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Abstract

AIM: To address endoscopic outcomes of post-Ortho-
topic liver transplantation (OLT) patients diagnosed
with a “redundant bile duct” (RBD).

METHODS: Medical records of patients who underwent
OLT at the Liver Transplant Center, University Texas
Health Science Center at San Antonio Texas were ret-
rospectively analyzed. Patients with suspected biliary
tract complications (BTC) underwent endoscopic ret-
rograde cholangiopancreatography (ERCP). All ERCP
were performed by experienced biliary endoscopist.
RBD was defined as a looped, sigmoid-shaped bile
duct on cholangiogram with associated cholestatic liver
biomarkers. Patients with biliary T-tube placement, bili-
ary anastomotic strictures, bile leaks, bile-duct stones-
sludge and suspected sphincter of oddi dysfunction
were excluded. Therapy included single or multiple
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biliary stents with or without sphincterotomy. The
incidence of RBD, the number of ERCP corrective ses-
sions, and the type of endoscopic interventions were
recorded. Successful response to endoscopic therapy
was defined as resolution of RBD with normalization of
associated cholestasis. Laboratory data and pertinent
radiographic imaging noted included the pre-ERCP pe-
riod and a follow up period of 6-12 mo after the last
ERCP intervention.

RESULTS: One thousand two hundred and eighty-two
patient records who received OLT from 1992 through
2011 were reviewed. Two hundred and twenty-four
patients underwent ERCP for suspected BTC. RBD was
reported in each of the initial cholangiograms. Twenty-
one out of 1282 (1.6%) were identified as having RBD.
There were 12 men and 9 women, average age of
59.6 years. Primary indication for ERCP was cholestatic
pattern of liver associated biomarkers. Nineteen out of
21 patients underwent endoscopic therapy and 2/21
required immediate surgical intervention. In the endo-
scopically managed group: 65 ERCP procedures were
performed with an average of 3.4 per patient and 1.1
stent per session. Fifteen out of 19 (78.9%) patients
were successfully managed with biliary stenting. All
stents were plastic. Selection of stent size and length
were based upon endoscopist preference. Stent size
ranged from 7 to 11.5 Fr (average stent size 10 Fr);
Stent length ranged from 6 to 15 cm (average length 9
cm). Concurrent biliary sphincterotomy was performed
in 10/19 patients. Single ERCP session was sufficient
in 6/15 (40.0%) patients, whereas 4/15 (26.7%) pa-
tients needed two ERCP sessions and 5/15 (33.3%)
patients required more than two (average of 5.4 ERCP
procedures). Single biliary stent was sufficient in 5
patients; the remaining patients required an average
of 4.9 stents. Four out of 19 (21.1%) patients failed
endotherapy (lack of resolution of RBD and recurrent
cholestasis in the absence of biliary stent) and required
either choledocojejunostomy (2/4) or percutaneous
biliary drainage (2/4). Endoscopic complications includ-
ed: 2/65 (3%) post-ERCP pancreatitis and 2/10 (20%)
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non-complicated post-sphincterotomy bleeding. No
endoscopic related mortality was found. The medical
records of the 15 successful endoscopically managed
patients were reviewed for a period of one year after
removal of all biliary stents. Eleven patients had con-
tinued resolution of cholestatic biomarkers (73%). One
patient had recurrent hepatitis C, 2 patients suffered
septic shock which was not associated with ERCP and
1 patient was transferred care to an outside provider
and records were not available for our review.

CONCLUSION: Although surgical biliary reconstruc-
tion techniques have improved, RBD represents a post-
OLT complication. This entity is rare however, endosco-
pic management of RBD represents a reasonable initial
approach.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Despite the dramatic improvements in surgical tech-
niques, biliary tract complications (BTC) are still a signif-
icant source of morbidity and mortality after orthotopic
liver transplantation (OLT)"?. Since the beginning of
liver transplantation, the biliary reconstruction has been
a sensitive area regarding graft and recipient complica-
tions.

Presently, clinical evidence supports the choledo-
choledocojejunostomy over the T-tube stent placement
or Roux-en-Y choledocho-jejunostomy, as the preferred
method of biliary reconstruction™, It is postulated that
several factors (e.g., donor and recipient biliary ductal
anatomy, duct-duct anastomosis technique, and blood
supply to the bile ducts) can affect the final post-surgical
bile duct configuration and may result in its ultimate suc-
cessful function™. Surgical management used to repre-
sent the initial standard of care for BTC; however, the
advancement in endoscopic therapeutic interventions
has replaced prompt surgical intervention in most of the
immediate and delayed comph’cationsw’lzj.

Endoscopic therapy has been successful in the man-
agement of BTC. During the performance of the en-
doscopic retrograde cholangiopancreatography (ERCP),
interventions such as: endoprosthesis (biliary stent) place-
ment with or without concurrent sphincterotomy, balloon
dilatation of anastomotic strictures, can be included!.
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Bile duct stones, bile leaks and anastomotic strictures
are among the most common post-transplant complica-
tions reported” ™, The reported incidence of such com-
plications among different centers has been variable®™*'".
Our institution has previously reported the endoscopic
experience with BTC in the post-OLT patient, however
data did not include management of a “redundant bile
duct” (RBD) (Figure 1)".

We define the “RBD” a surgically reconstructed do-
nor-recipient extrahepatic bile duct, which due to its
length (longer than the native recipient duct), in the ab-
sence of anastomotic stricture, creates a looped, sigmoid-
shaped (“S”, “Z”) appearance, which leads to delayed bile
flow into the duodenum, functionally translating into cho-
lestasis and abnormal pattern of the liver associated tests.

The term was described as an analogy to the “redun-
dant colon”, which describes a large intestine (colon)
that is longer than normal and as a result has repetitive,
overlapping loops. Typically, the “redundant colon” is a
normal anatomic variation.

From our large transplanted data we present our en-
doscopic experience with the RBD treatment in the post-
OLT patient. To our best knowledge, this is the first pre-
sentation of successful endoscopic management of the
RBD in the post-OLT patient.

MATERIALS AND METHODS

We performed a retrospective analysis of records from
the Transplant Clinic, Endoscopy and radiology of pa-
tients who underwent OLT at the Liver Transplant Cen-
ter, University Health Science Center at San Antonio.

One thousand two hundred and eighty-two patient
records who received OLT from 1992 through 2011 were
reviewed. Patients with biliary T-tube placement, biliary
anastomotic strictures, bile leaks, bile-duct stones-sludge
and suspected sphincter of oddi dysfunction were ex-
cluded.

Patients who underwent ERCP in the post-transplant
period, indication and number of procedures per patient
were reviewed. Laboratory data and pertinent radiogra-
phic imaging noted included the pre-ERCP period and a
follow-up period of 6-12 mo after the last ERCP inter-
vention.

RBD was identified as a sigmoid-shaped bile duct
on cholangiogram (Figure 1) with associated cholestatic
liver biomarkers. Endoscopic intervention included bili-
ary stent placement with or without sphincterotomy. All
ERCP were performed by experienced biliary endosco-
pists.

The incidence of RBD, the number of ERCP correc-
tive sessions, and the type of endoscopic interventions
were recorded. Successful response to endoscopic ther-
apy (resolution of RBD) was defined as normalization
of cholestatic liver profile up to one year after last endo-
scopic intervention and resolution of cholangiographic
abnormalities (Figure 2).

April 28,2013 | Volume 19 | Issue 16 |



Table 1 Patient data demographics

Men 12
Women 9
Average age (yr) 59.6
Indication for OLT
Hepatitis C 15
Cryptogenic 2
Steatohepatitis 1
Medication induced failure 1
Alcoholic cirrhosis 1
Autoimmune hepatitis 1
Average time (d) from OLT to ERCP 88.1
Indication for ERCP
Cholestatic LFT 21/21

LFT: liver function test; OLT: Orthotopic liver transplantation; ERCP: En-
doscopic retrograde cholangiopancreatography.

Figure 1 Cholangiogram of a redundant common bile duct.

Statistical analysis

Statistical analyses were petrformed with the SAS statisti-
cal software (version 9.2, SAS Institute Inc. Cary, NC).
We used the 12 test to test whether categorical variables
differed between individuals whose RBD resolved with
ERCP and counterparts that failed ERCP intervention.
Comparisons between the 2 groups for continuous vari-
ables were performed by using the Mann-Whitney U test
(a nonparametric test). Results are reported as median
and range or percentage as appropriate. Significance was
assumed for P < 0.05 (2 sided).

RESULTS

Two hundred and twenty-four patients underwent ERCP
for suspected BTC. RBD was reported in each of the
initial cholangiograms by three individual experienced
endoscopist (Patel S, Gross G, Rosenkranz L) and re-
viewed by the authors of the manuscript. Twenty-one
out of 1282 (1.6%) of liver transplanted patients were
identified as having RBD. Patient demographics are listed
in Table 1. There were 12 men and 9 women, average
age of 59.6 years. Primary indication for liver transplan-
tation was end stage liver disease secondary to hepatitis
C (71.4%). Primary indication for ERCP was cholestatic
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Table 2 Interventions and results in 21 patients with redun-

dant bile duct

Results Resolved Failure P
(n = 15) (n = 6) value

Men 1 (%) 8/15 (53.3) 4/6 (66.7) 0.577
Age', yr 59.0 (39.0-70.0) 64.5 (50-75) 0.094
Hepatitis C indication n (%) 11/15 (73.3) 4/6 (66.7) 0.760
Time from OLT to ERCP', d 14 (4-1059) 225 (8-865) 0.086
Total ERCP 3 (2-10) 3 (1-4) 0.492
Total biliary stents placed

Average stent per patient' 3 (0-15) 2 (0-4) 0.475

Average stent per session’ 1.0 (0-1.5) 0.9 (0-1) 0.602
ERCP sessions for resolution -

Single session 6/15 -

Two sessions 4/15 -

> Two sessions 5/15 -
Percutaneous biliary drainage 2 -
Choldocojejunostomy 2 -
T bili', mg/dL 5.0 (0.3-37.3) 6.1(1.2-349) 0.586
AST' 122 (34-444) 190 (40-1131)  0.392
ALT' 248 (42-668) 262 (58-1579)  0.846
Alk phos' 460 (109-1066) 345 (243-936)  0.907

'Median (range). OLT: Orthotopic liver transplantation; ERCP: Endoscopic
retrograde cholangiopancreatography; AST: Aspartate aminotransferase;
ALT: Alanine aminotransferase.

pattern of liver associated biochemical markers. Nine-
teen out of 21 patients underwent endoscopic therapy
and 2/21 required immediate surgical intervention, for
failure to stenting the bile duct. In the endoscopically
managed group: 65 ERCP procedures were performed
with an average of 3.4 per patient and 1.1 stent per ses-
sion. Fifteen out of 19 (78.9%) patients were successfully
managed with biliary stenting. Interventions and results
are listed in Table 2. All stents were plastic. Selection
of stent size and length were based upon endoscopist
preference. Stent size ranged from 7 to 11.5 Fr (average
stent size 10 Fr); Stent length ranged from 6 to 15 cm
(average length 9 cm). Each stent remained in place for
an average of 93 d. Concurrent biliary sphincterotomy
was petformed in 10/19 patients. Single ERCP session
was sufficient in 6/15 (40.0%) patients, whereas 4/15
(26.7%) patients needed two ERCP sessions and 5/15
(33.3%) patients required more than two (average of 5.4
ERCP procedures). Single biliary stent was sufficient in
5 patients; the remaining patients required an average of
4.9 stents. Figure 3 represents a cholangiogram with mul-
tiple stents placed in a redundant bile duct. Four out of
19 (21.1%) patients failed endotherapy (lack of resolu-
tion of RBD and recurrent cholestasis in the absence of
biliary stent) and required either choledocojejunostomy
(2/4) or percutaneous biliary drainage (2/4). The medi-
cal records of the 15 successful endoscopically managed
patients were reviewed for a period of one year after re-
moval of all biliary stents. Eleven patients had continued
resolution of cholestatic biomarkers (73%). One patient
had recurrent hepatitis C, 2 patients suffered septic
shock which was not associated with ERCP and 1 patient
was transferred care to an outside provider and records
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Figure 2 Single patient series of successful endoscopic management. Cholangiogram with redundant anastamosis. Placement of a 10 Fr by 9 cm plastic stent.
Cholangiogram after stent removal with improvement in redundancy and normalization of cholestatic liver profile.

Figure 3 Multiple stent placement in a redundant bile duct.

were not available for our review. Endoscopic complica-
tons (ERCP-related) recorded included: 2/65 (3%) post-
ERCP pancreatitis and 2/10 (20%) non-complicated
post-sphincterotomy bleeding. No endoscopic related
mortality was found.

DISCUSSION

Since their initial description, BTC remain a significant
source of morbidity and mortality after OLT. Com-
plication rates have been reported as s high as 20% in
some series'. During organ procurement, the surgeon
attempts to minimize any disruption of the donor bile
duct blood supply using a variety of techniquesm’m.
During transplantion, surgeons approximate the donor
liver and bile duct to the native bile duct stump with
caution. A laparotomy pad is placed above the liver, in
order to maintain proper positioning during anastomosis
and once completed, the pad is removed and the liver
allowed to retract cephalad into its natural position. The
bile duct is anastomosed with a gentle tension in order to
reduce the risk of ischemia and bile leaks. Additionally,
torsion of the liver during the transplant may lead to ten-
sion and leaks. It should be known that the surgeons do
not make special attempts to avoid redundancy. Clearly
overt discrepancies are addressed, but this aspect of the
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operation is quick and concise.

These techniques are performed to preserve blood
supply and may theoretically lead to less ischemic bile
duct complications. The successful endoscopic manage-
ment of biliary leaks, bile duct strictures and sphincter
dysfunction has previously been reported however, to
our best knowledge, this is the first report of success-
ful endoscopic management of a RBD in the post-OLT
patient. Although post-OLT RBD represents an uncom-
mon complication with an incidence of 1.6%, endo-
scopic management appears to be a reasonable initial ap-
proach as 78.9% of patients with a RBD post-OLT can
be successfully managed with a combination of biliary
stenting and sphincterotomy. Endoprosthesis selection is
based on the endoscopist preference and comprises plas-
tic biliary stents of variable width (7-11.5 Fr) and length,
therefore it is difficult to comment in a non-randomized
retrospective study if stent size or length impacted the
overall outcome. The exact mechanism of resolution re-
mains unclear, however, we suspect that stent placement
alters the configuration of duct anatomy thereby leading
to a resolution of the redundant duct. Hepatobiliary bi-
opsies pre and post stent placement would aid in the fur-
ther evaluation of the histochemical changes associated
with this entity”*". However this was not the main end-
point but does represent an avenue of further research.
One year follow up of bilirubin and liver associated en-
zymes also suggest that endoscopic treatment is a viable
option as 73% had continued resolution of cholestatic
of liver profile.

COMMENTS

Background

Since their initial description, biliary tract complications (BTC) remain a signifi-
cant source of morbidity and mortality after orthotopic liver transplantation (OLT).
Despite improvement in surgical techniques, the biliary reconstruction remains
a sensitive area regarding graft and recipient complications. Endoscopic thera-
pies have been effective in the management of BTC. Authors present their
experience with “redundant bile duct’ (RBD) in the post-OLT sefting.

Research frontiers
Management of BTC in the post-OLT setting has previously been reported;
however, endotherapy and outcomes in the management of the RBD has not
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been described until present. The surgical management of the RBD has been
published. Authors’ group is the first to propose endoscopic management via a
combination of biliary stenting and sphincterotomy as an initial approach to the
RBD.

Innovations and breakthroughs

This is the first to demonstrate that a RBD can be successfully managed with a
combination of biliary stenting and sphincterotomy with a 78.9% success rate at
our institution. One year follow up data also suggests that endoscopic manage-
ment confers a sustained response.

Applications

Although post-OLT RBD an uncommon complication, endoscopic management
appears to be a reasonable initial approach.

Terminology

BTC include: leaks, strictures, retained stones and sphincter of oddi dysfunc-
tion. RBD is a surgically reconstructed donor-recipient extrahepatic bile duct
which creates a looped, sigmoid-shaped (“S”, “Z") appearance thereby resulting
in delayed bile flow into the duodenum, OLT, Endoscopic Retrograde Cholan-
giopancreatography.

Peer review

This manuscript reports on an unusual problem which they have termed the
RBD. They reference their own prior study which suggests that such an entity
may not be widely known or even accepted. Given that this could represent a
real entity, publication may be appropriate.
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