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Background: Coarctation of the aorta (CoA) is a congenital heart
defect occurring in approximately 6—8% of live births with congenital
heart diseases. It is characterised by narrowing of the aorta, and
although often diagnosed during infancy or childhood due to its
impact on blood pressure (BP) regulation, some cases may not be
identified until adolescence.

*Corresponding author: Case: We report a case of a 25-year-old male who presented to the

talahaddad73@gmail.com ER with non-exertional chest pain, palpitations, and facial plethora.

He has a history of undiagnosed hypertension, an average BP of
150/90, a significant BP gradient between upper and lower limbs (>40
mmHg), and radio-femoral delay on physical examination.

Decision-making: Comprehensive tests were conducted; results
included a negative troponin assay, an electrocardiogram (ECG)
Received: January 31, 2025 showing normal sinus thythm with left ventricular hypertrophy (LVH)
) and a left bundle branch block (LBBB), an echocardiogram revealing
Accepted: April 22, 2025 a bicuspid aortic valve (BAV) and severe concentric hypertrophy of
1.7 cm with a low-normal ejection fraction, and a normal chest X-ray.
Subsequently, a computed tomography angiography confirmed the
diagnosis of severe CoA with extensive collaterals, which warranted
catheterization. A covered Cheatham Platinum stent was implanted,

and the patient was discharged on appropriate medications afterwards.

DOI: Conclusion: This rare case of a BAV with CoA presenting in
https://doi.org//10.35516jmj.v6 adulthood underscores the significance of timely detection,
0i1.4172 intervention, and long-term management. The late onset of symptoms

is noteworthy, with the extensive collateral circulation accounting for
it. Further follow-up is essential to monitor his chest pain and
hypertension.
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INTRODUCTION

Coarctation of the aorta (CoA) is a
congenital heart defect occurring in
approximately 6-8% of live births with
congenital heart diseases. It is characterised
by narrowing or constriction of the aorta,
typically located just distal to the origin of the
left subclavian artery!. This aortopathy is
characterised by  abnormal  vascular
properties, leading to stiffness and abnormal
relaxation of the aorta'. Although CoA is
often diagnosed during infancy or childhood
due to its impact on blood pressure (BP)
regulation, some cases may not be identified
until adolescence®. Risk factors for CoA
include several other cardiac and vascular
anomalies, such as bicuspid aortic valve
(BAV) disease, ventricular septal defect,
patent ductus arteriosus, and aortic arch
hypoplasia. Additional risk factors could be
genetic disorders, viral infections during
pregnancy, and male gender”.

BAV is the most prevalent congenital
cardiac defect, with an estimated prevalence
ranging from 1% to 2%. It demonstrates a
male predominance, with a ratio of 1:2 to 1:4.
In over 70% of cases, this condition arises
from the fusion of the left and right coronary
cusps (LCC and RCC). Approximately 7% of
patients with BAV also have CoA, while a
striking 70—75% of patients with CoA have a
concomitant BAV*, Presented here is a rare
case involving a 25-year-old man initially
diagnosed with BAV, who was subsequently
found to have CoA.

Patient and Observation

We report the case of a 25-year-old man, a
19-pack-year smoker and heavy alcohol user,
with a history of undiagnosed elevated BP with
an average of 150/90 mmHg. He presented to
the emergency department with sudden-onset,
constant, left-sided chest pain described as
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heavy in nature, radiating to the left jaw. The
pain was associated with palpitations, facial
plethora, and shortness of breath, reaching a
Canadian Cardiovascular Society (CCS) grade
of 1I-111. He also reported blurry vision with
floaters and scotomas.

Clinical examination revealed a BP of
150/90 mmHg in the right arm and 145/85
mmHg in the left, with a significant pressure
gradient between the upper and lower limbs
(>40 mmHg). A hyperdynamic radial pulse,
diminished femoral pulses, and radio-femoral
delay were also noted. Auscultation revealed
normal S1 and S2 heart sounds without
murmurs or additional sounds, and an
electrocardiogram showed a normal sinus
rhythm at 75 beats per minute, left ventricular
hypertrophy, and a left bundle branch block.
Comprehensive  laboratory  tests  and
investigations were conducted; results
included a negative troponin assay, and chest
radiography did not reveal any significant
findings. The echocardiogram (Figure 1)
demonstrated a BAV with severe concentric
hypertrophy of 1.7 cm and a low-normal
ejection fraction of 50%. However, further
evaluation with a computed tomography
angiography (CTA) (Figure 2) confirmed the
diagnosis of severe coarctation and extensive
collateral circulation. The coarctation was
located distal to the origin of the left
subclavian artery, with a length of 1.5 cm
between the two least narrowing points.

As catheter treatment is indicated for
hypertensive patients with pressure gradients
exceeding 20 mmHg (Class I, Level C)°, a
left heart catheterisation (LHC) (Figure 3)
was performed via the right femoral artery
using a 12 Fr long sheath. A3 cm x 1.5 cm
covered Cheatham Platinum stent, mounted
on a 16 mm x 4 cm balloon, was deployed at
5 atmospheres of pressure, successfully
crossing the coarcted segment of the aorta
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and resolving the BP gradient. The LHC eliminating the need for an additional
revealed favourable angiographic results, echocardiogram.
showing normal coronary arteries and

Figure 1: Echocardiogram showing BAV and severe concentric hypertrophy.
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Figure 2: Lateral view CT aortogram showing severe coarctation of the aorta.
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Figure 3: Left Heart Catheterization: (a) Thoracic CT aortogram: severe aortic coarctation
with massive collaterals (b) Severe coarctation by aortogram with pressure gradient > 20
mmHg (c) Stenting of coarctation using a 3 cm x 1.5 cm covered CP stent implanted on a 16
mm x 4 cm balloon and deployed with 5 atmospheric pressures.

The postoperative course was uneventful,
and the patient was discharged on day 3 with
a medication regimen that included
metoprolol (100 mg*1), valsartan (160
mg*1) / hydrochlorothiazide (12.5 mg*1),
aspirin (100 mg*1), clopidogrel (75 mg*1),
and atorvastatin (40 mg*1).

One month later, the patient reported
significant clinical improvement, with a BP
of 130/85 mmHg and normal, strong femoral
pulses with no delay.
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DISCUSSION

CoA is a potentially treatable cause of
secondary hypertension®, with a prevalence
ranging from 6% to 8% among all congenital
heart defects!. Hypertension is the most
common sign in patients who remain
undiagnosed until adulthood. Such patients
may report episodes of headaches or
claudication of the lower limbs. Clinical
findings may include diminished lower
extremity pulses and delayed systolic
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pressure gradients between the upper and
lower extremities’, with higher readings in
the arms®. However, patients with well-
established collateral blood flow may only
present with a slight decline in femoral pulses
and lower extremity blood pressures’. On the
contrary, this patient had diminished femoral
pulses regardless of his extensive collateral
blood flow.

This condition is diagnosed by clinical
examination and further confirmed via two-
dimensional echocardiography, which shows
increased Doppler flow velocities at the
coarctation site. In addition to cardiac
catheterisation, which may reveal a
significant systolic pressure gradient (>20
mmHg) across the coarctation, while
angiography can determine the degree and
type of aortic narrowing®. Previously, surgery
was the sole option for managing aortic
coarctation, but due to its associated
morbidity and complications, catheter-based
techniques are now increasingly preferred.
Initial ~ therapeutic ~ options  include
angioplasty for children, while stenting is the
preferred approach for adolescents and
adults®.

The bare and covered metal CP stents
were first approved for the treatment of
native and recurrent CoA in 2016, based on
clinical data from the COAST (Coarctation of
the Aorta Stent Trial) and COAST II studies®.
The COAST study assessed the efficacy of
the bare-metal CP stent in treating CoA. It
demonstrated that 99% of patients had a peak
gradient of less than 20 mmHg at the one-
month follow-up, and 90% maintained this at
two years. However, complications included
6% of patients developing new aneurysms
and 18% requiring another intervention’.
Conversely, the COAST 1I study evaluated
the covered CP stent and found that it
provided complete coverage of aortic wall
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injuries in 92% of cases, with no new injuries
reported afterward. Unexpectedly, a single
randomised trial recorded a higher rate of
post-stent aortic wall injury in the covered
stent group compared to the bare-metal stent
group; nevertheless, this rate was still
considered low!?.

According to COAST, 4 out of 17 patients
who received a covered stent due to pre-
existing aortic wall injury, near atresia of the
aorta, or based on physician preference
developed small aortic aneurysms after the
stent implantation. In contrast, among the
105 patients who received bare-metal stents,

one patient experienced a localised
dissection, which was resolved on a
computed tomography (CT) scan the

following day, suggesting the injury had
healed. During the 31-month follow-up,
including high-resolution CTA at six months,
pseudoaneurysms were detected in two
patients from the covered stent group, while
recoarctation occurred in four patients from
the bare-metal stent group'’.

These studies reinforce the use of bare-
metal stents for most patients with CoA,
reserving covered stents for high-risk patients
or those with pre-existing aneurysms, where
a bare-metal stent might require a multi-step
treatment approach!!. Although the definition
of high risk is more or less experiment-based,
it has evolved from previous reports to
include patients above the age of 40,
individuals with Turner syndrome, and those
with near atresia of the aorta. Accordingly,
upcoming studies should direct their focus on
ascertaining high-risk groups that may
genuinely benefit from the option of
implanting a covered stent!!. As the
coarctation was particularly tight, making it a
typically high-risk case from the physician’s
perspective, a covered CP stent was chosen
over a bare one.
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The manifestation of CoA in a 25-year-old
patient is considered atypical, as it deviates
from the usual age of diagnosis®. Although he
ignored mild symptoms like headaches from
undiagnosed hypertension during childhood,
his lack of typical signs and symptoms of
CoA, such as lower extremity claudication,
for most of his life is a rare aspect of his
case'®. The sudden onset of symptoms
mimicking ischaemic cardiac issues initially
directed the focus toward the heart. During
the primary investigation of this patient, an
echocardiogram unexpectedly revealed a
BAYV, preceding the diagnosis of CoA. BAV
is a common associated anomaly typically
detected after establishing a CoA diagnosis®,

The delayed onset of symptoms, which
only began in the last two years of his life,
suggests a complex adaptation through the
development of extensive collateral vessels.
These vessels allowed sufficient perfusion to
the lower body, concealing the symptoms of
lower extremity claudication typically seen in
CoA. The collateral vessels played a key role
in redirecting blood flow, compensating for
the aortic constriction, and masking the
traditional manifestations of CoA, leading to
the delayed diagnosis in this case. Failure to
diagnose CoA in adults can result in serious
long-term complications, including high
blood pressure, coronary artery disease, and
stroke, among others'?.

An important clinical association with
CoA worth highlighting is berry aneurysms,
or intracranial aneurysms (IAs), especially in
adults'>'*15 Studies indicate that magnetic
resonance angiography (MRA) screening
detects IAs in approximately 10% of CoA
patients'>!*!1>. The  American  Heart
Association (AHA) and American College of
Cardiology (ACC) guidelines suggest that it
is reasonable to offer MRA or CTA screening
to adults with CoA to detect intracranial
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aneurysms'>!%.  This recommendation is

based on the increased risk of subarachnoid
hemorrhage in this population. However, the
European Society of Cardiology (ESC) does
not recommend routine screening'>!%. Given
the potential risk, especially in patients with
additional risk factors like longstanding
hypertension or a bicuspid aortic valve, it
may be important to consider MRA screening
of the cerebral vessels in adults with
C0A13’16.

Life-long follow-up is required following
stent implantation for CoA to monitor for
possible complications, including restenosis,
aneurysm formation, and hypertension!”!8,
Initial  post-procedure  monitoring  is
recommended to be done by an experienced
cardiologist in adult congenital heart disease,
which includes transthoracic
echocardiography at one, three, and six
months to evaluate stent position, aortic wall
integrity, and blood pressure response!’!8,
Following that, CT or MRA is advised every
one to two years to detect delayed
complications, such as aneurysms or stent
fractures'”-!%.

CONCLUSION

This rare case of CoA associated with
BAV presenting in adulthood highlights the
importance of timely detection, intervention,
and long-term management. The late onset of
symptoms is particularly noteworthy, with
the extensive collateral circulation likely
responsible for this presentation. In
conclusion, physicians should maintain a
high degree of suspicion in hypertensive
adults, especially if there are discrepancies in
blood pressure between the arms and legs or
if weak or absent femoral pulses are detected.
Ethical approval was obtained for the case

report, and informed consent was secured

from the patient included in the study.
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Consent for publication

Consent for publication was obtained from
the participants involved in the research.

Availability of data and material

All relevant data and materials related to this
case reports are included in the
manuscript.
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