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Summary

Spontaneous portosystemic shunts can steal the blood away from the portal

system. This may result in graft dysfunction or even loss following liver transplan-

tation and can be sorted by shunt occlusion based on intraoperative flow mea-

surements. Herein, we present an alternative technique with cavoportal

hemitransposition performed for unrecognized spontaneous mesocaval shunt

with ‘portal steal’ syndrome and primary graft nonfunction diagnosed first day

following the transplant. This was chosen as a rescue strategy because an attempt

to locate the shunt during relaparotomy was unsuccessful. As there was no

improvement, emergency liver retransplantation with preservation of the cavo-

portal hemitransposition was performed on the fourth day after the primary

transplant with good long-term outcome. We conclude that cavoportal hemi-

transposition during or after liver transplantation can be used to provide an ade-

quate inflow into the donor portal vein if the shunting vessels responsible for the

steal cannot be located and dealt with at surgery.

Introduction

Extensive venous collateral formation is typical in patients

with liver cirrhosis and portal hypertension [1]. The collat-

erals may be diagnosed as large spontaneous portosystemic

shunt (SPS) with the potential to steal the blood away from

the portal system both prior to and after liver transplanta-

tion (OLT). This may result in a flow-steal effect compro-

mising the inflow into the donor portal vein varying from a

reduced portal vein flow velocity, complete absence of the

flow or a reversed flow in its main trunk [1–5]. An unrec-

ognized SPS during OLT have been previously reported to

cause graft dysfunction which may lead to its loss and por-

tal vein thrombosis in some cases. The preventive or treat-

ment strategy includes restoration of portal flow by either

direct shunt ligation or left renal vein ligation or renoportal

anastomosis in case of spontaneous splenorenal shunting

[3–5].

We describe an alternative approach of cavoportal

hemitransposition (CPH) performed for an unrecognized

mesocaval shunt with graft hypoperfusion diagnosed on

the first day after OLT. The technique includes anastomosis

between the inferior caval vein of the recipient and the por-

tal vein of the graft and has been used during the transplant

in the face of extensive portal and mesenteric vein throm-

bosis [6,7]. Herein, we propose its application as an option

to rescue the graft if the dominant shunt cannot be identi-

fied and safely approached during surgery. To our best

knowledge, the application of CPH for a SPS has not been

reported so far.

Case report

A 20-year-old woman with hepatitis B-related cirrhosis,

Child-Pugh C11, MELD 15 was accepted for OLT at our

institution. The deceased donor OLT using the modified
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piggyback technique with end-to-side cavocavostomy was

performed in March 2011. The preoperative three-phase

CT angiography revealed a large spontaneous mesocaval

shunt in the lower abdomen (Fig. 1), which was ignored

by the operating surgeons. Therefore, no intraoperative

Doppler flow measurement was applied. As usually, the

portal flow was only assessed visually before implantation

and considered normal. The laboratory results on the first

postoperative day revealed signs of primary graft nonfunc-

tion (AST 19840 IU/l, INR 6.2, arterial lactate 7.3 mmol/l)

accompanied by the absence of portal flow detected with

Doppler ultrasound and CT angiography (Fig. 2). The

patent mesocaval shunt was clearly visible strongly suggest-

ing the ‘portal steal’ phenomenon with good outflow

confirmed by a triphasic waveform on Doppler ultrasound

of the hepatic veins of the graft. Emergent relaparotomy

was performed around 30 h after the graft reperfusion at

OLT. An attempt to find and locate the mesocaval shunt

was unsuccessful. Therefore, a decision was made to leave

the shunt intact and perform a CPH [6,7]. For this pur-

pose, the portal vein of the recipient was ligated. The iliac

vein interponate from a deceased donor was then anasto-

mosed to the caval vein of the recipient at the level of the

left renal vein in an end-to-side fashion. After that, an

end-to-end anastomosis between the other end of interpo-

nate and the donor portal vein was made and the graft was

reperfused. The recipient caval vein was then narrowed to

around 20–25% of its lumen using a Dacron sleeve placed

around it centrally to its anastomosis with the iliac vein

interponate [7,8]. This was aimed to provide a hepatopetal

flow into the portal vein of the graft allowing part of the

flow to be diverted from the portal vein to avoid conges-

tion of the liver. This was confirmed by both normal hepa-

topetal portal flow pattern in the Doppler ultrasound and

CT angiography performed immediately after surgery.

Despite restoration of normal flow in the portal vein of the

graft, the signs of primary graft nonfunction persisted. In

view of this, the patient was accepted for emergency

re-OLT which was performed 4 days after the primary

transplant. The surgical technique combined the same

modified piggyback graft implantation with preservation

of CPH that had been previously created. The iliac vein in-

terponate was removed and a direct cavoportal anastomo-

sis with the portal vein of the new graft was performed in

an end-to-side fashion. After the reperfusion, the arterial

and biliary anastomoses were typically done. The patient

was extubated on the third day following re-OLT resuming

full regular diet 3 days thereafter. The postoperative course

was complicated by the formation of hematoma around

the left lobe of the liver which needed reoperation and its

removal on the 12th day following re-OLT. No complica-

tions were observed thereafter. The liver function tests nor-

malized completely within 2 weeks after re-OLT with no

signs of renal insufficiency and no edema of lower extremi-

ties observed. The ascites production decreased till less

than 300 ml/day 15 days after re-OLT, when the abdomi-

nal drain was removed. Both postoperative Doppler ultra-

sound and CT angiography (Fig. 3) documented normal

flow through the portal vein of the graft. The patient was

discharged home in good general condition 21 days fol-

lowing re-OLT. She remains well with normal liver func-

tion and good quality of life at 20 months of follow-up at

present.

Figure 1 CT venography showing a large spontaneous mesocaval

shunt in the lower abdomen (arrow).

Figure 2 CT venography showing a patent mesocaval shunt (big

arrow) and loss of flow in the portal vein (small arrow) on the first day

following OLT.
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Discussion

The adequate hepatopetal flow in the portal vein of the

graft is essential for the transplanted liver [1,2,9]. It may

become significantly reduced in case of a large SPS causing

so-called ‘portal steal’ phenomenon. Therefore, precise

intraoperative assessment of portal vein flow direction, its

velocity [9], and sometimes pressure [10] is mandatory.

The decision to occlude the shunt should be based both on

demonstration of a steal and its reversibility following a

trial occlusion of the shunt [9–12]. No flow measurements

were performed by the surgeons following reperfusion of

the graft in our patient which created problems later on.

After whole-organ OLT with an adequate-sized graft,

SPS tend to diminish and become nonfunctional because of

a low resistance vascular bed of the new liver [13]. This is

less true for partial living donor OLT with a small graft-to-

recipient body weight ratio. In such cases, the presence of

portal hypertension and high intrahepatic resistance may

be more commonly seen. For this reason, routine closure of

SPS during living donor OLT with small for size grafts have

been recommended and applied by many authors [4,14–
16]. The spontaneous closure of the shunt after whole-

organ OLT may also be delayed or not occur at all leading

to graft failure [1,2,5,10]. This was the case in our patient

in whom we were unable to identify the shunt during emer-

gent relaparotomy on the first day after OLT. Therefore,

the decision was made to perform a CPH. This was chosen

as a rescue option, even though a direct end-to-end anasto-

mosis between the allograft and recipient portal vein

remains the first choice technique in this setting. However,

we were faced with the necessity to provide an adequate

hepatopetal flow to the portal vein of the graft and

preferred to avoid further and potentially dangerous retro-

peritoneal dissection looking for a shunt.

CPH remains an accepted option for patients with exten-

sive portal and superior mesenteric vein thrombosis when

no alternative collateral vein is available [6–8]. In spite of

its application in our patient, graft function did not

improve requiring urgent re-OLT to save the patient’s life.

In view of the good long-term outcome achieved following

re-OLT with CPH preserved, we believe that this salvage

procedure would have had a very good chance of saving the

first graft provided it had been performed early enough.

Percutaneous embolization of the shunt could also be a

good and much less invasive alternative in this setting [17–
19]. This can be done by either a transhepatic or transjugu-

lar approach and in case of postoperative complications

could represent the first choice strategy in experienced

centers.

SPS are not always recognized during OLT as intraoper-

ative portal vein flow assessment is not routinely applied.

This indicates that triple-phase CT angiography with vas-

cular reconstruction prior to OLT is of particular impor-

tance in patients with liver cirrhosis. This is essential for

surgical treatment planning and anticipating the need for

intraoperative portal vein flow measurement. Low portal

vein flow after graft implantation indicates the possibility

of a SPS present necessitating a search for it. Some evi-

dence suggest that these shunts should be routinely closed

after graft reperfusion if the portal vein flow stays below

1000 ml/min, in particular if a clamping test of the shunt

shows a significant difference [11,20]. In contrast, how-

ever, shunt ligation may be considered dangerous, in par-

ticular following living donor OLT, if an excessive portal

vein flow has been found. This may lead to the impair-

ment of the flow in the hepatic artery via the hepatic

artery buffer response [11].

In conclusion, proper visualization of portal venous

anatomy by triple-phase CT with vascular reconstruction

performed prior to OLT in patients with cirrhosis is crucial.

Once a large SPS is identified, intraoperative pressure and/

or flow measurement in the portal vein appears mandatory

for the decision-making. Cavoportal hemitransposition can

be a rescue strategy to provide an adequate inflow into the

donor portal vein if the shunting vessels responsible for the

steal cannot be located and dealt with at surgery.
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Figure 3 CT venography following re-OLT showing cavoportal hemi-

transposition with the donor portal vein (arrow) anastomosed to the

caval vein of the recipient at the level of the left renal vein.
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