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Abstract Transjugular intrahepatic portosystemic shunt (TIPS) is nowadays the benchmark
treatment of severe portal hypertension complications. However, besides usual contraindication
to the procedure (namely recurrent hepatic encephalopathy, severe liver dysfunction, right
heart failure and/or pulmonary hypertension), TIPS appears regularly unfeasible due to abnor-
mal and/or distorted anatomy. In this situation, the only non-surgical approaches to treat severe
portal hypertension consist in the creation of an intrahepatic portocaval shunt from percutane-
ous (direct intrahepatic portocaval shunt - DIPS) or transjugular route (transjugular transcaval
intrahepatic portosystemic shunt � TTIPS). These procedures have been rapidly adopted in
patients with Budd-Chiari syndrome but are only poorly reported in patients with cirrhosis and
without BCS. Considering the broadening landscape of TIPS indication in patients with cirrhosis
within the last ten years, we aimed to describe the techniques, safety and efficacy of DIPS and
TTIPS procedures as an alternative to TIPS in case of unfavourable anatomy.
© 2022 The Author(s). Published by Elsevier Masson SAS. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Portal hypertension (PH) is one of the main complications of
liver cirrhosis and represents a turning point in the disease
[1]. pH may also occur in patients with vascular disease of
the liver in the absence of cirrhosis. The best-known conse-
quences of pH are the growth of oesophagal and gastric vari-
ces with a risk of gastrointestinal bleeding and the
development of peritoneal and/or pleural ascites. These
events are responsible for a dramatic decrease in patients’
survival and are widely accepted indications for liver trans-
plantation. To improve pH and its complications, a radiologi-
cal insertion of a transjugular intrahepatic portosystemic
shunt (TIPS) has been proposed. This procedure has been
optimized with the adoption of polytetrafluoroethylene
(PTFE) that allowed to significantly improve the medium and
long-term patency of the stents [2]. From an initial position
of “salvage” or late secondary prophylaxis of the TIPS inser-
tion, the procedure is nowadays proposed earlier to prevent
recurrence of severe pH related events. Indeed, the last
10�15 years confirmed the beneficial impact of early (or
preemptive) TIPS placement in the setting of controlled var-
iceal bleeding. In parallel, when placed early in the course
of ascites occurrence, TIPS procedure has been recently
shown to improve transplant-free survival [3,4]. Conse-
quently, these approaches significantly enlarged the popula-
tion eligible for TIPS placement.

Besides its classical contraindication (recurrent HE, severe
liver insufficiency, pulmonary arterial hypertension and/or
cardiac failure), some anatomical/technical issues can pre-
vent TIPS insertion. This is particularly observed in patients
demonstrating hepatic venous abnormalities, intra- or extra-
hepatic portal obstruction or again distorted postsurgical
anatomy [5]. The frequency of patients with cirrhosis eligible
for TIPS presenting such anatomical/technical issues hasn’t
been prospectively evaluated. However, according to avail-
able data, this population could represent up to 5 to 10% of
patients eligible to TIPS placement [6�9]. In these patients,
the only non-surgical approach aiming to decrease the portal
pressure gradient (PPG) is represented by the creation of a
direct intrahepatic portocaval shunt (DIPS) or a TIPS from
transcaval approach (transjugular transcaval intrahepatic
portosystemic shunt - TTIPS). At the end of these procedures,
a stent linking the portal circulation to the vena cava is in
place. These procedures have been mainly and successfully
reported in patients with Budd-Chiari syndrome (BCS) [9,10].
The broadening of indication for conventional TIPS insertion
in cirrhosis and the frequency of anatomical/technical issues
preventing its placement suggests that there is a need for
greater attention to the DIPS and TTIPS techniques. We,
therefore, aimed, in the present review, to discuss the 2 pro-
cedures, their advantages and limitations in the cirrhotic pop-
ulation under the light of our recent experience [11].
Techniques

Rosch and col. first proposed the TTIPS technique as an
alternative to surgical portosystemic shunt in dogs and
human cadavers. In their study, they accomplished porto-
caval shunt through a transjugular route with the use of a
modified Ross needle-catheter system from IVC to PV
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through fluoroscopy guidance only [12]. It is only 20 years
later, that Haskal and col [13] and Soares and col [14] have
reported the first clinical cases of successful fluoroscopy-
guided DIPS and TTIPS respectively in patients with failure
of conventional TIPS insertion of recanalisation.

Petersen and col. first reported in 2001 the TTIPS tech-
nique in five patients as an alternative to conventional TIPS
to evaluate whether this new technique could offer a
decreased risk of stenosis as compared to conventional TIPS
[15]. Indeed, conventional TIPS were performed with bare
stents at this time, favouring bile leaks, tissue ingrowth and
subsequent stenosis. In the TTIPS technique described by
Petersen and col. they used a custom-made PTFE-covered
stent to overcome this issue. The second main cause of steno-
sis in conventional TIPS was (and still is) the site of the
hepatic vein itself that is entirely shunted in TTIPS and DIPS
procedures. Petersen and col. created a side-to-side porto-
caval shunt using the caudate lobe as a parenchymal tract
with the use of intravascular ultrasound to guide portal vein
access through the inferior vena cava [16,17]. This technique
requires double venous access - femoral and transjugular - to
place in the inferior vena cava (IVC) the intravascular US and
the liver access set respectively. From the IVC, the intravas-
cular US is used to guide the puncture of the portal vein (PV)
near the bifurcation through the caudate lobe. After the suc-
cessful puncture, the custom-made PTFE-covered stents
were deployed and initially dilated to 8 mm. When necessary,
secondary dilatations to 9 and 10 mm were performed to
obtain a less than 15 mmHg portocaval pressure gradient.
After their first experience, a series of 40 patients with severe
pH were treated successfully and published in 200,416. A
derivative of this technique has been described with a punc-
ture from the IVC to PVunder fluoroscopy and transabdominal
US approach instead of intravascular US [18,19].

Also, intending to address the patency issues of the conven-
tional TIPS in the early 2000s, Quinn and Col. proposed a DIPS
procedure creating an IVC to PV shunt via a transabdominal
percutaneous access [20]. The procedure consisted of a direct
CT-guided percutaneous puncture of IVC through the PV avoid-
ing the use of an intravascular US device. This technique
required aligning a large portal branch to the IVC to allow stent
placement in a proper angulation. A direct route was created
through liver parenchyma to portal branch and then IVC. The
transhepatic guidewire was then captured with a loop snare in
the IVC and exteriorized via transjugular access. A needle was
then advanced on this guidewire through IVC and PV and when
the extremity of this catheter was in the PV lumen, a second
guidewire was pushed in the PV to secure the access. A balloon
was used to dilate the intrahepatic route to 8 mm. A PTFE-cov-
ered stent was finally placed and dilated to 10 mm. This tech-
nique was first reported in 1997 in 7 patients with complicated
pH and the results were confirmed in 16 patients in 2002
[20,21]. This technique has also been described under transab-
dominal guidance [22].
Technical advantages of the DIPS and TTIPS
procedures

Three main advantages of the DIPS and TTIPS procedures
have been advocated since their first description. The first
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one was the use of a PTFE-covered stent in the early 2000s’
to decrease the high incidence of stenosis observed with
non-covered conventional TIPS [2]. This argument is no lon-
ger valid with the advent of PTFE-covered stents in the con-
ventional procedure. The second one is the benefit
expected in terms of long-term patency related to the
shunting of the hepatic veins (HVs) that still represent the
main site of conventional TIPS stenosis to date. The third
one is a shorter trans-parenchymal route from PV to IVC
than from PV to HVs of the conventional TIPS. This allows
accordingly to shorten the stenting and theoretically
decrease the risk of stenosis [23].
Obstacles and issues related to the DIPS and
TTIPS procedures

The first obstacle in the use of the DIPS and TTIPS techniques
is the lack of experience in these procedures of most inter-
ventional radiology teams (even in tertiary centres). This
lead to consider DIPS and TTIPS as more technically chal-
lenging procedures than conventional TIPS. A learning curve
by the pioneers’ teams has been described and prevents
wider use of the technique. This is particularly the case on
the intravascular US-guided technique requiring a rarely
used and costly device [15,16]. The coaxial positioning of
the intravascular US and the sheath of the portal access kit
may also be challenging in patients with a very large inferior
vena cava, with massive ascites or with prior liver transplan-
tation. Moreover, the puncture of IVC could make physicians
reluctant to DIPS and TTIPS techniques. However, in an
applied anatomical study, Yu and col. reported that more
than 70% of the retrohepatic IVC - of approximately 5.5 cm
long - could be identified as a safe area while being con-
nected to the liver capsule with a minor risk of blood effu-
sion in the retroperitoneum from puncture at the time of
tract creation [23].

Other technical issues must be acknowledged: the first
one relies on the placement of the stents within the PV and
Fig. 1 a) schematic illustration of 1. usual position of transjugular
intrahepatic portocaval shunt) or TTIPS (transjugular transcaval intra
usual position of DIPS inserted via the percutaneous route (illustrati
image (CT) before DIPS procedure in a patient showing b) severe po
with left lobe hypertrophy c) right portal vein thrombosis and embol
tation of umbilical repermeabilized vein e) embolization stigmata o
place during DIPS procedure g) computed tomographic image showin
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the IVC. Indeed, placing the stent too far into the vessels
induces a risk of occlusion by obstructing the lumen against
the opposite wall [16]. On the other hand, there is a theoret-
ical risk of narrowing due to tissue overgrowth through the
uncovered part of the stents. To avoid these possibilities,
Petersen and col. proposed to extend the covered stent at
least 5 mm into the vascular structure without positioning it
against the opposite wall. The second issue is the abrupt
angle of nearly 90° of the stent in the DIPS technique creat-
ing a turbulent flow [21]. A less acute angulation and its con-
sequences may be partially corrected with the TTIPS
technique [16] and or the secondary placement of a guide-
wire from the IVC through the PV and the deployment of
uncovered stent to optimize angulation in the DIPS tech-
nique. The last issue is the potential interference on liver
transplantation procedure that may preclude the use of pig-
gyback technique [5,20]. A schematic illustration of DIPS or
TTIPS stent placement is provided in Fig. 1a. Finally, as com-
pared to the conventional TIPS, the US follow-up of the
patency may be difficult due to the deep placement of the
shunt resulting in more frequent CT-scan, venography and
manometry to assess shunt occlusion or dysfunction.
DIPS and TTIPS in patients with Budd-Chiari
syndrome (BCS)

When indicated, conventional TIPS placement is successful
in a large majority of the case in BCS [8]. However, in BCS
the occlusion of hepatic veins is a regular obstacle to stent
placement, of which the exact frequency is unknown, as
physicians have rapidly implemented DIPS and TTIPS crea-
tion as an alternative to conventional TIPS [9,24]. The usual
caudate lobe overgrowth in BCS makes it a theoretically
ideal condition to perform shunt placement through this
route (even if it could be a technical obstacle due to the
compression on IVC). However, despite a large acceptance
of the procedure, only a few dedicated studies reporting the
post DIPS or TTIPS outcome are available in BCS. In a recent
intrahepatic portosystemic shunt 2. usual position of DIPS (direct
hepatic portosystemic shunt) inserted via intravascular route 3.
on by V.Rykart - see acknowledgement). Computed tomographic
rtal hypertension with large gastric varices and dysmorphic liver
ization stigmata of the gastric varices d) pseudoaneurysmal dila-
f peristomal varices f) image of native CTwith Chiba needle in
g the patency of the stent 1 month after DIPS procedure.
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retrospective study, 44 patients with BCS underwent DIPS
creation with a 5-year actuarial survival of 91% with only 7%
stent occlusion during follow-up. 1 patient developed a
post-procedural acute-on-chronic liver failure and 4 patients
developed HE. Interestingly authors observed a dramatic
decrease in liver stiffness assessed by transient elastography
in these patients after the procedure (from 68 kPa to 23 kPa)
[18].
Eligibility, feasibility, patency rates and
complications related to the DIPS and TTIPS
procedures

The successful placement of conventional TIPS is obtained in
around 90�95% of patients without BCS [5�7]. As a conse-
quence, and as illustrated in the Ward and col. study, 5�10%
of patients could be eligible patients to the DIPS or TTIPS
techniques as an alternative to conventional TIPS due to
unfavourable anatomy. To our knowledge, and despite the
first description of these techniques more than 20 years ago,
only 107 patients have been reported in the literature so far
(Table 1) [5,11,13,14,16,20,21,25�28]

In these retrospective cohort studies, case series and
case reports, a highly successful procedure rate was
reported (81% to 100%). Main indications for DIPS and TTIPS
placement were severe pH complications (ascites and gas-
trointestinal (GI) bleeding) in cirrhotic patients. Twenty-
four DIPS/TTIPS were created in patients with failure of con-
ventional TIPS creation/recanalisation (N = 11) or with pro-
hibitive anatomy for conventional TIPS (N = 13). In the
remaining patients (N = 83), DIPS or TTIPS procedures were
performed as an alternative to conventional TIPS with the
initial aim to improve medium and long-term patency of the
shunt in the early 2000s’. A significant drop in the portosys-
temic gradient of 13 mmHg (62%) (Table 1) was observed
after DIPS or TTIPS placement after placement of 1 to 3
stents with a total stenting tract of 4 to 10 cm. Of note, all
but one patient obtained a post-procedural gradient �
12 mmHg. When provided, the procedure was reported to
last from 1 to 4 h.

Primary and secondary patency at one year ranged
between 66% to 100% with a majority of PTFE-stent used to
cover the intra-parenchymal route (Table 1). Amongst main
complications, 5 hemoperitoneum occurred and were
treated successfully conservatively due to extrahepatic por-
tal vein puncture and/or malposition of stents and 3 patients
developed acute-on-chronic liver failure with fatal issue
(Table 1). A portal vein laceration occurred in 1 patient
treated successfully with balloon tamponade and covered
stent placement. Acute-on-chronic liver failure with subse-
quent death occurred in 8% of the patients (Table 1). A wors-
ening or occurrence of HE was reported in 30% of patients.
The development of heart failure and/or pulmonary hyper-
tension was not reported.

For comparison purposes, the PPG decrease recom-
mended during conventional TIPS insertion (� 12 mmHg �
and � 20% in patients with variceal bleeding [29]) was
obtained in 99% of patients with a mean percentage of
decrease as high as 62%, a much higher decrease than the
one � around 40% - observed in conventional TIPS placement
4

[30,31]. Of note, in the covered conventional TIPS era,
patency rates are around 80% at 1-year [32,33] and newly
developed or occurrence is reported in both indication of
refractory ascites and acute GI bleeding from 18% to up to
60% [34]. Acute liver dysfunction is nowadays rarely
reported in the setting of conventional TIPS insertion partic-
ularly with the help of identification of liver-related varia-
bles associated with this event [2] and is as low as 6% of
patients in a large recent monocentric retrospective study
[35].
Results of the DIPS and TTIPS procedures
according to indication

Ascites

Fifty-nine out of the 107 patients who underwent DIPS or
TTIPS creation underwent the procedure in the context of
refractory ascites. In these patients, authors reported an ini-
tial better-controlled ascites in 41 cases (69%) after the pro-
cedure. Amongst these, 5 patients experienced a recurrence
of ascites during follow-up, 4 underwent revision with 2 suc-
cessful procedures allowing to control the decompensation.
Control of ascites was finally reported in 38 patients (64%).
However, only a few clinical data are available in these
series regarding the follow-up, compliance to treatment and
control of the liver disease’s aetiology precluding to draw
any firm conclusion in this indication. For comparison pur-
poses and according to the 7 RCTs that have been published
so far, conventional TIPS offers a 30 to 60% of ascites control
at 1-year [4,36�40]

Acute GL bleeding

Forty-five out of the 107 patients who underwent DIPS or
TTIPS creation underwent the procedure in the context of
acute GI bleeding. During follow-up, only 3 patients (8%)
experienced bleeding recurrence and were attributed to
stent occlusion. Interestingly, 18 out of the 39 DIPS/TTIPS
were indicated for uncontrolled bleeding or early placement
after variceal haemorrhage. Amongst these patients, only 1
experienced bleeding recurrence (6%). For comparison pur-
poses, in the setting of salvage or preemptive/early inser-
tion, the risk of 1-year rebleeding following conventional
TIPS placement is below 15% [3,41�45].

Overall considerations

Many major improvements have been made in the last
25 years in the conventional TIPS approach broadening its
indication in parallel to safer use. The larger steps forward
consisted in the use of PTFE-covered stent, the optimal
timeframe of placement allowing to improve survival in
selected populations (particularly in variceal bleeding and
recurrent ascites) as well as the identification of relative
and absolute contraindications. Considering these points
and the few data available in TTIPS and DIPS techniques, we
strongly feel that these last should only be considered to
date as an alternative to conventional TIPS in case of failed
attempts and/or unfavourable anatomy in patients with cir-
rhosis and severe pH and without BCS.



Table 1 a table gathering all case report, case series, cohort of patients without Budd-Chiari syndrome who underwent DIPS (direct intrahepatic portocaval shunt) or TTIPS
(transjugular transcaval intrahepatic portosystemic shunt) creation to treat severe portal hypertension.
Authors and year Technique Sample

size

Liver

disease

Child-Pugh

scoreA/B/C

Indication

for DIPS/

TTIPS

Successfull

procedure

Stents Decrease in

porto-caval

gradient

Follow-up

(mean)

Patency Complications New or

worsened

New or

worsened

New or worsened

Haskal et al.,

1996

Percutaneous

Fluoroscopy

1 Cirrhosis

100%

0/0/1 Ascites 1/1

100%

Uncovered 13 mmHg

(50%)

2 months Primary patency

rate = 100%

None 0/1 (0%) 1/1

(100%)

Succesfull LT 2 month

later

Soares et al.,

1999

Intravascular

Fluoroscopy

2 Cirrhosis

100%

0/2/0 GI bleeding

(N = 2)

2/2

100%

Uncovered 15.5 mmHg

(58%)

9 months Primary patency

rate during follow-

up = 50%

Femoral vein

thrombosis

1/2 (50%) 2/2

(100%)

Death at 9 weeks and 15

months non attributed to

the procedure

Quinn et al.,

1997

Percutaneous

CT-guided

7 Cirrhosis

100%

N/A GI bleeding

(N = 6)

HRS (N = 1)

7/7

100%

Covered 12 mmHg

(75%)

5 months N/A None N/A 6/7 (86%) 1 death non attributed to

the procedure

Quinn et al.,

2002

Percutaneous

CT-guided

16 Cirrhosis

100%

0/2/14 Ascites

(N = 4)

GI bleeding

(N = 11)

HRS (N = 1)

13/16

81%

Covered 10.4 mmHg

(67%)

12 months Primary patency

rate = 60% at 1-

year

Secondary

patency = 65% at 1

year

1 extrahepatic PV

puncture with haemo-

peritoneum

2 malpositionned

stent requiring addi-

tional stenting

6/13

(46%)

13/16

(81%)

1 death secondary to

acute liver failure and 5

others non attributed to

the procedure

Aytekin et al.,

2003

Percutaneous

US-guided

4 Cirrhosis

75%

Congeni-

tal

hepatic

fibrosis

25%

0/3/1 Ascites

(N = 2)

GI bleeding

(N = 2)

4/4

100%

Covered 13.8 mmHg

(61%)

12 months Primary patency

rate = 75% during

follow-up

1 early DIPS thrombo-

sis treated success-

fully with local

thrombolysis and anti-

coagulant therapy

1/4 (25%) 3/4 (75%) No death

1 LT in the patient with

recurrent GI bleeding due

to occlusion of the stent

Petersen et al.,

2004

Intravascular

US guided

40 Cirrhosis

100%

1/26/13 Ascites

(N = 35)

GI bleeding

(N = 5)

40/40

100%

Covered 14 mmHg

(61%)

12 months Primary patency

rate = 75% at 1-

year

Secondary

patency = 100% at

1 year

2 extrahepatic PV

puncture with

haemoperitoneum

10/40

(25%)

30/40

(75%)

3 deaths related to acute

liver failure and 16 deaths

non attributed to the pro-

cedure

3 LT

Hoppe et al.,

2008

Intravascular

US guided

19 Cirrhosis

100%

2/7/10 Ascites

(N = 16)

GI bleeding

(N = 3)

19/19

100%

Covered 15 mmHg

(65%)

9 months Primary patency

rate during follow-

up = 100%

1 haemoperitoneum

due to initial stent

malpositioning requir-

ing additional

stenting

8/19

(42%)

12/16

(75%)

4 deaths related to acute

liver failure

And 4 non attributed to

the procedure

1 LT

Ward et al.,

2015

Intravascular

US guided

13 Cirrhosis

100%

1/8/4 GI bleeding

(N = 13)

13/13

100%

Covered 8.3 mmHg

(59%)

9 months Primary patency

rate = 75% at 1-

year

Secondary

patency = 100% at

1 year

1 portal vein wall lac-

eration treated suc-

cessfully with balloon

tamponade and stents

placement

1 early TTIPS throm-

bosis with recanaliza-

tion failure requiring

creation of a parallel

TTIPS

4/13

(31%)

12/13

(92%)

2 deaths non attributed to

the procedure

1 LT

Kawahara et al.,

2017

Intravascular

US guided

1 Cirrhosis

100%

0/0/1 Ascites 1/1

100%

Covered N/A N/A N/A None 0/1 (0%) 1/1

(100%)

No death

Leung et al.,

2020

Percutaneous

US guided

1 Cirrhosis

100%

0/1/0 GI bleeding 1/1

100%

Covered N/A N/A N/A None N/A 1/1

(100%)

No death

Moschouri et al.,

2021

Percutaneous

CT-guided

3 Cirrhosis

67%

Presinu-

soidal por-

tal hyper-

tension

33%

1/1/1 GI bleeding

(N = 2)

Severe

endoscopic

portal

hyperten-

sion (N = 1)

3/3

100%

Covered 11.6 mmHg

(66%)

12 months Primary patency

rate during follow-

up = 66%

Secondary patency

rate during follow-

up= 100%

1 early DIPS thrombo-

sis with recanalization

after anticoagulant

therapy

0/3 (0%) 3/3

(100%)

No death

CTcomputed tomography, DIPS direct intrahepatic portocaval shunt, HRS hepatorenal syndrome, GI gastrointestinal, PV portal vein, TTIPS transjugular transcaval intrahepatic portosystemic shunt, US ultrasonography.
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Indeed, even if the data presented in this review suggest
that DIPS and TTIPS could be safe and efficient alternatives
to conventional TIPS there remain several uncertainties of
the consequences of these procedures in the short and long
term. In this line, in the available data, the lack of prede-
fined assessment focused on the expected complications of
portosystemic shunting that are observed after conventional
TIPS placement (i.e. HE, liver failure, cardiac failure)
together with the variable follow-up prevent us to define
specific contraindication related to DIPS or TTIPS proce-
dures.

Interestingly, the reported range of decrease of PPG after
DIPS/TTIPS procedure eventually suggests that the impact
on splanchnic hemodynamic (and consequently liver perfu-
sion) could be more important than after conventional TIPS.
Consequently, we would cautiously suggest the placement of
an under dilated stent as soon as the target decrease in PPG
is obtained.

This review highlights the potential benefit of the proce-
dure particularly in patients with acute and refractory GI
bleeding related to severe pH that was the indication in
patients we recently reported [11]. In our tertiary centre,
we had never performed a DIPS or TTIPS until 2020 in the
setting of cirrhosis or BCS. We have chosen the CT-guided
percutaneous approach for our three patients. The first DIPS
was placed due to right PV thrombosis, left lobe hypertrophy
in an urgent condition of refractory peristomal bleeding
despite variceal embolization (Figure 1). The procedure was
successful without any per-procedural issues or DIPS dys-
function during follow-up. The procedure only lasted
90 min. In the same week, a patient with severe GI bleeding
and failure to preemptive conventional TIPS underwent a
second DIPS that lasted 120 min with the same success and
the absence of DIPS dysfunction until now. The third patient
underwent DIPS for persistent threatening varices (despite
conventional endoscopic treatment and B-blockers) and
after two failed attempts of conventional TIPS placement
and one recanalisation failure. The procedure was more
complex in this patient and lasted 150 min however without
per-procedural events. Early stent thrombosis was success-
fully treated with anticoagulant therapy without revision of
the stents. The endoscopic grade III high-risk oesophagal var-
ices regressed to grade I-II without red wall marks with a 3-
months follow-up.

In our opinion, a few main obstacles stand in the way of
DIPS and TTIPS techniques. Amongst them, the unawareness
of hepatologists and interventional radiologists on DIPS or
TTIPS techniques in cirrhotic patients whereas has been par-
ticularly reported as a lifesaving procedure in refractory GI
bleeding [5,28]. One of the purposes of this review is to
divulge the possibility of using these approaches and to reas-
sure novice teams on the expected learning curve consider-
ing the high success rate of the procedure even in
inexperienced centres. Another obstacle could be the reluc-
tance to create a trans-IVC route. However, and as discussed
earlier the use of covered stent, the CT-guided procedure
and the length of the safe area of retrohepatic IVC for punc-
ture should reassure physicians of these approaches. Finally,
the impact on liver transplant surgery itself has been ques-
tioned. As shown in table 1, at least 7 patients successfully
underwent LTwithout complications. However, as these pro-
cedures could interfere with the surgery in case of low
6

positioning of the stent in the IVC - which is not expected as
it should be in the intrahepatic IVC segment � the surgeon
transplant team should be systematically consulted before
any DIPS or TTIPS procedure. These procedures indeed don’t
impede LT but probably force to plan a classical approach
with cava's recipient resection and a venovenous bypass.
Conclusion

A DIPS or TTIPS corresponds to the creation of a portocaval
shunt from a percutaneous (from PV to IVC) or transvenous
(from IVC to PV) approach respectively. These procedures,
which are often performed in patients with Budd-Chiari syn-
drome, appear also to be safe and potential lifesaving alter-
natives in patients with cirrhosis and pH and particularly in
the setting of acute GI bleeding in case of unfavourable
anatomy for conventional TIPS. The few available data pre-
vent to extent our conclusion on indication or contraindica-
tion specific to these procedures. In an era marked by the
broadening indication of conventional TIPS, it is worthwhile
ensuring hepatologists and interventional radiologists are
aware of these techniques to propose them in selected
patients when conventional TIPS appears not feasible.
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