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Abstract

Background An accepted treatment strategy for choleli-
thiasis with secondary choledocholithiasis is the laparo-
scopic cholecystectomy (LC) following endoscopic
retrograde cholangiopancreaticography (ERCP). Although
early cholecystectomy is advised, there is no consensus
about the time interval between LC and ERCP. The aim of
this study is to evaluate the effects of the time interval
between ERCP and ERCP on operation outcomes.
Methods Patients with cholelithiasis and a risk of cho-
ledocholithiasis underwent ERCP. Patients were grouped
as those operated on between 24 and 72 h after ERCP
(group 1) and those operated on more than 72 h after ERCP
(group 2). Patients’ age, gender, body mass index, Amer-
ican Society of Anesthesiologists Physical Status, abdom-
inal ultrasonography findings, white blood cell count, total
serum bilirubin, ALP, amylase, ALT, AST, GGT levels,
ERCP findings, time interval between ERCP and LC,
conversion rate, median postoperative hospital stay, med-
ian operation time, intraoperative complication and post-
operative complication rates were collected.

Results There was no significant difference between the
demographics of the patients in both groups. The median
operation time, median postoperative hospital stay and
conversion rate in group 2 were significantly higher than
those of group 1. More postoperative complications were
seen in group 2.
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Conclusion Early cholecystectomy after ERCP, within
72 h, has better outcomes, probably due to the inflamma-
tory processes.
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Introduction

In western countries, 7-33% of all patients with gall-
stones also have coexisting common bile duct stones
(CBDS) [1-4]. In these patients, cholecystectomy alone is
not adequate for treating the coexisting CBDS, because of
associated severe complications such as pancreatitis and
cholangitis. Nearly 55% of patients with CBDS have
symptoms and half of them have complications [5].
Recommended treatment strategies for CBDS are chole-
cystectomy with intraoperative cholangiography, intraop-
erative endoscopic retrograde cholangiopancreaticography
(ERCP), surgical removal of the stones, preoperative
ERCP and postoperative ERCP [6-8]. Due to experience
and technical availability, preoperative ERCP and lapa-
roscopic cholecystectomy (LC) is most-often preferred [9,
10]. The time interval between ERCP and LC is usually a
few days, depending on the surgeon’s availability [11].
The time varies from 1 day to 6 weeks in different studies
[1, 2, 12]. It is widely accepted to operate early, within a
short time following ERCP, but exactly how much time is
not mentioned [2, 13]. The term “early” is not clear. It is
thought that during ERCP bile duct cannulation, contrast
agent infusion, sphincterotomy or other minimally-inva-
sive procedures can trigger inflammation. Possible
inflammatory effects of ERCP on LC are not clearly
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known. We do not know enough about the effects of the
time elapsed between ERCP and LC on operation and
operation outcomes.

In this study, we aimed to evaluate the effects of time
between ERCP and LC on operation and operation
outcomes.

Materials and methods

The prospective randomized trial was approved by the
Ethics of Human Research Committee of Gazi University
Medical School. Patients who had been admitted to our
department for cholelithiasis were evaluated for the risk of
CBDS. The indications for ERCP were one or more of the
following: elevated serum bilirubin level (>2 x upper
limit of normal), elevated alkaline phosphatase (ALP,
normal range 25-130 U/L), y-glutamyl transpeptidase
(GGT, normal range <65 U/L); dilated common bile duct
(>8 mm) and/or stones in common bile duct at ultraso-
nographic (US) examination. These findings are accepted
as predictors of CBDS and give 90-100% predictive value
for CBDS [14]. Patients with findings of cholecystitis,
pancreatitis, cholangitis and patients with contrast agent
allergies or known inflammatory disease were excluded
from the study, as inflammation can interfere with the
study. Patients who had an abdominal operation, history of
peritonitis or history of ERCP were excluded from the
study because of intraabdominal adhesion risks. After these
exclusions, the patients underwent an ERCP examination.
The inability to cannulate the CBD was considered to be a
failed procedure; failed ERCP procedures were excluded
from the study. In order to achieve a homogenous group,
patients with negative ERCP, which means no CBDS
found during ERCP, were also excluded from the study.
There were 14 negative ERCPs. After this exclusion, the
remaining patients were numbered. Patients with even
numbers were assigned to group 1, odd numbers to group 2.
Patients underwent ERCP for suspected CBDS prior to LC.
Group 1 underwent LC between 24 and 72 h after ERCP;
group 2 underwent LC at least 72 h to 7 days after ERCP.

Between 2005 and 2008, ta otal of 79 patients were
included in the study, which was performed in Gazi Uni-
versity School of Medicine General Surgery Department.
One designated endoscopist carried out the procedure using
an Olympus JF-240 electronic sideviewing doudenoscope
(Olympus Optical Co., Ltd, Tokyo, Japan). Cannulation
and sphincterotomy were performed. The sphincterotome
contained a Teflon catheter with a cautery wire exposed for
a length of 20-30 mm near the tip. After deep bile duct
cannulation, the sphincterotome was retracted until one
half to two-thirds of the wire length was exposed outside
the papilla. The length of the incision ranged from 0.5 to

1 cm. Then a guide wire was inserted through the cannula
by which a balloon catheter was positioned. The stones
were extracted by stroking the catheter. Other methods,
such as mechanical lithotripsy, shock wave lithotripsy and
endoprosthesis, were not used because of possible additive
inflammatory effects. Three patients in which biliary stents
were placed were not included to the study because their
presence would affect inflammation. Radiologic images
were taken using a C-arm X-ray device (Philips, BV 300,
Philips Medical Systems, Best, The Netherlands). Antibi-
otic prophylaxis with Cephazolin Sodium was started for
all patients undergoing ERCP. After an overnight fast, all
patients were sedated with 10 mg i.v. dormicum. Endo-
scopic sphincterotomy (ES) and stone extraction were
carried out in the same session. All operations were per-
formed by the same operation team. Preoperative evalua-
tion included patients’ age, gender, body mass index
(BMI), American Society of Anesthesiologists Physical
Status (ASA), abdominal ultrasonography findings, white
blood cell count, total serum bilirubin, ALP, amylase, ALT,
AST and GGT levels. Also ERCP findings, time interval
between ERCP and LC, conversion rate, median postop-
erative hospital stay, median operation time, intraoperative
complication, and postoperative complication rates were
collected. In this way, the effects of early LC after ERCP
could be searched using any of several factors as a primary
endpoint, while our ERCP, LC results and criteria for
CBDS for could be used as a secondary endpoint.

Statistical analysis

The chi square test and Mann—Whitney U test were used
for comparisons of the two groups. A p value <0.05 was
regarded as indicating a significant difference.

Results

The groups were found to be similar with respect to age,
gender, BMI and ASA grade (Table 1). In evaluating the
choledocholithiasis, the predictive results were similar in
both groups (Table 2). Median time for LC after ERCP for
the patients in group 1 (n = 39) was 29.2 + 2.32 h after
ERCP, median time for LC after ERCP for patients in
group 2 (n = 40) was 114.2 £ 5.82 h after ERCP. No
complications due to ERCP, such as severe pancreatitis,
bleeding or perforation, were seen in either of the groups.
Duct stones were extracted after sphincterotomy. A bile
duct clearance rate of 100% was achieved. The median
ERCP time for stone extraction in groups 1 and 2 were
46.2 £+ 9.7 and 48.6 + 10.2, respectively (p = 0.02).

In group 1, LC was attempted in 39 patients, 38 (97.5%)
of which were successfully accomplished; only one (2.5%)
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Table 1 Characteristics of patients

Group 1 (n = 39)

Group 2 (n = 40)

Age® (mean &+ SD) 43.5 £ 8.6 44.6 £ 3.2
Gender®, M/F 13/26 12/28

BMI* (mean + SD) 25.12 £ 2.13 26.14 £ 1.96
ASA® (%)

Category 1 23 (58.9%) 20 (50%)
Category 2 12 (30.8%) 15 (37.5%)
Category 3 3 (7.7%) 2 (5%)
Category 4 1 (2.6%) 2 (5%)
Category 5 - 1 (2.5%)

SD standard deviation
* p > 0.05 comparisons by Mann—Whitney U test
® p > 0.05 comparisons by y* test

Table 2 Comparison of the clinicopathological features of the cho-
ledocholithiais in both groups

Group 1 Group 2

(n =39) (n = 40)
Elevated bilirubin levels® 7 (17.9%) 8 (20%)
Bilirubin levels (mean £ SD) 49+ 1.5 47+ 13
Elevated serum ALP levels® 28 (71.7%) 26 (65%)
ALP levels (mean + SD) 238.6 £ 55.4 213.8 £+ 48.9
Elevated serum GGT levels® 33 (84.6%) 30 (75%)
GGT levels (mean + SD) 530 + 74.3 498.4 £+ 69.8
CBD diameter on US* 7 (17.9%) 9 (22.5%)
CBD stone >8 mm on US?* 3 (7.6%) 4 (10%)

Normal values: serum bilirubin: 2-20 pmol/L; serum alkaline phos-
phatase (ALP) 25-130 U/L; serum p-glutamyl transpeptidase (GGT)
1-65 U/L

CBD common bile duct, US ultrasonography
2 P > 0.05 comparisons by x> test

was converted to open cholecystectomy because of
uncertain anatomy of the biliary tree, not changes due to
inflammation. In group 2, LC was attempted in 40 patients,
of which 33 (82.5%) were successfully accomplished and 7
(17.5%) were converted to open cholecystectomy due to
gallbladder bed bleeding (2 patients) or dense adhesions in
Callot’s triangle (5 patients). There were statistical differ-
ences between the groups with respect to the postoperative
hospital stay time and conversion rate (p = 0.02)
(Table 3). The median operation time in group 1 was
38.3 & 7.8 min. In group 2 the median operative time was
68.4 & 596 min (p = 0.03). The median postoperative
hospital stay in groups 1 and 2 were 1.96 £ 0.81 and
3.62 + 2.33 days, respectively (p = 0.03).

Postoperative complications were one pulmonary ate-
lectasis in group 1 and two wound infections and two
pulmonary atelectasis in group 2. Wound infections were
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seen in patients whose operations were converted to open
cholecystectomy. All patients were treated and no mortal-
ity was seen. There were no intraoperative complications in
either of the groups. In the long term follow-up (3 months—
3 years) there were no patients with symptoms of retained
stones in the common bile duct or delayed complications
due to ERCP.

Discussion

Contemporary management of cholelithiasis with second-
ary choledocholithiasis should include the clearance of
CBDS and eliminating the source of gallstones without
negating the advantages of LC. Approaches vary with
experience and expertise and include laparoscopic CBD
exploration, conversion to open CBD exploration and var-
ious sequences of LC and ERCP. A number of methods
have been used for the diagnosis of CBDS, including ERCP,
radiological and laboratory studies. However, some of them
are invasive, expensive and require special equipment. The
positive predictive value of laboratory data for CBDS was
found to be 60—-87% in various studies [2, 15]. In our study
the five predictive factors for CBD were used. All the
patients with CBD has at least one positive value. Elevated
serum GGT and ALP levels are more valuable for diagnosis
of CBD with values of 79.7 and 68.3%, respectively. The
ratios of factors are in accordance with the literature [14].
The mean levels of laboratory results were as high as the
levels in the literature, too [16]. Traditional US is less
sensitive (20-30%) in detection of ductal stones, but gives
important information about dilated bile ducts [2]. Also
magnetic resonance cholangiopancreatography (MRCP)
and endoscopic US could approach the diagnostic value of
ERCP without complications [17]. However, ERCP per-
formed on selected/restricted indications have higher
diagnostic and therapeutic advantages [1, 18]. In order to
predict CBDS risk, the American Society for Gastrointes-
tinal Endoscopy (ASGE) guidelines mention CBDS risk
categories and treatment modalities: in high risk patients,
ERCP is the first intervention; in the median risk group
endosonography US and MRCP are recommended or, if not
available, ERCP is again recommended [19]. Due to
financing reasons and availability, the choice depends on
local availability and local expertise according to The
Society of American Gastrointestinal and Endoscopic
Surgeons (SAGES) guidelines [20]. The NIH (National
Institute of Health) consensus statement, recommends
preoperative ERCP or intraoperative transhepatic cholan-
giography for all patients with clinical suspicion for CBDS.
This leads to a high number of therapeutic and nonthera-
peutic ERCPs [21]. High success rates are mentioned in the
literature for ERCP [18-21]. Postoperative ERCP appears
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Table 3 Comparisons between groups 1 and 2

Groups (n)  Severe ERCP  Median time to  Conversion =~ Median postoperative =~ Median Intraoperative ~ Postoperative
complication the operation®, rate®, n (%)  hospital stay®, operation time®,  complication complication
rate, n (%) (£SD) days (£SD) min (£SD) rate, n (%) rate, n (%)

1.(39) 0 (0) 292 £232 12.5) 1.96 £ 0.81 383+ 7.8 0 (0) 1(2.5)

2 (40) 0 (0) 114.2 £ 5.82 7 (17.5) 3.64 £ 233 68.4 £ 5.96 0 (0) 4 (10)

SD standard deviation
? p = 0.02 comparisons by Mann-Whitney U test
® p = 0.03 comparisons by Mann—Whitney U test

to be an excellent option in order to get rid of unnecessary
ERCPs, but if ES stone extraction fails or complication
occurs (4% complication rate), it leads to a second surgical
procedure. Intraoperative ERCP is a single stage procedure,
so may be a better choice than the others, but it is a tech-
nology-dependent procedure and needs special equipment
in the operating room. In our department, because of
availability and experience, we perform preoperative ERCP
for CBDS. Selective preoperative ERCP and ES are
attractive options for the management of CBDS prior to LC.
Although widely accepted, there are some drawbacks to
ERCP prior to LC. First is the unnecessary ERCP rate of
38-57% [21]. This rate is can be reduced by risk categories
or other interventions. It must be noted that ERCP can also
help us in other kinds of diagnoses, sucha s benign papil-
lary stenosis, biliary tract anomalies, cancer, diverticules
and so forth. Secondly, failure rate is about 5% [22].
Another criticism of ERCP prior to LC is the long hospital
stay when compared with intraoperative ERCP with LC or
LC with laparoscopic common bile duct exploration [22],
but these procedures need special equipment and expertise.
During the ERCP, several methods can be used for stone
extraction. After endoscopic sphincterotomy, stone
extraction is performed by Dormia basket or balloon
catheter in 85-90% of cases, according to the experience of
the endoscopist [23]. Balloon sphincteroplasty is not used
because it presents ten times the risk of postdilatation
pancreatitis and delayed papillary stenosis [23]. Presence
of an endoprosthesis may have a continued inflammatory
effect which could be an obstacle for our study, and so such
cases were not included in our study. Due to our experience
with the balloon catheter, we used it for extraction.
Although ERCP prior to LC is a widely-accepted pro-
cedure, there are few studies about the time interval
between ERCP and LC in literature. After ERCP, LC is
performed between 24 and 72 h in some studies, but there
are also some studies in which LC was performed later than
this [20, 24]. In this study we evaluated the difference
between patients who underwent LC between 24 and 72 h
after ERCP and those who underwent LC more than 72 h
after ERCP. The 72 h time point was selected because of
the start of the subacute phase of inflammation. The reason

for the minimum time period of 24 h in group 1 is to allow
time to evaluate patients for pancreatitis due to ERCP.
Patients in group 1 had shorter operation times, shorter
hospital stays and lower conversion rates. In recent studies
it was seen that delayed LC is associated with high con-
version rate [25, 26]. For this reason early LC is advised
after ERCP. Our results show it is best to perform the
operation between 24 and 72 h after ERCP. Also, as time
passes, the risk of new CBDS from the gallbladder source
and related complications increases. Although some
authors mentioned a “wait and see” policy in elderly
patients, delayed LC leads to high conversion rates [22].
Some authors showed similar rates between elderly and
young populations in early LC after ERCP [25]. Elective
operation preparations can take longer in the elderly pop-
ulation for the coexisting diseases, but the operation out-
come worsens by the delay [27]. Because we did not
include an elderly population in our study, we cannot
comment on these results; this may be a subject of another
study.

The difference between the two groups comes from the
difficulty in the operation. There were more Callot tri-
angle adhesions, which is a sign of inflammation, in group
2. Interestingly, during the operation it was seen that the
duodenum was adherent to the common bile duct with
loose adhesions. This is probably due to inflammation
occurring in contrast agent infusion and ES during ERCP.
Kilciler et al. [28] and Chen et al. [29] showed there is an
early increase (within 24 h) in the serum interleukin (IL)-2,
IL-4, tumor necrosis factor (TNF)a, and IL-6 levels
with the development of post-ERCP pancreatitis or
without pancreatitis. These findings showed that an acute
inflammation process starts early after ERCP. The results
support our hypothesis which advises early LC after
ERCP.

There is a significant difference in median postoperative
hospital stay between the two groups due to the patients
who underwent open cholecystectomy. There were more
patients who had open cholecystectomy and more postop-
erative complications, such as wound infections and
pulmonary atelectasis, in group 2 patients due to open
cholecystectomy.
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Among all patients, no severe intraoperative complica-
tion was seen. This is probably due to the small number of
patients included in our study, the reason for which was the
expanded exclusion criteria designed to eliminate inflam-
mation effects. The strict exclusion criteria achieved a
more homogenous group but limited the study number. In
this way we hoped to eliminate the factors that might affect
inflammation.

In conclusion, inflammation after 72 h makes the oper-
ation more difficult in patients who undergo preoperative
ERCP. We recommend performing LC 24-72-h after
ERCP,. We recomment that study series incorporating a
larger number of subjects are needed.
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