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Abstract

Background. Complications of bile duct reconstruction following liver transplantation are common
and are an important cause of morbidity and mortality. Currently, endoscopic retrograde cholangiopancreatography (ERCP) is an attractive alternative for management of biliary complications. It has
high diagnostic and therapeutic utility, is less invasive than other techniques and has low morbidity.
The aims of this study are to evaluate the results of endoscopic management of patients with biliary
complications following liver transplantation, and to then determine risk factors and their impacts on
patient survival.
Materials. We reviewed the medical records of patients with biliary complications following liver
transplantation who were admitted to the Hospital Pablo Tobón Uribe between January 2002 and
December 2010. Cases were reviewed whether or not patients had undergone transplantation at this
center.
Results. 148 ERCPs were performed on 50 patients (30 men and 20 women). Average patient
age was 47 years (5 to 71 years old). Average follow up time was 44 months. 42 biliary strictures
in (33 anastomotic and 9 non anastomotic), 4 fistulas, 3 filling defects (stones or bile casts) and 1
papillary stenosis (Oddi dysfunction) were found. Strictures were managed with plastic (30 patients)
prostheses or, since 2008, with metal prostheses (12 patients). 94% of cases of non-ischemic stenosis improved with biliary stents. There were no significant differences in outcomes between plastic
and metal prostheses, but there was a significant reduction in the number of ERCPs needed in the
metal stent group (84 versus 28). Fistulas were closed with plastic stents in three of the four patients.
Three patients had stones that were successfully removed. One patient with papillary stenosis improved after sphincterotomy. Complications occurred in 8 patients: four cases of bleeding (all controlled
endoscopically), three cases of mild pancreatitis, and one patient with sepsis that recovered with
antibiotic treatment. Multivariate analysis showed a significant association of anastomotic strictures
with patient age (p = 0.002). The overall survival analysis showed that the probability of survival for
40 months after liver transplantation is 0.745. There were no differences among transplant patients
without biliary complications.
Conclusions. Endoscopic cholangiography is safe and effective for the diagnosis and management of biliary complications following hepatic transplantation. The only factor which showed a direct
relationship with the possibility of biliary complications was age. The survival of the group with biliary
complications did not differ from transplant patients without biliary complications.
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Introduction

Materials and methods

Orthotopic liver transplant (OLT) is the only therapeutic
alternative available for improving the survival and quality
of life for patients with advanced chronic liver disease and
for those with acute liver failure and poor prognoses. Ever
since the first description of OLT by Tomas Starzl (1) in
1963 there have been significant advances in areas such as
organ selection, explant, preservation solutions, implantation techniques and immunosuppression. Complications
derived from the reconstruction of the bile duct are described in between 5% and 25% of the series and are considered, even today, the Achilles heel of OLT (2). Initially,
mortality secondary to biliary complications was 30% (3).
Today it does not go over 10% to 15% (4). However, morbidity - predominantly infectious complications - is still
relevant. Its incidence varies between 10% and 30% (5, 6).
These high rates of post OLT biliary complications point to
the inherently greater sensitivity of the biliary epithelium
to ischemia compared with the sensitivities of hepatocytes
and the vascular endothelium (7).
Stenosis and biliary fistulas are the most frequent complications, but biliary lithiasis and dysfunctions of the sphincter of Oddi are also common. These may appear at any
stage of transplantation, and clinical diagnosis is frequently
confused with other infectious or immunological complications proper to the transplant itself (2, 8).
Biliary complications have become increasingly common
with improved survival of transplant patients. These biliary
complications not only affect survival of the organ, but
have great impacts on the transplant patient’s quality of life
through repeated hospitalizations, interventions and emotional trauma to which patients and their families may be
subject to. In addition, they have an impact on the cost (9).
Despite improvements in surgical techniques and perioperative care for transplant patients, biliary complications
are a therapeutic challenge for transplantation teams. In the
past, surgical intervention was considered the first option
for management of patients with biliary complications
after an OLT (10), but recent papers point to endoscopic treatment for endoscopic retrograde cholangiography (ERCP) as an attractive alternative for treating these
patients. It is less invasive, has a greater diagnostic and therapeutic utility and has low mortality rates when used in
medical centers with this specialty (11-13).
The objective of this study was to evaluate the results of
endoscopic management in a series of patients who presented biliary complications after OLTs at referral centers
in Medellin, Colombia. It is intended to evaluate potential
risk factors and treatment results as well as to determine
impact on patient and graft survival.

Information regarding endoscopic management of biliary
complications was obtained from the clinical records and a
prospective database of all patients who entered the Hepatic
Transplant Program of the Pablo Tobon Uribe Hospital between January 2002 and December 2010 whether or not the
transplantation was performed at this center. As described
in a recent publication, post OLT biliary complication rate
was 9.84%. For this evaluation, 42 patients from the referral
center and 8 patients from another hospital in the city, all
with biliary complications, were managed by endoscopy by
the authors.
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General techniques
All the transplants were deceased-donor liver transplantation (DDLT). Custodial (HTK: Histidine-TryptophanKetoglutarate) preservation solution was employed in all
cases. The piggy back technique was used to join the suprahepatic vena cava of the donor liver to the recipient retrohepatic vena cava by anastomosis followed by anastomosis
of the portal vein and graft reperfusion. This is followed
by arterial anastomosis and finally biliary anastomosis. In
principle a choledochoenterostomy is performed in every
case. Polydioxanone (PDS) 6/0 sutures are used for continuous posterior stitching and separate anterior stitching.
The T tube is never left in the bile duct. Three cavity drains
are left, one is located on the right upper liver, another one
on the right lower liver and another on the left lower liver.
A triple immunosuppression scheme is used without
induction. It combines the use of steroids, azathioprine,
and calcineurin inhibitors (most often cyclosporine).
Steroids are usually discontinued after three months after
transplantation. Mycophenolate mofetil is only employed
in cases of renal dysfunction when dosages of calcineurin inhibitors are decreased or suspended completely in
patients with severe rejection. Tacrolimus is indicated for
pediatric patients, adults with recurrent rejection or histological indicators of poor prognoses.
Patient characteristics
Demographic characteristics of the donors and recipients
and reason for liver transplant were determined. In addition, risk factors for biliary complications in OLTs were
registered. They included donor’s age, hot and cold ischemia times, intrahepatic and perihepatic complications.
Patients who presented any vascular complications were
analyzed separately. No transplants were performed on
patients with ABO incompatibility.
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Indications for endoscopic retrograde
cholangiopancreatography (ERCP)
A total of 148 endoscopic retrograde cholangiopancreatographies (ERCPs) were performed on 50 endoscopically managed patients. Indications for performance of an
ERCP were cholestasis in the absence of cellular rejection
as determined by clinical history (abdominal pain, fever),
radiological findings (bilomas, fistulas, dilated ducts) or
laboratory data showing a cholestatic pattern. Biliary fistula was suspected when excessive amounts of fluid flowed
out of the Jackson-Pratt drain and when imaging indicated
a biloma. These were also indications for ERCP. Patients
with cholestasis without a clear cause but who were not in
chronic or acute rejection also received ERCPs. Hepatic
biopsies were performed to exclude rejection and recurrent
cholestatic hepatitis C virus. ERCPs were postponed in
cases of a biliary dilatation or the presence of gallstones due
to the high risk of development of biliary fistulas. In cases in
which ERCP was indicated, it was performed first. If cholestasis did not resolve, a hepatic biopsy was performed.
Technical aspects of ERCP
ERCP findings included biliary stenoses, fistulas and filling
defects and papillary stenoses (dysfunction of the sphincter of Oddi). We recorded whether or not balloon dilation
was used, whether plastic and/ or metallic stents were used,
and whether there was a stenosis relapse during follow up.
Cannulation of the bile duct was done selectively. Contrast
medium was injected with minimum pressure to avoid
cholangio-venous reflux and potential sepsis. For patients
without stenosis, fistulas or large gall stones, we tried to place
stents without sphincterotomies. All patients received prophylactic antibiotics (sulbactam-ampicillin or ciprofloxacin)
before ERCPs. The majority of these procedures (>80%)
were performed under sedation. Complications such as pancreatitis, bleeding or sepsis were registered.
Non-ischemic stenoses were managed with pneumatic
balloon dilation before placing plastic stents. Successive
replacements throughout a year took place until at least three
10 FR stents had been placed. Since 2008 balloon dilation has
not been used. Instead stenoses have been most frequently
handled with partially covered self-expanding metallic stents
(there were no completely covered stents available).
Ischemic stenosis was considered when there were multiple
stenoses or a stenosis was at least 5mm of the anastomosis.
ERCP complications
ERCP complications were defined according to the criteria
established by Cotton (14, 15). Pancreatitis, cholangitis,

hemorrhaging and perforation were registered when they
occurred. Adverse events were classified as mild when hospitalization was no longer than 3 days, moderate from 4 to
7 days and severe when hospitalization extended for more
than a week. Fatal outcomes were evaluated when death
was attributable to the procedure.
Evaluation of Treatment
Treatment responses were measured by ERCP which
showed complete or almost complete resolution or almost
complete of the stenosis. There is always a residual belt
which does not require subsequent surgical or percutaneous intervention. The normalization of hepatic enzymes
is not the final objective of therapy because many patients
may have marginally increased enzymes for various reasons.
The success of treatment for fistulas was defined as complete closure of the fistula without any symptoms or need
for surgery. The closure of the fistula was confirmed during
the ERCP when the stent was being removed. For patients
with filling defects or papillary stenosis success was defined
as the complete resolution of stones and improvement of
symptoms.
Statistical analysis
Absolute and relative distributions as well as summary indicators (central tendency measurements, position and dispersion) were used for statistical analysis. The Chi squared
independence test or Fisher’s Exact test was used to explore
possible associations in the descriptive analysis. For survival analysis the Kaplan-Meier method was applied using
the Breslow test (generalized Wilcoxon test) for comparing
curves. Cox regression was used for the multivariate analysis; a p value of less than 0.05 was considered statistically
significant. SPSS version 17 was used for data processing
and analysis.
Ethical aspects
This investigation was classified according to the Helsinki
international declaration, the Belmont report and
Colombian Resolution 8430 of 1993 as an investigation
with no biological, physiological, psychological or social
risks. It also took into account resolution 1995 of 1999
which establishes the norms regarding medical record use.
Results
148 ERCP’s were performed on 50 patients for diagnosis
and management of biliary complications. The average age
of these patients (20 men and 20 women) was 47 years
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(range 5 to 71 years of age). ERCPs did not resolve nonischemic stenoses in 2 of 33 patients. The average time
between the first transplant and the first ERCP was 11.6
months, while the minimum follow up time was 7 months
and the average monitoring of the series was 44 months.
Demographic characteristics and other study variables are
shown in Table 1.
Table 1. Patient Characteristics.
Sex (Male/ Female)
Age (years)
Diagnosis

Child-Pugh Class

Primary cirrhosis
Alcoholic cirrhosis
Hepatitis C virus
Hepatitis B virus
Steatonecrosis
Liver failure
Secondary cirrhosis
Others
A
B
C

MELD
Cold ischemia time (minutes)
Hot ischemia time (minutes)
Donor’s age (years)
Perioperative
Hepatic artery thrombosis
complications
Neuroconfusion
Biliary fistula
Hemoperitoneum
Others
Retransplants
Time between OLT and ERCP (months)
Hospital Stay in ICU (days)
Total Hospitalization (days)
Number of ERCPs
1-2
3-4
5-7
ERCP diagnosis
Non-ischemic stenosis
Ischemic stenosis
Fistulas
Gallstones
Oddi Dysfunction
ERCP complications
Bleeding
Pancreatitis
Sepsis
Dead patients
Cause of death
Sepsis
Carcinoma
Renal failure
Chronic rejection
Post operatory bleeding
Global survival rate (months)
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30/20
46.6 ± 16.3
13
8
7
6
5
3
2
6
5
25
20
17.6 ± 5.1
374.4 ± 129.5
28.5 ± 7.5
33.5 ± 12.3
4
3
2
2
6
5
11.7 ± 23.3
4.5 ± 9.1
16.4 ± 15.1
32
88
28
33
9
4
3
1
4
3
1
10
4
3
1
1
1
43.4 ± 33.8

Biliary stenosis
Out of 50 patients, 42 had biliary anastomotic stricture, out
of which 33 were non/ischemic. Initially, the patients were
dilated with a 6 to 8 mm pneumatic balloon (according to
the severity of the stenosis) followed by the placement of a
10 FR plastic stent (Figure 1).
Results from balloon dilatation followed by stenting were
similar to those from stent placement without pneumatic
dilatation. Most recently, metallic stents have been used for
12 patients. They require less time for treating stenoses and
were successful in eleven of the twelve patients (Figure 2
and Table 2).
Table 2. Comparison of results of the use of metallic and plastic stents
for non-ischemic anastomosis.

Plastic stent
Metallic stent
Total

No success

Success

p

1
1
2

17
11
28

0.553

Nevertheless, the 84 ERCPs were necessary for 21
patients with plastic stents while only 28 ERCPs were
required for the 12 patients with metallic stents (p=0.002).
Nine patients presented ischemic stenoses. On average an
ERCP was performed within the first six months following
transplantation, except for one patient with a late arterial
thrombosis. Four out of nine patients passed away less than
a year after transplantation (1 to 9 months - Figure 3).
Biliary fistulas
Four patients developed biliary fistulas: three anastomotic fistulas and one fistula located in the gallbladder bed.
All developed early and were managed with 10 FR plastic
stents. Three were resolved, but in one case stenting failed to stop anastomotic leakage produced by the fistula.
Anastomotic ischemia was suspected and surgery was
performed. On average patients required 2 ERCP’s each.
The second ERCP was performed 6 to 8 weeks after stent
placement to remove the 10 FR stent and to verify closure
(Figure 4).
Filling defects
Gallstones were removed from the bile ducts of three
patients. One of them was associated with an anastomotic
stenosis which was managed with a plastic stent. A patient
presented a cast of gallstones, all which were successfully
managed through sphincterotomy and gallstone extrac-
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A

B

C

D

E

F

Figure 1. Sequence of endoscopic management with plastic stent in two patients with non-ischemic biliary stenosis. A. Cholangiogram with chronic
anastomosis stenosis. B. Pneumatic dilatation of stenosis up to 8 mm. C. Endoscopic management of two biliary plastic stents. D. Cholangiogram with
biliary anastomotic stricture. E. Successive replacement management, three 10 FR biliary stents. F. Control cholangiogram with a resolved biliary stenosis.

A

B

C

D

Figure 2. Sequence of endoscopic management of non-ischemic biliary stenosis with self-expanding metallic stent. A. Cholangiogram with
anastomotic biliary stricture. B. Release of partially covered metallic stent. C. Removal of metallic biliary stent after two months. D. Cholangiogram
of resolved biliary stenosis.

tion. The average number of ERCP’s for this group was 1.6
(Figure 5).

An ERCP found no evidence of anastomotic stenosis, but
did find a large dilatation in the native bile duct (Figure 6).

Sphincter of Oddi Dysfunction

ERCP complications

Even though sphincter of Oddi dysfunction is most frequently described in women, we found this problem in a
male patient 54 months after OLT. The patient presented
abdominal pain and a cholestatic pattern in laboratory tests.

There were eight complications for an incidence of 16%.
Four patients experienced bleeding following sphincterotomies. They were treated endoscopically with sclerotherapy with adrenaline and argon plasma. Transfusions of
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two or three units of red blood cells were required for two
of these patients. Mild pancreatitis, evidenced by increased
blood amylase, was present in three patients. Patients were
observed in a wait and see mode until complete recovery.
There was one case of sepsis following a cholangiography.
The Patient suffered hemodynamic repercussion due to
shock which was managed with antibiotics in the ICU with
a perfect recovery.
Vascular complications
A

B

Figure 3. Non anastomotic or ischemic stenosis. A. Intrahepatic stenosis
due to ischemia associated arterial thrombosis. B. anastomotic stenosis
with intrahepatic biliary dilatation and multiple bilomas.

There were 4 perioperative thromboses of the hepatic
artery, a late thrombosis of the hepatic artery (78 month
post-OLT) and a thrombosis of the portal vein. Two of the
perioperatory thromboses of the hepatic artery evolved
into ischemia. One of them underwent a second operation,
but both patients died. The patient with late thrombosis of
the hepatic artery also had an ischemic stenosis which was
resolved by dilatation and changing the plastic stent. The
patient with portal vein thrombosis had an anastomotic
stenosis which was resolved through the replacement of
the plastic stent.
Biliary complication risk factors
To determine variables implicated in anastomotic and nonanastomotic biliary complications a multivariate analysis
was performed (Cox regression). That analysis evaluated
the patients’ sexes and ages, donors’ ages, Child-Pugh
scores, MELD scores, cold ischemia time, hot ischemia
time and the presence of perioperative complications. The
analysis found a significant association between anastomotic stenoses and patients’ ages (p=0.002) (Table 3).

A

Survival rate
No significant differences were found between survival
times among patients with anastomotic stenosis and those
with non-anastomotic (ischemic) stenosis (p=0.163)
(Figure 7).
An analysis of overall survival rates demonstrated that
the probability of survival at 40 months after liver transplantation was 0.745. This rate was the same for patients
who did not present biliary complications (Figure 8).
Discussion
B
Figure 4. Endoscopic management with plastic stent to stop biliary
leakage from gallbladder bed. A. Cholangriogram showing an early leak
from the gallbladder bed (arrow). B. Prosthesis in biliary position that
helps reduce pressure from the biliary tree.
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This study is the third in a series that has evaluated biliary
complications following OLT. In the first study was an overall evaluation of a group of 254 OLT patients with OLT.
It found an acceptable rate of biliary complications on the
order of 9.8%. This is comparable to other large medical
Original articles

A

B

C

Figure 5. Endoscopic extraction of choledocal gallbladder in an OLT patient. A. Choledocal gallstone, note the difference in diameters. B. Image of
the stone in a Dormia Basket. C. Endoscopic view of stone extraction.

A

B

C

Figure 6. Endoscopic management of sphincter of Oddi dysfunction with plastic stent and sphincterotomy. A. Cholangiogram with a major dilatation
of the native bile duct and normal anastomosis. B. Biliary prosthesis clearing the ostium ampulla and improving cholestasis. C. Wide sphincterotomy
on guide wire after removing plastic stent.
Table 3. Multiple regression analysis (Cox Regression).

Sex
Patient’s age
Donor’s age
Child-Pugh Score
MELD Score
Cold ischemia time
Hot ischemia time
Perioperative
complication

B

SE

Wald

df

Sig.

Exp(B)

-.224
-.036
.020
-.062
-.017
-.002
-.016
-.153

.359
.011
.014
.273
.036
.002
.027
.360

.390
9.801
1.907
.052
.228
2.269
.356
.181

1
1
1
1
1
1
1
1

.533
.002
.167
.820
.633
.132
.551
.671

.799
.965
1.020
.940
.983
.998
.984
.858

95,0% CI for Exp(B)
Lower
Upper
.396
1.614
.943
.987
.992
1.049
.550
1.606
.916
1.055
.994
1.001
.933
1.038
.424
1.737
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Figure 8. Survival time following transplantation.

Figure 7. Survival according to type of stenosis.

centers. A second study, now in press, compared ERCP, the
gold standard for evaluation of biliary complications, with
ultrasound and magnetic resonance cholangiopancreatography (MRCP). It found poor positive predictive sensitivity for ultrasound (55.6% to 93.7%), but better positive
predictive sensitivity for MRCP (80% to 92.3%).
The management of bile duct complications in OLT
patients has taken a turn toward avoidance of repeated
surgical interventions and avoidance of the percutaneous
approach in favor of less invasive interventions such as
ERCP. ERCP results in minimal morbidity and, as shown
in our series, is without mortality. (16)
In conformity with other series (5, 9, 17) the most frequently managed complication was anastomotic or nonischemic stenosis which accounted for 66% of the complications in this study. These stenoses had a 94% response
rate with endoscopic management. Only two out of 31
patients showed no improvement. Stenoses appearing in
the first year following OLT can be managed for 6 months
through stent changes. Those that appear more than a year
after transplantation require stent changes every 1 to 2 years
(18). These patients were treated in two different ways.
Before 2008 balloon dilatation was combined with successive changes of plastic stents. More recently, it has been
found that dilatation alone without stenting is sufficient for
managing stenoses which are not complex (ischemic) (19).
From 2008 balloon dilatation has been abandoned in
favor of direct placement of a partially covered self-expanding metallic stent because dilatation led to migration of
178
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the covered stent (today’s totally covered stents were not
available). Dilation also increased costs and duration of
procedures and added to morbidity by increasing the need
to perform sphincterotomies in order to release balloons.
Of the 12 patients managed with metallic stents, eleven
overcame stenoses and stents were removed 6 to 8 weeks
after being placed. One patient from another city had her
stent removed after 11 months without problems.
Stenoses which are ischemic, non-anastomotic or proximal to an anastomosis are harder to manage endoscopically. These difficulties are related to arterial liabilities such
as hepatic arterial thrombosis, cold ischemia time, longer
organ preservation of over 10 hours and ABO incompatibility. Ischemic stenoses generally compromise the hepatic
hilum and have multiple presentations which compromise
the intrahepatic ducts (Figure 3). The gallstone molds form
frequently in these patients and they must be managed with
balloon dilatation and successive stent replacements. On
average, they require a greater number of ERCP’s and have
lower response rates than do patients with non-ischemic
stenoses. Nevertheless, it has been proven that the endoscopic treatment of these patients does not affect future
reconstructive surgery (20). It is recommended that endoscopic management be exhausted before percutaneous surgery is attempted for these patients. Recently, reliable success of intrahepatic biliary dilatation with ERCP has been
described (21). Exceptions are patients with compromised
hepatic confluence extending to the right and left liver. For
these patients percutaneous intervention may be more
Original articles

advantageous. Long term monitoring of these patients
must be short because the possibility of stenotic relapse is
high even several years after successful intervention (22).
ERCP generally locates biliary fistulas even in cases
where a suspected fistula cannot be located after repeated
use of contrast imaging. In an immunosuppressed patient,
it is recommended that the stent be left in. the probability
of fistula improvement is 95%. In our series there were no
fistulas associated with T tube removal. The four that were
related were early fistulas. In the case of a T tube fistula,
it is recommended that the stent be placed parallel to the
T tube. It should be either removed immediately or after a
day or two. Both approaches are safe. Most patients require
only two ERCP’s, one to place the stent and one to remove
it. These differ from post cholecystectomy fistulas, which
are resolved early. In the case of OLT these fistulas may
have take longer to close due to immunosuppression. For
this reason it is recommended that removal wait two to
three months. This wait is justified by the frequent development of late fistulas after removal of the T tube. Other series
have looked at the use of nasal-biliary drains (23), but the
discomfort they involve, the high rate of self-removal and
longer hospital stays have led even those authors to recommend immediate surgery (10). Currently, the recommended approach is endoscopic, reserving surgery for when the
endoscopic approach has failed. Results with management
of biliary stenosis with metallic stents have generally been
favorable, with some groups favoring them (24-32), and
other groups criticizing them (33).
As we have mentioned in our series, in 50% of these cases
the presence of biliary stones is associated with stenosis.
We recommend dilating the stenosis before removing
the gallstone. Differential diagnosis includes checking
for the presence of clots and biliary molds. Biliary molds
are related to diffuse ischemic hilum stenoses (34). Even
though endoscopic intervention may be attempted, the
long term prognosis is poor because of the frequent infections and hepatic abscesses so this condition is commonly
approached percutaneously. In general, bile duct compromise from several stenoses and hepatic artery thrombosis
must be approached by a quick retransplant.
Sphincter of Oddi dysfunction following OLT has been
described in from 3% to 7% of cases and is a late complication (2, 22). The diagnosis is based on dilation of the native
bile duct associated with increased hepatic enzymes, with
improvement after the sphincterotomy. In these patients
sphincter manometry is not justified.
Our series had fewer biliary complications than other
series discussed here. One of the reasons is that T tubes
were not used when the surgeon reconstructed bile ducts.
A randomized study has shown that T tubes were associated with five times more frequent complications (35).

Choledocal-choledocal reconstruction allows an endoscopic approach to the bile duct and is recommended even for
OLT’s with a live donor which has a greater incidence of
biliary complications (36, 37).
A reasonable rate of complications after ERCP of 16%
was found in this study. Bleeding following sphincterotomy predominated (8%), occurring in four patients two
of whom required transfusions. Acute pancreatitis (6%)
was not as frequent as in other series where they have been
described as occurring more frequently than in neoplastic
ERCPs (38). Although sepsis did develop following one
ERCP this does not necessarily imply that the procedure
induced morbidity. Since the sepsis was resolved by a stay
in the ICU with antibiotics intervention the procedure can
be described as safe and effective (13).
Vascular and biliary complications which occurred included four biliary thromboses, two anastomotic stenoses
and one non-anastomotic stenosis. One patient required a
retransplant and passed away due to massive post-op bleeding. An association between arterial vascular complications and biliary stenosis is recognized (39).
The multivariate analysis (Cox regression) showed a significant relation between the presentation time of stenosis
and age. Different series have described other associations
such as the use of a T tube and the level of pre-op bilirubin
(40, 41). Another study describes cold ischemia time and
the presence of cirrhosis prior to OLT (42), while another
discusses male sex and insert rejection (43).
More recently the administration of Sorafenib (tyrosinekinase inhibitor) to prevent progression of hepatocellular
carcinoma in OLT waiting list patients has been described as
increasing the possibility of biliary complications and acute
rejection (44). On the other hand, Sirolimus (mTOR inhibitor), due to its negative effects on collagen and colangiocite
regeneration, has also been implicated as an inducer of biliary
complications in these patients (45). The habit of smoking
was not evaluated, which has also been implicated in vascular
and biliary complications in OLT patients (46, 47).
Based on the study previously mentioned, biliary complications did not have an impact on grafts or patients, a
case that has already been mentioned in other publications
(48). In our series, only diffuse stenoses with hilum compromise negatively impacted the survival of the graft and
the patient, as has been widely reported (49). Success in
the management of these patients is based on an interdisciplinary focus with the concurrence of hepatologists, endoscopists, transplant surgeons and interventional radiologists.
Many questions arise when reviewing the data presented
here and in other series regarding management of biliary
complications through endoscopy. There is no unified protocol for endoscopic management of these patients that
determines the number of cholangiographies, their time
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sequence, whether to use metallic or plastic stents, the
period between plastic stent changes, or when protocols
should be changed or even when they have failed. These
questions will only be solved with randomized studies with
a great number of patients.
Conclusions
Endoscopic cholangiography is a safe and effective intervention for the diagnosis and management of biliary
complications secondary to OLT. It obviates the necessity of more invasive interventions such as percutaneous
intervention or surgery which have higher rates of morbidity and mortality. These approaches must be reserved
for cases where endoscopic management has failed. Only
age showed a direct relation to the possibility of biliary
complications. The survival rate of the group of patients
with biliary complications does not differ from the survival rate of transplanted patients who did not have biliary
complications.
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