
146/40, and a respiratory rate of 18. The rest of her
physical' exam was essentially benign with the following
findings: anicteric sclera; Grade Il/VI nonradiating sys
tolic murmur, which was loudest at the left sternal
border, lungs were clear to auscultation and percussion;
and a nearly normal abdominal exam with only mini
mal tenderness in the epigastric area and no evidence
of organomegaly or abdominal masses. There were no
signs of peripheral edema or other stigmata of conges
tive heart failure. On rectal exam, the patient's stool
was brown and trace heme-positive.

Laboratory assessment was notable for a BUN of 30
mg/dl, a total bilirubin of 3.0 mg/cM,and a CBC re
vealed a hemoglobin level of 7.3 gm/dl with a white
blood cell count of 11.6 thousand/@il. EKG demon
strated a normal rate and rhythm with left ventricular
hypertrophy by voltage and nonspecific ST-T-wave
changes but normal intervals and a normal axis. Chest
x-ray was unremarkable except for mild cardiomegaly.

Due to her pain and cardiac history, she was admitted
to rule out a myocardial infarction as well as to evaluate
her anemia.

Over the following days, cardiac isoenzymes were
obtained and her anemia was treated with blood trans
fusions, however, the exact source ofthe gastrointestinal
bleeding remained unclear. Two days after admission,
it was noted that she was becoming jaundiced. Liver
function tests performed at that time demonstrated an
alkaline phosphatase ofSS7 LU/i (normal <200) as well
as moderately elevated liver transaminases (AST = 100
IU/l, ALT = 1 10 lU/l), and a markedly elevated total

bilirubin of 11.7 mg/dl with a direct bilirubin of 7.6
mg/dl. Her white blood cell count also was rising and
was measured at 14.3 thousand/id with a left shift. She
also developed a fever of 101.6 orally. These finding
suggested obstructive jaundice and possibly cholangitis.
Blood cultures were performed and the patient was
started on ampidillin and gentamicin empirically (these
cultures eventually demonstrated no growth). A hepa
tobiliary study was ordered and performed to evaluate
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CASE PRESENTATION

An 87-yr-old female presented with a chief complaint
ofsevere epigastric pain. The pain had started 1.50 days
earlier and lasted all day and part ofthe night. The pain
was characterized as burning and radiating to her chest.
She denied any radiation to her neck or arms and denied
any dyspnea, although she did have some diaphoresis
associated with the pain. The discomfort was sometimes
related to eating and often was associated with belching.
She had experienced two episodes of nausea and vom
iting on the day prior to admission. She had been
experiencing mild rectal bleeding for several months
which had been attributed to hemorrhoids, and for
which she had been taking iron supplements.

Her past medical history was significant for a myo
cardial infarction 13 yr earlier, as well as hypertension.
Her past history was also significant for diverticulosis
which was discovered by barium enema 11 yr earlier.
Her surgical history was significant for a hysterectomy
many years earlier. In addition, she had a 20-pack year
smoking history, although she stopped smoking 13
years prior to admission. She also admitted to moderate
alcohol consumption. The family history and review of
systems were noncontributory.

The patient's medications at home included propran
olol for hypertension, procainamide for occasional ar
rythmias, dicyclomine for bowel spasticity, and ferrous
sulfate for anemia.

Upon examination, the patient appeared thin but
well developed and in no significant distress. Her tem
perature was 97.8 orally, pulse 60 bpm, blood pressure
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biliary drainage. The scan, performed with @mTc@diiso
propylimino diacetic acid (DISIDA), demonstrated
fairly good uptake oftracer into the liver, but there was
no significant excretion into either the gallbladder, the
common bile duct or the bowel. This did not change
on delayed images obtained up to 4 hours after injection
(Fig. 1). There was also a defect in the porta hepatis
suggestive of a dilated common bile duct. The study
was read as very suggestive of high-grade common bile
duct obstruction. Next, an ultrasound was performed
which demonstrated cholelithiasis and â€œsludgeâ€•in the
gallbladder as well as a dilated common bile duct but
normal intrahepatic ducts (Fig. 2). At this point, al
though it appeared that she would be ruled out for a
myocardial infarction, her CPK-MB fractions were bor
derline and it was felt that she may have had some
myocardial damage. Because the patient was thought
to be at high risk for surgery, an endoscopic retrograde
cholangiopancreatography (ERCP) was performed to
evaluate the source of possible upper gastrointestinal
bleeding as well for treatment of what appeared to be
obstructive jaundice due to choledocholithiasis.

ERCP revealed no gastric lesions and showed that
the duodenum was also normal except for some periam
pullary diverticuli. The pancreatic duct was normal, but
the common bile duct was moderately dilated and a 1-
cm stone was noted high in the common duct (Fig. 3).
Attempts at retrieving the stone in a basket were unsuc
cessful, so a 1.2-cm sphincterotomy was performed to
allow the stone to pass on its own.

FIGURE1. A 4-hrdelayedimageof thehepatobiliarystudy
performed with @Tc-DISIDA.There is fairly good uptake of
tracer by the liverwith only a smallamountof blood-poolactivity
remaining.Renalexcretionisseenwithmuchtracerintheurinary
bladder.There is no evidenceof excretion into either the bowel
or gallbladderconsistent with the liver scanâ€•appearanceand
stronglysuggestiveof commonbileduct obstruction.Thereis
also photopenia in the porta hepatis (arrows) probably due to
dilated ducts. (Published with permission from Clin Nuci Med
1985;10:264.)
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FIGURE2. (A)Sonogramof the rightupperquadrant.The
gallbladdercontains low-levelechos indicatingsludge. There is
also an echogenic focus (curved arrow) with shadowing (small
arrows), representativeof a large gallstone.(B) Ultrasound @ew
of thecommonbileduct(arrows)whichisdilatedandmeasures
9 mm. (Publishedwith permissionfrom Clin Nuc! Med 1985;
10:264.)

Over the following days, the patient's bilirubin grad
ually dropped and herjaundice resolved. It was felt that
her common bile duct stone had passed. However, the
patient continued to have occult gastrointestinal bleed
ing similar to that before the ERCP, though the ERCP
had not shown any evidence ofan upper gastrointestinal
bleeding site. The next step was to evaluate the lower
gastrointestinal tract for bleeding and she was scheduled
to have a barium enema. However, on the day that this
was to be performed, the patient had a seizure and then
a cardiopulmonary arrest. She was resuscitated, intu
bated, and transferred to the medical intensive care unit
(MICU). The events that followed demonstrated that
she had suffered a non-hemorrhagic stroke (noted on
computed tomography) which probably caused the sei
zure. She also had suffered an acute anteroseptal myo
cardial infarction, although it was uncertain whether
the myocardial infarction preceded the stroke. In the
MICU, she was in cardiogenic shock and required
pressors to maintain an adequate blood pressure. Fol
lowing this event, she was unresponsive and believed to
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FIGURE3. Thisfluoroscopic.
imagewas obtainedduring. @.
ERCP.Theendoscopeisseen
intheduodenum witha cathe
ter insertedthroughthe am
pullaof vaterintothecommon
bile duct. Contrast media in
fused into the common bile
duct demonstratesdilationand
a fillingdefect (arrows) in the
mid-portionof the duct repre
sentative of a calculus. Con
trastalsofillstheintrahepatic
biliaryducts which appearnor
mel. (Publishedwith permis
sion from Clln Nuci Med
1985;10:264.)

have sustained significant cerebral damage. She still had
intermittent low-grade fevers and a repeat ultrasound
was performed to visualize the biliary system. This
demonstrated a single stone in the gallbladder but the
ductal dilatation that had been seen on the previous
ultrasound was now resolved with a common duct
diameter of 4 mm, thus confirming that the common
bile duct stone had passed (Fig. 4).

Despite initial improvement in the patient's cardiac
status, approximately 1 wk after the first cardiac arrest,
she arrested again. Attempts at resuscitation were un
successful and the patient died.

DISCUSSION

This case demonstrates the utility of hepatobiliary im
aging in cases of obstructive jaundice due to common bile
duct stones. In such cases, decisions regarding treatment
can be simplified once common bile duct obstruction is
known. With the advent ofERCP, choledocholithiasis can
now be treated without surgery. This is especially impor
tant in patients such as the one presented here where the
risks of surgery are great.

Most referring clinicians may not be aware ofthe use of
hepatobiiary imaging for obstructive jaundice. Scanning
of the biiary tree with an imino diacetic acid (IDA)
compound such as DISIDA allows accurate detection of
obstruction of the common bile duct. It also can distin
guish obstruction of the cystic duct, as is seen in acute
cholecystitis, from obstruction ofthe main bile duct. Stud
ies such as ultrasound and CT scans may detect dilation
of the biliary tree, however, they are often less sensitive in
acute biliary obstruction before the bile duct dilates. Since
both acute cholecystitis and biliary obstruction may cause
similar acute abdominal pain, a biliary scan appears to be
the diagnostic procedure of choice in a patient suspected
of biliary colic. In such patients, it may be appropriate to
proceed from a biliary scan suggesting acute biliary ob
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FIGURE4. An ultrasoundperformedseveraldaysfollowing
ERCP.(A)Anechogenicstructure (curvedarrow)inthe gailblad
der with shadowingis consistentwith a gallstone.(B)The corn
monbileduct (arrows)whichmeasures4 mm is a significant
change from the image in Figure 2B performed before ERCP,
andindicatesthatthecommonbileductis nolongerobstructed.

struction to diagnostic and therapeutic ERCP rather than
continuing the noninvasive diagnostic evaluation.

Common bile duct obstruction causes the characteristic
â€œliverscan appearanceâ€•with hepatobiliary imaging: There
is prompt and avid uptake ofthe tracer by the liver but no
excretion into the biliary system or bowel on either early
or delayed images, presumably due to elevated biiary
pressure that prevents the flow ofbile from the hepatocytes
into the biliary ducts (1,2). In cases with common hepatic
duct distension, a photopenic defect may be seen in the
porta hepatis. The â€œliverscan appearanceâ€•is common
with most forms ofCBD obstruction, such as choledocho
lithiasis, primary or secondary tumors ofthe common bile
duct (pancreatic carcinoma, cholangio carcinoma, ampul
lary carcinoma, metastatic tumors, etc.) and pancreatitis,
but occasionally can be seen in cases of sepsis, peritonitis,
hepatocellular disease, portal vein thrombosis, biliary atre
sia, and Dubin-Johnson syndrome (3â€”6).The majority of
cases are due to choledocholithiasis. It should be noted
that the predictive value of the â€œliverscan appearanceâ€•
has been shown to drop in scans performed with p-isopro
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pyl imino diacetic acid (PIPIDA) when the bilirubin levels
rise above 10 mg/dl (3).

To understand how biliary scanning may be helpful in
the management of gallstone obstruction of the common
bile duct, we will review some important aspects of the
pathophysiology of common duct stones and their non
operative management. Over half a million cholecystec
tomies are performed annually in the United States, and
about 15% of these patients have a common duct stone
(7). The first cholecystectomy was performed about 100
years ago when diagnosis of common duct stones was
based upon clinical symptoms and findings. Now we have
a great array of diagnostic techniques, including oral cho
langiogram, ultrasound, CT scan, hepatobiliary imaging,
transhepatic cholangiogram, and ERCP. The therapeutic
options for management of common duct stones now
include, not only surgery, but also percutaneous manipu
lations through the liver and retrograde endoscopic manip
ulations of the biliary tree. These may be supplemented
with agents that can dissolve cholesterol gallstones or
mechanical techniques such as extracorporeal shock wave
lithotripsy (ESWL) or pulsed laser to fragment stones
permitting easier extraction.

There are three types of gallstones and the composition
ofthe stones affects their diagnosis and management. The
most common gallstone in the gallbladder is the cholesterol
stone. Eighty-five percent of cholesterol stones are radio
lucent, but calcium salts make the stone radio-dense in
the other 15% (8). The two other types of stones are
composed primarily of calcium bilirubinate, which in its
purest form does not contain enough calcium by weight
to make it radio-dense on a plain abdominal ifim. Calcium
bilirubinate stones which form in the gallbladder, espe
cially in older patients, are hard crystal in type and contain
an increased amount of calcium salts such as a calcium
carbonate; in about 85% of patients these stones are,
therefore, radio-dense. These pigment stones are referred
to as â€œblackstones.â€•

In contrast to the black stones that develop within the
gallbladder, softer â€œbrownâ€•pigment stones form within
the bile duct. These stones contain fewer calcium salts and
are rarely radio-dense. The brown stones contain fatty
acids such as propiomc acid not found in black stones.
Most brown stones develop after removal of the gallblad
der, but similar stones have been seen in patients living in
the Orient and are associated with a dilated biliaiy tree.
These patients may not have stones within the gallbladder.
Patients living in more industrialized urban societies in
Europe and North America rarely have brown stones in
the bile duct ifthe gallbladder is intact (9).

Most bile duct stones found at the time of cholecystec
tomy in the United States are of the same composition as
the stones found within the gallbladder (9). That is, they
are either cholesterol stones or, less commonly, black
stones. For up to a year following cholecystectomy, most
stones found within the bile duct will be cholesterol or

black stones, suggesting that these residual stones passed
from the gallbladder and were not detected at the time of
surgery. In contrast, patients found to have common duct
stones more than a year after cholecystectomy will usually
have brown stones within the duct, consistent with a
recurrent gallstone. Since most stones in the common duct
will either be cholesterol or brown stones, they are usually
radiolucent. Examination of bile may be helpful since
cholesterol stones are associated with typical cholesterol
crystals and amorphous calcium bilirubinate may be seen
with pigment stones. During ERCP and attempted stone
extraction, samples of bile or bits of crystals may be
obtained and examined microscopically to help distinguish
pigment from cholesterol stones. Distinction of cholesterol
and pigment stones is important if solvents to dissolve
nonextractable cholesterol stones endoscopically are used.

The frequency of common duct stones found at chole
cystectomy varies with the age of the patient. About 5%
of patients under 60 yr of age who undergo cholecystec
tomy have common duct stones, whereas a third of those
over 60 may have common duct stones (10). In some
surgical series in which the common duct was explored for
suspected stones, duct stones were found in only 60% of
patients. Patients in whom no stones were found may have
passed them into the intestine. Alternatively, surgeons may
miss 2%-l5% of retained stones. Following cholecystec
tomy, patients with periampullary diverticuli have an in
creased risk of developing common duct stones (11).
Sphincter of oddi pressure in patients with periampullary
diverticular has been reported to be lower than normal
and there is an increased risk of such patients having
infected bile. It is possible that bacteria within the biliary
tree contributes to the development of brown stones.

About 90% of common duct stones may be removed at
the time of therapeutic retrograde cholangiography (12).
Endoscopic sphincterotomy permits introduction of bal
loon-tip catheters and wire baskets into the biliary tree and
stones that are small enough are extracted intact. Stones
greater than 1.5 cm in diameter become more difficult to
remove, and those over 2 cm frequently require fragmen
tation or dissolution before removal. Dissolution can be
attempted with perfusion ofthe bile duct with monooctan
oen or perhaps with methyl terbutyl ether, but these sol
vents do not dissolve brown stones and the side-effects
associated with them have limited their use (12).

Fragmentation of large common duct stones can be
performed with strong wire baskets. Some centers are
experimenting with pulsed-laser fragmentation or electro
hydrolic fragmentation of retained stones, two very prom
ising techniques (13). The use of extracorporeal shock
wave lithotripsy (ESWL) to fragment large common duct
stones has been reported. A study by Sauerbruch et al.
included 113 patients who had endoscopic sphincterotomy
and placement of a biliary catheter either percutaneously
or transnasally (a nasobiliary catheter) for introduction of
radio-contrast. Shock waves were then directed fluoroscop
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ically toward the bile duct gallstones. Ninety percent of
stones were fragmented, and in 86% ofpatients, complete
clearance of the bile duct was possible. Only patients who
had failed stone removal at ERCP were subjected to
ESWL. Since 90% of stones may be removed at the time
of endoscopic sphincterotomy, approximately 98% of all
patients with common duct stones may have nonoperative
clearance of their stones.

It is now widely accepted that post-cholecystectomy
patients with common duct stones should have these re
moved endoscopically (15). In Europe and England about
50% of patients with intact gallbladders are having com
mon duct stones removed endoscopically. Generally, these
patients tend to be older and poorer operative risks than
the patients subjected to surgery, as was the case with the
patient presented here. Hospital stay following endoscopic
sphincterotomy and common duct stone removal averages
about 2 days in contrast to about 7 days for the operative
common duct exploration. Mortality for endoscopic com
mon duct stone removal is less than 1%, even in reports
involving mainly older and poor operative risk patients
(12). If there are stones remaining in the gallbladder
following endoscopic sphincterotomy, about 15% of such
patients will develop cholecystitis over the next few years
and require operative cholecystectomy. Some of the gall
stones may pass without causing significant symptoms,
but most of the patients continue to have asymptomatic
gallstones. The presence of cholangitis or acute gallstone
pancreatitis is believed by many to be an indication for
endoscopic sphincterotomy and nonoperative manage
ment. We generally treat the infection or pancreatitis to
stabilize the patient prior to endoscopic management.

In summary it is accepted widely that poor operative
risk patients with common duct stones should be treated
with endoscopic sphincterotomy and stone extraction. If a
patient has an intact gallbladder and is a good operative
risk, there is controversy as to whether endoscopic tech
niques should be used. Some studies have suggested that
endoscopic removal ofcommon duct stones be performed
and then operative removal of the gallbladder. The intro
duction oflaparoscopic cholecystectomy has further com
plicated this decision. We have treated several patients
with common duct stones immediately prior to elective
laparoscopic cholecystectomy. This combination has al
lowed rapid recovery ofthe patients and may prove appro
priate for the younger good operative risk patients.

. If a patient has acute cholecystitis, surgical therapy will

probably be most appropriate. These are the very patients
who can be diagnosed most accurately with hepatobiliary
imaging, emphasizing the interaction between the newer
diagnostic and therapeutic techniques.

Hepatobiliary imaging may play a significant role in
evaluation ofbiliary colic. Further work needs to be done
to determine the sensitivity and specificity of this tech
nique in a patient with an acutely obstructed duct. How
ever, the case presented here and data gathered from the
literature appears to provide evidence for its usefulness in
the appropriate setting.
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