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ABSTRACT

Direct intrahepatic portosystemic shunt is a technique of portocaval shunting performed through the
percutaneous route in patients with Budd—Chiari syndrome. Stent migration into right-sided heart chambers
or perforations causing hemopericardium and cardiac tamponade is rare and underreported. In a child with a
coexisting decompensated liver disease, surgical intervention and cardiopulmonary bypass can be challenging.
However, surgical management in these life-threatening situations is better than redo interventions.

Keywords: Cardiac tamponade, cardiopulmonary bypass, direct intrahepatic portosystemic shunts, intervention

complications

INTRODUCTION

Direct intrahepatic portosystemic shunt (DIPS) is a
percutaneous technique of creating a portocaval shunt,
from the portal vein to the inferior vena cava (IVC)
through the intraparenchymal route. It has been
established to be a safe procedure in patients with Budd-
Chiari syndrome (BCS) with portal hypertension. It is
coming up as an alternative to transjugular intrahepatic
portosystemic shunt (TIPS) in pediatric patients and BCS.
Stent migration is a known complication after deployment
of portocaval shunts, with covered stents more likely to
migrate than bare stents.['! Migration into right-sided
heart chambers or perforations causing hemopericardium
and cardiac tamponade are rare and underreported."

CASE REPORT

We are presenting a 2-year-old girl who had presented
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to the hospital with fever and abdominal distension.
On examination, the child had a distended abdomen
with dilated veins and firm hepatomegaly. Doppler
ultrasonography revealed hepatic vein outflow tract
obstruction and acute portal vein thrombosis with portal
hypertension, suggestive of BCS. Contrast-enhanced
computed tomography (CECT) abdomen showed
nonvisualization of hepatic veins and intrahepatic IVC,
with heterogenous liver attenuation suggestive of hepatic
vein outflow obstruction. She was started on intravenous
antibiotics, subcutaneous low-molecular-weight heparin,
and diuretics. However, her symptoms failed to respond
to medical treatment. She was planned for portocaval
shunt procedure and percutaneous intervention was
chosen over surgical shunt. The patient was taken
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up for DIPS. The IVC was approached through the
transjugular route, and through the intraparenchymal
route in the liver, the portal vein was punctured. A bare
metal stent was deployed in the portal vein. During
the stent deployment, the patient had hemodynamic
collapse requiring cardiopulmonary resuscitation. On
table-venous angiography revealed a rent in the IVC
and extravasation into the pericardial cavity. A covered
stent occluding the rent site was immediately deployed
and hemorrhage was controlled. This covered stent
was placed within the previous stent and extended
more cephalad from the uncovered stent, through the
liver parenchyma into the IVC. The hemopericardium
was drained using a pigtail catheter, which was
removed after 2 days. The patient was discharged
in a hemodynamically stable state. On the 27 week
of follow-up, a routine Doppler scan revealed stent
occlusion. She underwent percutaneous catheter-guided
thrombolysis and angioplasty. Four weeks later, the
patient presented to the emergency with complaints of
shortness of breath and cough. On examination, heart
sounds were muffled, and normal breath sounds were
heard. Chest X-ray revealed cardiomegaly with two stents
in situ, reaching up to the right atrium [Figure 1a].
Transthoracic two-dimensional echocardiography
revealed massive pericardial effusion causing cardiac
tamponade, collection of 38 mm on the left ventricular
side, and 20 mm on the right ventricular (RV) side
with RV diastolic and right atrial (RA) systolic collapse.
Emergency cardiac CECT was obtained to look for any
rent in IVC, any active contrast extravasation, and the
location of the portocaval shunt stents [Figure 1b]. The
CECT scan revealed a massive hemopericardium without
any active contrast extravasation. The cephalad-placed
stent had migrated into the right atrium.

Cardiac surgical consultation was sought, and the
patient was decided to be taken up for emergency
surgery through midline sternotomy for relief of
cardiac tamponade and retrieval of the stent from RA

Figure 1: (a) Chest X-ray showing cardiomegaly. Direct intrahepatic
portosystemic shunt protruding via inferior vena cava (IVC) into
right atrial is noted. (b) Contrast-enhanced computed tomography
scan showing massive pericardial effusion (max thickness 3.8 mm).
Note the proximal end of IVC stent extending into right atrium
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under cardiopulmonary bypass (CPB). On opening the
pericardium, altered blood and clots were evacuated.
After aortobicaval cannulation and the institution of
CPB, IVC was noted to be markedly adhered to the
surrounding pericardium. The tip of the stent was
protruding through the RA wall into the pericardial
cavity, with dense adhesions surrounding it [Figure 2a].
The cardioplegic arrest was achieved using del Nido
cardioplegia at the dose of 30 mL/kg. The patient was
cooled up to 28°C. Following cardioplegic arrest, RA
was opened, and the stent was seen protruding into its
cavity from the IVC [Figure 2b]. The IVC cannula was
removed after reducing circuit flows to 50% using only
the superior vena cava cannula for CPB support. In-stent
thrombus was noted. After adhesiolysis and separating
the stent from the cardiac walls, it was seen lying on the
previous IVC rent site. Intermittent short-duration total
circulatory arrest (TCA) was used for complete removal
of thrombus and stent extraction [Figure 2c and d].
Total TCA duration was 5 min. A length of 1.5 cm of the
stent was cutoff thus explanting the intracardiac part of
the stent, leaving behind the IVC portion. The IVC rent
site was repaired with polypropylene 5-0 continuous
sutures. The patient was rewarmed. The RA was closed in
two layers and a thorough pericardial lavage was done.
The patient was then weaned off CPB, decannulated,
and shifted to cardiac surgical intensive care unit. Her
postoperative course remained uneventful, and she was
discharged. She has been on routine follow-up for 1 year
with no current cardiac issues.

DISCUSSION AND CONCLUSION

Patients with BCS have elevated portal pressures leading
to intractable ascites and variceal bleeds.?! Portosystemic
shunting is done to decompress the portal vein and
alleviate the symptoms. TIPS is a commonly done
procedure. However, due to the technical difficulty and
potential pathoanatomic findings in liver cirrhosis, the

Figure 2: (a) Dense adhesions of right atrium with surrounding
pericardium at the inferior vena cava site. (b) Right atriotomy
showing stent with sharp edges inside the right atrial. (c) In-stent
clot retrieved. (d) Extracted stent of length 1.5 cm
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creation of TIPS is not always successful. In 2001, an
endovascular alternative, called DIPS, was published by
Petersen and Binkert?® It has been reported as a feasible
and safe endovascular alternative to TIPS insertion.®
The original DIPS technique described by Peterson et al.
involved the use of endovascular ultrasound to guide the
puncture site of the portal vein and for the introduction
of guide wire. Following numerous modifications to this
technique, a percutaneous technique to approach the
portal vein has been widely accepted.B! They have been
reported to be more feasible, faster, and have comparable
patency rates to the original ultrasound-guided DIPS.

However, the lack of experience of interventional
radiologists stems from the technically challenging
nature of the procedure and vice-versa.¥» Moreover, the
experience of the interventional portosystemic shunts in
children is limited.f®

The potential complications associated with any
interventional portosystemic shunt include acute liver
failure, hepatic encephalopathy, hemorrhage, biliary
injury, injury to surrounding organs, stent thrombosis,
stent dysfunction, and stent migration.”! Although
embolization into the right heart structures has been
reported,® injuries to the IVC and cardiac structures
are rare. These life-threatening complications can be
tackled with timely surgical intervention.

Management of these complications is challenging
given the previously decompensated liver disease.
Percutaneous retrieval of migrated stents is usually
unsuccessful and surgical retrieval is advocated.'® Te
et al.l''l reported a case of surgical retrieval along with
a combined liver transplant in a 62-year-old patient
awaiting transplant. In 2022, Xiong et al.'? reported a
case of a fractured segment of stent falling into the right
ventricle causing severe tricuspid regurgitation. During
the surgery, stent fragments were found to be tightly
attached to the posterior leaflet of the tricuspid valve and
the RV trabeculae. The stent fragments were retrieved,
and tricuspid valve replacement was done.

Our patient developed acute hemopericardium and cardiac
tamponade with cardiovascular collapse on the table
during stent placement. She was managed by deploying
another stent over the stent by the interventional
radiology team. Although the hemopericardium resolved
after drainage and the patient’s cardiovascular status
stabilized, the possibility of an ongoing leak could
not have been ruled out. Further, interventions done
after 2 weeks for stent blockage could have also caused
iatrogenic injury or trauma.

DIPS is a technically challenging procedure, associated with
life-threatening complications. The technical limitations in
the pediatric population, the long learning curve, and its
potential to cause fatal complications must be understood
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by the intervention radiologists. In addition, multiple
interventional procedures done through the same route
increase the risk of iatrogenic trauma and must be kept
in mind while following up with these patients. In our
case, timely surgical intervention to repair the IVC rent
and retrieval of the migrated stent could have avoided
cardiovascular decompensation in this child.

Hence, we suggest that these life-threatening
complications must be meticulously addressed by
multi-disciplinary team with adequate infrastructure
available under one roof. Postcomplication surgical
assessment and follow-up evaluation in the form of
contrast-enhanced cardiac computed tomography or
echocardiography are advisable.
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