Disorders of the Gallbladder and Bile Ducts

vomiting, pruritus, and jaundice. Blood pressure, fluids and
electrolytes, kidney function, and coagulopathy may require
careful management in the perinatal state; patients should
be managed in high-risk obstetric units. Although delivery is
the definitive therapy, the maternal condition may continue to
worsen in the immediate postpartum period. Resolution typi-
cally occurs within days after delivery. Rarely, liver transplan-
tation may be required if liver recovery is not seen. HELLP can
recur in up to 25% of subsequent pregnancies.

Acute fatty liver of pregnancy presents with symptoms
similar to those of HELLP syndrome. Indicators of liver failure,
including hypoglycemia and coagulopathy, can be seen.
Affected patients may require transfer to a liver transplant
center. Prompt delivery of the fetus once the diagnosis is rec-
ognized typically results in improvement of the mother's med-
ical condition in 48 to 72 hours. Acute fatty liver of pregnancy
can recur in subsequent pregnancies. It is assocfated with
long-chain 3-hydroxyacyl coenzyme A dehydrogenase defi-
ciency, and affected women and their offspring should be
screened for this deficiency.

KEY POINTS

o Measures to reduce vertical transmission of hepatitis B
virus include administering hepatitis B virus immune
globulin and immediate vaccination of newborns.

¢ The most serious liver complications of pregnancy occur
in the third trimester and include HELLP (hemolysis,
elevated liver enzymes, and low platelets) syndrome and
acute fatty liver of pregnancy; both are managed in
high-risk obstetric units and with early delivery.

Vascular Diseases of the Liver

Portal Vein Thrombosis

Portal vein thrombosis Is common in patients with decom-
pensated cirrhosis and is due to slow flow through the portal
veins rather than hypercoagulability; it may occaslonally
occur in patients without cirrhosls. It Is typically diagnosed
by abdominal Doppler ultrasonography; contrast-enhanced
CT or MRI should be completed to delineate extent of throm-
bosis and to assess for tumor thrombosis. Chronfc portal
vein thrombosis is typically asymptomatic and does not usu-
ally require anticoagulant therapy unless thrombophilia,
bowel ischemia, or progression of thrombus is present.
Patients with acute portal vein thrombosis should receive
anticoagulation unless risk of bleeding is very prohibitive.
Direct oral anticoagulants or low-molecular-weight heparin
are the anticoagulants of choice. Systemic thrombolytic

therapy and catheter-directed thrombolysis are rarely
indicated,

Budd-Chiari Syndrome
Budd-Chiari syndrome describes any disease process that
obstructs the normal outflow of blood from the liver, usually

as thrombosis of the hepatic veins. The syndrome may be asso-
ciated with myeloproliferative neoplasms, pregnancy, oral
contraceptive use, inflammatory bowel disease, or inherited
thrombophilias. Underlying malignancy, especially hepatocel-
lular carcinoma, may also be causative. Characteristic symp-
toms include hepatomegaly, ascites, and right-upper-quadrant
abdominal pain. Budd-Chiari syndrome is typically diagnosed
by Doppler ultrasonography in the appropriate clinical set-
ting. The caudate lobe of the liver is hypertrophied because
caudate venous outflow is directly into the inferior vena cava
rather than through the hepatic veins. Long-term anticoagu-
lation is required in patients with Budd-Chiari syndrome,
although bleeding risks are significant in patients with acute
or chronic liver disease, portal hypertension, and esophageal
varices. Angioplasty of the hepatic veins and/or TIPS place-
ment can be used to reestablish adequate hepatic venous
drainage. If liver failure develops, liver transplantation may
be considered.

KEY POINTS

e Portal vein thrombosls fs common in patients with
decompensated cirrhosis and is a consequence of poor
flow through the portal veins.

¢ Characteristic symptoms of Budd-Chiari syndrome include
hepatomegaly, ascites, and right-upper-quadrant abdom-
inal pain.
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Asymptomatic Gallstones

Gallstones can be characterized as cholesterol stones or pig-
ment stones. Cholesterol stones result from supersaturation of
bile with cholesterol; they account for approximately 75% of
gallstones in the United States. Risk factors for cholesterol
stones Include older age, female sex (twice as likely in women
as In men), American Indian ethnicity, Western diet, preg-
nancy, rapid weight loss, obesity, total parenteral nutrition,
and estrogen supplementation. Predisposing factors for pig-
ment stones include chronic hemolysis, ineffective erythro-
polests, Crohn disease, cirrhosis, biliary stasis, and bacterial
biliary infections.

Gallstones are commonly discovered at abdominal ultra-
sonography (Figure 35) and CT performed for unrelated
reasons.

Incidental gallstones are typically asymptomatic, and pro-
phylactic cholecystectomy is generally not recommended.
Cholecystectomy is indicated in asymptomatic patients with
characteristics posing a high risk for gallbladder cancer: gall-
stones larger than 3 cm, porcelain gallbladder (intramural

calcification of gallbladder wall), or gallbladder polyps larger
than1cm.
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FIGURE 35. Ultrasound shows the liver (left) and the gallbladder in long axis
with multiple stones present. The stones appear hyperechoic (white) with
shadowing artifact posteriorly, consistent with cholelithiasis. The lumen of a normal
gallbladder should appear anechoic (black). It is important to scan through the
gallbladder to ensure that the entire lumen is visualized before determining
whether stones are absent. An indeterminate study would occur if the gallbladder
cannot be completely visualized, usually because of underdistention secondary 10
lack of fasting.

KEY POINT

HVC e« Asymptomatic gallstones discovered incidentally do not

require cholecystectomy except in the setting of a high
risk for gallbladder cancer (gallstones >3 cm, porcelain
gallbladder, or gallbladder polyps >1 cm).

Biliary Colic

Biliary colic results from contraction of the gallbladder in the
presence of an obstructed cystic duct, usually by a gallstone.
Pain is typically of acute onset, lasts 30 minutes to 6 hours, is
severe and steady, and is located in the right upper quadrant or
epigastrium. Pain may radiate to the right shoulder and Is
associated with nausea, vomiting, and diaphoresls. Symptoms
may be precipitated by meals, which cause gallbladder con
traction. Constant, unremitting abdominal pain Is not usually
associated with biliary colic.

Patients with typical billary colic symptoms and gall
stones on imaging should undergo cholecystectomy because of
an increased risk for future complicatlons, including choledo
cholithiasis, cholangitis, and pancreatitls,

KEY POINT P
o Patients with typical biliary colic symptoms and gall
stones on imaging should undergo cholecystectomy.
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Acute Cholecystitis

Acute cholecystitis is due to cystic duct obstruction and gall-
bladder inflammation, often accompanied by gallbladder
infection. Patients present with severe right-upper-quadrant
or epigastric pain lasting longer than 6 hours, with fever and
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tenderness in the right upper quad{'ant. A positive M“"Dhy
sign may be present. Laboratory studies may show 1euk0(yt0.
sis; liver chemistries are often normal or minimally elevate q
unless complications such as common bile duct obstructjgy, .
cholangitis are present. Acute cholecystitis is suggesteq by
ultrasound showing gallbladder wall thickening and/or edemg
and a sonographic Murphy sign (arrest of respiration With
compression by the ultrasound probe). Lack of gallbladder
filling on hepatobiliary iminodiacetic acid scanning SUPports
this diagnosis. This test is appropriate in the setting of 3 high
clinical likelihood of acute cholecystitis but a negative or inqe.
terminate ultrasound finding.

Treatment includes analgesia, intravenous antibiotics
with gram-negative and anaerobic coverage, and cholecystec-
tomy. Emergency surgery is necessary for suspected gallblag.-
der perforation or emphysematous cholecystitis (infection of
the gallbladder wall with gas-forming organisms, such ag
Clostridium perfringens). Most patients should undergo chol-
ecystectomy during initial hospitalization. Patients with high
surgical risk who respond to antibiotics can be reassessed later
to determine whether their surgical risk has decreased. In
patients who are not good surgical candidates and do not
respond to antibiotics, percutaneous cholecystostomy tube or
endoscopic drainage can be pursued.

key poINTS
e Cholecystitis can be diagnosed by suggestive clinical HVC

findings and ultrasound showing gallbladder-wall
thickening or edema and sonographic Murphy sign.

« Treatment of acute cholecystitis includes analgesia, intra-
venous antibiotics with gram-negative and anaerobic
coverage, and cholecystectomy during initial hospitaliza-
tion; percutaneous cholecystostomy tube or endoscopic
drainage can be pursued in patients with high surgical
risk.

Acalculous Cholecystitis

Acaleulous cholecystitis typically occurs i eritically il
patlents and results from gallbladder ischemia, which can be
complicated by enteric bacterial infection. Risk factors
Include cardiac surgery, sepsis, burns, and vasculitis. In alert
patlents, the presentation is pain, similar to that seenin cho
ecystitls related to gallstones. In sedated or mechanicall
ventilated patients, it may present with leukocytosis, jaun”
dice, and sepsis. Diagnosts is made with ultrasound showlng
gallbladder-wall thickening, pericholecystic fluid, ga”bh‘d—
der distention, or gallbladder-wall pneum“tOSiS L
stones (Figure 36).

Treatment entails intravenous antibiotics to COVer enterl
bacteria and cholecystectomy. A percutaneous choleefe
tomy tube may be needed for unstable patients O e
surgical candidates. Endoscopic gallbladder drainage ¢4
considered. The mortality rate for untreated acalculous e
ecystitis is as high as 75%.
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FIGURE 36. Gallbladder ultrasound consistent with acalculous cholecystitis
showing a thickened gallbladder wall (bottom), pericholecystic fluid (top), and an
absence of gallstones or sludge.

* Acalculous cholecystitis typically occurs in critically i1l

patients and results from gallbladder ischemia, which
can be complicated by enteric bacterial infection.

* Inalert patients, the presentation is pain, similar to that
seen in cholecystitis; in sedated or mechanically ventilated
patients, it may present with leukocytosis, jaundice, and
sepsis.

Functional Gallbladder Disorder

Functional gallbladder disorder should be considered in
patients with biliary pain without gallstones or structural
Pathology. Other causes of upper abdominal discomfort,
including peptic ulcer disease and angina, should be consid-
ered. A gallbladder ejection fraction less than 40% as
measured by cholecystokinin-stimulated cholescintigraphy
Supports the diagnosis but may not predict response to chol-
€cystectomy. Reassurance and antispasmodic agents may be of
benefit, If no other cause of pain is found, pain recurs, and the
gallbladder ejection fraction is less than 40%, then cholecys-
'ectomy can be considered. In clinical practice, patients
Who meet these criteria and undergo cholecystectomy may
‘ntinue to have similar upper abdominal symptoms
Postoperatively,
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Common Bile Duct Stones
and Cholangitis

Common bile duct stones are a leading cause of obstructive
jaundice and pancreatitis. Although 20% of common duct
stones pass spontaneously and less than 50% of patients
develop symptoms, stone extraction should be offered to
most patients. Symptoms of common bile duct stones include
jaundice and abdominal pain due to obstruction of bile flow.
Common duct stones may be visualized by transabdominal
ultrasonography. In the absence of visualization, an elevated
serum bilirubin level and dilated common duct on ultra-
sonography suggest the diagnosis. Endoscopic retrograde
cholangiopancreatography (ERCP) is the preferred method
for stone extraction and should be performed in patients
with a high likelihood of choledocholithiasis (Figure 37). In
patients who are suspected of having common duct stones
but have indeterminate findings on ultrasonography, mag-
netic resonance cholangiopancreatography (MRCP) or endo-
scoplic ultrasonography should be performed to avoid ERCP
risks. Cholecystectomy should be performed within 2 weeks
of stone extraction.

Cholangitis is infection of the biliary tree, usually in the
setting of biliary stasis or obstruction. Symptoms include
fever, jaundice, and right-upper-quadrant pain (Charcot triad).
Cholangitis is potentially life-threatening; antibiotics targeting
gram-negative Enterobacteriaceae should be administered
immediately. Common bile duct stones should be removed
urgently with ERCP in patients with cholangitis, after which
elective cholecystectomy should be performed during initial
hospitalization to reduce the risk for complications. In patients
who are not surgical candidates, endoscopic sphincterotomy
can facilitate passage of additional common bile duct stones.

FIGURE 37. Choledocholithiasis is seen on endoscopic retrograde
cholangiopancreatography, which shows an approximately 5 mm, round opacity in
the distal common bile duct consistent with a stone.
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 Symptoms of cholangitis include fever, jaundice, and
right-upper-quadrant pain

» Endoscopic retrograde cholangiopa ncreatography is the
preferred method for relieving obstruction duetoa
common bile duct stone.

e Cholangitis is potentially life-threatening; antibiotics
targeting gram-negative Enterobacteriaceae should be
administered immediately, and identified common bile
duct stones should be removed urgently.

Gallbladder Polyps

Gallbladder polyps are usually found incidentally and can be
seen on 1% to 5% of gallbladder ultrasounds. Neoplastic adeno-
mas represent less than 0.5% of polyps. The best predictor ofa
malignant lesion is size, with polyps 1 cm or greater more
likely to be neoplastic. Gallbladder polyps associated with
gallbladder stones or primary sclerosing cholangitis are also
more likely to be neoplastic. Management of gallbladder pol-
yps is outlined in Figure 38.

e Gallbladder polyps 1 cm or greater and those associated
with gallbladder stones or primary sclerosing cholangitis
are more likely to be neoplastic and should prompt con-
sideration of cholecystectomy.

Gallbladder Cancer

Gallbladder cancer is the most common billary cancer in the
United States, but it is rare, with an incidence of 1 to 2 cases per
100,000. The gallbladder is a reservoir for Salmonella typhlin

Gallbladder polyp of any size
Yes associated with gallstones or No

biliary colic, or gallbladder
polyp >8 mm associated with
primary sclerosing cholangitis
Yes Y
Repeat US in 12 months;
cholecystectomy if <«— Polyp £5 mm
increase in size
No
Repeat US in 6 months, | "¢ Y
then yearly; ¢
cholecystectomy if Polyp 69 mm
increase in size
No
#V A4
Cholecystectomy [« Polyp 21 em
_\

FIGURE 38. Management of gallbladder polyps.
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chronically infected patients, and these patients are at highg,

risk for gallbladder cancer. .
Symptoms include biliary colic in early cancer i

right—upper-quadrant pain, nausea, vomiting, weight loss, or
jaundice in advanced cancer. Gallbladder cancer shoulq pe
suspected if a mass is seen on CT or MRL

Early gallbladder cancer is most commonly diagnoseq
incidentally when cholecystectomy is pel’f:ormed for biliary
colic. Incidental tumors invading the lamina propria P
T1a) do not require further treatment; more advanced lesiong
require more extensive surgery.

Treatment of choice for gallbladder cancer is surgery
Unresectable disease is treated with chemotherapy with o
without radiation or with palliative care.

Cholangiocarcinoma

Cholanglocarcinoma is rare but has become an increasingly
recognized malignancy over the last four decades. The
three types are intrahepatic, perihilar, and distal: The intra-
hepatic type Is seen in bile ducts within the liver paren-
chyma; the perihilar type, at the confluence of right and
left hepatic ducts; and the distal type, in the extrahepatic
bile duct distal to the cystic duct. Risk factors for cholan-
giocarcinoma include primary sclerosing cholangitis,
choledochal cysts, liver flukes, thorium dioxide exposure,
metabolic syndrome, and hepatolithiasis. Symptoms,
including jaundice, right-upper-quadrant pain, and consti-
tutional symptoms, typically develop only with advanced-
stage disease.

Diagnosis of intrahepatic cholangiocarcinoma
requires CT or MRI and, typically, biopsy confirmation. An
elevated CA 19-9 level is supportive but insufficient for
dlagnosis. First-line therapy for intrahepatic cholangiocar-
cinoma is resection. Locoregional therapies, including
transarterial chemoembolization, radioembolization, or
external-beam radiation, may be options if patients are not
candidates for resection. Chemotherapy may be offered to
patients who are not candidates for surgical or locore-
glonal theraples,

Perfhilar cholangiocarcinoma can be difficult to diagnose
and may require both MRCP and ERCP. During ERCP, bile-duct
brushings are obtained for cytologic examination. Fluorescence
In situ hybridization may help diagnostically. Serial ERCP may
be required every 2 to 3 months for diagnosis. First-line ther-
apy Is resection, Patients with unresectable perihilar cholan-
glocarcinoma smaller than 3 ¢m and without extrahepatic
spread can be evaluated for liver transplantation at centers
with neoadjuvant chemoradiation protocols. In patients with
perihilar cholangiocarcinoma, percutaneous or transhumi
biopsy excludes liver transplantation because of the risk or
tumor seeding,

Distal cholangjocarcinoma is diagnosed by the same
:_ljiit;isisas for perihilar cholangjocarcinoma. Prefer”

pancreaticoduodenectomy.



