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Abstract
Introduction: It is reported that choledochocholedochostomy without T-tube presents fewer complications than 

biliary reconstruction using T-tube in liver transplantation. But there is no large homogeneous series which report late 
and early biliary complications after choledochocholedochostomy without T-tube in whole-size liver transplantation 
in adults. The aim of our study was to report early and late biliary complications after choledochocholedochostomy 
without T-tube in whole-size liver transplantation in adults.

Materials and methods: Four hundred twenty six adult patients went whole-size liver transplantation with a 
biliary reconstruction performed by choledochocholedochostomy without T-tube. Forty six patients presented biliary 
complications. Incidence and treatment of early and late complications are studied. 

Results: The overall biliary complications rate was 9.8%. Early and late biliary complications rates were 
respectively 50%. Early biliary complications were: 13 early anastomotic strictures (28.3% of overall biliary 
complications); 9 early anastomotic biliary leaks (19.6%) and 1 case of hemobilia (2.2%). In 3 patients, early 
anastomotic strictures were associated with early leaks (6.5%). There was 19 late supra anastomotic strictures 
developed on the graft side (41.3% of overall biliary complications); 3 late anastomotic biliary leaks (6.5%) and 1 
biliary obstruction by a lymphoma (2.2%).

Conclusion: This study is a large and homogeneous series which find low rate of biliary complications in 
choledochocholedochostomy without T-tube in whole-size liver transplantation. There is no difference between 
early and late biliary complications accepted graft conservation injuries which are more frequent in late biliary 
complications. Strictures are more frequent than leaks in the 2 groups. Both endoscopic and surgical treatments 
have a good prognosis. 

Keywords: Choledochocholedochostomy; T-tube; Whole-size liver
transplantation

Introduction
Biliary flow re-establishment is the last step of orthotopic liver 

transplantation (OLT) after all vascular reconstructions. It can be 
performed by Hepaticojejunostomy (HJ), Choledococholedochostomy 
(CCS) with T-tube or choledochocholedochostomy without T-tube. 
This last technique is used in native bile duct disease free with suitable 
caliber [1,2] and presents less overall biliary complications than 
the other procedures [3,4]. Since 1992, we used this technique. The 
purpose of this retrospective study of a large and homogeneous series 
is to determine the incidence, the nature and the results of treatment 
of early and late biliary complications in our technique of CCS without 
T-tube in whole-size liver transplantation in adults.

Materials and Methods 
Patients 

Since 1992, we performed in our institution 654 CCS in whole-
size liver grafts transplantations in adults. CCS without T-tube was 
realized on 426 patients. Of the 426 patients with CCS without T-tube, 
46 (9.8%) presented biliary complications and constitutes the aim 
of this study. The following informations were obtained thanks to a 
prospective database of our hospital. The mean age of the patients (33 
men and 13 women) was 49.7 ± 9.9 years (range 18-69 years). The liver 
disease leading to transplantation was cirrhosis on 39 patients (84.8%) 
and the Child score was ‘A’ in 9 patients (19.6%), ‘B’ in 11 patients 
(24%) and C in 19 patients (41.3%). The indications of orthotopic liver 
transplantation are represented in table 1. The mean age of donors was 
41.4 years (range 12-72 years). Twenty-seven recipients (58.7%) had 

same sex than donors and 42 patients (91.3%) had same blood group 
than donors. Four patients (8.7%) had different blood groups than 
donors but were compatibles. Thirty-one recipients (67.4 patients) 
were infected by cytomegalovirus in pre operative period versus 27 
cases of infection (58.7) in donors. 

Characteristics of the transplantation and technique of 
biliary reconstruction

Cold ischemia mean time was 597.3 minutes, (122-970 minutes). 
Macro vacuolar fatty liver was observed in 18 liver grafts (39.1%), and 
was upper than 30% in 8 patients (17.4%). Injuries of graft conservation 
were found in 34 patients (73.9%). The mean time of the liver 
transplantation was 297.4 ± 70.7 minutes with a 300 minutes median, 
(range 175-490 minutes). Warm ischemia time was 57.3 minutes (28-
174 minutes). Mean time of hepatic artery reperfusion was 37 ± 14.9 
minutes. Red blood cell transfusion was effected in 40 patients (86.9%). 
In these 40 patients, 21 (52.5%) received more than 5 units of red blood 
cells while, at the same moment, auto transfusion was realized in 35 
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patients (76%). Bile production was abundant an early in 30 patients 
(65.2%), moderate in 9 patients (19.6%) and late in 7 patients (15.2%). 
In 22 recipients (47.8%), there were differences of diameters between 
native bile duct and the liver graft bile duct. The diameter of graft bile 
duct was less or equal than 3 millimeters in 10 patients (21.7%). 

After vascular reconstructions and assessment of the bile flow 
quality, the biliary re-establishment was realized by an end-to-end 
choledochocholedochostomy. After cutting bile duct ends in well-
vascularized areas, the anastomosis was realized with interrupted 
stitches of 6.0 absorbable materials without T-tube insertion and 
without any tension. In case of discrepancy between recipients and 
donors bile duct diameters, a bile ductoplasty was done on the end of 
the bile duct with bigger size. 

At recovery time, early or late biliary complications were suspected 
in patients who presented abdominal pains, jaundice or fever 
associated with a dysfunction of liver biochemistry in the absence of 
the graft rejection, viral hepatitis reactivation or vascular thrombosis 
at the biopsy and Doppler Ultrasonography. The diagnosis was 
confirmed by abdominal ultrasonography or computed Tomography 
completed with ERCP. Biliary anastomosis complications were classed 
as early and late complications. Early complications were defined as 
complications which appear within one month of the transplantation. 
All patients were followed through June 2009 or until death. For 
the statistical analysis, continuous variables are reported as mean ± 
standard deviation or range. To compare groups of patients (early and 
late complications), Fischer’s exact test, Pearson’s Chi square Test and 
Student t test were used. Statistical analyses were performed with Epi 
Info Version 3.5.1. 2008. 

Results
The higher mean rate of liver enzymes (ALAT) at the first week after 

transplantation was 973.5 U (range 49-7600 U). Biliary complications 
are diagnosed and confirmed by ERCP between 1 day and 65.3 months 
after the liver transplantation with a mean period of 7.7 months 
(median: 36 months). The overall biliary complications observed was: 
32 biliary strictures (7.5%); 12 bile leaks (2.8%); 1 hemobilia (0.3%); 
and 1 biliary obstruction by a lymphoma (0.3%). 

Twenty-three of the 46 patients (50%) developed early biliary 
anastomosis complications: 13 early anastomotic strictures (56.5% of 
early biliary complications and 28.3% of overall biliary complications); 
9 patients had early anastomotic biliary leaks (39.1% of early biliary 

complications and 19.6% of overall biliary complications) and 
hemobilia occurred in one patient (4.3% of early biliary complications 
and 2.2% of overall biliary complications). In 3 patients, early 
anastomotic strictures were associated with early leaks (13% of early 
biliary complications and 6.5% of overall biliary complications).

Late biliary complications occurred more than one month after 
the transplantation in 23 patients (50%). There was 19 late supra 
anastomotic strictures developed on the graft side (82.6% of late 
biliary complications and 41.3% of overall biliary complications); 3 
late anastomotic biliary leaks (13% of late biliary complications and 
6.5% of overall biliary complications) and one biliary obstruction by 
a lymphoma (4.3% of late biliary complications and 2.2% of overall 
biliary complications). There were not associations between late 
supra anastomotic strictures and late biliary leaks. Pre operarative 
characteristics of recipients, intra operative profiles and post operative 
recovery are respectively represented in (tables 2-4). There was more 
graft conservation injuries in patients who presented late complications, 
p = 0.049 (χ2 test Yates corrected). Although, there was more CMV 
primo infection and longer time of cold ischemia in patients who 
developed late biliary complications than in the other group but the 
difference was statistically insignificant. At reverse, in patients who 
presented early biliary complications, there was more fatty liver, 
biliary discrepancy, poor bile flow, hepatic artery thrombosis, and intra 
abdominal hemorrhage and CMV post operative infection; however 
differences were not significant.

Treatment of early biliary complications

Among the patients who presented early biliary complications, 
one patient went an unsuccessful selective embolization for hemobilia 
and had secondary surgical ablation of blood clots and a reflection 
of the anastomosis on a T-tube. In patients who presented early 
biliary strictures and leaks, endoscopic stents without dilatation were 
performed in 11 patients during ERCP. This endoscopic treatment 
was associated with radiologic drainage in cases of biloma occurring 
in anastomotic leaks. Endoscopic with radiologic drainage was 
successful in 9 patients (81.8%). In 2 patients (18.2%), the endoscopic 
treatment failure led to a Roux-en-Y Hepaticojejunostomy conversion 

Liver disease Effective Percent (%)
Cirrhosis 39 84.8
Alcoholic cirrhosis 19 41.3
Posthepatitis C cirrhosis 8 17.4
Alcoholic and posthepatitis C Cirrhosis 1 2.2
Posthepatitis B and D cirrhosis 4 8.7
Posthepatitis B cirrhosis 1 2.2
Primary biliary cirrhosis 1 2.2
Hemochromatosis 1 2.2
Cirrhosis of unknown cause 2 4.4
Wilson disease 1 2.2
Hepatocellular carcinoma on cirrhosis 1 2.2
Fulminant hepatitis 2 4.4
Rendu Osler disease 3 6.5
Carcinoid metastasis 1 2.2
Hepatic polycystoides 1 2.2

Table 1: Indications of Orthotopic Liver Transplantation.

                                      Early biliary 
complications      Late biliary complications

 Mean age (yr) 52.9 (23-69) 46.5 (18-64)
Sex(M/F) 18/5 15/8
CMV infection 14 (60.9%) 17 (73.9%)
CHILB B or C on cirrhotic 
patients 15 (65.2%) 15 (65.2%)

Cold ischemia (min) 583.9 (± 340) 610.7 (± 172)
Graft conservation injuries 13 (56.5%) 20 (86.9%)
Fatty liver macro vesicle 
> 30% 6 (26.1%) 1 (4.3%)

Table 2: Preoperative Characteristics.

                        Early biliary complications               Late biliary complications
Warm ischemia time 54.9 min (28- 95 min) 59.6 min (35- 174 min)
Artery reperfusion duration (min) 35.4 min (44- 78 min) 38.8 (18- 90min)
Bile ductoplasty 13 (56.5%) 9 (39.1%)
Recipient biliary duct largest than 
donor biliary duct 9 (39.1%) 8 (34.8%)

Red cell transfusion(U) 5.8 (1- 14) 6.7 (2- 16)
Low bile flow 6 (26.1%) 3 (13%)
Operation duration 296.6 min (175- 420) 298.2 min (195- 490)

Table 3: Intraoperative Characteristics.
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respectively at 3 and 8 months. Eleven patients went early surgical 
treatment using a pathologic anastomosis resection combined with 
duct-to-duct anastomosis on T-tube in 8 patients. This treatment 
was successful in 7 patients (87.5%). In 2 other patients, a suture of 
anastomosis discrepancy was realized with a failure in 1 patient 
who needed endoscopic stent 19 days later. In 1 patient, Roux-en-Y 
Hepaticojejunostomy was immediately realized with success. 

Treatment of late biliary complications

Balloon dilatation with stent was performed in 15 patients and was 
successful in 13 patients (86.7%). In 2 patients (13.3%), there was a failure 
of the endoscopic treatment and Roux-en-Y hepaticojejunostomy was 
secondary realized in the month. Surgical treatment was primarily 
performed in 6 patients and was successful in 5 patients (83.3%). Roux-
en-Y hepaticojejunostomy was immediately realized in 5 patients and 
was complicated by a stricture which required a secondary revision 6 
months later. Pathologic biliary anastomosis resection combined with 
duct-to-duct anastomosis on T-tube was successfully performed in 1 
patient. 

In 2 patients, there was neither endoscopic nor surgical treatment; 
patients were surveyed and didn’t present any liver dysfunction.      

Mortality due to overall biliary complications was 8.7% (4 patients). 
Mortality rate related to early biliary anastomosis complications was 
6.5% (3 patients who presented severe sepsis after endoscopic treatment, 
pathologic anastomosis resection combined with duct-to-duct 
anastomosis on T-tube and refection of the anastomosis on a T-tube 
after embolization failure for hemobilia. Mortality rate related to late 
biliary anastomosis complications was 2.2% (1 patient who presented 
acute pancreatitis with severe sepsis after failure of both endoscopic 
and surgical treatment). There was any case of retransplantation.

Results of endoscopic treatment and surgery for early and late 
biliary complications didn’t present any significant difference. 

Discussion
Systematic reviews and meta-analysis of OLT results concluded 

CCS without T-tube presents more advantages than CCS with T-tube 
because of less complications like bile infections, cholangitis, fistulas 
and peritonitis [3,4]. Overall biliary complications after CCS without 
T-tube in OLT have an incidence of 10-30% [3-5]. However, biliary leaks 
and strictures are the foremost biliary complications and contribute 
to increase morbidity and mortality of OLT [3-5]. Many authors 
pointed out this problem but many studies are heterogeneous, such 
Verran series [2] which reports complications of biliary reconstruction 
without T-tubes or stents, using CCS or Roux-en-Y hepatojejunostomy 
or Rerknimitr series [6] which reports complications of CCS with or 
without T-tube placement. In the literature, the largest series which 
studies biliary complications after CCS without T-tube included 131 
patients [3-5,7]. That’s why, in our knowledge, this study represents 

the first and largest homogeneous series which treat about early and 
late biliary complications after CCS without T-tube in whole-size 
liver transplantation in adults with an acceptable rate of overall biliary 
complications of 9.8%. 

Early biliary complications and late biliary complications occurred 
with the same incidence of 50% in this study but it is observed more 
overall biliary strictures than overall biliary leaks. These complications 
are related to multiples factors including technical mishaps, 
preservation injuries, cytomegalovirus infections, prolonged cold 
ischemia time, hepatic artery patency, ischemia-reperfusion injuries 
and immunological injuries (chronic ductopenic rejection, ABO 
incompatibility, blood cells transfusion) which lead to ischemic-type 
biliary lesions [8-11]. Early leaks and early strictures are located at 
the anastomotic site and are more often caused by a technical mishap 
even rarely; early biliary leaks are due to poor vascularization of the 
anastomotic site [12]. The absence of intrahepatic strictures and 
dilatations at the period of the diagnosis leads us to conclude that early 
biliary complications pathogenesis is not ischemic-type in this series. 
On the other hand, biliary discrepancy is found in 56.5% of patients 
in this series and recipients biliary duct diameters are largest than 
biliary tract of the liver graft in 39.1% while low bile flow is observed 
in 26.1% of patients. It is possible that these situations are related to 
the early biliary leaks. With these results, hepaticojejunostomy could 
be better than CCS without T-tube when a large difference of calibers 
between recipients and whole size graft bile ducts is discovered. 
Others early biliary complications like hemobilia are rare. They occur 
in 0.03% of recipients after a liver biopsy, percutaneous transhepatic 
cholangiography or after rupture of a common hepatic artery 
pseudoaneurysm in the bile duct [13-15].                             

Late biliary leaks complications occurred at the anastomotic site, 
while all late strictures are supra anastomotic in this study. These late 
complications are often the consequences of poor vascularization of 
graft bile duct due to either an excessive dissection of the periductal 
tissues, a nonsufficient trimming to well-perfused biliary tissue at both 
sites of the anastomosis, or to a newly occurred arterial problem [12].  
Whenever, late strictures must be distinguished with obstructions of the 
biliary duct related to recurrence of the primary disease, cholelithiasis, 
extrinsic compression by cyst or lymphoma in the hepatic hilum [7,16] 
as the one case observed in this series. In this series, strictures are more 
frequent than leaks, probably because T-tube were not used to stent 
the CCS.                    

The preferred method used for the diagnosis is ERCP [17,18]. It is 
also increasingly indicated, more than Percutaneous technique, to treat 
biliary complications [6,19].  It is accepted that non surgical treatment 
(Percutaneous transhepatic or endoscopic management) represents 
the first step in the therapy of biliary complications because they give 
the diagnostic and permit dilatations or stent placement with 70- 83.3% 
of good results [7,19-21]. It is well-known that endoscopic biliary 
dilatation should include a stent placement to ovoid a low success rate 
for non surgical treatment of biliary strictures [6,19]. Unfortunately, 
stent placements are responsible of bleeding, pancreatitis and 
retroperitoneal perforation, respectively in 3%, 3% and 0.6%. For supra 
non anastomotic strictures, endoscopic treatment gives bad results 
with only a 30- 58% rate of success [6, 22,23]. 

Surgical revision of the biliary anastomosis and new biliary 
reconstruction are required when leaks are associated with a wide 
defect of the biliary anastomosis, in very long strictures and when non 
surgical treatments fail [5,12]. In these cases, primary repair is preferred 
in very early postoperative time when technically feasible, it means in 

Early biliary 
complications               

Late biliary 
complications

First week higher mean rate of 
hepatic enzymes 864 U (82- 2709 U) 1121 U (49- 7600)

Hepatic artery thrombosis 3 (13%) 0 (0%)
Intra abdominal hemorrhage 3 (13%) 1 (4.3%)
CMV infection 14 (60.9%) 3 (13%)
Acute graft rejection 11 (47.8%) 13 (56.5%)
Decease related to biliary 
complications 3 (13%) 1 (4.3%)

Table 4: Post Operative Recovery.
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the absence of tension between the ends of bile ducts, in the absence of 
infected tissues and in the absence of hepatic artery thrombosis [12,24]. 
If primary repair is not safe, a Roux-en-Y hepaticojejunostomy with 
a transanastomotic catheter have to be performed. According to the 
classification of biliary strictures used at Hôpital Paul Brousse [25], 
in the type I strictures with a common duct stamp longer than 2 cm, 
Roux-en-Y hepatojejunostomy can be effected without opening the left 
duct and without lowering the hilar plate. In type II strictures (stump 
shorter than 2 cm) and Type III lesions (only the ceiling of the biliary 
confluence is intact), it is respectively necessary to open the left bile 
duct and to lower the hilar plate for a satisfactory anastomosis. In our 
opinion, type IV lesions (interruption of the biliary confluence) and 
type V lesions (associate stricture of the hepatic duct and strictures 
on separate right branches) are lesions which occur after severe 
ischemic complications of the graft and need re-transplantation. Roux-
en-Y hepatojejunostomy is a safe treatment for early and late biliary 
complications with few complications and low mortality rate, but it 
can be complicated by recurrent stenosis which require a new biliary 
derivation respectively in 8- 4% [7,26]. It appears in this series that 
mortality rate is higher in early biliary complications. 

Conclusion
Today it is accepted than choledochocholedochostomy without 

T-tube is a safe biliary reconstruction technique in whole-size liver 
transplantation in adult with well accepted rates of morbidity and 
mortality. This study is a large and homogeneous series which find low 
rate of biliary complications with no difference between early and late 
biliary complications accepted graft conservation injuries which are 
most frequent in patients who presented late complications. However, 
strictures are more frequent than leaks in the 2 groups and confirmed 
than high rates of leaks are related to the use of T-tube as reported 
in the literature. Both endoscopic and surgical treatments have a 
good prognosis in early and late biliary complications treatment even 
mortality is higher in early biliary complications.
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