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Abstract
The authors present the clinical case of a 59-year-old female patient with a history of
peripheral desaturation, which was detected in the perioperative period 4 years earlier.
She reported exertional dyspnea, quantified as grade 2 on the Modified Medical
Research Council (mMRC) Dyspnea Scale (walks slower than people of the same age
because of dyspnea or has to stop for breath when walking at her own pace), and
morning cough with mucoid sputum and denied platypnea, epistaxis, telangiectasias
and hemoptysis. A computed chest tomography scan revealed a contrast-enhanced
lesion on the right upper lobe with an afferent and two efferent vessels compatible
with pulmonary arteriovenous malformation. The transesophageal echocardiogram
revealed an important right–left shunt compatible with arteriovenous fistula in the
pulmonary circulation. An angiography confirmed the diagnosis and a selective embo-
lization of the afferent artery was performed with resolution of symptoms.
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INTRODUCTION

Pulmonary arteriovenous malformations (PAVMs) are com-
munications between pulmonary arteries and veins.1 They
occur more frequently in females, between the ages of
30 and 40 years-old and the aetiology is variable, being more
frequent in hereditary hemorrhagic telangiectasia (HHT)
and also in cases of liver cirrhosis, penetrating chest trauma,
mitral stenosis and in some cases idiopathic.1,2 Clinically it
usually presents with platypnea (dyspnea in an upright posi-
tion, which improves with recumbency), orthodeoxia (low
oxygen saturation in the upright posture and improvement
when lying down), epistaxis, hemoptysis and telangiectasia
and is associated with multiple important embolic and infec-
tious complications such as brain abscess, stroke and hem-
orrhagic events.1,3,4 This condition is commonly diagnosed
when an imagological image shows a lung nodule with an
afferent and efferent vessel. Transthoracic contrast echocar-
diography should be performed to identify and quantify the
shunt. If the shunt is intracardiac, the contrast is visible in
the left ventricle in less than one cardiac cycle. In intrapul-
monary right-to-left shunt, contrast is visible in the left

ventricle between the next three to eight cycles. The number
of bubbles of contrast visible in the left ventricle determines
the grade of the shunt. Computed chest tomography scan
(chest-CT) should then be used to determine the size of the
afferent vessel to define if it is possible to perform a selective
embolization of the vessel. Embolization of the afferent ves-
sel is highly effective and is associated with few complica-
tions, but the relapse rate is approximately 15%. The
prognostic depends on the aetiology, but is associated with a
mortality of 10%, with two thirds of deaths occurring from
cerebrovascular complications, reinforcing the importance
of treatment.

CASE REPORT

The authors present the case of a non-smoker 59-year-old
female patient with history of peripheral desaturation in rest
that was detected in the perioperative period of a cholecys-
tectomy. She reported exertional dyspnea, quantified as
grade 2 on the Modified Medical Research Council (mMRC)
Dyspnea Scale (walks slower than people of the same age
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F I G U R E 1 Computed chest tomography with a 3 � 4cm contrast-enhanced lesion on the right upper lobe (A), apparently with an afferent with 8 mm
diameter and an efferent vessel (B), compatible with pulmonary arteriovenous malformation. (C) Transesophageal echocardiography with contrast showing
bubbles in the left ventricle. Aortography with pulmonary arteriovenous malformation with reflux of contrast to the heart (D) followed by selective
embolization of the afferent artery with two AVPlugs (E).
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because of dyspnea or has to stop for breath when walking
at own pace) and denied platypnea, epistaxis, telangiectasias
or hemoptysis.3,5 The patient was obese (BMI 38 Kg/m2)
and further physical examination revealed pulmonary aus-
cultation with a global decrease in breath sounds and car-
diac auscultation was normal. Peripheral oxygen saturation
was 87% on both upright position and supine. There was no
sign of telangiectasia and there was no family history of
HHT or history of chest trauma.

Arterial blood gas in room air presented partial respira-
tory failure, with a partial pressure of oxygen of 56 mmHg
and 86% oxygen saturation. Analysis revealed a normal red
cell count, with no sign of anaemia, and a normal liver and
kidney function. An ultrasonography of the liver showed no
signs of cirrhosis.

A chest-CT scan was performed (Figure 1A,B) and
revealed a 3 � 4 cm contrast-enhanced lesion on the right
upper lobe, apparently with an afferent vessel with 8 mm
diameter and two efferent vessels draining to the right supe-
rior pulmonary vein, compatible with pulmonary arteriove-
nous malformation.

The transesophageal echocardiogram (Figure 1C)
revealed an important right–left shunt suggestive of extra-
cardiac shunt, due to the bubbles from the contrast appear-
ing on the left ventricle after five cardiac cycles, thus being
compatible with the clinical suspicion of arteriovenous
shunt in the pulmonary circulation. The left ventricle ejec-
tion fraction was 61%, the cardiac walls had normal thick-
ness and there were no signs of pulmonary hypertension.
The grading of the shunt was not performed.

A pulmonary angiography (Figure 1D) confirmed the
diagnosis. Selective embolization of the afferent artery was
performed by interventional radiology through puncture of
the right femoral vein and insertion of a 7Fr introducer
sheath and a 5Fr catheter followed by embolization with two
amplatzer Plug type II (8 mm each). Resolution of desatura-
tion and dyspnea on exertion was achieved. Given the
important relapse rate of the treatment, a Chest-CT was per-
formed and revealed no evidence of recurrence of the
PAVM. A six-minute walk test was performed as well with
no desaturation. The arterial blood gas in room air revealed
a partial pressure of oxygen of 81 mmHg and 96% oxygen
saturation. She will maintain regular clinical follow-up and a
undergo a Chest-CT every 3 years.

DISCUSSION

Although the patient didn’t present any typical symptoms
such as platypnea, epistaxis, telangiectasias or hemoptysis,
the chest-CT scan was compatible with the diagnosis of pul-
monary arteriovenous malformation. The patient presents
only one of the Curacao criteria [6], given the fact that the
patient didn’t present epistaxis nor telangiectasis and denied
family history of HHT, making this diagnosis unlikely. If the
diagnosis of HHT is suspected, other sites of possible arterial
malformations such as the gastrointestinal tract, brain, skin

and liver should be screened. Cirrhosis was ruled out by the
normal liver function and by normal abdominal echogra-
phy. In patients with lung nodules with afferent and efferent
vessels visualized on a Chest-CT scan, the diagnosis of
PAVM should be suspected and the clinical manifestations
should be inquired. Some vascular tumours can share some
imagological findings on the Chest-CT scan, but do not pre-
sent the right-to-left shunt. Taking these facts into account,
the patient presented with an idiopathic pulmonary arterio-
venous malformation. The transesophageal echocardiogram
with the evidence of the right–left shunt suggestive of being
extracardiac allowed confirmed the diagnosis. Since the
afferent vessel had a diameter bigger than 2 mm (8 mm on
the CT) an angiography and embolization was possible,
which allowed a successful treatment and prevention of the
complications associated with poor outcomes. The patient
remains closely monitored due to the relapse risk and will
undergo a Chest-CT scan every 3 years. If a new PAVMs
appears, a new embolization should be performed, if possi-
ble. In some cases, surgical local lung resection could be per-
formed, despite not being the preferred treatment option
due to the associated loss of lung parenchyma. The presence
of multiple small PAVMs not allowing embolization and
hypoxemia should lead to referral for lung transplant
consultation.

The patient presented an idiopathic pulmonary arterio-
venous malformation, considering that fulfilled only one
Curaçao criterion for THH, and didn’t have liver or heart
disease and didn’t have a chest trauma history. The diagno-
sis was achieved with a transesophageal echocardiogram.
The Chest-CT scan revealed an afferent vessel big enough
for selective embolization. The patient underwent successful
a selective embolic therapy with resolution of symptoms and
hypoxemia and prevention of complications associated with
poor outcome.

The sex-minute walk test showed no functional limita-
tion, although there is no test previous to treatment for
comparison.
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