
lectec,â€•Squibb, Princeton, NJ) intravenously. Using a large field
ofviewcamerawitha parallel-hole,low-energy(GAP)collimator,
500,000count imagesof the liver wereacquiredevery5 mm for
30 mm, then every 10 mm for another 30 mm. When the
gallbladder,but not the small bowel,was visualizedby 60 mm,
the patients were given 0.8 mg (2 ampules) of naloxone hydro
chloride (â€œNarcan,â€•Elsins-Sinn,Inc., Cherry Hill, NJ) intrave
nously. Serial 500,000 count images were then obtained imme
diately and every 10 mm for the next 60 mm.

CASE REPORTS AND RESULTS

Case I
A.O.,anobese25-yr-oldHispanicfemale,washospital

ized with quadriplegia following an alcohol-related motor
vehicle accident. After several weeks, she developed nau
sea, bilious vomiting, and abdominal pain after fatty
meals. A limited ultrasound of the abdomen was normal,
with no gallstones. Because of persistent pain and an
elevated serum amylase, a @mTc@IDAscan was obtained.
The patient had received parenteral meperidine (Demerol)
for pain just prior to the scan. The liver appeared normal
with visualization of the gallbladder by 10 mm postinjec
tion. Activity was seen in the common bile duct, but not
in the duodenum, at 60 mm postinjection of IDA (Fig. 1,
first panel). At this time, 0.8 mg of Narcan was adminis
tered intravenously. Within 1 mm, prominent activity was
seen in the small intestine (Fig. 1, second panel), excluding
the diagnosis ofbiliary obstruction. The patient responded
to conservative therapy for presumed pancreatitis.

Case 2
TJ., a 63-yr-old hypertensive Oriental male, presented

after 4 days ofabdominal pain in the right upper quadrant,
radiating to his back. Numerous gallstones, but normal
ducts, were demonstrated by ultrasound. Morphine was
administered for pain just prior to an IDA scan. The liver
and gallbladder were visualized within 15 mm. By 60 mm
postinjection, no activity was seen beyond the proximal
common bile duct (Fig. 2, first panel). Following the
administration ofO.8 mg ofnaloxone, activity was seen in
the distal common duct by 1 mm and within the small
intestine by 10 mm (Fig. 2, second panel). The patient's
symptoms subsequently improved. Several weeks later, at

It is widely known that narcotics, such as morphine, cause
spasm of the sphincter of Oddi, increasing pressure in the
common bileduct. This pharmacologiceffect has been applled
to hepatobiliary scintigraphy in patients with chronic chole
cystitis or cholestasis to reducing the time required for a
diagnostic study. However, this feature of narcotics could
result in delayed or nonvisualizationof the small bowel, sim
ulating a distal common bile duct obstruction, in patients
requiring parenteral narco@canalgesics who must undergo
hepatobiliary scintigraphy. We report on three patients where
administration of intravenous naloxone hydrochloride (Nar
can), a narcotic antagonist, was helpful in distinguishingnar
cotic-induced spasm of the sphincter of Oddi from true oh
struction of the common bile duct.

J NuciMed 1991;32:1270â€”1272

arcotics, such as morphine, cause spasm of the
sphincter of Oddi, thereby increasing pressure in the com
mon bile duct (1-2). This effect has been applied as a
useful adjunct to cholescintigraphy. By hastening visuali
zation ofthe gallbladder, which is often delayed in chronic
cholecystitis, acute cholecystitis can more readily be cx
cluded (3-6). However, in patients premedicated with
parenteral narcotics for analgesia or sedation, nonvisuali
zation of the small bowel, simulating a partial common
bile duct obstruction, could occur. We report three such
patients on parenteral narcotics with nonvisualization of
the intestine 60 mm after injection of 99mTc-iminodiacetic
acid (IDA). In each of these patients, naloxone allowed
distinction between narcotic-induced spasm ofthe sphinc
ter ofOddi and true obstruction ofthe common bile duct.

MATERIALS AND METhODS

Hepatobiliary imaging was performed in each patient in the
same manner. After fasting for at least 4 hr, each patient was
given 5â€”6mCi of @mTc@methylbromoiminodiaceticacid (â€œCho
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FIGURE3. Patient3. Theleftpaneldemonstratesnonvisuali
zation of the common bile duct and small intestine60 mmafter
injection of @â€œTc-IDAin a patient on morphine. The right panel
demonstrates persistent non-visualizationof the common bile
duct and small bowel 60 mm after injection of naloxone. The
patientwas shownat autopsyto havehadobstructionof the
commonbileduct.

in hepatocellular enzymes, and disseminated intravascular
coagulopathy. With the suspicion ofcholangitis and sepsis,
the patient was taken to surgery, where cholelithiasis and
changes ofchronic cholecystitis were found. An intraoper
ative cholangiogram reported patency ofthe common bile
duct. The patient hemorrhaged and died soon after sur
gery. At autopsy, the intrahepatic ducts showed evidence
ofsevere obstructivejaundice. No stone was present within
the common duct; however, the common duct was dilated
and distally inflamed and abraded, suggesting the recent
passage of a stone. The pathologists believed that the
common duct had probably been obstructed at the time
of the IDA scan, but that the stone had probably been
dislodged by the intraoperative cholangiogram.

DISCUSSION

The use of 99mTclabeled IDA agents for hepatobiliary
scintigraphy has been used for many years in evaluating
patients with clinically suspected acute cholecystitis. In the
typical normal subject, visualization of the small intestine
will occur no later than 1 hr postinjection, with visualiza
tion of the gallbladder prior to that of the intestine. The
diagnosis of chronic cholecystitis often presents logistical
diagnostic problems because visualization of the gallblad
der may be significantly delayed (7). Modifications of the
protocol for hepatobiliary scintigraphy have facilitated a
more rapid distinction between acute and chronic chole
cystitis. These included delayed imaging, the use of cho
lecystokinin (CCK) or Sincalide as a premedicate and the
administration of narcotics (3â€”8).

Hepatobiliary scintigraphy has also been shown to be
useful in the identification and characterization of obstruc
tion of the common bile duct (9). However, in patients
medicated with narcotics prior to an IDA scan, spasm of
the sphincter of Oddi could result in nonvisualization of
the small intestine, as has been shown to occur in normal
subjects treated with narcotics (10). In both ofthe patients
in our series with chronic cholecystitis, visualization of the
gallbladder occurred within a normal time interval. There

FIGURE 1. Patient1. The leftpaneldemonstratesnonvisuali
zationof the small intestine60 mmafter injectionof @â€œTc-IDAin
a patient on mependine.The right panel demonstratesprompt
visualizationof the small intestine 1 mm after injectionof nalox
one. The subsequentclinicalcourse was one of uncomplicated
pancreatitis,without evidenceof obstructionof the commonbile
duct.

elective cholecystectomy, cholelithiasis, changes of chronic
cholecystitis, and normal ducts were noted.

Case 3
J.s.wasa54-yr-oldwhitemalewithaglioblastoma

multiforme. Having failed irradiation and chemotherapy,
he had been started on an experimental chemotherapeutic
protocol when he developed epigastric pain and fever.
Ultrasonography revealed several small stones in the gall
bladder. A hepatobiliary scan was begun 1 hr after the
patient had received morphine for pain control. The scan
showed prompt hepatic uptake with visualization of the
gallbladder by 35 mm. Activity was seen neither in the
distal common bile duct nor in the intestine by 60 mm
(Fig. 3, first panel). The patient was then given 0.8 mg of
naloxone intravenously. Imaging of the abdomen was
performed for an additional hour, without visualization of
the intestines or common bile duct (Fig. 3, second panel).
A delayed image the next morning demonstrated only
faint activity within the cecum. Based on these findings,
the scan was interpreted as demonstrating partial obstruc
tion of the common bile duct. The clinical course of the
patient worsened rapidly, with fever,jaundice, an elevation

FIGURE2. Patient2. Theleftpaneldemonstratesnonvisuali
zationof the distalcommonbileduct and small intestineover the
interval from 2â€”60mm after injection of @â€œTc-lDAin a patient on
morphine.The right paneldemonstratesprompt visualizationof
the entirecommonbile duct and the small intestine10 mmafter
injectionof naloxone.The patientwas shown at surgeryto have
a normalcommonbileduct.
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fore, in addition to confusing the distinction between
common duct obstruction and sphincter of Oddi spasm,
the use of narcotics masked the most common scinti
graphic manifestation of chronic cholecystitis: a delay in
visualization of the gallbladder.

Naloxone, a competitive opiate antagonist, has prey
ously been reported to reverse narcotic-induced spasm of
the sphincter ofOddi during contrast cholangiography (1).
In our small series, the action of naloxone is applied to
hepatobiliary scintigraphy in patients treated with narcot
ics. Rapid visualization of the common duct and small
intestine occurred after the administration of naloxone
when mechanical ofthe common duct was absent, but not
when the common duct was obstructed.

None of our patients reported a significant increase in
their level of discomfort after the administration of the
single dose of naloxone required for a diagnostic study.
Therefore, it is likely that naloxone would be better toler
ated than would CCK or Sincalide, agents which can
hasten visualization of the common duct and intestines
but, in our experience, can cause significant pain in pa
tients with partial distal common duct obstruction.

SUMMARY

The results ofthese three cases suggest a possible benefit
of naloxone in the distinction between common duct
obstruction and sphincter of Oddi spasm in patients or

narcotics who have nonvisualization ofthe small intestine
or common duct during hepatobiiary scintigraphy. Addi
tional investigation with a larger number of patients is
warranted before the optimization or limitations of this
technique can be defined.
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