
INTRODUCTION:

There are three ways to remove stones one at a time during laparoscopic

cholecystectomy with transoperative cholangiography and laparoscopic bile duct

exploration if necessary. In two stages with previous ERCP and later laparoscopic

cholecystectomy or vice versa. And the current trend that has shown greater efficacy

and safety is to perform transoperative cholangiography and trans operative ERCP in

a single time for choledocholithiasis.

The recommendation in most of the guidelines is to perform preoperative ERCP.

However, when ERCP fails due to choledocholithiasis, there are several ways such

as: stent placement and repeat ERCP.(1)

There are advanced methods for the removal of difficult stones by endoscopy such as

mechanical lithotripsy, cholangioscopy-assisted lithotripsy or extracorporeal lithotripsy.

However, these methods can carry complications. Also in several hospitals these

technologies are not available.

Both open and laparoscopic bile duct exploration remains a treatment in the case of

difficult stones in many centers. Knowing the moment in which to perform surgical

extraction in some centers that do no t have advanced technology is important to offer

optimal treatment. A study conducted in the United States presented at SAGES 2015

surveyed 32932 surgeons on the management of choledocholithiasis. 46% of

surgeons had never done a laparoscopic bile duct examination and 30% had never

done an open one.
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METHODS:

A 5-year review of patients undergoing ERCP, open or laparoscopic bile duct

exploration for choledocholithiasis was analyzed. The characteristics and factors (>65

years, female sex, bilirrubin >4mg/dl, CBD ≥10mm, Stone ≥10mm, ≥2 stones and

previous cholecystectomy) associated to more than 1 ERCP and surgery were

registered. A calculation of risk using contingency tables and chi square was done.

1st 

ERCP
2nd ERCP 3d ERCP 4th ERCP

Choledocholitiasis n (%) 73.50% 81.50% 90.90% 100%

Cholangitis n (%) 26.50% 18.50% 9.10% 0

Diverticula n (%)

Cannulation attemts  n (mean) 1.44 1.19 1 1

PDC n (%) 14.10% 7.40% 0 0

Stone number n (mean) 1.66 1.11 2.18 1

Stone size (mean mm) 8.79 8.15 11.8 10

Choledochal size (mean mm) 9.88 10 13.18 20

Pre-cut n (%) 11.80% 3.70% 1.40% 0.00%

EST n (%) 91.20% 40.70% 54.50% 0.00%

EPLBD n (%) 11.30% 18.50% 45.50% 0.00%

Balloon catheter n (%) 86.80% 88.90% 81.80% 100.00%

Dormia basket n (%) 30.90% 29.60% 27.30% 0.00%

ML n (%) 0.00% 0.00% 0.00% 0.00%

Stent n (%) 35.20% 33.30% 45.50% 100.00%

Hospital stay (mean days) 4.65 2.78 2.64 1

Amylase 183.22 133.11 185.82 84

Hyperamylasemia n (%) 40.90% 44.40% 36.40% 0.00%

Perforation n (%) 1.40% 0% 0% 0.00%

Dead n (%) 1.40% 0% 1.40% 0.00%

PEP n (%) 7% 7.40% 0% 0.00%

17.60%

PDC: pancreatic duct cannulation, EST: endoscopic sphincterotomy, EPLBD: 

endoscopic papilary balloon dilation, ML: mechanical lithotripsy, PEP: post-

ERCP pancreatitis, 

ERCP Charachteristics

Biliary Stent 100%

#ERCP (mean) 3

Stone size (mean) 16.8mm

Laparoscopic 31.30%

T tube 50%

Absorbable suture 77%

Choledocoscope 31.30%

No complications 56.30%

Residual stone 25%

Leak 12.50%

Stenosis 6.30%

Common Bile Duct Exploration
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Female: 52.1% Male: 47.9%

Age (mean [SD], y) (range) 66.41 18.664 (19-91)

Bilirrubin (mean [SD], mg/dl) (range) 4.39 4.102 (0-23)

ALP (mean [SD], U/L) (range) 323.69 303.506 (60-2011)

GGT (mean [SD], U/L) (range) 597.92 399.043 (93-1256)

ALT (mean [SD], U/L) (range) 182.96 244.316 (10-1338)

AST (mean [SD], U/L) (range) 280.98 842.449 (12-6930)

CBD on US (mean [SD], mm) (range) 10.7 mm 9.868 (2-84)

MRCP Non 40.8% (+) 49.3%(-) 4.2%

Time ERCP cholecystectomy
Preop: 43.7% Postop: 46.5%

number ERCP (mean [SD]) (range) 1.48 0.843 (0-4)

CBDE 

ALP: Alkaline phosphatase. ALT: Alanine aminotransferase. AST: Aspartate 

aminotransferase. GGT: Gamma glutamyl transferase. CBD: common bile duct. US: 

ultrasound. MRCP: magnetic resonance cholangiopancreatography. ERCP: endoscopic 

retrograde cholangiopancreatography. CBDE: common bile duct exploration. SD: 

Standard Deviation.

22.50%

Patients Characteristics

RESULTS:
We found 72 cases with diagnosis of cholecocholithiasis, 49.3% were diagnosed with

MRCP and 46.5% had previous cholecystectomy. In 35.20% of the 1st ERCPs a stent

was placed because of residual stone. In subsecuent ERCPs the CBD size, stone size

and number of stones increased. Women and patients ≥65 years were at higher risk of

CBDE. While BT ≥4mg/dl, CBD ≥10 mm, and ≥2 stones have an associated risk to

requiere ≥1 ERCP and CBDE. Patients who did not undergo prior ERCP all arrived

with severe acute cholangitis. Ten cases requiered CBDE, only 60% underwent

preoperative ERCP and 20% were performed laparoscopic. The most frequent

complication was biliary leak in 20%, only 10% had residual choledocholithiasis after

surgery and 40% had a T-tube placed.The average ERCPs performed prior to surgery

was 3 attempts with stent placement in all cases.

DISCUSION:
In the abscence of advanced technology, it is common to place a stent and undergo a

new ERCP in difficult stone cases or failed cases due to difficult stones. A stent was

placed in 35.30% of the patientes in this study. There are factors studied for the risk of

difficult stones such as stones ≥10-20mm, stone shape, bile duct angle and other

factors. 2,5,16,19 In this study only female and ≥65 years patients had risk for CBDE.

While bilirrubin ≥4mg/dl, CBD ≥10 mm, and ≥2 stones were associated for requiering

more than 1 ERCP and/or CBDE. These results are not statistically significant.

However, the difference in the confidence interval guides the trend of these results.

More case studies are needed to determine significance. Despite this, only 10 patients

underwent surgery. The average of previous ERCPs was 3. Only 31.3% was performed

laparoscopically. 50% of the patients had a T-tube placed, reflecting the heterogeneity in

the knowledge of CBDE.

CONCLUSION:
There are risk factors associated with difficult stones or failed ERCP due to difficult

stones. Determining the risk can change the time when the patient need a CBDE or

can go to recurrent ERCP with stent. It is necessary to study these factors in larger

studies as well as the impact and benefit of stents on ≥2 ERCPs with difficult stones.

˃1 ERCP OR (CI)  CBDE OR (CI)

Age≥65 years 0.879 (0.324-2.389) 1.467 (0.448-4.806)

Female sex 0.362 (0.132-0.992) 1.24 (0.404-3.801)

Bilirrubin ≥4  (mg/L) 0.727 (0.271-1.952) 0.933 (0.304-2.864)

Prev cholecystectomy2.614 (0.94-7.272) 1.562 (0.441-5.526)

CBD ≥10mm 1.681 (0.579-4.881) 2.059 (0.508-8.351)

Stone ≥10 mm 1.956 (0.661-5.789) 1.486 (0.397-5.555)

Multiple stones ≥2 0.933 (0.307-2.841) 0.782 (0.2-3.057)
OR:Odds ratio, CI:Confidence Interval, ERCP: endoscopic retrograde 

cholangiopancreatography, CBDE: common bile duct exploration.

Contributing factors for ˃1 ERCP and CBDE


