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Liver Transplantation for Cardiac Failure in Patients
With Hereditary Hemorrhagic Telangiectasia
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Liver involvement in hereditary hemorrhagic telangiecta-
sia may lead to high-output cardiac failure. Few data have
been reported on orthotopic liver transplantation (OLT)
for these patients. In this paper, we describe two patients
treated by OLT as a salvage procedure for cardiac failure,
and we review literature on this subject. Our two patients
resumed normal cardiac function after OLT. This proce-
dure appears to be a promising therapy with good long-
term results despite dissection difficulties encountered
due to the collateral arterial network reorganization.
(Liver Transpl 2005;11:834-838.)

Hereditary hemorrhagic telangiectasia (HHT), also
known as Osler-Rendu-Weber disease, is a sys-

temic fibrovascular dysplasia with a dominant inherited
autosomal pattern that is caused by the mutation of two
genes: ENG and ALK1. The estimated prevalence of
HHT varies greatly but is higher in some regions of
France (1 per 10,000 individuals).1 The typical mani-
festations are mucocutaneous or visceral angiodysplas-
tic lesions (telangiectasias and arteriovenous malforma-
tions) including the lungs, gastrointestinal tract, brain,
and liver. Hepatic involvement is observed in 8% to
31% of patients,2,3 but a high percentage of patients are
asymptomatic.4,5 The main clinical presentation in
patients with liver involvement has been cardiac failure
and orthotopic liver transplantation (OLT) appears to
be a promising therapy. Few cases of OLT for high-
output heart failure have been reported to date.6-12

Herein we describe two patients with cardiac failure for

whom OLT was successful but included thrombotic
complications in the follow-up.

Case 1

In December 2000, a 59-year-old woman developed
anorexia, a 10-kg weight loss over a 2-month period,
progressive dyspnea, and encephalopathy. She had a
neglected history of nosebleeds, and one of her two sons
had iterative epistaxis. Physical examination revealed
fever, jaundice, cardiac failure with dilated jugular
veins, bilateral pleural effusion, peripheral edema, and
telangiectasias on the patient’s cheeks, lips, and back.
Laboratory data disclosed a neutrophil count of
36,000/mm3, C-reactive protein 66 mg/L and an
icteric cholestasis. Echocardiography noted a dilated
right ventricular and a small pericardic effusion. An
abdominal computed tomography scan showed an
8-cm diameter intrahepatic biloma (Fig. 1A), con-
firmed by puncture. Visceral angiography showed a
bilateral diffusely hypervascular liver parenchyma in the
capillary phase with early prominent hepatic venous
filling (Fig. 1B); a selective superior mesenteric artery
injection indicated shunting of blood away from the
mesenteric circuit through the pancreaticoduodenal
arcades and into the liver. Gastroscopy revealed two
antral telangiectasias but no portal hypertension sign.
Right heart catheterization showed cardiac output at
8.4 L/min and cardiac index at 5.09 L/min/m2. An
elective arterial embolization of the left hepatic artery
was performed to decrease the intrahepatic arterio-
venous shunting. Although the heart failure improved,
hepatobiliary necrosis of segments II and III developed
with deterioration of the liver function (factor V level
46%) consecutive to the persistence of the sepsis. The
patient underwent OLT in February 2001 as treatment
for biliary sepsis and cardiac failure. The dissection was
difficult with a spontaneous splenic rupture when the
portal vein was clamped, first requiring a temporary
portocaval shunt and thereafter an urgent splenectomy.
Transfusion of 25 blood units was necessary and the
duration of cold ischemia was 8.5 hours. Four months
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later, the patient developed celiac artery thrombosis
with no evidence of thrombophilia, followed by
resumed permeability under fluindione. ALK1 muta-
tion was found 1 year later, and the diagnosis of HHT
type 2 with liver involvement was definitively ascer-
tained. Three years later the patient is now in good
health with a total recovery of cardiac function.

Case 2

In September 2002, a 62-year-old woman complaining
of progressive breathing difficulties was admitted to the
cardiology unit of Besançon Hospital. HHT had been
diagnosed 30 years previously because of recurrent epi-
staxis and a family history of nosebleeds. The patient
had arterial hypertension, Fernand Widal syndrome,
and had undergone a resection of an aneurysm of the
pancreatico-duodenal arcade in 1985. On admission,
multiple telangiectasias on the tongue and fingers, and
edema of the lower limbs were present. Laboratory data
showed anicteric cholestasis (alkaline phosphatase 2.7
N and gammaglutamyl transpeptidase 6 N) with a nor-
mal prothrombin time. Color Doppler sonography
indicated a high-velocity signal in an enlarged hepatic
artery. Gastroscopy showed mucosal telangiectasia in
the stomach. An echocardiography revealed severe tri-
cuspid regurgitation, a right dilated cavity with a dilated
inferior cava vein. Right heart catheterization showed
cardiac output at 10.7 L/min and cardiac index at 6.56
L/min/m2. The patient underwent OLT in October
2002 because of high-output heart failure. The mean
operation time was 6.5 hours, and 5 blood units were
transfused. The result of ALK1 mutation confirmed the
diagnosis of HHT type 2. In November 2003 the
patient was readmitted because of acute abdominal pain
with moderate ascites. Doppler ultrasound detected a
mesenteric and splenic vein thrombosis extending to
the distal part of the portal trunk without portal caver-
noma, suggesting recent portal thrombosis. An investi-
gation was carried out for acquired and inherited

thrombophilia (protein C, protein S, antithrombin III
deficiencies, factor V Leiden and factor II mutation,
antiphospholipid antibodies, homocysteinemia, parox-
ysmal noctural hemoglobinuria) and for local factors
(abdominal computed tomography), but all of these
exams were noncontributive. Also, bone marrow exam-
ination did not demonstrate overt or latent myelopro-
liferative disorders. A prompt anticoagulation therapy
was started and has been continued. In October 2004
recanalization of portal, mesenteric, and splenic vein
was reestablished on color Doppler ultrasound. Like-
wise, two years after OLT cardiac function and echo-
cardiography returned to normal.

Discussion

HHT remains a clinical diagnosis based on the Curaçao
criteria requiring at least two of the following extrahe-
patic manifestations : epistaxis, cutaneomucosal telan-
giectasia, and a family history of HHT.13 HHT is now
more easily confirmed thanks to the recent discovery of
two major genes, ENG and ALK-1, which define two
disease types with different phenotypic patterns:
HHT1 associated with pulmonary arteriovenous mal-
formations,14 and HHT2 with high incidence of liver
involvement.15

Hepatobiliary manifestations of HHT may be clin-
ically brought to light by the appearance of encephalop-
athy due to porto-venous shunts, portal hypertension
with variceal bleeding, or ascites due to arterio-portal
shunts, and recurrent cholangitis or hemobilia.16,17

However, the most important symptoms of HHT with
liver involvement are related to cardiac failure caused by
left-to-right arterio-venous shunts, as in our two cases.
Cardiovascular symptoms occur when intrahepatic
shunt output is more than 20% of cardiac output.18

Cardiac output is almost always increased in these
patients in up to 21.3 L/min,19 and the shunt output
has been reported as high as 68% of cardiac output.20

Among the 19 patients of the Garcia-Tsao et al. series

Figure 1. (A) Abdominal CT scan with
IV contrast shows an intrahepatic
biloma and diffuse heterogeneous
enhancement of liver parenchyma. (B)
Hepatic artery angiography shows
enlarged hepatic artery and hepatic
veins with early opacification of hepatic
veins.
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having HHT with liver involvement, only 1 patient had
a normal cardiac index.3 Cardiac failure during preg-
nancy has also been well described, always resulting in
premature delivery, due mainly to a 30% to 40%
increase in blood volume at the end of gestation com-
bined with the increasing number and size of shunt-
ing.5,6,17,21,22 The diagnosis can be approached by
angiography showing a typically dilated hepatic artery,
small vascular lesions scattered in the liver, and early
filling of the hepatic vein due to arteriovenous shunt-
ing.

Several radiological and surgical therapies attempt to
achieve a reduction in cardiovascular symptoms.
Embolization, calibration, or ligature of the hepatic
artery to reduce the high cardiac output are only suc-
cessful in the short term because of the development of
new arteriovenous hepatic malformations. Further-
more, these invasive procedures performed on the
hepatic artery may lead to ischemic cholangitis occur-
rence because biliary tree vascularization depends
mainly on hepatic artery flow.7 For all these reasons,
OLT is now considered to be a promising treatment for
HHT with liver involvement because it restores cardiac
function and normalizes arterial and venous hepatic
blood flow. To date, only 24 liver transplantations per-
formed for HHT have been reported.6-12,23-26 Accord-
ing to the Garcia-Tsao et al. classification, the predom-
inant clinical presentation was cardiac failure in 13 cases
(Table 1),6-12 biliary disease in 7 cases,8,17,23,25 portal
hypertension in 3 cases.8,24 and not specified in 1
patient receiving a right hemiliver from a living
donor.26

The results of OLT are considered to be good
despite dissection difficulties due to vascular reorgani-
zation.6,8,24 In the Paul Brousse hospital experience,
OLT required transfusion of 16 to 88 blood units, and
the mean operation time varied from 11 to 15 hours for
the 6 cases reported.8 Of the 24 OLTs currently
reported, only 2 patients who underwent transplanta-
tion died postoperatively at 7 and 11 days due, respec-
tively, to massive pulmonary and gastric bleeding
resulting from the rupture of an arteriovenous malfor-
mation. However, a closer screening of the patient with
a silent pulmonary arteriovenous malformation should
be performed and the malformation detected and
treated before the patient receives a right hemiliver from
a living donor.26 The hemodynamic parameters and
right-heart diameters improved or normalized in all
living patients (Table 1). Recently, Sabba et al. high-
lighted the possibility of reappearance of arteriovenous
malformations despite OLTs performed 8 and 10 years
earlier in two patients.10 However, in the second case,

the focal vascular dilatation was asymptomatic and
could have been due to peliosis hepatitis, a well-known
condition encountered in patients who have undergone
transplantation. Close monitoring of these patients,
even several years after OLT, should be performed.

Finally, we consider that OLT for HHT with liver
involvement is currently the most promising therapy
with good long-term results, allowing normalization of
the cardiac function. However, liver transplantation for
HHT remains a difficult procedure due to the collateral
arterial reorganization. Moreover, the occurrence of
thrombotic complications in our two cases is intrigu-
ing. OLT should probably be considered earlier in the
therapeutic strategy before the appearance of a fixed
secondary pulmonary hypertension. The various
instrumental techniques performed on the hepatic
artery should only be recommended as a temporary
bridge to bringing the patient to OLT and should be
closely monitored, especially in the case of previously
altered liver function.

Acknowledgments

We thank Dr. Florence Fellmann from the Department of
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