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Is there a Role for Preoperative Infusion
or Intraoperative Cholangiography?
ABSTRACT

Hammarstrfim, E-K., Holmin, T., Stridbeck, H. and Ihse,
I. (1996) Routine preoperative infusion cholangiography
versus intraoperative cholangiography at elective cholecys-
tectomy: A prospective study in 995 patients, Jounral of the
American College of Surgeons; 182, 408-416.

Background: There has been a resurgence of inter-
est in recent years in preoperative infusion cholan-
giography (PIC). The role of routine PIC compared
to routine intraoperative cholangiography (IOC) has
not been clearly defined.
Study design: In our department between 1985 and
1991, 1,042 of 1,576 consecutive patients with biliary
calculous disease had elective cholecystectomy: 694
patients were prospectively scheduled for PIC, and
348 patients were randomly allocated to IOC. The
patients in the PIC and IOC groups were similar
with regard to age, history of biliopancreatic
complications, and laboratory findings. The cost of
PIC in Sweden is nearly five times greater than the
cost of IOC.
Results: Satisfactory opacification of the biliary
system was obtained in 90.1 and 96.8 percent of
patients who underwent PIC and IOC, respectively.
Preoperative infusion cholangiography required
support by IOC in 19.5 percent of patients. There
were no statistically significant differences between
the PIC and IOC groups with regard to the incidence
(7 percent in both groups) of or positive predictive
value (68 and 80 percent, respectively) for bile duct
stones, rate of retained stones (6 and 20 percent,
respectively), intraoperative (5.6 and 6.3 percent, re-
spectively) or postoperative (13.3 and 15.9 percent,
respectively) morbidity, or incidence of bile duct
anomalies (0.9 and 0.3 percent, respectively). Median
operative time was longer in .patients with (95
minutes) compared to those without (75 minutes)
IOC (p<0.001). More postoperative complications
occurred after bile duct exploration (26 of 75
patients) compared to cholecystectomy alone (114
of 917 patients, p<0.001). The 30-day mortality was
zero. Minor bile duct injuries occurred in two
patients (0.2 percent) at cholecystectomy, (one with
and one without bile duct exploration). In no patient
was the cholangiographic finding of a biliary
anomaly crucial for the safe execution of cholecys-
tectomy.
Conclusions: In our study, PIC and IOC were
comparable, but routine use of either method did
not promote the safety of cholecystectomy and thus
their routine use is not warranted. The shorter

operative time and preoperative identification of
common bile duct (CBD) stones provided by PIC
might favor this examination when applied selec-
tively in patients with increased risk of having CBD
stones. However, this potential advantage is offset
by the need for PIC to be supported by IOC in
approximately 20 percent of patients. Also, the cost
of PIC is greater than the cost of IOC, J. Am. Coll.
Surg., 1996, 182, 408-416.

Keywords: Infusion cholangiography, intraoperative cholan-
giography, cholangiography, cholecystectomy, bile duct
resection

PAPER DISCUSSION

In the era of open cholecystectomy, whether
intraoperative cholangiography (IOC) for gall-
stone disease should be performed routinely or
selectively has been controversial. Advocates of
its routine use argue that IOC detects asympto-
matic common bile duct (CBD) calculi, ductal
anomalies and tumours of the bile duct [1-6]. The
incidence of a positive yield with IOC, however,
is low. Despite using the classical criteria of a
dilated CBD, multiple gallbladder stones, history
of pancreatitis and jaundice as indicators of high
risk for choledocholithiasis, the actual CBD stone
rate in about 5000 patients was only 5% [7]. In
another study involving 280 patients with no
criteria indicating possible choledocholithiasis
who underwent open cholecystectomy and were
randomised to IOC or no IOC, no patients from
either group had retained CBD calculi over a 12
month follow-up period. However, the IOC was
falsely positive in 3 patients (2.1%) and 2 were
subjected to unnecessary CBD exploration [8].
Although CBD exploration is safe, Doyle et al.
reported the mortality of patients with CBD
exploration was 2.4 times greater than that for
cholecystectomy alone [2].
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The routine use of preoperative infusion
cholangiography (PIC) as compared with rou-
tine IOC was studied prospectively by Ham-
merstrom and colleagues at elective open
cholecystectomy. PIC failed to opacify or ade-
quately opacify the bile ducts in 9.9% of patients.
Furthermore IOC was necessary in 19.5% of
patients who had had PIC performed [9]. Faced
with the financial stringency of a cost conscious
health system, the much higher cost of perform-
ing PIC (5 times the cost of IOC) cannot be
justified. The estimated hospital charge for each
IOC is US $641 [10]. In 1987, 600,000 cholecys-
tectomies were performed in the United States
[11]. Even if the number of cholecystectomies
performed were to remain static until 1996, the
cost of routine IOC alone in the United States
would be a staggeringUS $384.6 millions for 1996!
Both intravenous cholangiography and ultra-

sonography have the advantage of providing
preoperative knowledge of the bile duct status.
Intravenous cholangiography can directly visua-
lize the duct but the technique takes longer than
ultrasonography to perform, uses radiation and
has a low risk of allergic reaction which makes it
less attractive than ultrasonography. Preopera-
tive ultrasonography and liver function tests are
widely used for assessing the bile duct for stones
but these tests have the limitation of a poor
positive predictive value of 14- 58% for stones
[12-17]. Bile duct stones can and do migrate
through the sphincter of Oddi thus making any
form of radiological and/or biochemical assess-
ment of the bile duct valid only if performed close
to the time to operation. Welbourn et al., in a

prospective study evaluating ultrasonography
and liver function tests for preoperative assess-
ment of stones within the bile duct, demonstrated
that if the ultrasonography and/or liver function
tests performed on the day before operation were
normal then the negative predictive value for the
absence of stones was at least 96% [18].
The use of intraoperative ultrasonography

(IOUS) during open biliary tract surgery in
screening for bile duct stones at the time of

cholecystectomy is a more attractive option than
IOC. In 666 IOUS and 401 IOC, IOUS was
technically unsuccessful in only 1.2% of cases

compared to 5.5% with IOC. The positive
predictive value of IOUS (94.8%) was signifi-
cantly better than that of IOC (71.7%) [19]. IOUS
has a 94% accuracy in predicting the presence of
bile duct stones if the size of gallstones present
were < 3 mm and the bile duct diameter was
_> 7 mm [20]. An added advantage of IOUS is it
takes less time to perform than IOC.

The advent of endoscopic retrograde chol-
angiopancreatography (ERCP) in 1970 and a

diathermy sphincterotome in 1974 made endo-
scopic extraction of CBD stones a reality. With a
success rate of 85-92% of clearance of CBD
stones [21], preoperative ERCP combined with
cholecystectomy was thought to be superior to
open cholecystectomy and CBD exploration.
However, this has not been substantiated in
randomized trials [22-24]. In 9-29% of cases,
the sheer size of the stone or the disproportion
between the diameter of the distal CBD and the
size of the stone precludes endoscopic removal
[22, 24, 25] and these patients will still come to
open CBD exploration.
Although the case for selective cholangiogra-

phy in open cholecystectomy has been well
made [8, 26], the birth and success of laparo-
scopic cholecystectomy has rekindled the con-
troversy about routine or selective use of
cholangiography in laparoscopic cholecystect-
omy. The experience gained from the era of open
cholecystectomy cannot be directly extrapolated
to laparoscopic cholecystectomy. There are
proponents [27] and opponents [28] of routine

cholangiography during laparoscopic cholecys-
tectomy. Equally the question of whether ERCP
should be performed before or after laparo-
scopic cholecystectomy in the presence of ductal
stones remains conjectural. A recent decision
analysis study by Erickson and Carlson con-
cluded that postoperative ERCP for ductal
stones discovered at laparoscopic cholecystect-
omy was more cost effective and produces less
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morbidity than preoperative ERCP and open
CBD exploration (no comparison was performed
on laparoscopic CBD exploration). When chole-
docholithiasis is likely, the result of selective
preoperative ERCP is comparable to postopera-
tive ERCP [29]. The issue has become even more
complicated because CBD stones can now be
dealt with by laparoscopic CBD exploration at
the time of the laparoscopic cholecystectomy.
Whether laparoscopic treatment of CBD stone
has any advantages over ERCP and endoscopic
stone retrieval remains unknown. It is only with
proper randomised studies that definitive an-
swers to all these questions can be provided in
this era of laparoscopic surgery.
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