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Novel dilation technique and stent selection to reduce
periprocedural adverse events in left hepaticogastrostomy
VIDEO
Mark Hanscom, MD, Stephen Anders, MD, Shahrad Hakimian, MD, Anwar Dudekala, MD,
Prashanth Rau, MD, Anupam Singh, MD, Jaroslav Zivny, MD, Gustavo Churrango, MD,
Kanishka Bhattacharya, MD, Christopher Marshall, MD, Neil B. Marya, MD
A 67-year-old man presented to the emergency depart-
ment with fatigue and laboratory value abnormalities con-
cerning for biliary obstruction. His medical history was
notable for unresectable pancreatic cancer complicated
by malignant gastric outlet obstruction requiring a surgical
laparoscopic gastrojejunostomy.

In the emergency department, the patient underwent a
CT scan of the abdomen and pelvis, which revealed a mark-
edly dilated common bile duct consistent with biliary
obstruction (Fig. 1). The CT scan also demonstrated a
large pancreatic head mass that was compressing the
adjacent duodenum.

The gastroenterology service was consulted for further
evaluation, and the patient underwent an upper endos-
copy. During the upper endoscopy, extrinsic compression
of the duodenum was confirmed, resulting in a complete
obstruction through which a duodenoscope could not be
passed to reach the ampulla. The decision was made to
attempt biliary drainage via a choledochoduodenostomy.
However, during the procedure, the common bile duct
did not distend enough to facilitate a safe attempt at stent
placement. The maximum diameter of the bile duct was
measured at 12 to 13 mm during the attempt, whereas
we prefer to reach a diameter of 20 mm before attempting
choledochoduodenostomy; thus, the procedure was ulti-
mately aborted (Fig. 2). The decision was then made to
attempt biliary drainage via a left hepaticogastrostomy,
which was thought to be the best next step given the
inadequate duct dilation (Video 1, available online at
www.VideoGIE.org).
PROCEDURE

At the start of the procedure, EUS revealed multiple
markedly dilated intrahepatic ducts (IHDs). Fine-needle
puncture was performed into an accessible left IHD, and
contrast was injected to confirm positioning (Fig. 3).
With positioning confirmed, a 0.018-inch guidewire (Bos-
ton Scientific, Marlborough, Mass, USA) was then passed
into the IHD. Over the guidewire, a 3.5-mm angioplasty
balloon (Boston Scientific) was advanced into the IHD,
and dilation of the IHD was performed. During dilation,
an IHD stricture was identified, which was also dilated
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(Fig. 4). After dilation, an exchange catheter was used to
assist in the exchange of the 0.018-inch guidewire for a
0.035-inch guidewire. With the 0.035-inch guidewire in
place, a 4-mm balloon dilator was passed, which was
then used to further dilate the hepaticogastrostomy tract
to 4 mm (Fig. 5).

Once dilation was complete, the balloon dilator was
removed, and an 8-mm � 6-cm fully covered self-
expanding metal stent with 2 transmural drainage holes
(Gore, Flagstaff, Ariz, USA) was advanced through the
newly created hepaticogastrostomy tract and deployed.
Because of concerns that the proximal stent was close
against the gastric wall, a second coaxial stent was placed
inside the original stent to secure positioning (Fig. 6).
OUTCOME AND DISCUSSION

After our procedure, the patient returned to his hospital
room for postprocedure care. The patient had a dramatic
improvement in his bilirubin levels over the subsequent
weeks, with a decrease in bilirubin from a peak of 7 mg/
dL to a nadir of less than 1 mg/dL at 1 month postproce-
dure (Fig. 7). No other adverse events were encountered.

EUS-guided biliary drainage is a recent but evolving
technique for bile duct drainage in cases of malignant
obstruction that are not amenable to surgical or percuta-
neous intervention.1,2 EUS-guided hepaticogastrostomy
(EUS-LHG)da specific technique within EUS-biliary
drainagedhas demonstrated both high technical and clin-
ical success rates. However, it also involves not insignificant
risks. Most of the periprocedural adverse events in EUS-LHG
occur during tract predilation and include bile leak, bile
peritonitis, and perforation.2,3 Consequently, techniques
and tools to facilitate predilation and successful stent
placement are of great interest.

Previous reports have described various predilation
techniques, including using graduated dilation catheters
and a needle-knife.3 For this procedure, we decided to
adapt the use of an angioplasty balloon to perform the
dilation itself and thus avoid the need for predilation
altogether. A similar technique was first described by
Hayat et al4 in EUS-guided pancreaticogastrostomy. The
tip of the angioplasty balloon is much smaller than
www.VideoGIE.org
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Figure 1. CT scan demonstrating marked common bile duct dilation (ar-
row). There is an adjacent pancreatic head mass at the distal end of the
common bile duct.

Figure 2. EUS image of the common bile duct obtained during an
attempt at choledochoduodenostomy. A 19-gauge needle is seen entering
and instilling contrast into the common bile duct, which did not distend
enough to facilitate stent placement.

Figure 3. EUS image of a markedly dilated intrahepatic duct. A 19-gauge
needle is seen entering into the left intrahepatic ducts during fine-needle
puncture.

Figure 4. Fluoroscopic image of the 3.5-mm angioplasty balloon being
used to dilate an intrahepatic duct stricture (arrow). The balloon was
passed over a 0.018-inch guidewire and allowed for stricture dilation
without the need for tract predilation.
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traditional balloon dilators, and provided that the caliber of
a 19-gauge needle is 0.040 inches, no predilation is
required to accommodate an angioplasty balloon. This al-
lows the slim profile of the angioplasty balloon to pass
into the IHD, where it can then be used to evaluate for
and treat intrahepatic strictures that might complicate
future stent placement without the need to first commit
to dilation of the hepaticogastrostomy tract itself. There
have been some reports of use of the 4-mm standard
www.VideoGIE.org
balloon dilator without predilation as well; however, in
our experience with this technique and with cystgastros-
tomy, difficulties can arise in attempting to pass the larger
profile of a traditional balloon dilator through the gastric
wall.

Likewise, stent selection is critical in optimizing against
adverse events. For this procedure, we decided to use a
fully covered self-expanding metal stent with transmural
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Figure 5. EUS image of balloon dilation of the left hepaticogastrostomy
tract to 4 mm. Immediately prior, the tract was dilated to 3.5 mm using
an adapted angioplasty balloon.

Figure 6. Endoscopic image of the covered metal stent with transmural
drainage holes after deployment and creation of the left
hepaticogastrostomy.

Figure 7. Bilirubin trend after creation of the EUS-left
hepaticogastrostomy.

Figure 8. The covered self-expanding metal stent with transmural
drainage holes comprises both a covered portion with drainage holes
(right) with antimigration fins, as well as a fully covered portion (left) to
reduce bile leak.

Figure 9. Fluoroscopic image of the stent in place after successful crea-
tion of the EUS-left hepaticogastrostomy. The portion with transmural
drainage holes (left) can be clearly demarcated from the covered portion
(right).
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drainage holes. The stent comprises a covered portion
with transmural drainage holes to facilitate bile drainage
and antimigration fins to reduce stent migration, as well
as a covered portion to reduce the risk of bile leak and
peritonitis (Figs. 8 and 9). Although we deployed an
additional coaxial stent to secure positioning, a more
distal deployment of the gastric end of the stent would
likely also be successful without the need for additional
stent placement.

Our case is instructive in demonstrating the utility of
small-caliber devices (eg, a 0.018-inch guidewire and angio-
plasty balloon) for the endoscopic creation of left hepatico-
gastrostomy. This technique may reduce periprocedural
adverse events associated with LHG that often result
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from the predilation step, which often requires the use
of cautery or a step-up dilator. In addition, the angioplasty
balloon was well suited for managing a tight IHD stricture,
which otherwise might have disrupted stent placement.
The use of a covered metal stent with transmural drainage
holes simultaneously minimizes the risk of bile peritonitis
and occlusion of branches of the biliary tree.
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Abbreviation: IHD, intrahepatic ducts; LHG, left hepaticogastrostomy.
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