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Summary

A 20-year-old patient underwent liver transplantation (LT) because of chronic
hepatitis-associated cirrhosis. After transplantation, the patient developed par-

tial portal vein thrombosis without deterioration of liver function. However, in
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the long-term follow-up, the patient developed refractory portal hypertension
with recurrent episodes of severe upper gastrointestinal bleeding. Extensive
nonoperative treatment including multiple esophageal ligatures and sclerothera-
py was not successful. Thus, the patient had to be treated surgically with a
mesocaval H-shunt. Pathophysiology, therapy and prognosis of this rare com-

plication after LT are discussed with regard to the literature.
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Introduction

Orthotopic liver transplantation (LT) for end-stage hep-
atic failure is the standard therapy today. Because of sig-
nificant improvements of immunosuppressive therapy
and surgical techniques, excellent survival rates and qual-
ity of life can be achieved [1].

Common long-term complications after successful
transplantation include chronic graft rejection and recur-
rence of infectious hepatitis (when present before trans-
plantation) as well as surgical complications, including
stenosis of the hepatic artery or the bile duct anastomosis
[2]. Portal vein thrombosis (PVT) after an LT is an
uncommon complication, which occurs in only 1-2% of
all transplanted patients [3]. In the long-term, PVT can
induce the formation of compensatory collateral circula-
tion including the esophageal varices. However, clinically
evident portal hypertension in the transplant recipient is
a rather uncommon complication that can lead to severe
life-threatening upper gastrointestinal bleeding. Nonsurgi-
cal therapy is the preferred first-line treatment and com-
prises resuscitation, vasoactive drug application and
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endoscopic ligations, and sclerosis of the esophageal
varices [4]. In patients with refractory hemorrhage, inter-
ventional radiological placement of a transjugular porto-
systemic shunt (TIPPS) can usually be performed with
satisfactory bleeding control. Only in those, cases in
which conservative management fails and TIPPS treat-
ment is not possible or unsuccessful, conventional shunt
operation must be considered as the ultimate remaining
therapy.

Shunt operations are classified as total, partial, or
selective shunts based on their hemodynamic characteris-
tics [5] and are usually used for therapy of complications
of portal hypertension in nontransplantable patients or
for bridging until LT. Yet, only a few cases have been des-
cribed in which porto-systemic shunting was necessary to
treat the complicated portal hypertension because of PVT
after LT.

Case report

A 20-year-old male patient suffering from chronic hepati-
tis B and D underwent orthotopic LT in May 1999
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because of Child C liver cirrhosis. At the time of opera-
tion, portal hypertension was observed, as it is suspected
in Child C liver cirrhosis. However, esophageal varices
were not clinically evident and no variceal bleeding had
occurred. During the transplantation, a liver biopsy was
performed showing no relevant pathology of the donor
organ after reperfusion, especially no fatty or fibrous
aspect. Intraoperative flow control showed a regular por-
tal vein flow of 1300 ml/min. Four weeks after LT, a par-
tial PVT was diagnosed by duplex ultrasound for the first
time, with only marginal perfusion signals, which was
confirmed and characterized as a complete thrombosis in
the follow-up examinations by computed tomography
scan and magnetic resonance imaging without signs of
recanalization. There was no sign of a general clotting
disorder from the patient’s history and the laboratory
findings, especially no activated protein C (APC)-resistance,
protein C or S disorder and heparin-induced thrombope-
nia. Regarding pre- and post-thrombotic liver function,
there was no evident change from the performed laborat-
ory findings. Bilirubin levels, albumine, plasmatic coagula-
tion, and choline esterase were within normal range before
and after the PVT. As liver enzymes were also not elevated
after the thrombosis, there is no evidence for a relevant
parenchymal damage caused by the reduction of portal
flow. Despite regular liver function, consequently cavern-
ous transformation and hepatofugal reflux (Fig. 1) devel-
oped. Esophageal varicosis (grade II-III) was diagnosed
and recurrent episodes of severe esophageal bleedings
starting in 2003 complicated the postoperative follow-up.
All conservative therapeutic options, including propanolol
and multiple endoscopic clippings to prevent further eso-
phageal bleeding failed. TIPSS placement was technically
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not feasible because of jugular and subclavian vein throm-
bosis. Therefore, surgical therapy was indicated.

In December 2004, 66 months after the original LT, a
partial porto-systemic shunt, a mesocaval H-shunt between
the superior mesenteric vein and the inferior caval vein,
was performed (Figs 2 and 3). Intraoperatively, massive
portovenous collateral venous convolutions were found.
After creation of the shunt, mesenteric venous pressure
decreased from 26 to 10 mmH,O intraoperatively.
The postoperative course was uneventful. Liver function
showed no alterations after the intervention. The patient
recovered quickly and showed no symptoms of hepatic
encephalopathy. No further episode of variceal bleeding
has occurred since then, indicating an adequate postopera-
tive decrease of portal vein pressure. During the postopera-

Figure 1 Portal vein thrombosis with cavernous collateral transforma-
tion.

Figure 3 Mesocaval H-shunt, sagittal projection.
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tive follow-up of 12 months, the patient has not suffered
from any gastrointestinal bleeding. In addition, liver func-
tion tests are normal, ultrasound controls show regular
shunt perfusion, and endoscopic reevaluation reveals a
complete remission of the variceal vessel transformation in
the esophagus.

Discussion

Hemorrhage from esophageal varices is the most common
cause of death in patients suffering from the complicated
portal hypertension. Medical treatment, including vasoac-
tive drugs and endoscopic sclerosis, is the preferred initial
treatment [5]. Patients with refractory hemorrhage are
usually referred for interventional radiological placement
of a transjugular intrahepatic porto-systemic shunt
(TIPSS). Today, TIPSS has replaced surgical shunt proce-
dures as the standard therapy for the complications of
portal hypertension such as refractory ascites and recur-
rent variceal bleeding [6]. The majority of patients with
Budd-Chiari syndrome or cirrhosis can be managed with
a combination of endoscopy and interventional radiology
to bridge the time until transplantation, the only causal
therapy for this disease [4].

However, reinterventions secondary to TIPPS stenosis
are necessary in 25-50%. Moreover, there are selected
cases in which TIPPS cannot be performed. In these cases,
surgical intervention has to be performed either immedi-
ately (emergency portocaval shunt) or as an elective shunt
operation. Surgical shunt operations are reasonable after a
history of at least one episode of variceal hemorrhage [5].

Porto-systemic shunts are a promising treatment
option for preventing the recurrent variceal hemorrhage
in those cirrhotic patients who fail to respond to other
therapeutic modalities. Based on their hemodynamic
characteristics, porto-systemic shunts can be classified as
total, partial, or selective shunts [7]. In contrast, selective
devascularization of the esophagus or splenectomy is
restricted to rare and specific indications [5]. In patients
with variceal bleeding associated with liver cirrhosis, the
small-diameter polytetrafluoroethylene portacaval H-graft
with collateral ablation achieves durable patency rates and
long-time protection against variceal rebleeding and can
serve to bridge the time until the patient can be trans-
planted [8]. In contrast to shunt operations for bridging
the time until transplantation, only a few reports about
surgical interventions after recurrent portal hypertension
and LT are available. In 1994, Tepetes et al. [9] described
six cases of porto-systemic shunt operations after LT
because of recurrent variceal bleeding caused by PVT.
Surgical procedures included distal splenorenal, mesocav-
al, and side-to-side splenorenal shunt. All patients were
doing well after a mean follow-up time of 30 months
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without rebleeding or other signs of portal hypertension
[9]. Hashimoto et al. [11] described a patient with PVT
following the living donor LT. The patient was treated
with a Gore-Tex vascular jump graft interposed between
the recipient superior mesenteric vein and the donor
umbilical vein, which supplied the suitable blood flow to
the hepatic allograft [11]. In contrast to these successful
reports, Tissieres et al. [10] described two cases of chil-
dren who developed PVT after LT. In one child, a meso-
caval H-shunt was created surgically because of the
bleeding from varices of the Roux-en-Y loop. In the other
child, a large spontaneous splenorenal shunt was discov-
ered at the time of diagnosis of PVT on day 34
post-transplantation. Both children developed long-term
postshunt encephalopathy, causing the death in one child.
Therefore, this report shows the risk of postshunt
encephalopathy especially in children [10].

To our knowledge, mesocaval H-type shunt operations
have only been performed in a few patients after LT com-
parable with the patient we present in this report. This
type of shunt operation can effectively reduce portal
hypertension as was demonstrated in our patient intraop-
eratively by a reduction of mesenteric venous pressure
from 26 to 10 mmH,0. Furthermore, it can safely pre-
vent recurrent variceal bleeding in the long-term follow-
up. A rebleeding rate as low as 12% over 3-8 years was
reported in a cohort of cirrhotic patients without LT
[13]. Our patient has not had a recurrent bleeding for
12 months.

However, surgical shunt creation is a major operation
with significant morbidity and mortality, particularly in
high-risk patients [12]. Therefore, today a transjugular
intrahepatic porto-systemic stent-shunt (TIPSS) usually is
preferred. However, technical complications include the
dislocation of the prothesis, stenosis, and thrombosis of
the shunt [12]. The most severe nonsurgical complication
of porto-systemic shunts in general is the development of
hepatic encephalopathy [10,12]. It is usually controlled by
dietary protein restriction, administration of lactulose,
and oral antibiotics for bowel decontamination. Symp-
toms of encephalopathy are observed in up to 23% of the
patients, but are usually mild without chronic or fatal
clinical course [13].

In order to avoid possible complications with signifi-
cant morbidity and mortality, porto-systemic shunt
operation for the treatment of portal hypertension follow-
ing the LT should be restricted to a highly selected collec-
tive of patients. Liver function should not be limited, the
patient should be in a good general condition and all
other therapeutic options should have been tried before.

However, in these carefully selected patients, a meso-
caval H-type shunt represents an adequate therapeutic
option to prevent severe and life-threatening complica-
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tions of the portal hypertension following the LT with an

acceptable surgical morbidity.
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