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Abstract This is a report of a successful placement of a

transjugular intrahepatic porto-systemic shunt in a young

patient with previous left-lateral, split-liver transplant and

mesenterico-left portal vein by pass placement after post-

transplant extrahepatic portal vein thrombosis.
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Introduction

Transjugular intrahepatic portosystemic shunt (TIPS) cre-

ation has become an effective treatment for the complica-

tions of portal hypertension. Hits feasibility in a liver

transplant recipient with complications of recurrent sinu-

soidal portal hypertension has been reported with various

clinical effectiveness rates reported according to the indi-

cation for the procedure [1–3]. TIPS placement in a liver

transplant recipient can be rendered more difficult by the

altered anatomy after transplantation and by the reduced

graft volume in recipients of partial livers. Furthermore,

patients who undergo chronic immunosuppression are at

higher risk of infection. The role of TIPS in liver transplant

recipients is still largely undefined.

In this report, we describe the TIPS placement in an

18-year-old patient with left-lateral segments transplant

and mesenterico-left portal vein by pass (meso-Rex shunt)

placement after extrahepatic portal vein thrombosis, which

occurred 1 year after transplant. To the best of our

knowledge, TIPS placement has never been reported in a

left-lateral segment liver transplant recipient with meso-

Rex shunt.

Case report

An 18-year-old patient underwent partial liver transplan-

tation with Roux-en-Y biliary reconstruction, using left-

lateral segments, at the age of 3 years for biliary atresia.

One year later, occlusion of portal vein anastomosis

occurred and a mesenterico-left portal vein shunt was

successfully performed by using a left internal jugular vein

autograft as a conduit to bypass the obstructed extrahepatic

portal circulation and bring blood from the superior mes-

enteric vein to the patent Rex segment of the portal vein. At

age 12 years, a liver biopsy showed signs of vanishing bile

duct syndrome due to chronic rejection. During follow-up,

some episodes of moderate melena occurred without

requiring blood transfusion. Doppler ultrasound showed

widely patent meso-Rex shunt. Multiple esophagogas-

troduodenoscopies and colonoscopies showed no etiology

for the bleeding with evidence of F1 gastric varices without

blood signs.

The patient was finally admitted for massive melena,

which required blood transfusion. Endoscopy was per-

formed and showed F1 gastric varices without blood signs.

The presence of ectopic varices was suspected and con-

firmed by single-balloon enteroscopy at the edge of the

biliary-enteric anastomosis where a varix with a large
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amount of fresh blood was found and treated in emergency

by clips and cyanoacrylate sclerotherapy. The bleeding was

stopped, and the patient stabilized. Doppler ultrasound and

a computed tomography showed widely patent meso-Rex

shunt with an aneurysmatic dilatation of the Rex segment

distal to shunt anastomosis performed 14 years before

(Fig. 1).

Sinusoidal portal hypertension, due to biliary cirrhosis

secondary to chronic rejection, was responsible for the

bleeding from ectopic varices and the presence of F1

gastric varices. Because of severe portal hypertension and

poor clinical conditions, the patient was added to the

waiting list for a second liver transplant. To reduce the

risks of bleeding during the waiting time for the transplant,

a TIPS placement was proposed.

The procedure was performed 3 days after the bleeding

in an angiographic suite with the patient under general

anesthesia. The right internal jugular vein was punctured

under ultrasound-guidance. The standard Ring Transjugu-

lar Intrahepatic Access Set (Cook, Bloomington, IN) was

used. The coaxial system was advanced, under fluoroscopic

guidance, in the hepatic vein. A thin intrahepatic portal

vein branch, at the confluence to the Rex, was punctured,

advancing the Colapinto needle under real-time sonogra-

phy guidance. A single Colapinto pass was performed. A

hydrophilic guidewire was used to negotiate entrance into

the meso-Rex shunt and a 5F angiographic catheter was

placed in superior mesenteric vein. A porto-systemic gra-

dient of 15 mmHg was measured. A portogram confirmed

a widely patent meso-Rex shunt and an aneurysmatic

dilatation of the Rex segment distal to shunt anastomosis

(Fig. 2).

Dilatation of the intrahepatic tract was performed with

a 6-mm Blue Max balloon catheter (Boston Scientific,

Natick, MA). Subsequently, an e-PTFE covered stents

(Viatorr�; W.L.GORE & Associates, Inc. Flagstaff, Ari-

zona) of 8 mm of diameter was placed. The stent was

deployed to ensure that the distal end would not compro-

mise future surgical procedures, such as liver transplanta-

tion. The stent was dilated with a 6-mm balloon catheter.

The gradient reduced to 7.5 mmHg. Because of the good

porto-systemic gradient obtained with 6-mm diameter

dilatation, to reduce the risk of post-TIPS encephalopathy,

the stent was not dilated with an 8-mm balloon catheter. A

final portogram showed good flow in the stent (Fig. 3).

Procedure fluoroscopy time was 8.1 min (dose–area prod-

uct 7895 cGy cm2), procedure time was 75 min, and total

anesthesia time was 100 min.

After 12 months of follow-up, the patient is in good

general condition, has had no episodes of bleeding, no

evidence of encephalopathy, and good flow in the stent at

Doppler ultrasound. An endoscopy showed disappearance

of gastric varices. Because of the improved clinical con-

dition, the patient has been removed from the waiting list

and flowed in the outpatient clinic.

Discussion

Portal hypertension can occur after liver transplantation

and is a relevant clinical problem. The cause of an elevated

Fig. 1 Multidetector computed tomography; axial image obtained in

portal-venous phase showed aneurysmatic dilatation of the Rex

segment (arrow). Of note, thin intrahepatic portal branches

Fig. 2 Transhepatic portogram confirmed a widely patent meso-rex

shunt with a porto-systemic gradient of 15 mmHg for severe

sinusoidal portal hypertension secondary to biliary cirrhosis. Of note,

aneurysmatic dilatation of the Rex segment distal to shunt anasto-

mosis (arrow)
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porto-systemic pressure gradient is multifactorial in many

patients. Different stages of liver fibrosis or nodular

regenerative hyperplasia associated with severe cholestasis

are the prevalent findings during the early postliver trans-

plant period, whereas liver cirrhosis associated with cho-

lestasis is the prevalent finding during the late postliver

transplant period as in our patient.

The presence of portal hypertension is a significant risk

factor for graft loss. Extrahepatic portal vein obstruction is

a possible complication of liver transplantation due to

occlusion of portal vein anastomosis. Morbidity is caused

by variceal bleeding, symptomatic portal biliopathy with

obstructive jaundice due to compression from the caver-

noma collaterals to bile ducts, sequelae of hypersplenism,

and possible growth retardation. Surgical shunting can

provide a sufficient decompression of the portal system and

is indicated for patients who fail endoscopic therapy, have

significant growth retardation, symptomatic portal biliop-

athy, and symptomatic hypersplenism. The only surgical

procedure with the potential to restore a physiologic hep-

atopetal flow is the meso-Rex shunt, which restores the

physiologic intrahepatic portal vein perfusion and thus

avoids the consequences of long-term porto-systemic

shunting, especially encephalopathy [4]. Meso-Rex shunt

has been successfully performed in transplanted children

with portal vein occlusion [5]. In our patient, meso-Rex

shunt was widely patent 14 years after surgery and portal

hypertension was due to biliary cirrhosis secondary to

chronic rejection.

Ectopic varices are an unusual cause of gastrointestinal

bleeding. TIPS procedures with or without focal variceal

embolization have been previously reported for the treat-

ment of cirrhotic patients with bleeding from ectopic var-

ices [6, 7].

The TIPS placement was technically feasible in our

patient despite the left-lateral segment liver transplant and

the aneurysmatic dilatation of the Rex segment distal to

shunt anastomosis. As previously reported [2], TIPS

placement in recipients of partial liver requires accurate

previous cross-sectional imaging, combined with a review

of surgical techniques used.

To minimize the number of needle passes required to

enter the intrahepatic portal venous system, a variety of

techniques to visualize the portal venous anatomy has been

described, including direct transhepatic catheterization of

the portal vein, direct puncture of the recanalized para-

umbilical vein, superior mesenteric artery angiography,

real-time sonographic guidance, placement of a metallic

marker, hepatic artery guidewire targeting, and refluxing

contrast medium or carbon dioxide into the portal vein with

wedged hepatic venography [8–10]. We found real-time

sonographic guidance essential to guide the puncture from

the hepatic vein to a thin intrahepatic portal branch

avoiding direct puncture of the aneurysmatic dilatation of

the Rex and avoiding capsule perforation. The single pass

ultrasound-guided Colapinto puncture also contributed to a

low fluoroscopy time and consequent low radiation dose;

this, in our opinion, is an extremely relevant issue, espe-

cially for young patients.

In conclusion, in patients with left-lateral segment par-

tial liver transplantation, sonographically guided puncture

of the portal vein facilitates porto-systemic shunt creation,

reducing radiation dose; the presence of a patent meso-Rex

shunt is not a contraindication for the TIPS placement.

Conflict of interest All authors declare no conflict of interest.

References

1. Amesur NB, Zajko AB, Orons PD et al (1999) Transjugular

intrahepatic portosystemic shunt in patients who have undergone

liver transplantation. J Vasc Interv Radiol 10(5):569–573

2. Van Ha TG, Funaki BS, Ehrhardt J et al (2005) Transjugular

intrahepatic portosystemic shunt placement in liver transplant

recipients: experiences with pediatric and adult patients. Am J

Roentgenol 184(3):920–925

3. Saad WE, Darwish WM, Davies MG et al (2010) Transjugular

intrahepatic portosystemic shunts in liver transplant recipients for

management of refractory ascites: clinical outcome. J Vasc Interv

Radiol 21(2):218–223

4. de Goyet J, Alberti D, Clapuyt P et al (1998) Direct bypassing of

extrahepatic portal venous obstruction in children: a new tech-

nique for combined hepatic portal revascularization and treatment

of extrahepatic portal hypertension. J Pediatr Surg 33(4):597–601

5. Gibelli NEM, Tannuri U, de Pinho-Apezzato ML et al (2009)

‘‘Rex Shunt’’ for the treatment of portal vein thrombosis after

pediatric liver transplantation: a case report. Transplant Proc

41:955–956

6. Lopera JE, Arthurs B, Scheuerman C et al (2008) Bleeding

duodenal: varices treatment by TIPS and transcatheter emboli-

zation. Cariovasc Intervent Radiol 31(2):431–434

Fig. 3 Transhepatic portogram, performed after covered stent was

deployed, showed good flow in the stent; the porto-systemic gradient

reduced to 7.5 mmHg

1318 R. Miraglia et al.: TIPS Placement in a Patient with Split Liver Transplant and Meso-Rex by Pass

123



7. Vidal V, Joly L, Perreault P et al (2006) Usefulness of transju-

gular intrahepatic portosystemic shunt in the management of

bleeding ectopic varices in cirrhotic patients. Cardiovasc Inter-

vent Radiol 29(2):216–219

8. Harman JT, Reed JD, Kopecky KK et al (1992) Localization of

the portal vein for transjugular catheterization: percutaneous

placement of a metallic marker with real-time US guidance.

J Vasc Interv Radiol 3:545–554

9. Longo JM, Bilbao JI, Rousseau HP et al (1992) Color Doppler-

US guidance in transjugular placement of intrahepatic portosys-

temic shunts. Radiology 184:281–284

10. Adamus R, Pfister M, Loose RWR (2009) Enhancing transjugular

intrahepatic portosystemic shunt puncture by using three-

dimensional path planning based on the back projection of two

two-dimensional portographs. Radiology 251(2):543–547

R. Miraglia et al.: TIPS Placement in a Patient with Split Liver Transplant and Meso-Rex by Pass 1319

123


	Transjugular Intrahepatic Porto-Systemic Shunt Placement in a Patient with Left-Lateral Split-Liver Transplant and Mesenterico-Left Portal Vein by Pass Placement
	Abstract
	Introduction
	Case report
	Discussion
	References


