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Abstract

The management of patients with persistent bile leakage after hepatic
resection has remained a clinical challenge. Internal drainage with a fully covered
metallic stent (Axios) may offer a novel and effective strategy for patients with
persistent biliary leakage. Here, we present a case of the successful treatment of
a patient Wlth pers1s‘gent biliary leakage after a partial hepatectomy with endoso- with an Endoprosthetic Transgastric Metal
nography-guided drainage and the placement of a covered, expandable metal stent Stent. (2016) J Gastro Dis Liver Func 2(1):
(Axios). The presented case underlines the therapeutic complexity of patients with 4751
chronic biliary leakage after liver resection. Furthermore, this case serves as a
proof-of-principle that internal drainage of a bilioma into the stomach using a
metal stent that is subsequently removed may serve as a permanent solution in
certain cases. Given some patients’ long histories of various failed various inter-
ventions, the identification of patients who are at risk for chronic leakage and the
determination of the correct timing for the application of transgastric drainage
remain important challenges for the future.
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Introduction

Liver resection is an established procedure for various hepatobiliary diseases!!. Improvements in surgical technique and
perioperative management over the past decade have substantially decreased the morbidity and mortality rates?. Bile leaks are a
major cause of postoperative morbidity and commonly require prolonged hospital stays and repeated diagnostic and therapeutic in-
terventions®*. In previous reports, the incidence of bile leakage after liver resection ranges from 4% to 18%!7. This variability may
be explained by differences in patient populations, the types and extents of procedures, and inconsistent definitions of bile leaks.
The introduction of a common definition of post-hepatectomy bile leak is expected to reduce the variability in bile leak rates that has
been reported thus farl®),

Surgical re-interventions for patients with post-hepatectomy bile leaks can result in significant morbidity and high mortal-
ity rates!!%. Within the past two decades, minimally invasive therapeutic interventions for the treatment of bile leakage after liver
resection have evolved. In patients without a bilioenteric anastomosis, endoscopic transpapillary interventions for the treatment of
bile leaks after liver resection have elicited positive results and are currently considered the treatment of choice!'"'?. Endoscop-
ic sphincterotomy with the insertion of a stent minimizes the resistance caused by the sphincter of Oddi and thus facilitates the
drainage of bile into the duodenum. However, in patients with persistent bile leaks following sphincterotomy and stent placement,
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surgical interventions may still be necessary. Such interventions
can include atypical or anatomical resections and the formation
of bilioenteric anastomoses depending on the location and out-
put of the bile leak. Due to the technically demanding nature of
such reoperations and the potentially high risk of procedure-re-
lated complications, the indication for and timing of reoperation
should be discussed by an interdisciplinary team that includes
surgeons and endoscopists. However, it is well known that in
certain patients bile leaks may persist even after reoperation
with surgical re-intervention.

In recent years, endosonography with the placement
of a covered expandable metal stent has become an established
procedure for the treatment of pancreas-related fluid collections
or cystst’’l. However, little is known about internal drainage as
a therapeutic strategy for patients with biliary collections. Here,
we present a case of successful treatment with endosonogra-
phy-guided drainage with the placement of a covered expand-
able metal stent (Axios) (AXIOS™, XLUMENA, Mountain
View, CA) in a patient with persistent biliary leakage after par-
tial hepatectomy.

Case Presentation

A 64-year-old female patient with recurrent epigastric
pain was referred to the medical department for therapy for a
newly diagnosed mass and intrahepatic cholangiolithiasis locat-
ed at the biliary branches of liver segment VI. Laboratory results
revealed normal liver enzymes without cholestasis. After endo-
scopic treatment with sphincterotomy and stent insertion, radio-
logical diagnostics (MRI) could not exclude a cholangio cellular
carcinoma. The case was presented to our interdisciplinary vis-
ceral board, and due to the endoscopic and radiological findings
and potential malignancy, the decision was made to perform a
surgical exploration.

Intraoperatively, we performed a cholangiography that
found no signs of cholangiolithiasis but did reveal a cystic for-
mation of the right biliary tree and a normal biliary tree on the
left side. A right hemi-hepatectomy was performed. The intra-
operative course was uneventful. A ‘white test” with Lipofundin
injection through the cystic duct was performed and revealed
no bile leakage!'*. A histologic examination of the right liver
revealed dilated bile ducts suggestive of Caroli syndrome. Af-
ter 6 days without pathological findings, the patient presented
with elevated infectious parameters without fever. A Computer
Tomography (CT) scan of the abdomen revealed a fluid collec-
tion with air bubbles at the resection margin. A CT wire-guided
drain with bilious output was placed into the fluid collection.
The pathogenic agents Enterococcus faecalis and Citrobacter
freundii were detected and were treated with imipenem antibiot-
ic. The antibiotic treatment was stopped after ten days.

Due to persistent bile leakage, we performed an ERC
three weeks postoperatively and found a leakage originating
from the stump of the right hepatic duct. A plastic stent (11.4
F/13 cm) was inserted into the left hepatic duct. After this in-
tervention, a bile leakage with a daily output of 100 ml per day
persisted. A second endoscopy was performed, and an addi-
tional plastic stent (10 F/9 cm) was placed in the left hepatic
duct. However, a bilious output of approximately 50 ml per day
persisted and led to a third ERC. In addition to a dilatation of
the papillotomy, two straight plastic stents (11.4 F/9 cm) were
placed in the common hepatic duct. The CT wire-guided drain
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was left in place. The patient was discharged after three months
(82 days).

Over the next three months, the patient was seen on a
regular basis in our outpatient clinic. The output of bilious flu-
id via the abdominal drain decreased. However, the patient was
referred to our department with new-onset abdominal pain and
fever. A CT scan revealed a dislocation of the CT wire-guided
drain and a small abscess at the resection margin. The abdominal
drain was removed, and antibiotic treatment was initiated with
Ceftriaxon. Two days later, an ERC was performed and revealed
no biliary leakage. Therefore, the two plastic stents were re-
moved. Along with antibiotic treatment, the patient’s discomfort
disappeared. A control ultrasound revealed normal sized intra-
hepatic bile ducts with a small amount of fluid at the resection
margin. Based on the ultrasound findings and the clinical course,
we removed the stents, and the patient was discharged after 12
days.

One month later, the patient presented again with ele-
vated infectious parameters. A CT scan revealed a recurrent bil-
ioma, and a new CT wire-guided drainage was placed. Antibiotic
treatment was not necessary, but the biliary output persisted at
approximately 100 ml/day. A percutaneous transhepatic cholan-
giography (PTC) was not feasible because the bile ducts were
not dilated.

After six months had passed since the initial operation,
the case was brought before our interdisciplinary visceral board,
and based on the assumption that the bile leakage was caused
by peripheral bile leakages, the decision was made to perform
a second surgical exploration. Intraoperatively, a peripheral bile
leakage located in segment IVa was found. An atypical resec-
tion of segment IVa was performed. Six days postoperatively,
the drainage fluid exhibited elevated bilirubin levels (a fivefold
elevation compared with the serum bilirubin level), and the fluid
output amount increased. Additionally, the patient developed a
wound infection in the midline laparotomy that was treated with
daily wound dressings and antibiotics. The abdominal drains
that were placed intraoperatively were left in place, and the pa-
tient was discharged after 30 days. At the time of discharge, we
noted an output of 100 ml bilious fluid/day via the abdominal
drains.

One month later, the patient presented with mild fever
and an increase in the bilious fluid drainage per day. A CT scan
was performed, and an intraabdominal fluid collection was ruled
out. Due to the increased bilious output, an ERC was performed
and revealed normal biliary drainage from the common hepatic
duct (CHD) into the duodenum. Three straight plastic stents (2
x 11.4 F/9 cm, 1 x 10 F/9 cm) were inserted into the CHD. The
amount of the biliary output via the abdominal drain decreased,
and bilirubin was not detectable in the drainage fluid. The patient
was discharged after seven days. A few days later, the patient
presented with a new bilioma. A CT-guided drain was placed,
and antibiotic treatment (ceftriaxone and metronidazole) was
initiated.

After review of the CT images (Figure. 1) that showed
a chronic cavernous formation due to the persistent bile leakage
in close proximity to the stomach, a decision in favour of inter-
nal drainage into the stomach was made.
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Figure 1: CT scan showing the bile leakage in close proximity to the

stomach.

An ERC revealed a persistent bilioma (Figure. 2). To
perform drainage, the bilioma was imaged from the gastric an-
trum using a convex echo endoscope (GF-UGT260, Olympus
Optical Co. Ltd., Tokyo, Japan) connected to an ultrasound de-
vice (SSD5500; Aloka, Tokyo, Japan). The puncture of the bil-
ioma was performed with a 19-gauge needle (EchoTip, Cook
Medical) under real-time ultrasound and colour Doppler imag-
ing guidance (Figure. 3). Iodine contrast medium was injected
to obtain fluoroscopic images. After a 0.035-inch guide wire
was inserted and positioned, the 19-G needle was removed, and
the preloaded AXIOS stent (AXIOS™, XLUMENA, Mountain
View, CA) was advanced over the wire into the bilioma using
direct electrocautery for the penetration of the wall (AUTOCUT
mode, ERBE Electrosurgery, Tiibingen Germany) (Figure. 4).
The selection of the stent length was determined by the thick-
ness of the interposed tissue. After the secure placement of the
stent tip in the bilioma, the distal flange of the stent was de-
ployed under EUS and fluoroscopy guidance followed by proxi-
mal traction of the distal flange to place the target lumen in firm
opposition to the gastric wall. The proximal flange was then
deployed under endoscopic guidance. The stent position was fi-
nally verified via endoscopy and fluoroscopy (Figure. 5). During
the procedure, the patient was deeply sedated with midazolam
and propofol. Endoscopic controls revealed good positioning
of the Axios Stent such that the percutancous drainage could
be removed. Three months later, the Axios Stent was removed.
Currently, (six months after the removal of the Axios Stent), the
patient is in good condition without any sign of recurrent biliary
leakage.

Figure 2: Cholangiogram during ERC before the insertion of the AX-

I0S stent. The common bile duct (CBD) with the catheter inside, in-
trahepatic bile ducts (IBD), extrabiliary collection of contrast medium

(biloma), and the percutaneous drain (PD).
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Figure 3: Endoscopic ultrasound-guided puncture. The needle is inside
the bilioma.

g i
F )

Figure 4: AXIOS stent (AS) after the endoscopic-ultrasound guided
implantation. The percutaneous drainage (PD) is still in place.

Figure 5: Endoscopic view of the stomach with the AXIOS stent in
place.

Discussion

Postoperative bile leakage remains a major source of
concern following liver resection due to the associated risks
of peritonitis and sepsis. In cases of surgery for malignancy,
complications are known to impair long-term prognoses!'>!¢,
Specifically, chronic bile leakage that persists despite various
interventions markedly impairs patient quality of life, delays
further treatments and represents a significant source of costs to
the health care system. Therefore, safe and effective treatments
of (chronic) bile leakage are urgently needed. The majority of
studies on the management of bile leakage has addressed the
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management of post-cholecystectomy bile leakage and has not
addressed chronic biliary fistulas. In this scenario, endoscopic
interventions, such as biliary sphincterotomy with or without
a sphincter-bridging endoprosthesis or an endoprosthesis that
span the actual leak site have shown promising results!'>!"] al-
though the appropriate endoscopic approach remains a matter
of debatel'®"1. Thus, there is currently no consensus regarding
the optimal treatment of patients with bile leakage, and patients
are commonly treated according to the endoscopist’s discretion.
Specifically, the management of patients with persistent bile
leakage after hepatic resection has remained a clinical challenge.
Internal drainage with a fully covered metallic stent (Axios) may
offer a novel and effective strategy for patients with persistent
biliary leakage. The AXIOS stent is a fully silicone covered, ni-
tinol braided, self-expanding lumen-apposing metal stent with
bilateral anchor flanges. Fully expanded, the flange diameter is
twice that of the saddle section and is designed to hold the tissue
layers in opposition. Thus far, a small number of cases involving
this technique have been described for patients with pancreat-
ic fluid collections!'*?"!. Recently, the implantation of this stent
has been demonstrated to be feasible for internal drainage of the
biliary tree in patients with malignant bile duct obstructions??!.
This type of stent should be chosen when a stable, sealed translu-
minal conduit needs to be created. This type of stent may offer
several advantages over conventional plastic and metal stents
in this application due to the lower risks of stent migration and
biliary peritonitis and the larger stent diameter. The stent may be
removed after 7-8 weeks because the formation of a stable fistula
that ensures the continuous drainage of bile may be expected at
this time.

However, it should be noted that the experience with
this type of procedure remains limited. Although the currently
available reports, including the case presented here, suggest low
complication rates, further prospective studies are required to
fully assess the long-term safety of internal drainage for patients
with chronic biliary leakage.

The case presented here underlines the therapeutic
complexity of patients with chronic biliary leakage after liver
resection. Furthermore, this case serves as a proof-of-principle
that the internal drainage of a bilioma into the stomach using a
metal stent that is subsequently removed may serve as a perma-
nent solution in certain cases. For patients with long histories of
various failed interventions, the identification of patients who
are at risk for chronic leakage and the determination of the right
timing for the application of transgastric drainage remain im-
portant challenges for the future.
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