LETTER TO THE EDITOR

Temporary transjugular intrahepatic portosystemic shunt
to overcome small-for-size syndrome after right lobe adult

split liver transplantation
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Transjugular intrahepatic portosystemic shunting is a val-
idated treatment for several major complications of portal
hypertension. Its use has also been validated in liver trans-
plant recipients experiencing complications of portal
hypertension due to recurrent or de novo allograft diseases.
A case of refractory ascites due to small-for-size syndrome,
which occurred after adult right lobe split liver transplan-
tation and which was treated by temporary transjugular
intrahepatic portosystemic shunting is reported.

Transjugular intrahepatic portosystemic stent shunting
(TIPSS) represents a safe and effective means to overcome
many of the complications of portal hypertension such as
refractory ascites and variceal bleeding that is unrespon-
sive to medical or endoscopic treatments [1,2]. TIPSS has
also been advocated as a bridge to liver grafting in end-
stage liver disease patients [3] and as a bridge to retrans-
plantation (re-LT) in liver recipients experiencing
recurrent or de novo allograft disease [4,5].

Variant transplant techniques such as split liver trans-
plantation (SPLT) and living donor liver transplantation
(LDLT) may, especially in adults, lead to severe allograft
dysfunction because of an insufficient liver cell mass [6-8].
This small-for-size syndrome (SFSS) can be managed
using portal inflow modulation and/or by optimizing allo-
graft venous outflow [9-11]. Interventional radiology has,
to date, not been reported in the treatment of such a con-
dition. A case of adult right SPLT complicated by a SFSS,
which was treated with a TIPSS placement, is reported.

A 52-year-old women underwent elective LT for
decompensated cryptogenic cirrhosis. She had previously
undergone a successful TIPSS procedure for refractory
ascites. At the time of LT she weighed 80 kg and was clas-
sified as Child-Pugh-Turcotte class C (10 points). The
donor was a 70 kg 46-year old, who had died from an in-
tracranial bleed and was free from risk factors.

The liver allograft was split ex-situ. The left lobe (seg-
ment II-III) and right lobe grafts, including segments I
and IV-VIII, were implanted sequentially. The right split
graft was implanted into the patient using the side-to-side
cavo-cavostomy technique with partial inferior vena cava
clamping [12].

The operation lasted 6 h. Cold and warm ischemia
times were 1062 and 46 min and the anhepatic phase las-
ted 60 min. Immunosuppression consisted of tacrolimus
and low-dose, short-term steroids.

The early post-LT period was characterized by pro-
gressive cholestasis (maximum total bilirubin 15 X nor-
mal at day 3), daily ascites production of 101 and
development of renal failure necessitating renal replace-
ment therapy.

A day 7 transjugular liver biopsy showed a mild
rejection and signs of small for size syndrome; the
immunosuppressive therapy was not changed. Repeated
Doppler-ultrasound examinations showed normal vascu-
lar status. The liver tests improved from day 7 onwards
but prolonged abdominal drainage and volume substitu-
tion remained necessary because of ongoing massive
ascites production. At post-LT day 11, she developed a
haemodynamic shock because of a spontaneous, small
(2 mm) jejunal perforation. At surgery, the graft was
judged normal. On post-LT day 24, the decision was
taken to treat the ongoing massive refractory ascites pro-
duction with a temporary TIPSS. CO,-venography
showed a normal intra- and extrahepatic portal venous
system, as well as right and middle hepatic veins. An
8 mm partially opened GoreViatorr® prosthesis (W.L.
Gore, Flagstaff, AZ, USA) was inserted between the right
sectorial portal and the right hepatic veins (Fig. 1). The
portosystemic gradient lowered from 14 to 7 mmHg;
intrahepatic portal perfusion was preserved. Some days
later ascites production diminished drastically, but the
shunting procedure became responsible for the develop-
ment of a major encephalopathy [with a rise in venous
ammonia levels to 288 pg/dl (normal value <125 pg/
dl)]. She also developed a cytomegalovirus (CMV) pneu-
monia. At post-LT day 90 the TIPSS was reduced by
introducing a 12/4 reductor (TIPS reducer OptiMed,
Ettlingen, Germany) whilst keeping the portosystemic
gradient at 6 mmHg. The ascites progressively disap-
peared, and the TIPSS was closed, as planned, 73 days
later using a Gold Balloon 3® type balloon (Balt,
Montmorency, France) (Fig. 2).
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Figure 1 Transhepatic portosystemic shunting in a right lobe liver
transplant: the portal liver perfusion is well preserved and the cavo-
cavostomy widely patent.

Figure 2 Venography after transjugular intrahepatic portosystemic
stent shunting (TIPSS) closure by an endoluminal inflated balloon.

Six months after-LT liver tests were normal under low-
dose hydrocortisone monotherapy. A reduction in immu-
nosuppression had become necessary because of several
bacterial and viral (CMV) respiratory infections. Renal
support therapy was required throughout this period.
Unfortunately, the patient died 8 month after LT from
sepsis and multiorgan failure.

Discussion

Refractory ascites, hepato-hydrothorax and recurrent vari-
ceal bleeding caused by portal hypertension may benefit
from the TIPSS procedure. The procedure may also be of
interest in the treatment of technical complications of LT
such as early portal, hepatic and caval vein thrombosis or
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stenosis as well as medical complications due to the
development of portal hypertension caused by de novo or
recurrent allograft diseases [4,5,13,14]. TIPSS treatment
for post-LT refractory ascites has been reported to be
unsuccessful in cases of a low (<8 mmHg) portosystemic
gradient [15]. Major encephalopathy after TIPSS can be
reversed by intensified medical treatment or reduction of
shunt calibre [16].

Results of SPLT and adult LDLT are frequently ham-
pered by the development of a SESS. This SFSS is largely
explained by the combination of excessive portal blood
pressure or flow and insufficient liver mass leading to
transient acute portal hypertension and microcirculatory
allograft injury [17]. This pathophysiological explanation
has lead to several therapeutic options aiming at reducing
the incidence of SFSS. Portal inflow modulation, using
splenic artery ligation; partial porto- or mesocaval shunts
and total superior mesenteric flow diversion together with
optimization of allograft venous outflow, using interposi-
tion grafts between segmental allograft veins; and recipi-
ent’s hepatic veins or vena cava, and implantation of
‘extended’ right lobe grafts including the middle hepatic
vein, have all been successfully used in this context [9-11].

Although TIPSS has been proposed to resolve specific
problems occurring after reduced-size or SPLT, its use
has, so far never, been reported to treat SESS. In this case
report TIPSS proved to be a valid option to treat SFSS
after SPLT. In order to be successful, the interventional
radiologist must pay particular attention to the modified
vascular anatomy of the technical variant allograft
[5,12,16,18] and to the preservation of as normal as poss-
ible portal allograft perfusion. The progressive adaptation
of the TIPSS calibre to the clinical evolution of the recipi-
ent, taking into account the symptoms of SFSS and of
encephalopathy, are mandatory for the success of the pro-
cedure. More experience should be collected in order to
better define the role of TIPSS in the treatment of SFSS
after technical variant LT. In an era of organ shortage,
such information could be of utmost importance in the
further development of SPLT, especially when applied to
two adults, a procedure in which the SESS is a major
problem [8].
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