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the gallbladder fundus. Diagnostic confirmation may occasionally be
found on the plain abdominal film (e.g., small-intestinal obstruction
with gas in the biliary tree and a calcified, ectopic gallstone) or following an upper gastrointestinal series (cholecystoduodenal fistula
with small-bowel obstruction at the ileocecal valve). Laparotomy with
stone extraction (or propulsion into the colon) remains the procedure
of choice to relieve obstruction. Evacuation of large stones within the
gallbladder should also be performed. In general, the gallbladder and
its attachment to the intestines should be left alone.

PART 14
Disorders of the Gastrointestinal System

Limey (milk of calcium) bile and porcelain gallbladder Calcium salts in
the lumen of the gallbladder in sufficient concentration may produce
calcium precipitation and diffuse, hazy opacification of bile or a layering effect on plain abdominal roentgenography. This so-called limey
bile, or milk of calcium bile, is usually clinically innocuous, but cholecystectomy is recommended, especially when it occurs in a hydropic
gallbladder. In the entity called porcelain gallbladder, calcium salt
deposition within the wall of a chronically inflamed gallbladder may
be detected on the plain abdominal film. Cholecystectomy is advised
in all patients with porcelain gallbladder because in a high percentage
of cases this finding appears to be associated with the development of
carcinoma of the gallbladder.
TREATMENT

Acute Cholecystitis

MEDICAL THERAPY
Although surgical intervention remains the mainstay of therapy
for acute cholecystitis and its complications, a period of in-hospital
stabilization may be required before cholecystectomy. Oral intake
is eliminated, nasogastric suction may be indicated, and extracellular volume depletion and electrolyte abnormalities are repaired.
Meperidine or nonsteroidal anti-inflammatory drugs (NSAIDs) are
usually employed for analgesia because they may produce less
spasm of the sphincter of Oddi than drugs such as morphine.
Intravenous antibiotic therapy is usually indicated in patients with
severe acute cholecystitis, even though bacterial superinfection
of bile may not have occurred in the early stages of the inflammatory process. Antibiotic therapy is guided by the most common
organisms likely to be present, which are E. coli, Klebsiella spp., and
Streptococcus spp. Effective antibiotics include ureidopenicillins
such as piperacillin or mezlocillin, ampicillin sulbactam, ciprofloxacin, moxifloxacin, and third-generation cephalosporins. Anaerobic
coverage by a drug such as metronidazole should be added if gangrenous or emphysematous cholecystitis is suspected. Imipenem
and meropenem represent potent parenteral antibiotics that cover
the whole spectrum of bacteria causing ascending cholangitis.
They should, however, be reserved for the most severe, life-threatening infections when other regimens have failed (Chap. 186).
Postoperative complications of wound infection, abscess formation,
and sepsis are reduced in antibiotic-treated patients.
SURGICAL THERAPY
The optimal timing of surgical intervention in patients with acute
cholecystitis depends on stabilization of the patient. The clear trend
is toward earlier surgery, and this is due in part to requirements
for shorter hospital stays. Urgent (emergency) cholecystectomy or
cholecystostomy is probably appropriate in most patients in whom
a complication of acute cholecystitis such as empyema, emphysematous cholecystitis, or perforation is suspected or confirmed.
Patients with uncomplicated acute cholecystitis should undergo
early elective laparoscopic cholecystectomy, ideally within 48–72 h
after diagnosis. The complication rate is not increased in patients
undergoing early as opposed to delayed (>6 weeks after diagnosis)
cholecystectomy. Delayed surgical intervention is probably best
reserved for (1) patients in whom the overall medical condition
imposes an unacceptable risk for early surgery and (2) patients in
whom the diagnosis of acute cholecystitis is in doubt. Thus, early
cholecystectomy (within 72 h) is the treatment of choice for most
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patients with acute cholecystitis. Mortality figures for emergency
cholecystectomy in most centers range from 1–3%, whereas the
mortality risk for early elective cholecystectomy is ∼0.5% in patients
under age 60. Of course, the operative risks increase with agerelated diseases of other organ systems and with the presence of
long- or short-term complications of gallbladder disease. Seriously
ill or debilitated patients with cholecystitis may be managed with
cholecystostomy and tube drainage of the gallbladder. Elective
cholecystectomy may then be done at a later date.
Postcholecystectomy Complications Early complications following cholecystectomy include atelectasis and other pulmonary disorders,
abscess formation (often subphrenic), external or internal hemorrhage, biliary-enteric fistula, and bile leaks. Jaundice may indicate
absorption of bile from an intraabdominal collection following a
biliary leak or mechanical obstruction of the CBD by retained calculi,
intraductal blood clots, or extrinsic compression.
Overall, cholecystectomy is a very successful operation that provides total or near-total relief of preoperative symptoms in 75–90% of
patients. The most common cause of persistent postcholecystectomy
symptoms is an overlooked symptomatic nonbiliary disorder (e.g.,
reflux esophagitis, peptic ulceration, pancreatitis, or—most often—
irritable bowel syndrome). In a small percentage of patients, however,
a disorder of the extrahepatic bile ducts may result in persistent symptomatology. These so-called postcholecystectomy syndromes may be
due to (1) biliary strictures, (2) retained biliary calculi, (3) cystic duct
stump syndrome, (4) stenosis or dyskinesia of the sphincter of Oddi,
or (5) bile salt–induced diarrhea or gastritis.
Cystic duct stump syndrome In the absence of cholangiographically
demonstrable retained stones, symptoms resembling biliary pain or
cholecystitis in the postcholecystectomy patient have frequently been
attributed to disease in a long (>1 cm) cystic duct remnant (cystic
duct stump syndrome). Careful analysis, however, reveals that postcholecystectomy complaints are attributable to other causes in almost
all patients in whom the symptom complex was originally thought to
result from the existence of a long cystic duct stump. Accordingly, considerable care should be taken to investigate the possible role of other
factors in the production of postcholecystectomy symptoms before
attributing them to cystic duct stump syndrome.
Papillary dysfunction, papillary stenosis, spasm of the sphincter of Oddi,
and biliary dyskinesia Symptoms of biliary colic accompanied by
signs of recurrent, intermittent biliary obstruction may be produced
by acalculous cholecystopathy, papillary stenosis, papillary dysfunction, spasm of the sphincter of Oddi, and biliary dyskinesia. Papillary
stenosis is thought to result from acute or chronic inflammation of
the papilla of Vater or from glandular hyperplasia of the papillary
segment. Five criteria have been used to define papillary stenosis:
(1) upper abdominal pain, usually RUQ or epigastric; (2) abnormal
liver tests; (3) dilatation of the CBD upon ERCP examination; (4)
delayed (>45 min) drainage of contrast material from the duct; and
(5) increased basal pressure of the sphincter of Oddi, a finding that
may be of only minor significance. An alternative to ERCP is magnetic
resonance cholangiography (MRC) if ERCP and/or biliary manometry
are either unavailable or not feasible. After exclusion of acalculous
cholecystopathy, treatment consists of endoscopic or surgical sphincteroplasty to ensure wide patency of the distal portions of both the bile
and pancreatic ducts. The greater the number of the preceding criteria
present, the greater is the likelihood that a patient does have a degree
of papillary stenosis sufficient to justify correction. The factors usually
considered as indications for sphincterotomy include (1) prolonged
duration of symptoms, (2) lack of response to symptomatic treatment,
(3) presence of severe disability, and (4) the patient’s choice of sphincterotomy over surgery (given a clear understanding on his or her part
of the risks involved in both procedures).
Criteria for diagnosing dyskinesia of the sphincter of Oddi are even
more controversial than those for papillary stenosis. Proposed mechanisms include spasm of the sphincter, denervation sensitivity resulting
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