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Reversible pulmonary hypertension

and high-output heart failure triggered
by pregnancy in a patient with congenital
arteriovenous malformation:

A case report

Héctor Saavedra', Celina Toncel?, Vanessa Delgado3,
Orlando Borré* and José Rojas-Suarez®

Abstract

Background: Arteriovenous malformations rarely cause congestive heart failure. Pregnancy may in theory trigger heart failure associated with
congenital arteriovenous malformations leading to secondary pulmonary hypertension, but no cases have been reported proving that condition.
Methods and results: We report a 23-year-old pregnant woman at 36 + 5 weeks of gestation requiring urgent medical care because of shortness of
breath. High-output heart failure was suspected, and a congenital arteriovenous malformation on the right scapular region was considered as the
possible origin. The patient required urgent caesarean delivery because of ongoing cardiac failure, which improved soon after delivery. Postpartum
angiography of the right subclavian artery revealed an arteriovenous malformation on the deltoid region with venous drainage through the subclavian
vein and increased flow to the superior cava vein and right atrium.

Conclusion: A high index of suspicion of arteriovenous malformations should be maintained in pregnant women with cutaneous vascular

malformation-like lesions, if symptoms of heart failure are present.
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Background

Pregnancy involves a series of adaptive changes, including hormonal
and cardiovascular changes.' These increase cardiac output by 30 to
50%, and also increase systolic volume and heart rate,>® in addition
to a decrease in mean arterial pressure and peripheral vascular resis-
tance. All these changes may lead to a clinical relapse in patients with
history of heart disease or heart failure.*

Heart failure is an abnormality of the cardiac structure or func-
tion that means the heart is unable to deliver oxygen in accordance
with the requirements of the tissues.’ This is commonly associated
with low cardiac output but may also be associated with high cardiac
output (i.e. high output heart failure) defined as having a cardiac
output >8 L/min or cardiac index > 4.0 L/min/m>° This condition
is linked to multiple disorders, such as chronic anaemia, thyrotoxi-
cosis, sepsis, obesity, hepatic diseases and pregnancy.” A high output
situation is often associated with ventricular dilatation and/or hyper-
trophy, persistent tachycardia and heart valve dysfunction, which
may eventually trigger heart failure.’

Pregnancy and arteriovenous malformations (AVMs) are inde-
pendent causes of high output heart failure.®* However, to our knowl-
edge, there are no reports published in which these two conditions
coexist and cause pulmonary hypertension and heart failure. We
describe a rare case of a pregnant patient with a reversible high
output heart failure secondary to an AVM, which improved
after delivery.

Case report

A 23-year-old woman, 36 + 5 weeks into her second pregnancy, came
to our hospital complaining of exertional dyspnea and orthopnea for
three months. She described having a congenital cutaneous lesion on
her right scapular region which had significantly increased in size
during her previous pregnancy corresponding to the onset of the
described symptoms. On physical examination the most prominent
findings were an increased jugular venous pressure, a 2/6 systolic

'Department of Gynecology and Obstetrics, Hospital Divina
Misericordia, Magangué, Colombia

2Fundacién Cardiovascular de Colombia, Bucaramanga, Colombia
3Department of Obstetrics and Gynecology, Universidad Auténoma de
Bucaramanga, Bucaramanga, Colombia

“Department of Gynecology and Obstetrics, Universidad de Cartagena,
Cartagena, Colombia

®Intensive Care and Obstetric Research Group (GRICIO), Universidad
de Cartagena, Cartagena, Colombia

Corresponding author:

Jose Rojas-Suarez, Gestion Salud Clinic, Cra 81 Calle |5, Cartagena,
Colombia.

Email: joseantonio.rojas.suarez@gmail.com


mailto:joseantonio.rojas.suarez@gmail.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/1753495X18766975
journals.sagepub.com/home/obm

98

Obstetric Medicine 12(2)

Figure |. Arteriovenous malformation presenting as a vascular
patch and venous dilatation on right scapular region extending to
the axillary region.

murmur at the left upper sternal border and a cutaneous lesion on the
right scapular region of 12 x 10 cm, which was bright red, raised and
warm, with a palpable thrill a thrill and venous dilation extending to
the axillary region (Figure 1). Physical examination was otherwise
unremarkable, including fetal assessment. Chest radiography
showed cardiomegaly and transthoracic echocardiogram revealed a
normal ejection fraction (66%), resting cardiac index beyond the
normal range (2.5 to 4 L/min/m?), mild bi-atrial and right ventricular
dilation and significant tricuspid regurgitation with indirect signs of
mild pulmonary hypertension (estimated pulmonary artery systolic
pressure of 38 mmHg). An abdominal ultrasound showed normal
kidneys, with large dilated veins on both sides. A clinical diagnosis
of high output heart failure was suspected, and a congenital arterio-
venous fistula on the right scapular region was considered as the
possible source. A medical board considered termination of pregnan-
cy and proposed postpartum angiography of the right subclavian
artery. The patient was transferred to the intensive care unit for mon-
itoring. She underwent caesarean section; a giant uterine vascular
dilation was evident during surgery. A 3100 g healthy male newborn
was delivered with no post-surgical complications. Postpartum angi-
ography of her right subclavian artery showed the presence of an
AVM located on the deltoid region with main branches of the right
subclavian artery and venous drainage through the subclavian vein,
with increased flow to the superior vena cava and right atrium
(Figure 2). The patient improved soon after delivery. An echocardio-
gram performed two weeks postpartum showed a dramatic improve-
ment of right cardiac filling pressures and resolution of the
pulmonary hypertension. Delayed surgical obliteration by selective
arterial embolization four weeks postpartum was suggested.
Unfortunately, the patient did not return for follow-up.

Discussion

AVMs may lead to cardiac structural changes, including increased
heart rate as a compensatory mechanism and decreased systemic

Figure 2. Right subclavian angiography showing an arteriove-
nous malformation with right subclavian afferents and venous
drainage through subclavian vein.

vascular resistance with activation of the sympathetic nervous
system, which eventually may lead to high output heart failure.”

The differential diagnosis of congenital vascular abnormalities is
often necessary. Generally, these affect the skin and are evident at
birth or within the first weeks of life. Although haemangiomas and
AVMs may be similar, some differences often arise during disease
progression and treatment. Haemangiomas usually appear during
the first weeks or months after birth and retract spontaneously over
time, whereas AVMs are present at birth and tend to grow through-
out life.’

AVMs refer to a group of congenital fast-flow vascular malfor-
mations composed of abnormal arteries, veins and capillaries, with
direct arteriovenous communications that provoke blood shunting.’
The most frequent location of AVMs is intracranial followed by
head, neck, limbs, trunk and viscera. As the malformation develops,
the degree of ectasia increases and becomes apparent, with venous
dilatation and arterial hypertrophy. A decrease in systemic vascular
resistance may produce cardiac symptoms which can lead to heart
failure due to an arteriovenous shunt.” In our patient, the diagnosis
was considered due to the persistence of a vascular patch and was
confirmed postpartum on angiography.

To see pregnant patients with pulmonary hypertension and/or
heart failure is not uncommon, despite the fact that these are entities
that contraindicate pregnancy due their risk of bad obstetric and
perinatal outcomes.'®!" However, to the best of our knowledge, the
coexistence of these entities (AVM, pregnancy, pulmonary hyperten-
sion and heart failure), leading to deterioration of cardiovascular
condition as the pregnancy progresses, has never been reported.
There is little evidence about the mode of delivery in patients with
heart failure. However, a recent systematic review of different modes
of delivery in patients with adult congenital heart disease found no
increase in maternal or neonatal complications in patients with a
NYHA class I and II in labour. On the other hand, women with a
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functional class NYHA III and IV at labour had higher complication
rates with adverse maternal and fetal outcomes and longer intensive
care and hospital length of stay.'” Thus, vaginal delivery under these
conditions might be a factor that worsened the cardiac condition of
our patient, in addition to the common presence of anaemia. All of
these are well-known risk factors associated with haemodynamic
instability and maternal-fetal adverse outcomes.”

In these situations, no strong recommendations emerge about a
safe mode of delivery and it is often difficult to achieve a consensus
on the management because of the exceptional presentation and the
lack of strong evidence. Thus, management must be multidiscipli-
nary, including gynaecologists, interventional radiologists, anaes-
thesiologists, intensivists and specialists in maternal-fetal medicine,
in order to provide the best technical, clinical and scientific knowl-
edge, and decrease the risk of adverse outcomes.

Conclusions

Pregnancy carries an increased risk of progression of cardiovascular
diseases; hence, it is necessary that both medical staff and the patient
stay well informed. A high index of suspicion of AVMs should be
considered in women with malformation-like lesions if symptoms of
heart failure are present during pregnancy, requiring in many cases
antenatal counselling and a multidisciplinary team approach before,
during and after childbirth.
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