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Abstract
Delayed liver laceration following transjugular intrahe-
patic portosystemic shunt (TIPS) is a serious and likely 
underdiagnosed complication. It is however an impor-
tant complication following TIPS, which remains one of 
the most technically challenging interventional proce-
dures performed. In addition to laceration, a number 
of complications regarding bleeding and perforation are 
well described following TIPS procedures. We feel the 
adoption of techniques such as ours and that of other 
authors described in the literature using an ultrasound-
guided percutaneous transhepatic approach with a 
small caliber needle provides a safer and less traumatic 
procedure and should reduce complications of bleeding 
and almost completely eliminate the risk of liver lacera-
tion. Our procedure was successfully performed under 
conscious sedation rather than general anaesthesia fur-
ther reducing the overall procedural risk to the patient.
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Core tip: Transjugular intrahepatic portosystemic shunt 
(TIPS) for complications of portal hypertension is com-

monly formed by accessing a portal vein branch from 
a metal cannula wedged in a hepatic vein. A number 
of serious procedural complications including bleeding 
and perforation following TIPS have been described. 
We feel the adoption of techniques such as ours and 
that of other authors described in the literature using an 
ultrasound-guided percutaneous transhepatic approach 
with a small caliber needle provides a safer and less 
traumatic procedure and should reduce complications 
of bleeding and almost completely eliminate the risk of 
liver laceration.
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TO THE EDITOR
We read with interest the excellent article by Liu et al[1] 
regarding the delayed liver laceration following transjugu-
lar intrahepatic portosystemic shunt (TIPS) for portal 
hypertension. This is a serious and likely underdiagnosed 
complication. It is however an important complication 
following TIPS, which remains one of  the most techni-
cally challenging interventional procedures performed. In 
addition to laceration, a number of  complications regard-
ing bleeding and perforation are well described following 
TIPS procedures.

In their paper, Liu et al[1] correctly established a num-
ber of  factors which contribute to bleeding and liver 
injury following TIPS: (1) liver cirrhosis with coagu-
lopathy; (2) liver parenchyma and vascular injury during 
TIPS; and (3) early stent anticoagulation with low mo-
lecular weight heparin. While we fully agree with these 
postulations, we feel that another important factor is the 
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needle size used for percutaneous access and tract cre-
ation between the portal vein and the hepatic veins dur-
ing TIPS. In our department, we have recently adopted a 
new technique utilising a 22-gauge microneedle and per-
cutaneous liver puncture under direct ultrasound visuali-
sation that dramatically decreases the risk of  laceration. 

This modification may help refine and improve the 
outcome of  patients undergoing TIPS placement. The 
creation of  the shunt between the portal and hepatic 
veins is traditionally performed under fluoroscopic guid-
ance, and is considered the most difficult step in the 
establishment of  a TIPS[2], and is usually successful only 
after several punctures[3]. This “blind” fluoroscopic pro-
cedure can be refined with fluoroscopic methods includ-
ing wedged hepatic venography[4] and superior mesenteric 
artery arterial portography[5]. Ultrasound assisted TIPS 
which facilitates the creation of  the portosystemic shunt 
have also been described including placement of  metallic 
overlying skin markers[6], placement of  metallic coils ad-
jacent to or microwire placement within the portal vein[7]. 
These methods attempt to reduce the time spent achiev-
ing the portosystemic shunt and thus, the risk of  bleeding 
complications.

More interestingly, the removal of  the step requiring 
blind puncture of  the portal vein has been described in 
the recent literature. Raza et al[8] described a single-pass 
technique to access the right portal and right hepatic veins 
under ultrasound guidance using an 18-gauge, 20-cm 
Chiba needle (Cook) with a technical success rate of  73% 
and no evidence of  post-procedure puncture site haemor-
rhage. Liang et al[2] also achieved 100% technical success 
and no evidence of  post-TIPS internal hemorrhage with 
a similar technique in patients with severely distorted liver 
parenchyma to obtain a left portal vein and inferior vena 
cava (IVC) shunt, using an 18-gauge, 20-cm needle. Whilst 
small in patient numbers, these studies highlight the fea-
sibility of  ultrasound guidance to reduce the number of  
punctures required to achieve a portosystemic shunt, 
which thus reduces the risk of  bleeding.

To further reduce the risk of  bleeding in these pa-
tients who are often coagulopathic, it is suggested to use 
a further modification of  Raza et al[8] and Liang et al’s[2]  
technique using initial access with a 22-gauge, 20-cm 
Chiba needle (Cook) in an attempt to reduce the bleed-
ing risk from the most challenging step of  the TIPS 
procedure, especially in high risk patients. This method 
has also been described in a small series by Gazzera et al[9] 
in 8 patients with 100% technical success. This method 
requires pre-procedural drainage of  ascites, if  present, 
under ultrasound guidance with a 7-8 Fr pigtail catheter. 
Embolisation of  the transhepatic needle tract can also be 
considered[8] especially in cases where ascites is present[2]. 
Where available, intravascular ultrasound may be useful 
to guide shunt creation especially in cases with portal vein 
thrombosis, distorted anatomy, Budd-Chiari syndrome or 
hepatic tumors[10].

We recently adopted a modified transhepatic single-
needle pass for TIPS in our institution. It involved a 
53-year-old male with cirrhosis undergoing TIPS for 
refractory ascites. His pre-procedure work up revealed 

a Child-Pugh B and Model for End-stage Liver Disease 
score of  14. Prior to the modified TIPS procedure, the 
ascites was drained under ultrasound guidance. Follow-
ing this, both the neck and abdomen were prepared for a 
combined transjugular and transhepatic approach followed 
by administration of  conscious sedation with intravenous 
midazolam and fentanyl. Using real time ultrasound guid-
ance, the right portal vein (Figure 1) was punctured with a 
22-gauge, 20-cm Chiba needle (Cook) close to the bifurca-
tion of  the main portal vein (MPV), with entry confirmed 
by aspiration of  blood. Following this, the needle was 
advanced into the right hepatic vein under real-time ultra-
sound guidance, with confirmation of  entry by blood aspi-
ration. A 0.018-inch Nitinol guidewire was then advanced 
into the hepatic vein, IVC and right atrium. The tract was 
upsized with a 7-Fr co-axial introducer system. The intro-
ducer and stiffner was then removed allowing passage of  
a 0.035-inch Amplatz Ultrastiff  guidewire (Cook) into the 
right atrium. The right internal jugular vein was the ac-
cessed under ultrasound guidance using a micropuncture 
set (Cook) comprising of  a 21-gauge needle, 0.018-inch 
guidewire and 4-Fr co-axial catheter. This was then up-
sized to a 6-Fr long vascular sheath into the right atrium. 
At this point, a 25-mm diameter Amplatz Gooseneck 
Snare (ev3 Inc) was used to snare the transhepatic wire, 
achieving through and through access (Figure 2). The 
sheath was then advanced into the hepatic vein over the 
transhepatic-transjugular wire until resistance was met. A 
6 mm × 20 mm and 8 mm × 20 mm angioplasty balloon 
catheter (Powerflex Pro, Cordis) was advanced over the 
wire and the hepatic and portal vein tract was dilated. The 
sheath was advanced into the dilated tract, and contrast 
was injected through the sheath to confirm intraportal po-
sition. A 0.035-inch, 260-cm long hydrophilic wire (Glide-
wire Advantage, Terumo, Japan) and 5-Fr Berenstein cath-
eter was then introduced through the transjugular sheath 
and manipulated into the MPV and then into the superior 
mesenteric vein (Figure 3). The transhepatic–transjugular 
wire was removed at this stage, and the 6-Fr sheath was re-
placed with a 10-Fr sheath. The procedure was completed 
as a conventional TIPS with deployment of  a 10 mm × 70 
mm (Viatorr, WL Gore and Associates) TIPS endopros-
thesis stent (Figure 4). The patient remained stable with an 
uncomplicated post-procedural course and was discharged 
after 3 d with a satisfactory baseline post-TIPS ultrasound.

We feel the adoption of  techniques such as ours and 
that of  other authors described in the literature using an ul-
trasound-guided percutaneous transhepatic approach with 
a small caliber needle provides a safer and less traumatic 
procedure and should reduce complications of  bleeding 
and almost completely eliminate the risk of  liver laceration. 
Finally, our procedure was successfully performed under 
conscious sedation rather than general anaesthesia further 
reducing the overall procedural risk to the patient.

In conclusion, the authors should be commended for 
publication of  this important complication of  liver lac-
eration following TIPS, which remains one of  the most 
technically challenging interventional procedures but we 
hope that adoption of  a microneedle controlled approach 
will potentially eliminate such complications.
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Figure 2  A 25-mm diameter Amplatz Gooseneck Snare (ev3 Inc) was used 
to snare the transhepatic wire, achieving through and through access.

Figure 3  A 0.035-inch, 260-cm long hydrophilic guidewire (Glidewire, Bos-
ton Scientific) and 5 Fr Berenstein catheter was then introduced through 
the transjugular sheath and manipulated into the main portal vein and 
then into the superior mesenteric vein.

Figure 4  The procedure was completed as conventional transjugular 
intrahepatic portosystemic shunt with deployment of a 10 mm x 70 mm 
(Viatorr, WL Gore and Associates) transjugular intrahepatic portosystemic 
shunt endoprosthesis stent.

Figure 1  The right portal vein was punctured with a 22-gauge, 20-cm 
Chiba needle (Cook) close to the bifurcation of the main portal vein, with 
entry confirmed by aspiration of blood.

Leong S et al . Single needle pass TIPS with ultrasound


