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ABSTRACT – BACKGROUND: Biliary fistulas typically occur as surgical complications after laparoscopic 
cholecystectomy, liver transplantation, or partial liver resection. AIMS: This study aimed to evaluate 
the efficacy of the endoscopic treatment of biliary fistulae secondary to liver transplantation 
compared to that of other etiologies. METHODS: A retrospective study of 25 patients undergoing 
endoscopic retrograde cholangiopancreatography for biliary fistula from 2015 to 2021 was 
conducted at the Endoscospy Unit of Walter Cantídio University Hospital. Clinical characteristics 
and endoscopic success rates of the post-liver transplantation group were analyzed in comparison 
with those of other etiologies. RESULTS: The main causes of biliary fistula were liver transplantation 
(44%) and cholecystectomy complications (44%). The post-liver transplantation group had a 
significantly higher proportion of male sex (liver transplantation=81.8%, others=28.6%) and older 
age (liver transplantation=54.1 years, others=42.0 years) and a higher incidence of biliary stenosis 
(liver transplantation=90.9%, others=14.3%) than those of the group with other etiologies (p<0.05). 
The two groups received similar treatment types, among which sphincterotomy associated with 
biliary stent placement was most commonly used. Endoscopic therapeutic success rates showed no 
significant difference between the post-liver transplantation group (63.6%) and the group with other 
etiologies (71.4%). CONCLUSIONS: The endoscopic treatment of biliary fistulae secondary to liver 
transplantation presented a recovery rate similar to that of other etiologies despite the patients older 
age and the presence of biliary stenosis
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RESUMO – RACIONAL: As fístulas biliares geralmente ocorrem como complicações cirúrgicas, 
especialmente após colecistectomia laparoscópica, transplante hepático ou ressecção hepática 
parcial. OBJETIVOS: Avaliar a eficácia do tratamento endoscópico das fístulas biliares secundária 
ao transplante hepático em comparação com outras etiologias. MÉTODOS: Estudo retrospectivo de 
25 pacientes submetidos a Colangiopancreatografia Retrógada Endoscópica por fístula biliar entre 
2015 e 2021 no Serviço de Endoscopia do Hospital Universitário Walter Cantídeo. As características 
clínicas e as taxas de sucesso endoscópico do grupo pós-transplante hepático foram analisadas 
em comparação com as de outras etiologias. RESULTADOS: As principais causas de fístula biliar 
foram pós-transplante hepático (44%) e complicações da pós-colecistectomia (44%). O grupo 
pós-transplante hepático apresentou proporção significativamente maior de sexo masculino (pós-
transplante hepático=81,8%, outros=28,6%) e idade mais avançada (pós-transplante hepático=54,1 
anos, outros=42,0 anos) e maior incidência de estenose biliar (pós-transplante hepático=90,9%, 
outros=14,3%) do que o grupo com outras etiologias (p<0,05). Os dois grupos receberam tipos 
de tratamento semelhantes, dentre os quais a esfincterotomia associada à aposição de prótese 
biliar foi a mais utilizada. As taxas de sucesso terapêutico endoscópico não mostraram diferença 
significativa entre o grupo pós-transplante hepático (63,6%) e o grupo com outras etiologias (71,4%). 
CONCLUSÕES: O tratamento endoscópico das fístulas biliares secundária ao transplante hepático 
apresentou taxa de recuperação semelhante à de outras etiologias, apesar da idade avançada dos 
pacientes e da presença de estenose biliar.

DESCRITORES: Fístula Biliar. Transplante de Fígado. Colangiopancreatografia Retrógrada Endoscópica.

Trabalho realizado no 1Serviço de Cirurgia Geral e Aparelho Digestivo, Departamento de Clínica Cirúrgica, Faculdade de Medicina, Universidade Federal de Goiás, Goiânia, GO, 
Brasil; 2Serviço de Endoscopia, Hospital das Clínicas e Departamento de Gastroenterologia, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brasil; 3Serviço de 
Cirurgia do Fígado, Hospital das Clínicas e Departamento de Gastroenterologia, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brasil 

Como citar esse artigo: de Biase Silva-Neto WB, Quirese C, De Moura EGH, Coelho FF, Herman P. A queda da pressão portal após desvascularização esofagogástrica e esplenectomia 

/10.1590/0102-672020210001e1581

A QUEDA DA PRESSÃO PORTAL APÓS DESVASCULARIZAÇÃO 
ESOFAGOGÁSTRICA E ESPLENECTOMIA INFLUENCIA A VARIAÇÃO 
DO CALIBRE DAS VARIZES E AS TAXAS DE RESSANGRAMENTO NA 
ESQUISTOSSOMOSE NO SEGUIMENTO EM LONGO PRAZO?
Does the drop in portal pressure after esophagogastric devascularization and splenectomy 
variation of variceal calibers and the rebleeding rates in schistosomiasis in late follow-up?

Walter de Biase SILVA-NETO1 , Claudemiro QUIRESE1 , Eduardo Guimarães Horneaux de MOURA2 , 
Fabricio Ferreira COELHO3 , Paulo HERMAN3

Recebido para publicação: 17/09/2020
Aceito para publicação: 14/12/2020

Correspondência:
Walter De Biase da Silva Neto
E-mail: wbiase123@gmail.com; 
biase@terra.com.br

www.instagram.com/abcdrevista www.facebook.com/abcdrevista www.twitter.com/abcdrevista

ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.
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Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.
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Perspectives
The importance of this study lies in the fact 
that even though the post-liver transplant 
group has an important association with a 
higher incidence of biliary stenosis and also the 
patients who underwent liver transplant were 
older than the group of other etiologies, the 
endoscopic success rates were similar between 
the groups. Therefore, endoscopic retrograde 
cholangiopancreatography is the method 
of choice in the management of bile fistula, 
regardless of etiology and complicating factors.

Central Message
Liver transplantation and cholecystectomy 
complications were the main cause of bile 
fistula. The post-liver transplantation group had 
a significantly higher proportion of male sex 
and older age and a higher incidence of biliary 
stenosis. Sphincterotomy associated with biliary 
stent placement was the most commonly used 
treatment. Endoscopic therapeutic success rates 
showed no significant difference between the 
post-liver transplantation group and the group 
with other etiologies.

Figure 1 - Therapeutic success of bile fistula 
secondary to post-liver transplantation 
compared to other etiologies.
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performed by an endoscopy resident under the supervision of 
an experienced interventional endoscopist, and deep sedation 
or general anesthesia was used depending on the patient’s 
status. This study was approved in the Local Ethics Committee 
(number: 43321014.6.0000.5045).

Among the 724 cases analyzed, 36 had a final diagnosis 
of “bile fistula.” Of these 36 cases, 11 cases of spontaneous 
suprapapillary fistula were excluded; therefore, the remaining 
25 cases were analyzed. Data collected included age, sex, 
etiology, localization of the leak, primary catheterization, biliary 
dilatation, association with biliary stenosis, and if the endoscopy 
treatment was therapeutic (i.e., no need for additional surgery).

The etiologies of the fistula were divided into two groups: post-
LT and other etiologies (including cholecystectomy, hepatectomy, 
and hepatic trauma). The locations of the fistula were divided 
into four major groups: cystic duct stump, common bile duct, 
hepatic common duct, and hepatic bed. Endoscopic therapeutic 
success was defined when there was no need for further surgery 
or radiological intervention after ERCP. The types of endoscopic 
therapy used in these cases were analyzed and divided into two 
groups: sphincterotomy associated with biliary stent apposition 
and isolated sphincterotomy; the choice of therapy was made 
by an endoscopist. 

Data were analyzed using the GraphPad Prism software, 
and all tests were realized with a statistical significance of 5% 
(p=0.05). To compare the relevance of the statistics between 
the clinical variables for biliary fistula associated with LT versus 
other etiologies, we applied a 2×2 table using Fisher’s exact 
test and Student’s t-test.

RESULTS
Among the 25 patients with bile fistula, 52% (13) were men, 

with a mean age of 47.3 (range, 16–71) years. Table 1 shows that 
LT was the etiology of the fistula in 44% (11) of patients, followed 
by cholecystectomy (44% [11]), hepatectomy (8% [2]), and hepatic 
trauma (4% [1]). Primary catheterization of the papilla was possible 
in 80% (n=20) of cases; of the remaining cases, fistulotomy 
(infundibulotomy) was successfully performed in 8% (n=2) and 
papillotomy in 12% (n=3). The most frequent location of the fistula 
was the post-LT anastomosis (36% [9]), followed by the cystic duct 
(32% [8]), common bile duct (16% [4]), common hepatic duct (4% 
[1]), and hepatic bed (12% [3]). The most frequent location of the 
leak after LT was the biliary anastomosis (82% [9]), followed by the 
cystic duct and common bile duct. After cholecystectomy, the most 
frequent location was the cystic duct stump (64% [7]), followed 

INTRODUCTION

Biliary fistulas typically occur as surgical complications, 
after laparoscopic cholecystectomy, liver transplantation 
(LT), or partial liver resection9. Most bile fistulas 

are not detected during surgical interventions and are only 
discovered after a significant delay, due to their nonspecific 
clinical presentation6,23; however, rapid clinical deterioration can 
occur due to peritonitis and sepsis. Therefore, early diagnosis 
and prompt treatment are important22. While the most common 
cause is laparoscopic cholecystectomy with an incidence of 
only 1%, post-LT biliary complications may also occur, with 
an incidence of 5–30%1,21. The incidence of bile duct injury 
following liver resection ranges from 2 to 25%5,21, whereas 
trauma is a particularly rare cause of bile duct injury, occurring 
in approximately 0.1% of patients with multiple trauma14. 

Bile fistula is the second most common biliary adverse 
event after LT and is associated with significant morbidity in LT 
recipientes13. In addition, it is considered an independent risk factor 
for the development of early or late anastomotic biliary strictures 
and thus requires prompt, safe, and highly effective therapy9,10. 
While most bile fistulas occur within the first 30 days post-
transplant and are related to technical issues at the anastomosis20, 
nonanastomotic fistula may also occur from the cystic duct stump 
or minor ducts, including the duct of Luschka5. Biliary strictures 
occur in approximately 12.8% of patients following LT2,11 and 
anastomotic strictures are most common, accounting for 80% of 
strictures4. Bile fistula at the anastomosis also predisposes patients 
to subsequent stricture formation through local inflammation and 
fibrosis5,18. In addition, the presence of a post-cholecystectomy bile 
fistula is in itself a risk factor associated with postoperative biliary 
stricture, with a reported incidence of 10–70% in a selected series3.

The management of biliary fistula requires a multidisciplinary 
approach involving hepatobiliary surgeons, interventional radiologists, 
and endoscopists. The first-line approach is endoscopic retrograde 
cholangiopancreatography (ERCP), which can be achieved through 
a variety of endoscopic techniques of which biliary sphincterotomy 
or biliary stenting or a combination of both is most widely 
used22. However, in the case of bile fistula following LT, the most 
widely accepted treatment in patients with a duct-to-duct biliary 
anastomosis is early ERCP. ERCP for bile fistula can be performed 
using either a combination of biliary sphincterotomy and plastic 
stent placement or sphincterotomy alone. Some authors propose 
the use of biliary sphincterotomy alone as it is easy to perform 
and patients do not require subsequent ERCP for stent removal; 
however, most of the available data supporting this practice was 
obtained from patients with bile fistula following cholecystectomy19. 

Few studies have compared the success of endoscopic 
treatment, associated factors, and types of treatment between 
bile fistula related to LT and other etiologies; most medical 
literature has approached the subject in a sectional manner. 

The primary objective of this study was to determine the 
efficacy of endoscopic treatment for bile fistula secondary to LT, 
compared with other etiologies. The secondary objective was 
to compare ERCP approaches to biliary fistula, the presence of 
biliary dilation/stenosis, and the need for additional surgery.

METHODS
This retrospective study was performed in the endoscopic 

unit of the University Hospital Walter Cantídeo, Universidade 
Federal do Ceará (HUWC-UFC), a quaternary teaching hospital 
with a large number of hepatic transplant performed annually. 
It is important to note that all LTs performed at HUWC-UFC 
are from nonliving donors. All ERCPs performed in the hospital 
between 2015 and 2021 were also analyzed. All procedures were 

Table 1 - Etiology, localization, endoscopic findings, and 
treatment of the biliary fistula.

n %
Etiology of the leak

Post-cholecystectomy 11 44
Post-liver transplantation 11 44
Hepatectomy 2 8
Hepatic trauma 1 4

Location of the fistula   
Cystic duct 8 32
Common bile duct 4 16
Common hepatic duct 1 4
Post-liver transplantation anastomosis 9 36
Hepatic bed 3 12

Primary catheterization 20 80
Biliary dilatation 15 60
Biliary stenosis 12 48
Therapeutic endoscopy 17 68
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by the common bile duct (27% [3]) and common hepatic duct 
(10% [1]). In all cases secondary to hepatectomy (n=2) and liver 
trauma (n=1), the location of the leak was the liver bed.

Table 1 demonstrates that 60% (15) of patients had biliary 
dilatation, while 48% (12) had biliary stenosis. Endoscopic treatment 
was effective in 68% (17) of patients; among them, the most prevalent 
approach was sphincterotomy and biliary stent placement (76% 
[13]), followed by isolated sphincterotomy (24% [4]). Among patients 
without endoscopic resolution (32% [8]), no endoscopic procedures 
were possible in half of the cases (4); in the other half, sphincterotomy 
and biliary stent placement were ineffective. 

Table 2 shows that LT was the etiology in 44% (n=11) of 
cases, while other etiologies were responsible for 56% (n=14) 
of cases. While most patients in the post-LT group were male 
(81.8%), they represented only 28.6% of cases with other 
etiologies (p=0.02). Age varied between groups, with a higher 
mean observed in the post-LT biliary fistula group (54.1±4.4 years) 
than for other etiologies (42.0±4.6 years) (p=0.04). The presence 
of biliary tract dilatation associated with biliary fistula was 
verified in 54.2% of patients in the post-LT group versus 64.2% 
in the group with other etiologies (p>0.05). The presence of 
stenosis associated with biliary fistula was more pronounced in 
the post-LT group, where 90.9% of cases were associated with 
stenosis; among other etiologies, the presence of stenosis was 
identified in very few cases (14.3%) (p=0.001). 

Regarding primary catheterization, greater success 
was observed in the post-LT group, which demonstrated a 
success rate 90.9%; in the group with other etiologies, primary 
catheterization was only successful in half of the cases (p=0.04). 
The most prevalent type of treatment among all groups was 
sphincterotomy associated with biliary stent apposition, 
accounting for 63.6% of cases in the post-LT group and 71.4% 
in the group with other etiologies (p>0.05).

Figure 1 demonstrates that therapeutic success, which is 
defined as resolution of the fistula by ERCP without the need 

for new surgeries or radiological interventions, exhibited few 
variations between groups. In the post-LT group, endoscopic 
success was achieved in 63.6% (7/11) of cases, whereas in the 
group with other etiologies, the endoscopic success rate was 
slightly higher at 71.4% (10/14) (p>0.05). It should be noted that, 
considering only the cases in which the primary catheterization 
was successful, the overall therapeutic success rate of ERCP for 
biliary fistula, regardless of etiology, was 85% (17/20).

DISCUSSION
ERCP has been established as the best therapeutic option 

for biliary fistula following LT. Ross et al. stated that biliary 
leakage after duct-to-duct anastomosis is almost always 
managed endoscopically. Typically, insertion of a plastic stent 
with bridging of the anastomosis and leakage site is an adequate 
treatment; sphincterotomy is not necessary for this, and its 
risks should be balanced with its benefits (e.g., after difficult 
cannulation). Still, the optimal duration of endoscopic therapy 
remains unclear. In most centers, stents are removed via ERCP 
and repeated cholangiography after 6–8 weeks15. According to 
a recent meta-analysis, the combination of sphincterotomy and 
stenting was only preferred when the leak could be bridged. 
Thus, whether the placement of a bridging stent should be 
combined with sphincterotomy needs to be evaluated on a 
case-by-case basis, considering factors such as the risk of 
pancreatitis or bleeding. When considered safe, this combination 
appears to be the best choice. If the fistula cannot be bridged, 
stenting alone using a short stent may be the preferred option, 
as sphincterotomy alone, or a tab combining the short stent with 
a sphincterotomy, does not seem to improve the success rate. 
Furthermore, sphincterotomy-related complications can also 
increase morbidity. Surprisingly, most complications occurred 
in the stent placement group22.

Vlaemynck et al., in a recent meta-analysis, concluded that 
the first-line treatment for biliary fistulas, which are typically 
caused by laparoscopic cholecystectomy, was ERCP, wherein 
different endoscopic techniques could be used. The most 
common treatment techniques are sphincterotomy, stenting, 
or a combination of both. The reported success rates of all 
these interventions was very high (>90%), with no statistically 
significant differences between them22.

This study analyzed the efficacy of endoscopic treatment 
for bile fistula secondary to LT, compared with other etiologies. 
In addition, ERCP approaches to biliary fistula, the presence of 
biliary dilation/stenosis, and the need for additional surgery 
were also compared. The results demonstrated that the success 
rate of endoscopic therapy in its different forms was similar for 
biliary fistulae related to LT and other etiologies.

Finally, only 25 patients were included and the main 
etiologies related to biliary fistulae treated in our hospital were 
LT and cholecystectomy, accounting for 88% of cases (44% each). 
Corresponding with the literature, trauma accounted for only 
1 (4%) case, while hepatectomy accounted for 2 (8%) cases.

The site of bile leakage must be differentiated according 
to etiology. Rio-Tinto et al. reviewed that, in the case of post-
cholecystectomy biliary fistulae, Strasberg type A lesions are 
responsible for up to 85% of all cases (75% of cystic duct stump 
fistula and 10% of Luschka’s duct fistula)15. Among the 25 patients, 
11 cases of biliary fistula were verified after cholecystectomy; 
among these 11 patients, 63.6% (7/11) of the fistulae occurred 
in the cystic duct stump, 27.3% (3/11) in the common hepatic 
duct, and 9% (1/11) in the common hepatic duct. 

There was a relationship between biliary fistula and biliary 
anastomosis stenosis after LT in 90.9% (10/11) of patients; the 
site of the fistula was the biliary anastomosis in 81.8% of cases. 

Table 2 - Comparative results of the clinical characteristics of 
bile fistula secondary to post-liver transplantation 
compared to other etiologies.

 
Post-liver  

transplantation
n=11

Other  
etiologies

n=14
p-value

Men 81.8% 28.6% 0.02*
Age (years) 54.1±4.4 42.0±4.6 0.04*
Biliary dilatation 54.5% 64.2 0.70
Biliary stenosis 90.9% 14.3% 0.001*
Primary catheterization 90.9% 50.0% 0.04*
Sphincterotomy and bili-
ary stent 63.6% 71.4% 1.00

Data were analyzed by Fisher’s exact test and Student’s t-test.

Figure 1 - Therapeutic success of bile fistula secondary to post-
liver transplantation compared to other etiologies 
(Fisher’s exact test and Student’s t-test).

BILIARY FISTULAS ASSOCIATED WITH LIVER TRANSPLANTATION VERSUS OTHER  
ETIOLOGIES: WHAT IS THE SUCCESS RATE OF THE ENDOSCOPIC TREATMENT?
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In the comparative analysis, there was a relationship between 
stenosis and biliary fistula in 14.3% (2/14) of patients with other 
etiologies (p=0.001). Regarding post-LT fistula, most fistulas occur 
on the site of the anastomosis and are followed by anastomotic 
strictures in 26% of reported cases in the literature16. 

in a retrospective study, Sánchez et al. analyzed 70 patients 
who underwent liver donor transplantation. Among them, 
29 patients were diagnosed with bile leakage, accounting 
for 41.4% of the cohort; the source of the leak was the 
anastomosis in 23 (79.3%) patients (18). Unfortunately, these 
data are not useful for this study because LTs performed in 
the HUWC-UFC are from nonliving donors. The disparity 
between the data of this study and the literature, regarding 
the presence of anastomotic stenosis associated with biliary 
fistulae, can be explained by the selection bias in this study; 
as the patients analyzed had already a diagnosis of biliary 
fistula, the data were not representative of all LTs performed 
at the our hospital; rather, it represents the group of patients 
who underwent ERCP for biliary fistulae17.

Corroborated by the literature, there was a disparity 
when comparing sex associated with the prevalence of biliary 
fistula. Regarding biliary fistula associated with LT, 81.8% (9/11) 
of the patients were male. Conversely, males accounted for 
28.6% (4/14) among other etiologies (p=0.02). In a recent 
review, Nephew et al. found that the disparity in LT varies by 
region, ranging anywhere from 4.6 to 13.9%. The hypotheses 
for the causes of this gender disparity include limitations 
on the ability of creatinine and therefore the MELD score to 
accurately predict renal function in women, donor-recipient size 
mismatch and difficulty finding appropriately sized organs for 
smaller statured women, and a lower likelihood of receiving 
hepatocellular carcinoma exception points. In addition, females 
are known to have a higher prevalence of cholestatic liver 
diseases, such as primary biliary cholangitis, than men, which 
may be more poorly aided by the MELD score than viral and 
alcohol-associated liver disease12.

In this study, males represented 81.8% (p=0.02), with a 
mean age of 54.1±4.4 years (p=0.04). In a 2018 review, Sendino 
et al. analyzed the data of 80 patients undergoing ERCP for 
biliary fistula associated with LT and reported data similar to this 
study finding19. Post-LT biliary fistulae were more prevalent in 
males (72.5 vs. 22.5%) and the average age was 54.7±10.3 years. 
In relation to other etiologies, the most prevalent in our study 
was post-cholecystectomy biliary fistula (44%, 11/25) and the 
lower prevalence of males has been described in the medical 
literature. The male-to-female ratio for age-adjusted cholelithiasis 
was reported to be 2.9 in patients aged 30–39 years and 1.2 in 
patients aged 50–59 years8.

Bile duct dilatation was observed in 54.5% of biliary fistula 
cases associated with LT and in 64.2% of cases related to other 
etiologies (p<0.05). Flumignan et al. reported different data in 
their analyses and found that the fistula-related biliary dilation 
was 25.8%. However, there are no data in the literature that 
associate fistula with the presence or absence of biliary tract 
dilatation. The conflicting data in relation to the aforementioned 
study may be related to the etiology; however, there were no 
biliary fistula associated with LT7.

In this study, the sphincterotomy followed by biliary stent 
apposition was the primary endoscopic therapy performed in 
63.6% of patients with biliary fistula associated with LT, versus 
71.4% in patients with other etiologies (p>0.05). Regardless of 
the relationship between biliary tract dilatation and bile 
duct stenosis, the difference in the success rate between 
groups was negligible. In the LT-associated biliary fistula 
group, the success rate of endoscopic therapy was 63.6% 
(7/11). Conversely, the success rate of the group with other 
etiologies was 71.4% (10/14) (p>0.05). However, considering 
only the cases in which the primary catheterization was 

successful, the overall therapeutic success rate of ERCP for 
biliary fistulas, regardless of etiology, was 85% (17/20) in 
the study period. 

Regarding bile fistula after LT, available data regarding the 
use of biliary sphincterotomy alone are scarce and limited to a 
large series of patients treated for an array of adverse biliary 
events after LT. The success rate of this approach after LT is 
poorly understood, as no randomized controlled trials have 
directly compared this strategy to sphincterotomy plus biliary 
plastic stent placement. Sendino et al. reported that plastic 
stent placement for bile fistula after LT has the advantage of 
preferentially diverting bile flow to the duodenum by eliminating 
the transpapillary pressure gradient and could perhaps be why 
stent placement was responsible for better outcomes when 
compared with sphincterotomy alone19.

CONCLUSION
Despite associated factors, such as biliary stenosis, sex, 

association with biliary tract dilatation, and location of the 
fistula, the success rate of endoscopic therapy in its different 
forms was similar, whether for biliary fistulae related to LT or 
fistula related to other etiologies, in this retrospective study. 

REFERENCES
1. Abbas A, Sethi S, Brady P, Taunk P. Endoscopic management of 

postcholecystectomy biliary leak: When and how? A nationwide study. 
Gastrointest Endosc. 2019;90:233-41.e1. https://doi.org/10.1016/j.
gie.2019.03.1173

2. Akamatsu N, Sugawara Y, Hashimoto D. Biliary reconstruction, 
its complications and management of biliary complications after 
adult liver transplantation: a systematic review of the incidence, 
risk factors and outcome. Transpl Int. 2011;24(4):379-92. https://
doi.org/10.1111/j.1432-2277.2010.01202.x

3. Cantù P, Mauro A, Cassinotti E, Boni L, Vecchi M, Penagini R. Post-
operative biliary strictures. Dig Liver Dis. 2020;52(12):1421-7. 
https://doi.org/10.1016/j.dld.2020.07.026

4. Chascsa DM, Vargas HE. The gastroenterologist’s guide 
to management of the post-liver transplant patient. Am J 
Gastroenterol. 2018;113(6):819-28. https://doi.org/10.1038/
s41395-018-0049-0

5. Crismale JF, Ahmad J. Endoscopic management of biliary issues in the 
liver transplant patient. Gastrointest Endosc Clin N Am. 2019;29(2):237-
56. https://doi.org/10.1016/j.giec.2018.11.003

6. Ferriman A. Laparoscopic surgery: two thirds of injuries initially 
missed. West J Med. 2000;173(6):372. https://doi.org/10.1136/
ewjm.173.6.372

7. Flumignan VK, Sachdev AH, Nunes JPS, Silva PF, Pires LHB, Andreoti 
MM. Sphincterotomy alone versus sphincterotomy and biliary stent 
placement in the treatment of bile leaks: 10 year experience at a 
quaternary hospital. Arq Gastroenterol. 2021;58(1):71-6. https://
doi.org/10.1590/S0004-2803.202100000-12

8. Goldman L, Ausiello D, editors. Cecil medicina. 23rd ed. Rio de 
Janeiro: Elsevier; 2011. p. 1331-5.

9. Khan MH, Howard TJ, Fogel EL, Sherman S, McHenry L, Watkins 
JL, et al. Frequency of biliary complications after laparoscopic 
cholecystectomy detected by ERCP: experience at a large tertiary 
referral center. Gastrointest Endosc. 2007;65(2):247-52. https://
doi.org/10.1016/j.gie.2005.12.037

10. Lima AS, Pereira BB, Jungmann S, Machado CJ, Correia MITD. Risk 
factors for post-liver transplant biliary complications in the absence 
of arterial complications. ABCD Arq Bras Cir Dig. 2020;33(3):e1541. 
https://doi.org/10.1590/0102-672020200003e1541 

ORIGINAL ARTICLE

4/5 ABCD Arq Bras Cir Dig 2022;35:e1685

https://doi.org/10.1016/j.gie.2019.03.1173
https://doi.org/10.1016/j.gie.2019.03.1173
https://doi.org/10.1111/j.1432-2277.2010.01202.x
https://doi.org/10.1111/j.1432-2277.2010.01202.x
https://doi.org/10.1016/j.dld.2020.07.026
https://doi.org/10.1038/s41395-018-0049-0
https://doi.org/10.1038/s41395-018-0049-0
https://doi.org/10.1016/j.giec.2018.11.003
https://doi.org/10.1136/ewjm.173.6.372
https://doi.org/10.1136/ewjm.173.6.372
https://doi.org/10.1590/S0004-2803.202100000-12
https://doi.org/10.1590/S0004-2803.202100000-12
https://doi.org/10.1016/j.gie.2005.12.037
https://doi.org/10.1016/j.gie.2005.12.037
https://doi.org/10.1590/0102-672020200003e1541


11. Macías-Gómez C, Dumonceau JM. Endoscopic management of 
biliary complications after liver transplantation: an evidence-based 
review. World J Gastrointest Endosc. 2015;7(6):606-16. https://doi.
org/10.4253/wjge.v7.i6.606

12. Nephew LD, Serper M. Racial, gender, and socioeconomic disparities 
in liver transplantation. Liver Transpl. 2021;27(6):900-12. https://
doi.org/10.1002/lt.25996

13. Pinto LEV, Coelho GR, Coutinho MMS, Torres OJM, Leal PC, Vieira CB, 
et al. Risk factors associated with hepatic artery thrombosis: analysis 
of 1050 liver transplants. ABCD Arq Bras Cir Dig. 2021;33(4):e1556. 
https://doi.org/10.1590/0102-672020200004e1556

14. Pioche M, Ponchon T. Management of bile duct leaks. J Visc Surg. 
2013;150(3):S33-8. https://doi.org/10.1016/j.jviscsurg.2013.05.004

15. Rio-Tinto R, Canena J. Endoscopic treatment of post-cholecystectomy 
biliary leaks. GE Port J Gastroenterol. 2020;28:265-73. https://doi.
org/10.1159/000511527

16. Roos FJM, Poley JW, Polak WG, Metselaar HJ. Biliary complications 
after liver transplantation; recent developments in etiology, 
diagnosis and endoscopic treatment. Best Pract Res Clin 
Gastroenterol. 2017;31(2):227-35. https://doi.org/10.1016/j.
bpg.2017.04.002

17. Sánchez Cabús S, Calatayud D, García-Roca R, Ferrer J, Martí 
J, Navasa M, et al. The biliary complications in live donor liver 
transplant do not affect the long-term results. Cir Esp. 2013;91:17-
24. Spanish. https://doi.org/10.1016/j.ciresp.2012.07.012

18. Seehofer D, Eurich D, Veltzke-Schlieker W, Neuhaus P. Biliary complications 
after liver transplantation: old problems and new challenges. Am J 
Transplant. 2013;13(2):253-65. https://doi.org/10.1111/ajt.12034

19. Sendino O, Fernández-Simon A, Law R, Abu Dayyeh B, Leise M, 
Chavez-Rivera K, Cárdenas A, et al. Endoscopic management of 
bile leaks after liver transplantation: an analysis of two high-volume 
transplant centers. United European Gastroenterol J. 2018;6(1):89-
96. https://doi.org/10.1177/2050640617712869

20. Senter-Zapata M, Khan AS, Subramanian T, Vachharajani N, Dageforde 
LA, Wellen JR, et al. Patient and graft survival: biliary complications 
after liver transplantation. J Am Coll Surg. 2018;226(4):484-94. 
https://doi.org/10.1016/j.jamcollsurg.2017.12.039

21. Tewani SK, Turner BG, Chuttani R, Pleskow DK, Sawhney MS. 
Location of bile leak predicts the success of ERCP performed for 
postoperative bile leaks. Gastrointest Endosc. 2013;77(4):601-8. 
https://doi.org/10.1016/j.gie.2012.11.026

22. Vlaemynck K, Lahousse L, Vanlander A, Piessevaux H, Hindryckx 
P. Endoscopic management of biliary leaks: a systematic review 
with meta-analysis. Endoscopy. 2019;51(11):1074-81. https://doi.
org/10.1055/a-0835-5940

23. Way LW, Stewart L, Gantert W, Liu K, Lee CM, Whang K, et al. 
Causes and prevention of laparoscopic bile duct injuries: analysis 
of 252 cases from a human factors and cognitive psychology 
perspective. Ann Surg. 2003;237(4):460-9. https://doi.org/10.1097/01.
SLA.0000060680.92690.E9

BILIARY FISTULAS ASSOCIATED WITH LIVER TRANSPLANTATION VERSUS OTHER  
ETIOLOGIES: WHAT IS THE SUCCESS RATE OF THE ENDOSCOPIC TREATMENT?

5/5ABCD Arq Bras Cir Dig 2022;35:e1685

https://doi.org/10.4253/wjge.v7.i6.606
https://doi.org/10.4253/wjge.v7.i6.606
https://doi.org/10.1002/lt.25996
https://doi.org/10.1002/lt.25996
https://doi.org/10.1590/0102-672020200004e1556
https://doi.org/10.1016/j.jviscsurg.2013.05.004
https://doi.org/10.1159/000511527
https://doi.org/10.1159/000511527
https://doi.org/10.1016/j.bpg.2017.04.002
https://doi.org/10.1016/j.bpg.2017.04.002
https://doi.org/10.1016/j.ciresp.2012.07.012
https://doi.org/10.1111/ajt.12034
https://doi.org/10.1177/2050640617712869
https://doi.org/10.1016/j.jamcollsurg.2017.12.039
https://doi.org/10.1016/j.gie.2012.11.026
https://doi.org/10.1055/a-0835-5940
https://doi.org/10.1055/a-0835-5940
https://doi.org/10.1097/01.SLA.0000060680.92690.E9
https://doi.org/10.1097/01.SLA.0000060680.92690.E9

