2080 but are not specific for biliary calculi. Biliary colic may be precipitated

by eating a fatty meal, by consumption of a large meal following a
period of prolonged fasting, or by eating a normal meal; it is frequently
nocturnal, occurring within a few hours of retiring.
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Natural History Gallstone disease discovered in an asymptomatic
patient or in a patient whose symptoms are not referable to cholelithiasis is a common clinical problem. Sixty to 80% of persons with
asymptomatic gallstones remain asymptomatic over follow-up periods
of up to 25 years. The probability of developing symptoms within
5 years after diagnosis is 2–4% per year and decreases in the years thereafter to 1–2%. The yearly incidence of complications is about 0.1–0.3%.
Patients remaining asymptomatic for 15 years were found to be unlikely
to develop symptoms during further follow-up, and most patients who
did develop complications from their gallstones experienced prior
warning symptoms. Similar conclusions apply to diabetic patients with
silent gallstones. Decision analysis has suggested that (1) the cumulative
risk of death due to gallstone disease while on expectant management is
small, and (2) prophylactic cholecystectomy is not warranted.
Complications requiring cholecystectomy are much more common in gallstone patients who have developed symptoms of biliary
pain. Patients found to have gallstones at a young age are more likely
to develop symptoms from cholelithiasis than are patients >60 years
at the time of initial diagnosis. Patients with diabetes mellitus and
gallstones may be somewhat more susceptible to septic complications,
but the magnitude of risk of septic biliary complications in diabetic
patients is incompletely defined.
TREATMENT

Gallstones

SURGICAL THERAPY
In asymptomatic gallstone patients, the risk of developing symptoms or complications requiring surgery is quite small (see above).
Thus, a recommendation for cholecystectomy in a patient with
gallstones should probably be based on assessment of three
factors: (1) the presence of symptoms that are frequent enough
or severe enough to interfere with the patient’s general routine;
(2) the presence of a prior complication of gallstone disease, i.e.,
history of acute cholecystitis, pancreatitis, gallstone fistula, etc.; or
(3) the presence of an underlying condition predisposing the
patient to increased risk of gallstone complications (e.g., calcified or
porcelain gallbladder and/or a previous attack of acute cholecystitis
regardless of current symptomatic status). Patients with very large
gallstones (>3 cm in diameter) and patients harboring gallstones in
a congenitally anomalous gallbladder might also be considered for
prophylactic cholecystectomy. Although young age is a worrisome
factor in asymptomatic gallstone patients, few authorities would
now recommend routine cholecystectomy in all young patients
with silent stones. Laparoscopic cholecystectomy is a minimalaccess approach for the removal of the gallbladder together with its
stones. Its advantages include a markedly shortened hospital stay,
minimal disability, and decreased cost, and it is the procedure of
choice for most patients referred for elective cholecystectomy.
From several studies involving >4000 patients undergoing
laparoscopic cholecystectomy, the following key points emerge:
(1) complications develop in ∼4% of patients, (2) conversion to
laparotomy occurs in 5%, (3) the death rate is remarkably low (i.e.,
<0.1%), and (4) the rate of bile duct injuries is low (i.e., 0.2–0.6%) and
comparable with open cholecystectomy. These data indicate why
laparoscopic cholecystectomy has become the “gold standard” for
treating symptomatic cholelithiasis.
MEDICAL THERAPY—GALLSTONE DISSOLUTION
In carefully selected patients with a functioning gallbladder and
with radiolucent stones <10 mm in diameter, complete dissolution
can be achieved in ∼50% of patients within 6 months to 2 years. For
good results within a reasonable time period, this therapy should
be limited to radiolucent stones smaller than 5 mm in diameter. The
dose of UDCA should be 10–15 mg/kg per day. Stones larger than
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10 mm in size rarely dissolve. Pigment stones are not responsive to
UDCA therapy. Probably ≤10% of patients with symptomatic cholelithiasis are candidates for such treatment. However, in addition to
the vexing problem of recurrent stones (30–50% over 3–5 years of
follow-up), there is also the factor of taking an expensive drug for
up to 2 years. The advantages and success of laparoscopic cholecystectomy have largely reduced the role of gallstone dissolution to
patients who wish to avoid or are not candidates for elective cholecystectomy. However, patients with cholesterol gallstone disease
who develop recurrent choledocholithiasis after cholecystectomy
should be on long-term treatment with UDCA.
ACUTE AND CHRONIC CHOLECYSTITIS
Acute Cholecystitis Acute inflammation of the gallbladder wall usually follows obstruction of the cystic duct by a stone. Inflammatory
response can be evoked by three factors: (1) mechanical inflammation produced by increased intraluminal pressure and distention with
resulting ischemia of the gallbladder mucosa and wall, (2) chemical
inflammation caused by the release of lysolecithin (due to the action of
phospholipase on lecithin in bile) and other local tissue factors, and (3)
bacterial inflammation, which may play a role in 50–85% of patients
with acute cholecystitis. The organisms most frequently isolated by
culture of gallbladder bile in these patients include Escherichia coli,
Klebsiella spp., Streptococcus spp., and Clostridium spp.
Acute cholecystitis often begins as an attack of biliary pain that progressively worsens. Approximately 60–70% of patients report having
experienced prior attacks that resolved spontaneously. As the episode
progresses, however, the pain of acute cholecystitis becomes more
generalized in the right upper abdomen. As with biliary colic, the pain
of cholecystitis may radiate to the interscapular area, right scapula,
or shoulder. Peritoneal signs of inflammation such as increased pain
with jarring or on deep respiration may be apparent. The patient is
anorectic and often nauseated. Vomiting is relatively common and
may produce symptoms and signs of vascular and extracellular volume
depletion. Jaundice is unusual early in the course of acute cholecystitis
but may occur when edematous inflammatory changes involve the bile
ducts and surrounding lymph nodes.
A low-grade fever is characteristically present, but shaking chills or
rigors are not uncommon. The RUQ of the abdomen is almost invariably tender to palpation. An enlarged, tense gallbladder is palpable
in 25–50% of patients. Deep inspiration or cough during subcostal
palpation of the RUQ usually produces increased pain and inspiratory
arrest (Murphy’s sign). Localized rebound tenderness in the RUQ is
common, as are abdominal distention and hypoactive bowel sounds
from paralytic ileus, but generalized peritoneal signs and abdominal
rigidity are usually lacking, in the absence of perforation.
The diagnosis of acute cholecystitis is usually made on the basis of
a characteristic history and physical examination. The triad of sudden
onset of RUQ tenderness, fever, and leukocytosis is highly suggestive.
Typically, leukocytosis in the range of 10,000–15,000 cells per microliter with a left shift on differential count is found. The serum bilirubin
is mildly elevated (<85.5 μmol/L [5 mg/dL]) in fewer than half of
patients, whereas about one-fourth have modest elevations in serum
aminotransferases (usually less than a fivefold elevation). Ultrasound
will demonstrate calculi in 90–95% of cases and is useful for detection
of signs of gallbladder inflammation including thickening of the wall,
pericholecystic fluid, and dilatation of the bile duct. The radionuclide
(e.g., HIDA) biliary scan may be confirmatory if bile duct imaging is
seen without visualization of the gallbladder.
Approximately 75% of patients treated medically have remission
of acute symptoms within 2–7 days following hospitalization. In 25%,
however, a complication of acute cholecystitis will occur despite conservative treatment (see below). In this setting, prompt surgical intervention is required. Of the 75% of patients with acute cholecystitis who
undergo remission of symptoms, ∼25% will experience a recurrence of
cholecystitis within 1 year, and 60% will have at least one recurrent
bout within 6 years. In view of the natural history of the disease, acute
cholecystitis is best treated by early surgery whenever possible.
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