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A complication of transjugular and direct intrahepatic portosystemic stent (TIPS and 
DIPS) graft is stent blockage. Routinely described procedures for shunt revision include 
angioplasty, deployment of endoprosthesis, catheter-directed thrombolysis, or rarely 
performing a second parallel TIPS/DIPS. We describe a case of hepatic vein outflow 
tract obstruction who presented with DIPS blockage. We performed a revision where 
a new stent was placed by a lateral puncture through the fenestration of the existing 
dysfunctioning DIPS stent graft. In our opinion, this alternate technique has theoreti-
cal advantages over the conventionally described parallel TIPS/DIPS as it prevents the 
creation of a completely new long hepatic parenchymal tract.
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Introduction
Transjugular and direct intrahepatic portosystemic shunt 
(TIPS/DIPS) is a routinely described procedure for the treat-
ment of complications of portal hypertension. Over the 
past decade, covered stents have replaced uncovered bare 
metallic stents during TIPS/DIPS. Nonetheless, stent blockage 
and dysfunction are known complications. Various treatment 
options are available, including rarely performing a second 
TIPS procedure with a new puncture track parallel to the 
original stent called parallel TIPS/DIPS. We describe an alter-
nate technique for TIPS/DIPS revision where a new stent is 
placed through lateral fenestration of the existing dysfunc-
tioning blocked DIPS stent graft. We believe this can have 
theoretical advantages over the parallel TIPS/DIPS technique.

Case Report
A 36-year-old male patient presented with gradually 
increasing abdominal distension of 3-week duration. The 

patient had his index presentation 6 years earlier when he 
was diagnosed with hepatic venous outflow tract obstruction 
and associated chronic liver disease. He underwent DIPS 
stent-graft placement in 2013 and was lost to follow-up. Now 
the patient again presented with gradually increasing ascites. 
On ultrasound imaging, DIPS stent was seen in situ; however, 
it showed absent flow on Doppler suggestive of DIPS blockage. 
A DIPS revision/recanalization was therefore planned.

The left internal jugular vein was accessed (since the right 
internal jugular vein was chronically thrombosed) using 
standard angiographic techniques and a 10F vascular access 
sheath (Cook Medical) was placed (►Fig.  1A). Right atrial 
pressure was 6 mm Hg and inferior vena cava (IVC) pres-
sure was 8 mm Hg. Failed attempts were used to access the 
DIPS stent using a multipurpose catheter (Boston Scientific) 
and hydrophilic guidewire (Teremo); long sheath, stiffening 
cannula, and the needle of the Rösch-Uchida Transjugular 
Liver Access Set (RUPS; Cook Medical). However, it was not 
possible to access the stent graft probably due to long-stand-
ing chronic thrombosis and also probably due to difficult 
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cannulation since we were approaching from the left side 
that may have altered the angulation of the DIPS with the 
IVC.

Using the needle of the RUPS set, a puncture using mini-
mal hepatic tissue was made directly from the IVC to access 
the stent graft across its lateral fenestrations (►Fig.  1B). 
Hydrophilic guidewire and multipurpose catheter were 
advanced through the access and advanced into the portal 
vein. Direct portal pressure measured 34 mm Hg. A 5FR cath-
eter was positioned in the distal splenic vein over an exchange 
length stiff guidewire (Amplatz Boston Scientific). Check 
venogram was done (►Fig. 1D). The new track through the 
lateral aspect of the original DIPS stent was then dilated with 
a 10 x 40 mm balloon (►Fig. 2). A measuring pigtail catheter 
was used to measure the length of the new stent to be placed. 
A 10 × 100 FLUENCY covered stent and 10 × 68 uncovered 
wall stent was positioned from hepatic vein–IVC junction to 
right branch portal vein through liver parenchyma and the 
original DIPS stent graft (►Fig. 3A). Balloon dilatation of the 
new stent was done (►Fig.  3B). Check venogram revealed 

blood flow through the new stent and final spot confirmed 
its adequate position (►Figs. 3C and D ). Final pressures were 
22 mm Hg in the main portal vein, 19 mm Hg within the mid 
stent, 13 mm Hg within the IVC, and 11 mm Hg within the 
right atrium.

The following day the patient was started on injection 
enoxaparin and then discharged on anticoagulants. The new 
stent has shown adequate flow at 3- and 6-week follow-up 
Doppler examinations. The patient has no new complaints or 
signs of hepatic encephalopathy till present 6-month follow-up.

Discussion
TIPS is an effective, safe, and minimally invasive method for 
the treatment of complications related to portal hyperten-
sion.1 Petersen and Clark described DIPS in which a direct 
puncture through the caudate lobe is taken between the IVC 
and portal vein.2

Use of bare metallic stents in TIPS/DIPS has been associ-
ated with increased rates of TIPS dysfunction due to various 

Fig. 1  (A) Digital subtraction angiography image shows access through the left internal jugular vein (IJV) with sheath seen on the left side 
(white arrow). (B) Fluoroscopy spot film shows that the RUPS set was then used to get access into stent directly through liver parenchyma 
through the lateral aspect of the direct intrahepatic portacaval shunt (DIPS) stent (white arrow). Direct entry and cannulation of the DIPS stent 
through the proximal inferior vena cava end (black arrow) was not possible due to chronic long-standing thrombosis and possible inadequate 
angulation due to left IJV approach. (C) Fluoroscopy spot films show the guidewire advanced along the tract through the lateral aspect of 
the stent (white arrow) till the splenic vein (black arrow). (D) The venogram confirms the portal vein position (white arrow) with absent flow 
through the blocked DIPS stent.
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factors.3 The creation of a shunt tract may transect bile rad-
icals to create a bile-shunt communication. Suboptimal 
placement of the shunt at the hepatocaval junction also 
predisposes this site to turbulent blood flow with resultant 
shunt block.3 With the widespread use of polytetrafluoroeth-
ylene (PTFE)-covered stent grafts, the rate of shunt dysfunc-
tion has drastically reduced. Current covered stent graft has 
primary patency rates approximating 80 to 90% at 1-year in 
contrast to patency rates below 50% for bare-metal stents.4 
Even with the use of covered stent grafts, shunt blockage is 
a known complication that can be diagnosed on follow-up 
Doppler.5

Once shunt dysfunction has been confirmed, multiple 
approaches have been described for revision. The most 
commonly applied technique for treating TIPS stenosis and 
occlusion is recanalization via the jugular vein approach 
with a hydrophilic guidewire.6 Alternative therapeutic 
strategies include transjugular access via a Colapinto nee-
dle for extra support and direct stent puncture via a Rösch-
Uchida needle.6 This is followed by balloon angioplasty, 
mechanical thrombectomy, catheter mediated throm-
bolysis, or placement of a new stent graft. A combined 

Fig. 2  (A–D) Fluoroscopy spot films show that the new track through 
the lateral aspect of the original direct intrahepatic portacaval shunt 
stent serially dilated with a 10 × 40 mm balloon.

Fig. 3  (A) Fluoroscopy spot image shows new stent deployed through lateral aspect of the original direct intrahepatic portacaval shunt stent 
(white arrow). (B) Balloon dilatation (white arrow) of the new deployed stent tract was done. (C) Venogram reveals adequate passage of con-
trast through the new stent (black arrow). (D) Final spot film reveals satisfactory position of the new stent.
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pull-through wire technique with combined transhepatic 
and transjugular approach has also been described.7

In 1992, Haskal et al first reported creation of a second 
parallel TIPS tract to reduce the portosystemic pressure gra-
dient.8 More recently, He et al9 and Raissi et al10 have also 
described the feasibility and effectiveness of parallel TIPS. 
Parallel TIPS involves the creation of a second new tract, usu-
ally from the right hepatic vein to the right branch of the por-
tal vein, parallel to the first stent and using the first stent as a 
marker. The second stent can also be placed from the middle 
hepatic vein to the left portal vein.11 However, if the hepatic 
veins are not accessible, then a new shunt can be created 
directly from the IVC to the portal vein.9 If available, Viatorr 
stent graft can be used for performing the parallel TIPS/DIPS 
procedure. If not, then a combination of PTFE covered and 
uncovered stent can be used.10

We describe a unique technique where in cases of TIPS/
DIPS revision a new tract can be created through a lateral 
direct puncture across the fenestrations of the existing 
dysfunctioning stent graft. This technique can be used when 
it is not possible to gain access into the proximal hepatic 
venous end of the blocked stent. Instead of using a long 
completely new tract through the hepatic parenchyma that 
has been described in the parallel TIPS technique in literature, 
we propose using only a sliver of hepatic tissue through 
direct puncture from the IVC and entry across the lateral 
fenestrations of the dysfunctioning shunt. Theoretically, this 
technique can offer advantages over a parallel TIPS technique 
since reduced hepatic parenchyma in the shunt tract will 
reduce complications. Technical problems encountered 
during this procedure may include difficult entry into 
the shunt through the stent mesh and difficulty in tract 
dilatation at this entry point. Despite technical challenges, 
this technique can serve as an alternate to conventional 
parallel TIPS/DIPS. Further studies and follow-up are required 
to validate its long-term patency and clinical outcomes.
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