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Abstract: Background and study aims: The aim of this study was to evaluate the efficacy and safety of the laparo-
scopic common bile duct exploration performed within 24 hours from the urgent hospitalisation of patients with 
calculous cholecystitis associated to choledocholithiasis either proven or suspected. Patients and methods: From 
November 2010 to May 2012, 126 patients hospitalised at the Regional Hospital of Orleans (France) were retro-
spectively reviewed. All patients were preoperatively assessed only by means of routine blood tests and abdominal 
ultrasounds. Results: In our study were collected: 67 choledochotomies and 59 transcystic approaches; the lapa-
roscopic procedure was successfully achieved in 97.6% of the cases. Statistical significant differences were found 
about common bile duct dilatation (P < 0.05) and in-hospital stay (P < 0.001). Conclusion: We suggest that the 
laparoscopic-first approach for choledocholithiasis, realised in specialised centres by skilled surgeons in hepato-
biliary diseases, represents a feasible, safe and cost-effective management also in patients urgently admitted and 
treated for acute calculous cholecystitis.
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Introduction

Choledocholithiasis or common bile duct 
stones (CBDS) occurs in the natural history  
of patients with cholelithiasis in the 10-15%  
of the cases. In Europe its prevalence range 
from 5 to 20% approximately, and increases in 
old age [1, 2]. CBDS, that is more frequently 
symptomatic, can bring about some potentially 
life-threatening complications, i.e. obstructive 
jaundice, ascending cholangitis and acute pan-
creatitis. It is known that the endoscopic retro-
grade cholangiopancreatography (ERCP) pro-
vides a sphincterotomy, with exposition of the 
patient at a higher incidence of infections as a 
consequence of a duodeno-biliary reflux sec-
ondary to a permanent injury of the sphincter of 
Oddi [2, 3]. In addition, ERCP can be responsi-
ble of serious postoperative sequelae, such as 

acute pancreatitis, bleeding and duodenal per-
foration with retropneumoperitoneum. In pa- 
tients with concomitant symptomatic choleli- 
thiasis and choledocholithiasis, the one-stage 
procedure with associated laparoscopic cho- 
lecystectomy (LC), intraoperative cholangiogra- 
phy (IOC) and laparoscopic common bile duct 
exploration (LCBDE) may be considered a com-
fortable and effective technique [4-6]. After the 
years 90’s the routine use of the LCBDE during 
LC, just as it had become for the open proce-
dures, was long debated; overall, many reports 
state that IOC reduces the bile duct injury rate, 
because it allows a better evaluation of the bil-
iary tree and prevents intraoperative complica-
tions [6]. Notwithstanding the development of 
the magnetic resonance cholangiopancreatog-
raphy (MRCP) as well as the endoscopic ultra-
sounds (EUS), these techniques are not yet eas-
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ily and routinely available everywhere [3]. The 
purpose of this study was to evaluate the effi-
cacy and safety of the LCBDE, performed within 
24 hours from the urgent admission, in patients 

hospitalised for calculous cholecystitis associ-
ated to choledocholithiasis either proven or 
suspected, i.e. without evidence of gallstones 
and common bile duct (CBD) dilatation but with 
cholestasis and hepatic cytolysis. We hypothe-
size that, also in these patients, a one-stage 
procedure performed by trained surgeons and 
in high-volume surgical centres, can decrease 
unnecessary endoscopic sphincterotomy and 
determine a shorter hospitalisation period with 
costs saving.

Material and methods

We retrospectively reviewed 126 patients treat-
ed for CBDS with laparoscopic IOC followed by 
a gallstones removal through a choledochoto-
my or a transcystic approach, out of a total  
of 169 IOC and 582 LC performed from 
November 2010 to May 2012 at the Regional 
Hospital of Orleans (France). The American 
Society of Anaesthesiologist (ASA) physical sta-
tus classification system and the body mass 
index (BMI) were assessed in all cases. Inclu- 
sion criteria include: clinical and US features  
of acute cholecystitis with concomitant, proven 
or suspected, diagnosis of choledocholithiasis; 
urgent hospitalisation with surgical procedure 
performed within 24 hours from admission. 
Exclusion criteria were considered: IOC nega-
tive for stones research; previous surgical and 
endoscopic treatments on biliary tree; preop-
erative imaging assessment with MRCP and 
EUS; ASA status greater to 4. To obtain a cohort 
homogeneity and to avoid potential bias, were 
also excluded patients with other concomitant 
severe gallstones-related diseases (e.g. acute 
pancreatitis), that delayed the surgical proce-
dure over the established time, and patients 
underwent other simultaneous procedures on 
biliary or gastrointestinal tract (e.g. suture of 
bilio-digestive fistula). All patients were urgently 
admitted and studied preoperatively no more 
than by routine blood tests and abdominal 
ultrasounds (US). The CBD was considered nor-
mal up to 5 mm in largest diameter. All laparo-
scopic procedures were performed, using a 
four-trocar approach and maintaining a pneu-
moperitoneum pressure at 12 mmHg, by 3 
experienced surgeons in laparoscopy. A trans-
cystic IOC was performed in all cases (Figure 
1A and 1B), regardless of the LCBDE technique 
used, before and further after the procedure to 
verify the successful clearance. In our study, 

Figure 1. A: Intraoperative cholangiography showing 
common bile duct stones (white arrow); B: Anatomi-
cal variation of the biliary tree at level of the right he-
patic duct (merger failure between the right posterior 
and the right anterior segmental branch) before the 
common bile duct takes form (white arrow).
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according to the surgeon’s choice on which 
CBDS clearance technique was to be carried 
out (i.e., size, site and number of gallstones), 
we divided the patients into two groups: 
CT-group submitted to choledochotomy with 
transcholedochal stones removal and TA-group 
treated by an exclusive transcystic approach. 
The CBD was systematically drained following a 
transcystic gallstones removal, while after a 
choledochotomy a polydioxanone primary clo-
sure was carried out. In the latter, realised in 
patients with a greater CBD dilatation, when 
procedure was hard and/or a large number of 
gallstones removed a T-tube drainage was 
placed in alternative to the suture. Laboratory 
tests were checked after 48 hours from the 
surgical procedure. All data were analysed in 
order to evaluate the differences relatively to 
the CBD diameters, operative time, in-hospital 
stay duration and complications rate. The 
results are expressed as mean ± standard devi-
ation (SD) and 95% confidence interval (CI). The 
Student’s t-test was used to analyse the asso-
ciation between the parametric continuous 
data of two groups. The level for statistical sig-
nificance was set at P < 0.05.

cytolysis values, were abnormal in 94 cases 
(74.6%). In our study were collected: 67 chole-
dochotomies (number of gallstones removed 
2.4 ± 1.3, range 1-5) and 59 transcystic ap- 
proach (2.1 ± 1.4, range 1-6). In the CT-group 
(67 patients), were realised 51 primary chole-
dochal closures and alternatively were placed 
16 T-tube drainages. In all patients of the 
TA-group (59 patients) it was placed a trans-
cystic drain. Statistical significant differences 
were found about CBD dilatation (P < 0.05) and 
in-hospital stay (P < 0.001). All operative char-
acteristics are summarised in Table 1. There 
were no statistical differences between pre- 
and postoperative laboratory values (Table 2). 
No mortality was observed in both groups. The 
laparoscopic CBDS clearance was successfully 
obtained in 123 (97.6%) out of 126 patients 
since 3 conversion to open surgery, all in the 
CT-group, were necessary. Fourteen patients 
out of the 67 CT-group ones had previously 
undergone to a failed transcystic attempt. The 
mean follow-up time was 42.1 ± 4.8 months 
(range 34-52). All postoperative lithiasis recur-
rences, early and delayed, were managed by 
ERCP. Besides, a second recurrence associat-

Table 1. Operative characteristics

Characteristic CT-group  
n = 67

TA-group  
n = 59

Common bile duct dilatation (mm)* 8.9 ± 4.0 7.4 ± 3.3
Operative time (min) 92.2 ± 13.9 72.6 ± 8.0
Hospital stay (days)** 4.4 ± 1.8 3.4 ± 1.2
Laparoscopic successful surgical procedures 64 59
Conversions to open surgery 3 0
Number of drainages 16 (T-tube) 59 (Transcystic)
Drainage time duration (days) 37.1 ± 6.8 29.2 ± 4.0
Histopathological findings
    Acute Cholecystitis 38 27
    Chronic Cholecystitis 29 32
Postoperative sequelae 5 (7.5%) 11 (18.6%)
    Early lithiasis recurrence 1 6
    Delayed lithiasis recurrence 2 1
    Biliary acute pancreatitis 0 2
    Drain dislocation 0 2
    Bile duct stricture 1 0
    Biliary leakage 1 0
Postoperative treatments
    ERCP 2 6
    Bilio-digestive derivation 1 0
*P < 0.05, **P < 0.001.

Results

Overall, patients were 81 
females aged 49.7 ± 19.4 
years (range 16-86) and 45 
males aged 50.1 ± 19.4 
years (range 33-80). ASA 
score, mainly affected for 
arterial hypertension and 
tobacco smoke, was for  
25 patients ASA 1, for 83 
ASA 2 and for 18 ASA 3.  
The BMI was 27.3 ± 4.8  
for the CT-group and 26.9 ± 
4.6 for the TA-group. Ima- 
ging detected a cholelithia-
sis in 102 cases combined 
with a simultaneous pro- 
ven choledocholithiasis in 
77 cases and an abnormal 
diameter of the CBD in 49 
cases. Nevertheless, in all 
cases a diagnosis of chole-
docholithiasis or a suspi-
cion of CBD gallstones mi- 
gration was made. Preo- 
perative blood tests, regard-
ing cholestasis and hepatic 
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Table 2. Preoperative (at moment of hospitalisation) and postoperative (after 48 hours from the sur-
gical procedure) values of blood laboratory tests: A) CT-group; B) TA-group
A) Laboratory tests CT-group, n = 67 Preoperative Postoperative
White blood cells (WBC) 109/L (nr 4-11) 9.7 ± 6.2 9.0 ± 4.9
Glutamyl oxaloacetic transaminase (GOT) U/L (nr 9-50) 144.9 ± 34.7 96.7 ± 29.9
Glutamyl pyruvic transaminase (GPT) U/L (nr 7-40) 265.8 ± 35.8 220.9 ± 23.6
Gamma-glutamyl transpeptidase (gGT) U/L (nr 10-65) 391.8 ± 53.3 327.2 ± 31.9
Alkaline phosphatase (ALP) U/L (nr 25-100) 408.1 ± 23.4 292.5 ± 24.5
Total bilirubin mMol/L (nr 0-20) 56.1 ± 21.8 34.4 ± 13.7
Conjugated bilirubin mMol/L (nr 0-5) 30.1 ± 19.3 15.0 ± 9.1
B) Laboratory tests TA-group, n = 59 Preoperative Postoperative
White blood cells (WBC) 109/L (nr 4-11) 8.5 ± 3.6 7.5 ± 1.8
Glutamyl oxaloacetic transaminase (GOT) U/L (nr 9-50) 129.6 ± 36.8 104.4 ± 17.7
Glutamyl pyruvic transaminase (GPT) U/L (nr 7-40) 260.4 ± 47.5 167.2 ± 24.3
Gamma-glutamyl transpeptidase (gGT) U/L (nr 10-65) 272.5 ± 45.1 214.8 ± 36.7
Alkaline phosphatase (ALP) U/L (nr 25-100) 295.1 ± 21.1 184.8 ± 15.6
Total bilirubin mMol/L (nr 0-20) 29.3 ± 12.6 23.8 ± 9.2
Conjugated bilirubin mMol/L (nr 0-5) 14.0 ± 8.3 10.1 ± 5.4
nr: Normal range.

ed to a bile duct stricture occurred in a patient 
of the CT-group that required a bilio-digestive 
derivation on Roux-en-Y jejunal loop. No other 
complications were observed during the follow-
up period.

Discussion

Laparoscopy represents the standard tech-
nique for the treatment of patients with symp-
tomatic cholelithiasis. LC developed from the 
late 80’s, has spread quickly for its postopera-
tive benefits: less pain, short hospitalisation, 
and better cosmetics results [7]. The appropri-
ate surgical timing in patients with acute chol-
ecystitis has long been debated; many studies 
and meta-analysis indicate that early treat- 
ment (within 72 hours from admission) allows 
short in-hospital stay and reduce costs and 
antibiotics administration compared to delay- 
ed one, without significant difference regard 
postoperative complications and conversion 
rates [8, 9]. When a choledocholithiasis is  
suspected, the diagnostic tools to better eva- 
luate these patients include: preoperative 
ERCP, MRCP, EUS and IOC. Nevertheless, the 
best management for simultaneous cholecys-
to-choledocholithiasis in non elective patients 
remains controversial [10-12]. The LCBDE, dur-
ing cholecystectomy, enables patients to un- 
dergo complete treatment of their disease with 
only one-stage invasive procedure, allowing an 

accurate intraoperative evaluation of biliary 
anatomy thus limiting, as consequence, the 
bile duct injury rate [13-16]. Several authors 
describe the routine intraoperative treatment, 
mainly concerned with selected cohorts of 
patients who underwent elective surgery, as 
safe and effective to obtain the clearance of 
CBD [11, 17, 18] and lower the bile duct in- 
juries, as a consequence of a complete evi-
dence of the bile duct anatomy and its varia-
tions [19, 20]; while others emphasize, always 
on elective patients, the role of preoperative 
endoscopic techniques and of non-invasive 
imaging [21, 22]. However systematic reviews 
revealed no significant differences in clear- 
ance efficacy and morbidity-mortality rates be- 
tween the surgical and endoscopic method 
[23-25]. Experiences on transcystic or tran-
scholedochal management of CBDS are wide- 
ly reported in worldwide literature. The first te- 
chnique, is more adopted by surgeons becau- 
se of its feasibility [26-28]; the second-one, 
despite more invasive, can ensure an higher 
clearance stones success rate [11, 29, 30]. 
The implementation of choledochal primary 
closure has reduce the routine T-tube place-
ment [25, 31-33].

End-points of the current study was analyse the 
efficacy and safety of two different approaches 
to the CBD gallstones disease in a series of 
consecutive patients admitted for calculous 
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cholecystitis and choledocholithiasis either 
proven or suspected. In our 18 month study-
period, all patients underwent to a one-stage 
early invasive procedure and benefitted of a 
short-stay hospitalisation.

Conclusions

Comparing the two groups, a better gallstones 
clearance was obtained in the CT-group, as- 
sociated with a low rate of postoperative com-
plications and only three conversion to open 
surgery. In the TA-group, the operative time was 
shorter but non statistically significant and 
more postoperative complications occurred. 
We suggest that the laparoscopic-first appro- 
ach for choledocholithiasis, realised in special-
ised centres by skilled surgeons in hepato-bil-
iary diseases, represents a feasible, safe and 
cost-effective management also in patients 
urgently treated for acute calculous cholecy- 
stitis. However more prospective experiences 
must follow to confirm the routine use of this 
technique even in non elective patients.
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