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Bile duct injuries 

• Discontinuity of the bile ducts 

• Obstruction and stricture 

• Bile leak 

• Unexplained cholangitis 



Issues to be considered 
What is the extent of the problem? 

Is there an injury? 

What type of injury has occurred? 

What is the anatomy of the injury? 

Are other complications present? 

Which injuries require surgery? 

Time since injury? 

When should repair be performed? 

Who should do the repair? 

What type of repair should be performed?  

What outcome can be expected? 



How common is BDI? 

• Open cholecystectomy 

0.1% – 0.2% 

• Laparoscopic cholecystectomy 

0.4% - 0.7% 

• Incidence (USA) 

750000 cholecystectomies per year  

300-500 / 100 000 Lap Cholecystectomy 

4000 BDI per year             Fischer et al HPB 2009;11:32–37 

Pop 300 million = 1.33/100 000 BDI/year 

• South Africa? 

Pop 52 million = 691 BDI/year 

 



Cost implications for South Africa 

• 500 injuries / year 

• Medical costs 

– R100 000 cost per case 

– R50 million/year 

• Medicolegal costs? 

Most frequent claim in general surgery 

           

            Cost to Surgeon and Patient? 



How can we prevent BDI? 





Critical view of safety 

Strasberg S, Hertl M, Soper N. An analysis of the problem of 
biliary injury during laparoscopic cholecystectomy. J Am Coll 
Surg 1995;180(1):101–25. 



Which type of surgeon is at risk of 
causing BDI? 

• High-risk vs Low-risk taker 

17% increase in the relative risk of CBDI. 
Findings suggest a group of surgeons might be at 

increased risk for a potentially preventable injury  
           Massarweh  J Am Coll Surg 2009;209:17–24. 

• Junior? 

• Older surgeon? 

• Training program vs solo practice? 



Is there an injury? 
• Intra-operative 

– Bile leakage at time of surgery 

– Obvious ductal injury at surgery 

– Intra-operative cholangiogram shows 
injury 

• Post-operative 
– Jaundice 

– Bile leakage from wound or drain 

– Abdominal pain 

– Pyrexia, “failure to thrive” 

– Abnormal liver functions 

• Late 
– Abnormal liver functions 

– Jaundice 

– Cholangitis 

– Lobar atrophy and dilated ducts 

 

 



Investigation of possible injury 

• LFT’s, WCC, CRP 

• Sonar, CT – collections, liver ischaemia 

• MRCP – clips may impair definition 

• ERCP  

• PTC 

• (HIDA Scan) 



Type of injury 

• Bile duct in-continuity 

– Cystic duct leak 

– Leak from partial injury of bile duct 

– Narrowing of bile duct – clip or endoloop  

– Leak from duct of Luschka in GB fossa 

– (Leak from cut liver edge) 

• Bile duct transected 

– Level of injury wrt to confluence of bile ducts 

– Separation of hepatic ducts 



Classification 

Bismuth 
Strasberg 



Cystic duct leak 



Other leaks 



Bile duct in-continuity 



Bile duct in-continuity 



Bile duct NOT in-continuity 



Bile duct NOT in-continuity 



Complications 

• Cholangitis 

• Biliary collections 

• Abscess 

• Biliary peritonitis 

• Late 

– Lobar / sectoral / segmental atrophy 

– Biliary cirrhosis  

– Liver failure 



Which injuries require surgery? 

• Surgery NOT required (70%) 

– Leak from cystic or other small superficial ducts 

– Partial injury to main bile duct 

• Surgery required (30%) 

– Bile duct discontinuity 

– Transection 

– Failed ERCP or PTC treatment of strictures 

– Lobar obstruction with recurrent cholangitis may 

require biliary reconstruction or  resection 



Proportion requiring surgery 

• Academic Medical Centre, Amsterdam 

• 500 pts, 1991-2005 

• 151 (30.2%) underwent surgery 

    de Reuver et al Ann Surg 2007;245:763-770 



Timing of repair 

• Immediate 

• Early  

Within 2-6 weeks of injury 

• Delayed 

6 weeks after injury 

• Late 

    de Reuver et al Ann Surg 2007;245:763-770 



When should repair be performed? 
Immediate 

Advantages 

• Tissues healthy 

• no inflammation 

Disadvantages 

• Small ducts 

• Extent of injury may not be apparent 

• Anatomical assessment of biliary tree may not be ideal 

• Skill of operator? 



When should repair be performed? 
Delayed 

Advantages 
• Elective repair 

• Can be performed in referral centre 

• Extent of injury established 

• Tissues healthy 

• Sepsis resolved 

• Ducts usually more dilated and healthy 

Disadvantages 
• Delay may be long 

• Multiple interventions to control complications 

• Recurrent cholangitis from strictures 

• Stress to patient from drains, interventions etc 

 





20 year retrospective study 
Iannelli et al HPB (Oxford). 2012 Dec 27 



 
Iannelli et al HPB (Oxford). 2012 Dec 27 



Iannelli et al HPB (Oxford). 2012 Dec 27 

Overall failure rate for immediate repair 64% vs 43% for early 
repair vs 7,5% for late repair 



Who should do the repair? 
• Stewart et al        Arch Surg 1995;130:1123-1128 

Successful outcome 
• 94% at referral centre 
• 17% if done by initial surgeon 
• 0% if repair repeated by initial surgeon 

• Flum et al               J AMA. 2003;290:2168-2173 

• 1570361 cholecystectomies, 1992-1999, 7911 (0.5%) BDI 
• 75% of injuries repaired by same surgeon 
• 11% higher risk of death for repair by same surgeon 

• Carrol et al        Surg Endoscopy 1998;4:310-314 

Successful outcome 
• 79% for referred cases 
• 27%  for primary surgeon 

 



Flum et al  J AMA. 2003;290:2168-2173 







Mercado et al. Transition from a low- to a high-volume centre for bile duct 
repair: changes in technique and improved outcome HPB 2011, 13, 767–773 



Academic Medical Centre, Amsterdam 





What type of repair? 

• End-to-end anastomosis 

– Late failure in up to 60% 

– Very seldom indicated or used 

• Roux-Y hepaticojejunostomy 

– Used by virtually all specialized centres 

– Consistently good results 



Anastomotic technique 
Type 1 and 2 strictures 



Anastomotic technique 
Type 3 and 4 strictures 











Reflection 





Complex repairs 

• Reconstruction of the confluence 

• Separate anastomoses to left and right 
hepatic ducts 

• Segment 3 bypass (Soupault) 

• Hepatic resection 

– To better expose confluence 

– Resection of atrophied lobe for chronic 
cholangitis 

 

 



What outcome can be expected? 

• Morbidity 10-40% 

– Bile leaks 

– Abscess 

– Cholangitis 

– Haemorrhage  

– Later stricture 

• Mortality 0-5% 

• Overall success 80-100% 

– May require repeat surgery or PTC intervention 



Classification of late outcome 

Indian J Surg (January–February 2012) 74(1):22–28 



Causes of failed repair, M&M 

• proximal stricture (Bismuth type 3 and 4) 

•  multiple prior attempts at repair 

•  portal hypertension 

•  hepatic parenchymal disease (cirrhosis or fibrosis) 

•  end to end anastomosis 

•  surgeon inexperience 

•  intra-hepatic or multiple strictures 

•  concurrent cholangitis or liver abscess 

•  intrahepatic stones 

•  internal or external biliary fistula 

•  intra-abdominal abscess or bile collection 

•  hepatic lobar atrophy 

•  advanced age or poor general health 



QOL and consequences after bile-duct injury 

• Melton et al      Annals of Surgery 2002;235(6):888-895 

– QOL in 89 repaired pts vs 100 matched LC pts 

– Physical, psychological and social QOL 

– Results similar except in those pts pursuing lawsuits 

• Flum et al                     JAMA. 2003;290:2168-2173 

– Medicare database 

– 7911/1570361 (0.5%) had BDI after LC 

– In 9.2yr follow-up 33% of pts had died 

– 55% without injury alive vs 19.5%  of those who had 
BDI 

– Hazard ratio for death 2.79 if pts had BDI 

 
 



Summary  
• Most bile duct injuries are fortunately minor and do not 

require surgery 

• Type of injury and anatomy thereof must be fully 
determined 

• Repair should be done at a referral centre and not by 
primary surgeon 

• Repair should usually be delayed until conditions are 
optimal 

• Surgical repair will require hepatico-jejunostomy in 
majority of cases 

• Long-term outcome is successful in most cases if the 
correct repair is done in the right unit – important as 
we are dealing with benign disease 

• QOL after successful repair is very good 



Recommendations for the primary 
surgeon w.r.t suspected BDI 

• If unclear anatomy at time of Lap Chole 
– Convert to open cholecystectomy 

– Partial cholecystectomy and drain 

– Refer if bile leak or other complications 

• If BDI suspected at time of Lap Chole 
– Do not clip, suture or burn any further structures! 

– Place adequate sized drain in GB fossa 

– Refer  

• If BDI suspected after Lap Chole 
– Percutaneous drain if biloma present 

– Refer  



Comment 

Truly multidisciplinary disease 

– Gastro-enterology 

– Surgery 

– Radiology 

– Anaesthesiology 

– Intensive care 

– Pathology 

– Transplantation 


