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INTRODUCTION

The greatest source of  postoperative biliary injuries is chol-
ecystectomy, whether open or laparoscopic. The incidence in open 
cholecystectomy ranges between 0.2% and 0.3%, and in laparo-
scopic approach the incidence range between 0.3% and 0.6%(1). Bile 
duct injuries is a life-threatening complication that require proper 
management to prevent the onset of negative outcomes(2). The two 
most common factors related with these injuries are cholecystitis 
and misperception or inexperience of the surgeon(1). Patients may 
experience repeated episodes of cholangitis, secondary biliary cir-
rhosis, end-stage liver disease and death(3).

Successful management of these patients requires careful plan-
ning. Treatment options include endoscopic retrograde cholangio-
pancreatography (ERCP), percutaneous biliary intervention, biliary 
reconstruction, hepatic resection and liver transplantation(1). Some 
factors that could negatively influence post-operative outcomes in 
repair surgery are the delay in correct diagnoses, the elapsed period 
between the time of bile duct injury and referral and the repair in 
specialized center (associated with higher success hates)(4).

Liver transplantation can be performed acutely for iatrogenic 
biliary injury when it is associated with major vascular lesions and 
the patients presents with acute liver failure. It can also be done 
for patients who develop portal hypertension or secondary biliary 
cirrhosis (SBC) as a result of longstanding biliary obstruction(1).
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METHODS

This was a retrospective single center study. Between January 
2002 and December 2018, 1662 liver transplantations were per-
formed by our team in a tertiary hospital in Northeast of Brazil. 
Of this, 12 (0.72%) liver transplantations had the indication for 
secondary biliary cirrhosis (SBC) and 10 (0.60 %) of them second-
ary to iatrogenic bile ducts injuries due cholecystectomies. 

After the study was approved by the Ethics Committee of our 
Institution, medical records of  the 10 patients undergoing liver 
transplantation for bile duct injury after cholecystectomy were 
reviewed in this study. Analyzed data included gender, age, type 
of initial surgery, time of diagnosis, number of previous surgeries 
before liver transplantation (including endoscopic and/or radiologi-
cal procedures), indication for liver transplantation, time in waiting 
list, model for end-stage liver disease (MELD) score at the time of 
transplantation and course and outcome of liver transplantation. 
Data were compared with those of other transplants performed 
in the same institution previously published. 

RESULTS

Between January 2002 and December 2018, 1662 liver trans-
plantations were performed in our service. Of these, 12 (0.72 %) 
liver transplantations had the indication for secondary biliary cir-
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rhosis (SBC) and 10 (0.60 %) of them secondary to iatrogenic bile 
ducts injuries due cholecystectomies. Nine patients were women, 
and the median time in waiting list was of 222 days. Patients were 
listed for transplantation between 4 and 33 years after the initial 
surgery with a median time between cholecystectomy and inclusion 
in waiting list of 139.9 months. 

Cholecystectomy was performed by open approach in eight 
(80%) cases and by laparoscopic approach in two (20%) cases, and 
in one case the operation was converted to open procedure due 
the identification of the iatrogenic bile duct injury. The patients 
underwent an average of 3.5 surgeries and procedures (range: 2–8) 
related to this complication before liver transplantation. None of 
the patients underwent primary surgical repair in our service, having 
been referenced only after the development of cirrhosis. The mean 
MELD score at the time of liver transplantation was 19.1, ranging 
from 10 to 25 (TABLE 1).

The indication of liver transplantation was SBC in all ten pa-
tients. Liver transplantation was realized with a full-size deceased 
donor graft with the piggyback technique in all cases. Biliary recon-
struction was realized with a Roux-en-Y hepaticojejunostomy in 
nine cases (90%) and a duct-to-duct anastomosis in one case (10 %).

Mean operative time was 447.2 minutes, ranging from 300 to 
585 minutes. The median red blood cell transfusion was 3.4 units 
per patient (range: 0–8) and the median use of fresh frozen plasma 
was 2.22 units. We use an autologous blood recovery system (Cell 
Saver) in five of the patients. In one patient, medical record of these 
data above were not possible to be recovered. 

Three patients died within 30 days of liver transplantation, all in 
the first post-operative day, in one of those the cause was primary 
non-function of the graft and in the others were bleeding due to 
postoperative coagulation disorder. The median hospital stay for 
the others seven patients was 13.4 days (range: 7–21).

The diagnosis of cirrhosis was confirmed by pathological ex-
amination of the explanted organs. In one case, there was a 2 mm 
diameter hepatocellular carcinoma. 

DISCUSSION

The leading cause of  iatrogenic bile duct injury is still chol-
ecystectomy, despite being one infrequent complication of  this 
surgery, which can be explained by the high number of  realized 
procedures(1). The laparoscopic approach specially at the beginning 

TABLE 1. Characteristics, treatment and outcome of patients with bile duct injury after laparoscopic and open cholecystectomy.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9 Patient 10

Patient age at time 
of LT 30 37 56 65 68 49 40 37 48 45

Type of initial 
surgery

Open 
cholec

Open 
cholec

Open 
cholec

Lap 
cholec

Open 
cholec

Lap – 
Convert

Open 
cholec

Open 
cholec

Open 
cholec

Open 
cholec

Number of 
interventions 
before LT

8 4 2 2 2 5 4 3 5 2

Gender F F F F F F F F F M

Time from BDI 
and LT (months) 156 48 50 84 108 71 396 102 168 216

Time waiting in 
list for LT (days) 199 72 257 380 100 984 90 23 88 31

MELD score in LT 13 21 18 23 21 18 10 22 20 25

Blood transfusion 
(RBC units) 3 5 7 8 1 0 0 3 4 3

Durantion of LT 
(min) 455 520 540 300 415 440 440 330 585 447

Type of biliary 
reconstruction 
during LT

RYHJ RYHJ RYHJ
Duct-

to-duct 
anast

RYHJ RYHJ RYHJ RYHJ RYHJ RYHJ

Discharge (days 
after surgery) 10 Death Death 18 7 8 20 10 21 Death

LT: liver transplantation; MELD: model for end-stage liver disease; RBC: red blood cell; RYHJ: Roux-en-Y hepaticojejunostomy.
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of its use was associated with an increase in the incidence of bile 
duct injuries, however there has been a decline in this lesions as 
surgeons gained more experience with laparoscopic surgery(5). The 
incidence in laparoscopic cholecystectomy range between 0.3% and 
0.6%, which is similar to open approach, where it ranges between 
0.2% and 0.3%(1).

The bile duct injury is one of the most serious complications 
of cholecystectomy and patients may develop recurrent pyogenic 
cholangitis, secondary biliary cirrhosis, end-stage liver disease and 
even death(2,3). Correct initial management is essential and requires 
careful planning, ideally with a multidisciplinary team with expe-
rience in complex hepatobiliary surgery. Some factors that could 
negatively influence post-operative outcomes in repair surgery are 
the delay in correct diagnoses, coexistence of vascular injury, pres-
ence of biliary peritonitis at the time of repair, level injury at or 
above the biliary confluence, the elapsed period between the time 
of bile duct injury and referral and the repair in specialized center 
(associated with higher success hates)(2,4). Before any intervention, 
the type and extent of biliary injury must be completely defined, 
usually with imaging tests. Treatment options include endoscopic 
retrograde cholangiopancreatography (ERCP), percutaneous 
biliary intervention, biliary reconstruction, hepatic resection and 
liver transplantation(1,4).

Liver transplantation is an exception treatment and is realized in a 
rate of 0.8% in iatrogenic bile duct injuries after cholecystectomy(6). It 
can be performed in two main situations in the bile duct injury: in an 
acute scenario and in a chronic scenario. It can be done in acute liver 
failure, due to massive liver necrosis, which is usually secondary to a 
devastating combined vascular (hepatic artery and portal vein) and 
biliary injury. Although liver transplantation is rarely successful in 
these cases, mainly because of the severe clinic conditions and septic 
complications, it can be the only treatment option(1,2,4).

The most common indication for liver transplantation for 
this patients occurs in a chronic scenario, after the progression to 
secondary biliary cirrhosis with associated liver failure, with or 
without portal hypertension(1,4,7,8). Negi et al. have shown that the 
average interval at witch biliary obstruction results in periportal 
fibrosis, severe fibrosis and cirrhosis was 4, 22 and 62months, 
respectively(9). The transplantation on this occasion has a greater 
technical complexity, when compared with the transplants for 
other causes, since patients commonly underwent multiple complex 
surgical procedures in the past. Therefore, many adhesions should 
be expected in these cases, which, when combined with the pres-
ence of portal hypertension, increase surgical time and bleeding 
even when transplant is performed by experienced surgeons. This 
may be evidenced by longer surgical times, greater use of  blood 
products and increased perioperative mortality when compared 
with transplantations due to cirrhosis of  other etiologies. Their 
prognosis, however, is similar to that of patients transplanted for 
other indications after they pass post-operative period(2,4,6,10).

Ardiles et al.

 

analyzed their experience using liver transplanta-
tion as a definitive treatment for bile duct injuries, and although 
there was no intraoperative mortality, four patients died during 
the first month after liver transplantation, and another four died 
in the late postoperative period. The authors reported a higher 
rate of  major post-operative complications (52%) in the second-
ary biliary cirrhosis group, according to the Clavien classification, 
compared with other etiologies(4). Addeo et al.(11) reported that 
the mortality rate for this indication was as high as 61%, and half  
of  the patients died in the immediate post-operative period. This 

showed that liver transplantation for bile duct injuries is associ-
ated with high mortality and morbidity rates. The mortality rate 
approached 35%, and the morbidity ranged from 60% to 100%(11). 
Comparing the patients submitted to liver transplantation for 
SBC with all other causes of  hepatic insufficiency in our service, 
we can find out that the use of  red blood cell transfusion (3.44 
versus 1.01), cell saver (used in 55.55% versus 46.4%) and fresh 
frozen plasma transfusion (2.22 versus 1.01) was higher in the 
first group (TABLE 2)(12).

TABLE 2. Characteristics of blood products.

Units SCB All causes transplants

RBC 3.44 1.01

Cell saver 55.55% 46.4%

FFP 2.22 1.01

RBC: red blood cell; FFP: fresh frozen plasma; SCB: secondary biliary cirrhosis.

To the best of our knowledge, this is one of the largest single 
center series of  transplanted patients for bile duct injury after 
cholecystectomy. In our casuistry, none of the patients was trans-
planted in an acute scenario for acute liver failure. We noticed that, 
contrary to what has been observed in other series, most of our 
patients (approximately 80%) were initially submitted to an open 
cholecystectomy. One possible explanation is the fact that we are 
in a poor country, where laparoscopy surgery is not easily available 
and is realized mainly in reference centers, which house the most 
experienced surgeons.

Another disparity in our series was the average interval of ap-
proximately 140 months between bile duct lesion and transplanta-
tion, which can be explained by the poor condition of the public 
health system, which leads the patient to be referenced only later.

CONCLUSION

Although the liver transplantation is an extreme treatment 
for an initial benign disease, it has its well-defined indications in 
treatment of  bile duct injuries after cholecystectomy, either in 
acute or chronic scenario. Referencing such patients for advanced 
hepatobiliary surgery and liver transplantation centers should not 
be delayed, since treatment may provide long-term survival and 
good quality of life.
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RESUMO – Contexto – A lesão da via biliar é uma complicação que pode ameaçar a vida e que requer manejo adequado para prevenir o aparecimento de 

desfechos negativos. Os pacientes podem apresentar episódios repetidos de colangite, cirrose biliar secundária, doença hepática terminal e até mesmo 
morte. Objetivo – Avaliar a experiência de um único centro em transplante hepático secundário a lesão iatrogênica de via biliar pós-colecistectomia e 
fazer uma revisão de literatura. Métodos – Este foi um estudo retrospectivo de um único centro. Dos 1662 transplantes de fígado, 10 (0,60%) foram 
secundários a lesões iatrogênicas das vias biliares devido à colecistectomias. Os prontuários médicos desses pacientes foram revisados neste estudo. 
Resultados – Nove dos dez pacientes eram mulheres; o tempo médio em lista de espera de transplante e entre colecistectomia e inclusão na lista de 
espera foi de 222 dias e de 139,9 meses, respectivamente. A colecistectomia foi realizada por abordagem aberta em oito (80%) casos e por abordagem 
laparoscópica em dois (20%) casos. Os pacientes foram submetidos a uma média de 3,5 cirurgias e procedimentos antes do transplante de fígado e a 
reconstrução biliar foi realizada com hepaticojejunostomia em Y-de-Roux em nove (90%) casos. O tempo operatório médio foi de 447,2 minutos e a 
média de transfusão de concentrados de hemácias foi de 3,4 unidades por paciente. Mortalidade no primeiro mês foi de 30%. Conclusão – Embora 
o transplante de fígado seja um tratamento extremo para uma doença inicialmente benigna, ele tem suas indicações bem definidas no tratamento de 
lesões biliares após colecistectomia, seja em um cenário agudo ou crônico.

DESCRITORES – Transplante de fígado. Colecistectomia. Ductos biliares. Cirrose hepática biliar.


