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Safe laparoscopic clearance of the common bile duct in emergently
admitted patients with choledocholithiasis and cholangitis
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Backgrounds/Aims: Laparoscopic treatment of patients with choledocholithiasis and cholangitis is challenging due to 
mandatory recovery of the biliary drainage and clearance of the common bile duct (CBD). The aim of our study was 
to assess postoperative course of cholangitis and biliary sepsis after laparoscopic clearance of the CBD in emergently 
admitted patients with choledocholithiasis and cholangitis. Methods: Emergently admitted patients who underwent lapa-
roscopic clearance of the CBD were included prospectively and stratified in 2 groups i.e., cholangitis positive (CH+) 
or negative (CH-) group. Patient demographics, comorbidities, preoperative imaging data, inflammatory response, surgi-
cal intervention, complication rate and outcomes were compared between groups. Results: Ninety-nine of a total 320 
patients underwent laparoscopic clearance of the CBD, of which, 60 belonged to the acute cholangitis group (CH+) 
and 39 to the cholangitis negative group (CH-). Interventions were done on average 4 days after admission, operation 
duration was 95-105 min, and the conversion rate was 3-7% without differences in the groups. Preoperative in-
flammatory response was markedly higher in the CH+ group. Inflammation signs on intraoperative choledochoscopy 
were more evident in patients with cholangitis. Postoperative inflammatory response did not differ between the groups. 
The overall complication rate was 8.3% and 5.1%, respectively. Laparoscopic clearance of the CBD resulted in 1 lethal 
case (CH+ group), resulting in 1% mortality rate and a similar 12-month readmission rate. Conclusions: Single-stage 
laparoscopic intraoperative US and choledochoscopy-assisted clearance of the CBD is feasible in emergently admitted 
patients with choledocholithiasis and cholangitis. (Korean J Hepatobiliary Pancreat Surg 2016;20:53-60)
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INTRODUCTION

Cholelithiasis is one of the most common conditions 

that requires surgical intervention in Europe and the 

United States. According to the literature, roughly 10-15% 

of the population may suffer from cholelithiasis, and 

3-10% of patients who undergo cholecystectomy may 

have stones in the common bile duct (CBD).1

Laparoscopic cholecystectomy is one of the most fre-

quently performed surgical interventions; however, intra-

operative control of the patency of the CBD is not per-

formed routinely in patients who are in the low risk cat-

egory for probable choledocholithiasis. Simple laparo-

scopic cholecystectomy is recommended if magnetic reso-

nance cholangiopancreatography (MRCP) confirms the 

absence of biliary stones in the CBD, or the patient has 

undergone endoscopic preoperative clearance of the CBD.

Endoscopic retrograde cholangiopancreatography (ERCP) 

typically combined with sphincterotomy, is a routine ther-

apeutic procedure for cases with confirmed stones in the 

CBD. However, it is associated with a relatively high 

complication rate, including post-ERCP pancreatitis, and 

is therefore less useful in patients with biliary pancreatitis.2,3 

Technical skill and proper clinical indications for the pro-

cedure is a major determinant for success, rather than the 

age or the general medical condition of the patient.2 

Laparoscopic treatment of emergent patients with a com-

plicated gallstone disease is more challenging due to the 

limited time for preoperative MRCP or ERCP. Surgical 

intervention is often more complicated due to edema and 
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Fig. 1. Study population (US, ultrasonoscopy; CBD, common
bile duct; CH, acute cholangitis).

inflammation. Although intraoperative cholangiography 

may improve the diagnostic accuracy, it is associated with 

a 5.1% unsuccessful procedure rate, increased operative 

time and a 15-20% rate of overlooked biliary stones.4-6 

Laparoscopic intraoperative ultrasonoscopy (US) is an es-

sential and reasonable alternative to intraoperative chol-

angiography and, in combination with laparoscopic chol-

edochoscopy, increases the options of exploring the CBD 

during the surgical intervention.

The aim of our study was to assess postoperative 

course of cholangitis and biliary sepsis after laparoscopic 

clearance of the CBD in emergently admitted patients 

with choledocholithiasis and cholangitis.

MATERIALS AND METHODS

Patients with symptomatic gallstone disease and sus-

pected choledocholithiasis who were urgently admitted to 

the hospital and eligible for laparoscopic clearance of the 

common bile duct, were prospectively included in the 

study during the period from August 2012 to December 

2014 (Fig. 1). Patients were stratified in 2 groups accord-

ing to the preoperative presence or absence of cholangitis 

for assessment of the postoperative inflammatory 

response. Suspicion of choledocholithiasis was based on 

evidence of cholangitis, biliary pancreatitis and/or charac-

teristic symptoms complex of Charcot’s triad frequently 

accompanied by pale stools and dark urine.

Preoperative diagnosis of cholangitis was based on cri-

teria recommended in the Tokyo Guidelines 2013, i.e., 

evidence of inflammatory response (increased leukocytes 

＞10×1000/l) or C-reactive protein more than 10 mg/L, 

cholestatic pattern presented by abnormal liver function 

tests (alkaline phosphatase, gamma-glutamyl transferase, 

aspartate aminotransferase, and alanine aminotransferase 

≥1.5 of upper normal limit) or total bilirubin ≥34.2 

mol/L and gallstones in the gallbladder and/or dilatation 

of the common bile duct ＞6 mm confirmed by trans-

abdominal US.6,7 The diagnosis of biliary pancreatitis was 

made when 2 of the following revised Atlanta 2012 cri-

teria were presented - abdominal pain consistent with 

acute pancreatitis; serum lipase activity ＞3 over the up-

per limit of normal; and characteristic findings of acute 

pancreatitis on radiological investigations.8 Preoperative 

anesthesiological status was assessed in all patients using 

the American Society of Anaesthesiologists Physical 

Status classification system (ASA score).9,10

Patients were stratified in 2 groups according to the 

presence of acute cholangitis (CH+ group) or the absence 

of cholangitis (CH- group). Laparoscopic intervention was 

performed using the standard 4-troacar technique and start-

ed with the dissection of Callot’s triangle. The cystic duct 

and artery were clipped and the cystic artery was divided. 

The gallbladder was left in situ and retracted during the 

intraoperative US investigation, performed with BK 

Medical flex Focus 800 US machines and special flexible 

laparoscopic transducer 8666-RF. All examinations were 

performed by 2 specially trained surgeons. The US probe 

was inserted through the epigastric trocar and placed on 

the superior edge of the hepatoduodenal ligament and slid 

inferiorly to the distal end for the examination of the CBD. 

The proximal part of CBD, left and right hepatic ducts and 

their junction were investigated through the right hepatic 

lobe. Diameter of the CBD and cystic duct, as well as size 

and number of stones, were measured for determining the 

choledochoscopy approach. The transcholedochal approach 

was chosen in cases where stones in CBD were larger than 

the obtainable diameter of cystic duct.

If transcholedochal approach was considered feasible, 

an incision was made on CBD longitudinally and the duct 

was flushed extensively with normal saline. Subsequently, 

a 2.5 mm flexible choledochoscope was inserted and bile 

ducts were examined distally and proximally under visual 

control. Stones were removed using baskets inserted 
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Table 1. Preoperative characteristic of patients

Median value (IQR) Cholangitis+ (n=60) Cholangitis– (n=39) p-value

Male/female (n) 21/39 9/30 0.207
Median age (years)   65 (75-47)  58 (70-46) 0.062
Median preoperative time (days)  4 (6-3) 4 (7-3) 0.789

Number of patients
ASA I (n)  11 (18%) 10 (26%) 0.385
ASA II (n)  27 (45%) 18 (46%) 0.910
ASA III and IV (n)  22 (37%) 11 (28%) 0.383
Concomitant pancreatitis (n)  17 (28%)  8 (21%) 0.382
Imagining study. (MRCP and/or CECT) (n)  19 (32%) 18 (46%) 0.163

ASA, American Society of Anaesthesiologists Physical Status classification system; MRCP, magnetic resonance chol-
angiopancreatography; CECT, contrast-enhanced computed tomography

through the instrument channel of the choledochoscope or 

using Fogarty (No. 3 or 4) catheters. After removal of all 

stones, clearance of the common bile duct was confirmed 

with choledochoscopic visualisation and repeated in-

tra-operative ultrasound. CBD was closed primarily with 

interrupted 3-0 absorbable sutures, except for cases of se-

vere cholangitis when T-tubes were inserted or chol-

edocho-duodenostomy in cases of dilatation of common 

bile duct ＞15 mm.

The age and gender of the patients, preoperative co-

morbid conditions according to the ASA score, results of 

the preoperative imaging, and the status of inflammatory 

response including WBC count, CRP, liver enzyme levels 

and lipase activity, and presence of cholangitis were com-

pared between groups. Diagnostic accuracy of the intra-

operative US, success rate of the clearance of the CBD, 

magnitude of the inflammatory response, complication 

rate and main outcomes were the variables to compare 

treatment success.

Statistical analysis

Interval data was presented in median (Me) with inter-

quartile range (IQR) and was confirmed by the 

Kolmogorov-Smirnov test for the asymmetrical dis-

tribution of data. Comparison of the interval data in CH+ 

and CH- groups was performed with the Mann-Whitney 

U test, the nominal data comparison performed using the 

Pearson 2 test and Fisher’s exact test. Significant dynam-

ics of laboratory analysis were revealed by the Wilcoxon 

test. The correlation between hospital stay and clinical da-

ta was evaluated using the Spearman rho method. Also, 

the correlation coefficient was compared between groups. 

A logistic regression analysis was performed to identify 

factors associated with a longer hospital stay. A p-value

＜0.05 was considered as statistically significant. The stat-

istical analysis was performed with SPSS version 20 and 

MedCalc version 15.

Ethics

The assessment and usage of all clinical data was ap-

proved and permitted before the study by the ethics com-

mittee of the Riga Stradins University. The study protocol 

conformed to the ethical guidelines of the “World Medical 

Association (WMA) Declaration of Helsinki - Ethical 

Principles for Medical Research Involving Human Subjects” 

adopted by the 18th WMA General Assembly, Helsinki, 

Finland, June 1964 and amended by the 59th WMA 

General Assembly, Seoul, South Korea, October 2008.11

RESULTS

Out of a total of 320 patients who underwent laparo-

scopic cholecystectomy and intraoperative US for suspected 

choledocholithiasis, 99 patients with intraoperatively con-

firmed choledocholithiasis underwent laparoscopic chol-

edochoscopy and clearance of the CBD (Fig. 1). In this co-

hort, 60 patients had signs of cholangitis (CH+) and 39 had 

no signs of cholangitis (CH-) (Table 1, Fig. 1).

Preoperative findings

The incidence of comorbid conditions did not differ be-

tween the groups. Concomitant acute pancreatitis was ob-

served in 28% of patients in the CH+ group without sig-

nificant difference, as compared to the CH- group. 
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Table 3. Inflammatory response

Cholangitis+ (n=60) Cholangitis– (n=39) p-value

Median value at the time of admission (IQR)
  WBC (×1000/l)  10.6 (12.7-8.1) 7.4 (8.8-5.7) 0.001
  CRP (mg/L)   19 (57.0-6.7) 2.6 (5.5-1.7) 0.001
  Total bilirubin (mol/L) 55.2 (88-30) 27 (58-11) 0.004
  Direct bilirubin (mol/L) 46.1 (75-20) 19.1 (47-5) 0.013
  ALT (IU/L)  234 (384-169) 201 (463-34) 0.067
  AST (IU/L) 213.5 (371-124) 94.1 (298-33) 0.007
  ALP (IU/L)  256 (368-161) 231 (387-111) 0.672
  Lipase (U/L)  52 (188-35) 42 (78-31) 0.222
Median value before surgery (IQR)
  WBC (×1000/l) 8 (11-6) 7.4 (10-6) 0.422
  CRP (mg/L)    37 (99.0-13.3)  7.8 (42.0-3.3) 0.003
  Total bilirubin (mol/L) 27 (66-16) 22 (84-10) 0.400
  Direct bilirubin (mol/L) 19 (53-10) 12 (75-4) 0.279
  ALT (IU/L) 155 (265-71) 182 (370-75) 0.572
  AST (IU/L) 109 (175-58) 81 (180-45) 0.499
  ALP (IU/L)  257 (330-184) 218 (339-120) 0.617
  Lipase (U/L) 54 (92-34) 52 (79-26) 0.515
At the time of operation
  Signs of infection during surgery, no. of patients* 36 (60%) 11 (28%) 0.002
Median value before discharge (IQR)
  WBC (×1000/l)  7.1 (9.1-5.7) 7.7 (9.9-6.6) 0.187
  CRP (mg/L) 33 (66-20) 27 (59-13) 0.396
  Total bilirubin (mol/L)  11 (32-8.7) 17.5 (22-9) 0.341
  Direct bilirubin (mol/L) 6.4 (21-3) 10.9 (19-5) 0.126
  ALT (IU/L)  95 (184-44) 77 (166-39) 0.575
  AST (IU/L)  58 (114-32) 46 (74-33) 0.289
  ALP (IU/L) 129 173 (270-132) 0.718
  Lipase (U/L) 37 (70-28) 69 (117-29) 0.367

WBC, white blood cell count; CRP, C-reactive protein; ALP, alkaline phosphatase; AST, aspartate aminotransferase; ALT, alanine
aminotransferase. *Evidence of visible signs of acute cholecystitis during laparoscopy (histologically confirmed acute phlegmo-
nous or gangrenous cholecystitis and/or empyema of gallbladder) and cholangitis during choledochoscopy (purulent or fibrinous
bile)

Table 2. Laparoscopic clearance of the common bile duct

Cholangitis+ (n=60) Cholangitis– (n=39) p-value

Minutes (IQR)
Median operation time 105 (129-75) 95 (130-73) 0.958
Transcystic approach  80 (118-70) 85 (122-65) 0.001
Transcholedochal approach  120 (140-105) 120 (130-86) 0.001

Case number
Conversion of laparoscopic to open surgery 2 (3.3%) 3 (7.9%) 0.373
Choledochostomies 9 (15%) 3 (7.7%) 0.276
Choledocho-duodenostomies 5 (8.3%) 0 0.064

Preoperative MRCP and CECT were conducted in 32-46% 

of patients without group wise difference. Preoperative 

preparation time was equal in both groups (Table 1).

Laparoscopy

Both groups showed a total laparoscopic intervention time 

of 95-105 minutes and 3-7% conversion rate. Choledocho- 

duodenostomies for cholangitis and dilatation of the com-

mon bile duct ＞15 mm, as well as most of the choledochos-

tomies were performed the CH+ group. However, transcystic 

choledochoscopy was significantly shorter than the trans-

choledochal approach in both groups. Moreover, transcystic 

approach and transcholedochal approach had equal median 

procedure time between groups (Table 2).
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Table 4. Main outcomes

Cholangitis+ (n=60) Cholangitis– (n=39) p-value

Number of patients
Clearance rate of CBD 55 (91.7%)  37 (94.87%) 0,701
ICU stay  7 (11.7%) 3 (7.7%) 0.736
12 month readmission rate  7 (11.7%) 2 (5.1%) 0.476

Median days (IQR)
Pre-operative time 4 (6-3) 4 (7-3) 0.789
Post-operative time 5 (7-3) 4 (7-3) 0.951
Hospital stay 10 (14-7) 9 (16-7) 0.889

CBD, common bile duct; ICU, intensive care unit

Fig. 2. Dynamics of C-reactive protein (CH, acute cholangitis).
Fig. 3. Dynamics of white blood cell count (CH, acute chol-
angitis).

Dynamics of inflammation

Preoperative inflammatory response was markedly 

higher in the CH+ group; however, liver enzyme levels, 

lipase activity and alkaline phosphatase were not different. 

Macroscopic signs of infection, inflammatory changes of 

the gallbladder and signs of the bile duct inflammation 

during the choledochoscopy were more evident in patients 

with cholangitis. Postoperative inflammatory response was 

not statistically different between groups (Table 3). The 

dynamics of C-reactive protein and white blood cell count 

were depicted in Figs. 2 and 3.

Complication rate and outcomes

The overall complication rate reached 8.3%, including 

bleeding from the liver bed in 3 patients from the CH+ 

group, requiring surgical intervention in 1 patient, 1 bile 

leak and 1 case of pulmonary thromboembolism, treated 

conservatively. One patient from the CH- group required 

open surgery due to injury of the diaphragm and 1 was 

treated conservatively due to postoperative bile leak, com-

prising 5.1% of the group, p=0.701. Postoperative in-

tensive care unit stay and overall hospital stay was not 

statistically different between groups. Laparoscopic clear-

ance of the CBD was associated with 1 lethal case (CH+ 

group) due to decompensated liver cirrhosis and progress-

ing hepatocellular insufficiency, resulting in 1% mortality 

rate in the cohort of 99 patients. A similar 12-month read-

mission rate was observed in both groups. Totally, com-

plete laparoscopic clearance of the common bile duct was 

possible in 92.9% of patients (92 of 99); furthermore, the 

clearance rate was similar in both groups (Table 4).

Correlation analysis

Correlation analysis revealed that patients with an ele-

vated lipase level at the admission had a longer pre-

operative stay; and patients with an elevated total bilirubin 

level preoperatively had a longer postoperative stay. The 

duration of the operation and the severity of the comorbid 

conditions according to ASA score correlated with the 
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Table 5. Correlation analysis

Cholangitis+ (n=60) Cholangitis– (n=39) p-value

Pre-hospital stay    
  Imagining studies r=0.499 r=0.453 0.780
  Lipase level at admission r=0.345 r=0.417 0.699
  ICU stay r=0.347 No correlation 0.007
Postoperative stay    
  Total bilirubin level at operation r=0.307 r=0.480 0.511
  Drainage days r=0.593 r=0.748 0.220
  ICU stay No correlation r=0.327 0.047
Hospital stay    
  Operation time r=0.344 r=0.532 0.279
  ASA r=0.265 r=0.405 0.457
  ICU stay r=0.338 No correlation 0.008

ICU, intensive care unit; ASA, American Society of Anaesthesiologists Physical Status classification system

overall hospital stay. Prolongation of the hospital stay was 

mostly associated with the presence of the comorbid con-

ditions in the CH- group, p=0.001 (CI 95% 1.79-5.66) 

(Table 5).

DISCUSSION

Preoperative recognition of the possible choledocholithiasis 

is crucial for planning of the treatment strategy in patients 

with a complicated course of gallstone disease. Existing 

recommendations for the management of patients with a 

complicated gallstone disease are controversial. Contrast- 

enhanced computed tomography scan or MRCP is recom-

mended as a routine preoperative radiologic examination 

with high sensitivity for patients with suspected bile duct 

involvement, especially when malignant lesions cannot be 

excluded.12-17

However, MRCP may fail to visualise the sludge and 

stones ＜5 mm in diameter and bile duct stones in the 

cases of pancreatitis.1,18-21 The 2 recommended approaches 

include laparoscopic cholecystectomy with intraoperative 

evaluation of the CBD in the time of admission18,22,23 or 

early ERCP, followed by delayed cholecystectomy 6-8 

weeks later, especially for patients with acute 

pancreatitis.24 Evidence suggests that the results on ERCP 

treatment are more dependent on the selection of appro-

priate indications for ERCP and technical skills of the en-

doscopy specialist than on the patients’ medical 

condition.2 Also, the reported mortality rate after chol-

ecystectomy performed during the acute episode of biliary 

pancreatitis is higher.25 

Contrary to a more routine concept of cholecystectomy 

in the interval after conservative treatment,24 several stud-

ies have demonstrated good results from laparoscopic 

cholecystectomy in index hospital admission during the 

acute phase of the disease.18,22 The current study corrobo-

rated these results, with similar general patient character-

istics (mean age, gender and comorbidities) and complica-

tion rate to those previously reported. This single-stage 

approach has become possible since the implementation 

of the intraoperative US visualisation of the CBD and 

choledochoscopy for the final clearing of the CBD when 

indicated.

The diagnostic value of the intraoperative US and the 

simplicity of performance has been demonstrated in sev-

eral studies. It is currently a safe alternative to intra-

operative cholangiography, excluding exposure to radia-

tion and allowing a better anatomical visualisation.4,5,19,26-29 

According to the results of the current and similar studies, 

laparoscopic CBD clearance does not significantly in-

crease the duration of the surgery, and is not associated 

with an increased complication rate. Moreover, intra-

operative US control is especially effective in patients 

with infiltrated tissue and difficult visualisation of the bili-

ary tree.16,30 The conversion rate and reasons for con-

version were not significantly different, but median oper-

ation time and post-operative stay were even shorter in 

both groups of our cohort, as compared with the experi-

ence from other studies.31

Thus, early laparoscopic clearance of the CBD follow-

ing a single-stage strategy, is safe in patients with chol-

angitis, as recently reviewed.32 This strategy may reduce 
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the risk of a recurrent attack and complications associated 

with delayed surgery. US visualisation and clearance of 

the CBD via transcystic or transcholedochal access re-

quires better laparoscopic skills and more time spent in 

the operation theatre.33 This approach ensures post-

operative control of CBD patency in patients with severe 

cholangitis or with incomplete clearance of the CBD, by 

adding T-tube drainage. It provides postoperative imaging 

of the biliary tree and for the removal of residual CBD 

stones and early postoperative ERCP when indicated. 

Alternatively to t-tube drainage, laparoscopic chol-

edocho-duodenostomies might be created according to se-

lective indications when dilatation of the CBD is ＞15 

mm in elderly patients. Low 12-month readmission rate 

indicates that laparoscopic clearance of the CBD in emer-

gently admitted patients is feasible, as previously reported.34

The lack of randomisation and a relatively long learning 

curve are the weak aspects of our study. Another weak 

point is the lack of a uniform protocol considering the pre-

operative standard of radiologic investigation, which was 

based on clinical, rather than scientific decision. However, 

single-stage laparoscopic interventions with provision of 

intraoperative US based choledochoscopic clearance of the 

CBD in emergently admitted patients resulted in a low 

complication rate and 1% mortality. The overall results 

and the low 12-month readmission rate indicated the safety 

and efficacy of this method.

We concluded that single-stage laparoscopic intra-

operative US and choledochoscopy-assisted clearance of 

the CBD is feasible in emergently admitted patients with 

cholangitis. International prospective randomised study 

provided by specialists in the hepato-pancreatic-biliary 

surgery is justified to augment clinically based evidence.
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