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Purpose The aim of this study was to evaluate the safety and efficacy of using a trans-
splenic approach for transjugular intrahepatic portosystemic shunt (TIPS) creation in
patients with portal vein thrombosis. (PVT).

Materials and Methods A retrospective review was performed on 36 consecutive
patients with PVT who underwent TIPS using a trans-splenic approach from Febru-
ary 2018 to June 2021. Preprocedural data including demographic information and
Model for End-Stage Liver Disease (MELD) scores were obtained. Outcomes measured
included technical success, clinical success, complications, and survival.

Results Technical success was achieved in 32 of 36 patients (89%). During the follow-
up period, 16 of 32 (50%) required secondary TIPS interventions, most of which were
planned as part of a staged procedure. TIPS patency was 30/32 (94%) had stent patency
on their most recent follow-up with a median follow-up of 164 days. No patients had
variceal bleeding following TIPS. Eleven of thirty-two (34%) patients underwent
successful transplant after TIPS. Anatomical portal vein end-to-end anastomosis was
achieved in 11/12 (92%) patients.

Conclusion The trans-splenic approach to TIPS is a reliable alternative to traditional
TIPS in patients with PVT and provides high technical and clinical success rates. This
technique can also be utilized to improve future liver transplant outcomes by
facilitating anatomic portal vein end-to-end anastomoses.

anticoagulation, thrombolysis, and transjugular intrahepatic
portosystemic shunt (TIPS).3 The cornerstone of treatment for

Portal vein thrombosis (PVT) represents a well-documented
complication of liver cirrhosis and can also occur in diverse
clinical contexts, such as prothrombotic disorders, abdominal
inflammatory conditions, and abdominal infections.! Given
the heterogenous etiologies and presentation of PVT, consen-
sus guidelines on its management remain ambiguous.? In
cirrhotic patients with chronic PVT, treatment options include
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noncirrhotic PVT is anticoagulation, with endovascular treat-
ments reserved for patients who cannot tolerate or have failed
anticoagul.‘ation.4

TIPS is a widely accepted procedure for secondary preven-
tion of variceal bleeding and management of refractory ascites.
In cirrhotic patients with concomitant PVT, indications for TIPS
also include contraindications to anticoagulation, progression
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of thrombosis despite anticoagulation, and PVT in a liver
transplant candidate. Given the technical challenges associat-
ed with nonvisualization of the portal vein during TIPS, portal
vein recanalization using a trans-splenic approach has gained
popularity.s’7 Herein, we present our experience with using a
trans-splenic approach to TIPS in cirrhotic and noncirrhotic
patients with PVT.

Materials and Methods

This study is a single-center, retrospective review of conse-
cutive patients with PVT who underwent TIPS using a trans-
splenic approach, from February 2018 to June 2021. This
study was approved by our institutional review board. The
need to obtain informed consent was waived due to the
retrospective nature of the study design.

Electronic medical records were reviewed for demographic
data, imaging data, technical details of the procedure, compli-
cations, and clinical outcomes. Demographic data recorded
included the age and gender of the patient. The outcomes
measured included technical success, clinical success, compli-
cations, and survival. Complications were classified using the
Society of Interventional Radiology (SIR) Classification System
for Complications by Outcome.®

The indication for trans-splenic access was secondary to
failed attempts at traditional transjugular intrahepatic ac-
cess or if the operator determined that such access is unlikely
to be successful due to extent of PVT.

Patient Characteristics
A total of 36 patients with PVT were indicated for trans-
splenic TIPS from February 2018 to June 2021. There were 27
men and 9 women, with a median age of 58 years (range, 19—
73). Liver cirrhosis was present in 24 of 36 patients, with an
average MELD of 18. Nineteen patients were listed for liver
transplant. Twelve patients were noncirrhotic; of these,
several had underlying hypercoagulability secondary to var-
ious etiologies including hormone replacement therapy,
Crohn’s disease, recent right hemicolectomy, polycythemia
vera, prothrombin gene mutation, protein S deficiency, and
methylenetetrahydrofolate reductase (MTHFR) mutation.
Thirty patients had chronic PVT and 6 patients had acute
or subacute PVT. None of the patients had malignant PVT.
Patient characteristics are summarized in =Table 1.
Indications for the procedure included worsening PVT
despite anticoagulation (22%), recurrent variceal bleeding
(22%), refractory ascites (21%), persistent abdominal pain
(6%), hepatic encephalopathy (6%), and recanalization of
portal vein for future transplantation (12.5%). Four patients
had a prior failed attempt at conventional TIPS.

Procedure

The right neck and upper abdomen were prepared and
draped in the usual sterile fashion. The right internal jugular
vein was accessed using ultrasound guidance and a 10 Fr
sheath was placed. Percutaneous splenic vein access was
obtained under ultrasound guidance using a 21-gauge
INRAD needle (INRAD, INC. Kentwood, Michigan, United
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Table 1 Patient characteristics

n (%)

Male 24 (73%)

Female 9 (27%)
Age (mean y +SD) 58 +14.7
Indication for TIPS

Persistent abdominal pain 6%

Worsening PVT despite anticoagulation 22%

Recurrent variceal bleeding 22%

Refractory ascites 21%

Hepatic encephalopathy 6%

PVT recanalization for future transplantation | 12.5%

Abbreviations: PVT, portal vein thrombosis; SD, standard deviation;
TIPS, transjugular intrahepatic portosystemic shunt.

Fig. 1 Portal and splenic vein thrombosis with extensive collaterals.

States) that was exchanged for a 5 Fr sheath. A venogram
was performed via the sheath to evaluate patient’s anatomy
and extent of PVT (=~Fig. 1). Thirteen patients had balloon
angioplasty of the portal vein alone and 8 had thrombectomy
and angioplasty either during the initial procedure or a
planned second procedure. The “gun-sight” technique, first
described by Haskal et al in 1996,° was used in 24 of 32
patients. In this subset of patients, a 15 mm snare (Amplatz
gooseneck snare, Medtronic, Minneapolis, Minnesota, Unit-
ed States) was placed in the right or middle hepatic vein and a
20 mm snare was placed in the right or left portal vein. A 20-
gauge Chiba needle (Cook Medical, Bloomington, Indiana,
United States) was advanced through both snares (~Fig. 2)
and through-and-through access was obtained (~Fig. 3). In
the remaining eight patients, access was obtained using a
standard TIPS access set (Cook Medical, Bloomington, Indi-
ana, United States) with the snare in the portal vein branch as
a target. Pressures were measured and direct portal venog-
raphy was performed. A TIPS Viatorr stent (Gore, Flagstaff,
Arizona, United States) was deployed, and pressure measure-
ments and portal venography were repeated (~Fig. 4). He-
mostasis was obtained using manual pressure for the
internal jugular access site and combination of fibered coils
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Fig.2 20gChibaneedle going through 1T0mm snareinthe portal vein
and 15 mm snare in the right hepatic vein.

Fig. 3 Through-and-through access established with a 0.018 wire.

(-MReye, Cook Medical, Bloomington, Indiana, United States)
and Gelfoam (Merit Medical, South Jordan, Utah, United
States) or MVP lug (Medtronic, Minneapolis, Minnesota,
United States) for the trans-splenic access.

Periprocedural Care

Anticoagulation was started 24 hours postprocedure for
patients with noncirrhotic PVT and any cirrhotic patients
with residual acute PVT postprocedure. Anticoagulation
was continued indefinitely for patients with noncirrhotic
PVT.

Results

Treatment Efficacy
Technical success was defined as successful recanalization of
PVT and placement of TIPS with patency of the portal vein
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Fig. 4 Brisk flow without evidence of stenosis and resolution of
collaterals.

and TIPS at the conclusion of the procedure. Technical
success was achieved in 32 of the 36 patients (89%).

Adverse Events

Procedural complications occurred in 3 of 32 (9%) patients.
One patient developed a perisplenic hematoma that was
managed conservatively (Class B). A second patient devel-
oped hematemesis in the immediate postprocedural period.
An arterioportal fistula was found on angiogram and was
embolized with Gelfoam (Class C). One death occurred due to
post-TIPS hepatic decompensation secondary to hepatic
infarct (Class F).

Follow-Up
All patients underwent clinical and radiographic follow-up.
Mean imaging follow-up period was 1,312 days (range, 1-
1312 days; median, 164 days). During the follow-up period,
16 of 32 (50%) required a secondary TIPS intervention, most
of which were planned as part of a staged procedure. Nine of
thirty-two patients (28%) needed two or more reinterven-
tions. Thirty of thirty-two patients (94%) had stent patency at
last follow-up with median follow-up of 164 days. None of
the patients had variceal bleeding following TIPS.

Twelve patients underwent successful liver transplant
after TIPS. Anatomical end-to-end anastomosis was per-
formed in 11 out of 12 patients.

Discussion

Our cohort was comprised of two subsets of patients: those
with cirrhotic PVT and those with PVT secondary to other
etiologies. In cirrhotic patients, the prevalence of PVT closely
parallels the severity of patient’s baseline liver disease.'” The
cause-and-effect relationship between PVT and worsening
outcomes is complex and highly debated."’ While some
studies suggest a lack of progression of liver decompensation
despite development of PVT,'® and little to no effect on
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overall survival,'? Senzolo et al propose that while the effect
of PVT may be inconsequential in patients with compensated
cirrhosis (Child-Pugh A), patients with decompensated cir-
rhosis had a significantly higher chance of death at 2 years.'>
Furthermore, there may be a significantly increased risk of
failure to control active variceal bleeding in the setting of
PVT.™

Treatment choice for cirrhotic PVT is based on numerous
factors including chronicity, extent of thrombus, degree of
portal hypertension, and transplant status. Several algo-
rithms including the Shanghai consensus guidelines on
management of cirrhotic PVT recommend treating acute to
subacute symptomatic PVT with anticoagulation'>'> with
the goal of preventing thrombus extension and reestablish-
ing portal vein patency. Anticoagulation is also recom-
mended for patients with chronic PVT causing greater
than 50% stenosis, involvement of a mesenteric vein, and
in transplant candidates, though the benefit must be
weighed against bleeding risk on a case-by-case basis, in-
cluding assessment of varices and initiation of variceal
prophylaxis.® In cases in which anticoagulation is contra-
indicated or there is progression of thrombus despite anti-
coagulation, TIPS can provide an alternative approach for
portal vein recanalization.'® !’

In the subset of patients who are candidates for liver
transplant, PVT was historically considered a contraindica-
tion. In recent years, advances have been made with the
development of several new surgical techniques. The surgi-
cal treatment of choice for Yerdel grades 1, 2, and 3 is
eversion thrombectomy.18 In more extensive cases (Yerdel
grade 4), options include venovenous bypass, portal arteri-
alization, and cavoportal hemitransposition.'® These non-
anatomic techniques are associated with several
complications including variceal bleeding, ascites, and renal
dysfunction following portocaval hemitransposition, and
aneurysmal dilatation of portal branches following portal
arterialization.'®?% Given these complications, obtaining
portal vein patency reduces morbidity and mortality, espe-
cially in cases with high-grade PVT. As seen with our cohort,
trans-splenic TIPS can help achieve this goal and optimize
post-transplant outcomes, paralleling results seen in other
transplant centers.’!

Within the noncirrhotic group, predisposing factors for
PVTincluded hormonal therapy, Crohn’s disease, recent right
hemicolectomy, polycythemia vera, prothrombin gene mu-
tation, protein S deficiency, and MTHFR mutation. In this
subset of patients, treatment algorithms are also ambiguous
and differ based on patient presentation, chronicity, and
etiology. Historically, the cornerstone of treatment for acute
PVT in noncirrhotic patients has been anticoagulation.?
Similarly, anticoagulation is also generally accepted for
patients with chronic PVT and an underlying malignancy
or hypercoagulable disorder. In patients who are unable to
tolerate anticoagulation or who have failed anticoagulation,
several endovascular techniques have been proposed includ-
ing thrombectomy, thrombolysis, balloon dilatation, and
stenting.?” These techniques are associated with high rates
of rethrombosis due to the low-pressure nature of the portal
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venous system that requires a pressure gradient to achieve
adequate outflow.”> Given underlying coagulopathy in most
of our patients with noncirrhotic PVT, postprocedural anti-
coagulation was continued indefinitely. All our noncirrhotic
patients had stent patency on their most recent imaging
follow-up.

With regard to trans-splenic access, which was historical-
ly associated with increased risk of complications,?* our
experience was congruent with more recent literature dem-
onstrating the relative safety of this approach,®® with only
one access-related complication in our 32 patients. This
complication was a small perisplenic hematoma that was
treated conservatively.

This study has several limitations including its retrospec-
tive nature and small sample size. Additionally, absence of a
control group prevents direct comparisons with alternative
treatment approaches and limits the establishment of causal
relationships.

Conclusion

The trans-splenic approach to TIPS is a reliable alternative to
traditional TIPS in patients with PVT and provides high
technical and clinical success rates. This technique can also
be utilized to improve liver transplant eligibility by allowing
anatomic end-to-end anastomoses.
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