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Percutaneous transfemoral embolization of a spontaneous
splenorenal shunt presenting with ischemic graft
dysfunction 18 months post-transplant
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Sadamori et al. [1] reported on outcome of living donor

liver transplantation (LT) with prior spontaneous large

portasystemic shunts and concluded that despite the com-

plex surgery, the outcome was satisfactory and no inter-

vention pre-LT or during the procedure was required. In

contrast, Lee et al. [2] preemptively ligated the left renal

vein in LT recipients with large splenorenal shunts. This

seems to be a rather extensive procedure, which may have

several short- and long-term disadvantages. Large spleno-

renal shunts may cause steal phenomenon and by this sig-

nificantly may reduce initial perfusion of graft [1–3].

However, in small-for-size grafts such a shunt may pre-

vent hyperperfusion syndrome [4–6]. The hemodynamic

changes after LT may cause spontaneous closure of such

shunts, however, if they remain patent they can cause

ischemic graft dysfunction [7,8]. Development of spleno-

renal shunt after LT is frequently the result of portal vein

thrombosis or venous outflow obstruction and therefore,

graft dysfunction is common. Splenorenal shunts can be

surgically ligated but endovascular embolization using a

transhepatic or transfemoral route is the preferred treat-

ment today [2,9–12].

A 56-year-old African-American female with sclerosing

cholangitis (PSC) underwent piggyback LT with Roux-

en-Y biliary reconstruction in January 2001 receiving a

pediatric graft of 667 grams. A porto-caval shunt was

created using the inverted confluence of the iliac veins

with one limb anastomosed to the graft portal vein, one

to the graft inferior vena cava (IVC) and the IVC seg-

ment of the vein graft to the recipient portal vein. The

postoperative course was complicated by hepatic enceph-

alopathy, hyperglycemia and renal impairment, however,

these conditions resolved within 2 weeks. Initial immu-

nosuppression included tacrolimus (TAC), mycopheno-

late-mofetil and a steroid taper. The 1-year protocol

liver biopsy was unremarkable and the patient remained

asymptomatic with liver enzymes only mildly elevated

until July 2002 (18 months after LT), when she had an

asymptomatic increase in her aminotransferases

(Table 1). On Doppler ultrasound normal vascular flow

and no biliary dilatation was found. A liver biopsy

showed pericentral dropout consistent with ischemia and

no signs of rejection or recurrent PSC. Three months

later, she developed intermittent itching and progressive

fatigue though her liver enzymes showed some improve-

ment (Table 1). A repeat liver biopsy in November 2002

showed worsening pericentral necrosis and inflammation

(Fig. 1a). A hepatic venography demonstrated spontane-

ous closure of the surgical porto-caval shunt. Computed

tomographic (CT) scan and magnetic resonance (MR)

imaging confirmed venography findings but in addition

demonstrated development of a large splenorenal shunt.

The graft had decreased in size and the spleen was

enlarged measuring 12 · 5 · 11 cm (Fig. 2). Ischemic

graft dysfunction secondary to steal effect of the spleno-

renal shunt was suspected and embolization of the

splenorenal shunt was performed in December 2002

(23 months post-LT). A right transfemoral approach was

utilized as CT and MR imaging revealed a large commu-

nication with the left renal vein. A 5-French Cobra cath-

eter was utilized to select the splenorenal shunt arising

from the mid portion of the left renal vein (Fig. 3). A

5-French glide catheter and glidewire was advanced sev-

eral cm into the tortuous splenorenal shunt. After plac-

ing a stiff wire, a 7-French sheath was advanced into the

shunt; through a 7-French catheter two 20-mm 0.052

coils were placed within the shunt. Four additional

15-mm 0.052 coils were placed. Following this anchor of

coils, multiple tornado and Nester coils were placed to

completely occlude the shunt. A total of 14 coils were

Table 1. Laboratory parameters during follow up.

Date APh ALT GGT AST Albumen TB Cr INR Plt

3/5/2001 250 23 55 27 3.2 1.1 1 1.2 171

4/3/2002 155 39 15 44 4.4 1.1 0.8 1.2 122

7/1/2002 183 384 25 239 3.9 0.5 0.9 1.2 114

12/5/2002 147 170 132 4.2 0.8 0.8 1.0 120

12/16/2002 182 87 23 75 4.6 0.9 0.7 1.0 163

7/21/2003 84 107 18 79 4.3 0.6 0.8 1.1 155

12/5/2003 85 38 13 41 4.4 0.6 0.9 1.0 144

1/22/2007 64 26 27 4.5 0.3 1.0 1.1 156
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utilized (Fig. 3a–d). As a result, liver enzymes rapidly

improved and normalized by the end of 2003 (Table 1).

The patients remained well; follow-up liver biopsies (last

in January 2007) revealed minimal focal portal inflam-

mation with no other pathological findings (Fig. 1b) and

liver enzymes are within normal range. The graft has

significantly increased in size as determined by ultra-

sound and CT-scan.

It seems unusual that the initial surgically created

porto-caval shunt had closed and a spontaneous spleno-

renal shunt developed 18 months after LT in the absence

of pre- or posthepatic portal hypertension; additionally,

liver biopsy showed no evidence of rejection, recurrent

PSC or portal fibrosis. Spontaneous portasystemic shunts

result from portal hypertension and are associated with

hepatic encephalopathy and deterioration of hepatic func-

tion. Treatment of portal hypertension with surgically

created shunts has been largely replaced by endovascular

techniques (TIPS) and endoscopic therapy (esophageal

varices). LT represents the best treatment for cirrhotic

patients with splenorenal shunts, however, high shunt

volumes may cause poor initial graft perfusion potentially

leading to graft dysfunction/failure [1,2,13–15]. Sadamori

emphasized that outcome of LT is good and no interven-

tion seems necessary, which is in contrast to the data of

Lee et al. [1,2]. LT with renoportal anastomosis after dis-

tal splenorenal shunt was performed with good results;

also intraoperative ultrasound has been utilized [16–19].

Ligation of the renal vein during LT is a radical and per-

manent approach and the questions remains, in how

many patients these shunts would have spontaneously

closed. As renal failure represents one of the most com-

mon long-term complications of LT, any additional

injury to the kidneys should be avoided. Ligation of the

shunt would be an alternative option during LT, which

could be tailored to the shunt volume. In patients who

receive very small grafts it would be even a protective

(a) (b)

Figure 1 (a) Biopsy from 2002 showing pericentral necrosis consistent with ischemia (H&E stain, magnification ·200). (b) Biopsy from 2007

showing absence of necrosis (H&E stain, magnification ·200).

Figure 2 Magnetic resonance imaging. Spenomegaly and formation

of large splenorenal shunt.
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diversion of portal blood preventing graft hyperperfusion.

Very large shunts could be embolized prior to LT or early

post-LT, if necessary. In many cases, these shunts are

combined with splenomegaly and ligation of the splenic

artery may improve arterial blood flow to the graft and

correct thrombocytopenia. Portosystemic shunts may

develop in the case of increased intrahepatic vascular

resistance from ischemic injury, acute rejection, fibrosis,

volume overload, recurrent cirrhosis and commonly in

the presence of small-for-size grafts. Ligation of the shunt

has been shown to restore normal flow. In our patient, a

pediatric graft was utilized and in order to prevent hyper-

perfusion syndrome, we created a temporary portosystem-

ic shunt, which obliterated by time. The resolution of the

biochemical and histological abnormalities after emboliza-

tion of the spontaneous splenorenal shunt supports diag-

nosis of graft dysfunction secondary to the steal effect.

Vascular interventional radiology plays an essential role

and has high success rate [20]. This is the first reported

LT recipient in whom a splenorenal shunt was embolized

via a transfemoral access, which is less frequently used

than the transhepatic approach [21]. This approach

should be considered if direct access via the left renal vein

can be demonstrated on preinterventional imaging.
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Figure 3 Angiography. (a) Transfemoral access, imaging of renal vein; (b) imaging of splenorenal shunt; (c) placement of coils into the shunt; (d)

occlusion of the shunt.
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