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Abstract  

Introduction:  Despite advances in both endoscopic and  
surgical therapeutics, the management of cholecysto-
choledocholithiasis continues to present a dilemma to both  

surgeons and gastroenterologists as a consensus on optimal  

management does not yet exist.  

Patients and Methods:  Patients with gallbladder stones  
and confirmed concomitant Common Bile Duct Stones (CBDS)  
were submitted to one-stage Laparoscopic Cholecystectomy  
(LC), Endoscopic Retrograde Cholangiography (ERC), endo-
scopic sphincterotomy and clearance of CBDS during the  

period from January 2009 to January 2017.  

Results:  The study included 200 patients with a median  

age of 45.3 years. Pre-operative work up confirmed the  
presence of CBDS in all patients. Five patients (2.5%) were  

converted to open surgery. Intra-Operative Cholangiography  
(IOC) was performed in 185 patients (94.9%) and it showed  
CBDS in 175 of them (94.6%). Ten patients (5%) with no  
stones on IOC had LC only. In 185 patients (92.5%), LC plus  

ERC and endoscopic clearance of CBDS were completed  
successfully. The median total procedural time was 104 minutes  

and the median post-operative (PO) hospital stay was 1.5  

days. Two patients (1.1%) developed post-ERC bleeding.  

Liver function tests were normalized in all patients within 3  

weeks PO. It was possible to re-assess all patients at 1 month  

and 160 patients (86.5%) at 6 moths PO and all were symptom-
free with no evidence of recurrent CBDS. There was no  
mortality.  

Conclusion: One-stage laparo-endoscopic treatment of  

cholecysto-choledocholithiasis is safe and effective with a  

short total procedural time and a short hospital stay.  
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Introduction  

THE  reported prevalence of Common Bile Duct  
Stones (CBDS) in patients with symptomatic Gall-
bladder Stones (GBS) coming for cholecystectomy  

varies widely in literature ranging between 3.4%  
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and 20% in different studies [1-9] . Although about  
one third of these patients will pass their stones  
spontaneously within 6 week, some patients devel-
op severe and potentially life threatening compli-
cations, including ascending cholangitis and gall-
stone pancreatitis. Therefore, it is recommended  

to routinely look for and treat choledocholithiasis  

at the time of cholecystectomy [2] .  

Several approaches are available for treatment  

of CBDS including open or Laparoscopic Common  

Bile Duct Exploration (LCBDE) and laparo-
endoscopic treatments, either sequential or simul-
taneous [10] . The choice between alternative treat-
ment options should consider different variables  
including patient's physiological status, number,  
size and location of stones, diameter of CBD,  

availability of resources and, most importantly,  
the experience of both the surgical and endoscopic  
teams [11] .  

Despite advances in both endoscopic and sur-
gical therapeutics, the management of cholecysto-
choledocholithiasis continues to present a dilemma  

to both surgeons and gastroenterologists [12]  as a  
consensus on optimal management does not exist  
[10] . The aim of this work was to prospectively  
study the short-term outcomes of the single-stage  

laparo-endoscopic treatment of cholecysto-
choledocholithiasis.  

Material and Methods  

Study design:  

This study was conducted at the Gastrointestinal  

and Laparoscopic Surgery Unit, General Surgery  

Department, Tanta University, Tanta, Egypt during  
the period from January 2009 to January 2017.  
Patients with symptomatic GBS and confirmed  

concomitant CBDS, presenting with biliary pain,  

calcular obstructive jaundice, ascending cholangitis  
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or acute biliary pancreatitis were included in the  
study. Diagnosis was confirmed by a pre-operative  

ultrasound (US) and/or Magnetic Resonance  

Cholangiopancreatography (MRCP) confirming  

the presence of GBS and CBDS in addition to  

laboratory evidence of complicated or uncompli-
cated biliary obstruction. Patients with any of the  
following conditions were excluded from the study;  

acute calculus cholecystitis 7 days or more after  

the disease onset, severe acute pancreatitis, ascend-
ing cholangitis with septic shock, CBDS greater  

than 1.5cm diameter, history of upper abdominal  

surgery, no endoscopic access to the biliary system,  

uncorrectable coagulopathy, contraindication to  
laparoscopic surgery and American Society of  
Anesthesiology (ASA) class IV and V. An informed  
written consent was obtained from every patient  

and the study protocol was approved by the  

“Research Ethics Committee” of the Faculty of  

Medicine Tanta University.  

Intervention:  
The procedure started by standard LC. Calot's  

triangle was dissected, the cystic artery was iden-
tified, clipped and divided, the Cystic Duct (CD)  

was clipped as high as possible and a small incision  
was made in the CD distal to the clip. Catheteriza-
tion of the CD was performed using a ureteric  
catheter followed by injection of diluted Urographin  

to obtain an Intraoperative Cholangiogram (IOC).  

If the IOC showed no stones with free flow of the  

contrast into the duodenum (normal IOC), chole-
cystectomy was completed and the procedure was  

concluded. If, on the other hand, IOC confirms the  
presence of CBDS, then, a decision to perform  

Endoscopic Retrograde Cholangiography (ERC)  

was taken. Rendezvous technique was not used.  

ERC was performed by a consultant gastroenterol-
ogist experienced in endoscopic biliary interven-
tions after repositioning the patient to the semi-
prone position. After cannulation of the CBD with  

a sphincterotome, diluted Urografin was injected  

into the CBD to obtain an ERC. After identifying  

the CBDS, Endoscopic Sphincterotomy (ES) was  

performed. A suitable biliary Fogarty catheter or  

a Dormia basket was used to retrieve the stones.  
An occlusion cholangiography was finally per-
formed to confirm clearance of the CBD of stones.  

In patients with significant papillary stricture or  
post-sphincterotomy papillary edema, a biliary  

stent was left in place. Indomethacin 50mg rectal  

suppository was used routinely once immediately  

post-operatively (PO). Liver Function Tests (LFTs)  

were performed weekly starting one week after  

surgery till they were normalized. Clinical assess-
ment and abdominal US examination were repeated  

at 1 and 6 months PO and if all were normal,  
follow-up was ended.  

The following data were recorded:  The success  
rate of IOC, the frequency of CBDS on IOC, op-
erative time, ERC cannulation and stone retrieval  

rate, endoscopic time, total procedural time, intra-
operative and post-operative surgical or endoscopic  
complications and post-operative hospital stay, re-
admission or intervention, perioperative mortality  

and recurrence of CBDS.  

Statistical analysis:  

The primary end-point was the success/failure  
of the laparoscopic cholecystectomy and endoscop-
ic clearance of the CBD and secondary end-points  

included operative and postoperative complications,  
total procedural time and postoperative hospital  

stay. Categorical data were expressed as frequencies  

while metric data were expressed as range and  

median using the Microsoft Excel 2013 software.  

Results  

Pre-operative results:  

The study population included 200 patients;  
140 females (70%) and 60 males (30%). The pa-
tients' ages ranged between 16 and 62 years with  
a median of 45.3 years. All patients presented with  

biliary pain with or without vomiting. One hundred  
eighty-eight patients (94%) had also calculator  

biliary obstruction manifesting by jaundice, dark  

urine and pale stools with or without itching. Thirty  
two patients (16%) had ascending cholangitis with  

fever, rigors and leucocytosis. Ten patients (5%)  
had mild form of biliary pancreatitis with elevation  
of serum amylase and lipase and swollen edematous  
pancreas on abdominal CT without necrosis or  
complications.  

LFTs showed evidence of biliary obstruction  
including raised serum bilirubin, alkaline phos-
phatase and gamma glutamyl transpeptidase in all  

patients. All 32 patients with ascending cholangitis  

had +ve CRP and leukocytosis. US examinations  
showed the presence of multiple GBS and dilated  

intrahepatic and extrahepatic bile ducts in all pa-
tients. CBDS were visualized on US examination  
in the distal CBD in 114 patients (57%). MRCP  
confirmed the presence of GBS, dilatation of the  

bile ducts and the presence of CBDS in all patients.  
The size of the CBDS ranged between 4 and 15mm  

with a median of 9.1mm. The diameter of CBD  
ranged between 9 and 16mm with a median diam-
eter of 11.5mm (Table 1).  
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Table (1): Pre-operative results.  

Variable  No. of patients (200) (%) 

Sex:  
Female  140  70  
Male  60  30  

Age (years):  
Range  16-62  
Median  45.3  

Comorbidity:  
Child class (A) liver cirrhosis  24  12  
Diabetes mellitus  14  7  
Hypertension  20  10  

Clinical presentation:  
Biliary pain  200  100  
Calcular obstructive jaundice  188  94  
Ascending cholangitis  32  16  
Mild acute pancreatitis  10  5  

Laboratory tests:  
Elevated serum bilirubin  200  100  
Elevated liver enzymes  200  100  
Leukocytosis  40  20  
Elevated pancreatic enzymes  10  5  

Imaging:  
GB stone and dilated bile ducts  200  100  
CBDS on US  114  57  
CBDS on MRCP  200  100  
Median diameter of CBD (mm)  11.5  
Median (mean) no of CBDS  1 (1.7)  
Median size of largest CBDS  9.1  

US : Ultrasound. 
GB : Gallbladder. 
CBDS 

 

: Common Bile Duct Stone. 
MRCP 

 
: Magnetic Resonance Cholangiopancreatography.  

Operative results:  
The procedure started with LC in all patients.  

In 5 patients (2.5%) with ACC, severe inflammation  

and adhesions precluded safe dissection of Calot's  
triangle and the procedure was converted to open  
surgery performing open cholecystectomy and  
CBD exploration. LC was successfully completed  

in the remaining 195 patients (97.5%). In these  
patients, IOC was attempted and it was successfully  

performed in 185 patients (94.9%). In 10 patients  

(5.4%), IOC was normal with no filling defect in  

the CBD which appeared of normal size with free  
flow of the contrast into the duodenum. In these  

10 patients, only LC was performed. In the remain-
ing 175 patients (94.6%), IOC confirmed the pres-
ence of CBDS.  

In 185 patients (175 patients with +ve IOC and  
10 patients with failed IOC, 92.5%), ERC were  

performed after completing LC. In these patients,  

the median time of LC was 65 minutes (range 35- 
120min) and the median operative blood loss was  

43ml (range 20-90). Cannulation of the papilla  

was successful (after precut in 13 patients) and  

835  

ERC showed CBDS in all patients. ES was then  
performed and stones were removed successfully  
and completion cholangiography confirmed clear-
ance of the CBD in all patients. The median time  

of endoscopic procedure was 47 minutes (range  
25-55min). The total procedural time measured  
from the first skin incision to withdrawal of the  
endoscope after the ERC ranged between 80 and  
160 minutes with median time of 104 minutes.  
There were no complications related to either the  

laparoscopic or endoscopic procedures (Table 2).  

Table (2): Operative results.  

Variable  
No. of patients  

(200)  
(%) 

Attempted LC and ERC:  200  100  
Open conversion  5  2.5  
LC only  10  5  
Completed as scheduled  185  92.5  

Attempted IOC:  195  100  
Failed  10  5.1  
Successful  185  94.9  
+ve  175  94.6  
–ve  10  5.4  

LC data:  
Time: Range, median (min)  35-120 (65)  
Blood loss: Range, median (cm)  20-90 (43)  

Standard LC:  179  96.8  
Subtotal LC  6  3.2  
Complications  0  0  

ERC data:  
Time: Range, median (min)  25-55 (47)  
Precut  13  7  
Sphincterotomy  185  100  
+ve ERC  185  100  
Balloon dilatation  35  18.9  
Clearance rate  88  100  
Stent placement  9  4.9  
Complications  0  0  

Total procedural time: Range, median  80-160 (104) 

Operative mortality  0  0  

IOC 
 

: Intraoperative Cholangiogram. 
LC : Laparoscopic Cholecystectomy. 
CBDE 

 
: Common Bile Duct Exploration. 

ERC 
 

: Endoscopic Retrograde Cholangiography.  

Post-operative results:  
Oral fluids were allowed 4 hours PO and were  

tolerated well in all patients. One hundred sixty-
six patients (89.7%) were discharged home 24  

hours PO and the remaining 19 patients (10.3%)  
were discharged over the next 2 days. The PO  
hospital stay ranged between 1 and 3 days with a  

median of 1 day (mean 1.5 days). No PO compli-
cations related to LC were recorded. Two patient  

(1.1%) developed post-ERC bleeding manifesting  

on the 3 rd  PO day as haematemesis, melaena and  
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hypovolemic shock. Management of these patients  
required readmission, blood transfusion and endo-
scopic control of the bleeder. Although pancreatic  

enzymes showed transient increase in 26 patients  
(14.1%), none of them developed clinical pancre-
atitis. LFTs were normalized in all patients within  

the 
1st 

 3 weeks PO. It was possible to re-assess all  
patients at 1 month and 160 patients (86.5%) at 6  
months follow-up and all assessed patients were  
symptom-free with no evidence of recurrent CBDS  

on laboratory or radiologic assessment. No mortal-
ity was encountered in this study (Table 3).  

Table (3): Post-operative results.  

Variable No. of patients (%)  

Post-operative hospital stay (days):  
Range 1-3  
Mean 1  
Median 1.5  

Normalization of liver function (weeks):  

Range 1-3  
Median 2  

PO complications:  
Post-ERC bleeding 2 (1.1)  
Elevated pancreatic enzymes 26 (14)  
Clinical pancreatitis 0 (0)  

1 month follow-up:  
No of patients 185 (100)  
Recurrent CBDS 0  (0)  
Mortality 0  (0)  

6 months follow-up:  
No of patients 160 (86.5)  
Recurrent CBDS 0  (0)  

ERC: Endoscopic Retrograde Cholangiography.  

Discussion  

In the era of open cholecystectomy, when IOC  
confirms the presence of CBDS, CBD exploration  
and T-tube insertion or internal biliary drainage  

was performed [13] . With the advent of laparoscopy  
and endoscopy and standardization of LC as the  

gold standard treatment of symptomatic GBS, there  
was a shift from the open surgical management of  
CBDS to ERCP performed before or after LC [14] .  
With advances in laparoscopic procedures, LCBDE  
emerged as a one-stage, minimally invasive thera-
peutic option. However, because this approach is  

technically demanding, it was performed only in  

few specialized centers [15] . With more treatment  
options at hand, came the debate of one versus  

two-stage management of CBDS [16] . The aim of  
the current study was to evaluate the clinical out-
comes of one-stage laparo-endoscopic approach  

for the management of symptomatic pre-operatively  
confirmed cholecysto-choledocolithiasis.  

The results of this study show that one-stage  
laparo-endoscopic approach for the management  
of symptomatic CBDS is associated with a high  
success rate with a low overall complication rate,  

a short total procedural time and a short post-
operative hospital stay. Our results are supported  

by several other reports including systematic re-
views and meta-analyses [17-25] . A recent meta-
analysis was published in 2017 by Tan et al.,  
comparing the outcomes of one-stage versus two-
stage laparo-endoscopic approaches for the man-
agement of pre-operatively diagnosed CBDS. The  
rate of CBD clearance was equal for both approach-
es (93% vs. 92%, p=0.60). The rate of post-ERC  

pancreatitis and the overall morbidity were lower  
for Intra-Operative Endoscopic Sphincterotomy  
(IOES) compared to Pre-Operative Endoscopic  

Sphincterotomy (POES). Also, the PO hospital  

stay was shorter in the IOES compared to POES.  
The authors concluded that IOES is a better option  
than POES in the management of pre-operatively  
diagnosed CBD [26] . González et al., compared 3  
different approaches for CBDS management; LC  

+ ERC, ERC followed by LC during the same  
hospital admission and LC+LCBDE. There were  
no significant differences in success rates of ductal  

stone clearance, but retained stone, PO complica-
tions and length of hospital stay were better in the  

1 st  group [27] .  

The reported risks of ERC as a diagnostic pro-
cedure include pancreatitis (1-30%), pancreatic  
necrosis (0.3-0.6%), and mortality (0.4%) [28] . One  
of the major advantages of the one-stage approach  

is the avoidance of ERC in the case IOC excludes  

the presence of CBDS. Patients stratified as high  
risk of heaving CBDS based on clinical, laboratory,  
and imaging indicators, when underwent ERC were  
found to have CBDS only 32% of the time [29] .  
Other advantages of the one-stage approach include  

shorter hospital stay and reduced costs, higher  

patients' acceptance and compliance and hence  

decreased drop-outs [30-32] . Moreover, IOES elim-
inates the possibility of recurrent CBDS during  

the interval between ERC and LC in the 2-stage  

approach (some authors recommend 6-weeks in-
terval) [33] .  

When performing one-stage LC and ERC, start-
ing with LC has other several advantages. It avoids  
the technical difficultly caused by bowel distended  

with air insufflated during ERC when performed  
1 st, allows endoscopic removal of any stone that  
may inadvertently drop from the gallbladder to the  
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CBD during laparoscopy and, finally, if LC fails;  

the procedure can be converted to open cholecys-
tectomy and CBD exploration instead of performing  

successful ERC then converting a failed LC to  
open cholecystectomy.  

To confirm the diagnosis of CBDS pre- opera-
tively, MRCP was obtained routinely for all pa-
tients. The pre-operative confirmation of CBDS  

in this study permitted easer coordination between  

both surgical and endoscopic teams. Our observa-
tions is shared by other authors [23]  who also  
suggested that one of the limiting factors in accept-
ing the one-stage LC and ERC is the difficulty of  

coordination between both teams [24] .  

Several recent studies indicate that single-stage  

laparoscopic management of CBDS might be the  

preferred option in established centers especially  
if the patient has multiple stones with a dilated  

CBD [11,34-37] . Advocates of this approach argue  
that it does damage the sphincter of Oddi, which  

is proposed to result in cholangitis and recurrence  

of CBDS. However, since LCBDE is a technically  

challenging procedure, if laparoscopic experience  

is limited, CBDS are better removed endoscopical-
ly. Moreover, LCBDE may not be the preferred  

option in patients presenting with cholangitis,  
because of the possibility of peritoneal contamina-
tion.  

The overall rate of post-ERC complication  

varies in different studies with reported rates of  

5%, 6.8%, 7.9%, [38-40] . In a prospective study of  
2,347 patients from 17 institutions, 9.8% had post-
ERCP complications, with post-ERC pancreatitis  
(5.4%) and hemorrhage (2%) being the most com-
mon [40] . Post-ERC pancreatitis is defined as a  

new-onset or worsening abdominal pain with the  
elevation of serum amylase of 3 or more times the  
upper limit of normal at 24 hours post-procedure  
and the need for more than 2 days of pancreatitis-
related hospitalization [41] . In our study, pancreatic  
enzymes showed transient increase in 13 patients  
(14.8%), but none of them developed clinical  
pancreatitis. This outcome is similar to that reported  
by other authors who noted that asymptomatic  

elevation of serum amylase is a common occurrence  

after ERCP while the incidence of clinically sig-
nificant post-ERC pancreatitis ranged from 1- 
15.7% [42-45] .  

Conclusion:  
One-stage laparo-endoscopic treatment of chole-

cysto-choledocholithiasis is safe and effective with  

a short total procedural time and a short hospital  

stay.  
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