               MINISTRY OF HEALTH OF UKRAINE 

              Kharkiv National Medical University
                                                          Surgery 

                                                    Contents module 1
DISEASES OF THE EXTRAHEPATIC BILIARY DUCTS
        Guidelines for students and interns
         Хірургія

          Змістовний модуль 1
                                   Захворювання позапечінкових жовчних протоків
                       Методичні вказівки для студентів та лікарів-інтернів
Рекомендовано
вченою радою ХНМУ.
                                                                                                                                Протокола      від         2012
                                                                     XAPKIB
                                                                        ХНМУ

Хірургія. Змістовний модуль 1. Захворювання поза печінкових жовчних протоків, діагностика та лікування. Методичні вказівки для caмостійної роботи студентів. / Упор: І. А. Кріворучко, О.А. Тонкоглас, А.В. Сивожелізов тa ін. - Харків, ХНМУ. 2012 -24с.
Упорядники:
І. А. Кріворучко 

                                           М.В. Красносельський

                                            О.А. Тонкоглас
                                            А.В. Сивожелізов

                                            С.М. Тесленко

                                            І.М. Лодьяна

                                           В.М. Чеверда, 

                                      М.О. Сикал, 

                                      С.М. Балака,

                                      Н.М. Гончарова

                                      В.В. Чугаї

                                      П.В. Свірепо

                                       М. А. Александров

                                       В.П. Колеснік
Методичний посібник «Хвороби екстрабіліарних жовчних шляхів» включає діагностику та лікування хвороб екстрабіліарних жовчних шляхів. У посібнику наведена сучасна інформація про етіологію, патогенез, методи обстеження та лікування ускладнень хвороб екстрабіліарних жовчних шляхів.

Методичний посібник для студентів та інтернів.

Харківський Національний Медичний Університет 2012
Упорядники: І. А. Кріворучко, О.А. Тонкоглас, А.В. Сивожелізов та ін.

DISEASES OF THE EXTRAHEPATIC BILIARY DUCT

A network of bile ducts (tubes) connects the liver and the gallbladder to the small intestine. This network begins in the liver where many small ducts collect bile, a fluid made by the liver to break down fats during digestion. The small ducts come together to form the right and left hepatic bile ducts, which lead out of the liver. The two ducts join outside the liver to become the common hepatic duct. The part of the common hepatic duct that is outside the liver is called the extrahepatic bile duct. The extrahepatic bile duct is joined by a duct from the gallbladder (which stores bile) to form the common bile duct. Bile is released from the gallbladder through the common bile duct into the small intestine when food is being digested.
CHOLELITHIASIS
Cholelithiasis is the presence of one or more calculi (gallstones) in the gallbladder. In developed countries, about 10% of adults and 20% of people > 65 yr have gallstones. Gallstones tend to be asymptomatic. The most common symptom is biliary colic; gallstones do not cause dyspepsia or fatty food intolerance. More serious complications include cholecystitis; biliary tract obstruction (from stones in the bile ducts or choledocholithiasis), sometimes with infection (cholangitis); and gallstone pancreatitis. Diagnosis is usually by ultrasonography. If cholelithiasis causes symptoms or complications, cholecystectomy is necessary. 

Risk Factors for Cholelithiasis 
·  Obesity, Women, especially those who have had multiple pregnancies or who are of Native American or U.S. Southwestern Hispanic ethnicity.
·  Frequent changes in weight.
·  Rapid weight loss (leads to rapid development of gallstones and high risk of symptomatic disease).

· Treatment with high-dose estrogen (ie, in prostate cancer).
·  Low-dose estrogen therapy — a small increase in the risk of gallstones
·  Ileal resection or disease.
·  Cystic fibrosis.
·  Diabetes mellitus.
Pathophysiology

Biliary sludge is often a precursor of gallstones. It consists of Ca bilirubinate (a polymer of bilirubin), cholesterol microcrystals, and mucin. Sludge develops during gallbladder stasis, as occurs during pregnancy or while receiving TPN. Most sludge is asymptomatic and disappears when the primary condition resolves. Alternatively, sludge can evolve into gallstones or migrate into the biliary tract, obstructing the ducts and leading to biliary colic, cholangitis, or pancreatitis.

There are several types of gallstones: 

Cholesterol stones account for > 85% of gallstones in the Western world. For cholesterol gallstones to form, the following is required:

·  Bile must be supersaturated with cholesterol. Normally, water-insoluble cholesterol is made water-soluble by combining with bile salts and lecithin to form mixed micelles. Supersaturation of bile with cholesterol most commonly results from excessive cholesterol secretion (as occurs in obesity or diabetes) but may result from a decrease in bile salt secretion (eg, in cystic fibrosis because of bile salt malabsorption) or in lecithin secretion (eg, in a rare genetic disorder that causes a form of progressive intrahepatic familial cholestasis).

· The excess cholesterol must precipitate from solution as solid microcrystals. Such precipitation in the gallbladder is accelerated by mucin, a glycoprotein, or other proteins in bile.

·  The microcrystals must aggregate and grow. This is facilitated by the binding effect of mucin forming a scaffold and retention in the gallbladder (impaired contractility from the excess cholesterol in bile).

Black pigment stones are small, hard gallstones composed of Ca bilirubinate and inorganic Ca salts (eg, Ca carbonate, Ca phosphate). Factors that accelerate their development include alcoholic liver disease, chronic hemolysis, and older age.

Brown pigment stones are soft and greasy, consisting of bilirubinate and fatty acids (Ca palmitate or stearate). They form during infection, inflammation, and parasitic infestation (eg, liver flukes in Asia).

Gallstones grow at about 1 to 2 mm/yr, taking 5 to 20 yr before becoming large enough to cause problems. Most gallstones form within the gallbladder, but brown pigment stones form in the ducts. Gallstones may migrate to the bile duct after cholecystectomy or, particularly in the case of brown pigment stones, develop behind strictures as a result of stasis and infection.
Natural History
·  Asymptomatic
· Majority (>2/3) asymptomatic.
· Risk of symptoms about 2% per year.
· Complication rate 0.1% per year.
· No treatment necessary.
·  Symptomatic
· If symptomatic episode resolves, risk of future problems 35% by 5 years; complication 1% per year.
Treat all (few exceptions).
CHRONIC CHOLECYSTITIS

Chronic cholecystitis is long-standing swelling and irritation of the gallbladder.

Chronic cholecystitis is usually caused by repeated attacks of acute cholecystitis. This leads to thickening of the gallbladder walls. The gallbladder begins to shrink and eventually loses the ability to perform its function, which is concentrating, storing, and releasing bile.

The disease occurs more often in women than in men. The incidence increases after age 40. The main risk factors include the presence of gallstones (in which case, the symptoms are due to gallstones).

Symptoms

About 80% of people with gallstones are asymptomatic. The remainder have symptoms ranging from biliary-type pain (biliary colic) to cholecystitis to life-threatening cholangitis. Biliary colic is the most common symptom.

Stones occasionally may traverse the cystic duct without causing symptoms. Most gallstone migration, however, leads to cystic duct obstruction, which, even if transient, causes biliary colic. Biliary colic characteristically begins in the right upper quadrant but may occur elsewhere in the abdomen. It is often poorly localized, particularly in diabetics and the elderly. The pain may radiate into the back or down the arm. Episodes begin suddenly, become intense within 15 min to 1 h, remain at a steady intensity (not colicky) for up to 12 h (usually < 6 h), and then gradually disappear over 30 to 90 min, leaving a dull ache. The pain is usually severe enough to send patients to the emergency department for relief. Nausea and some vomiting are common, but fever and chills do not occur unless cholecystitis has developed. Mild right upper quadrant or epigastric tenderness may be present; peritoneal findings are absent. Between episodes, patients feel well.

Although biliary-type pain can follow a heavy meal, fatty food is not a specific precipitating factor. Nonspecific gastrointesrinal tract symptoms, such as gas, bloating, and nausea, have been inaccurately ascribed to gallbladder disease. These symptoms are common, having about equal prevalence in cholelithiasis, peptic ulcer disease, and functional gastrointesrinal tract disorders.

Little correlation exists between the severity and frequency of biliary colic and pathologic changes in the gallbladder. Biliary colic can occur in the absence of cholecystitis. Should colic last > 12 h, particularly if accompanied by vomiting or fever, acute cholecystitis or pancreatitis is likely.
Cholecystitis is usually diagnosed by a history of the above symptoms, as well examination findings:

1. Fever (usually low grade in uncomplicated cases).
2. Tender right upper quadrant +/- Murphy's sign.
3. Ortner's sign - tenderness when hand taps the edge of right costal arch.

4. Georgievskiy-Myussi's sign (phrenic nerve sign) - pain when press between edges of sternocleidomastoid muscle.
Exams and Tests

Tests that reveal gallstones or inflammation in the gallbladder:
·  Abdominal ultrasound. 
·  Abdominal CT scan. 
·  Oral or intravenous cholecystography. 
Gallstones are suspected in patients with biliary colic. Abdominal ultrasonography is the method of choice for detecting gallbladder stones; sensitivity and specificity are 95%. Ultrasonography also accurately detects sludge. CT, MRI, and oral cholecystography (rarely available now, although quite accurate) are alternatives (see Testing for Hepatic and Biliary Disorders: Imaging Tests). Endoscopic ultrasonography accurately detects small gallstones (< 3 mm) and may be needed if other tests are equivocal. Laboratory tests usually are not helpful; typically, results are normal unless complications develop. Asymptomatic gallstones and biliary sludge are often detected incidentally when imaging, usually ultrasonography, is done for other reasons. About 10 to 15% of gallstones are calcified and visible on plain x-rays.
Differential diagnosis
The symptoms of chronic cholecystitis are non-specific, thus chronic cholecystitis may be mistaken for other common disorders:

·  Peptic ulcer.
·  Hiatus hernia.
·  Colitis.
·  Functional bowel syndrome.
It is defined pathologically by the columnar epithelium has reached down the muscular layer.

Quick Differential
1. Biliary colic ( caused by obstruction of the cystic duct. It is associated with sharp and constant epigastric pain in the absence of fever and usually there is a negative Murphy's sign. Liver function tests are within normal limits since the obstruction does not necessarily cause blockage in the common hepatic duct, thereby allowing normal bile excretion from the liver. An ultrasound scan is used to visualise the gallbladder and associated ducts, and also to determine the size and precise position of the obstruction.

2. Acute cholecystitis ( caused by blockage of the cystic duct with surrounding inflammation, usually due to infection. Typically, the pain is initially ‘colicky’ (intermittent), and becomes constant and severe, mostly in the right upper quadrant. Infectious agents that cause cholecystitis include E. coli, Klebsiella, Pseudomonas,   B. fragilis and Enterococcus. Murphy’s sign is positive, particularly because of increased irritation of the gallbladder lining, and similarly this pain radiates (spreads) to the shoulder, flank or in a band like pattern around the lower abdomen.  Laboratory tests frequently show raised hepatocellular liver enzymes (AST, ALT) with a high white cell count (WBC). Ultrasound is used to visualise the gallbladder and ducts.

3. Choledocholithiasis ( this refers to blockage of the common bile duct where a gallstone has left the gallbladder or has formed in the common bile duct (primary cholelithiasis). As with other biliary tree obstructions it is usually associated with ‘colicky’ pain, and because there is direct obstruction of biliary output, obstructive jaundice. Liver function tests will therefore show increased serum bilirubin, with high conjugated bilirubin. Liver enzymes will also be raised, predominately GGT and ALP, which are associated with biliary epithelium. The diagnosis is made using endoscopic retrograde cholangiopancreatography (ERCP), or the nuclear alternative (MRCP). One of the more serious complications of choledocholithiasis is acute pancreatitis, which may result in significant permanent pancreatic damage and brittle diabetes.

4. Cholangitis ( an infection of entire biliary tract, and may also be known as “ascending cholangitis”, which refers to the presence of pathogens that typically inhabit more distal regions of the bowel.
Cholangitis is a medical emergency as it may be life threatening and patients can rapidly succumb to acute liver failure or bacterial sepsis. The classical sign of cholangitis is Charcot’s triad, which is right upper quadrant pain, fever and jaundice. Liver function tests will likely show increases across all enzymes (AST, ALT, ALP, GGT) with raised bilirubin. As with choledocholithiasis, diagnosis is confirmed using cholangiopancreatography.

Treatment

Surgery is the usual treatment. Surgery to remove the gallbladder (cholecystectomy) can be performed as an open or laparoscopic procedure. The open procedure requires a large cut in the upper-right part of the abdomen. Laparoscopic surgery uses instruments and a small camera inserted through a cluster of a few small cuts.

In patients who are poor candidates for surgery because of other diseases or conditions, the gallstones may be dissolved with medication taken by mouth.

Surgery: surgery can be done with an open or laparoscopic technique.

Laparoscopic cholecystectomy is the treatment of choice. Using video endoscopy and instrumentation through small abdominal incisions, the procedure is less invasive than open cholecystectomy. The result is a much shorter convalescence, decreased postoperative discomfort, improved cosmetic results, yet no increase in morbidity or mortality. Laparoscopic cholecystectomy is converted to an open procedure in 2 to 5% of patients, usually because biliary anatomy cannot be identified or a complication cannot be managed. Older age typically increases the risks of any type of surgery.
Cholecystectomy effectively prevents future biliary colic but is less effective for preventing atypical symptoms such as dyspepsia. Cholecystectomy does not result in nutritional problems or a need for dietary limitations. Some patients develop diarrhea, often because bile salt malabsorption in the ileum is unmasked. Prophylactic cholecystectomy in asymptomatic patients with cholelithiasis is not warranted except in those with quite large gallstones (>3 cm) or those with a calcified gallbladder (porcelain gallbladder) because of an increased risk of gallbladder carcinoma.
Open cholecystectomy, which involves a large abdominal incision and direct exploration, is safe and effective. Its overall mortality rate is about 0,1% when done electively during a period free of complications.

Complications of cholecystectomy:
· bile leak (“biloma”);
· bile duct injury (about 5-7 out of 1000 operations. Open and laparoscopic surgeries have essentially equal rate of injuries, but the recent trend is towards fewer injuries with laparoscopy. It may be that the open cases often result because the gallbladder is too difficult or risky to remove with laparoscopy);

· abscess;

· wound infection;

· bleeding (liver surface and cystic artery are most common sites);

· hernia;

· organ injury (intestine and liver are at highest risk, especially if the gallbladder has become adherent/scarred to other organs due to inflammation (e.g. transverse colon);

· deep vein thrombosis/pulmonary embolism (unusual-risk can be decreased through use of sequential compression devices on legs during surgery);

· fatty acid and fat-soluble vitamin malabsorption.
Natural Orifice Transluminal Endoscopic Surgery 

In the 80s, minimally invasive surgery was born representing one of the greatest surgical evolutions of the 20th century. After Kalloo's first report in 2004 on transgastric peritoneoscopy in a porcine model, the interest in natural orifice transluminal endoscopic surgery (NOTES) has blossomed. Theoretically the same operation performed laparoscopically could be carried out through natural orifices without any abdominal incision avoiding pain and scarring. The lesson learned from the advent of laparoscopic surgery, thought us that we could be witnessing the birth of another surgical revolution.

Hybrid transgastric cholecystectomy was first performed by Swanstrom in USA and a comparable technique was presented by Auyang et al. (2009). The authors utilized a new endoscopic platform, the Transport™ (USGI, USA) that admits large flexible instruments and a suturing device, the G-Prox (USGI, USA), to close the gastrotomy. An initial series of cholecystectomies performed with current endoscopic instrumentation was reported by Dallemagne et al. (2009). Peritoneal access is gained using a needle-knife cautery and balloon dilation under laparoscopic visualization. Tansparietal assistance for exposure and application of laparoscopic clips is provided by one or two laparoscopic trocars. Dissection of the critical view of safety is performed endoscopically. The cystic duct and artery are clipped laparoscopically. The gastrotomy is closed laparoscopically. The gallbladder is extracted out the mouth. All the authors concluded that in order to perform a pure NOTES transgastric cholecystectomy, a safe blind access method, improved retraction, endoscopic hemostatic clips, and reliable closure methods need to be developed.
Currently, transvaginal access is the preferred approach in humans because this route obviates the risk of intestinal content leakage via an imperfectly closed access site. Almost all reported procedures performed through natural orifices use some form of transparietal assistance. Anecdoctical hybrid NOTES appendectomies and cholecystectomies series have been reported by several surgical groups with good outcomes. Transparietal assistance for exposure of the gallbladder, application of laparoscopic clips to seal the cystic duct and assistance in visualization and dissection, is provided by needleport, laparoscopic trocars or transvaginal long grasping forceps. The time required to complete the procedure showed great variation (range, 35–210 min). The postoperative outcome is favourable in most of studies. Biliary leaks were reported in two studies, treated succesfully by endoscopic drainage and stenting. Few gynecological complications were reported. Clipping of the elements of the cystic pedicle is still an issue as there is no approved flexible endoscopic clip applier. However, to perform pure NOTES, some surgeons used endoclips or endoloops, or special long clip applier introduced trhough the vagina. No clinical randomized trial comparing NOTES and laparoscopic cholecystectomy has ever been published.

 Stone dissolution
 For patients who decline surgery or who are at high surgical risk (eg, because of concomitant medical disorders or advanced age), gallbladder stones can sometimes be dissolved by ingesting bile acids orally for many months. The best candidates for this treatment are those with small, radiolucent stones (more likely to be composed of cholesterol) in a functioning nonobstructed gallbladder — normal filling on cholescintigraphy or oral cholecystography or absence of stones in the neck.

Ursodeoxycholic acid 8 to 10 mg/kg/day po dissolves 80% of tiny stones < 0.5 cm in diameter within 6 mo. For larger stones (the majority), the success rate is much lower, even with higher doses of ursodeoxycholic acid. Further, after successful dissolution, stones recur in 50% within 5 yr. Most patients are thus not candidates and prefer laparoscopic cholecystectomy. Stone fragmentation (extracorporeal shock wave lithotripsy) to assist stone dissolution and clearance is now unavailable. Ursodeoxycholic acid, however, has value in preventing stone formation in morbidly obese patients who are losing weight rapidly after bariatric surgery or while on a very low calorie diet.

Possible Complications

·  Cancer of the gallbladder (rarely). 

·  Jaundice. 

·  Pancreatitis.  
·  Worsening of the condition. 

Prognosis

Those with asymptomatic gallstones become symptomatic at a rate of about 2%/yr. The symptom that develops most commonly is biliary colic rather than a major biliary complication. Once biliary symptoms begin, they are likely to recur; pain returns in 20 to 40% of patients/yr, while about 1 to 2% of patients/yr develop complications such as cholecystitis, choledocholithiasis, cholangitis, and gallstone pancreatitis.

CHOLEDOCHOLITHIASIS. CHOLANGITIS
Definition and Causes

One of the most common causes of extrahepatic biliary obstruction is choledocholithiasis, with one or more stones in the common bile duct or common hepatic duct causing biliary obstruction.

Prevalence and Risk Factors

Up to 10% of patients with gallstones have common bile duct stones. Common bile duct stones have been discovered days to several years after surgery in as many as 5% of patients who have undergone cholecystectomy. It is believed that the stones represent retained stones or stones that have formed de novo after the operation.

Pathophysiology and Natural History

Stones in the bile duct can cause biliary obstruction and cholestasis. This can lead to infection in the bile duct (bacterial cholangitis), which requires urgent medical therapy. The long-standing presence of stones in the bile duct can lead to secondary biliary cirrhosis. Choledocholithiasis can also lead to gallstone pancreatitis.

Signs and Symptoms

Most patients with choledocholithiasis report upper abdominal pain, although some patients may remain asymptomatic. Because complete obstruction of the bile duct by the stone may be intermittent, patients may report episodic jaundice.

The initial manifestation of choledocholithiasis can also be heralded by an episode of cholangitis. Gallstone pancreatitis manifests with typical features of pancreatitis, including epigastric pain, nausea, and vomiting.

Diagnosis

Several diagnostic tools can be used when evaluating patients suspected of having choledocholithiasis. Ultrasound is the preferred initial screening test because it is usually less expensive than CT or magnetic resonance imaging (MRI), does not use ionizing radiation, and is highly accurate in detecting gallbladder stones and bile duct dilation. MR cholangiography has gained acceptance as a tool for diagnosing choledocholithiasis. Its accuracy in detecting bile duct stones approaches that of endoscopic retrograde cholangiography. Abdominal CT scanning can also be helpful in evaluating patients with obstructive jaundice. It is as accurate as ultrasound in detecting common duct stones and may help localize the level of obstruction in the biliary tree.

Once biliary dilation or the presence of a common duct stone is noted on an imaging study, or biliary obstruction is strongly suspected on clinical grounds despite negative imaging studies, endoscopic retrograde cholangiopancreatography (ERCP) is recommended. ERCP provides a means of visualizing the biliary tree and the opportunity for therapy. Percutaneous transhepatic cholangiography can be a useful alternative when ERCP is not successful, although it is sometimes not successful in the absence of dilated bile ducts. Practice guidelines from the Society for Surgery of the Alimentary Tract for the treatment of gallstone and gallbladder diseases can be found.

Treatment

The goals of therapy for choledocholithiasis are to remove the stones from the biliary tree and to decompress the biliary tree urgently if bacterial cholangitis is present. Stone extraction can be accomplished with ERCP, often preceded by an endoscopic sphincterotomy. In the presence of bacterial cholangitis, when a stone cannot be removed for technical reasons — for example, because of its large size —an endoscopically placed biliary stent can be useful for decompressing the biliary tree. An alternative to ERCP for the treatment of choledocholithiasis is percutaneous transhepatic cholangiography (PTHC). PTHC can be used for emergent drainage of the biliary tree in the presence of cholangitis. Passage of a wire into the duodenum via a percutaneous approach can also help guide an endoscopist when performing an ERCP with stone extraction if ERCP had previously failed because of technical factors.
Indication: 

Open operation is the main therapy.
Principles:
·  Try to removal all stones.
·  Relief bile duct stenosis and obstruction.
·  The obstructive duct must be drained adequately.  
Operation methods: 

1. Choledocholithotomy and tube drainage with cholangiography during operation if stones left; choledochoscopy should be used: forceps balloon catheter a basket.
· Simple CBD stones without stenosis. 
·  If gallstones or cholecystitis coexist, cholecystectomy. 
2. Choledochoduodenostomy. 
3. Endoscopic sphincterotomy (EST).
Indication: 
·  Stones impacted at ampulla. 
·  Benign stenosis of the end of CBD.
Contraindication: pancreatitis, bleeding tendency, diverticulum of duodenum, Billroth II type gastrectomy.

4. Sphincteroplasty 
Peri-operation management:
·  Control infection: antibiotics.

·  Correct electrolyte and acid-alkali balance. 
· Vitamin K, nutrition, etc.
5. Choledochojejunostomy. 
Indication: 

·  CBD dilatation >2.5cm with stenosis and obstruction Sandy-like stones, not easy to clear.
INTRAHEPATIC BILE DUCT STONES (HEPATOLITHIASIS)
·  Pigment stones mainly.
·  Left more than right.
·  Coexist with extra hepatic bile duct stones commonly.
Etiology
·  Infection.
·  Cholestasis. 
·  Biliary Ascariasis.
Pathology
·  Stenosis: intra-hepatic bile duct.
·  Cholangitis. 
·  Biliary carcinoma.
Clinical manifestation
  Feature of extra hepatic bile duct stones (when coexist).
·  Asymptomatic or discomfort of liver area and chest back.
·  Obstruction: infection, fever, chill, acute obstructive suppurative cholangitis. 
·  Abscess bronchobiliary fistula.
·  Bile liver cirrhosis hypertension of portal vein.
·  Carcinoma of biliary tract: frequency  attack of cholangitis, progressive  jaundice, abdominal pain, fever hard to control, age >50 become thin.
Physical exam
·  Liver swelling asymmetrical.
·  Tenderness at liver area.
·  Percussion tenderness over hepatic region.
·  Others: infection and complication.
Diagnosis
·  History.
·  Imaging exam: ultrasound, percutaneous transhepatic cholangiography.
Treatment  
Integration therapy
·  Operation: the main method.
Principle: extract all stones relief stenosis and obstruction: key point removal intrahepatic infective focus recovery the bile drainage prevent recrudescence.

·  High positioned cholangiolithotomy: choledochoscopy. 
·  Internal drainage: Roux-en –Y cholangiojejunostomy 
·  Removal intrahepatic infective focus local cirrhosis: left lateral lobe and right posterior lobe.
Treatment of residual stones:

·  Choledochoscopy. 
·  Contact dissolution therapy.
·  Extracorporeal shock wave lithotripsy.
CHOLANGITIS
Cholangitis is bacterial infection superimposed on biliary obstruction.
First described by Jean-Martin Charcot in 1850s as a serious and life-threatening illness.
Causes
·  Choledocholithiasis. 
·  Obstructive tumors: pancreatic cancer; cholangiocarcinoma; ampullary cancer; porta hepatis. 
·  Others: strictures/stenosis; ERCP; sclerosing cholangitis; AIDS; ascaris lumbricoides. 
Pathogenesis
·  Normally, bile is sterile due to constant flush, bacteriostatic bile salts, secretory IgA, and biliary mucous;  sphincter of Oddi forms effective barrier to duodenal reflux and ascending infection.
·  ERCP or biliary stent insertion can disrupt the sphincter of Oddi barrier mechanism, causing pathogeneic bacteria to enter the sterile biliary system. 
·  Obstruction from stone or tumor increases intrabiliary pressure.
·  High pressure diminishes host antibacterial defense- IgA production, bile flow- causing immune dysfunction, increasing small bowel bacterial colonization.  
·  Bacteria gain access to biliary tree by retrograde ascent.
·  Biliary obstruction (stone or stricture) causes bactibilia 
· E. coli (25-50%); 
· Klebsiella (15-20%); 
· Enterobacter (5-10%).
·  High pressure pushes infection into biliary canaliculi, hepatic vein, and perihepatic lymphatics, favoring migration into systemic circulation- bacteremia (20-40%). 
Clinical Manifestations
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Additional History
·  Pruitus, acholic stools.
·  PMH for gallstones, CBD stones. 
· Recent ERCP, cholangiogram
.
Additional Physical 
·  Tachycardia.
·  Mild hepatomegaly.
Diagnosis: laboratory researches:
1. CBC: 
·  79% of patients have WBC > 10,000, with mean of 13,600.
·  Septic patients may be neutropenic. 
2. Metabolic panel: 
·  Low calcium if pancreatitis.
·  88-100% have hyperbilirubinemia. 
·  78% have increased alkaline phosphatase. 
·  AST and ALT are mildly elevated.
·  Aminotransferase can reach 1000U/L- microabscess formation in the liver.
·  GGT most sensitive marker of choledocholithiasis. 
3. Amylase/Lipase: 
·  Involvement of lower CBD may cause 3-4x elevated amylase
4. Blood cultures :
·  20-30% of blood cultures are positive.
Diagnosis: first-line imaging
Ultrasonography 
Advantage: 
1) Sensitive for intrahepatic/extrahepatic/CBD dilatation. 
· Common bile duct diameter (CDD) > 6 mm on US associated with high prevalence of choledocholithaisis. 
· Of cholangitis patients, dilated CBD found in 64%.
d at bedside.
Can image aorta, pancreas, liver.
2) Identify complications:  perforation, empyema, abscess
Disadvantage:
3) Not useful for choledocholithiasis: 
·  Of cholangitis patients, CBD stones observed in 13%. 
4) 10-20% falsely negative - normal U/S does not r/o cholangitis: 
·  acute obstruction when there is no time to dilate;
·  Small stones in bile duct in 10-20% of cases.
CT
Advantages:
1)  CT cholangiograhy enhances CBD stones and increases detection of biliary pathology (Fig. 11.11):
·  Sensitivity for CBD stones is 95%.
· Can image other pathologies:  ampullary tumors, pericholecystic fluid, liver abscess.
·  Can visualize other pathologies- cholangitis: diverticuliits, pyelonephritis, mesenteric ischemia, ruptured appendix
Disadvantages:
·  Sensitivity to contrast.
·  Poor imaging of gallstones.
Magnetic resonance cholangiopancreatography (MRCP)
Advantage:
· Detects choledocholithiasis, neoplasms, strictures, biliary dilations. 

· Sensitivity of 81-100%, specificity of 92-100% of choledocholithiasis. 
· Minimally invasive- avoid invasive procedure in 50% of patients.
Disadvantage: 
· Cannot sample bile, test cytology, remove stone.
· Contraindications:  pacemaker, implants, prosthetic valves. 
Indications:
· If cholangitis not severe, and risk of ERCP high, MRCP useful.
· If Charcot’s triad present, therapeutic ERCP with drainage should not be delayed.
Endoscopic retrograde cholangiopancreatography (ERCP) ( gold standard for diagnosis of CBD stones, pancreatitis, tumors, sphincter of Oddi dysfunction. 

Advantage: 

·  Therapeutic option when CBD stone identified. 

·  Stone retrieval and sphincterotomy.  

Disadvantage: 

· Complications: pancreatitis, cholangitis, perforation of duodenum or bile duct, bleeding. 

Diagnostic ERCP complication rate 1,38% , mortality rate 0,21%.
Medical Treatment
1. Resucitate,  monitor, stabilize if patient unstable.
·  Consider cholangitis in all patients with sepsis.
2. Antibiotics: 
·  Empiric broad-spectrum Abx after blood cultures drawn.
·  Ampicillin (2g/4h IV) plus gentamicin (4-6mg/kg IV daily).
·  Carbapenems: gram negative, enterococcus, anaerobes.
·  Levofloxacin  (250-500mgIV qD) for impaired renal fxn. 
·  80% of patients can be managed conservatively 12-24 hrs Abx. 
·  If fail medical therapy, mortality rate 100% without surgical decompression:  ERCP or open.
·  Indication: persistent pain, hypotension, fever, mental confusion.
Surgical treatment
Endoscopic biliary drainage 
·  Endoscopic sphincterotomy with stone extraction and stent insertion:
·  CBD stones removed in 90-95% of cases.
· Therapeutic mortality 4.7% and morbidity 10%, lower than surgical decompression.
Surgery 
·  Emergency surgery replaced by non-operative biliary drainage.
·  Once acute cholangitis controlled, surgical exploration of CBD for difficult stone removal.
·  Elective surgery: low M & M compared with emergency survey.
·  If emergent surgery, choledochotomy carries lower M&M compared with cholecystectomy with CBD exploration. 
Our case…
Condition: 
·  No acute distress,  reasonably soft abdomen
ERCP attempted:
·  Duct unable to cannulate due to presence of duodenum diverticulum at site of ampulla of Vater. 
Laparoscopic cholecystectomy planned:
·  Dissection of triangle of Calot. 
·  Cystic duct and artery visualized and dissected.
·  Cystic duct ductotomy. 
·  Insertion of cholangiogram catheter advanced and contrast bolused into cystic duct for IOC.
Intraoperative cholangiogram: 
·  Several common duct filling defects consistent with stones.
·  Decision to proceed with CBD exploration.
CHOLECYSTOBILIARY FISTULA (MIRIZZI SYNDROME)
Mirizzi's syndrome is a rare cause of acquired jaundice. It is caused by chronic cholecystitis and large gallstones resulting in compression of the common hepatic duct. It is named for Pablo Luis Mirizzi, an Argentinian physician (1948).

Epidemiology
Occurs in approximately 0.1% of patients with gallstone disease and 0.7-1.4% of patients undergoing cholecystectomy.
It affects males and females equally, but tends to affect older people more often. There is no evidence of race having any bearing on the epidemiology.

Pathophysiology
Multiple and large gallstones can reside chronically in the Hartmann's pouch of the gallbladder, causing inflammation, necrosis, scarring and ultimately fistula formation into the adjacent common hepatic duct (CHD). As a result, the CHD becomes obstructed by either scar or stone, resulting in jaundice. It can be divided into four types.

Classification
Type I ( no fistula present:
·  Type IA ( presence of the cystic duct.
·  Type IB ( jbliteration of the cystic duct.
Types II-IV ( fistula present:
·  Type II ( defect smaller than 33% of the CBD diameter.

·  Type III ( Defect 33-66% of the CBD diameter.

·  Type IV ( Defect larger than 66% of the CBD diameter.
Features
Mirizzi syndrome has no consistent or unique clinical features that distinguish it from other more common forms of obstructive jaundice. Symptoms of recurrent cholangitis, jaundice, right upper quadrant pain, and elevated bilirubin and alkaline phosphatase may or may not be present. Acute presentations of the syndrome include pancreatitis or cholecystitis.

Diagnosis
CT scan or ultrasonography usually make the diagnosis. Often, ERCP (Fig. 11.13) is used to define the lesion anatomically prior to surgery.
Treatment
The treatment of choice is laparotomic surgical excision of the gallbladder, and reconstruction of the common hepatic duct and common bile duct (Table 1).
Table 1  
Treatment Summary of Mirizzi’s Syndrome
	McSherry classification
	Type I
	Type II

	Csendes classification
	Type I
	Type II
	Type III
	Type IV

	Surgical options
	Partial or subtotal cholecystectomy with stone removal (open surgery preferred)
	Choledochoplasty or biliary-enteric anastomosis
	Roux-en-Y
hepaticojejunosto mу

	Endoscopic options
	1. Biliary drainage + electrohydraulic lithotripsy or shock wave lithotripsy for stone that is accessible
via cholangioscope OR
2. Extracorporeal shock wave lithotripsy for retained stone and failed mechanical lithotripsy
OR
3. If stone clearance fails, consider long-term stenting for high-risk patients and surgery for
ceptable-risk patients.
	1. Biliary drainage + stone clearance with mechanical lithotripsy or shock wave lithotripsy via cholangioscope in patients with or without small residual gallstones; consider surgery if there are large residual gallstones.
2. If stone clearance fails, consider long-term stenting for high-risk patients and surgery for acceptable-risk patients.


CHOLECYSTO-ENTERIC FISTULAS
Biliary fistulas, like other fistulas, can be external or internal, spontaneous or develop postoperatively. In 1854, Courvoisier published the first report of gallstone passage through a cholecysto-duodenal fistula causing a small bowel obstruction at the terminal ileum, a phenomenon today generally termed gallstone ileus. It has been esti​mated that enterobiliary fistulas can be found in 0.9% of 12.000 operations for non-malignant biliary tract disease. Spontaneous enterobiliary fistulas are usually associated with untreated calculous gallbladder disease and occur predominantly in women. Eighty-seven percent of the patients reported from 2 to 10 previous episodes of pain in the right quadrant, lasting over periods ranging from 6 months to 20 years. In developed countries, biliary fistulas most commonly occur after hepatobiliary or pancreatic surgery. The presence of air or barium in the biliary tree is considered a typical radiographic sign for diagnosing a cholecysto-enteric fistula. Cholecysto-enteric fistulas are commonly caused by cholecystitis directly invading the stomach, small intestine or colon via the gall bladder (usually over its body) and less commonly via the common bile duct. Cholecysto-duodenal fistulas are the most common (about 60 percent of cases), followed by cholecysto-colonic and cholecysto-gastric fistulas in de​scending order.
How cholecyslo-enleric fistulas form is still unclear. They may be caused by inflammation, trauma or surgery (e.g., laparoscopic cholecystectomy), by malignancy and following peptic ulcer disease. 
Cholecysto-enieric fistulas are usually associated with cholelithiasis, and their com​mon symptoms and signs are also abdominal cramping pain, vomiting, jaundice, sepsis, gaslro-intestinal bleeding and intestinal obstruction. Some may be asymptomatic. The diagnostic tools include fistulography, abdominal sonography, endoscopic retrograde cholangiopancreatography, PTC, operative cholecystography, abdominal computer tomography and magnetic resonance imaging. 
Conservative treatments include fluid and electrolyte supplements, antibiotic treatment, nasobiliary drainage, and endoscopic sphincterotomy with removal of gall​stones or stent placement. 
The surgical treatments include cholecystectomy and fistulectomy with adequate debridement and duodenorrhaphy. If the fistula involves the site below the common bile duct, there is possibility of forming a biliary stricture, and a Roux-en-Y choledocho-jejunostomy may be indicated. Octerotide therapy can be used as an adjunct to decrease biliary output, though this is not well proven. There is another choice for treating cholecysto-enieric fistulas, that is laparoscopy, but this is technically demanding. 

Standard treatment of cholecysto-colonic fistula is open cholecystectomy and closure of fistula. As a result of increasing surgical expertise, laparoscopic surgery can now be used in fistula treatment, with decrease pain and hospital stay for the patients. Results have shown no significant difference in intraoperative and post-operative complications with the proper surgical technique.
The most frequent complications of cholecysto-enteric fistulas include fluid and electrolyte imbalance, fat malabsorption syndrome, biliary stricture, intestinal obstruction, cholangitis and sepsis. The prognosis for such fistulas is good with a less than 10 percent mortality rate, except for those occurring in the elderly with immunocompromised conditions or other severe co-morbidity. In conclusion, the first case here was an older patient with severe infection, so conservative treatment was our choice. The second patient was young and relatively robust, so we chose surgery. Both of them recovered well.
POSTCHOLECYSTECTOMY SYNDROME
Postcholecystectomy syndrome (PCS) describes the presence of abdominal symptoms after surgical removal of the gallbladder (cholecystectomy). First described in 1947.
PCS or post​operative symptoms which are presented before operation include abdominal pain, jaundice, dys​pepsia, increased defecating time, dislike of fatty foods and so on. The causes of this syndrome are still obscure; some are related lo diseases of the biliary tract, whereas others are not. In recent years, endoscopy has been widely applied in the diagnosis and treatment of digestive tract diseases. This study aimed to assess the value of duodenos-copy in the diagnosis and treatment of PCS.
The etiology of PCS  includes biliary diseases and extracholangeal lesions.   Biliary diseases are characterized by bile duel stones, inflammatory stricture of the papilla, and lesions of cystic duct stump. And extracholangeal condition commonly comprise reflux esophagitis, digestive ulcers and pancreati​tis. So it is essential to check related organs for the cause of PCS. With the suspicion of lesion in the esophagus, stomach or duodenum, double-contrast barium meal and gastroscopy should be performed. If lesions of the bile duct, liver or pancreas are suspected, ultrasonography and ERCP are advisa​ble.  
Symptoms include gastrointestinal distress and persistent pain in the upper right abdomen. Symptoms occur in about 5 to 40 percent of patients who undergo cholycystectomy. 

The pain associated with postcholecystectomy syndrome is usually ascribed to either sphincter of Oddi dysfunction or to post-surgical adhesions. 

Endoscopic intervention in minimally invasive surgery has such advantages as safety, less pain, and few complications. K. Kawai and his collea​gues “first introduced” endoscopic sphincterotomy to treat bile duct stones in 1974, and            M.  Starizu et al. used endoscopic papillary balloon dilatation to treat bile duct stones while preserving papillary function in 1983. 
Table 2
Etiology of Postcholecystectomy Syndrome
	Anatomy 
	Etiology 
	Anatomy 
	Etiology 

	GB remnant and cystic duct
	Residual GB
Stump cholelithiasis
Neuroma
	Periampullary
	SO dyskinesia, spasm or  hypertrophy
SO stricture
Papilloma
Cancer

	Liver
	Fatty infiltration of liver
Hepatitis
Hydrohepatosis
Cirrhosis
Gilbert disease
Dubin-Johnson Sx
Hepatolithiasis
Sclerosing cholangitis
Cyst
	Biliary tract
	Cholangitis
Adhesions
Strictures
Trauma
Cyst
Malignancy/cholangioCA
Obstruction
Choledocholithiasis
Dilation w/out obstruction
Hypertension or nonspecific dilation
Dyskinesia
Fistula

	Pancreas
	Pancreatitis
Stone
Cancer
	Colon
	Constipation
Diarrhea
Incisional hernia
IBS

	Esophagus
	Diaphragmatic hernia
Hiatal hernia
Achalasia
	Stomach
	Bile gastritis
PUD
Gastric cancer

	Bone
	Arthritis
	Vascular
	Intestinal angina
Coronary angina

	Duodenum
	Adhesions
Diverticula
Irritable bowel disease
	Small bowel
	Adhesions
Incisional hernia
Irritable bowel disease

	Nerve
	Neuroma
Intercostal neuralgia
Spinal nerve lesions
Sympathetic imbalance
Neurosis
Psychic anxiety
	Other
	Adrenal cancer
Thyrotoxicosis
20% organ other than hepatobiliary or pancreatic
Unknown
Erroneous preop Dx


PRIMARY SCLEROSING CHOLANGITIS

Primary sclerosing cholangitis (PSC) is a form of cholangitis due to an autoimmune reaction. A cholangitis is an inflammation of the bile ducts of the liver. Primary sclerosing cholangitis leads to cholestasis (blockage of bile transport to the gut). Blockage of the bile duct leads to accumulation of bile, which damages the liver, leading to jaundice and eventually causes liver failure.

Signs and symptoms
·  Tiredness (a non-specific symptom often present in liver disease). 

·  Severe jaundice with intense itching. 

·  Malabsorption (especially of fat) and steatorrhea, leading to decreased levels of the fat-soluble vitamins, A, D, E and K. 

·  Signs of cirrhosis 

·  Ascending cholangitis, or infection of the bile duct. 

Diagnosis
The diagnosis is by imaging of the bile duct, usually in the setting of endoscopic retrograde cholangiopancreatography (ERCP, endoscopy of the bile duct and pancreas), which shows characteristic changes (“beading”) of the bile ducts. Another option is magnetic resonance cholangiopancreatography (MRCP), where magnetic resonance imaging is used to visualise the biliary tract.

Other tests often done are a full blood count, liver enzymes, bilirubin levels (usually grossly elevated), renal function, electrolytes. Fecal fat determination is occasionally ordered when the symptoms of malabsorption are prominent.

The differential diagnosis can include primary biliary cirrhosis, drug induced cholestasis, cholangiocarcinoma, and HIV-associated cholangiopathy.

Etiology
The cause(s) for PSC are unknown. It is often considered to be an autoimmune disorder. PSC is associated with ulcerative colitis. It is assumed that these diseases share a common cause.

Ulcerative colitis is a systemic disease that affects many areas of the body. PSC is often listed as a manifestation of ulcerative colitis outside the colon. PSC differs from these manifestations in that, unlike most other manifestations, PSC continues in spite of surgical removal of the colon. This suggests that, while the cause of ulcerative colitis, and most of its manifestations, is in the colon, the cause of PSC is located outside the colon.

Pathophysiology
Bile ducts, both intra- and extrahepatically (inside the liver and outside), are inflamed and develop scarring, obstructing the flow of bile. As bile assists in the enteric breakdown and absorption of fat, the absence of bile leads to fat malabsorption. The bile accumulates in the duct, leading to liver cell damage and liver failure.

Epidemiology
It is more prevalent in men than in women. The disease normally starts from age 30 to 60. It can however also start with children. PSC progresses slowly, so the disease can be active for a long time before it is noticed or diagnosed.

Screening
PSC is associated with cholangiocarcinoma, which are tumors involving the biliary tree. Screening for cholangiocarcinoma in patients with PSC is encouraged, but there is no general consensus on the modality and interval of choice.

Therapy
Standard treatment includes ursodiol, a bile acid naturally produced by the liver, which has been shown to lower elevated liver enzyme numbers in people with PSC, but has not yet been proven effective at prolonging the life of the liver. Treatment also includes medication to relieve itching (antipruritics) and bile acid sequesterants (cholestyramine), antibiotics to treat infections, and vitamin supplements, as people with PSC are often deficient in vitamin A, vitamin D, and vitamin K.

In some cases, ERCP, which may involve stenting of the common bile duct, may be necessary in order to open major blockages (dominant strictures).

Liver transplantation (including live transplants whereby a portion of a living donor is given to the recipient) is an option if the liver begins to fail.
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