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We read with great interest the paper of Spetzler et 4/. on
bile leaks after hepatectomy (1). The authors concluded
that preoperative therapy and types of surgical procedures
had the most significant influence both on incidence and
severity of these adverse events.

Furthermore, the authors evidenced that grade C bile
leaks (needing surgical retreatments) were associated
with increased length of hospital-stay, infection rate and
mortality.

Can endoscopic treatment help to improve these
outcomes?

Firstly, we should remind that the output of the bile leak
is not always related to the severity of the iatrogenic lesion:
a high-grade output fistula (>300 mL/die) can be related to
a peripheral bile duct leak (i.e., cystic stump) associated with
an overdistension of the biliary tree (i.e., due to a biliary
stone impacted on the papilla).

Secondly, pathophysiological principles of bile leaks are
the base of the endoscopic therapy.

With the biliary sphincter intact, intra-biliary
pressure (15-17 mmHg) is considerably higher than the
intrabdominal pressure (5-7 mmHg) and the enteral
intraluminal pressure (4-6 mmHg). If a bile leak is present
and the biliary sphincter is intact, the pressure gradient (the
intrabiliary-intrabdominal gradient on intrabiliary-enteral
gradient) lets the bile to flow out from the biliary tree
into the peritoneal cavity. The presence of an abdominal
drain lowers the intrabdominal pressure at that level to
the atmospheric pressure (conventionally considered as
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0 value) (2). As a consequence of this pressure balance, the
bile moves from the bile duct not only into the abdominal
cavity but preferentially outside through the drain. To
promote fistula healing, diversion of the bile flow from the
bile duct into the duodenum should be obtained.

Spetzler et al. wrote that reoperation was performed in
three situations; one of them was daily drainage output
>500 mL without decreasing potential despite endoscopic or
radiological intervention. In this situation, the localization
of the abdominal drainage must be considered as potential
cause of failure (2). If the abdominal drain is next to the bile
leak, even if biliary sphincterotomy is correctly performed,
the bile may continue to go out from the biliary tree into
the abdominal drain because the biliary-atmospheric
pressure gradient is greater than biliary-duodenal one.
Thus, the abdominal drain has to be retrieved 4-6 cm from
the site of the bile leak, after biliary sphincterotomy (2).

Furthermore, Spetzler et al. wrote the most severe bile
leaks (grade C) were observed after left hepatectomy or
right extended hepatectomy. In these situations, the leak
can derive from a main hepatic duct (i.e., left or right
hepatic duct). Once again, the endoscopic treatment can
avoid reoperation. To solve the leak, a large-bore fully-
covered self-expandable biliary metal stent with the distal
edge outside of the leaking stump, into the peritoneal
cavity and the proximal edge into the duodenal lumen, can
be placed transpapillary. This biliary stent will overpass
the intrabdominal-intrabiliary pressure gradient and the
intrabiliary-duodenal pressure gradient, bringing the bile
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directly from the abdominal cavity into the duodenal lumen.
The position of the abdominal drainage must be checked as
we explained before; additional biliary stents can be placed
to avoid the obstruction of the remaining biliary tree after
metal stenting. The stents can be removed 4-6 weeks after
the procedure.

In case of leaks from bilio-digestive anastomoses (BDA),
many authors recommended conservative treatment to
avoid a worsening of the leak itself, as discussed by Spetzler.
Endoscopy can help also in this adverse event.

In BDA leaks setting, it is important to distinguish
two subtypes of biliary fistulas: (I) simple anastomotic
dehiscence, without necrosis of the enteral wall around the
anastomosis; (II) complex anastomotic dehiscence, with
necrosis of the enteral wall around the anastomosis. In the
first case, endoscopic therapy consists in biliary stenting
alone (generally using fully covered metal stents). However,
in the second subtype, biliary stenting is not sufficient
because the biliary fistula is combined to an enteral leak.
Thus, combined enteral and biliary stenting should be
performed in tertiary referral centers (3) to close both the
sources of fistula.

In the end, we should remind that few uncontrolled
biliary leaks after liver resections can be caused by leaking
bile duct transected and isolated from the remaining biliary
tree during surgery (4).

Considering the pathophysiology, it is possible to change
endoscopically the pressure gradient of the fistula in order
to direct bile flow from the isolated duct towards the
duodenal lumen, thus creating an internal biliary fistula to
restore bile flow. The key element of endoscopic treatment
in this case is to create a direct connection between the
abdominal cavity and the duodenal lumen by-passing the
biliary duct’s stump transected during surgery (4).

In conclusion, endoscopy can help to manage bile leaks
after liver resections especially in case of severe leaks and
concomitant septic complications in order to improve
clinical outcomes.
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