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Abstract
Introduction: Biliary duct complications following an orthotopic liver transplant (OLT) are some of the most
important problems since they can cause graft dysfunction and death.

Objective: Evaluate the incidence level of biliary complications following OLTs in our institution.

Methodology: The clinical charts of 254 patients who had had OLTs with deceased liver donors were
retrospectively evaluated to identify those who developed biliary complications.

Results: 25 patients with biliary complications, or a frequency of 9.84%, were documented. 21 cases
(84%) had biliary strictures. Of these 16 (64%) had anastomotic strictures and 5 (20%) had non-anastomotic
strictures. There were 7 cases (28%) of biliary leakage. Other complications were less frequent. The survival
rate is 88% with mean follow up time of 37.8 months.

Conclusion: Post OLT biliary complications are still frequent; however, the development of endoscopic and
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percutaneous interventions has improved the general prognosis of these patients.

Biliary duct complications, biliary stricture, biliary leakage, orthotopic liver transplant.

INTRODUCTION

The orthotopic liver transplant (OLT) is the treatment
of choice for acute and chronic hepatic failure (1).
Complications in the biliary duct are one of the mayor
complications since they can cause graft dysfunction or
death (1, 2). The incidence of biliary complications among
patients in the initial series was 50% (3), but now studies
show an incidence of 17.3% (range of 9% - 30%) among
patients receiving transplants from a deceased donor
and higher rates among patients with hepatic transplants
from live donors (28.7% , range of 16.1% to 33.3%) (4).
Refinements of surgical technique, preservation methods
and immunosuppression have all reduced the frequency
of this complication. The development of endoscopic and
percutaneous management for these types of complica-
tions has improved the overall prognosis. However, they

continue to be an important cause of morbidity, increased
number and duration of hospitalizations, and resulting
increased costs. The objective of this study was to evaluate
the frequency of biliary complications after OLTs and to
describe the most important variables among patients in
the hepatic transplant group from the Pablo Tobon Uribe
hospital and Antioquia University in Medellin, Colombia.

MATERIALS Y METHODS

From February, 2004 to November, 2010 two hundred
sixty nine (269) liver transplants were performed on adults
in the hepatic transplant program of the Pablo Tobon Uribe
Hospital and Antioquia University. Out of these, 15 were
re-transplants and all donors were deceased. Biliary com-
plications were evaluated in 254 patients who had received
OLTs for the first time. In all of cases deceased donors
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had been used. Transplants were performed using the

Piggyback technique and reconstruction of the biliary duct

through choledocho choledochostomy without T tube or

Roux-en-Y biliary bypass, depending on the case.

Clinical charts and the data base of the transplant group
were retrospectively reviewed. Data reviewed included
demographic variables, etiology of hepatic diseases, seve-
rity, indications for transplants, ischemia times, surgical
techniques, surgical complications, types of biliary compli-
cations, management techniques and prognoses.

Biliary complications were classified as follows:

« Anastomotic stenosis: short single lesions located at
the site of the anastomosis (Figure 1).

« Non-anastomotic stenosis: multiple lesions which are
predominantly hilar, or diffuse intrahepatic lesions
(Figure 2).

« Biliary leaks: bile leaking from biliary duct whether or
not at site of anastomosis (Figure 3)-

« Other complications found: Lithiasis, biliary sludge,
bilomas (Figure 4), and Sphincter of Oddi dysfunctions.

Early complications were defined as those which occurred
during the first 30 days following transplant. Those which
occurred after the first month were classified as late com-
plications.

To the extent that variables existed within the study
group, results are presented descriptively. Continuous
variables are shown as median or mean averages in agree-
ment with the data distribution.

RESULTS

From February, 2004 to November, 2010 (81 months),
254 liver transplants were performed on adults using liver
allografts from deceased donors. Pediatric patients and re-
transplants were not included in this analysis. In the retros-
pective analysis, 25 patients were diagnosed with biliary
complications, for an incidence of 9.84%. Demographic
characteristics, etiologies indicating OLTs, and severity of
the disease are summarized in Table 1.

Choledocal choledochostomies were performed to
accomplish biliary duct anastomoses in 22 cases (88%).
While 3 cases (12%) required a Roux-en-Y biliary bypasses
because of biliary cirrhosis. This was secondary to hepatoli-
thiasis in 2 cases, but was the result of a post-surgical lesion
of the biliary duct in once case.

The average donor age was 38 years. Average of cold
ischemia time was 345 minutes, while average hot ischemia
time was 28 minutes. Perioperative complications included
3 cases of hepatic artery thrombosis, one case of portal vein
thrombosis and 4 patients who required performance of
surgery a second time due to bleeding (Table 2).

Table 1. Characteristics of patients with biliary complications.

Characteristic Total n: 25
Age (years) 49 (£19)
Gender
Masculine 16 (64%)
Feminine 9 (36%)
Pre-transplant diagnosis
Cirrhosis due to Alcohol 5(20%)
Primary biliary Cirrhosis 3 (12%)
Secondary biliary Cirrhosis 3(12%)
Cirrhosis due to HBV 2 (8%)
Cirrhosis due to HCV 2 (8%)
Cirrhosis due to HCV and HCC 2 (8%)
Cryptogenic Cirrhosis 4 (16%)
Primary sclerosing Cholangitis 1(4%)
Acute hepatic failure 2 (8%)
Fibrolamellar carcinoma 1(4%)
Child-Pugh Classification
A/B/IC 211477
MELD Punctuation* 17 (+6)

Abbreviations: HBV, Hepatitis B virus; HCV, Hepatitis C Virus; HCC,
Hepatocellular Carcinoma; MELD Model for End-Stage Liver Disease.
* Acute hepatic failure patients are not included.

Table 2. Characteristic techniques for OLT.

Age of the donor (years) 38 (£13)
Time of cold ischemia (minutes) 345 (£101)
Time of hot ischemia (minutes) 28 (£7)
Intraoperative complications

Hepatic artery thrombosis 1
Massive bleeding 1
Perioperative complications

Hepatic artery thrombosis 2

Portal vein thrombosis 1
Second intervention due to bleeding 4
Infection 3

Acute renal insufficiency 1

Type of anastomosis

Choledochocholedochostomy 22 (88%)
Roux-en-Y biliary bypass 3 (12%)

Abbreviations: OLT, Orthotopic liver transplant.

Thirty-five biliary complications were found among the
25 patients (One patient may suffer more than one compli-
cation). There were 21 cases (84%) of biliary duct stenosis,
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DIFFERENT TYPES OF BILIARY COMPLICATIONS IN OLT

Figure 1. Single stenosis in a successfully managed anastomosis with
successive changes of plastic stents for almost a year.

Figure 2. Endoscopic correlation with an MRI in a patient with long and
multiple non- anastomotic stenosis.

Figure 3. Mild anastomotic stenosis with local biliary leakage,
endoscopically managed with CPRE and placement of a plastic stent.

out of which 16 patients (64%) had anastomotic stenosis
and S (20%) had non-anastomotic stenosis. There were also
7 cases (18%) of biliary leakage out of which 4 were isola-
ted and 3 were associated with biliary stenosis. Other com-
plications such as lithiasis, biliary sludge and bilomas, were
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Figure 4. Multiple bilomas in the explanted liver in a patient with
ischemic stenosis from anastomosis.

less frequently present. They were usually associated with
biliary stenosis. No cases of Sphincter of Oddis dysfunction
were found. Eight cases (50%) of anastomotic stenosis and
the majority of biliary leakages and bilomas (88%) were
found in the first month after OLT. Complications such as
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biliary sludge and lithiasis were always found later than the
first month following OLT (Table 3).

Table 3. Biliary duct complications.

Type Complication Time of

Early Late p{:\soi:;ast;gn

Anastomotic stenosis 16 (64%) 8/8 1.23 (0.2-24)

Non- anastomotic 5(20%) 312 0.83 (0.63-24)

stenosis

Biliary leaks * 7 (28%) 6/1 0.82 (0.1-1.5)

Others

Biliary lithiasis 3 (12%) 0/3 18.4 (3.5-24)

Biliary sludge 2 (8%) 0/2 12.75 (1.5-24)

Bilomas 2 (8%) 2/0 0.65 (0.6-0.7)

Sphincter of Oddi 0 (0%) -

dysfunction

*The data are expressed in medians
t One patient also had none anastomotic stenosis and two patients had
anastomotic stenosis.

Sixty-four% of the complications were managed with a
biliary stent placed through endoscopic retrograde cho-
langiopancreatographies (ERCPs). Four cases (16%)
required internal-external biliary drainage by percutaneous
transhepatic cholangiography (PTHC). Three patients
had re-transplantations because of lesions associated with
thrombosis of the hepatic artery and severe ischemic cho-
langiopathy. One patient required biliary duct re-interven-
tion and a new choledochocholedochostomy because of
necrosis of the anastomosis. To date 88% of this group of
patients has survived, with mean follow-up time of 37.8
months (Table 4).

Table 4. Management of biliary complications and patient survival.

Type of AS NAS BL BLy BLy Totaln:
intervention  (n:14) (n:4) (n:4)* AS NAS 25
(n:2) (n:1)

Biliary stent 1" 2 1 2 0 16 (64%)
Biliary drainage IE 3 1 0 0 0 4 (16%)
OLTR 1 1 0 1 3 (12%)
Biliary duct 0 0 1 0 0 1 (4%)
re-intervention
Patient survival
Alive 13 4 2 2 1 22(88%)
Deceased 1 0 2 0 0 3(12%)

Abbreviations: AS, Anastomotic stenosis; NAS, Non-anastomotic
stenosis: BL, biliary leakages; biliary drainage I/E, internal-external
biliary drainage; OLRT, Orthotopic liver re-transplant

* One patient did not require specific intervention.

DISCUSSION

Complications of the biliary duct still occur frequently,
resulting in higher levels of morbidity and higher costs.
Moreover, they can cause loss of a graft or lead to death
of the patient (5). Our analysis of 254 OLT cases at this
institution shows a low frequency of biliary complications
(9.84% of the cases) which is comparable to the most
current series (6, 7). In early reports of biliary complica-
tions leaks and biliary fistulas occurred most frequently.
They were related to the surgical technique and to the use
of the T tube to reconstruct the biliary duct (8). In our
series the most frequent complication was biliary stenosis
which was present in 84% of the cases. These may also be
associated with biliary leaks or lithiases. We found that the
most frequently occurring early lesions were biliary leaks
and bilomas. Stenotic lesions may appear from the first
week after surgery to two years after the transplant (9).

Risk factors for the appearance of biliary complications
can be divided into mechanical, such as those dependent
on surgical techniques; ischemic, such as thrombosis in
the hepatic artery, lesions due to biliary duct bypasses,
ischemic-reperfusion, immunologic, such as ABO incom-
patibility, and indirect complications due to CMV infec-
tions (10). We did not determine association of risk factors
in our series, but we did find incidences of hepatic artery
thrombosis, massive intraoperative bleeding and re-inter-
ventions due to postoperative bleeding that may be related
to ischemic lesions of the biliary duct.

The clinical presentation of biliary complications varies.
They can be asymptomatic with alterations in the hepatic
profile, high transaminases, bilirubin, alkaline phospha-
tase and gama glutamyl transferase, although other cases
present jaundice, abdominal pain, fever and signs of biliary
obstruction (11).

These patients’ transplanted livers were initially tested
with Doppler ultrasound. If this initial study suggested
complications of the hepatic artery, an arteriogram was
performed to rule out thrombosis or stenosis of the hepatic
artery.

If the ultrasound shows dilation in the biliary duct the
positive predictable value is high for biliary duct compli-
cations, but, if no dilation is seen, the sensitivity is low
(38%-68%) (12-13). In our series 11 cases (52% of the
21 patients with biliary duct stenosis) showed dilation in
the ultrasound. The next step of the evaluation consists in
performing an abdominal MRI to study the gall bladder
and bile ducts or an ERCP in order to classify the lesion
and determine the type of intervention best suited for its
management.

In the last two decades management of biliary complica-
tions from OLTSs has undergone a transition from predomi-
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nantly surgical intervention towards endoscopic and percu-
taneous intervention. Percutaneous interventions are the
second line due to their invasive nature, but they are neces-
sary for enteroanastomises which are technically harder
to perform endoscopically through the biliary duct (14).
Surgical intervention is reserved for cases in which other
interventions are not appropriate. Re-transplants are used
when there are complex lesions, especially those associa-
ted with severe ischemic cholangiopathy. Balloon dilation
without placement of a stent is successful in approximately
40% of the cases (15). Placement of plastic stents can be
successful in up to 90% of the lesions (16). In recent years
the placement of self expanding mechanical stents has been
explored. They have the advantage of decreasing interven-
tions into the biliary duct, but little information has been
published about this technique to date (17-18). The pre-
sent study solved 64% of the cases with biliary stents using
ERCP. Internal-external biliary drainage was required in
four cases, out of which 3 required Roux Y bypasses. Three
patients were re-transplanted because of associated hepatic
artery thromboses. One patient was re-intervened due to
necrosis of the biliary anastomosis and biliary leakage.

When patients with biliary complications are adequa-
tely treated, the survival rate is comparable to the controls
without biliary complications (19). Our report also shows
that survival for this group of patients is 88%. The survival
of the graft is affected in cases with greater associated vascu-
lar complications and severe ischemic cholangiopathy that
indicate the necessity of a liver re-transplant.

In conclusion, post-hepatic transplant biliary complica-
tions are still frequent and generate high levels of morbidity
for patients and high patient care costs. However, the deve-
lopment of endoscopic and percutaneous intervention
techniques has improved the general prognoses for these
complications. Re-transplant is the therapy of choice only
for severe cases, especially those associated with hepatic
artery thrombosis.
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