
A frustrating clinical problem is presented by the
patient who has symptoms strongly suggestive of gall
bladder disease yet has had multiple oral cholecysto
grams interpreted as normal. At present there is no safe,
simple, and reliable test that evaluates gallbladder
function in such patients, and the need for cholecystec
tomy is, therefore, difficult to determine. Often both the
patient and the surgeon are less than satisfied with the
uncertainty of the indications for operative intervention.
A new test using the biliary agent Tc-99m PIPIDA,
followed by quantitative gallbladder imaging after
stimulation with cholecystokinin (CCK), has been de
vised, and it may be of significant value in predicting
which of these patients may benefit from choiecystec
tomy.

MATERIAL AND METHODS

Imaging was performed on 34 patients (ages 23-79
yr) who had histories suggestive of biliary tract disease,

and on four normal volunteers to serve as controls. The
patients were kept on a fat-free diet the morning before
the examination. An i.v. dose ofTc-99m PIPIDA (1-5
mCi) was given and the gallbladder region was scintig
raphed at about 30-mm intervals for 3 hr. If the gall
bladder were identified, 0.2 mg/kg ofSincalide (a bio
logically active synthetic fragment of CCK) was given
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intravenously. Scintigraphic recording was then per
formed continuously with a digital computer over the
right upper quadrant and gallbladder for approximately
10 mm. Areas of interest were then drawn around the
gallbladder and surrounding background (Fig. 1). The
stored data provided a background-corrected time-ac
tivity curve for the gallbladder. Note that with the
background correction the activity in the gallbladder is
directly proportional to gallbladder volume. The half
time (t112) of any CCK-generated contraction of the
gallbladder was then measured.

RESULTS

From January through October 1979 38 patients were
studied with this method. The results fell into three ca
tagories.

Normal gallbladder visualization with Tc-99m PIP
IDA, withnormalcontractionaftercholecystokinin.(Fig.
I ). Ten subjects had normal time-activity data. Four
were normal volunteers with no symptoms. The other six
had normal oral cholecystograms and vague upper
abdominal symptoms; none has come to surgery, so all
are presumed to be free of gallbladder disease. Of these
normal patients the time required for the gallbladder to
contract to one-half its pre-CCK volume was measured
from the corrected activity curves. Mean half-time for
emptying was 140 sec (Â±47 s.d.).

Normal oral cholecystograms,normal visualization
with Tc-99m PIPIDA, but no contractionwith chole
cystokinin. (Fig. 2). Eighteen patients were in this cat
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Quantitativegallbladderimagingwfth Tc-99rn paraisopropylimldodiaceticacid
(PIPIDA) was performedand time-activity curves over the gallbladderwere ob
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FIG.1.NormalstudywithTc-99mPIPIDA:Time-activitycurvesforgallbladderandbackground(left)showhalf-timeforemptyingtobe
110 sec. Imageof right upper quack'antis shown before (PRE)and 10 mln after (POST)CCK injection. Arrow Indicatesgallbladder.
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egory and eight have come to surgery. Seven underwent
cholecystectomy, had histologic findings of low-grade
cholecystitis, and have since improved clinically. Two
of these patients had cholelithiasis proven by oral cho
lecystogram. One patient with failure of gallbladder
contraction was operated on for chronic peptic ulcer. At
surgery, a tense gallbladder was found and it did not
empty significantly with manipulation. Because of the
presence of ulcer, the surgeon elected not to perform a
cholecystectomy in addition to the gastric resection. The
postoperative course of the sixth patient has been unre
markable. Of the remaining ten patients, five have been
lost to follow-up and five are not free of symptoms and
are being treated medically with dietary restrictions
and/or anticholinergic medications. Repeat studies are
planned to reevaluate them for gallbladder surgery.

Nonvisualization of the gallbladder with Tc-99m
PIPIDA. Ten patients had failure of gallbladder visu
alization. They also failed to visualize by oral cholecys
togram, and were considered to have gallbladder dis
ease.

DISCUSSION AND CONCLUSIONS

Gallbladder disease is a common problem, accounting

for a large percentage of hospital admissions annually.
Acute and chronic calculous cholecystitis comprise about
90-95% of this large group of patients. With the intro
duction of oral cholecystography by Graham and Cole
in I924 (1 ), the diagnosis ofgallbladder disease became
simpler and the indications for cholecystectomy seemed
better defined. The accuracy of modern oral cholecys
tography is generally accepted to be 90â€”95%.More re
cently ultrasonography of the gallbladder and biliary tree
has added a new dimension to the diagnosis of calculous
disease. Thus, the majority of patients with gallbladder
disease present no major diagnostic problem, and the
indication for cholecystectomy is almost universally
accepted for patients with abnormal oral cholecysto
grams and/or ultrasonic studies.

However, the patient who is suspected of having a-
calculous gallbladder disease presents a much more
challenging and often frustrating diagnostic and thera
peutic problem. The plight of the patient is well docu
mented in the medical literature. Acalculous choiecys
titis as a pathological entity is well recognized among
clinicians as gallbladder dysfunction secondary to dis
turbances of the autonomic nervous system that result
in abnormal gallbladder emptying. This term describes
a functional state rather than an anatomical or patho
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FIG.2.Normalgallbladdervisualization,butnocontractionafterCCK.
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logical finding, and therefore has not been useful in the
clinical evaluation of such patients. Many other terms
have been applied to a condition where partial cystic-duct

obstruction exists, resulting in delayed or abnormal
emptying of the gallbladder associated with gallbladder
colic. The most popular of these terms is â€œcystic-duct
syndromeâ€• (2). Another set of pathological entities af
fecting the gallbladder has been extensively studied and
described by Arianoff (3) and collectively called the
â€œcholecystoses.â€•He defines cholecystosis as a patho
logical state of the gallbladder, independent of choleli
thiasis, and different from cholecystitis. He subdivided
this condition into cholesterolosis, polyposis, and in
tramural diverticulosis.

Of these acalculous disease states the last three have
enjoyed wider recognition and more extensive study in
Europe and South America than they have in the United
States. Clinicians in this country have therefore been
reluctant to recognize these clinical entities, and patients
suffering from them often go untreated.

The purification ofcholecystokinin (CCK) by Jorpes
and Mutt (4) in 1959, and the subsequent availability
of its synthetic, biologically active fragment, Sincalide,
made possible the dynamic study of the gallbladder.
Several series based upon such observations have been
reported (5,6). The test involes the administration of
CCK after the visualization of the gallbladder by routine
radiographic methods. A test is judged to be positive if
the following criteria are met:

I . A duplication of the patient's symptoms occurs

following injection of CCK.
2. Failure of the gallbladder to empty properly, that

is, less than a 50% reduction in its estimated volume.
3. The presence of abnormal contractions of the

gallbladder, giving it a globular shape.
Due to the subjective criteria by which this examination
is evaluated, however, cholecystokinin cholecystography

does not appear to be as useful and reliable as was mi
tiallyproposed(7).

Various Tc-99m-labeled compounds for scintigraphy
of the hepatobiliary tree have been developed within the
past 5 yr. Of these compounds, the iminodiacetic acid

derivatives appear to be the most effective and useful.
Two such agents, 2-6 methyliminodiacetic acid (HIDA)

and PIPIDA, are commercially available in standard
kits, and are currently being used to demonstrate cys
tic-duct patency in the diagnosis of acute and chronic
cholecystitis (8â€”10).The ability to measure quantita
tively the emptying of the gallbladder scintigraphically
following a well-defined physiological stimulant opens
an avenue of investigation in these difficult groups of
patients. Considering the results in the small number of
patients reported in this paper, we believe that the dy
namic function of the gallbladder can be assessed by the
injection of CCK following gamma imaging of the
gallbladder. The graphic analysis of the radionuclide
imaging quantified this function and, we hope, will
provide the clinician with an objective means of evalu
ating patients who have normal oral cholecystograms
along with recurrent symptoms suggestive of gallbladder
disease.
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