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INTRODUCTION:  Biliary  reconstruction  is  a  cornerstone  of  living-donor  liver  transplantation  (LDLT).  The
routine uses  of  trans-anastomotic  biliary  catheters  in biliary  reconstruction  had  been  a controversial
issue.  We  describe  a rare complication  related  to the  use  of  trans-anastomotic  biliary  catheter  after  LDLT.
In  this  case,  intestinal  obstruction  occurred  early  after  LDLT  due  to internal  herniation  of  the small  bowel
around  trans-anastomotic  biliary  catheter.
PRESENTATION:  A 42  years  male  patient  with  end  stage  liver  disease  underwent  LDLT  utilizing  a
right  hemi-liver  graft. Biliary  reconstruction  was  done  by single  duct-to-duct  anastomosis  over  trans-
anastomotic  biliary  catheter.  The  patient  was  doing  well  apart  from  early  postoperative  ascites  that  was
managed  medically.

Three  weeks  after  surgery,  the  patient  developed  severe  agonizing  central  abdominal  pain  not  respond-
ing  to  anti-spasmodics  and  analgesics.  The  decision  was  to proceed  for surgical  exploration.  Exploration
revealed  internal  herniation  of the small  bowel  loops  around  the  trans-anastomotic  biliary  catheter
without  strangulation.  Reduction  of  the  internal  hernia  was  done  by releasing  the  fixation  of  the bil-
iary  catheter  from  the  anterior  abdominal  wall.  Small  bowel  resection  was  not  required.  The patient  had
smooth postoperative  course  and  was  discharged  10 days  after  surgery.

DISCUSSION:  Awareness  regarding  this  rare  complication  plus  early  surgical  intervention  can  prevent
the  development  of  postoperative  morbidity  and  mortality.  To  the  best  of  our  knowledge  this  is  the  first
report  to describe  such  are  complication  after  LDLT.
CONCLUSION:  We  report  the  first  case of  internal  herniation  of  small  bowel  around  biliary  catheter  early
after  LDLT.

©  2018  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Liver transplantation is considered the only effective treatment

or patients with end stage liver disease and selected hepatic malig-
ancies. Nowadays, living-donor liver transplantation (LDLT) is

Abbreviations: LDLT, living-donor liver transplantation; MELD, model for end
tage liver disease; CT, computed tomography; GRWR, graft to recipient weight
atio; US, ultrasound.
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considered an acceptable and safe alternative option to deceased
donor liver transplantation [1–3].

Biliary reconstruction is a cornerstone of LDLT. It is performed
most commonly by a duct-to-duct anastomosis. Despite the accu-
mulating experience in LDLT, the incidence of biliary complications
remains high [4,5].

The routine uses of trans-anastomotic biliary catheters in duct-
to-duct biliary reconstruction had been a controversial issue, and
most of studies did not prove a real advantage of its routine use
[6–8]. In our center, we  routinely use trans-anastomotic biliary
catheters during duct-to-duct biliary anastomosis [9]. The advan-

tages of its routine use are to facilitate healing of the anastomosis,
decrease the incidence of anastomotic biliary leakage, and allows
easy evaluation of biliary anastomosis by cholangiogram. However,
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Fig. 1. Plain abdominal radiograph (erect) showing fixed di

everal disadvantages related to its use had been reported includ-
ng cholangitis, biliary leakage at the site of its exit, cholangiogram
elated complications, and the development of non-anastomotic
iliary strictures [6].

In this report, we describe a rare complication related to the use
f trans-anastomotic biliary catheter after LDLT. In this case, intesti-
al obstruction occurred early after LDLT due to internal herniation
f the small bowel around trans-anastomotic biliary catheter. To
he best of our knowledge this is the first report to describe such
omplication after LDLT. This work has been reported in line with
he SCARE criteria [10].

. Case presentation

42 years male patient with end-stage liver disease due to chronic
epatitis C virus infection. He was planned for LDLT. His preopera-
ive Child-Pugh score was 10 (class C), and model for end stage liver
isease (MELD) was 15. Preoperative triphasic abdominal com-
uted tomography (CT) showed markedly cirrhotic liver, markedly
nlarged spleen, and mild pelvic ascites.

He received a right hemi-liver graft without the middle hepatic
ein from his nephew (33 years old). The actual graft weight was

056 g and graft weight to recipient weight ratio (GRWR) was 1.15.

The graft had a single dominant right hepatic vein (30 mm)  and
as anastomosed to the recipient right hepatic vein with veno-
lasty (30 mm).  The recipient main portal vein stump (14 mm)  was
mall bowel loop in the right hypochondrial region (arrow).

anastomosed, in end to end fashion, to the graft portal vein (8 mm).
Then arterial reconstruction was done between the graft right hep-
atic artery (2 mm)  and the recipient right hepatic artery (3 mm).

Doppler ultrasound (US) was  performed upon completion of all
vascular anastomoses and showed sound anastomoses and ade-
quate inflow and outflow without congestion.

Biliary reconstruction was  done by duct-to-duct anastomosis
between the graft right hepatic duct (4 mm)  and the recipient
right hepatic duct (4 mm)  over trans-anastomotic biliary catheter
(4 french) exiting through a separate opening into the common bile
duct. Completion cholangiogram showed adequate biliary anasto-
mosis with no leakage.

Postoperatively, the patient was transferred to the intensive
care unit. Extubation was  done in the first postoperative day. The
patient has smooth postoperative course and was  transferred to the
ward on the fifth postoperative day.

In the ward, the patient was  doing well apart from early post-
operative ascites that was managed by intravenous albumin 4%
infusion daily and monitoring of serum electrolytes. Doppler US
was performed daily to check patency of all vascular anastomoses
and adequate inflow and outflow to the graft.

On the 25th postoperative day, the patient developed severe
agonizing central abdominal pain. There was  no vomiting or

constipation. Abdominal examination was  free. Serum total leu-
cocytic count was normal. The patient received intravenous
anti-spasmodics and analgesics with no improvement of the
abdominal pain.
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Fig. 2. Preoperative non-contrast abdominal computed tomography showing fixed dilated small bowel loop (arrow).
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ig. 3. Operative photo showing herniated small bowel loops through the biliary
atheter (arrow) obstructing the bowel mesentry with no signs of strangulation.

Plain abdominal radiograph was ordered and showed gas
hadow inside the stomach and dilated small bowel loop at the
ight hypochondrial region (Fig. 1). Non-contrast abdominal CT
onfirmed the presence of the dilated jejunal loop with no defi-
ite obstructing cause (Fig. 2). Doppler US was done and confirmed
atency of all vascular anastomoses. The decision was  to proceed
or surgical exploration.

Emergency abdominal exploration was done on the 25th post-
perative day. Exploration revealed internal herniation of the small

owel loops around the trans-anastomotic biliary catheter with-
ut strangulation (Figs. 3 and 4). The herniated bowel loops were
arkedly congested from obstruction of the small bowel mesen-
Fig. 4. Diagram illustrating internal hernia of the small bowel loops around trans-
anastomotic biliary catheter obstructing its mesentry.

teric vessels. Reduction of the internal hernia was done by releasing
the fixation of the biliary catheter from the anterior abdominal wall.
The color of the small bowel returned normal indicating its viabil-
ity, and small bowel resection was not required. No biliary leakage
was detected around site of exit of the catheter from the bile duct

and check cholangiogram confirmed absence of biliary leakage.

The patient had smooth postoperative course. Intestinal sounds
were regained on the second postoperative day and allowed oral
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uids. Follow up abdominal radiographs and Doppler US were
ound. The patient was discharged 10 days after surgery.

. Discussion

Intestinal obstruction after LDLT is serious rare complication.
enerally, the incidence of intestinal obstruction after different
bdominal operations is about 3–5% in previous reports. The devel-
pment of post-operative intra-abdominal adhesions is the most
ommon reported cause [11,12]. On the other hand, intestinal
bstruction after LDLT is a rarely reported post-operative compli-
ation, and the incidence increases in pediatric more than adult
atients.12]

Different causes are reported for intestinal obstruction after
DLT. Liu et al. and Sakamoto et al. reported intestinal obstruction
ue to incarcerated Petersen’s hernia following hepaticojejunos-
omy Roux-en-Y for biliary reconstruction [13,14]. Okajima ey al.
eported intestinal obstruction due to diaphragmatic hernia after
DLT [15]. Mukai et al. reported the development of intestinal
bstruction after LDLT due to unconjugated ursodeoxycholic acid
nterolith [16]. In our case, intestinal obstruction early after LDLT
as due to internal herniation of the small bowel around trans-

nastomotic biliary catheter.
The routine uses of trans-anastomotic biliary catheters in duct-

o-duct biliary reconstruction in LDLT had been a controversial
ssue. Many studies did not prove a real advantage of its routine
se [6–8]. In our center, we routinely use trans-anastomotic bil-

ary catheters that exit through a separate choledochotomy in the
ommon bile duct during duct-to-duct biliary anastomosis [9]. The
atheter is passed through the abdominal wall to be fixed to the
kin. We  maintain the shortest segment of the trans-anastomotic
iliary catheter inside the abdomen to avoid such internal hernia-
ions. In this case, we think that the presence of early postoperative
scites allowed small bowel loops to move upwards to the supra-
olic compartment and become herniated around the catheter.

In absence of the definite signs of intestinal obstruction, the
iagnosis of internal hernia of the small bowel is a difficult clin-

cal situation. Symptoms like vague abdominal pain or discomfort
re non-specific and are usually attributed to other causes espe-
ially in early post-operative period [17]. In our case, the patient
resented with severe agonizing abdominal pain in absence of sig-
ificant clinical findings on examination. The suspicion of ischemic
ain or a closed loop syndrome was our first differential diagnosis.
he suspicion was confirmed with abdominal radiographs.

In conclusion, small bowel obstruction due to internal her-
ia of the small bowel around trans-anastomotic biliary catheter

s an unusual life-threatening complication after LDLT. Aware-
ess regarding such complication plus early surgical intervention
an prevent severe postoperative morbidity and mortality. Also,
t should be considered as an important cause in the differential
iagnosis of intestinal obstruction in liver transplant recipients.
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