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A B S T R A C T

Shunt dysfunction is a major complication of transjugular intrahepatic portosystemic shunt (TIPS). Ultrasonog-
raphy is a preferred method of shunt follow-up after TIPS, but some misjudgments can occur in cases of shunt
dysfunction due to peculiarities of the VIATORR stent. Here we report one case and suggest that the first ultra-
sound evaluation for patients who received TIPS procedure with VIATORR stent should be performed one month
after the procedure.
Introduction

The first transjugular intrahepatic portosystemic shunt (TIPS) surgery
was performed in Freiburg, Germany, in 1988 by Richter.1,2 This tech-
nique is now commonly used for the treatment of complications due to
portal hypertension.3,4 Shunt dysfunction, a major postoperative prob-
lem of TIPS, is defined as a loss of decompression of the portal venous
system due to TIPS occlusion or stenosis.5 Many scholars have relied on
Doppler ultrasonography (US) to identify shunt dysfunction in TIPS
cases.6,7 In one study, contrast-enhanced US (CEUS) was used as the gold
standard for assessing shunt dysfunction.8 We present a case of early
ultrasound evaluation after TIPS with VIATORR stent use.

Case presentation

A 37-year-old man reported feeling bloating and nausea without
obvious cause for 8 h; thereafter, he vomited approximately 200 mL of
bright red liquid twice and expelled approximately 200 g of tarry stools.
The patient had a 20-year history of hepatitis B, and a physical exami-
nation revealed anemia and pale conjunctiva. Gastroscopy showed severe
esophageal varices and portal hypertensive gastropathy. An abdominal
contrast-enhanced CT scan showed esophageal gastric varices, spleno-
megaly, mild ascites, and a main portal vein diameter that was signifi-
cantly wider than normal. The final diagnosis was hepatic cirrhosis with
esophageal gastric variceal bleeding. Informed consent was obtained
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from the patient prior to the induction of anesthesia for the TIPS pro-
cedure. After puncture of the right internal jugular vein, a standard 10-F
R€osch-Uchida transjugular liver access set was introduced into the infe-
rior vena cava, a 5-F catheter was wedged with a tip in the branch of the
right hepatic vein, and several transhepatic puncture attempts of the
right branch of the intrahepatic portal vein were performed using the
liver access set. After the shunt was established, a 5-F pigtail catheter
with a hydrophilic guidewire were advanced into the splenic vein and
portography was performed. The portal pressure gradient (PPG) was 21
mmHg. Following dilation of the shunt with an 8 mm � 6 cm PTA
dilatation catheter, a 10-F transjugular sheath was advanced into the
main portal vein through the transhepatic shunt. The sheath was with-
drawn back to the postcava after 8 mm (6 cm þ 2 cm) of the VIATORR
stent graft was advanced into the transhepatic shunt. The stent was then
released to cover the entire length of the shunt up to the junction of the
hepatic vein and the postcava. All obvious coronary venous were
embolized by metal spring coils. The PPG was repeatedly measured and
the value was 8 mmHg. The bleeding stopped immediately after TIPS and
the patient underwent routine Doppler US to evaluate the hemodynamic
changes of the liver on the fourth day after TIPS. Unexpectedly, CDFI and
CEUS showed no blood flow signals in the stent [Figs. 1 and 2]. Finally,
on portography, the contrast agents in the stent were clear and the PPG
value was 8 mmHg as previously [Fig. 3]. The patient is currently doing
well and CDFI showed a normal blood flow signal in the stent at 1 month
after TIPS [Fig. 4].
ining, 629000, Sichuan Province, China.
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Fig. 1. The stent echo was present between the right hepatic vein and the portal
vein, but no blood flow signal was visible in the stent using color Doppler flow
imaging on the fourth day after transjugular intrahepatic portosystemic shunt.
(For interpretation of the references to color in this figure legend, the reader is
referred to the Web version of this article.)

Fig. 2. No blood flow signal was visible in the stent imaged with contrast-
enhanced ultrasonography.

Fig. 3. The contrast agents in the stent are clearly visible on portography.

Fig. 4. Color Doppler flow imaging showing that the blood flow signal in the
stent was normal at 1 month after transjugular intrahepatic portal shunt. (For
interpretation of the references to color in this figure legend, the reader is
referred to the Web version of this article.)
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Discussion

One of the main disadvantages of TIPS is the frequent occurrence of
shunt dysfunction; thus, maintaining shunt patency is the key to suc-
cessful TIPS surgery. In one study, the shunt patency rate of the VIATORR
stent graft at one year after TIPS was 89%.9 Thus, the regular monitoring
of blood flow in the shunt is crucial. US is commonly used for shunt
follow-up after TIPS because it is noninvasive, inexpensive, practical, and
repeatable. US of TIPS shunts generally consist of CDFI and CEUS. CDFI
findings can lead to misdiagnosis due to the non-display of blood flow
signals,10 but CEUS can increase the diagnostic accuracy of TIPS shunt
dysfunction because of the quality improvement of spectral duplex so-
nography11 and the use of US contrast agents.12 One study showed that
the sensitivity and specificity of CEUS in the judgement of shunt
dysfunction of TIPS were both 100%.13 Another study reported only 2
false negatives and no false positives among the CEUS examination re-
sults in the detection of TIPS dysfunction; thus, it was considered a simple
and effective technique for TIPS follow-up.14 However, the studies above
did not include cases within 1 week after TIPS. To our knowledge, few
false positive results of CEUS in TIPS dysfunction have been reported on.
In this study, we found that the phenomenon was associated with the
material peculiarity of the VIATORR stent graft we used. The special
design of the stent resulted in poor acoustic conditions on the CEUS ex-
amination. In fact, the proper insonation of the VIATORR is impeded by a
thin layer of air that is trapped between the two e-PTFE layers of the stent
graft, often yielding false-positive results suggestive of shunt occlusion.15

Including CEUS, US methods are influenced by many factors in the
detection of TIPS dysfunction; thus, positive judgment results must be
further confirmed. Portography is the most reliable manner to identify
TIPS dysfunction, and a PPG measurement must be performed at the
same time. Overall, we caution against the use of an US evaluation in
patients within 1 week after TIPS with VIATORR stent use; rather, the
first assessment should be performed at 1 month after the procedure.
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