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Abstract

Background: Cholestasis is due to the obstruction at any level of the excretory pathway of bile. One particularly
troublesome symptom of cholestasis is pruritus which leads to a profound effect on a patient’s quality of life. In
children with progressive familial intrahepatic cholestasis (PFIC), medical treatment often fails. An alternative surgical
procedure using biliary diversion offers significant relief for intractable pruritus in non-responders.

Case presentation: A 43-year-old male presented with a history of persistent jaundice and intractable pruritus for a
2-month duration. His liver enzymes were markedly elevated. However, his liver synthetic function was preserved.
After extensive evaluation, a cause for cholestasis was not identified. A multi-disciplinary decision was to consider
liver transplantation, but as his liver synthetic functions were remarkably preserved and the intractable pruritus was
the sole indication for a transplantation, it was finally decided that internal biliary diversion should be done for
symptomatic relief. His pruritus dramatically improved at 6 weeks post-operative. His liver enzymes and bilirubin
levels also decreased compared to his pre-operative status. Currently, his liver functions are being closely
monitored.

Conclusion: Though it is not used in adults, the experience of biliary diversion in children with PFIC shows that
there is a considerable improvement of symptoms and postpone the need for a transplant. In our patient, liver
function and bilirubin as expected did not show a major improvement. But the dramatic improvement of the
symptoms gave us the time to postpone the liver transplantation. A biliary diversion is a reasonable option that
needs to be considered even in adults with refectory pruritus due to cholestasis.
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Background
Bile acids synthesized in hepatocytes or absorbed from
the sinusoidal blood are transported and secreted into
biliary canaliculi and channeled to the duodenum. These
are actively reabsorbed from the terminal ileum and
transported into sinusoids completing entero-hepatic

circulation. Intrahepatic cholestasis is a rare but disab-
ling condition due to an obstruction at any level of the
excretory pathway of bile, usually seen in certain in-
stances of viral, alcoholic, drug-induced, chronic liver
diseases, and congenital conditions [1]. Despite extensive
investigations in certain cases, the cause of cholestasis is
not determined. One particularly troublesome symptom
associated with cholestasis is pruritus, pruritus can have
a profound effect on a patient’s quality of life, resulting
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in sleep deprivation and emotional disturbances some-
times ending up in liver transplantation [2].
In children with progressive familial intrahepatic cho-

lestasis (PFIC), an inherited progressive cholestatic dis-
order characterized by intrahepatic cholestasis and
intense pruritus, medical treatment often fails. An alter-
native surgical procedure using biliary diversion offers
significant relief for intractable pruritus in non-
responders [3, 4]. Biliary diversion decreases the pool of
bile acids in the enterohepatic circulation by 50%,
bypassing the terminal ileal reabsorption and hence de-
crease the preload to the biliary canaliculi [5]. Currently,
there are no published data on using biliary diversion as
an alternative for liver transplant in adults to relieve in-
tractable pruritus due to cholestasis.

Case presentation
A 43-year-old previously healthy male presented with a
history of persistent jaundice and intractable pruritus for
a 2-month duration. He had no childhood or previous
history of similar episodes of symptoms. On examin-
ation, he was deeply icteric, pale, and emaciated with a
BMI of 17.3 kg/m2. His liver enzymes (AST < ALT, total
bilirubin, alkaline phosphatase) were markedly elevated.
However, his liver synthetic function was well preserved
with INR 0.92 and albumin of 4.1 g/dl.
He was extensively evaluated for the cause of cholesta-

sis. He had a normal hepatitis viral serology, serum cop-
per, ceruloplasmin, and anti-mitochondrial antibody
levels. On radiological assessment ultrasound scan,
contrast-enhanced CT and MRCP showed no evidence
of intrahepatic or extrahepatic bile duct dilatation. The
liver biopsy showed marked canalicular and intracellular
cholestasis with no significant fibrosis and inflammation.

Gradually, the patient’s bilirubin level and pruritus be-
came worse. Pruritus was so intense where it was not
possible for him to maintain a normal life despite being
treated with multiple drug combination with cholestyr-
amine, ursodeoxycholic acid, Naltrexone, and Rifampi-
cin. A trail of a high dose of prednisolone was also given
with no improvement in his condition.
His case was discussed in a multi-disciplinary meeting

focusing on proceeding for liver transplantation. As his
liver synthetic functions were remarkably preserved and
the intractable pruritus was the sole indication for a
transplantation, it was decided to discuss the possibility
of internal biliary diversion. The patient eventually con-
sented to the procedure.
A right-sided upper transverse incision was made. For

the cholecysto-jejunocolic anastomosis, a 40-cm midjeju-
nal loop was isolated, and this conduit was taken retroco-
lic to the supracolic compartment. The proximal end of
the conduit was anastomosed to the gall bladder fundus,
and the distal end was anastomosed to the proximal trans-
verse colon using end to side anastomosis (Fig. 1). The
proximal transverse colon was chosen for the distal anas-
tomosis as it was more technically accessible for a
tension-free conduit.
Postoperatively on day 7, he developed an attack of

cholangitis which was treated with antibiotics. His prur-
itus dramatically improved from a visual analog scale of
10/10 to 1/10 at 6 weeks [6]. His liver enzymes, bilirubin
levels, alkaline phosphate, and gamma GT also de-
creased compared to his pre-operative status. Currently,
his liver functions are being closely monitored.

Discussion
A biliary diversion was first described for intractable
pruritus associated with progressive familial intrahepatic

Fig. 1 Biliary diversion: A 40-cm mid jejunal loop (b) was taken retrocolic to the supracolic compartment. Superiorly to the gall bladder fundus (a)
and inferiorly to the proximal transverse colon (c) was anastomosed to the conduit
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cholestasis (PFIC) in pediatric patients [7]. Whitington and
Whitington in 1988 introduced cholecysto-
jejunocutaneostomy as a form of partial external biliary di-
version (PEBD). Holland et al. proposed an ileal bypass to
avoid the complications faced by the stoma in PEBD [4, 8].
Bustorff-Silva et al. promoted cholecysto-jejuno-colic anas-
tomosis in two children as a partial internal biliary diversion
to avoid a stoma and prevent malabsorption [4]. Though
this procedure is not widely practiced, it is well known to
improve the intractable pruritus in children with PFIC. It
has been shown that there is a significant post-procedure
reduction of serum bile salt levels and bilirubin levels.
Complete or partial improvement of pruritus is well docu-
mented. However, no improvement in disease progression
or liver histology is expected after the procedure. It is a pro-
cedure that will buy time for transplantation by controlling
intractable pruritus.
The exact mechanism of pruritus in cholestasis is not

clearly understood, and it is believed to be related to bile
salts [9]. However, the degree of symptom is unrelated
to the serum bile salt levels indicating that there are
other mechanisms involved. The two most common
cholestatic liver diseases are PSC and PBC. Pruritus itself
is an indication for liver transplantation in them. Dra-
matic improvement in the quality of life is well docu-
mented in them [10]. However, there are other common
groups of patients presenting with cholestasis without
underlying liver parenchymal injury like in our case [11].
Especially, this group of patients has the likelihood of
improvement of symptoms given adequate time. The bil-
iary diversion is a commendable final option in these pa-
tients that can be used to buy time.

Conclusion
Though it is not used in adults, the experience of the bil-
iary diversion in children with PFIC shows that there is
considerable improvement of symptoms, postpone the
need for a transplant, and in few rare instances com-
pletely avoided the transplantation [12]. The improve-
ment of the symptoms is believed to be a result of
diminishing the circulating bile salt pool. It is a simple
procedure that can be easily reversed. In our patient,
liver function and bilirubin as expected did not show a
major improvement [6]. But the dramatic improvement
of the symptoms gave us the time to postpone the liver
transplantation. A biliary diversion is a reasonable op-
tion that needs to be considered even in adults with re-
fectory pruritus due to cholestasis.
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AST: Aspartate transaminase; ALT: Alanine transaminase; CT: Computed
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PFIC: Progressive familial intrahepatic cholestasis
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