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ABSTRACT - Background — Hepatobiliary surgery and hepatic trauma are frequent causes of bile leaks and this feared complication can be safely managed

by endoscopic retrograde cholangiopancreatography (ERCP). The approach consists of sphincterotomy alone, biliary stenting or a combination of the
two but the optimal form remains unclear. Objective — The aim of this study is to compare sphincterotomy alone versus sphincterotomy plus biliary
stent placement in the treatment of post-surgical and traumatic bile leaks. Methods — We retrospectively analyzed 31 patients with the final ERCP
diagnosis of “bile leak”. Data collected included patient demographics, etiology of the leak and the procedure details. The treatment techniques were
divided into two groups: sphincterotomy alone vs. sphincterotomy plus biliary stenting. We evaluated the volume of the abdominal surgical drain
before and after each procedure and the number of days needed until cessation of drainage post ERCP. Results — A total of 31 patients (18 men and 3
women; mean age, 51 years) with bile leaks were evaluated. Laparoscopic cholecystectomy was the etiology of the leak in 14 (45%) cases, followed by
conventional cholecystectomy in 9 (29%) patients, hepatic trauma in 5 (16%) patients, and hepatectomy secondary to neoplasia in 3 (9.7%) patients.
The most frequent location of the leaks was the cystic duct stump with 12 (38.6%) cases, followed by hepatic common duct in 10 (32%) cases, common
bile duct in 7 (22%) cases and the liver bed in 2 (6.5%) cases. 71% of the patients were treated with sphincterotomy plus biliary stenting, and 29%
with sphincterotomy alone. There was significant difference between the volume drained before and after both procedures (P<0.05). However, when
comparing sphincterotomy alone and sphincterotomy plus biliary stenting, regarding the volume drained and the days needed to cessation of drainage,
there was no statistical difference in both cases (£>0.005). Conclusion — ERCP remains the first line treatment for bile leaks with no difference between

sphincterotomy alone vs sphincterotomy plus stent placement.

HEADINGS - Fistula biliar. Sphincterotomy. Stents. Endoscopic retrograde cholangiopancreatography. Cholecystectomy.

INTRODUCTION

Bile leaks are a potentially serious complication that can occur
after cholecystectomy, liver transplantation, partial hepatectomy,
and hepatic damage secondary to abdominal trauma?. Although
post cholecystectomy surgery is responsible for most of biliary
injuries, it occurs with an incidence of only 1%¢®%. In hepatic
resections and liver transplantations the incidence of bile duct
injury ranges from 2% to 25%%. Regarding hepatic trauma, the
non-operative management of hemodynamically stable patients
has become the standard practice in most trauma centers achieving
85% success rate®).

Conventional cholecystectomy has been replaced with laparo-
scopic cholecystectomy in the treatment of gallstones over the past
three decades”®. The laparoscopic approach is safe, effective and
allows early discharge from the hospital as well as a faster recovery
and better cosmetic results”*!?. Despite the advantages of the
laparoscopic approach this procedure is also related with higher
rates of iatrogenic biliary injury (about 1% of all laparoscopic x

0.2% of conventional cholecystectomy)”. The principal causes
of these injuries are the inadequate clipping of the cystic duct,
misidentification of the anatomy, leaks from the gall bladder bed
and thermal strictures”.

Despite the improvements in perioperative treatment, hepa-
tobiliary surgery is still associated with a high level of morbidity,
especially after liver resection with morbidity higher than 20% and
bile leaks occurring in approximately 7% of these procedures!V.
Unlike post cholecystectomy bile leaks, hepatobiliary surgery
associated bile leaks can occur in different locations such as the
anastomosis, or in the cut surface of the liver®.

Bile leaks secondary to blunt or penetrating hepatic trauma
are also a common and potentially a severe complication. The
non-operative management of stable patients as well as the “dam-
age control” techniques for unstable patients has been improving
survival even in severe extensive hepatic parenchymal damage. As
aresult of the improved survival, bile leaks have become a frequent
secondary complication®.

Endoscopic retrograde cholangiopancreatography (ERCP)
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is the standard method used to diagnose bile leaks (BL), with
the capacity to determine the location of the leak in more than
95% of the cases®!>!3. An important advantage of ERCP is the
possibility of diagnosing and treating the leak in the same pro-
cedure. The goal of the endoscopic treatment is to eliminate the
transpapillary pressure by performing a sphincterotomy, placing
a biliary stent or the combination of both, lowering the pressure
on the bile duct which allows healing the leak!?. Large and re-
fractory bile leaks are often treated with multiple plastic stents
or self-expandable metal stents (SEMS), and usually stents are
removed after 4 to 8 weeks®.

The aims of this study are to determine efficacy of endoscopic
treatment of bile leaks secondary to cholecystectomy, hepatecto-
mies, and hepatic trauma and to compare the currently employed
ERCP approaches to biliary leaks: endoscopic sphincterotomy
alone and sphincterotomy plus biliary stenting, regarding the
number of days needed to remove the abdominal surgical drain
or cessation of drainage after each technique.

METHODS

This study was approved by the Ethics and Research Com-
mittee of Hospital Santa Marcelina, Sao Paulo. Hospital Santa
Marcelina is a quaternary teaching hospital, trauma and cancer
referral center, with a high number of surgeries performed per year.
We retrospectively analyzed all ERCPs performed in the hospital
between the years of 2009 and 2019. All procedures were performed
by an advanced endoscopy fellow under the supervision of one
experienced interventional endoscopist. Deep sedation, or general
anesthesia were used according to the patient status. More than
1200 cases were analyzed and all patients who had a previous ERCP
were excluded. From 1200 cases analyzed, we found 31 cases with
a final diagnosis of “Bile Leak”, and these were included in this
study. Data collected included age, gender, etiology, and localization
of the leak, primary catheterization, biliary dilatation, necessity of
reoperation for suture the leak after the ERCP, and finally if the
endoscopy treatment was therapeutic.

Etiology of the leaks were divided into four groups: conven-
tional cholecystectomy, laparoscopic cholecystectomy, hepatectomy
due to neoplasia and hepatic trauma. The locations of the leaks
were divided in four major groups: cystic duct stump, common bile
duct, hepatic common duct, and hepatic bed.

Our aim was to compare sphincterotomy alone with sphinc-
terotomy plus stent placement. The decision to perform sphincter-
otomy alone or sphincterotomy plus stent placement was made by
the endoscopist. In all stent cases, plastic stents were used measuring
8.5 or 10 Fr according to availability. Therapeutic success was de-
termined when there was no need for further surgery or radiological
interventions after the ERCP was performed.

Before initiating data analysis, we applied Shapiro-Wilk test
to verify the normality of the data (95% CI). After verification of
normality we applied the non-parametric test.

Data was analyzed by using the IBM-SPSS software version 22
for Windows. All the tests were realized with statistical significance
of 5% (P values <0.05). To compare the volume drained before
and after each technique (Stent x Sphincterotomy), were applied
Wilcoxon tests for selected variables and the U de Mann-Whitney
test for independent variable, both with 95% CI. To analyze days
until the drain has been solved after each treatment the U de Mann-
Whitney were applied with 95% CI.
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RESULTS

A total of 31 patients undergoing ERCP between 2009 and 2019
with the final diagnosis of “bile leak” were analyzed. Amongst the
31 patients, 18 (58%) were men and 13 (42%) were women. The
mean age was 51.5 years (range 24-87). The clinical variables are
seen in TABLE 1. Laparoscopic cholecystectomy was the etiology
of the leak in 14 of the 31 (45%) cases, followed by conventional
cholecystectomy with 9 (29%) cases, hepatic trauma with 5 (16%)
cases and hepatectomy with 3 (9.7%) cases. Primary catheteriza-
tion of the papilla was possible in 24 (77%), while in the remain-
ing 7 (22%) cases fistulotomy (infundibulotomy) was successfully
performed.

TABLE 1. Clinic variables.

Variables n %
Etiology of the leak

Conventional cholecystectomy 9 29.0%

Laparoscopic cholecystectomy 14 45.2%

Partial hepatectomy due to neoplasia 3 9.7%

Hepatic trauma 5 16.1%
Location of the leak

Cystic duct stump 12 38.6%

Common bile duct 7 22.6%

Common hepatic duct 10 32.3%

Hepatic bed 2 6.5%
Primary catheterization

No 7 22.6%

Yes 24 77.4%
Biliary dilatation

No 23 74.2%

Yes 8 25.8%
Reoperation for suture the leak

No 30 96.8%

Yes 2 6.5%
Endoscopy was therapeutic?

No 2 6.5%

Yes 29 93.5%

The most frequent location of the leaks were the cystic duct
stump with 12 (38.6%) cases, followed by hepatic common duct with
10 (32%) cases, common bile duct with 7 (22%) cases and the liver
bed with 2 (6.5%) cases. The post laparoscopic cholecystectomy
most frequent leak localization was the cystic duct stump (42%
of the cases), followed by common bile duct (35%), hepatic com-
mon duct (14%) and hepatic bed (7%). Regarding conventional
cholecystectomy, the most frequent localization was the cystic duct
stump (66%), followed by common bile duct (22%), and hepatic bed
(11%). Interestingly there were no cases of hepatic common duct
leaks in conventional cholecystectomy cases. In all cases secondary
to hepatectomy (three) and hepatic trauma (five) the localization
of the leak was the common hepatic duct.

Of the 31 patients, 23 (74%) did not have biliary dilatation and
8 (26%) had. Only two of the 31 cases needed to have surgery after
the ERCP to suture the leak (6.5%) and the procedure was not
considered therapeutic. Both were from common hepatic leaks. In
the first case the guidewire progressed only to the site of leak and
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stent placement could not be placed. In the other case, although
sphincterotomy and stenting were successfully realized, it was not
enough to treat the leak. In both cases further surgery was necessary.

Considering adverse events related to the procedure, from the 31
cases, 1 (3.2%) had mild pancreatitis, with good resolution. There
was one case in which ERCP was not therapeutic and evolved
with abdominal sepsis after the procedure, with good resolution
after antibiotics and surgery. There were no cases of perforation,
bleeding, or death related to the procedure.

Regarding the treatment used, 71% of the patients were treated
with sphincterotomy plus stent placement, and 29% with papil-
lotomy alone (or fistulotomy when necessary). Data including
volume of the abdominal surgical drainage before and after each
procedure (measured 48 h after ERCP) are shown at TABLE 2.
Comparative analysis between the volume of drainage before and
after each technique can be seen in FIGURES 1 and 2, respectively.
We also evaluated the days until the drain was removed or cessa-
tion of drainage occurred, after ERCP as seen at TABLE 3. There
was significant difference between the volume drained before and
after both procedures (P<0.05). However, when compared sphinc-
terotomy alone and sphincterotomy plus stent placement there was
no statistical difference between them (P>0.05). In sphincterotomy
alone group the average drained volume before ERCP was 211+102
and after 35+41 (P=0.018) while in stent group was 356+217 and
98.67£106.21 (P=0.001) respectively. FIGURE 3 shows compara-
tive analysis regarding days needed for cessation of drainage or
removal of the abdominal surgical drain after each treatment.
Analyzing both techniques as the days needed to remove the ab-

TABLE 2. Comparative analysis between the volume of the surgical
abdominal drain before and after each treatment.

Stent

Sphincterotomy B
placement el

Drained volume
alone

Drained volume

befors ERCP 356.33:217.78 211.43+102.34  0.078
Drained yolume 98.67+106.21 35.71+41.07 0.298
after ERCP T : T ’
P-value® 0.001%** 0.018%**

ERCP: endoscopic retrograde cholangiopancreatography. A: Wilcoxon test (95% confidence).
B: Mann-Whitney U test (95% confidence). **Statistical significance (95% confidence).
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FIGURE 1.Volume of surgical drain before endoscopic retrograde
cholangiopancreatography (ERCP) (in milliliters).
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FIGURE 2. Volume of surgical drain after endoscopic retrograde
cholangiopancreatography (ERCP) (in milliliters).

TABLE 3. Analysis of variation regarding days needed for cessation of
surgical drainage after each treatment.

Days needed for Standard

_ *
cessation of drainage e deviation [l
Stent placement 8 6
. 0.764

Sphincterotomy alone 11 16
* Mann-Whitney U test (95% confidence).
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FIGURE 3. Days needed for cessation of surgical drainage.

dominal surgical drain or cessation of drainage after ERCP, there
was no statistical difference (P>0.05). In stent group the average
were 8 days, while in sphincterotomy alone group 11 days were
needed until the drain could be removed.

DISCUSSION
Bile leaks are a concerning complication after hepatobiliary

surgery. Less commonly, abdominal trauma with hepatic damage
can also be the etiology of bile leaks. Cholecystectomy is one of
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the most common types of abdominal surgery and bile leaks post
cholecystectomy can result in increased morbidity, mortality,
hospital expenditures and a decreased quality of a patient s life?.
Other frequent causes of bile leaks include biliopancreatic surgery,
liver transplants, hepatectomies and hepatic trauma?. ERCP is
the standard diagnostic and treatment modality for bile leaks".
They are associated with less morbidity than surgery and are a
good alternative to radiological interventions. The mechanism of
resolution of the leakage is lowering the transpapillary pressure,
with a sphincterotomy, biliary stent placement or combination
of both!"®. ERCP will lead to a decrease in the flow resistance of
bile duct facilitating leak sealing. Although there is no need to
seal the leak orifice with the stent, stent placement is based on
the preference of the endoscopist and there is no consensus on
whether this is beneficial.

The grade of the bile leak is an important concern when
considering ERCP techniques as the treatment. Sandha et al.('¥
reviewed 207 patients with bile leak diagnostic that undergone
open or laparoscopic cholecystectomy. The leaks were classified
as: low grade (leak identified only after intrahepatic opacification)
and high grade (leak observed before intrahepatic opacification).
In the same study was showed that sphincterotomy alone is a safe
and effective treatment for low grade leaks and regarding high
grade leaks the recommendation remains biliary stenting!>!7.
However, this is not a consensus. Dolay et al.!® concluded
that biliary stenting seems to be a more effective method than
sphincterotomy in post cholecystectomy bile leaks without CBD
dilatation>!®, Kaffes et al. analysis indicates that stent insertion,
may be superior to sphincterotomy alone in patients with post
cholecystectomy bile leak, independent of the size of the stent?.
FIGURE 4 shows an ERCP performed after a laparoscopic
cholecystectomy with a bile leak from common bile duct. After
8 weeks of biliary stenting, the procedure was repeated with total
seal of the leak, as shown in FIGURE 5 with no extravasation
of the contrast.

FIGURE 4. Post Laparoscopic Cholecystectomy leak: it’s possible to
observe extravasation of contrast from common bile duct (courtesy of Dr
Everson L.A. Artifon).
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FIGURE 5. Same case from figure 7: Cholangiogram after 8 weeks at
stent removal(courtesy of Dr Everson L.A. Artifon).

The liver and spleen are the most common organs injured after
abdominal trauma®. 85-89% of hemodynamically stable patients
with liver injury from blunt abdominal trauma can be managed
safely without surgery™®. The first concern in patients with hepatic
trauma is hemorrhage, and stabilizing patients hemodynamically
is critical. If this is not possible, surgery is most likely indicated.
Conservative treatment includes arteriography and selective em-
bolization, computed tomography guided drainage of collections
and ERCP with sphincterotomy and biliary stent placement®2",
Recent studies have shown that ERCP is an effective treatment for
bile leaks secondary to traumatic liver injuries, with more than 80%
success rate®), In all five cases of bile leak secondary to hepatic
trauma ERCP was successfully used in treatment with a decrease
in abdominal surgical drainage volume after the procedure, and
cessation of the drainage in 1-7 (minimum 1 and maximum 7)
days, concluding that in our casuistic ERCP was effective and safe
to treat bile leaks after hepatic complex trauma.

Despite the technical advances in hepatic surgery, bile leaks
remain a feared complication of these surgeries. In Martin et al.
study nearly 8% of all liver resections developed bile leak after
hepatectomy and when bile duct reconstruction was present, this
rate importantly increased to 29%1D. ERCP success rates after liver
resections are lower than in post cholecystectomy (75% versus 70
to 100% respectively), and other techniques as Rendezvous may be
necessary. In our study we analyzed three hepatectomies secondary
to due to neoplasia, and all the procedures were concluded with
sphincterotomy. Two of the three cases were successfully treated
with ERCP and resolution of the leak. In the third case, despite
ERCP with sphincterotomy and stent placement was concluded,
the patient had a major bile leak from common hepatic duct, and
the ERCP was not capable to solve the leak, with necessity of
further surgery.

When comparing the overall success between sphincterotomy
and sphincterotomy plus stent placement there was no statistical
difference. We compared the volume of the abdominal drain before
and after ERCP, with a significant amount of drainage after both
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procedures, with no difference in drainage between them. Similarly,
there was not a significant difference in the number of days needed
to remove the abdominal drain between the two techniques.

Self-expandable metal stents (SEMS) are another option used
in the treatment of bile leaks. Because of its larger diameter, they
may more effectively divert bile away from the site of the leak®. In
Wang et al. study the use of SEMS was analyzed in the treatment of
complex bile leaks after cholecystectomy or liver transplantation,
showed efficacy at resolving bile leaks, however associated with
ulcerations, choledocholithiasis and stenosis®?.

Our study, as a retrospective single center analysis, has its limi-
tations, there may be a selection bias on witch cases the stent was
placed, limiting the comparisons the can be made on this study
between the two approaches on the treatment of biliary leaks. The
chosen technique was decided by the senior endoscopist during the
procedure according to operator experience. Stent placement without
a sphincterotomy should be considered, principally in young patients,
due to the risk of late development of bile duct cancer after sphinc-
terotomy. Hakamada et al. showed in his study a 7.4% prevalence of
cholangiocarcinoma among 108 cases of sphincterotomy at intervals
1 to 20 years and considered the chronic cholangitis as the probably
causative factor of this development, suggesting that these patients
should be closely monitored®. Another reason to consider stenting
without sphincterotomy in young patients, is because this is consid-
ered a group of risk for post-ERCP pancreatitis (PEP)?Y. FIGURE
6 shows an example of biliary stenting without sphincterotomy, with
success and good drainage of bile.

h . L

FIGURE 6. Suggestion of treatment for bile leaks in young patients:
Stenting without sphincterotomy may prevent late biliary cancer
development.

Despite the limitations presented, our study analyzed the dif-
ferent causes of bile leaks, comparing their treatments and results,
different from the most other studies that analyzed just one etiol-
ogy of bile leaks. A prospective study would take much longer
to perform and will likely need to include multiple centers. We
considered the success of ERCPs when it could be used to resolve
the leak, without any further surgery or intervention. Among the
31 ERCPs performed, two were not successful procedures. In the
first unsuccessful procedure, ERCP was not technically possible
because it was a major bile leak, and in the second unsuccessful
procedure, despite the successful ERCP the patient needed further
interventions to resolve the leak. The two unsuccessful cases were
common hepatic duct leaks, reinforcing studies that show that the
location of the leak predicts the success of the ERCP®%). Tewani
et al. suggests that ERCP is 3.3 times more likely to be successful
in bile leaks in the cystic duct stump or duct of Luschka, than in
other locations®.

CONCLUSION

In conclusion, we suggest the treatment of bile leaks with ERCP
as the standard of care, independent of the etiology of the bile
leak. Leaks from the cystic duct stump are more likely to resolve
with ERCP. We conclude that both sphincterotomy and stent
placement are highly effective in the resolution of the leaks with
no significant difference in outcomes. We also conclude that leaks
of the common hepatic duct are less likely to achieve success with
endoscopic procedures. In summary, ERCP remains the first line
treatment in the diagnosis and treatment of bile leaks, and both
sphincterotomy alone and biliary sphincterotomy with biliary stent
placement are safe and effective treatments.
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Flumignan VK, Sachdev AH, Nunes JPS, Silva PF, Pires LHB, Andreoti MM. Esfincterotomia isolada versus esfincterotomia associada a passagem de

proétese biliar no tratamento de fistulas biliares: 10 anos de experiéncia de um hospital quaternario. Arq Gastroenterol. 2021;58(1):71-6.

RESUMO - Contexto — Cirurgia hepatobiliar e trauma hepatico sdo causas frequentes de fistulas biliares, e esta temida complicagdo pode ser manejada

de forma segura através da colangiopancreatografia retrograda endoscopica (CPRE). O procedimento consiste em esfincterotomia isolada, passagem
de protese biliar ou combinagao das duas técnicas, porém a forma ideal permanece incerta. Objetivo — O objetivo desse estudo ¢ comparar a realizagao
de esfincterotomia isolada versus locagao de protese biliar no tratamento de fistulas pos-cirurgicas e traumaticas. Métodos — Foram analisados de
forma retrospectiva 31 CPREs com diagnostico final de “fistula biliar”. A informagao colhida incluia dados demograficos dos pacientes, etiologia
das fistulas e detalhes dos procedimentos. As técnicas de tratamentos foram divididas em dois grupos: esfincterotomia isolada vs esfincterotomia
associada a locagao de protese biliar. Foram analisados os volumes dos drenos abdominais cirurgicos antes e depois de cada procedimento e o numero
de dias necessarios para que ocorresse cessa¢ao da drenagem pelo dreno abdominal cirurgico apos a CPRE. Resultados — Um total de 31 pacientes
(18 homens e 3 mulheres; idade média de 51 anos) com fistulas biliares foram avaliados. Colecistectomia laparoscopica foi a etiologia da fistula em
14 (45%) casos, seguida de colecistectomia convenvional em 9 (29%) pacientes, trauma hepatico em 5 (16%) pacientes, e hepatectomia secundaria a
neoplasia em 3 (9,7%) pacientes. As localizagdes mais frequentes das fistulas foram: coto do ducto cisticos com 12 (38,6%) casos, seguido de ducto
hepatico comum em 10 (32%) casos, ducto colédoco em 7 (22%) cases e leito hepatico em 2 (6,5%) casos. 71% dos pacientes foram tratados com
esfincterotomia associada a passagem de protese biliar e 29% com esfincterotomia isolada. Houve diferenca estatistica em relagdo ao volume drenado
antes e depois de ambos os procedimentos (P<0,05). Entretanto, quando comparada esfincterotomia isolada e esfincterotomia associada a passagem
de protese biliar, em relagdo ao volume drenado e ao nimero de dias necessarios para cessagio da drenagem, ndo houve diferenga estatistica em am-
bos os casos (P>0,005). Conclusao — A CPRE permanece como tratamento de primeira linha no tratamento de fistulas biliares, sem diferenca entra
a esfincterotomia isolada versus esfincterotomia associada a passagem de protese biliar.

DESCRITORES - Fistula biliar. Esfincterotomia. Stents. Colangiopancreatografia retrograda endoscopica. Colecistectomia.
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