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Abstract

Liver involvement in hereditary hemorrhagic telangiectasia (HHT) can lead to high output heart failure. We report
a case of a patient with HHT who developed high output heart failure that failed to respond to maximal medical
therapy who eventually underwent liver transplantation with resolution of symptoms.

Keywords: Hereditary hemorrhagic telangiectasia; Heart failure;
Liver transplantation

Abbreviations:
HHT: Hereditary hemorrhagic telangiectasia; AVM: Arteriovenous

Malformations; RA: Right Atrium; PA: Pulmonary pressure; PCWP:
Pulmonary capillary wedge pressure; CO: Cardiac Output; CI: Cardiac
Index;  NA: Not Available

Introduction
Hereditary hemorrhagic telangiectasia (HHT) (also known as Osler-

Weber-Rendu syndrome) is an autosomal dominant disease
characterized by the presence of angiodysplastic lesions
(telangiectasias and arteriovenous malformations (AVM)) that affect
many organs [1,2]. These lesions can affect the skin, nasal cavity,
gastrointestinal tract, liver, lung and brain [2,3]. Symptoms depend on
the location and extent of lesions with the most common presenting
symptoms including epistaxis and gastrointestinal bleeding [2].

A definite diagnosis is made when three of the following criteria is
met: presence of telangiectasias; epistaxis; visceral lesions and a first-
degree relative with HHT [2,4]. Liver involvement can lead to high
output heart failure, portal hypertension and biliary tract disease [1,5].
We report a case of a patient with HHT who developed high output
heart failure that failed to respond to maximal medical therapy who
eventually underwent liver transplantation with resolution of
symptoms.

Case Report
A 54-year-old female patient with a past medical history of HHT

was evaluated for progressive heart failure symptoms. The patient
developed symptoms of shortness of breath and fluid overload at the
age of 52. Hemodynamic evaluation noted the presence of high output
heart failure and evidence of an A-V shunt in the liver (Table 1).

Time of Right Heart Catheterization Mean RA
Pressure

PA Pressure

(mean)

PCWP
(mean)

Fick CO/CI: Difference in Oxygen
Saturation Post and Pre
Liver

(Hepatic O2 step-up)

At Presentation 27 67/33 (47) 29 8.65/3.87 4%

After aggressive diuresis and medical management 26 58/33 (44) NA 7.96/3.44 NA

After two embolization procedures 26 60/32 (46) 30 10.9/4.9 7%

3 Months later 23 55/28 (38) 24 10/4.5 20%

After first cycle of Bevacizumab 15 50/28 (36) 22 7.5/3.4 2%
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4 Months later 21 57/24(35) 25 10.7/4.9 12%

Table 1: Summary of hemodynamic evaluation results through the course of treatment. Abbreviations: RA: Right Atrium, PA: Pulmonary
pressure, PCWP: Pulmonary capillary wedge pressure, CO: Cardiac output, CI: Cardiac index, NA: Not available.

Further evaluation noted a large burden of hepatic AVMs (Figure 1).
She underwent intensive medical management for her heart failure as
well as three sessions of AVM embolization. She had only transient
improvement in her heart failure symptoms after each treatment. She
was subsequently treated with bevacizumab, an angiogenesis inhibitor,
with an improvement of her hemodynamic status and resolution of the
hepatic gradient (difference in oxygen saturation in the inferior vena
cava post and pre liver). A few months later, her diuretic requirements
increased again and repeat hemodynamic evaluation noted re-
demonstration of the hepatic gradient. She underwent another cycle of
therapy with bevacizumab.

Figure 1: MRI image of a large segment 5 subcapsular AVM (white
arrow).

However, due to recurrent symptoms despite the use of
bevacizumab and intensive medical therapy, liver transplant was
offered to be the only option that would offer her long-term resolution
of symptoms. She was evaluated for liver transplantation and was
listed. An appeal was made to the regional review board and she was
granted MELD exception points. She subsequently underwent
deceased donor liver transplant (Figure 2). She tolerated the procedure
well and her post-operative course was uneventful. By two months
post-transplant, all of her cardiac symptoms had resolved and diuretics
were stopped.

Figure 2: Image of the liver explant at time of liver transplant.

Discussion
Liver involvement occurs in up to 78% of the patients with HHT

when evaluated by various imaging studies. However only 8% of such
patients are symptomatic [6]. Liver involvement is characterized by
diffuse vascular malformations throughout the liver that result in
multiple types of shunting: hepatic artery to hepatic vein, hepatic
artery to portal vein, and portal vein to hepatic vein [5,7]. Hepatic
artery-to-hepatic-vein shunting is usually the predominant type.
Patients can present as high output cardiac failure, portal hypertension
and/or biliary tract disease. These types of complications can occur
successively or concurrently [7,8].

The biliary tree obtains its blood supply from the peribiliary plexus
that arises from the hepatic artery. Arteriovenous shunts may cause
hypoperfusion of the peribiliary plexus and ischemic necrosis of
extrahepatic or intrahepatic bile ducts, or both, with the subsequent
development of biliary strictures [1]. On rare occasions, ischemic
biliary necrosis may occur and affect large segments of the liver [9].
Portal hypertension results when shunting between the hepatic artery
and portal vein occurs [1]. Portal hypertension may also develop
secondary to nodular regenerative hyperplasia. Focal nodular
hyperplasia can also develop [3].

High output cardiac failure is the most common clinical
presentation in patients with hepatic involvement [5,8,10]. Shunting of
blood from the hepatic artery to the hepatic vein results in a
hyperdynamic circulation and leads to high output heart failure
[4,7,8,11]. Therapeutic approaches toward symptomatic intrahepatic
shunts depends on type of shunt and associated symptoms [1,7].
Patients with heart failure are initially treated with conventional
medical therapy such as diuretics and beta blockers [7]. In the past,
ligation of the hepatic artery or shunt embolization was attempted
[1,5,8,10]. Although amelioration or resolution of symptoms has been
reported in most of the cases, this effect is generally only transient and
treatment maybe associated with significant morbidity and mortality,
mostly in the form of biliary and/or hepatic necrosis [8,10]. In the
largest case series by Chavan et al, 20 patients with HHT underwent
staged embolization of the hepatic artery. Ischemic cholecystitis and
cholangitis were observed in four patients (20%). Focal areas of hepatic
necrosis were noted in three of these four patients with multiple biliary
abscesses and biliary sepsis in one of them [12]. An expert panel
recommended that hepatic artery embolization be avoided in patients
with liver AVMs as it is only a temporizing procedure, and is
associated with significant morbidity and even mortality [4].

Recently bevacizumab, an anti–vascular endothelial growth factor
(VEGF) monoclonal antibody, has been used in the treatment of HHT
[13]. Treatment with bevacizumab was associated with a decrease in
cardiac output and reduced duration and number of episodes of
epistaxis [13]. Bevacizumab was also used in HHT patients with
ischemic cholangiopathy with imaging evidence of improvement in the
biliary disease and clinically, it obviated need for liver transplantation
[14].
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Liver transplantation is a treatment option in patients with HHT
[4,15]. Indications for transplant include biliary necrosis and\or heart
failure not responding to conventional therapy [4]. In the United
States, patients with HHT may be eligible for MELD exception points
if they have evidence intractable heart failure or if they develop bile
duct necrosis [16].

The outcomes after liver transplant are good with the actuarial 1-,
5-, and 10-year patient and graft survival rates being 82.5% in the
largest case series, 40 patients, from the European Liver Transplant
Registry [15]. In a study by Boillot et al, the hyperdynamic circulation
disappeared after liver transplantation in all patients studied. At time
of last follow-up, all patients were asymptomatic and had normal
computed tomography of the liver and right heart catheterization 6
months after transplant [17].

The disease can reoccur after transplant. In the series of Lerut et al,
two first cousin females, transplanted for mixed cardiac and biliary
HHT disease, presented with focal vascular dilatations throughout the
allograft at 156 and 84 months post-liver transplant [15].

Our patient initially presented with heart failure that failed to
respond to conventional medical therapy. She also failed to obtain a
sustained response to AVM embolization and bevacizumab, leaving
transplantation as the only viable option. Liver transplantation resulted
in an improvement in the symptoms of heart failure as early as two
months after transplant.

Patients with HHT benefit from a multidisciplinary approach to
their care. Physicians treating patients with HHT should consider
referring patients with HHT and intractable heart failure for a liver
transplant evaluation.
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