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‘‘Mind Your Arch’’—An Unusual Cause of
Systemic Hypertension in Pregnancy

Mara Atherton, MS-4, Bryana Levitan, MSc, ACS, RDCS, FASE, and Preeti Ramachandran, MD,
Lexington, Kentucky
INTRODUCTION

We report a case of a pregnant patient with systemic hypertension
who was eventually diagnosed with coarctation of the aorta (CoA),
a type of critical congenital heart defect that typically presents with
shock and heart failure in neonates and infants within the first few
weeks to months of life. However, in a subset of patients, it evolves
gradually and may remain undiagnosed for several years due to devel-
opment of descending aortic collaterals that maintain distal aortic
perfusion. These patients may present later in life with uncontrolled
systemic hypertension. This case report also highlights the role of
multimodality imaging in the diagnosis and management of this
congenital heart defect.

CASE PRESENTATION

We report a case of a pregnant 16-year-old G1P0 female who pre-
sented at 34 weeks’ gestational age with severe uncontrolled hyper-
tension (systolic blood pressure, 171/96 mm Hg) and vaginal
bleeding. The patient was diagnosed with hypertension 3 years prior
to this clinical presentation, which was poorly controlled mainly due
to patient noncompliance with treatment. They had been referred
to cardiology multiple times but had missed appointments. Family his-
tory was significant for a younger brother with pulmonary hyperten-
sion requiring extracorporeal membrane oxygenation as an infant
and a maternal cousin’s child who passed away from sudden infant
death syndrome.

On arrival, upper and lower extremity blood pressures were ob-
tained and noted as follows: right arm, 138/71 mm Hg; left arm,
128/67 mm Hg; left leg, 84/63 mm Hg. The cardiac examination
was pertinent for a 1/6 systolic ejection murmur with ejection click
at the right upper sternal border and a 2/4 early diastolic murmur at
the left lower sternal border. An electrocardiogram was performed
that showed sinus tachycardia with possible left atrial enlargement.
A transthoracic echocardiogram (TTE) was performed that showed
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concentric left ventricular hypertrophy with normal systolic function.
The aortic valve was bicuspid with fusion of right and left cusps
(Video 1). There was mild to moderate aortic regurgitation without
any significant stenosis. The ascending aorta was normal in size with
absolute dimension of 28mm. Suprasternal views showed severe nar-
rowing with inability to demonstrate antegrade flow across the aortic
isthmus (Figures 1 and 2, Videos 2 and 3). Continuous-wave Doppler
through the aortic isthmus showed continuous flow throughout dias-
tole (Figure 3). The peak systolic velocity was 2.0 to 2.5 m/sec, and
end-diastolic velocity was 0.5 m/sec. Abdominal aortic spectral
Doppler profile showed significant abnormalities including blunted
systolic upstroke with continuous flow in diastole suggestive of severe
antegrade restriction of blood and presence of distal flow from
collaterals (Figure 4).

Cardiovascular magnetic resonance imaging was attempted for
cross-sectional imaging of the aortic arch (due to pregnant status);
however, the patient was unable to complete the exam due to signif-
icant claustrophobia. They remained in the hospital for management
of systemic hypertension with intravenous magnesium sulphate, oral
nifedipine, and labetalol and also underwent a fetal echocardiogram
given their congenital heart diagnosis. The fetal echocardiogram did
not show any significant abnormalities. A postnatal TTE was indicated
due to thematernal history. Due to difficulty managing blood pressure
and gestational age of 34 weeks, a decision was made to proceed with
induction of labor. Cardiac anesthesia and cardiology services were
consulted for delivery planning. The patient received an arterial line
for blood pressure management during labor. Labor was actively
managed with oxytocin per local protocol. They underwent assisted
second stage of labor with forceps-assisted vaginal delivery with arte-
rial-line monitoring with upper extremity systolic blood pressure goal
of <150mmHg. The infant was delivered with APGAR scores of 3, 5,
and 8 at 1, 5, and 10 minutes, respectively, due to desaturations and
need for positive pressure ventilation after birth. A postnatal TTE was
obtained on the infant that showed partial fusion of right and left
aortic cusps with normal aortic valve function. The infant was dis-
charged home after a 3-week neonatal intensive care unit stay due
to the need for respiratory support, prematurity, and feeding issues.
The patient required postpartum magnesium sulphate infusions fol-
lowed by transition to oral antihypertensive medications.

Following delivery, a cardiac computed tomography scan with
contrast was obtained for preprocedural planning (Figure 5, Video
4). Cardiac computed tomography showed severe CoA with pres-
ence of multiple descending aortic collaterals. The patient was taken
to the cardiac catheterization lab with plans to intervene on the aortic
arch. In the cath lab, functional atresia of the aortic arch with no flow
of contrast across the region of stenosis was noted; however, they
were able to pass a wire across the coarctation site. The patient then
underwent percutaneous balloon dilation with stent placement with
a 14mm� 3.4 cm premounted covered stent, resulting in a reduction
of precoarctation gradient from 58 mm Hg to 10 mm Hg.
Postprocedural TTE showed mild flow acceleration across the aortic
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VIDEO HIGHLIGHTS

Video 1: Two-dimensional TTE, parasternal short-axis view at

the level of the aortic valve, demonstrates a bicuspid aortic valve

with fusion of right and left aortic cusps.

Video 2: Two-dimensional TTE, suprasternal view, demon-

strates severe luminal narrowing of aortic isthmus distal to left

subclavian artery origin.

Video 3: Two-dimensional TTE, suprasternal long-axis view

with color-flow Doppler, demonstrates aliasing across aortic

isthmus and lack of antegrade flow.

Video 4: Computed tomography scan with three-dimensional

volume-rendered reconstruction showing the aortic arch. There

is severe CoA at the region of the aortic isthmus, distal to the left

subclavian artery origin, along with multiple descending aortic

collaterals.

Video 5: Poststent two-dimensional TTE, suprasternal long-

axis view, demonstrates color Doppler flow across the aortic

arch. Peak aortic arch Doppler velocity was 2.5 m/sec with mild

aliasing across the aortic isthmus.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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isthmus with peak Doppler velocity of 2.5 m/sec and normal abdom-
inal aortic Doppler profile (Figure 6, Video 5). The patient was dis-
charged home on labetalol 200 mg twice a day for residual
systemic hypertension and continues to follow up at regular intervals
with the cardiology service.
Figure 1 Two-dimensional TTE, suprasternal long-axis view of the a
isthmus distal to the origin of the left subclavian artery. BA, Brachioc
clavian artery; TAA, transverse aortic arch.
DISCUSSION

Systemic hypertension in pregnancy can have a broad differential
including chronic hypertension, gestational hypertension, and pre-
eclampsia superimposed on chronic hypertension.1,2 In this case
report, we highlight howCoA can be a rare differential of systemic hy-
pertension in a pregnant patient. We also highlight the role of multi-
modality imaging in this lesion for diagnosis and management.2-4

Coarctation of the aorta is a narrowing of the descending aorta and is
diagnosed in 7% of patients with congenital heart disease (CHD).5 This
type of heart defect may present as a spectrum ranging from discrete
narrowing of the aortic isthmus to long-segment hypoplasia often ex-
tending to the transverse aortic arch. Bicuspid aortic valve is the most
common associated defect.5,6 In neonates and infants, it may present
as cardiogenic shock following patent ductus arteriosus closure.6

However, in a subset of patients, it may evolve gradually and present
later in life and involve the formation of abnormal collateral vessels be-
tween the left subclavian arteries, axillary arteries, and intercostal ar-
teries with retrograde flow into the descending aorta, distal to the site
of coarctation.7 In our patient, this finding was suspected due to the
abnormal appearance of the pulsed-wave spectral Doppler profile of
the aortic arch and the abdominal aorta, due to antegrade obstruction
and abnormal distal perfusion almost exclusively from collateral flow.
Older patients with CoA typically present with systemic hypertension
(specifically upper extremity hypertension), left ventricular failure,
and stroke.8 This patient’s diagnosis was likely delayed due to collateral
formation, whichmaintained distal perfusion but was unmasked during
the physiologic alterations that occur in pregnancy.9 With a World
Health Organization pregnancy risk status IV due to risk of cerebral hy-
pertension and fetal hypoperfusion in the setting of underlying unre-
paired CoA, our patient required close monitoring of blood pressure
with individualized blood pressure goals.9
ortic arch, demonstrates severe luminal narrowing (*) in the aortic
ephalic artery; LCCA, left common carotid artery; LSCA, left sub-
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Figure 2 Two-dimensional TTE, suprasternal long-axis view with color-flow Doppler, demonstrates aliasing (arrows) and lack of ante-
grade flow across aortic isthmus. LSCA, Left subclavian artery.
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Coarcation of the aorta is also considered a vascular disease with
the highest risk of vascular complications in CHD.10 There is a 3.2%
risk of stroke or transient ischemic attack and a 5.1% risk of myocar-
dial infarction in these patients.8,11 Even in the absence of anatomical
narrowing, the aorta in these patients can have abnormal compliance
and vascular stiffness, which predisposes them to systemic hyperten-
sion.12 Despite successful placement of the covered stent without
any residual gradient, our patient continued to have significant sys-
temic hypertension that needed aggressive treatment with antihyper-
Figure 3 Two-dimensional TTE, continuous-wave Doppler across de
and a peak Doppler velocity of 2.5 m/sec.
tensives. Additionally, 10% of patients can experience cerebral
aneurysms, termed Berry aneurysms, and require neurovascular
imaging for screening.13

This case report also highlights the role of multimodality imaging in
this congenital lesion.14,15 Although echocardiography was the initial
imaging modality and showed significant abnormalities that pointed
toward the diagnosis, cross-sectional imaging with three-dimensional
reconstruction demonstrated the additional features such as near
interruption of the aortic arch, along with distribution of the
scending aorta, demonstrates abnormal forward flow in diastole



Figure 4 Two-dimensional TTE, abdominal aortic pulsed-waved spectral Doppler profile, demonstrates significantly abnormal
Doppler pattern with blunted profile and forward flow in diastole.
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descending aortic collaterals.14 It also provided high-resolution images
of the arch anatomy so accurate measurements could be made for
preprocedural planning in terms of stent size and placement.
Cardiovascular magnetic resonance imaging provides additional
Figure 5 Computed tomography scan with three-dimensional
volume-rendered reconstruction showing the aortic arch. There
is severe CoA at the region of the aortic isthmus, distal to the left
subclavian artery (LSCA) origin, along with multiple descending
aortic collaterals (red arrows).
data such as collateral flow burden, but its use was limited in this
case due to patient claustrophobia.14

CONCLUSION

We report a case of aortic coarctation that was diagnosed in a young
pregnant patient. Aortic coarctation is a type of CHD that should be
ruled out in a young patient with severe systemic hypertension.
Presentation in older patients may be delayed by the presence of
collateral vessels, which bypass the coarctation segment to supply
the descending aorta. This case also highlights the role of multimodal-
ity imaging in the diagnosis and management of this congenital heart
defect.
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Figure 6 Two-dimensional TTE, aortic arch continuous-wave Doppler, demonstrates peak aortic arch Doppler velocity of 2.5 m/sec
(left). Two-dimensional TTE, abdominal aortic pulsed-wave Doppler, demonstrates normal pulsatile flowwith absence of forward flow
in diastole after intervention (right).
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