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Cholecystectomy following endoscopic clearance 
of common bile duct during the same admission

Background: The recurrence of common bile duct stones and other biliary events 
after endoscopic retrograde cholangiopancreatography (ERCP) is frequent. Despite 
recommendations for early cholecystectomy, intervention during the same admission 
is carried out inconsistently. 

Methods: We reviewed the records of patients who underwent ERCP for gallstone 
disease and common bile duct clearance followed by cholecystectomy between July 
2012 and June 2022. Patients were divided into 2 groups: the index group underwent 
cholecystectomy during the same admission and the delayed group was discharged 
and had their cholecystectomy postponed. Data on demographics and prognosis 
factors were collected and analyzed. 

Results: The study population was composed of 268 patients, with 71 (26.6%) having 
undergone cholecystectomy during the same admission after common bile duct clearance 
with ERCP. A greater proportion of patients aged 80 years and older were in the index 
group than in the delayed group. The American Society of Anesthesiologists score was 
significantly higher in the index group. There was no significant difference between 
groups regarding surgical complications, open cholecystectomy and death. The operative 
time was significantly longer in the delayed group. Among patients with delayed 
cholecystectomy, 18.3% had at least 1 recurrence of common bile duct stones (CBDS) 
and 38.6% had recurrence of any gallstone-related events before cholecystectomy. None 
of these events occurred in the the index group. There was no difference in the recurrence 
of CBDS and other biliary events after initial diagnosis associated with stone disease. 

Conclusion: Cholecystectomy during the same admission after common bile duct 
clearance is safe, even in older adults with comorbidities. Compared with delayed 
cholecystectomy, it was not associated with adverse outcomes and may have prevented 
recurrence of biliary events.

Contexte  : La récurrence de la cholédocholithiase et d’autres lithiases biliaires est 
fréquente après la cholangiopancréatographie rétrograde endoscopique (CPRE). 
Même s’il est recommandé de procéder à une cholécystectomie hâtive, l’intervention 
n’est pas systématiquement effectuée lors d’une même admission pour CPRE. 

Méthodes : Nous avons passé en revue les dossiers de personnes ayant subi une CPRE 
pour extraction de calculs biliaires et de cholédocolithiase suivie de cholécystectomie 
entre juillet 2012 et juin 2022. Les cas ont été répartis en 2 groupes : le groupe index 
réunissait les cas ayant subi la cholécystectomie lors de la même admission, et l’autre 
groupe réunissait ceux dont la cholécystectomie a été faite ultérieurement. Les caracté-
ristiques démographiques et les pronostics ont été recueillis et analysés. 

Résultats : La population étudiée comptait 268 personnes, dont 71 (26,6 %) ont subi 
leur cholécystectomie lors de la même admission après la CPRE pour extraction de 
cholédocholithiase. Le groupe index comportait un plus grand nombre d’individus de 
80 ans et plus que l’autre groupe. Le score ASA (Société américaine des anesthésiolo-
gistes) était significativement plus élevé dans le groupe index. On n’a noté aucune dif-
férence significative entre les 2 groupes aux plans des complications chirurgicales, de la 
cholécystectomie ouverte et de la mortalité. Le temps opératoire a été significativement 
plus long dans le groupe opéré ultérieurement; et chez les patients de ce groupe, 18,3 % 
ont eu au moins 1 récurrence de cholédocolithiase (CL) et 38,6 % ont eu une récurrence 
de lithiase biliaire avant de subir leur cholécystectomie. Aucun de ces incidents n’est sur-
venu dans le groupe index. Il n’y a eu aucune différence quant à la récurrence des cholé-
docholithiases et autres lithiases biliaires après le diagnostic initial de lithiase. 

Conclusion  : La cholécystectomie effectuée dans la foulée de l’extraction d’une 
cholédocholithisase est sécuritaire, même chez les patients âgés présentant des comor-
bidités. Comparativement à la cholécystectomie effectuée ultérieurement, elle n’a été 
associée à aucune complication et peut avoir contribué à prévenir une récurrence des 
lithiases biliaires.
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T he presence of common bile duct stones 
(CBDS) in patients with gallstones is estimated 
to be 5%–30%.1–6 In the era of laparoscopic 

cholecystectomy, endoscopic retrograde cholangio
pancreatography (ERCP) and stone extraction has 
become the mainstay for CBDS management.7–9 
Recurrence of biliary events occurs in 17%–45% of 
patients after extraction of CBDS, with readmission 
rates between 10% and 18% within 30 days.10–13 For its 
part, laparoscopic cholecystectomy following ERCP 
and stone extraction remains the gold standard of 
management of choledocholithiasis14,15 and the main-
stay in preventing a recurrence of biliary events after 
common bile duct clearance.2,6,16–21

The timing of cholecystectomy is debatable despite 
the guidelines recommending early cholecystectomy, 
either during the same admission or within 2–4 weeks 
a ccord ing  to  the  pa t i en t ’ s  med i ca l  cond i -
tion.1–4,6,11,12,20,22–28 Studies show advantages in patients 
undergoing early cholecystectomy.13,16,17,19,22,29–35 Despite 
evidence and guidelines, early cholecystectomy after 
ERCP and extraction of gallstones in common bile duct 
clearance with or without cholangitis or mild biliary pan-
creatitis is still being carried out in less than 50% of 
patients.6,12,13,26,36

We aimed to investigate if cholecystectomy per-
formed during the same admission after common bile 
duct clearance with ERCP is safe in comparison with 
delayed cholecystectomy.

Methods

Design and setting

We conducted a retrospective study of patients who 
underwent ERCP for gallstone disease followed by 
cholecystectomy at Charles-LeMoyne Hospital, 
Montréal, Canada. Preoperative, operative and post
operative data were collected through individual chart 
review and individually reviewed medical records.

This study was approved by the Charles-LeMoyne 
Research Centre and Charles-LeMoyne Hospital ethics 
committee.

Study population

We evaluated patients aged 18 years or older who 
underwent both ERCP and cholecystectomy between 
July 2012 and June 2022. Cholecystectomy records 
were extracted from the operating room database and 
ERCP records were extracted from the endoscopy 
database. Database records were matched to identify 
patients who underwent both ERCP and cholecystec-
tomy. Patients who had ERCP for CBDS during a 
first presentation and admission were identified. 

Patients were included if common bile duct clearance 
with ERCP was successful during the initial admis-
sion. We excluded patients who were younger than ​
18 years, underwent ERCP for reasons other than 
gallstone disease, had severe pancreatitis, underwent 
cholecystectomy without prior ERCP, underwent 
external investigation, were discharged without com-
plete common bile duct clearance, and who under-
went delayed cholecystectomy for medical  or 
miscellaneous conditions.

Patients who underwent cholecystectomy performed 
during the same admission after ERCP and common bile 
duct clearance were identified as the index group. Patients 
who were discharged before undergoing cholecystectomy 
formed the delayed group.

Variables

We collected information on the following demo-
graphic variables and patient characteristics: age, sex, 
American Society of Anesthesiologists (ASA) score, 
Charlson Comorbidity Index and initial diagnosis 
related to biliary disease.

Each episode of care with admission was numbered. 
Dates and types of admission (emergency or elective), 
diagnoses, timing of all ERCPs, common bile duct clear-
ance (successful or not), number of ERCPs for the com-
mon bile duct clearance, types and recurrence of biliary 
events, date of surgery and date of discharge for each 
admission were recorded.

Operative and outcome variables included recurrence 
of CBDS, recurrence of biliary events, number of ERCPs, 
duration of surgery, conversion or open surgery, surgical 
complications, length of hospital stay, postoperative stay, 
readmission stays, pathological status of the gallbladder 
and death.

Time to common bile duct clearance was the number of 
days between admission and ERCP showing no residual 
CBDS. Delay to surgery after common bile duct clearance 
was the number of days between the ERCP with common 
bile duct clearance and cholecystectomy. 

Recurrence of CBDS was defined as a proven stone 
after common bile duct clearance and before 
cholecystectomy. A recurrence of biliary events was 
defined as any episode of care in relation with gallstone 
disease (CBDS and others) after common bile duct clear-
ance and before cholecystectomy.

Statistical analysis

We used χ2 or 2-tailed Student t tests for analyzing 
independent variables. For outcome variables, the χ2 test 
was used for discrete variables and analysis of variance for 
continuous variables. We considered results to be significant 
at p < 0.05.
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Results

During the 10-year study period, 3798 cholecystectomies 
and 3199 ERCPs were carried out in our centre. There 
were 268 patients meeting the inclusion criteria (Figure 1). 
A total of 278 ERCPs were necessary to achieve common 
bile duct clearance initially, 96.3% with 1 attempt. Median 
delay to clear the common bile duct was 3 days. 
Cholecystectomy was done during the same admission in 
71 patients (26.5%) and after a delay in 197 patients 
(73.5%). In patients with delayed cholecystectomy, the 
intervention was carried out at a median of 86 (interquartile 
range [IQR] 50–144) days after common bile duct clear-
ance. One-day elective surgery was successfully achieved in 
116 patients (58.9%) in the delayed group. Forty-eight 
ERCPs were necessary between discharge from initial 
admission and cholecystectomy in the delayed group.

The mean age of patients was 56.9 (IQR 18–95) years, 
and 145 (54.1%) were female. Table 1 shows the distribu-
tion of demographic variables and patient characteristics 
between the index and delayed groups. Table 1 also shows 
the distribution of preoperative data according to the 
timing of surgery and to the initial indication for ERCP. 
Common bile duct stones without cholangitis or pan
creatitis occurred in 141 patients (52.6%).

Table 2 compares the outcome variables between the 
index and delayed groups. Table 2 also compares outcomes 
among patients according to the indication for ERCP. 
Recurrent CBDS and all biliary events occurred in 18.3% 
and 38.6%, respectively, in the delayed group. No 
recurrence of biliary events occurred in the index group. 
There were 110 episodes of recurrence of biliary events in 
76 patients (Table 3). Recurrent CBDS and recurrence of 
biliary events occurred after a median of 41 (IQR 25–​
78) days and 44 (IQR 24–97) days, respectively. Cholecyst
itis was the most frequent (49.1%) among all patients with 
recurrence of biliary events. The complete list of surgical 
complications is presented in Table 4.

Discussion

Cholelithiasis is common worldwide and represents a sub-
stantial burden on health care resources.37 Its prevalence is 
15% in the United States and developed countries,1 with con-
current CBDS between 5% and 30%.1–6 Incidence of chole
lithiasis increases with age, affecting 33% of people by age 
70 years and as many as 80% by age 90 years,14 and is associ-
ated with excess mortality.5 Common bile duct stones may 
eventually cause cholangitis, pancreatitis, biliary obstruction 
and death.13 Acute pancreatitis or acute cholangitis occurs 
secondary to CBDS in as many as 20% of cases.9 Mortal-
ity associated with pancreatitis may be as high as 30% in 
severe cases,8 while cholangitis may cause death in more than 
10% of cases.8,13

Although evolving alternatives exist,32 ERCP remains 
the mainstay to remove CBDS.7–9 The major concern in 
delaying or not proceeding with cholecystectomy is the 
recurrence of biliary events after removal of CBDS, with 
consequences on readmission rates, complications and 
death related to further episodes, supplementary ERCP 
and delayed cholecystectomy.6,16,19,38 A recurrence of biliary 
events after common bile duct clearance with ERCP occurs 
in 25%–76% of patients with gallbladder left in 
situ,7,16,17,21,30,35 and the risk increases as the number of 
recurrences increases.9,39

Cholecystectomy and clearance of stones from the biliary 
tree remain the mainstay of definitive treatment to prevent 
a recurrence of biliary events and readmissions.2,6,14-17,19,37,40 
Gallbladder in situ is an independent risk factor of biliary 
pancreatitis or any recurrence of biliary events,41,42 and 
ERCP with sphincterotomy alone is not sufficient to pre-
vent these episodes.1,6,11,20,22,40 A recurrence of biliary events 
generally happens while awaiting cholecystectomy39 and 
occurs in 20%–60% of patients before elective sur-
gery.13,14,16,17,19,37,40 International guidelines recommend early 
cholecystectomy after episodes of cholangitis23 and pan
creatitis3,13,24–28 and following the removal of obstructive 
CBDS,1,2,20 unless there are specific reasons for considering 
surgery inappropriate or prohibitively risky.2,9,14,26,35 How-
ever, the definition of early cholecystectomy is not uniform, 

Fig. 1. Selection of the study population. ERCP = endoscopic 
retrograde cholangiopancreatography.

ERCP n = 3199 Cholecystectomy n = 3798

Inclusion
• Age ≥ 18 yr
• ERCP and cholecystectomy
• ERCP before cholecystectomy
• Stone-related disease
• Absence of severe pancreatitis

n = 469

Study population n = 268

Exclusion
• External investigation 
  n = 157
• Discharge without clearance 
  n = 32
• Acute concurrent medical condition 
  n = 8
• Complications with ERCP 
  n = 4
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as the optimal timing after common bile duct clearance with 
ERCP varies among studies from within 24 hours,8,43 
72 hours,8,10,12,13,17,31,33,37,43,44 7 days9,20 to 2 weeks,2,22,27 or at 
the latest 3 weeks, according to the Dutch Pancreatitis 
Study Group.40 In addition, current guidelines recommend 
cholecystectomy within the same admission3,15,20,23–25 or 
within 2 weeks.2,27 The sooner the cholecystectomy is car-
ried out after common bile duct clearance, the better the 
reduction in the risk of recurrence of biliary events.12,13 The 
pattern of recurrence of biliary events in our study, all of 
which occurred in the delayed group with one-half of the 
first episodes within about 6 weeks, supports this conclusion.

We saw no difference in the rate of open surgery, either 
planned or converted, after initial laparoscopic attempt. The 
use of ERCP itself is reported to be a risk factor of difficult 

cholecystectomy45 or conversion,37 particularly after multiple 
exams34 or if a stent is left in place.46 However, our study 
does not allow conclusions about the contribution of ERCP 
to the difficulty of cholecystectomy. In the majority of 
studies, no significant difference was observed in conversion 
rates between early and delayed cholecystectomy,6,29,33,34,37,44 
specifically for patients with surgery during the same 
admission.22,30 Other studies reported significantly increased 
conversion rates in patients with delayed cholecystec-
tomy.15,16,19,33,43 A review of 14 studies with a total of 
1930 patients reported a conversion rate of 4% if cholecyst
ectomy was carried out within 24 hours after ERCP, and up 
to 14% if cholecystectomy occurred after 6 weeks.43 The 
European Society of Gastrointestinal Endoscopy strongly 
recommends performing laparoscopic cholecystectomy 

Table 1. Demographic characteristics and preoperative variables*

Characteristic
Total  

​(n = 268)

Timing of cholecystectomy, no. (%) Indication for ERCP,† no. (%)

Index group 
(n = 71)

Delayed 
group  

(n = 197) p value‡
CBDS only 
(n = 141)

Cholangitis 
(n = 82)

Pancreatitis 
(n = 39) p value‡

Sex

    Female 145 (54.1) 37 (52.1) 108 (54.8) 0.69 89 (63.1) 29 (35.4) 23 (59.0) < 0.001

    Male 123 (45.9) 34 (47.9) 89 (45.2) 52 (36.9) 53 (64.6) 16 (41.0)

Age, yr, mean ± SD 59.6 ± 16.6 61.7 ± 17.5 58.8 ± 16.2 0.74 55.3 ± 17.1 66.1 ± 13.4 61.6 ± 17.3 < 0.001

   18–59 134 (50.0) 31 (43.7) 103 (52.3) 0.21 87 (61.7) 23 (28.0) 19 (48.7) < 0.001

   > 60 134 (50.0) 40 (56.3) 94 (47.7) 0.19 54 (38.3) 59 (72.0) 20 (51.3)

   > 70 89 (33.2) 28 (39.4) 61 (31.0) 0.02 34 (24.1) 38 (46.3) 16 (41.0) 0.002

   > 80 24 (8.9) 11 (15.5) 13 (6.6) 9 (6.4) 10 (12.2) 5 (12.8) 0.24

Comorbidity

   No comorbidity 125 (46.6) 37 (52.1) 88 (44.7) 0.28 76 (53.0) 27 (32.9) 19 (48.7) 0.01

   Charlson Comorbidity Index, mean  
   ± SD

2.16 ± 1.84 2.46 ± 2.03 2.06 ± 1.76 0.19 1.63 ± 1.64 3.00 ± 1.80 2.43 ± 1.92 < 0.001

   ASA score, mean ± SD 2.07 ± 0.63 2.21 ± 0.61 2.01 ± 0.63 0.02 1.96 ± 0.60 2.20 ± 0.60 2.00 ± 0.65 0.02

      I 42 (15.7) 6 (8.4) 36 (18.3) 0.09 27 (19.1) 5 (6.1) 8 (20.5) 0.01

      II 168 (62.7) 45 (63.3) 123 (62.4) 93 (65.9) 49 (59.7) 23 (59.0)

      III 56 (20.9) 19 (26.8) 37 (18.8) 20 (14.2) 27 (32.9) 8 (20.5)

      IV 2 (0.7) 1 (1.4) 1 (0.5) 1 (0.7) 1 (1.2) 0 (0.0)

      V 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Indications for ERCP

   CBDS only 141 (52.6) 40 (56.3) 101 (51.3) 0.22

   Cholangitis 82 (30.6) 22 (31.0) 60 (30.4)

   Pancreatitis 39 (14.5) 6 (8.4) 33 (16.7)

   Others 3 (4.2) 3 (4.2) 3 (1.5)

Concurrent cholecystitis, initial 90 (35.7) 42 (59.1) 48 (24.4) < 0.001 64 (45.4) 18 (21.9) 4 (10.2) < 0.001

Delay before clearance, d, mean ± SD 4.12 ± 6.27 5.00 ± 9.28 3.88 ± 4.74 0.20 3.62 ± 4.24 4.01 ± 5.64 6.82 ± 
11.54

0.02

No. of ERCPs for clearance

   1 258 (96.3) 68 (95.8) 190 (96.4) 0.80 137 (97.2) 77 (93.9) 38 (97.4) 0.43

   2 10 (3.7) 3 (4.2) 7 (3.5) 4 (2.8) 5 (6.1) 1 (2.6)

Sphincterotomy 225 (83.9) 58 (81.7) 167 (84.8) 0.54 124 (87.9) 72 (87.8) 27 (69.2) 0.01

Stent 117 (43.6) 27 (38.0) 90 (45.7) 0.26 60 (42.5) 44 (53.6) 11 (28.2) 0.03

Delay between clearance and surgery, 
d, mean ± SD

83.6 ± 96.9 2.08 ± 2.02 112.9 ± 
97.7

< 0.001 72.1 ± 89.3 101.1 ± 
99.1

90.0 ± 
113.8

0.09

ASA = American Society of Anesthesiologists; CBDS = common bile duct stones; ERCP = endoscopic retrograde cholangiopancreatography; SD = standard deviation.  

*Unless indicated otherwise.

†Other indications not included for analysis. 

‡χ2 for discrete variables; 2-tailed Student t test for continuous variables. 



RESEARCH

	 Can J Surg/J can chir 2023;66(5)	 E481

within 2 weeks of ERCP to reduce the conversion rate as 
well as the risk of recurrence of biliary events.1 Operative 
time may represent a surrogate of the difficulty of oper
ation.31 The majority of studies showed either no differ-
ence16,17,19,29,30 or an increased operative time31,33 in late com-
pared with early cholecystectomy, even for index 
cholecystectomy.31 Also, the rate of surgical complications, 
as we found in our study, is not increased if cholecystectomy 
is carried out during the index admission.13,22,30 Similar to 
others,13,22,30 we found no difference in surgical complica-
tions after index compared with delayed cholecystectomy. 
However, fear of conversion or difficulty in doing early 
cholecystectomy after ERCP should not be a concern.17,31,37

Older adults with more prevalent comorbidities pose an 
additional challenge in surgery.4 In a multivariate analysis, 
age 70 years or older, higher comorbidity score and ASA 
score (> II) were found to be predictors of 30-day mortal-
ity.47 In another meta-analysis, cholecystectomy was shown 
to reduce the occurrence of biliary complications even in 
high-risk patients.7 Risk of recurrence of biliary events, 
even in older adults, may be as high as 30%.48 While 
expectant management can be regarded as a safe option in 
high-risk populations,18,35 others studies have shown that 
cholecystectomy is a safe procedure in older adult 
patients.9,21,49 We found patients in the index group had a 

Table 2. Outcome variables

Variable
Total  

(n = 268)

Timing of cholecystectomy, no. (%) Indication for ERCP,* no. (%)

Index  
(n = 71)

Delayed  
(n = 197) p value†

CBDS  
(n = 141)

Cholangitis 
(n = 82)

Pancreatitis 
(n = 39) p value†

Recurrent CBDS before surgery 36 (13.4) 0 (0.0) 36 (18.3) < 0.001 19 (13.5) 12 (14.6) 5 (12.8) 0.95

Recurrent CBDS after surgery 8 (3.0) 0 (0.0) 8 (4.1) 0.08 5 (3.5) 3 (3.6) 0 (0.0) 0.48

Recurrence of biliary events 76 (28.3) 0 (0.0) 76 (38.6) < 0.001 68 (48.2) 30 (36.6) 8 (20.5) 0.005

No. of episodes of care

   1 71 (26.4) 71 (100.0) 0 (0.0) < 0.001 40 (28.4) 22 (26.8) 6 (15.4) 0.13

   2 160 (59.7) 160 (81.2) 76 (53.9) 53 (64.6) 28 (71.8)

   3 30 (11.1) 30 (15.2) 22 (15.6) 5 (6.1) 2 (7.7)

   4 5 (1.8) 5 (2.5) 2 (1.4) 2 (2.4) 1 (2.6)

   5 2 (0.7) 2 (1.0) 1 (0.7) 0 (0.0) 1 (2.6)

Length of hospital stay, d, mean  
± SD

   Initial 6.65 ± 4.95 8.31 ± 5.90 6.22 ± 4.92 0.004 5.49 ± 3.49 7.79 ± 4.66 8.51 ± 8.26 < 0.001

   Total 9.42 ± 8.11 8.31 ± 5.90 9.82 ± 8.95 0.19 8.37 ± 6.52 9.83 ± 5.43 12.7 ± 15.0 0.004

   Readmission 2.64 ± 5.74 0.00 ± 0.00 3.61 ± 6.44 < 0.001 2.88 ± 5.53 1.88 ± 2.92 3.79 ± 9.86 0.21

   Postoperative 1.86 ± 3.56 2.35 ± 3.07 1.67 ± 3.71 0.17 1.70 ± 3.21 2.02 ± 3.23 2.02 ± 5.23 0.77

Duration of surgery, min, mean ± SD 53.3 ± 25.6 45.6 ± 16.4 56.1 ± 27.7 0.003 51.2 ± 24.0 55.4 ± 26.3 56.4 ± 30.2 0.36

Conversion or open surgery 11 (4.1) 1 (1.4) 10 (5.1) 0.18 5 (3.5) 4 (4.9) 2 (5.1) 0.85

Surgical complications 10 (3.7) 1 (1.4) 9 (4.6) 0.23 6 (4.2) 2 (2.4) 2 (5.1) 0.71

Diagnosis of cholecystitis, final 121 (45.1) 44 (62.0) 77 (39.1) < 0.001 79 (56.0) 30 (36.6) 8 (20.5) < 0.001

Complicated pathology 35 (13.0) 10 (14.1) 25 (12.7) 0.76 19 (13.5) 11 (13.4) 3 (7.7) 0.61

Death 1 (0.4) 1 (1.4) 0 (0.0) 0.09 0 (0.0) 1 (1.2) 0 (0.0) 0.33

CBDS = common bile duct stones; ERCP = endoscopic retrograde cholangiopancreatography; SD = standard deviation. 

*Other indications not included for analysis. 

†χ2 for discrete variables; ANOVA for continuous variables.

Table 3. Types of recurrence of biliary events

Type
No. (%) of patients  

(n = 76)
No. (%) of episodes 

(n = 110)

Acute cholecystitis 46 (17.2) 54 (49.1)

   Complicated* 17 (6.3) 19 (17.3)

Common bile duct stone 37 (13.8) 46 (41.8)

   No cholangitis or    
   pancreatitis

30 (11.1) 34 (30.9)

   Cholangitis 8 (3.0) 9 (8.2)

   Pancreatitis 3 (1.1) 3 (2.7)

Biliary colic 7 (2.6) 7 (6.3)

Liver abscess 2 (0.7) 2 (1.8)

Post ERCP complication 1 (0.4) 1 (0.9)

ERCP = endoscopic retrograde cholangiopancreatography.

*Purulent or abscessed, gangrenous or perforated.

Table 4. List of surgical complications

Surgical complication Index, n = 1 Delayed, n = 9

Hematoma 1 3

Acute hemorrhage 3

Biliary leak 2

Peritoneal abscess 1
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slightly but significantly higher ASA score. Patients 
80 years and older were also more prevalent in the index 
group. This is in contradiction with other studies in which 
the decision to delay or to not undergo cholecystectomy 
was substantially favoured in older adults and patients with 
more comorbidities.6,12,14,18,50 Cholecystectomy remains 
recommended as a safe procedure even in patients with 
higher ASA scores7,21 and adults aged 80 years and older.4,49 
In patients with ASA scores of I–III, considering the 
absence of less favourable outcomes between groups, index 
cholecystectomy after ERCP may be considered safe as in 
the  recommended guidelines.1,2,20,23,27,40,51

The percentage of patients with recurrent CBDS after 
cholecystectomy was low and all cases occurred in the 
delayed group (4.1%). However, cases may have been 
missed. We also did not evaluate readmission after 
cholecystectomy for other related causes, especially recur-
rent pancreatitis, but other studies identified that this spe-
cific risk is highly diminished in index or very early 
cholecystectomy after ERCP.1,6,12,22,36 Both initial and post-
operative stays were longer in the index group. This is 
probably attributable to the high proportion of patients 
with acute cholecystitis, along with wait times for endo-
scopic ultrasound, ERCP and surgery while in hospital. 
However, this difference disappears when readmissions are 
added to the total length of hospital stay (Table 2).

We found the proportion of index cholecystectomy 
(26.5 %) to be definitively low, but a few recent studies 
reported index procedures in more than 50% of cases 
despite recommendations.22,30 However, great variations 
exist, ranging from 7% to 64%.6,12,22,26,30,36,52,53 A large data-
base of 52 906 patients with cholangitis identified only 
6.9% as cases with cholecystectomy within 30 days.52 In a 
practice audit including all types of indications, only 50% 
had index cholecystectomy.53 The decision not to operate 
lies initially with the surgeon who is the treating physician 
for patients with gallbladder in situ in our centre. From 
our results, we definitively support increasing the rate of 
index cholecystectomy.

The operating room for emergency surgery is available 
24 hours a day, 7 days a week. The lack of resources, 
particularly the availability of the operating room during 
the daytime,11,54 and competition with busy elective prac-
tices11 are, like others,1,41,50 additional reasons to delay sur-
gery. Implementing an acute care surgery model with 
dedicated operative time would be a solution to partially 
alleviate this problem,11,55 although surgeons remain reluc-
tant to perform cholecystectomy at night. We have found 
that patients are rarely opposed to undergoing cholecystec-
tomy during the same admission, except sometimes older 
adults. Informing patients, emphasizing the potential 
problems of delayed cholecystectomy that our study and 
others have shown, is important in this preferred 
approach.6,8–10,12,13,20,35,40–42 Therapeutic ERCP is the gold 
standard for extraction of CBDS.8,23,28 Complications may 

occur in 4%–8% of cases,3,22,38 and ERCP may be 
unnecessary in some situations.20,25 In our centre, we have 
local access and expertise with endoscopic ultrasound. 
Patients are referred directly for ERCP when very strong 
predictors of CBDS (stone in imaging, cholangitis or 
bilirubin > 4 mg/dL [> 68 μmol/L]) are present.25 Indica-
tion for ERCP complies with Tokyo guidelines23 and 
American College of Gastroenterology guidelines28 for 
cholangitis. In addition, there are recommendations to 
carry out ERCP and CBDS extraction as early as 
possible8,22,36,56 and even at index admission for biliary 
indications.56 Thus, combining recommendations for index 
ERCP8,22,28,36,56 and index cholecystectomy,1,2,5,13,20,22,23,27,30,40,51 
the best practice is to perform both CBDS extraction and 
surgery at the same initial admission.

Limitations

The single-centre retrospective design of our study presents 
some limitations. All charts were individually reviewed, a 
strength that eliminates the majority of missing data from 
registries. By combining both databases of procedures 
(cholecystectomies and ERCPs), it is unlikely that patient 
data were missing from our analyses. We cannot draw con-
clusions about surgery compared with no surgery because 
the study included only patients who underwent 
cholecystectomy. Patients with possible “rescue” 
cholecystectomy could not be identified, but the percentage 
of patients who underwent rescue cholecystectomy could be 
as high as 35%.21,49 The absence of patients with ASA scores 
of IV probably represents a selection bias, but there was no 
such precedence reported in the literature for such patients, 
qualifying them not fit for surgery.2,9 Unfortunately, there 
was rarely any clear description of specific reasons to avoid 
surgery in the records of patients. When cholecystectomy 
was not performed during the index admission, we pre-
sumed that, except in cases where there was an evident med-
ical reason for the decision, delayed cholecystectomy was 
planned. Specifically, decisions for expectant management 
were rarely identified. Since there are surrounding centres 
(our centre is part of greater Montréal and suburbs), our 
analyses may have missed patients who consulted else-
where for recurrence of biliary events or surgery. Also, it 
was not possible to identify patients who died or suffered 
major complications (related or not with gallstone dis-
ease) requiring surgery. However, we think that few 
patients in our population consulted other centres and 
that this would not alter the conclusions of our study. As 
cholecystectomy is the cornerstone of the study design, 
no conclusions can be drawn or extrapolated regarding 
patients not considered for surgery.

Patients who had cholecystectomy after common bile 
duct clearance with ERCP during the same hospital 
admission were older and had higher ASA scores than those 
who had delayed cholecystectomy. However, a shorter 



RESEARCH

	 Can J Surg/J can chir 2023;66(5)	 E483

operative time for index cholecystectomy could be attrib-
uted to a relatively easier intervention than in the case of 
delayed intervention. Despite its weaknesses, our study 
shows index cholecystectomy prevents recurrence of biliary 
events after common bile duct clearance with ERCP with-
out compromising surgical outcomes, even in older adults 
and patients with complex or several comorbidities.

Conclusion

Delaying cholecystectomy does not lead to better out-
comes for patients after common bile duct clearance with 
ERCP. Cholecystectomy during the index admission is 
safe, even for older adults and patients with comorbidities. 
Our study supports the current guideline recommenda-
tions for early and index cholecystectomy after common 
bile duct clearance.
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