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variant in 2 male maternal relatives, who present‑
ed with clinical features of HHT.

Pulmonary hypertension was suspected based 
on echocardiography results (FIGURE 1E), prompt‑
ing workup to exclude left heart, pulmonary, and 
thromboembolic disease (ventilation–perfusion 
scintigraphy). Pulmonary angiography excluded 
pulmonary AVMs. Test results for liver disease, 
HIV, and antinuclear antibodies were negative.

Right heart catheterization (FIGURE 1F; at the he‑
moglobin level of 15.6 g/dl) suggested an infradia‑
phragmatic arteriovenous shunt. Pulmonary vas‑
cular resistance (PVR) was 3.9 Wood units (WUs) 
and mean pulmonary artery pressure (mPAP) was 
54 mm Hg. Acute vasoreactivity test results were 
negative. As the ACVRL1 variants have been as‑
sociated with both HHT and PAH, we diagnosed 
heritable PAH.3

The initial PAH treatment with bosentan and 
sildenafil resulted in clinical improvement, reduc‑
ing the WHO‑FC to II, mPAP to 34 mm Hg, PVR 
to 2.8 WUs, cardiac index from 1.8 to 2 l/min/m2, 
and N‑terminal pro–B‑type natriuretic peptide 
from 827 to 139 pg/ml (RR <125 pg/ml).

In almost all patients with HHT, a mutation can 
be identified in either the ENG, ACVRL1 (in which 
liver AVMs are more severe, and PAH emerges 
earlier),3 or SMAD4 genes.

HHT is often complicated by epistaxis, gastro‑
intestinal bleeding, anemia, liver AVMs, pulmo‑
nary AVMs, or cerebral AVMs. The treatment ap‑
proach to AVMs depends on the organ involved.4 

A 53‑year‑old man was referred for diagnostic 
evaluation of progressive dyspnea classified ac‑
cording to the World Health Organization (WHO) 
as functional class (FC) III. The patient reported 
recurrent episodes of epistaxis for 20 years and 
a hemoglobin level of 8.6 g/dl (reference range 
[RR], 14–18 g/dl). Family history showed bleed‑
ing complications suggestive of hereditary hem‑
orrhagic telangiectasia (HHT): the patient’s sis‑
ter died at 48 years after developing sepsis during 
severe hemoptysis; his mother died at 56 years 
from recurrent hemoptysis; and several maternal 
relatives experienced severe epistaxis. All had vis‑
ible telangiectasias.

Physical examination showed multiple cuta‑
neous telangiectasias on the face, tongue, and 
hands (FIGURE 1A and 1B). Abdominal ultrasound 
identified numerous arteriovenous malforma‑
tions (AVMs) in the liver, confirmed on comput‑
ed tomography (FIGURE 1C and 1D). A definitive di‑
agnosis of HHT was made based on the Curaꞔao 
criteria.1 Genetic testing using targeted next
‑generation sequencing of HHT- and pulmo‑
nary arterial hypertension (PAH)-related genes 
identified a novel heterozygous ACVRL1 variant 
(NM_000020.3:c.1412G>T; p.Cys471Phe, exon 
10/10), classified as likely pathogenic according 
to the 2015 American College of Medical Genet‑
ics and Genomics / Association for Molecular Pa‑
thology guidelines,2 with full methodological de‑
tails provided in Supplementary material. Seg‑
regation analysis confirmed the presence of this 
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FIGURE 1�  A – multiple cutaneous telangiectasias on the face (arrows); B – multiple cutaneous telangiectasias on the hand 
(arrows), previously misdiagnosed and treated as viral warts; C – abdominal ultrasound showing a vascular malformation in 
the liver (arrow); D – transthoracic echocardiography showing marked RV dilatation: proximal RV outflow tract diameter of 
41 mm and basal RV diameter of 67 mm. The RV is larger than the LV, and the RA is enlarged, as compared with the LA, 
with the estimated RV systolic pressure of 55 mm Hg; E – abdominal computed tomography showing multiple 
arteriovenous malformations (blue arrows) originating from the celiac trunk (yellow arrow). The schematic overlay 
illustrates oxygen saturation measurements at key anatomical levels (orange arrows); F – selected right heart 
catheterization results with oxygen saturation values, indicated at different levels by the orange arrows, with the baseline 
cardiac index of 1.8 l/min/m², calculated by the direct Fick method 
Abbreviations: IVC, inferior vena cava; LA, left atrium; LV, left ventricle; PAWP, pulmonary artery wedge pressure; RA, right 
atrium; RV, right ventricle; SVC, superior vena cava

A

E F

C

RV

RA

LV

LA

D

B



CLINICAL IMAGE  A novel ACVRL1 mutation in HHT and PAH 3

Pulmonary AVMs should be treated with trans‑
catheter embolotherapy.5 Invasive treatment of 
liver AVMs by hepatic artery embolization should 
be avoided, as it is a temporizing procedure as‑
sociated with a significant risk. In patients with 
liver AVMs and symptomatic high‑output car‑
diac failure (HOCF) unresponsive to optimized 
heart failure management, bevacizumab should 
be initiated. If it is ineffective, liver transplanta‑
tion should be considered. Cerebral AVMs require 
individual management in expertise centers. Pa‑
tients with HHT and pulmonary hypertension 
(PH) should be referred to PH centers for thor‑
ough diagnostics. The most common diagnosis is 
group 2 PH, resulting from HOCF. Less frequent‑
ly, HHT‑related gene mutations lead to the devel‑
opment of PAH, whose treatment should follow 
current clinical guidelines.

PAH is a rare but manageable coexisting con‑
dition in patients with HHT and should be con‑
sidered in the differential diagnosis of dyspnea.

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/paim.
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