CASE REPORT

Mucocele of the Cystic Duct Remnant After Orthotopic
Liver Transplant: A Problem Revisited
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Abstract

Mucocele of the cystic duct remnant is an uncommon
hepatobiliary complication of a liver transplant.
Current practice usually involves either excising the
cystic duct, or incorporating the distal end of the
transected cystic duct into the suture line of the biliary
anastomosis to ensure drainage. We report a patient
who developed cystic duct remnant mucocele after
the latter approach was adopted. We believe that this
is likely related to delayed anastomotic stricturing,
which prevented draining from the remnant cystic
duct. We also discuss the incidence, pathology,
investigations, and treatment of this condition.
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Case Report

A 55-year-old lady underwent an orthotopic liver
transplant in January 2009 for stage III primary
biliary cirrhosis (Mayo score, 8.9). She had a
side-to-side cavaplasty, standard arterial, and
duct-to-duct biliary anastomosis using interrupted
sutures with 5-0 Prolene and polydioxanone. The
donor cystic duct had a low insertion into the
common bile duct, and the distal end was
incorporated into the suture line to allow for
drainage. Seven days after the orthotopic liver
transplant, she had an acute cellular rejection,
which we treated successfully with intravenous
methylprednisolone. Her immunosuppression
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regimen was maintained with azathioprine and
tacrolimus. She remained well, having normal liver
function test results for 5 months after the transplant.
Subsequently, her alkaline phosphatase levels
increased steadily from 1.5 pkat/L (90 U/L)
(range, 0.5-2 pkat/L; 35-120 U/L) 5 months after the
transplant to 3.33 pkat/L (200 U/L ) 4 months later.

During this time, she complained of intermittent
chills (clinically consistent with episodes of
cholangitis). The results of an ultrasound scan of her
abdomen showed a dilated common bile duct
measuring 14 mm at the porta hepatis with
prominent intrahepatic biliary radicles. The results
of a Doppler examination of the hepatic artery and
portal veins were normal. Magnetic resonance
cholangiography (Figure 1) revealed a 2.5 + 1.3 cm
collection in the porta hepatis compressing the
common bile duct and the distal common hepatic
duct. The fluid collection was communicating with
the long, low, inserting cystic duct remnant. There
was mild biliary dilatation proximal to the cystic
collection. The results of her liver function tests at the
time were bilirubin, 16 ymol/L (range, 0-19 ymol/L);
alanine transaminase, 0.47 ukat/L (28 U/L)
(range, 0-0.58 pkat/L; 0-40 U/L); and alkaline
phosphatase, 3.78 pkat/L (227 U/L). The results of
an endoscopic ultrasound examination showed that

Figure 1. Magnetic resonance cholangiogram showing mucocele of the cystic
duct (arrow) compressing the common bile duct.
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the cystic duct remnant and the common bile duct
ran parallel to each other, and the cystic dilatation
was contiguous with the biliary tree. No intraductal
contents were noted on endoscopic ultrasound.
After review of the image, a mucocele of the cystic
duct remnant was diagnosed, and this was causing
extrinsic compression of the biliary tree. This was
managed surgically (Figure 2) with mucocele
excision and Roux-en-Y hepaticojejunostomy. The
patient was discharged home 14 days later with no
complications.

Figure 2. Intraoperative picture demonstrating the mucocele (yellow sling).
Inset shows mucocele after excision.

Discussion

Orthotopic liver transplant is an accepted therapy for
patients with end-stage liver disease.! Technical
complications remain a significant cause of
morbidity and mortality.? Biliary complications
account for approximately 13% to 19% of the
morbidities.? Anastomotic biliary strictures and bile
leaks account for most of these.

A mucocele of the cystic duct is an unusual biliary
complication after liver transplant, but its ongoing
damage to the liver graft may be significant. The
reported incidence of a cystic duct mucocele after
orthotopic liver transplant ranges from 2% to 4.5%.%5
The cause of a cystic duct mucocele is unclear.
Ischemia-reperfusion injury, embolism of the hepatic
arteries, rejection, and inflammation are all
considered to contribute to mucocele formation.® The
fact that a large length of the cystic duct remnant left
behind during cholecystectomy (deliberately) to
avoid injury to the bile duct and handling of the
connective tissue in Calot’s triangle (which may
result in contraction of the connective tissue after the

orthotopic liver transplant and cause obstruction to
mucus outflow from the cystic duct remnant) remains
important.® The lack of nervous regulation of the
biliary tract after an orthotopic liver transplant means
that the secretion and flow of bile is likely to be affected
and promote formation of a cystic duct mucocele.® If
left untreated, the results of chronic mechanical
compression of the biliary system by an enlarging
cystic duct mucocele may result in decreased survival
of the graft liver. Presentation with biliary obstruction
owing to a cystic duct mucocele can occur from 2
weeks to 3.3 years.”

It is well known that the junction of the cystic and
common hepatic ducts can be variable. In
approximately 20% of cases, the cystic duct descends
for a considerable distance, either along the right side
of, or posterior to, the common duct, before joining the
latter.® When a transected cystic duct is encountered
during preparation for liver transplant, the cystic duct
should be excised completely, even if it is close to the
common duct.? If this is not possible, the bile duct
should be done away with as much as possible, rather
than creating a blind mucosa-lined sac with the
potential of enlarging and creating obstruction.” If
excision of the cystic duct is thought too dangerous, its
distal end can be incorporated in the anastomotic
suture line (as was done in our patient) to allow
drainage of the cystic duct stump.’

In our case, we suspect that delayed stricturing of
the anastomosis obliterated the distal end of the cystic
duct stump leading to mucocele formation. In patients
manifesting true transmural fusion of the cystic and
common hepatic duct, the septum should be excised
and a biliary anastomosis performed.’

The diagnosis of cystic duct mucocele in the
appropriate setting is usually made by radiologic
modalities. Demonstration of fluid collection at the
porta hepatis is a nonspecific finding. However, a
combination of a well-defined, round, fluid collection
adjacent to the common hepatic duct, in conjunction
with a cholangiographic demonstration of an extrinsic
mass compressing the common hepatic duct, would
confirm evidence of a mucocele.” Magnetic resonance
cholangiopancreatography is now the imaging
modality of choice for diagnosing a cystic duct
mucocele. It is critical that one excludes hepatic artery
pseudoaneurysms in all such fluid collections with
Doppler studies.!® Treatment of this condition is
operative-mucocele excision and reconstruction of the
biliary tree with a Roux-en-Y hepaticojejunostomy.
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Conclusions

A cystic duct mucocele is an uncommon but
preventable complication of orthotopic liver
transplant. A cystic duct mucocele can be prevented
by excising the remnant of the cystic duct in a liver
allograft. Although, incorporating the distal open
end of the cystic duct remnant into the biliary
anastomosis is a recommended operative technique,’
to prevent future mucocele formation, we feel (as
demonstrated in our patient) that delayed stricture
formation at the anastomosis still may result in
occlusion of cystic duct stump drainage and
subsequent mucocele formation.
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