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Introduction

Inspissated bile syndrome (IBS) is a rare cause of obstructive
jaundice in infants that can lead to fulminant liver failure.1

Standard treatment includes ursodiol followed by saline
irrigation after cholecystostomy or transhepatic biliary
drainage, but obstruction may persist in some cases with
limited further options.1–4 We present a case of persistent
IBSwithworsening liver failure despite cholecystostomy and
saline irrigation, resolving only after irrigation using Gastro-
grafin, a hyperosmolar contrast agent.

Case Presentation

This case was exempted from Institutional Review Board
approval as a case report. A 5-month-old female born at
37-week gestation with double-inlet left ventricle status-
post multiple repairs was found to have rising liver

enzymes and direct hyperbilirubinemia (T. bilirubin 9.4)
despite ursodiol for 11 days. Ultrasound demonstrated
extensive biliary sludge with bile duct dilation and gall-
bladder distension, consistent with IBS (►Fig. 1). Interven-
tional radiology was consulted for cholecystostomy
placement.

A 6-French cholecystostomy tubewas placed under ultra-
sound and fluoroscopic guidance (►Fig. 2). Despite saline
irrigation at 5mL three times daily, subsequent upsizing to 8-
French tube 3 days later with advancement of drain into
duodenum to create a cholecystoduodenostomy, and
increased irrigation rate to 10mL every 3 hours, patient’s
bilirubin continued to rise to 15.5mg/dL by 8 days after
cholecystostomy (►Figs. 3, 4). Due to liver failure, interna-
tional normalized ratio increased to 5.5. At this point, patient
also experienced status epilepticus, and head computed
tomography (CT) showed worsening bilateral subdural
hematomas.
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Abstract Inspissated bile syndrome (IBS) is a rare cause of obstructive jaundice in infants. Despite
drainage and irrigation, obstruction may persist in some cases with limited further
options. This report presents a case of persistent IBS in a 5-month-old female with
worsening liver failure despite cholecystostomy and saline irrigation, and a last-ditch
effort wasmade to irrigate with Gastrografin. Patient’s bilirubin decreased from 15.5 to
8.3mg/dL after 1 day. Her bilirubin and liver functions tests normalized by 2 weeks.
Gastrografin’s hyperosmolarity promotes intraluminal fluid shift and stimulates
smooth muscle contraction, which may explain its effectiveness in treating refractory
IBS.
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Fig. 1 Initial right upper quadrant ultrasound showing distended gallbladder with biliary sludge(�) (A) and dilated intra- (arrow) and
extrahepatic (arrow) bile ducts (B). CBD, common bile duct.

Fig. 2 Cholecystostomy tube placement. Under ultrasound guidance, a 22-G micropuncture needle was used to cannulate the gallbladder,
followed by advanced of a guidewire (arrow) under fluoroscopy (A, B). Initial cholecystogram showed extensive filling defects/debris (dotted
arrow) within the gallbladder and common bile duct, likely biliary sludge (A, B). The soft tissue tract was dilated and a 6-French locking pigtail
catheter (arrow) was placed within the gallbladder lumen, confirmed on post-procedural cholecystogram (C).

Fig. 3 Due to continued rise in bilirubin, cholecystostomy tube was
subsequently upsized and advanced into duodenum (arrow) for
internalization. Irrigation frequency was also increased to 10mL
normal saline every 3 hours.

Fig. 4 Gastrografin injection was attempted due to continued rise in
bilirubin. Post-injection radiograph showed contrast filling the dilated
intra- and extrahepatic biliary system (arrow).
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Decision was made to attempt irrigation using the hyper-
osmolar contrast agent Gastrografin. This was done by
injection 6 cc of Gastrografin diluted 1/3 with normal saline,
followed by a 5 cc normal saline flush. One day after irriga-
tion, patient’s bilirubin decreased to 8.3mg/dL with concur-
rent reduction in aspartate aminotransferase/alanine
transaminase (AST/ALT). Gastrografin irrigation was repeat-
ed 2 days later, and bilirubin further decreased to 3.8mg/dL
the next day. Cholangiogram showed resolution of bile duct
dilation with free flow of contrast into duodenum (►Fig. 5).
At 2 weeks, bilirubin had decreased to 1.3mg/dL, and the

tubewas capped (►Fig. 6). At 1month after cholecystostomy,
patient’s bilirubin and AST/ALT normalized. The tube was
downsized to 6-French, externalized to the gallbladder, and
it was removed 4 days later. Patient had no further seizure
activity and head CT at 2 months showed significant interval
reduction of bilateral subdural hematomas. At 3.5 months
after cholecystostomy, patient’s liver enzymes remained
normal and she continues to do well.

Discussion

IBS is characterized by obstruction of the common bile duct
by biliary sludge in infants who otherwise have no anatomi-
cal abnormalities or congenital chemical bile defects.1,3

Though no predisposing causes are found in many cases,
some can occur secondary to infection, hepatocellular dam-
age, cystic fibrosis, or hemolytic disorders.4

In the past, IBS not resolving spontaneously or with
ursodiol had been managed surgically with laparotomy
and operative cholangiography and/or intraoperative irriga-
tion of the biliary system with saline or N-acetylcysteine, a
commonly-used mucolytic agent.1–4 With the advent and
improvement in percutaneous techniques in recent years,
transhepatic biliary or cholecystostomy drain placement
followed by saline irrigation has become the standard of
care.1,3

But despite drainage and irrigation, biliary obstruction
may persist in some cases; in such refractory IBS, further
management options are extremely limited, and ongoing
hepatic failure can be life-threatening.1,3,4 Similar to previ-
ously-reported intraoperative injection of mucolytic agents,
Berrani et al reported a case of refractory IBS successfully

Fig. 5 Drain check 3 days after first Gastrografin injection (1 day
after second injection) shows resolution of intrahepatic bile duct
dilation (arrow) and decreased caliber of common bile duct (dotted
arrow).

Fig. 6 Trend of total and direct bilirubin over time.
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treated after percutaneous cholecystostomy with injection
of N-acetylcysteine and glucagon, which physiologically
relaxes the sphincter of Oddi.3 More recently, Jun et al
reported the use of omega-3 polyunsaturated fatty acids
(PUFAs) in treating persistent IBS.4 By affecting bile acid and
lipidmetabolism, it is thought that omega-3 PUFAs can act as
a choleretic agent.

To the authors’ knowledge, the current report is the first
published case of using Gastrografin to treat refractory IBS.
Gastrografin is a water-soluble contrast agent with osmolar-
ity of 1900 mOsml/L, approximately six times the serum
osmolarity. It is commonly used for themanagement of distal
intestinal obstruction syndrome in cystic fibrosis patients
and in cases of adhesive small bowel obstruction.5 Its hyper-
osmolar nature promotes intraluminal fluid shift in the
gastrointestinal tract through osmosis and it is known to
stimulate smooth muscle contraction. Both mechanisms
may explain its success in treating refractory IBS.

Conclusion

This case suggests that biliary irrigation using a hyperosmo-
lar agent such as Gastrografin can be an effective treatment
option for refractory IBS after ursodiol and percutaneous

biliary drainage with saline irrigation. More research aimed
at understanding the exact mechanisms of action of hyper-
osmolar contrast agents, specifically Gastrografin, in the
context of the biliary system is warranted to better elucidate
the therapeutic value of such agents in refractory IBS.
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