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Rendu Osler Weber syndrome is a rare disorder, in which arteriovenous malformations are
a hallmark feature. We describe the case of a 77-year-old female patient who presented
with dyspnea, recurrent epistaxis, and signs of right ventricular heart failure, along with
hypoxia and severe anemia. Several imaging modalities facilitated diagnostic workup. The
computed tomography revealed an area of pulmonary arteriovenous malformation. Visceral
involvement, along with clinical criteria and medical history, established the diagnosis of
Rendu Osler Weber syndrome. The patient was scheduled for embolization of the PAVM soon
after the diagnosis. Proper imaging, guided by clinical suspicion can be extremely helpful in
diagnosing and treating this rare entity.

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Pulmonary arteriovenous malformations (PAVM) are con-
genital angiodysplastic lesions, consisting of interconnected
pulmonary arterial and venous branches without interven-
ing capillaries. These lesions show a female predominance,
and their presentation varies from asymptomatic individu-
als to patients presented with serious complications, such
as cerebral stroke or massive hemoptysis [1]. The diagno-
sis can be readily established by imaging, with contrast-
enhanced computed tomography (CT) providing character-
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istic findings. According to the literature, a percentage of
70%-90% of patients with PAVM is associated with Rendu
Osler Weber syndrome, also known as Hemorrhagic Heredi-
tary Telangiectasia (HHT) [2], and 30% of patients with HHT
have PAVM |[3]. Diagnosis of HHT is based on well-established
clinical criteria, named the “Curagao criteria.” Rendu Osler
Weber syndrome is an autosomal dominant disorder, char-
acterized by widespread telangiectasias and vascular mal-
formations potentially affecting many organs of the body
[3]

We herein report a case of a patient who presented with
respiratory distress, peripheral edema, recurrent nasal bleed-
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Fig. 1 - Chest radiograph showing an enlarged
cardiothoracic ratio, right pleural effusion with adjacent
compressive atelectasis.

ing, and intranasal telangiectasias. Imaging with CT revealed
lung PVAM. The diagnosis was established based on the con-
stellation of clinical and imaging criteria, and she was sched-
uled for operative management.

Case presentation

A 77-year-old female patient presented with dyspnea, inter-
mittent palpitations, and recurrent nasal bleeding since many
years. History included heavy smoking and left mastectomy
combined with radiotherapy and chemotherapy due to pri-
mary breast cancer. Previous imaging investigations included
a CT scan of the upper and lower abdomen showing an
incidental abdominal aorta aneurysm. Clinical examination
revealed signs of heart failure, including peripheral edema
and ascites. The patient was hypoxic (pulse oximetry 88% in
room air). Pulmonary auscultation was unimpressive. Labo-
ratory testing revealed severe anemia, which was attributed
to the long-standing, recurrent bleeding episodes. The chest
radiograph revealed an increased cardiothoracic index with
right pleural effusion associated with atelectasis of the right
lower lobe of compressive type (Figure 1). Echocardiography
demonstrated increased right atrium area (21 cm?), dilated
inferior vena cava (right atrial pressure of 10 mmHg), elevated
pulmonary artery systolic pressure, and dilated right ventri-
cle; findings suggestive of increased right ventricular filling
pressures. Left ventricular systolic function was preserved
(ejection fraction of 70%). These findings were indicative of
underlying pulmonary hypertension. Following confirmation
with right-sided heart catheterization, a series of differential
diagnostic procedures was performed. Spirometry showed a

Fig. 2 - Coronal reformatted image of the chest CT in lung
parenchyma window showing the dilated vascular
structures (grey arrowheads) in the right costophrenic
angle.

severe form of mixed type (obstructive and restrictive form)
pulmonary disease (FVC predicted 52%, FEV1 50%, FEV1/FVC
104). Combined ventilation/perfusion scintigraphy (V/Q scan)
revealed subsegmental and nonspecific perfusion defects
in an area smaller than 25% of the bronchovascular tree in
the anterior-basal segment of the right lower lobe. These
defects could be attributed to right ventricle hypertrophy,
chronic thromboembolic pulmonary hypertension, or acute
pulmonary embolism. The right/left perfusion ratio was
found to be 56.9% left and 43.1% right. Computed tomography
pulmonary angiography revealed an increased diameter of
the main pulmonary artery (3.25cm) and of the right and
left branches (2.35 cm and 2.4 cm, respectively). There were
no visible filling defects in the main pulmonary artery or its
main branches suggestive of thrombi. A striking finding was
a group of dilated vessels in right lower lobe, consisting of
branches of the pulmonary artery and the pulmonary vein,
which appeared to be interconnected. The arterial and venous
origin of these vessels was confirmed by their anatomical
distribution and optimal opacification of the images. The
venous branch drained into the left atrium, and the arterial
segment was a branch originating from the right pulmonary
artery. This lesion was reported as possible arteriovenous
malformation (AVM; Figure 3a-c). Pericardial, right pleural
effusion, and areas of consolidation due to pressure from the
adjacent effusion were also noted. A mosaic pattern was ob-
served affecting the lung parenchyma, attributed to impaired
perfusion combined with scattered areas of fibrosis. Mild
thickening of interstitial septa was also shown, possibly due
to fluid congestion (Figure 2). The abdominal CT scan showed
a portal vein with increased diameter (2.1 cm), dilated hepatic
veins (cardiogenic etiology), cirrhotic liver, enlarged spleen
(14 cm), abdominal aorta aneurysm with intraluminal stent,
and ascites. The patient was also examined by otorhinolaryn-
gologists, who identified telangiectasias within the nasal
mucosa. Based on the combination of nasal mucocutaneous
telangiectasias, the pulmonary AVM, and the presence of a
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Fig. 3 - Axial (a) and coronal (b, c) reformats showing the pulmonary AVM, optimally opacified, located in the right lower
lobe. The feeding and draining vessel are adequately visualized (white arrowheads).

first degree relative (her son) with the diagnosis of HHT, the
diagnosis of HHT was established, in accordance with the
“Curagao criteria.” The patient necessitated repeated blood
transfusion during her hospital stay. She was discharged and
scheduled for embolization of the PAVM as an outpatient.
Despite, her persisting episodes of bleeding and poor state of
health eventually led to her death several months later.

Discussion

Rendu Osler Weber syndrome, or HHT, is an autosomal domi-
nant vascular disease of female predominance, involving mul-
tiple systems. It is rare, with a prevalence of 10-20 per 100,000
individuals. The syndrome is characterized by AVM affect-
ing various visceral organs throughout the body and the skin.
The lungs are affected with the formation of PAVM in 30% of
patients. The clinical presentation of this entity varies from
asymptomatic to the occurrence of serious complications re-
quiring urgent treatment, including cerebral stroke and mas-
sive hemoptysis. Early and accurate diagnosis of this condi-
tion is crucial and is facilitated by proper imaging. An urgent
diagnosis is sometimes necessary, depending on the symp-
toms gravity or the clinical condition of the patient. The di-
agnosis is based on both clinical and imaging criteria and can
be confirmed by molecular biology techniques identifying the
causative mutations in either the “ENG” or the “ACVRL1” gene
coding endoglin and ALK1 protein, respectively [4]. A defi-
nite diagnosis of HHT requires the presence of at least 3 of
the “Curacao criteria,” namely spontaneous recurrent nasal
bleeds, mucocutaneous telangiectasias, visceral involvement,
or a first-degree family history of HHT [5]. Possible diagnosis
is assumed by the presence of 2 criteria. Finally, the diagnosis
is unlikely when less than 2 criteria are met [1].

PAVM can be found in patients with HHT, especially those
with “ENG” mutations, and less frequently, pulmonary hy-
pertension occurs particularly in patients with “ACVRL1” mu-
tations [4]. As mentioned above, PAVMs represent abnor-
mal communications of angiodysplastic tissue connecting
branches of pulmonary arteries and pulmonary veins. These
entities are of great clinical significance, as they are included
in the differential diagnosis list for causes of hypoxemia, as
well as imaging of possible pulmonary nodules. Their pres-

ence was first mentioned in an autopsy report in 1897. Since
then, they have been described with many different terms
such as pulmonary arteriovenous fistulae, pulmonary arte-
riovenous aneurysms, pulmonary hemangiomas, cavernous
angiomas of the lung, pulmonary telangiectasias, and lastly,
PVAMs [6].

Recent studies suggested that PAVM could also be a feature
of Fanconi’s syndrome, caused by mitral stenosis, or present
as a result of actinomycosis infection, metastatic thyroid can-
cer, and trauma [2]. In 15%-33% of patients with HHT, PAVMSs
cause right-to-left shunting, and, consequently, hypoxemia
and dyspnea on exertion. Some cases may remain asymp-
tomatic and undiagnosed unless complications occur. Severe
complications at the time of diagnosis include transient is-
chemic attack and cerebral stroke, severe systemic infections
with abscesses formation, and rarely massive hemoptysis and
hemothorax, consequences that frequently occur in younger
patients. These complications occur mostly in cases where
visceral organs are affected. On a pathophysiologic level, the
effect of right-to-left shunting could lead to the passage of
emboli into the systemic and cerebral circulation, causing
stroke and septic or aseptic inflammation [4]. Hemodynami-
cally, PAVM are not of great importance contrary to systemic
AVMs, but the degree of right-to-left shunt from pulmonary
artery to vein determines the severity of symptoms. A de-
gree of blood shunting from right to left greater than 20% or
a drop of more than 5 mg/dl of hemoglobin may lead to poly-
cythemia, cyanosis, and finger clubbing [7].

Chest radiograph shows abnormal findings in most of the
patients with PAVM. A chest CT scan is mandatory to eval-
uate the nature of vessels and their anatomical distribution
[1]. It is essential to perform adequately protocolled CT and
to optimally opacify the pulmonary artery using techniques
such as real-time bolus tracking. PAVMS appear as vascular le-
sions homogeneously opacified unless partially thrombosed,
which on close observation originate from a pulmonary artery
branch and lead to a pulmonary vein branch leading back to
the left atrium. This technique can adequately characterize
the location, size and nature of such lesions, and guide treat-
ment decision making. If extended to the abdomen, CT can
readily assess the occurrence of other organs involvement,
such as liver, or detect other vascular abnormalities, includ-
ing abdominal aorta aneurysm, as was the case in the patient
presented. Oxygenation is not frequently affected in patients
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with PAVM. Previous studies of patients with PAVM demon-
strated that 81%-100% of them have a Sats 02 97%-98% or PaO,
80 mmHg on room air [8|. Selection bias of patients makes
the true incidence of hypoxemia difficult to estimate [9]. Terry
et al. [10] reported that 10 patients with PAVM who underwent
pulmonary function testing prior to embolization had exercise
intolerance. Their spirometry indices were within normal lim-
its, but the pulmonary diffusing capacity for carbon monoxide
was mildly reduced in 6 of them. Other studies reported sim-
ilar results [11].

Pulmonary hypertension rarely occurs as a complication in
HHT. It may be the result of systemic arteriovenous shunting
in the liver causing cardiac output increase or can be indis-
tinguishable from idiopathic pulmonary arterial hypertension
from a clinical and histologically point of view. It may also oc-
cur as a result of lung AVM that increases pressures in the
pulmonary vascular system [12]. In most patients with HHT,
PAVM act as a low resistance circuit resulting to normal or low
pulmonary artery pressure. Whyte et al. [9], found pulmonary
vascular resistance to be 32 dyn s cm~, a mean value which
is moderate-low [8]. Despite severe oxygen desaturation in
some patients, elevated mean pulmonary artery pressure (25
mmHg at rest) was present in only 8 patients [13]. Right heart
catheterization is the gold standard for establishing the diag-
nosis of pulmonary hypertension. Furthermore, echocardiog-
raphy is mandatory for imaging and measurement of dimen-
sions of the right atrium, right ventricle, and tricuspid regurgi-
tation peak velocity that helps for the pulmonary artery pres-
sure measurement [12].

Treatment includes measures for the management of epis-
taxis, surgical excision, radiotherapy, and embolization of
AVM. Symptomatic patients or patients with lesions <2 cm
are treated either surgically or percutaneously [14]. Operative
management is based on transcatheter coil occlusion of the
feeding artery causing improvement of oxygen levels and a
decrease in right-to-left shunting, which reduces the risk of
systemic complications. In general, symptoms correlate best
with lesion size, with PAVM up to 2 cm in diameter being
asymptomatic [8]. According to other consensuses, PAVM with
feeding vessels <2-3 mL should be adequately treated [15].
Recanalization of embolized PAVMs and the development of
new, or an increase in the untreated PAVMs size frequently oc-
curs, justifying a long term follow up with imaging. Screening
of all adult patients with HHT is mandatory by anteroposte-
rior chest radiograph, echocardiography or CT pulmonary an-
giogram [4].
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