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Abstract
Background—The cholecystokinin provo-
cation test (CCKPT) has been claimed to
predict a better symptomatic result after
cholecystectomy in patients with acalcu-
lous biliary pain.
Aims—To examine the predictive value of
the CCKPT for symptom relief after
cholecystectomy in both CCKPT positive
and negative patients.
Patients and methods—Fifty eight pa-
tients with acalculous biliary pain under-
went CCKPT with serial ultrasound gall
bladder volumetry. CCKPT positive pa-
tients were oVered cholecystectomy; nega-
tive patients were reassessed and were
oVered a cholecystectomy if symptoms
persisted. Six months after cholecystec-
tomy, the CCKPT was repeated.
Results—Of 32 CCKPT positive patients,
27 underwent cholecystectomy and of
these, 18 (67%) became symptom-free.
Postoperatively, 20 of 25 patients con-
verted to CCKPT negative but five re-
mained CCKPT positive and were
symptomatic. Of the 26 CCKPT negative
patients, nine became symptom-free
without cholecystectomy; six of 14 (42.8%)
patients undergoing cholecystectomy be-
came asymptomatic and remained
CCKPT negative. Cholecystectomy
seemed to reduce symptoms in both
groups, but there was no significant
diVerence in the symptomatic outcome
between preoperative CCKPT positive
and negative patients.
Conclusions—In this study, cholecystoki-
nin provocation testing did not predict
symptomatic benefit from cholecystec-
tomy and we suggest it should no longer be
used in the evaluation of patients with
acalculous biliary pain.
(Gut 1998;43:571–574)
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Acalculous biliary pain (ABP) is a clinical syn-
drome in which patients present with symp-
toms of “typical” gallstone pain (pain in the
right hypochondrium, often related to meals)
but gallstones are not visible on ultrasonogra-
phy and endoscopy is normal. It is presumed
that this pain is caused by dysmotility of the
gall bladder, the neck contracting asynchro-
nously with the body resulting in a functional
obstruction. Unfortunately, the symptomatic
outcome from cholecystectomy in these pa-
tients has varied widely in numerous studies.1–6

In an attempt to improve postoperative out-
come, the cholecystokinin provocation test
(CCKPT) was introduced.1 The rationale
behind this test is that patients whose pain is
reproduced by stimulating the gall bladder
have gall bladder dyskinesia and would benefit
from cholecystectomy. The selection of pa-
tients on the basis of the CCKPT does not
seem to have improved the results from
cholecystectomy7 8 despite some claims of its
eYcacy,9 10 although these did not include out-
comes after cholecystectomy in patients whose
CCKPTs were negative.11 We have examined
the predictive value of this test for symptom
relief after cholecystectomy, and have per-
formed cholecystectomy on both CCKPT
positive and negative patients. The CCKPT
was repeated on all patients six months after
operation to establish the proportion of pa-
tients who did not benefit from cholecystec-
tomy despite a positive CCKPT.

Patients and methods
All patients included in the study had suVered
numerous episodes of upper right quadrant
pain and a clinical diagnosis of acalculous
biliary pain had been made on the basis of nor-
mal abdominal ultrasonography and normal
upper gastrointestinal endoscopy. They were
then referred for a CCKPT. Any patient found
to have gallstones either on preoperative imag-
ing or at surgery was excluded from analysis.

ASSESSMENT OF SYMPTOMS

Before commencement of the CCKPT, a
detailed symptom analysis was carried out
using the McGill Pain Questionnaire (MPQ),12

designed to provide a quantitative measure of
clinical pain which can be analysed statistically.
From this questionnaire the total number of
words (total word score, TWS: scale 0–20)
used to describe any pain, a weighted pain rat-
ing index (PRI, scale 0–3 for each word), and a
visual analogue score (VAS, scale 0–100) for
pain were noted.

The CCKPT was carried out on these
patients after an overnight fast; they received
an intravenous infusion of saline followed by an
infusion of 0.05 µg/kg body weight CCK-10
(Takus, Pharmacia Ltd, Milton Keynes, UK)
in 10 ml of saline over 10 minutes. Patients
were not aware of which solution was being
given, and during the infusion a careful record
of their symptoms was made. The CCKPT was
considered positive only when the patient’s
usual right upper quadrant pain was repro-
duced after infusion of CCK. Any other
abdominal discomfort was recorded but did
not contribute to a positive test.
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ASSESSMENT OF GALL BLADDER EMPTYING

Ultrasonography of the gall bladder was
carried out and gall bladder wall thickness and
volume were calculated. The scans were
repeated before and after saline infusion, at the
onset of pain (if reproduced), and at 15, 45,
and 60 minutes after CCK infusion.

Patients in whom saline reproduced the pain
were treated as those whose CCKPT was
negative. Patients whose pain was reproduced
after CCK infusion (CCKPT positive) were
oVered a cholecystectomy. CCKPT negative
patients were interviewed six months after the
test and were also oVered a cholecystectomy at
that time if their upper right quadrant symp-
toms had persisted. In all patients, the CCKPT
was repeated six months after cholecystectomy
using the same dose of CCK-10 with preinfu-
sion and postinfusion symptom questionnaires.
The postoperative test was considered positive
if the patient’s original right upper quadrant
pain was reproduced and negative if no pain
was present. In addition, patients were specifi-
cally asked whether the removal of the gall
bladder had resulted in symptom relief.

Results
Over a four year period, 58 patients (47 women
and 11 men) with a median age of 46 (18–57)
years were entered into the study. All had right
upper quadrant pain (duration 2–132 months,
median 15.0 months). One patient who had
small (0.5 mm) gallstones discovered at the
time of surgery (with negative preoperative
imaging) was excluded from analysis.

PREOPERATIVE CCKPT (CCKPT1)
Of the 58 patients entered into the study, 32
were positive (CCKPT1 positive) and 26 were
negative (CCKPT1 negative) for reproduction
of pain with CCK infusion. Three patients
whose test was positive for saline infusion were
included in the CCKPT1 negative group. Table
1 shows the MPQ scores for reproduction of
pain (but not for overall symptoms). All scores
were significantly higher immediately after
CCK infusion in CCKPT1 positive patients
when compared with preinfusion scores, but
there was no significant diVerence between
preinfusion and postinfusion scores in the
CCKPT1 negative group. There was also a sig-
nificant diVerence in the post-CCK infusion
MPQ scores between CCKPT1 positive and
the CCKPT1 negative patients (p<0.0001 for
TWS, PRI, and VAS, paired t test).

Of the 32 CCKPT1 positive patients, 27
underwent cholecystectomy. The 26 CCKPT1

negative patients were reviewed at six months,
and 14 with persistent symptoms subsequently
underwent cholecystectomy.

POSTOPERATIVE CCKPT (CCKPT2)
Twenty five of 27 CCKPT1 positive patients
who underwent cholecystectomy returned for a
postoperative CCKPT (CCKPT2) six months
later. Of these, 20 had a negative test for pain
after saline or CCK infusion. Five patients had
a positive CCKPT2 despite gall bladder
removal (fig 1) and all still complained of their
original symptoms.

Table 1 McGill Pain Questionnaire scores before and after CCK provocation testing

Before CCK injection After CCK injection

VAS TWS PRI VAS TWS PRI

CCKPT1 positive 5.2 (16.4) 0.5 (1.6) 0.9 (3.0) 57.8 (23.4)* 6.0 (5.2)* 12.4 (13.0)*
CCKPT1 negative 7.0 (21.7) 0.6 (2.0) 1.2 (4.4) 9.2 (21.6) 0.9 (2.1) 1.8 (4.4)
CCKPT2 positive 5.2 (14.5) 1.0 (2.7) 3.1 (9.6) 15.8 (26.2) 1.4 (2.6) 3.9 (9.1)

Results are expressed as mean (SD). Comparisons before and after CCK injection are made using a paired t test.
*p<0.001.
VAS, visual analogue score; TWS, total word score; PRI, pain rating index.

Figure 1 Clinical outcome of patients undergoing CCKPT.
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2 No CCKPT2
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Of the 14 CCKPT1 negative patients who
underwent cholecystectomy, 11 underwent a
repeat CCKPT six months after surgery and all
remained CCKPT negative (fig 1). There was
no significant diVerence between the pretest
and post-test MPQ scores in this group.

GALL BLADDER EMPTYING AND WALL THICKNESS

The mean (SD) percentage gall bladder
emptying was 32.9 (4.2)% in patients who
experienced pain after the first infusion of
CCK and 52.0 (6.2)% for patients who did not
(p=0.01, t test). There was no correlation
between gall bladder emptying and symptom
benefit after cholecystectomy.

Mean (SD) gall bladder wall thickness was
1.6 mm (0.7 mm) for CCKPT positive patients
and 1.7 mm (1.0 mm) for CCKPT negative
patients (p=0.7, t test). There was no signifi-
cant association between gall bladder wall
thickness and postoperative symptom benefit.

SYMPTOMATIC OUTCOME

There was no significant diVerence between
the symptomatic outcome after cholecystec-
tomy between preoperatively CCKPT positive
or negative patients (p=0.48, ÷2 test). Overall,
cholecystectomy in these patients seemed to be
associated with a significant reduction in
symptoms in both groups, as shown in table 2.
The sensitivity of the CCKPT in the prediction
of symptom relief after cholecystectomy was
56.2% and the specificity was 57.1% although
the numbers are relatively small.

There was no correlation between the total
duration of symptoms and symptom relief after
cholecystectomy (rs=−0.18, p=0.9, Spearman’s
correlation coeYcient). Of the patients who did
not undergo cholecystectomy, five were
CCKPT positive and 12 were CCKPT nega-
tive. Interestingly, after six months two patients
in the former and nine in the latter group had
spontaneous relief of symptoms.

HISTOLOGY OF RESECTED GALL BLADDERS

Histological examination of the resected gall
bladders showed changes of chronic cholecys-
titis in 84% while 16% of gall bladders were
reported “normal”. There was no correlation
between preoperative CCKPT or postopera-
tive symptomatic outcome and gall bladder
histology.

Discussion
The currently accepted hypothesis regarding
the origin of biliary pain is that it is caused by
an abnormal pattern of contraction of the gall

bladder with the neck contracting before the
fundus. This “functional” gall bladder outflow
obstruction may result in a reduced gall
bladder ejection fraction and a rise in pressure
in the gall bladder lumen which may cause
pain. Stimulation of the gall bladder with
cholecystokinin to reproduce this dysmotility
forms the basis of the CCKPT. Assessment of
this dysmotility may be subjective with the
patient completing pain questionnaires after
each test, or objective with measurement of gall
bladder emptying either ultrasonographically
or with HIDA (hydroxyindole diaminoacetic
acid) scanning.

The CCKPT was introduced to improve the
selection of patients with acalculous biliary
pain who would benefit from cholecystec-
tomy.1 3 Unfortunately, most studies9 11 13–18

report the results of cholecystectomy only on
patients who had a positive test (pain repro-
duced after CCK administration) or those who
had a reduced gall bladder ejection fraction,
and the rate of symptom relief after surgery in
these series varies from 70 to 94%. Only a few
studies2 19 20 have reported the results of chole-
cystectomy on patients who had a negative test
or those who had normal gall bladder ejection
fractions, and all have failed to show a
diVerence in the symptomatic outcome after
cholecystectomy when compared with the
CCKPT positive patients; our study confirms
these results. An important study by Rhodes
and coworkers5 has examined the value of the
CCKPT and showed that symptom relief from
cholecystectomy was not predicted by this test.
In their series, of the 103 patients who were
CCKPT positive, 67% had complete and 24%
had partial symptom relief while eight of nine
(89%) CCKPT negative patients had symptom
relief after cholecystectomy. The authors sur-
prisingly concluded that patients who were
CCKPT positive had an excellent chance of
relief of symptoms. Our data could be misinter-
preted in the same way if only the CCKPT
positive patients were analysed.

CCK is known to stimulate a variety of
organs other than the gall bladder, including
the colon and duodenum.21 22 This non-
specificity might explain the failure of the
CCKPT to predict symptom relief. A high
percentage of patients in our series who had
positive preoperative CCK provocation tests
became negative after removal of their gall
bladders. This would indicate that CCK
induces painful gall bladder contraction, be-
cause this pain disappears after the gall bladder
is removed while the patient remains sympto-
matic. Even normal volunteers suVer pain in
the right upper quadrant after CCK infusion,
the mechanism of which is unclear23 24; this
adds substantial evidence that the CCK provo-
cation test is not useful in the selection of
patients who may have a better symptomatic
outcome after cholecystectomy.

Patients whose gall bladders do not empty in
response to CCK have been shown to have a
better symptomatic outcome in previous
studies.14 18 25 Gall bladder emptying is signifi-
cantly reduced in CCKPT positive patients
and this suggests gall bladder dysmotility. It is

Table 2 McGill Pain Questionnaire scores before and after
cholecystectomy

Score Preoperative
6 months
postoperative p Value

CCKPT positive patients
VAS 70.9 (22.4) 20.7 (28.7) <0.0001
TWS 11.4 (17.5) 1.8 (2.7) 0.02
PRI 17.6 (7.5) 4.6 (9.0) <0.0001
CCKPT negative patients
VAS 67.6 (28.6) 14.5 (24.9) 0.008
TWS 7.2 (3.7) 1.7 (2.9) 0.006
PRI 23.8 (22.6) 2.5 (4.6) 0.013

Results expressed as mean (SD). Comparisons made using the
paired t test.
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conceivable that a rise in intracholecystic
pressure after CCK administration may ac-
count for the acute pain experienced by these
patients. However, we were unable to show a
correlation between gall bladder emptying and
symptom benefit after cholecystectomy, sug-
gesting that although the gall bladder might
have abnormal motility, this is not the cause of
the patients’ symptoms. We have reported a
follow up period of six months because this is
suYcient time for the patients to recover from
a cholecystectomy and symptom relief became
evident during this period.

We conclude that approximately half of the
patients with acalculous biliary pain in our
study had symptom relief after cholecystec-
tomy and pain reproduction or reduced gall
bladder emptying after cholecystokinin provo-
cation could not predict which patients would
have benefited from surgery. Until a test which
has a higher predictive value for the relief of
symptoms is found, these patients may be
oVered a cholecystectomy but should be
carefully counselled preoperatively regarding
unpredictability of outcome.
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