidence of pancreatic adenocarcinoma is rapidly increasing, especially in men. It is now the fourth most common cause of cancer death for men in the United States. 

· The rising incidence may be associated with tobacco, alcohol, and coffee use, diabetes, or asbestos exposure.
· The tumor occurs most often in people between 50 and 70 years of age.

TNM-Classification

T - primary tumor 


TX
Primary tumor cannot be assessed 
T0
No evidence of primary tumor 
Tis
Carcinoma in situ 
T1
Tumor limited to pancreas, 2 cm or less in greatest dimension 
T2
Tumor limited to pancreas, more than 2 cm in greatest dimension 
T3
Tumor extends beyond pancreas, but without involvement of coeliac axis or superior 

            mesenteric artery 
T4
Tumor involves coeliac axis or superior mesenteric artery 

N - regional lymph nodes 

NX
Regional lymph nodes cannot be assessed 
N0
No regional lymph node metastasis 
N1
Regional lymph node metastasis 

M - distant metastasis 

MX
Distant metastasis cannot be assessed 
M0
No distant metastasis 
M1
Distant metastasis 

Stage grouping

	Stage 0
	Tis
	N0
	M0

	Stage IA
	T1
	N0
	M0

	Stage IB
	T2
	N0
	M0

	Stage IIA
	T3
	N0
	M0

	Stage IIB
	T1, T2, T3
	N1
	M0

	Stage III
	T4
	Any N
	M0

	Stage IV
	Any T
	Any N
	M1


Clinical features
· Early symptoms are usually vague (e.g., epigastric pain, weight loss, backache, and depression).

· Thrombophlebitis may be the initial presentation. It is migratory and ultimately develops in as many as 10% of patients.

· The symptoms at the time of presentation are related to the location of the tumor within the pancreas. 

· The head of the pancreas is the most common site. Tumors here produce weight loss and obstructive jaundice in 75% of patients. The jaundice is painless, although back pain or vague abdominal discomfort may be present in up to 25% of patients at this stage. 

· An upper abdominal mass may be palpable. It represents the tumor mass in as many as 20% of patients and indi​cates incurability. If the mass represents an enlarged, non-tender gallbladder (Courvoisier's gallbladder), the cause is most commonly an obstructing pancreatic neoplasm, but the gallbladder is palpable in fewer than 50% of patients.

· Tumors of head of pancreas may compress or grow into the duodenum producing obstruction and bleeding.

· Carcinomas of the body or tail of the pancreas are less common and generally present at a more advanced stage because only about 10% produce obstructive jaundice.

Visualization data

· Screening for early pancreatic cancer (e.g., CT, MRI) is likely to be useful; however, even tumors as small as 2-3 cm are not usually curable because of early distant metastases. 
· Ultrasonography (see Fig. 10-24), CT and MRI (see Fig. 10-25) usually reveals hypodensive lesion with irregular boards within the pancreas, and dilation of biliary ducts. MRCP is also useful and non-invasive tool. 

· The diagnosis may be also settled by PTC showing abrupt narrowing of the pancreatic portion of CBD. It is also helpful to distinguish pancreatic carcinoma with other lesions of biliary ducts producing jaundice. Percutaneous transhepatic drainage is frequently performed procedure as a first step of treatment due to high degree of jaundice, and .
· Endoscopic examination is also one of the first tests which role is to rule out carcinoma of pappilla of Vater. In the case of gastric outlet obstruction due to carcinoma of head of pancreas endoscopic examination is essential (see Fig. 20-26).   

· Percutaneous fine-needle aspiration (FNA) with biopsy, which is a highly reliable technique to diag​nose a malignancy, uses ultrasound or CT scanning to direct a small-bore needle to a mass. Unfortunately, it cannot be routine test due to high risk of bleeding in severely jaundiced patients.
· ERCP may demonstrate pancreatic cancers (showing the compression of CBD or Wirsung duct (see Fig. 20-27)) but it is more accurate for diagnostics of biliary ducts carcinomas and distinguishing them with other lesions. In these instances, specimens (using brush-biopsy) can be collected from the common biliary duct and pancreatic duct for cytologic examination.
· Endoscopic ultrasound is frequently helpful and less accurate then transabdominal one (see Fig. 20-28).
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Fig. 10-24. US picture of pancreatic carcinoma
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Fig. 10-25. CT (A) and MRI (B) pictures of pancreatic carcinoma
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Fig. 10-26. Endoscopic picture of invasion of duodenum by pancreatic carcinoma

A [image: image36.png]



B [image: image37.png]by

A
.




Fig. 10-27. ERCP pictures of carcinoma of head (A) and body (B) of pancreas  
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Fig. 10-28. EUS picture of pancreatic carcinoma  

Treatment

Scheme 10-5. Algorithm of management of carcinoma of head of pancreas
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· Pancreaticoduodenectomy (Whipple’s procedure) (seу Fig. 10-29) is the standard surgical treatment for adenocarcinoma of the head of the pancreas when the lesion is curable by resection. It involves removal of the head of the pan​creas, duodenum, distal common bile duct, gallbladder, and distal stomach. The gastrointestinal tract is then reconstructed with creation of gastrojejunostomy, choledochojejunostomy, and pancreaticojejunostomy. The operative mortality rate with this extensive operation can be as high as 15%. The complication rate is also considerable, including sepsis and pancreatic ductal leakage. In addition, it makes an unpleasant postoperative life.

· Symptomatic and palliative procedures are performed more frequently than curative ones and include attempt to relieve biliary obstruction by using either the common bile duct (see Fig. 10-18) or the gallbladder (see Fig. 10-30) as a conduit for decompression into the intestinal tract . As many 20% of patients may require further surgery for gastric outlet obstruc​tion (see Fig. 5-3).

· Percutaneous transhepatic or endoscopic retrograde biliary stents can sometimes be used to provide inter​nal biliary drainage for obstructive jaundice, thereby avoiding a major operative procedure (see Fig. 10-19).

· Distal pancreatectomy, usually with splenectomy and lymphadenectomy, is the procedure performed for carcinoma of the midbody and tail of the pancreas (see Fig. 10-31).

· Chemotherapy has been used in the treatment of pancreatic adenocarcinoma. Multidrug regimens have produced a response in about 20%-25% of patients with metastases.
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Fig. 10-29. Scheme of Whipple procedure  
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Fig. 10-30. Scheme of cholecystojejunostomy bypass
[image: image42.jpg]



Fig. 10-31. Scheme of distal pancreatectomy  

Prognosis 

· Overall, the 5-year survival rate is less than 5%, and cures are extremely rare. Most patients die in less than 1 year. 
· The median length of survival for patients with unresectable tumors is 6 months.

· Even for those few patients with resectable tumors, results of surgery are not good. Only about 10% of patients who undergo resection will live 5 years.

· The poor prognosis is due in part to the difficulty in making a diagnosis while the tumor is at an early stage: only about 10% of pancreatic adenocarcinomas are resectable at the time of diagnosis.

Other pancreatic malignancies

· Other pancreatic malignancies are infrequent. They include cystadenocarcinomas (which typically occur in women), nonfunctional islet cell tumors, and peptide-producing tumors, such as insulinomas (see Fig. 10-32) and gastrinoma producing Zollinger-Ellison syndrome (see Fig. 10-33).
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Fig. 10-32. Angiographic picture of insulinoma of tail of pancreas  
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Fig. 10-33. MRI picture of gastrinoma of head of pancreas  

CARCINOMA OF PAPILLA OF VATER
Clinical characteristics
· Clinical features of carcinoma of papilla of Vater are very similar to those for carcinoma of head of pancreas (see above). 

· The differences are: carcinoma of papilla of Vater is less malignant and survival time is 1.5 – 2 times more; gastrointestinal bleeding may be additional clinical presentation.  

· Diagnosis is made by duodenoscopy (see Fig. 10-34) along with biopsy. Other diagnostic tools described above for the pancreatic tumors are used for assessment of extension of malignant process. 
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Fig. 10-34. Endoscopic picture of ampullary carcinoma 

TNM-classification

T - primary tumor

TX
Primary tumor cannot be assessed
T0
No evidence of primary tumor
Tis
Carcinoma in situ
T1
Tumor limited to ampulla of Vater or sphincter of Oddi
T2
Tumor invades duodenal wall
T3
Tumor invades pancreas
T4
Tumor invades peripancreatic soft tissues, or other adjacent organs or structures

N - regional lymph nodes

NX
Regional lymph nodes cannot be assessed
N0
No regional lymph node metastasis
N1
Regional lymph node metastasis

M - distant metastasis

MX
Distant metastasis cannot be assessed
M0
No distant metastasis
M1
Distant metastasis

Stage grouping

	Stage 0
	Tis
	N0
	M0

	Stage IA
	T1
	N0
	M0

	Stage IB
	T2
	N0
	M0

	Stage IIA
	T3
	N0
	M0

	Stage IIB
	T1, T2, T3
	N1
	M0

	Stage III
	T4
	Any N
	M0

	Stage IV
	Any T
	Any N
	M1


Treatment

Scheme 10-6. Algorithm of management of ampullary carcinoma
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CARCINOMA OF EXTRAHEPATIC BILIARY DUCTS 
Overview 

· Common bile duct malignant tumors are rare and difficult to cure.

· The gross pathologic finding is a mass involving a portion of the bile ducts. The microscopic appearance is that of adenocarcinoma, although the distinction from sclerosing cholangitis may be difficult.

· The tumor may be located in the distal common bile duct (one-third of cases), the common hepatic duct or cystic duct (one-third of cases), or the right or left hepatic duct. When the confluence of the hepatic ducts is involved, the tumor is termed a Klatskin tumor.

· The tumor initially metastasizes to the regional lymph nodes (16% of cases), spreads by direct extension into the liver (14%), or metastasizes to the liver (10%).

TNM-classification

T - primary tumor

TX
Primary tumor cannot be assessed 
T0
No evidence of primary tumor 
Tis
Carcinoma in situ 
T1
Tumor confined to the bile duct 
T2
Tumor invades beyond the wall of the bile duct 
T3
Tumor invades the liver, gallbladder, pancreas, and/or unilateral tributaries of the portal vein (right or 
             left) or hepatic artery (right or left) 
T4
Tumor invades any of the following: main portal vein or its tributaries bilaterally, common hepatic 
             artery, or other adjacent structures, e.g., colon, stomach, duodenum, abdominal wall 

N - regional lymph nodes

NX
Regional lymph nodes cannot be assessed 
N0
No regional lymph node metastasis 
N1
Regional lymph node metastasis

M - distant metastasis

MX
Distant metastasis cannot be assessed 
M0
No distant metastasis 
M1
Distant metastasis

Stage grouping

	Stage 0
	Tis
	N0
	M0

	Stage IA
	T1
	N0
	M0

	Stage IB
	T2
	N0
	M0

	Stage IIA
	T3
	N0
	M0

	Stage IIB
	T1, T2, T3
	N1
	M0

	Stage III
	T4
	Any N
	M0

	Stage IV
	Any T
	Any N
	M1


Clinical presentation and visualization data
· The patient usually complains of pruritus, anorexia, weight loss, and an aching right upper quadrant pain. Jaundice is usually severe.

· The following diseases may be associated with this malignancy: sclerosing cholangitis, chronic parasitic infection of the bile ducts, gallstones (present in 18% - 65% of cases).

· Diagnosis is made by PTC or ERCP that show narrowing of biliary ducts with irregular boards or complete obstruction. ERCP is capable of brush biopsy for pathologic examination.

Treatment 
Scheme 10-7. Algorithm of management of carcinoma of extrahepatic biliary ducts
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· The management of common bile duct tumors is generally surgical, although fewer than 10% are resectable at the time of the initial diagnosis.

· Proximal lesions can sometimes be locally resected with biliary reconstruction. The average length of survival after resection is 23 months. 
· Tumors in the distal duct may be cured by combined resection (Whip​ple procedure) (see above).
· Unresectable lesions should have rigid stents placed while laparotomy (see Fig. 10-35), percutaneously (see Fig. 10-36) or endoscopically (see Fig. 10-19) to provide palliation of the biliary obstructive symptoms. Laparotomy with external drainage only is associated with an average survival time of less than 6 months. With stenting, the average survival time is 19 months.
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Fig. 10-35. Scheme of Saypol’s hepaticojejunostomy 
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Fig. 10-36. Scheme of percutaneous transhepatic transpapillary (“external-internal”) biliary stenting 

CARCINOMA OF GALLBLADDER
Overview

· Carcinoma of the gallbladder accounts for 4% of all carcinomas. It is the most common cancer of the biliary tract and occurs in 1% of all patients undergoing biliary tract surgery.

· Although the cause is not known, 90% of the patients have cholelithiasis. 

· About 80% of the tumors are adenocarcinomas. Metastases occur by lymphatic spread to the pancreatic, duodenal, and choledochal nodes, and by direct extension to the liver.

TNM-classification

T - primary tumor

TX
Primary tumor cannot be assessed 
T0
No evidence of primary tumor 
Tis
Carcinoma in situ 
T1
Tumor invades lamina propria or muscle layer 
     T1a
Tumor invades lamina propria 
     T1b
Tumor invades muscle layer 
T2
Tumor invades perimuscular connective tissue, no extension beyond serosa or into liver 
T3
Tumor perforates serosa (visceral peritoneum) and/or directly invades the liver and/or one other adjacent organ or structure, e.g., stomach, duodenum, colon, pancreas, omentum, extrahepatic bile ducts 

T4
Tumor invades main portal vein or hepatic artery, or invades two or more extrahepatic organs or structures 

N - regional lymph nodes

NX
Regional lymph nodes cannot be assessed
N0
No regional lymph node metastasis
N1
Regional lymph node metastasis

M - distant metastasis 

MX
Distant metastasis cannot be assessed 
M0
No distant metastasis 
M1
Distant metastasis

Stage grouping

	Stage 0
	Tis
	N0
	M0

	Stage IA
	T1
	N0
	M0

	Stage IB
	T2
	N0
	M0

	Stage IIA
	T3
	N0
	M0

	Stage IIB
	T1, T2, T3
	N1
	M0

	Stage III
	T4
	Any N
	M0

	Stage IV
	Any T
	Any N
	M1


Clinical features

· The most common complaint except jaundice is right upper quadrant pain. It is often associated with nausea and vomiting. 

· The diagnosis is rarely made preoperatively.

Treatment 
· The only truly curable cases are those where the tumor is found inciden​tally at cholecystectomy for other reasons. 

· If there is microscopic invasion of the gallbladder, cholecystectomy with wedge resection of the liver and regional lymphadenectomy may improve the survival.

· Palliative treatment options are similar to those for carcinomas of extrahepatic biliary ducts (see above).  

· Prognosis is poor: 5-year survival rate ranges from 0% to 10%.

CHRONIC PANCREATITIS
Overview

· Chronic pancreatitis is often progressive.

· Pathologic findings include fibrosis and calcification throughout the gland. The ductal dilatation in its end stages produces a "chain-of-lakes" appearance.

· Common bile duct obstruction or duodenal obstruction can occur in advanced cases of chronic pancreatitis as a result of inflammation in surrounding areas.

· The cause is almost always alcohol-related. However, certain congenital anomalies can produce chronic ductal obstruction and chronic pancreatitis.

Clinical features 
· A history of unrelenting pain is usual in advanced cases of chronic pancreatitis. 
· Pancreatic damage may be severe enough to cause pancreatic endocrine insuffi​ciency, with impaired glucose tolerance or true diabetes.

· Exocrine pancreatic insufficiency results in malabsorption, with consequent weight loss and steatorrhea.

Visualization data

· Plain films may show the calcifications in the ductal system (see Fig. 2-6) or may aid in delineating neighboring areas that are caught in the inflammatory process.
· Main ultrasound or CT/MRI findings are enlargement of pancreas and its increased density (see Fig. 10-37).  Calcifications and dilation of Wirsung’s duct may be detected by either US or CT/MRI (see Fig. 10-38).
· Severe disease in the head of the pancreas can mimic carcinoma and cause bile duct obstruction revealed by ultrasound by detecting dilation of CBD (pseudotumorous pancreatitis).

· Upper GI series may show the enlargement of the “loop” of duodenum due to enlarged head of pancreas (see Fig. 10-39). 

· ERCP is accurate method to reveal structural abnormalities of ductal system of pancreas (see Fig. 10-40) and differentiate chronic pancreatitis with other disease that cause biliary obstructioin including malignancy.
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Fig. 10-37. US picture of chronic pancreatitis
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Fig. 10-38. CT picture of chronic pancreatitis
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Fig. 10-39. Radiological picture of chronic pancreatitis
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Fig. 10-40. ERCP picture of chronic pancreatitis

Treatment

· Medical treatment includes: analgesia, endocrine and exocrine replacement as needed, and general measures, such as avoidance of alcoholic beverages and correction of malnutrition. 
· The main goal of surgery for jaundice caused by chronic pseudotumorous pancreatitis is to renew passage of bile. If the obstruction detected while laparoscopic or open procedure for gallstone disease or postcholecystectomy syndrome, antegrade transpappillary stenting (see Fig. 10-23) may be sufficient. If there are no indications for major surgery, endoscopic sphincterotomy, retrograde transpappillary stenting and stenting of Wirsung’s duct is procedure of choice. If stenting is not effective or it requuires frequent replacements of stent, laparoscopic or open cholecysto (choledocho-) jejunostomy is performed.   
· Surgical treatment performed for debilitating disease with severe pain depends on the condition of the pancreatic ducts, as determined by ERCP. 
· A dilated chain-of-lakes duct is treated by wide unroofing of the duct and dilated ductules, with drainage of the entire open pancreas into a defunctionalized (Roux) jejunal loop (Puestow procedure) (see Fig. 10-41). 
· A proximal ductal obstruction is usually treated by amputating the tail of the pancreas and draining the pancreas retrogradely (by invagination of stump of pancreas into the defunctionalized jejunal loop) (Duval procedure).

· For a patient with severe pain and a fibrotic, non-dilated duct, possible surgical pro​cedures include: Child operation, which is a 95% pancreatectomy; and splanchnicectomy, either abdominal or thoracic.
· Surgical procedure for duodenal obstruction is gastrojejunostomy and truncal vagotomy. 
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Fig. 10-41. Scheme of Puestow procedure

CHOLEDOCHAL CYSTS
Overview

· Choledochal cysts are congenital malformations of the pancreaticobiliary tree.

· The pathogenesis is not known. Pathologically, patients show cystic dilatation of the common bile duct, a normal liver parenchyma and (except in Caroli's disease) a normal intrahepatic biliary tree, and partial obstruction of the terminal common bile duct.
Classification 

· Type I: Fusiform dilatation of the common bile duct

· Type II: Diverticulum of the common bile duct

· Type III: Choledochocele involving the intraduodenal portion of the common bile duct

· Type IV: Cystic involvement of the intrahepatic bile ducts (Caroli's disease)

Scheme 10-8. Longmire's modifica​tion of Alonso-Lej's classification of choledochal cysts 
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Clinical features and visualization data
· The most common presenting symptom is intermittent jaundice.
· The classic triad of pain, jaundice, and an abdominal mass occurs in only 30% of the patients.

· Ultrasonography is the best initial investigative study demonstrating underlined anatomical changes. 
· PTC or ERCP can define the extent of the disease but are not always necessary.

Treatment

· Due to the risk of malignancy, cyst excision (rather than bypass) is the cor​nerstone of surgery.

· Type I patients are treated with cholecystectomy, cyst excision, and a Roux-en-Y-choledochojejunostomy.

· Type II patients are treated by excision of the common bile duct diverticulum (drainage of CBD by T-tube is necessary).

· Type III patients are treated by cyst excision and choledochoduodenostomy or transduodenal sphincteroplasty.

· The type IV anomaly may be fatal. Patients require liver transplantation.
REVIEW TESTS

1. All of the following are potential causes of extra-hepatic biliary obstruction except:

A. Pancreatitis

B. Sclerosing cholangitis

C. Cholangiocarcinoma

D. Gilbert's disease

E. Choledocholithiasis

2. A 50-years-old woman was admitted to surgical department with complaints of moderate constant pain at right subcostal region, jaundice, subfebrile to febrile temperature. The symptoms appeared the last morning, after a party the day before. She experienced the same attacks previously, for the last 3 years. Physical examination of abdomen reveals intense tenderness in both upper quadrants, no rebound tenderness, and slight muscle guarding at the epigastric region. Serum amylase and bilirubin are elevated twofold than normal. Upright abdominal radiography reveals increased bowel gas pattern. Ultrasound reveals calculi in the gallbladder and common bile duct measuring 12 mm. What’s the most appropriate tactics of managing the patient?  

A. Open cholecystectomy

B. Laparoscopic cholecystectomy 

C. Laparotomy, exploration and drainage of common bile duct

D. Laparotomy, cholecystectomy, exploration and drainage of common bile duct 

E. Percutaneous cholecystostomy under US guidance

3. A 55-years-old woman underwent laparoscopic cholecystectomy for chronic calculous cholecystitis 5 years ago. She was admitted to surgical department with complaints of jaundice, moderate pain in the right upper quadrant of abdomen, and subfebrile temperature. The symptoms appeared the 2 days ago, after an ingestion of fatty food. The same attack took place 1 year ago. Physical examination of abdomen reveals moderate tenderness at right subcostal region, no rebound tenderness and muscle guarding. Bilirubin level is elevated threefold than normal. Upright abdominal radiography reveals increased bowel gas pattern. Ultrasound reveals common bile duct measuring 18 mm. Endoscopy shows enlarged hyperemic papilla of Vater. What’s the most appropriate tactics of managing the patient?  

A. Endoscopic sphincterotomy, retrograde cholangiopancreatography

B. Laparotomy, exploration of common bile duct, drainage of common bile duct 

C. Laparoscopic exploration of common bile duct, drainage of common bile duct 

D. Endoscopic retrograde stenting of common bile duct 

E. Percutaneous cholangiostomy under US guidance, cholangiography 

4. A 75-years-old woman underwent laparoscopic cholecystectomy for chronic calculous cholecystitis 1 year ago. She was admitted to surgical department with complaints of periodical jaundice, subfebrile to febrile temperature. The symptoms appeared the 6 months ago. Currently, physical examination of abdomen doesn’t reveal pathological findings. Bilirubin level is elevated twofold than normal. Ultrasound reveals common bile duct measuring 15 mm. ERCP reveals a 10-mm stricture of supraduodenal part of common bile duct with 5 endoscopic clips located here; biliary ducts proximal to the stricture are dilated. The patient has severe concomitant cardiac pathology. What’s the most appropriate tactics of managing the patient?  

A. Endoscopic sphincterotomy

B. Laparotomy, strictureplasty 

C. External drainage of common bile duct (e.g., T-tube placement) 

D. Endoscopic retrograde stenting of common bile duct 

E. Percutaneous cholangiostomy 

5. A 77-years-old woman was admitted to surgical department with severe jaundice, encephalopathy, and a history of a 15 kg weight loss. There is no history of abdominal pain and fever. She is ill for 1,5 months. Abdominal examination reveals increased painless gallbladder. Bilirubin level is 10 times more then normal; transaminases and alkaline phosphatase levels are extremely high. Ultrasound shows common bile duct measuring 20 mm and dilated intrahepatic bile ducts, gallbladder is free of stones. US and CT data for the presence of malignancy in the head of pancreas are controversial. The patient has severe concomitant cardiac pathology. What’s the most appropriate tactics of managing the patient? 

A. Laparoscopic common bile duct exploration

B. Endoscopic retrograde biliary stenting    

C. Laparoscopic cholecystojejunostomy

D. Chemotherapy

E. Percutaneous cholangiostomy


6. A 65-years-old woman was admitted to surgical department with vomiting, jaundice and a history of a 15 kg weight loss. There is no history of abdominal pain and fever. She is ill for 3 weeks. Abdominal examination reveals increased painless gallbladder. Bilirubin level is 5 times more then normal; transaminases and alkaline phosphatase levels are also increased. Ultrasound shows a 4-cm mass with irregular boards in the head of pancreas; common bile duct measuring 18 mm and dilated intrahepatic bile ducts. CT scan shows several lesions consis​tent with metastases in the right and left lobes of the liver and encasement of the duodenum by the tumor of head of pancreas. Endoscopy shows near-total obstruction of duodenum by extrinsic lesion. What’s the most appropriate tactics of managing the patient? 

A. Pancreatoduodenectomy (Whipple pro​cedure)

B. Endoscopic retrograde biliary stenting    

C. Biliary bypass (e.g., cholecystojejunostomy)

D. Biliary and gastric bypass

E. Chemotherapy


7. A 55-years-old woman was admitted to surgical department with jaundice. There is no history of abdominal pain and fever. She is ill for 1 week. Abdominal examination reveals no pathological findings. Bilirubin level is 2 times more then normal; transaminases and alkaline phosphatase levels are moderately increased. Ultrasound shows a 2,5-cm mass with regular boards in the head of pancreas; common bile duct measuring 13 mm and dilated intrahepatic bile ducts. Needle aspiration of the mass shows that it is adenocarcinoma. Abdominal and pulmonary MRI doesn’t reveal lymphadenopathy, liver metastases, and spreading of the tumor into adjacent structures. Endoscopy reveals no pathology. At the time of surgery the tumor is localized at the head of the pancreas. What’s the most appropriate tactics of managing the patient? 

A. Pancreatoduodenectomy (Whipple procedure)

B. Total pancreatectomy

C. Biliary bypass (e.g., cholecystojejunostomy)

D. Biliary and gastric bypass

E. External drainage of common bile duct (e.g., T-tube placement)

8. A 47-years-old alcoholic man was admitted to surgical department with complaints of constant intense epigastric pain, steatorrhea, and 15-kg weight loss. He is ill for 4 years. Abdominal examination reveals calcifications at the site of pancreas. Bilirubin level is normal, amylase level is slightly increased. ERCP reveals dilated and deformated Wirsung’s duct with multiple filling defects (chain-of-lakes duct). The patient has no contraindications for common anaesthesia. What’s the most appropriate tactics of managing the patient? 

A. Whipple procedure 
B. Endoscopic retrograde pancreatic stenting    

C. Conservative therapy

D. Splanchnicectomy 

E. Puestow procedure
Correct answers: 1 - D, 2 - D, 3 - A, 4 - D, 5 - B, 6 - D, 7 - A, 8 - E. 
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