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Background and Aims: Biliary tract complications following
liver transplant remain an important source of morbidity and
mortality. Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) has become a common therapeutic option be-
fore other invasive procedures. The aim of this study was to
evaluate ERCP efficacy in managing this type of complica-
tions. Methods: Retrospective study of all patients who un-
derwent therapeutic ERCP due to post-liver transplant bili-
ary complications between September 2005 and September
2015, at a deceased donor liver transplantation centre. Re-
sults: Therapeutic ERCP was performed in 120 patients (64%
men; mean age 46 + 14 years). Biliary complications were
anastomotic strictures (AS) in 70%, non-anastomotic stric-
tures (NAS) in 14%, bile leaks (BL) in 5.8%, and bile duct
stones (BDS) in 32%. The mean time between liver transplant
and first ERCP was: 19 + 30 months in AS, 17 £ 30 months in
NAS, 61 = 28 months in BDS, and 0.7 + 0.6 months in BL (p <

0.001). The number of ERCP performed per patient was: 3.8
+2.4inAS,3.8+2.1inNAS,1.9+1inBDS,and 1.9+ 0.5in BL
(p = 0.003). The duration of the treatment was: 18 + 19
monthsin AS, 21+ 17 monthsin NAS, 10 = 10 monthsin BDS,
and 4 + 3 months in BL (p = 0.064). Overall, biliary complica-
tions were successfully managed by ERCP in 46% of cases,
either as an isolated procedure (43%) or rendez-vous ERCP
(3%). Per complication, ERCP was effective in 39% of AS, in
12% of NAS, in 91% of BDS, and in 86% of BL. Globally, the
mean follow-up of the successful cases was 43 + 31 months.
Percutaneous transhepatic cholangiography and/or surgery
were performed in 48% of patients in whom ERCP was un-
successful. The odds ratio for effective endoscopic treatment
was 0.2 for NAS (0.057-0.815), 12.4 for BDS (1.535-100.9),
and 6.9 for BL (0.798-58.95). No statistical significance was
found for AS (p = 0.247). Conclusions: ERCP allowed the
treatment of biliary complication in about half of patients,
avoiding a more invasive procedure. Endoscopic treatment
was more effective for BDS and BL.
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Eficacia da colangiopancreatografia retrograda
endoscépica no tratamento de complicacoes biliares
apos transplante hepatico: 10 anos de experiéncia de
um centro

Palavras Chave

Transpante hepatico - Complicagdes biliares -
Colangiopancreatografia retrégrada endoscépica -
Eficacia terapéutica

Resumo

Introdugdo: As complicacdes biliares apés transplante he-
patico sao uma fonte importante de morbilidade e morta-
lidade. A colangiopancreatografia retrograda endoscopi-
ca (CPRE) é a primeira opg¢édo de tratamento em muitos ca-
sos, previamente a procedimentos mais invasivos. O
objetivo deste trabalho foi avaliar a eficacia da CPRE no
tratamento destas complicacdes. Doentes e métodos: Es-
tudo retrospetivo de todos os doentes submetidos a CPRE
terapéutica devido a complicacdes biliares apos trans-
plante hepdtico, entre setembro de 2005 e setembro de
2015. Resultados: Incluidos 120 doentes submetidos a
CPRE terapéutica, sendo 64% do sexo masculino, com ida-
de média de 46 + 14 anos. Complicagdes biliares: estenose
da anastomose (EA) em 70%, estenose nao anastomotica
(ENA) em 14%, coledocolitiase em 32% e fuga biliar (FB)
em 5,8%. Tempo entre transplante e primeira CPRE (me-
ses): 19 +30 nas EA, 17 + 30 nas ENA, 61 + 28 na coledoco-
litiase e 0,7 £ 0,6 na FB (p < 0,001). NUmero de CPRE por
doente: 3,8 + 2,4 nas EA, 3,8 = 2,1 nas ENA, 1,9 = 1 na cole-
docolitiase e 1,9 £ 0,5 na FB (p = 0,003). Duracao do trata-
mento (meses): 18 + 19 nas EA, 21 £ 17 nas ENA, 10 £ 10
na coledocolitiase e 4 + 3 nas FB (p = 0,064). Globalmente,
a CPRE terapéutica foi eficazem 46% dos casos (como pro-
cedimento isolado em 43% e por rendez-vous em 3%). Efi-
cacia por complicagdo: 39% nas EA, 12% nas ENA, 91% na
coledocolitiase e 86% nas FB. O tempo médio de follow-up
foi de 43 + 31 meses. Em 48% dos doentes, foi realizada
terapéutica por colangiografia percutanea e/ou cirurgia
por ineficacia da CPRE. Odds ratio para um tratamento en-
doscépico eficaz: 0,2 para ENA (0,057-0,815), 12,4 para co-
ledocolitiase (1,535-100,9) e 6.9 para FB (0,798-58,95).
Nao houve diferencas estatisticamente significativas para
a presenca de uma EA. Conclusées: A CPRE foi eficaz no
tratamento de complicagdes biliares apds transplante he-
patico em cerca de metade dos casos, evitando outros
procedimentos invasivos. O tratamento endoscépico foi
particularmente eficaz em casos de coledocolitiase e FB.

© 2017 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Efficacy of ERCP in Biliary Complications
after Liver Transplant

Biliary complications following orthotopic liver trans-
plant (LT) are a common source of morbidity and affect
patient survival [1]. The overall reported incidence of bil-
iary complications is 5-30% and they are more frequent
followingliving donor LT [1-3]. Biliary complications in-
clude anastomotic strictures (AS), non-anastomotic stric-
tures (NAS), also called ischaemic type biliary strictures,
bile duct stones (BDS), biliary leaks (BL), and other less
common conditions [1, 3]. Multiple risk factors are iden-
tified, including recipient factors (age, advanced liver
dysfunction), graft factors (prolonged cold and warm
ischaemia time), surgical factors (living or deceased do-
nor, surgical technique) and postoperative course factors
(hepatic artery thrombosis), among others [1]. Despite
the knowledge of the risk factors and the medical and sur-
gical improvements, biliary complications are still con-
sidered one of the most important issues in the manage-
ment of post-LT patients [1, 4].

Treatment of biliary complications may be complex
and involves endoscopic retrograde cholangiopancrea-
tography (ERCP), percutaneous transhepatic cholangi-
ography (PTC), or surgery. In some cases, a combination
of different techniques may be necessary [4]. Nowadays,
ERCP is commonly the first treatment modality and is
considered the gold standard for patients with duct-to-
duct anastomosis [1, 5]. PTC is reserved for cases of un-
successful ERCP or as a complement to ERCP (rendez-
vous technique) [1]. Surgery is usually indicated for re-
fractory or severe conditions not manageable by less
invasive techniques [1]. Although it is a first-line therapy,
the reported outcomes for ERCP in the literature are vari-
able, mainly for bile duct strictures, and most data are
from retrospective studies [5-8].

The purpose of this study was to describe how ERCP
has been used in the management of biliary complica-
tions following LT in our centre. The principal aims were:
(a) to describe the endoscopic treatment, (b) to evaluate
ERCP efficacy, and (c) to analyse treatment-related fac-
tors associated with better outcomes.

A single-centre retrospective study of all ERCP performed be-
tween September 2005 and September 2015 in adults with biliary
complications following deceased donor LT took place at Centro
Hospitalar e Universitario de Coimbra. In a primary phase, all pa-
tients who underwent ERCP were studied. Since our aim was to
describe therapeutic procedures and evaluate ERCP efficacy, only
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ERCP performed with therapeutic purposes were included. Col-
lected data included patient demographics (age, gender), aetiology
of liver disease, biliary complications, time between LT and biliary
complication, number of ERCP per patient, duration of treatment,
endoscopic therapy (stent placement, dilatation, stone removal),
outcome, follow-up time, and complementary or alternative treat-
ments to ERCP (PTC and/or surgery). Follow-up of all patients
was evaluated in March 2016 and only patients with complete
treatment were included (patients with ongoing treatment were
not included).

ERCP was considered effective when biliary complication was
successfully managed solely by ERCP and no other procedure
(PTC or surgery) was performed. ERCP was also considered ef-
fective when a PTC was performed at some time during the treat-
ment to allow access to the biliary duct (rendez-vous). However,
the results are presented separately. ERCP was considered ineffec-
tive when the manifestations of biliary complication remained or
recurred after ERCP and alternative treatment was performed,
such as PTC, surgery or both. Cases in which it was not possible
to cannulate the papilla or the desired bile duct were classified as
a technical failure. Cases of mortality unrelated to biliary compli-
cation occurring prior to the efficacy evaluation were also regis-
tered.

ERCPs were performed using Olympus TJF-145 Video Duode-
noscopes. There is not a predefined protocol regarding endoscop-
ic treatment of biliary complications after LT in our unit. The type
of treatment (dilation and/or stent placement), the diameter, size
and number of stents, and the frequency of stent replacement were
determined according to the gastroenterologist’s clinical judge-
ment at the procedure and patient evolution. Plastic stents were
used and strictures were dilated by using high-pressure pneumat-
ic biliary balloons ranging from 4 to 10 mm.

Statistical Analysis

Statistical analysis was performed with Statistical Package for
the Social Sciences (SPSS®) version 20. Descriptive information is
presented as a proportion or mean * standard deviation (SD) ac-
cording to the type of variable (categorical or quantitative). Nor-
mality tests were performed. Statistical tests for categorical vari-
ables included the ¥ test or the Fisher exact test and for quantita-
tive variables we used the Student ¢ test or the Mann-Whitney,
ANOVA or Kruskal-Wallis tests, as appropriate following normal-
ity tests. Odds ratios (OR) are presented as a value and 95% confi-
dence interval (CI).

Patients

During the study period, ERCP was performed in 145
LT patients. From these, 25 patients were excluded due to
one of the following reasons: insufficient data, ERCP per-
formed as a diagnostic procedure, previously suspected
biliary complication not confirmed by ERCP or patients
in on-going treatment. After the application of exclusion
criteria, 120 patients submitted to therapeutic ERCP
where included in the study.
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Table 1. Demographic and clinical data of the 120 patients under-
going therapeutic ERCP following LT

Age, mean * SD, years 46+14
Male gender, 1 (%) 77 (64)
Indication for liver transplant, n (%)
Amyloid polyneuropathy 31 (26)
Alcoholic cirrhosis 28 (23)
Hepatocellular carcinoma 21(17)
Autoimmune (AIH, PBC, PSC) 9 (7.5)
Acute liver failure 7 (5.8)
Hepatitis C cirrhosis 5(4.2)
Hepatitis B cirrhosis 3(2.5)
Wilson disease 3(2.5)
Other 12 (11)
Months from LT to ERCP
Mean + SD 21+40
Range 0.1-336
Biliary complication, n (%)
Anastomotic strictures 84 (70)
Non-anastomotic strictures 17 (14)
Bile duct stones 38 (32)
Isolated bile duct stones 11 (9.2)
Bile duct stones associated with 27 (23)
strictures 7 (5.8)
Biliary leak 1(0.8)

T-tube fragment retained in bile duct

ATH, autoimmune hepatitis; ERCP, endoscopic retrograde
cholangiopancreatography; LT, liver transplant; PBC, primary bil-
iary cholangitis; PSC, primary sclerosing cholangitis; SD, standard
deviation.

Demographic and clinical data of the 120 patients sub-
mitted to therapeutic ERCP are described in Table 1.
Mean age was 46 + 14 years and 64% were male. The most
frequent indications for LT were amyloid polyneuropa-
thy in 31 patients, alcoholic cirrhosis in 28, and hepato-
cellular carcinoma in 21. ERCP was performed following
a mean of 21 + 40 months after LT. Diagnosed biliary
complications were as follows: AS in 84 (70%) patients,
NAS in 17 (14%), 15 being extrahepatic, BL in 7 (5.8%),
and T-tube fragment retained in biliary duct in 1 (0.8%)
patient. BDS occurred in 38 (32%) cases: 11 (9.2%) pa-
tients had isolated BDS (BDSi), while the remaining 27
(23%) were associated with AS or NAS (BDSs).

Endoscopic Treatment — Description

There was a unique case of a T-tube fragment retained
in the bile duct, in which complete endoscopic extraction
was not possible. The patient developed a complex stric-
ture and underwent surgery (re-transplantation). Since
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Table 2. Description of endoscopic treatment performed with ERCP according to the type of biliary complication

Anastomotic
stricture
(n=84)

Treatment-related characteristics

Months from LT to ERCP, mean + SD (m-M)
ERCP per patient, mean + SD (m-M)
Months of treatment, mean + SD (m-M)

19429 (0.7-144)
3.8+2.4 (1-10)
18+19 (1-96)

Stent placement, n (%) 57 (68)

Stents per patient, mean + SD (m-M) 33+2.0(1-9)
Dilation, n (%) 59 (70)
Dilations per patient, mean + SD (m-M) 33+2.1 1-11)
Stone removal, n (%) 23 (27)
Technical failure, n (%) 19 (23)

Non-anastomotic  Isolated bile Biliary leak p
stricture (n =17)  duct stones (n=7)
(n=11)
17+£29* (2-108) 61+28 (4-336) 0.7£0.6 (0.1-2) <0.001
3.8+2.1*(1-8) 1.9+£1.0 (1-4) 1.6£0.5(1-2) 0.003
30417 (1-55) 10410 (1-24) 443 (2-8) 0.064
12 (71)* 2(18) 2(29) 0.003
2.6+1.4(1-6) 1 per patient 1 per patient 0.089
11 (65) - - 0.774
3.1+1.9 1-7) - - 0.064
4(24) 10 (91) 0 -
4(24) 1(9) 0 0.401

ERCP, endoscopic retrograde cholangiopancreatography; LT, liver transplant; M, maximum; m, minimum; SD, standard deviation.
Figures in bold are significant. * Comparison between anastomotic strictures and non-anastomotic strictures showed p > 0.05 for all

characteristics.

Table 3. Efficacy of ERCP in the treatment of biliary complications following liver transplant

Evaluation of ERCP efficacy Anastomotic Non-anastomotic Isolated bile Biliary leak Total

stricture stricture duct stones (n=7)

(n=284) (n=17) (n=11)
Effective, n (%) 33 (39) 2(12) 10 (91) 6 (86) 51 (43)
Rendez-vous, n (%) 3(3.6) 1(5.8) 0 0 4(3.4)
Months without recurrence, mean + SD (m-M) 38+30(6-114) 48+42(9-93) 46+28 (15-114) 65+40 (6-114) 43+31(6-114)
Ineffective, n (%) 24 (29) 8 (47) 0 (0.0) 1(14) 33 (28)
Technical failure, 7 (%) 19 (23) 4(24) 1(9.1) 0 24 (20)
Not evaluated?, n (%) 5(6.0) 2(12) 0 0 7 (5.9)

ERCP, endoscopic retrograde cholangiopancreatography; LT, liver transplant; M, maximum; m, minimum; SD, standard deviation. * Mortality unre-

lated to biliary complication.

this was a single case, it was excluded from the remaining
statistical analyses.

Table 2 relates the characteristics of endoscopic treat-
ment to each complication. The mean time between LT
and biliary complication was statistically different be-
tween complications (p < 0.001). BL occurred earlier than
AS (p <0.001), NAS (p = 0.012) and BDSi (p < 0.001), and
BDSi occurred following a more prolonged time than AS
(p = 0.036) and NAS (p = 0.03). There were no statistical
differences between presentation of AS and NAS.

Twenty-four cases were classified as a technical failure,
in which no treatment was performed, since it was not
possible to cannulate the papilla (4 cases) or the desired
biliary duct after sphincterotomy (20 cases). There were
cases of technical failure in all complications except for
BL, with no statistical differences between complications
(p = 0.401).

Efficacy of ERCP in Biliary Complications
after Liver Transplant

Multiple ERCP were required in the majority of pa-
tients, with 92 (77%) patients requiring more than 1 pro-
cedure and 27 (23%) underwent 1 ERCP. The mean num-
ber of ERCP per patient was 3.8 + 2.4 for AS, 3.8 + 2.1 for
NAS, 1.9 + 1.0 for BDSi, and 1.6 + 0.5 for BL (p = 0.003).

Regarding AS, stents were placed in 57 (68%) patients,
with a mean of 3.3 + 2.0 per patient and dilation was per-
formed in 59 (70%), with a mean of 3.3 + 2.1 per patient.
For NAS, stents were placed in 12 (71%) patients, with a
mean of 2.6 + 1.4 per patient and dilation was performed
in 11 (65%), with a mean of 3.1 + 1.9 per patient. From a
total of 110 plastic stents, the most common diameters
were 8.5 Fr in 38 (35%) stents and 10 Fr in 50 (53%), fol-
lowed by 11.5Frin7,7 Frin 3,11 Frin 2 and 9.5 Frin 1.
Stents were removed or replaced after a mean time of 4.5
+ 2.6 months. In 26% of the procedures, 2 simultaneous
stents were placed and, in the remaining, 1 single stent
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Table 4. Univariate analyses for factors related to ERCP efficacy

Variable Effective ERCP Non-effective p OR (CI)

(n=55) ERCP

(n=57)

Age, mean + SD, years 55+46 57+45 0.780 N
Male gender, % 50 50 0.845 -
Months from LT to ERCP 23+51 17425 0.497 -
Anastomotic strictures 46% 54% 0.247 -
Non-anastomotic strictures 20% 80.0% 0.024 0.2 (0.057-0.815)
Isolated bile duct stones 91% 9.1% 0.004 12.4(1.535-100.9)
Biliary leak 86% 14% 0.045 6.9 (0.798-58.95)
Bile duct stones associated with strictures 52% 48% 0.242
ERCP per patient 3.3+1.9 3.7+2.7 0.402 N
Stents per patient 2717 3.6£2.3 0.071 -
Dilations per patient 2.7+1.9 3.6+2.4 0.093 -
Months of treatment 17+18 19+19 0.669 -

CI, confidence interval; ERCP, endoscopic retrograde cholangiopancreatography; LT, liver transplant;
M, maximum; m, minimum; OR, odds ratio; SD, standard deviation. Figures in bold are significant.

was placed. In most procedures, stent placement was pre-
ceded by an endoscopic dilation, except in 2 procedures
for NAS and in 7 for AS, where only 1 stent was placed.
There was a significant proportion of patients with stric-
tures in which BDS were removed: 23 (27%) patients with
AS and 4 (24%) with NAS. All BL patients underwent
sphincterotomy and in 2 cases a plastic stent was placed.
BDSi was extracted with a Dormia basket in 9 patients, an
extraction balloon in 5 patients, and mechanical litho-
tripsy was used in 1 patient.

The duration of treatment was variable: a mean of 18
+ 19 months for AS, 21 + 17 months for NAS, 10 + 10
months for BDSi, and 4 + 3 months for BL, with a ten-
dency to reach statistical significance between complica-
tions (p = 0.064).

Endoscopic Treatment - Efficacy

Table 3 summarizes ERCP efficacy for each complica-
tion. Overall, ERCP was successful in 55 (46%) patients
(51 with isolated ERCP and 4 rendez-vous ERCP) and
ineffective in 33 (28%) patients. Per complication, effi-
cacy was 39% in AS, 12% in NAS, 91% in BDSi, and 86%
in BL. These patients had a mean follow-up time of 43 +
31 months (range 6-114). In 7 (5.9%) cases, 5 AS and 2
NAS, it was not possible to classify ERCP efficacy due to
mortality unrelated to biliary complication. Excluding
the cases of technical failure or efficacy not evaluated due
to unrelated mortality, ERCP was effective in 36 (60%)
patients with AS. Cases of ERCP inefficacy or failure were
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treated with PTC in 10 patients with AS and 9 with NAS
and surgery was performed in 35 patients with AS, 5 with
NAS, and 1 with BL.

Univariate analyses comparing potential factors asso-
ciated with effective ERCP versus non-effective ERCP
(Table 4) were performed. The effective ERCP group in-
cluded patients in whom ERCP was the only treatment
and also rendez-vous ERCP. The non-effective ERCP
group included cases of ERCP inefficacy and cases of tech-
nical failure. Cases of premature death were excluded. The
presence of NAS was associated with a lower chance of
ERCP efficacy (OR = 0.2) and the presence of BDSi or BL
with a higher chance of ERCP efficacy (OR for BDSi = 12.4
and OR for BL = 6.9). No statistical significance was found
regarding other factors such as age, gender, time of pre-
sentation of biliary complication, number of ERCP per
patient, number of stents or dilations, BDS associated with
strictures, and duration of treatment. A comparison be-
tween effective and non-effective ERCP was also per-
formed for each complication and no statistical differenc-
es were detected regarding the age, gender, number of
ERCP, number of stents, or number of dilations.

Management of post-LT biliary complications is com-
plex and requires a multi-disciplinary team involving sur-
gery, hepatology, endoscopy, and interventional radiol-
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ogy [1]. Invasive approaches, such as ERCP or PTC,
should be considered as treatment options rather than
diagnostic tools [1]. Several papers report ERCP out-
comes in the treatment of post-LT patients, with variable
percentages of efficacy in different series of patients [1, 9].
Regardless of the reported outcomes, we consider that the
knowledge of the experience of each centre is also impor-
tant, since local expertise and availability are involved in
treatment decisions [4].

ERCP efficacy largely depends on the type of compli-
cation. Regarding AS, balloon dilation of the stricture is
usually performed followed by placement of plastic bili-
ary stents, leading to reported long-term response in 70—
100% of patients [3, 4]. Several sessions of ERCP with
dilation and stent are frequently required [3]. The num-
ber of stents and sessions are not fully defined; however,
recent literature suggests exchanging plastic stents every
3 montbhs for the first 9-12 months, placing larger ones or
multiple stents, until the resolution of the stricture [4].
Efficacy in this study was lower than that described in
most papers, with 40% of all diagnosed AS cases being
resolved, although there is one study with similar results
[10]. However, if we only analyse the patients in whom a
treatment was successfully performed (excluding techni-
cal failures and patients that died before an evaluation
could be made), ERCP could successfully treat 60%,
which is closer to the described efficacy. One factor that
might have influenced this result is the long study period,
10 years, with understanding of the best strategy probably
increasing over time, leading to the inclusion of patients
with heterogeneous treatment regimens. Indeed, the op-
timal treatment is still under investigation [11]. In recent
years, covered self-expandable metal stents (SEMSs) have
been increasingly used in this context. A systematic re-
view reported 80-95% of stricture resolution with SEMSs,
but with a significant overall migration rate of 16%.
Therefore, the evidence does not point to a clear advan-
tage to their use over plastic stents [12]. A non-ran-
domised multicentre study on the management of benign
biliary strictures reported a worse clinical outcome of
SEMSs in post-LT patients, with 68% stricture resolution
compared with overall success (76%) or a chronic pancre-
atic group (80%) [13]. More recently, a prospective, ob-
servational study at a single tertiary care site has also sug-
gested a lack of advantages of SEMSs over plastic stents,
with long-term resolution of 61 and 39% recurrence after
a 4-year follow-up period [5]. This study raises the ques-
tion that monitoring patients over a longer period may
detect more recurrences, regardless of the type of stent-
ing. Published studies regarding stenting in post-LT stric-

Efficacy of ERCP in Biliary Complications
after Liver Transplant

tures have the drawback of a short-term follow-up [14].
Our study includes patients with successfully treated
strictures with a long-term follow-up, up to 114 months.
Recently, a retrospective study with 56 patients analysed
the long-term results of endoscopic management of post-
LT AS with plastic stents, reporting a high rate of success
and low recurrence, with a median follow-up of 69 months
(5.8 years) [14].

Treatment of NAS is technically more difficult than
treatment of AS [1]. It includes a set of biliary changes,
with different pathogeneses and variations in anatomical
location and severity [3]. ERCP is a first-line strategy;
however, it is less successful than in AS [3]. The endo-
scopic approach is similar to thatin AS, including balloon
dilation of all accessible strictures, placement of plastic
stents and extraction of biliary sludge and casts [3, 4]. It
is reported that only 50-75% of patients with deceased
donor LT have a long-term response to endoscopic ther-
apy [3, 4]. These patients have less favourable overall out-
comes, including increased graft loss and up to 50% of
patients will require liver re-transplantation [3]. Indeed,
these patients showed poorer results in our study, with
higher ERCP inefficacy (almost 50%), technical failure
(24%), and mortality before the efficacy evaluation could
be conducted (12%). However, since the group was small
(17 patients), any conclusions should be drawn with cau-
tion.

BDS in post-LT patients is associated with multiple
risk factors, such as strictures, drug-induced lithogenesis
(namely cyclosporine, by inhibiting bile secretion and
promoting functional biliary stasis), bacterial infection,
ischaemia, biliary reflux, and biliary mucosal inflamma-
tion [1, 3, 4]. We report a high percentage of BDS associ-
ated with strictures (32% of all patients). Generally, ERCP
is very successful in removing BDS, with a reported effi-
cacy around 90-100% [3], similar to our results. It can be
hypothesised that the presence of simultaneous compli-
cations may make endoscopic procedures difficult, but
despite the high prevalence of BDS, our results do not
show an association with worse outcomes.

ERCP is the gold standard for the diagnosis and treat-
ment of BL with excellent therapeutic results and a re-
ported efficacy of around 90% [3], which is comparable
to that in our study (86%). Treatment usually involves
sphincterotomy and placement of a biliary stent for 2 or
3 months or, if the leak is mild (requiring intra-hepatic
duct filling to identify the leak), sphincterotomy alone [3,
4, 15]. Sphincterotomy alone was sufficient to treat BL in
4 out of 7 of our patients. In 2011, SEMSs were used in a
pilot study of 17 patients with short-term control of leaks,
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but it resulted in a relatively high stricture rate (47%),
leading the authors to conclude that SEMSs cannot be
recommended for the management of BL in this setting
[16].

Many risk factors for biliary complications following
LT have been identified for each complication, including
variations in the biliary tract anatomy, method of biliary
reconstruction, ischaemic damage to bile duct (hepatic
artery complications, warm and cold ischaemia time, bile
duct blood supply), immunologic factors, and cytomega-
lovirus infection, among others. Most of these determi-
nants are related to peri-LT factors [3, 4]. However, al-
most all factors occur before the patient comes into con-
tact with the gastroenterologist that will perform ERCP.
Our results show that the type of complication is an im-
portant predictor for ERCP success, since the presence of
BDS or BL was associated with a higher chance of success
(OR =12.4 and OR = 6.9, respectively) and the presence
of an NAS was associated with a poorer success rate
(OR = 0.2). One of the contributions of this study is that
it analysed treatment-related factors that could poten-
tially be associated with effective ERCP. Overall, no sta-
tistical differences were found in the number of ERCP,
duration of treatment, number of stents or dilations, and
the presence of BDS requiring extraction between effec-
tive and non-effective ERCP. Nevertheless, the heteroge-
neous and non-standardized treatment choices in this
series do not allow a definite conclusion regarding the
best strategy.

There are several limitations to our study. Asitisaret-
rospective study, errors regarding data collection are
more likely to happen. We tried to overcome this limita-
tion by excluding patients with insufficient data, mainly
regarding ERCP procedures and results. Description of
biliary complications in ERCP reports can be heteroge-
neous and sometimes more than one complication may
coexist. For example, patients with AS may also have
some degree of NAS. This factor may have had some in-
fluence on the prevalence of some complications and ef-
ficacy evaluation. This limitation was minimised as much

1 Macias-Gomez C, Dumonceau JM: Endo-

as possible by excluding cases with doubtful reports. An-
other limitation is the small number of patients with com-
plications, mainly BL and NAS, specific of post-LT popu-
lations. However, the fact that these data represent 10
years of experience makes it difficult to increase the num-
ber of patients. Additionally, this long period of inclusion
reflects a significant evolution in the management of
these patients. National multi-centre studies could be a
major advantage in this setting, allowing for the analysis
of a higher number of patients and more homogeneous
treatment strategies.

In this series of patients, ERCP had an overall efficacy
0f 46% in the treatment of post-LT biliary complications.
BDS and BL were the complications with better results
and NAS presented low rates of successful treatment. The
management of biliary complications has evolved in re-
cent years, with greater knowledge of which cases are best
suited to endoscopic treatment and which techniques are
most appropriate for each complication._
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