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INTRODUCTION 

The iatrogenic injury of bile duct is a serious accident 

with severe consequences, mainly during laparoscopic 

cholecystectomy, which is the gold standard for treating 

cholelithiasis and the most commonly performed 

abdominal intervention,
1-3 

this type of lesion is defined as 

damage to the wall the bile duct during cholecystectomy 
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which is associated with an increased incidence of biliary injuries. These types of injuries are multicausal, and 
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results of the existing studies reporting on iatrogenic bile duct injuries are useful; because the iatrogenic bile duct 

injuries are complex alterations and constitute one of the most serious complications of a cholecystectomy and require 

a comprehensive approach, immediate repair, proper drainage and timely referral to adequate treatment to improve 
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detected or diagnosed postoperatively as a result of 

leaking or biliary obstruction not caused by calculus.
4,5 

These complications can present in various surgical 

procedures but in this decade, with the introduction and 

diffusion of laparoscopic cholecystectomy, the incidence 

has increased.
5,6

  

The diagnostic, treatment and therefore the prognosis has 

changed nowadays. There are many factors that increase 

the risk for a bile duct injury during a laparoscopic 

cholecystectomy, such as age, sex, congenital 

malformations like partial agenesis of liver, acute 

cholecystitis, hidden cystic duct syndrome, errors of 

anatomical perception in laparoscopic surgery and 

surgeon´s experience, principally due to the complex 

biliovascular anatomy.
3 

Because of its impact on the 

workplace, clinical, and economic sphere, it is imperative 

to have a clear concept about their clinical presentation, 

diagnosis, classification, complexity and appropriate 

treatment.
2,4

 

Another issue on the evaluation of this injuries is the 

damage of the bile duct, which in sometimes is radical or 

irreversible, and the impact on the quality of life of a 

patient if not properly treated, as the consequences can be 

serious.
5
 It is important to study the progress of 

diagnostic methods like treatment options, which will 

reduce the incidence of morbidity and mortality in 

patients.
3,6 

The treatment must be carefully chosen, 

because an improper treatment can trigger disastrous 

results both in short and long term. It is important to 

consider, the mechanisms of injury, previous attempts of 

repair, surgical risk, and the general condition of the 

patient, which are important and influential for making 

diagnostic and therapeutic decisions, and therefore a 

multidisciplinary approach.
4
 

Technical innovation within surgery is laudable and the 

progress that results is generally a consequence of the 

quest to achieve optimum outcomes for patients. The aim 

of this study is to demonstrate the evolution of 

management of bile duct injury in the past 30 years and 

currently the diagnosis, clinical manifestations and 

treatment performed essentially as well as its survival.  

METHODS 

A search was performed in various databases; Medline, 

Cochrane, PubMed, to find relevant articles of the issue 

and online clinical evidence, focusing on systematic 

reviews, meta-analyzes, controlled trials, review articles, 

based on studies of the past 40 years (1970-2015), using 

keywords in Spanish and English: bile duct injury, 

laparoscopic cholecystectomy, bile duct prosthesis, 

diagnosis, treatment, morbidity, and mortality in bile duct 

injury.  

Epidemiology  

In 1990, the incidence of iatrogenic bile duct injuries by 

laparoscopic cholecystectomy was approximately 0.3 to 

1.3%, today the average is 0.6%, being twice as common 

during an open surgical procedure (0.6% laparoscopic 

surgery vs 0.3% open surgery).
5,8-10

 The bile duct injuries 

associated with laparoscopic cholecystectomy remains a 

clinical problem with high morbidity related to the 

learning curve.
6,9

 The location of lesion is important due 

to the consequences that may occur. When the lesion has 

a proximal location to the biliary tree, it is associated 

more to a vascular injury. It has been observed that the 

most affected age range is 16 to 83; today the average is 

49 years.
7,10

 

From initial classification published by Bismuth, there 

have been many classification of common bile duct 

injury, however, the classification more used in bile duct 

injuries is Bismuth classification (Table 1), groups the 

bile duct injury grades I to V (Figure 1). 

 

Table 1: Bismuth classification.  

 % Injuries Global mortality  

Type I Injury >2 cm distal to the biliary confluence  18-36%
8 

0.1- 0.17%
8 

Type  II Injury <2 from the biliary confluence 27-38%
7 

Type III 
Injury of the entire common hepatic duct without 

involvement of the biliary confluence.  
20-33%

6 

Type IV Complete or partial destruction of the biliary confluence 

16- 39%  

Joseph F. and Cols., 

2005, Arch Surg 

Type V 
Injure-aberrant right hepatic duct or common hepatic 

duct.  
7%

7 
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Figure 1: Liver biliary tract anatomy and Bismuth 

classification. 

The bile duct injury type IV is the most common, with a 

percent of 58.5% in laparoscopic cholecystectomy 

compared to open surgery with 41.5%, featuring variable 

and survival. As for the more predominant clinical 

manifestations is the pain.
5-8

 

Risk factors  

There are many factors can predispose to a surgical 

accident. Among risk factors for iatrogenic bile duct 

injuries, are older age and male sex, anatomic anomalies 

of bile duct, as well as congenital anomalies such as 

partial hepatic agenesis.
9,11 

One of the major risk factors 

is when laparoscopic surgery is for acute cholecystitis 

compared with chronic cholecystitis, with an incidence of 

approximately. 77 to 5.0% and is one of the major risk 

factors.
10,12

 Also anatomical perception errors in 

laparoscopic surgery, are one of the most frequent cause 

for iatrogenic bile duct injury. Bile duct injuries in 

laparoscopic surgery are more serious and complex due 

to the proximal location and it is often associated with 

vascular injury.
11

 

Diagnosis  

The biliary injuries are generally recognized 

intraoperatively or immediately postoperatively.
12,14

 

Among the characteristic symptoms are diffuse 

abdominal pain, nausea, fever, impaired intestinal 

motility, bile collections, peritonitis, leucocytosis, and 

mixed hyperbilirubinemia. Therefore an obstructive 

pattern and jaundice are frequent.
13,15 

If this type of injury 

is not properly treated, may produce severe 

consequences. A late clinical evolution leads to disastrous 

consequences.
9-14

 

These lesions can range from injuries of the accessory 

pathway to complicated biliary lesions; consequently 

significant morbidity can accompany this type of injury 

(Table 2). Late complications such as bile duct strictures 

or secondary biliary cirrhosis may result in a change in 

the quality of life of patients, so these patients require 

surgical, radiological special care, and endoscopy 

collaboration.
15

 Approximately 15 to 30 % of lesions are 

diagnosed during surgery, with an average of 23%, and of 

this, approximately 21% is realized with procedures as 

intraoperative cholangiography abnormal and the rest by 

clinical diagnosis can detect bile leakage.
16

 

Different methods can help the diagnosis of bile duct 

injuries, however, according to literature review and 

medical experience, the magnetic resonance 

cholangiopancreatography is a very reliable method of 

diagnosis for X-ray examination of the bile duct with 

suspected of iatrogenic injury. And it is essential for the 

early diagnosis of bile duct injury. Using 

cholangiography is essential for accurate image of biliary 

tree.
17 

In cases where the bile duct has been severed, this 

method is good for correctly predicting the anatomic 

location of the lesion in about 85% of patients.
13 

This 

method can further decrease the risk of identifying 

lesions in the bile duct. It has been shown that early 

detection of biliary tract injury during the primary 

operation, improves survival. Using intraoperative 

cholangiography reduced the mortality after 

cholecystectomy by 62%.
15,18

 

Also, there are various methods for postoperative 

diagnosis, including the most used in previous years the 

transabdominal ultrasonography, and endoscopic 

retrograde cholangiopancreatography with or without 

percutaneous trans hepatic cholangiography. In later 

years are began using tomography and magnetic 

resonance computerized as a diagnosis methods.
19

 Other 

diagnosis methods are the ultrasound of the abdominal 

cavity that allows imaging of intrahepatic and extra 

hepatic biliary track to get the diameter measurement of 

common hepatic duct bile.
20 

Other diagnostic methods are 

laboratory and radiologic studies. Moreover among the 

laboratory tests that are indicators of cholestasis and liver 

function: bilirubin, alkaline phosphatase, alanina.
19,21

 In 

patients with iatrogenic injury without complications or 

liver damage, do not rise aminotransferases. Generally 

these increases in cases of serious complications of 

unrecognized biliary lesions or incorrect treatment, such 

as secondary biliary cirrhosis.
22 

Despite the different 

methods used to diagnose injuries bile duct, percutaneous 

transluminal coronary angioplasty (PTCA) is the most 

useful method for imaging damaged bile ducts and allows 

proper repair of small injuries by inserting a 

prosthesis
15,23 

and the magnetic resonance 

cholangiopancreatography is the most sensitive method 

(approximately 85 to 100%) and less invasive, being the 

gold standard for diagnosis.
18,19,24
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Table 2: Evolution in mortality, survival, diagnosis and treatment of bile duct injuries. 

Year 

% Of injuries 

Mortality Survival Diagnosis Treatment 
Open surgery 

Laparoscopic 

surgery 

1
9

7
0

´s
 

0.17% 

Boroyï EM. and 

Cols. 1979, Sov 

Med. 

 

0.74-2.8% 

Boroyï EM. 

1979, Sov Med 

89-100% 

Joseph M, 

and Cols. 

2012. Ann 

Surg. 

 

10% 

Joseph M, and 

Cols. 2012. 

Ann Surg. 

 

Intraoperative and 

percutaneous 

cholangioscopy. 

Joseph M, and Cols. 

2012. Ann Surg 

Hivet- Warren technic 

Percutaneous biliary 

drainage 

Cutaneous stoma jejunal 

limb Roux-en-Y 

Schmidt SC, y Cols. 2004, 

Zentralbl Chir. 

1
9

8
0

´s
 

 

0.15-0.17% 

Richardson M. 

and Cols. 1996, 

Br J Surg. 

0.3-0.6 % 

Richardson M. 

and Cols. 1996, 

Br J Surg. 

65% 

Boroyï EM. 

1979, Sov 

Med. 

30- 50% 

Boroyï EM. 

1979, Sov 

Med. 

Intraoperative 

cholangiography. 

CPRE 

Stewart L. and Cols. 

2014, Surg Clin North 

Am. 

Prosthesis 

Percutaneous biliary 

drainage. 

Transanastomotic stent. 

Law R. and Cols. 2015, 

Gastrointest Endosc. 

1
9

9
0

´s
 

0.1% 

Attila Scendes y 

Cols. 1995. 

Rev. Chil. Cir 

 

0.3-1.3 % 

Attila Scendes y 

Cols. 1995. 

Rev. Chil. Cir 

4-20% 

Chaudhary 

A. y Cols. 

2002. Dig. 

Surg. 

80% 

Richardson 

M. and Cols. 

1996, Br J 

Surg. 

Intraoperative 

cholangiography. 

Gurusamy Ks. and 

Cols.2015, Cochrane 

Database Syst Rev. 

Surgical biliary drainage 

Roux- en – Y 

Hepaticojejunostomy 

Transanastomotic stent 

Kehr´s T tube suture 

Abellán Morcillo y Cols. 

2014, Cir Esp. 

2
0

0
0
 0.1-0.15% 

Ferrain A. and 

Cols. 1999, 

PROACI. 

0.3-0.6 % 

Joseph M. y 

Cols. 2015. Ann 

Surg. 

6% 

Bourricaudy 

Norkis y 

Cols. 2008. 

Rev. Cub. 

Med. Mil 

 

80-95% 

Bourricaudy 

Norkis y Cols. 

2008. Rev. 

Cub. Med. 

Mil 

Intraoperative 

cholangiography 

Magnetic resonance 

CPRE 

Gurusamy Ks. and 

Cols.2015, Cochrane 

Database Syst Rev. 

Open access endoscopy to 

anastomosis 

Stents 

Voelcker drainage at 

hepaticojejunostomy 

Y drainage –oblique 

channell type Witzel 

Kehr´s T tube suture 

Abellán Morcillo y Cols. 

2014, Cir Esp. 

2
0

1
5
 0.15 % 

Tsalis P, 2003. 

Surg Endosc. 

0.16-0.6% 

Joseph M. y 

Cols. 2015. Ann 

Surg. 

 

1-3% 

Felekouras 

E. y Cols. 

2015. 

Gastroenter

ol Res Pract. 

80-97% 

Felekouras E. 

y Cols. 2015. 

Gastroenterol 

Res Pract. 

Cholangiography  RM 

CPRE 

Gurusamy Ks. and 

Cols.2015, Cochrane 

Database Syst Rev. 

Collections drainage 

Lateral hepaticojejunostomy 

Roux –en. Y with or with 

out limb (Houston / Chen). 

Bleeding control and 

external drainage 

Abdel Rafee A. and Cols  

2015, Int J Surg. 

 

Treatment 

Only about 10 to 27% of these lesions are recognized 

during surgery, so it is essential to act quickly and always 

following the principle of beneficence for the patient and 

his best prognosis.
28

 Between the available treatments for 

these lesions is the hepaticojejunostomy, which is 

generally used when there is total common bile duct 

section. Among other options is the primary suture, but 

this should be done only when there is absolute certainty 

that has not been compromised blood supply to the 

common bile duct. When facing small partial injuries, an 

appropriate treatment may be placing a probe in T, with 

open or laparoscopic repair, also recommended an 

endoscopic retrograde cholangiopancreatography to 

decompression and drainage. 

Treatment of iatrogenic bile duct injury is complex and 

requires a multidisciplinary approach, moreover it 

requires knowledge of the type of injury, the patient's 

clinical status, identify whether there are associated 

vascular lesions, among other local factors; treatment can 

be surgical or non-surgical. Among other modalities of 

treatment for such injuries are endoscopic and 

interventional radiology treatment.
29,32

 There are other 

options, as the percutaneous radiological techniques, 

however it require bilioenteric continuity, on the other 

hand is important mention that this method is  less 

invasive, therefore is generally used in patients who are 

not good candidates for surgical procedures. Treatment 

can be laparoscopic or conventional according to the 

surgeon's experience, for total injuries bile duct are 

recommended biliodigestive derivations.
29,30
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Table 3: Comparison between sensitivity and Specificity in image studies to diagnosis of bile duct injuries. 

Method  Sensitivity  Specificity Comment 

Ultrasonography 

20-90 % 

Joseph M, and 

Cols. 2012. Ann 

Surg 

62-100% 

Joseph M, and 

Cols. 2012. 

Ann Surg 

Less accurate to determine etiology and level of 

injury. 

Rauws EA and Cols. 2006, Ned Tijdschr Geneeskd. 

Magnetic resonance 

cholangiopancreatography  

91-95% 

Stewart L. and 

Cols. 2014, Surg 

Clin North Am. 

98% 

Stewart L. and 

Cols. 2014, 

Surg Clin 

North Am. 

+ Sensitive and less invasive 

Gold standard.  

Identify the need or not of an ERCP. 

Allows visualization of bile duct injury without 

contrast and ionization energy  

Stewart L. and Cols. 2014, Surg Clin North Am. 

Tomography  

78% 

Mercado MA, y 

Cols. 

2005, ETM. 

86% 

Mercado MA, 

y Cols. 

2005, ETM. 

Allows differentiation of the level injury, vascular 

injury and hepatic hypertrophy.  

Ruiz Francisco y Cols. 2010, Cir Esp. 

Percutaneous transhepatic 

cholangiography 

95.8%  

Joseph M, and 

Cols. 2012. Ann 

Surg 

81.2%  

Joseph M, and 

Cols. 2012. 

Ann Surg 

Allows visualization of intrahepatic bile duct.  

Excelent choose for biliary tree, postoperative 

drainage, catheter placement or both.  

Used in preoperative setting as routine to elective 

derivation. 

Stewart L. and Cols. 2014, Surg Clin North Am. 

ERCP 

80- 93 % 

Gurusamy Ks. 

and Cols.2015, 

Cochrane 

Database Syst 

Rev. 

100% 

Gurusamy Ks. 

and Cols.2015, 

Cochrane 

Database Syst 

Rev. 

Clearly delineates the anatomy, it allows to locate and 

evaluate the injury. 

It facilitates reintervention. 

Minimally invasive technique. 

No known complications. 

Gurusamy Ks. and Cols.2015, Cochrane Database 

Syst Rev. 

 

Stents, prostheses and autografts 

Technical innovation in surgery is very important on the 

quest to achieve optimum outcomes for patients, 

therefore is essential to introduce new treatments and 

therapeutic methods. Within new methods to treat a bile 

duct injury, is a biliary stent, which is a metal or plastic 

tube inserted into the bile duct as a therapeutic method to 

injury (stenosis) used to treat bile duct obstruction. 

Between the methods used to place a biliary stent are 

endoscopic retrograde cholangiopancreatography and 

percutaneous transhepatic cholangiography; the 

endoscopic retrograde cholangiopancreatography besides 

being a technic of diagnostic imaging has the advantage 

of being used as a therapeutic device. The percutaneous 

transhepatic cholangiogram is similar to endoscopic 

retrograde cholangiopancreatography as both are used to 

diagnosis and treatment of biliary lesions. It is usually 

when there is no success with endoscopic retrograde 

cholangiopancreatography. In over 90% of patients, the 

biliary stent placement is an excellent treatment of the 

injury. The rate of severe complications of endoscopic 

retrograde cholangiopancreatography is approximately 

11%, and 10.5% with the percutaneous transhepatic 

cholangiography.
31

 

 

Absorbable prosthesis 

Other method in the management of bile duct injury is the 

absorbable prosthesis, which is recent in the management 

of the bile duct, and has had many benefits in iatrogenic 

benign lesions. They have the advantage of not having to 

be extracted, or the need to be impregnated with 

medication, also they show excellent permeability and 

with this a better prognosis of the injury. Their placement 

is short; this is useful to avoid chronic inflammatory 

processes and reduces complications that arise in 

traditional techniques. They are formed with 

bioabsorbable materials; some of these are degraded by 

hydrolysis in the human body and remain intact for at 

least three months with evidence of total disintegration 

the following weeks. They are performed with a suture 

term-terminal of which is dependent on a number of 

factors such as the presence of the intact proximal and 

distal ends, diameter similarity between the extremes, a 

minor injury, and absence of excessive tension. One of 

the advantages of some prosthesis is the preservation of 

the length of bile duct.
32

 They are placed to achieve the 

expansion and remodeling of the stenosis. 

The disintegration of the prosthesis is produced in 

approximately 12-16 weeks, which may prevent a 

recurrence that represents a major risk to the patient. 
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Primary repair 

When the injury is more complex to repair and is 

proximal, the probability of adjacent vascular injury is 

higher. In acute injuries, the immediate repair is the best 

option. When reconstruction and repair is performed at a 

higher level in a facility with surgical experts, there is 

greater success rate, shorter hospital stay, morbidity and 

mortality. 

The best time to repair an injury of primary biliary duct is 

during the initial intervention due to the absence of local 

inflammation, but the main problem is the size of the bile 

ducts, which are often thin and not dilated. This requires 

a specific primary repair. In the case of that exist a 

section of  common bile duct without local inflammation, 

and is difficult to suture in a first intervention, the 

elective method is proximal biliary occlusion or 

temporary ligation clip, wait a few days for a biliary 

dilatation occurs and reoperation to primary repair. To 

learn the technique of primary repair to be carried out is 

necessary an accurate understanding of the mechanism of 

injury; in some biliary injuries of the wall at the level of 

primary bile duct, the best way to repair is the primary 

suture, either vertically for fine vertical or transverse to 

bile duct injury. In minor injuries, biliary drainage can be 

omitted. Sutures term-terminal recommended when 

biliary section without significant loss of substance, 

where the injury site is in the common bile duct, gall 

when wall is well vascularized and when there is 

possibility of a tension-free anastomosis; In this type of 

suture it is recommended to protect the redress through 

drainage Kehr. For protection with an external biliary 

drainage, the use of plastic stent is recommended, which 

serves as internal biliary drainage. Another alternative is 

the bilioenteric anastomosis which is used when there is 

significant loss of gall tissue.
33

 

There are situations in which a primary biliary repair is 

not possible to repair the injury, for example, when there 

is excessive coagulation it is difficult to ascertain the 

extension of the lesion, where local conditions of 

excessive inflammation does not allow a suture without 

tension, it is permissible in such cases to choose a 

therapeutic solution that does not merit primary biliary 

repair, in order to obtain a stenosis of the bile duct and 

therefore intrahepatic biliary dilatation, making it more 

suitable a delayed biliary quality repair. This, by placing 

a suture or a clip, but not before verified by 

cholangiography, that the drained biliary sector is limited 

by this channel. 

In cases of arterial injury, ischemic liver injury, biliary 

repair is not recommended because only liver 

transplantation will solve the problem. 

DISCUSSION 

Although the incidence of such injuries is low, they are 

considered important surgical complications, therefore it 

is important to find and compare different diagnostic 

methods and treatment, and get what have been the best 

choice and impact on progress of patients with bile duct 

injury, due to it considered a serious accident involving 

devastating consequences for the patient, an early 

diagnosis and proper treatment choice improves the 

prognosis of these surgery accidents.
34

 

Among the things of vital importance for the prevention 

of iatrogenic injury is the detailed knowledge of the 

anatomy of the bile duct.
35

 

The biliary injury is a serious event in laparoscopic 

surgery, and the prognosis will depend on the type of 

injury and the complexity of repair. Various techniques 

have been described for reconstruction and repair, 

grounded in the type of injury and surgical experience, 

therefore successful management depends on several 

factors, including early diagnosis and personalized 

service, and multidisciplinary management.
33,34

 

The bile duct injury lesions are associated with a 20-50% 

of postoperative morbidity, therefore represents a 

dangerous condition for the patient, with a significant 

impact on quality of life and long term psychologically, 

in the quality of life of patients. Not to mention the 

possibility of a stenosis, which occurs between 20-40%, 

leading to a postoperative thorough check.
34

 

The biliary-enteric anastomosis that provides the best 

results is the Roux-Y hepaticojejunostomy, especially 

when biliary injury occurs with significant tissue loss. It 

has proven to be a useful technique in the therapeutic 

treatment of iatrogenic injuries bile duct, and has fewer 

postoperative complications. It is considered an excellent 

technique of choice when facing this type of injury, in 

addition to obtaining good results in approximately 80% 

of pacientes.
36

 

CONCLUSIONS 

Performing an intraoperative cholangiography when 

injury has been suspected or unknown anatomic location 

is vital to reduce the incidence of injuries, as well as a 

good technical mastery to repair injuries. As for how to 

proceed to improve the prognosis and affect as little as 

possible the quality of life of a patient with bile duct 

injury, it must be performed a multidisciplinary 

management. 

Recently the use of absorbable bioprosthesis in 

experimental animal models seems to be a promising 

therapeutic alternative to this type of injury, with periodic 

follow without showing immunological rejection or 

stenosis. 

As doctors and scientists, we are required to develop 

research and design possible therapeutic strategies for 

better quality of life in our patients. 
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