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Abstract  Original Research Article 
 

Introduction: ERCP has become the standard treatment for common bile duct (MBD) stones. Its effectiveness can 

exceed 90% of the cases. However, the diameter and number of stones represent a difficulty for ERCP, which limits its 

effectiveness. The purpose of our work is to study the success rate of ERCP in the treatment of primary bile duct 

stones and to establish the frequency and possible risk factors for complications. Materials and methods: 208 patients 

were included from May 2015 to August 2018. 2 groups were studied: Group I (n = 128): patients with less than 3 

gallstones and the largest diameter was less than 15 mm, while group II (n = 80) represented those with multiple 

stones (> 3) or large gallstones (≥15mm). We compared the results of ERCP and the correlated factors of 

complications between two groups. We used the chi-square test and Fisher's test for the study with p <0.05. Results: 

The success rate in a single catheterization was 92.2% in group I versus 74% (59/80) in group II (p = 0.01). The 

overall success rate after complementary technique and / or secondary maneuvers was 93.7% in group 1 versus 80.7% 

in group 2 (p = 0.02). The overall rate success was 90 % in our study. The short-term complication rate was 7% 

(9/128) in group 1 versus 11.25% (9/80) in group 2 (p = 0.21). The complication risk factor was Wirsung's cannulation 

for pancreatitis (p = 0.02) and haemorrhage precut (p = 0.03). The study did not show a significant difference in 

complications between the two groups (p = 0.21). Conclusion: ERCP is the standard treatment for choledocholithiasis 

disease. In our study, the success rate was 90% with a complication rate of 9.6%, which corresponds to the literature. 

The size and number of gallstones have an impact on the success rate but not on the complications. 

Keywords: ERCP- Common Bile Duct Stones-Sphincteroclasy-sphnicteroplasty pancreatitis-hemorrage-cholangitis. 
Copyright © 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 

use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 
are credited. 

INTRODUCTION 
Endoscopic Retrograde Cholangio-

Pancreatography (ERCP) was introduced by Mccune in 

1968[1], in 1974 by Classen and Demling in Germany 

[2] and Kawai in Japan [3]. They had simultaneously 

communicated the first endoscopic sphincterotomies, 

which were made possible by the development and 

refinement of the side-view duodenoscope and the 

creation of the diathermic sphincterotome. 

 

Although these techniques have been used in 

different biliary and pancreatic pathologies, they have 

probably been most useful in choledocholithiasis. 

However, the diameter and number of calculations 

represent a difficulty for the ERCP that limits its 

effectiveness. 

 

The purpose of our work is to study the 

success rate of ERCP in the treatment of the main bile 

ducts lithiasis and to determine the frequency and 

potential risk factors for complications. 

 

MATERIALS AND METHODS 
This is a retrospective study of patients treated 

for common bile duct (CBD) stones, conducted in the 

Department of Digestive Functional Explorations 

(EFD-HGE) at the Ibn Sina University Hospital in 

Rabat, for a period of three years from May 2015 to 

August 2018. 

 

The information was collected on an 

exploitation sheet (annex) from medical files provided 

by the EFD-HGE service. The data were processed by 

the SPSS version 20 software and the Excel version 

2007. The SPSS software was useful for the production 

of frequency tables, as well as for obtaining descriptive 

and analytical statistics. The quantitative values were 

expressed as an average ± standard deviation and 

analyzed using the Student t-test. The qualitative 

variables were expressed in percentages and numbers 

and analyzed using the chi-square test. 

 

Pathology 
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Complications associated factors (Young 

age<40 years, female gender, history of pancreatitis, 

sphincteroclasy, sphincteroplasty, cannulation failure, 

precutting, passage through wirsung, the vacuity of 

VBP at ERCP, and the duration of ERCP) for 

panreatitis, and (Thrombocytopenia, TP<60, cirrhosis of 

the liver, cholangitis, and precutting) for hemorrhage, 

were analyzed using the Fisher exact. A p-value <0.05 

was selected as statistically significant 

 

Excel was mainly used to customize the format 

of the graphs. 230 ERCPs were selected for 208 patients 

with 15 patients who were subsequently resumed for 

further treatment and 7 patients who had a recurrence of 

their lithiasis. 

 

In our study, patients were divided into two groups 

 Group I: represented patients with 1 to 2 biliary 

stones with the largest diameter less than 15mm. 

 Group II: represented patients with a larger stone 

(stone whose size is ≥15mm) and/or a multiples 

choledocholal stones (≥ 3stones). 

 

All ERCPs were performed under general 

anesthesia 

The cannulation of CBD was performed by a 

guide wire mounted on a sphincterotome. In case of 

failure, a papillary precut or infundibulotomy was 

performed, the biliary tract can also be approached 

through the Kehr drain if it’s already there, or finally 

and in some cases, the main biliary duct was 

approached through the opening of the cystic duct when 

the ERCP was performed at the same time as the 

operation, during a cholecystectomy. The size, location, 

number of stones, and diameter of the CBD were 

obtained by cholangiography.  

 

Efficiency or success was defined by the 

clearance of the CBD during the fluoroscopy control at 

the end of the procedure. In case of failure of extraction 

by the standard technique (use of an extraction balloon, 

or a Dormia basket after a sphincterotomy, or a precut), 

additional manoeuvres have been introduced depending 

on the case: a mechanical lithotripsy, a 

sphincteroplasty, a sphincteroclasty. A naso-biliary 

drain or a plastic biliary prosthesis has been placed in 

case of incomplete vacuity of the CBD, which allows 

the patient to be resumed later in the days or weeks 

following the first procedure to try to complete the 

extraction of the residual stone or stones. In case of 

total failure, the patient is referred for surgical 

treatment. Overall success was achieved after 

resumption and/or additional manoeuvres. 

 

Hospital monitoring for at least 24 hours is 

required to detect any early complications, clinical and 

biological monitoring is planned within one month of 

the endoscopic procedure. Early complications have 

been reported: acute pancreatitis, perforation, papillary 

bleeding, and cholangitis. 

 

Pancreatitis was defined as the onset of 

abdominal pain within 24 hours after ERCP associated 

with lipasemia ≥N. Mild bleeding was defined as 

bleeding during ERCP controlled by an injection of 

adrenaline and/or balloon compression. Severe bleeding 

has been defined as bleeding that required transfusion 

and/or surgical hemostasis 

 

RESULTS 
 

Epidemiological characteristics 

We divided our patients in two groups: 

Group I: had 61.5% (128) patients. 

Group II: had 38.5% (80) patients. 

 

 

 
Fig-1: Population distribution 

 

 The average age of all our patients was 57.37 years 

± 14[22-95 years]. 

 

In Group I: the average age was 54.75 years ± 15[22-87 

years]. 

In Group II: the average age was 61.46 years ± 14[28-

95 years] (p=0.008 significant). 
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 Women accounted for 74.5% (155/208) of the total 

population and men for 25.5% (53/208). Which 

corresponds to : 

78.1% (100/128) of Women and 21.9% (28/128) of 

Men in Group I  

68.8% (55/80) of Women and 31.2% (25/80) of Men in 

Group II (p=0.4 non-significant). 

 

 
Fig-2: Gender distribution 

 

Co-morbidities represented 20% (42/208) of all our 

patients, they are grouped in Table1: 

 

In Group I: 19.6% (24/128) of patients  

 

In Group II: 22.5% (18/80) (p=0.8). 

 

Table-I: Epidemiological characteristics 

Epidemiological 

characteristics 

Total of patients Groupe I Group II P 

Number of  patients 208 128 80  

Age 57.37 ans ± 14 54.75 ans ± 15 61.46 ans ± 14 0.008 

Gender : -women   

               -Men                     

74,5%(155) 

25.5%(53) 

78,1%(100) 

21,9%(28) 

68,8%(55) 

21,2%(25) 

0.3 

Co-morbidities: 

High blood pressure 

Diabetes 

 Liver cirrhosis 

20%(42/208) 

6.2%(13/208) 

5,7%(12/208) 

4,3%(9/208) 

19,6%(24/128) 

6,2%(8/128) 

5,5%(7/128) 

3,9%(5/128) 

22,5%(18/80) 

6,2%(5/80) 

6,2%(5/80) 

5%(4/80) 

0.8 

0.8 

0.7 

0.7 

Prior Cholecystectomy  47,5%(99/208) 48,1%(52/128) 58,7%(47/80) 0.5 

previous history of 

pancreatitis 

4,3%(9/208) 4.6%(5/128) 5%(4/80) 0.8 

Patient under platelet 

inhibitor 

2%(4/208) 2,7%(3/128) 1,2%(1/80) 0.4 

N.B.: the values were expressed as an average ± standard deviations, headcount and percentages (%). 

 

Clinical characteristics 

Clinical signs were present in 62.5% (130/208) 

of patients. Biliairy colic and jaundice were the most 

common symptoms with frequencies of 26% (54/208) 

and 25% (52/208) respectively in the general 

population. 

 

Cholangitis was found in 8.2% (17/208) of patients. 

Pancreatitis was found in 6.3% (13/208) of patients. 

These clinical characteristics are shown in Figure 3.
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Fig-3: Clinical characteristics 

 

Biological characteristics 

The biological assessment carried out before 

the ERCP showed cytolysis with an increase in AST in 

37% (77/208) of cases and ALT in 41% (85/208) of 

cases, cholestasis with an increase in GGT in 43.2% 

(90/208) of cases and ALP in 60% (125/208) of cases, a 

high bilirubin level in 27.9% (58/208) of cases. 

Thrombocytopenia was observed in 2% (4/208) 

patients, low TP rate (<70%) in 7.7% (16/208) patients, 

hyperleukocytosis in 14% (29/208) patients, and 

increased CRP in 11.6% (24/208) patients. The blood 

test was normal in 8.2% (17/208) of cases.  

 

Radiological characteristics 

Ultrasound made it possible to diagnose the 

lithiasis of the main biliary duct in 49% (102/208) of 

cases; or 52% (65/128) of patients in Group I versus 

46.2% (37/80) in Group II (p=0.3). 

 

CT was required to confirm the diagnosis and 

classify associated pancreatitis in 34.6% (72/208) of 

cases; or 32% (41/128) of patients in Group I versus 

38.7% (31/80) in Group II (p=0.7). 

 

Bili-MRI was performed in 39% (82/208) of 

patients; 38% (52/128) of patients in Group I versus 

37.5% (30/80) in Group II (p=0.9). 

 

Echo-endoscopy was performed in 10% 

(23/228) of patients; that is 11% (14/128) of patients in 

Group I versus 11.2% (9/80) in Group II (p=0.6)

 

 
Fig-4: MRI showing two incomplete images of the lower bile duct in relation to calculations 
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Fig-5: Endoscopic ultrasound view showing a calculation of the lower bile duct responsible for its dilation 

 

Extraction technique 

All patients underwent tracheal intubation.  

 

The common bile duct (CBD) approach was 

performed by 

 A catheterization mounted on a guide wire in 87% 

(200/230) of the ERCPs. 

 After an infundibulotomy in 6% (14/230) of the 

ERCPs. 

 After a papilla precut in 1.7%(4/230) of the 

ERCPs. 

 Through the kehr drain in 3% (7/230) of the 

ERCPs. 

 And through the opening of the cystic duct during a 

cholecystectomy performed at the same time as the 

endoscopic procedure in 1.7% (4/230) of ERCPs. 

 

Sphincterotomy was performed in 74.1% 

(170/230) of the ERCPs, and sphincteroclasy was 

performed in 2.3% (5/230) of the ERCPs. The average 

duration of the ERCP was 27.73± 14.8[10-90min], and 

the average duration of hospitalization was 24 hours

 

 
Fig-6: X-ray view showing a choledoccal stone with dilation of the proximal part of the main bile duct and both 

right and left bile ducts 

 

 
Fig-7: Images showing the extraction of the stone after sphincterotomy by: A: Balloon. B: Extraction basket.  
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Complementary maneuvers 

Additional maneuvers were required to ensure 

clearance of the common bile duct in 12.5% (26/208) of 

cases. The frequency of their use was higher in Group II 

21.2% (17/80) compared to Group I 7% (9/128) with a 

significant difference (p=0.01). 

 

The biliary prosthesis and the mechanical 

lithotripsy were the most commonly used maneuvers 

with frequencies of 5.2% (11/208), 3.3% (7/208) 

respectively. These additional maneuvers are 

summarized in Table II. 

 

Table-II: Comparison of the frequency of complementary maneuvers used in the two Groups: 

Complementary   Maneuvers  
           Frequency of use% 

Group I                      Group II 
P 

Prothesis 3,9%(5/128)             7,5%(6/80)  

Mechanical lithotripsy 0%                             8.7%(7/80)  

Dilation of ES 1,5%(2/128)              2,5%(2/80)                           

Naso-biliairy drain 0%                             2.5%(2/80)  

Sphinctéroplasty  1,5%(2/128)              0%  

Totale of maneuvers 7%(9/128)                 21,2%(17/80)         0.01 

 

Results of ERCP 

The success rate for a single catheterization 

was 92.2% (118/128) in Group I versus 74% (59/80) in 

Group II (p=0.01). The overall success rate after 

revision and/or secondary maneuvers was 93.7% 

(120/128) in Group I versus 80.2% (65/80) in Group II 

(p=0.02). Only one patient was referred for surgical 

treatment and belonged to Group I. And 9.6% (20/208) 

were lost sight of. 

 

Note that 

 In Group I, no calculation was found in 23.3% 

(28/128) of patients versus 3.7% (3/80) of patients 

in Group II (p=0.001). 

 In Group I, 24.2% (29/128) of patients had papillo-

Odditis versus 10% (8/80) of patients in Group II 

(p=0.03). 

 

N.B.: papillo-Odditis is determined by the absence of 

biliary tract clearance after 10 min after fluoroscopy. 

 

Complications 

 

Frequency 

The overall rate of short-term complications was 9.6% 

(19/208) in the general population. 

 In Group I, the complication rate was 8.5% 

(11/128) of patients. 

 In Group II, the complication rate was 10% (8/80). 

 

There were no significant differences (p=0.2) between 

the two groups  

All these complications are represented in Table III.

 

Table-III: Comparison of Complication Rates by Population Group: 

Complications Total  Population  Group I Group II P 

Pancreatitis 2.8%(6/208) 2%(3/128) 3,7%(3/80)  

Bleeding 5.2%(11/208) 4.1%(6/128) 6,2%(5/80)  

Cholangitis 0,4%(1/208) 0,9%(1/128) 0%  

Perforation 0.4%(1/208)  0,9%(1/128) 0%  

Total short term complications 9.6%(19/208) 8,5%(11/128) 10%(8/80) 0.2 
 

 

Note: Three cases of mortality have been 

reported: one after 3 months following ERCP following 

severe stage E pancreatitis complicated by false 

pancreatic cysts. The second death was due to a severe 

cholangitis complicated by septic shock, and for which 

the procedure could not bring any benefit. The third 

death was due to severe acute pancreatitis stage E 

associated with cholangitis whose operation could not 

bring any benefit. 

 

 

 

Contributing factors 

 In our study, only the passage through Wirsung is a 

contributing factor for pancreatitis (p=0.02), and 

only precutting (p=0.03) is a factor for bleeding 

(See Table IV). 

 Two cases of perforation were reported in the two-

group group. ERCP was performed in the 

emergency room or one of the patients, chronically 

dialyzed, woke up during the procedure, they 

underwent emergency surgery.  
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Table-IV: Contributing factors to complications 

Contributing factors for pancreatitis Contributing factors for haemorrhage 

Young age <40ans                       p=0.25 Thrombopenia (PLT<100.000)   p=0.6 

Feminin gender                           P=0.9   TP<60                                              p=0.1 

Prior for pancreatitis                  p=0.9 Cholangitis                                   p=0.5 

Sphincteroclasy                           p=0.8 Cirrhosis                                          p=0.4    

sphincteroplasty                         P=0.9   Precutting                                       p=0.03    

Failure of canulation                  P=0.9    

Precutting                                    P=0.9       

Passage through Wirsung          p=0.02 

Opacification of wirsung             p=0.4 

 

Vacuity of MBD in                      p=0.9 

 ERCP (Thin MBD) 

 

ERCP duration                             P=0.8     

Note: 2 patients were on antiplatelet drug and did not have any bleeding. 

 

DISCUSSION 
Lithogenesis corresponds to the formation of 

stones. It most often occurs in the gallbladder; 

subsequently one or more of the stones formed migrate 

to the MBD, then they are secondary stones, or, it 

occurs in the VBP itself, then they are primary stones, 

as it’s the case with black and brown pigment stones. 

There are 3 main types of stones: cholesterol mixed or 

pigmented. 

 

Mixed calculations are essentially made of 

cholesterol and share the same Physiopathology of 

cholesterol stones. Both of them represent about 80% of 

the calculations [4]. 

 

Gallstone is a frequent condition, with a 

prevalence of 50,000 to 100,000 per million inhabitants. 

In the United States, it is estimated that 12% of the 

adult population have calculations. 

 

Descriptive epidemiological studies have 

shown that the distribution of lithiasis is influenced by 

age, sex and ethnicity. Diet probably plays a role. 

Parity, obesity, certain diseases and drugs are also 

important risk factors [5]. 

 

ERCP is a reference technique in the diagnosis 

and treatment of biliopancreatic disorders. Its 

indications have changed: ERCP is now rarely used for 

diagnostic applications and most often precedes an 

endoscopic therapeutic procedure. 

 

The endoscopic objective is to achieve 

adequate biliary drainage and remove the obstruction. 

In this way the infection is controlled and when the 

patient's conditions allow, the final treatment, whether 

endoscopic or surgical, is carried out. 

 

In the hands of experts, this target exceeds 

90% and can reach 98% [6,7]. In literature, the success 

rate varied from 42%-98% depending on the difficulty. 

 

According to a study carried out at the Rabat 

Military Hospital [8]: 

 The success rate after a single catheterization was 

90% in Group I vs 64% in Group II. 

 The overall success rate after revision and/or use of 

secondary maneuvers was 96% in Group I vs 92% 

in Group II.  

According to a Tunisian study by Gargouri and et 

al.[9]: 

 The success rate after a single catheterization was 

65% in Group I vs 42% in Group II. 

 The overall success rate after resumption and/or 

use of secondary manoeuvres was 96% in Group I 

vs 88% in Group II. 

 

In our study 

 The success rate in a single catheterization was 

92.2% in Group I vs 74% in Group II. 

 The overall success rate after resumption and/or 

use of secondary manoeuvres was 93.7% in Group 

I vs 80.2% in Group II. 

 

The main success predictor is the size of the 

stone [10]. However, in case of giant or 

disproportionate lithiasis with the diameter of the bile 

duct, we can try to catch the calculation with a Dormia 

basket and fragment it with a mechanical lithotripter. 

Mechanical Lithotripsy (ML) allows clearance of CBD 

in 79 to 92% of cases [11].  

 

In our study, the ML was used in 3.3% of 

cases and allowed the CBD to be emptied. Other 

techniques can be proposed, in particular, the widening 

of the endoscopic sphincterotomy, on the other hand, it 

exposes to a bleeding risk [12], and we can also try a 

sphincteroplasty which consists in dilating the papilla 

after sphincterotomy with a balloon 12 to 20 mm in 

diameter. The rate of complications seems to be the 

same as in cases of sphincterotomy or even decreased 

for some authors [13, 14]. 
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At the end of these techniques, if extraction is 

not possible, electrohydrolic or laser lithotripsy can be 

attempted when the equipment is available, which was 

not the case in our study. In some cases, extracorporeal 

lithotripsy can also be performed. If these means are not 

available, surgical intervention may be used. When it is 

not possible to extract all the bile duct stones, and in 

some selected cases with a high surgical risk, some 

authors recommend establishing a temporary drainage 

with a naso-biliary catheter or a prosthesis; this avoids 

complications secondary to the impact of the stones and 

allows in a second endoscopy the total extraction of the 

common bile duct stones [15, 16]. In our study the 

biliary prosthesis was used in 5.2% of cases, and the 

naso-biliary drain in 1.3% of cases. 

 

Indications 

ERCP continues to play a major role in the 

therapeutic management of biliary and pancreatic 

pathologies dominated by lithiasic disease and 

stenosing tumors. Its diagnosis indication has decreased 

significantly since the advent of non-invasive imaging 

techniques [8]. 

 

Endoscopic treatment of bile duct stones is 

indicated in both residual and recurrent (neoformed) 

lithiasis. In comparison with surgical exploration of the 

biliary tract, which was the only treatment before. 

Endoscopic extraction of the stones is harmless, simple 

and cost effective [16]. 

 

In case of cholangitis, especially in the absence 

of a favourable evolution after antibiotic use, urgent 

decompression of the bile ducts is necessary and it is 

carried out by endoscopic methods, or in case of failure 

or impossibility of the endoscopic way, by percutaneous 

radiological method [17, 18]. 

 

In case of severe acute pancreatitis, ES should 

be performed after confirmation of CBD stones (by 

EUS or bili-MRI) within 72 hours of the onset of 

symptoms. Endoscopic treatment is not indicated in the 

acute phase of AP, in cases of non-severe AP without 

icteric cholestasis; in this case, CBD stones should be 

found and treated later before or during 

cholecystectomy [19]. 

 

Finally, in the case of giant stones or multiple 

calculations of CBD, endoscopic treatment is 

considered first-line because it seems more effective 

than laparoscopic surgical treatment performed at the 

same time as the cholecystectomy [20]. It can be 

performed before, during, or after cholecystectomy 

depending on the case. Although there is much 

information in the literature on the combination of 

laparoscopic cholecystectomy and ERCP, prospective 

studies are still lacking to determine the most 

appropriate approach [21, 22]. 

 

Complications 

Like all invasive procedures, ERCP and 

sphincterotomy present risks and potential 

complications [23, 24]. These immediate complications 

include acute pancreatitis, bleeding, perforation, and 

cholangitis. The complication rate is close to 7%, and 

varies between 4% and 9.8%, mortality varies from 0.4 

to 0.7%, reflecting a lower morbidity and mortality rate 

than surgical treatment. Indeed, the morbidity rate 

varies from (13-33) % and the mortality rate from (0-4) 

% in conventional surgery [25, 26, 27]. In laparoscopy, 

the morbidity rate is (4.4-12.1) %, and the mortality rate 

is (0-1.5) %, which is comparable to endoscopic 

treatment [28-30]. 

 

In our study, the complication rate was 9.1%. 

Except for one case of acute necrotizing pancreatitis 

and one case of perforation, the rest are minor 

complications, all treated in a conservative manner. 

Acute pancreatitis is the most common and dangerous 

complication. Indeed, an incidence of pancreatitis post-

ERCP ranging from 1.3% to 15.1% has been reported in 

the literature [31, 32, 33]. Which is consistent with our 

results where we had a post-ERCP pancreatitis rate of 

2.8%. 

 

The incidence of bleeding ranged from 1.1% to 

4% according to literature data [48,  35, 36, 37, 38, 39]. 

In our study, bleeding was the most frequent 

complication with an incidence of 5.8%. These were 

bleedings occurring during the ERCP rapidly stopping 

after injection of adrenaline or balloon compression, as 

the case may be. 

 

Cholangitis was for 1% of complications [32, 

35] and is thought to be related to bile contamination by 

digestive bacteria during ERCP. In our study we had 

only one case of cholangitis (0.5%). Perforation is a 

very rare or even exceptional complication with an 

incidence ranging from 0.1% to 1% [39-41]. In our 

study, two cases of perforation were reported; one of 

them was inherent to anesthesia, and which were 

operated on urgently. 

 

CONCLUSION 
ERCP remains the first line treatment for the 

main biliary tract lithiasis. Indeed, it allows reaching a 

clearance of the biliary tract in 90% to 98% according 

to the literature data with a complication rate that 

remains rare and varies between 4% and 9.8%. It is to 

be considered as "retrograde endoscopic surgery" and 

has been enriched in recent years by the Endoscopic 

Papillary Large Balloon Dilatation technique, which, 

combined or not with the mechanical lithotripsy, allows 

the clearance of VBP in the vast majority of cases of 

"difficult calculations".  

 

In our study the success rate was 90% with a 

complication rate of 9.6%. Hemorrhage and pancreatitis 

were the most frequent complications with frequencies 
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of 5.2% and 2.8% respectively. The factors associated 

with complications were the passage into Wirsung 

(p=0.02) for pancreatitis and precutting (p=0.03) for 

bleeding. Three cases of mortality were reported in our 

study. In addition, prospective and multicentric 

Moroccan studies are needed to confirm these results 

and provide more information. 
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