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ABSTRACT: A young male adult with significant
aortic coarctation was initially referred to our clinics
due to uncontrolled blood pressures. On evaluation
the diagnosis of aortic coarctation was evident and
confirmed with Magnetic Resonance Angiography
(MRA). After discussing treatment options with the
patient and his parents they opted for the least invasive

ortic coarctation (CoA) i1s a congenital narrowing

of the aorta, usually close to the ligamentum

arteriosus or patent ductus arteriosus (PDA) that
causes obstruction to blood flow to the lower extremities
and abdominal organs with marked difference n blood
pressures from the upper extremities to the lower
extremities (1). It can be accompanied by other cardiac
defects as bicuspid aortic valve, ventricular septal defects
or William’s Syndrome and 1s associated with early mortality
and increased risk of hypertension in adult life even after
adequate repair (2-7). The later the repair the higher the
risk of developing chronic hypertension (8).

Surgical correction 1s plagued with residual problems
such as recoarctation, aneurysm formation, paraplegia and
need for reoperation (9-14). In the last twenty years non-
surgical catheter directed balloon angioplasty has emerged
as an alternative option for these patients. Initially balloon
management seemed promising but long term follow-up
uncovered a high incidence of several complications like
aortic dissection (15-17), cerebrovascular accidents (18-
19), aneurysm formation (19-29) and more importantly
incomplete relief of the CoA gradient (17-18, 21-22), which
at follow up could be significant (>20 mmHg) 1n as much
as 7-36% of patients (18, 20, 21, 23).

More recently, stents have been used to treat
recoarctation after surgery, angioplasty and less
frequently, as primary stenting for CoA with very promising
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procedure possible. Primary stenting of a simple
discrete aortic coarctation was performed successfully.
The following is a report on the methods used and
immediate results.

Key words: Aortic coarctation.
angioplasty. Stent. Adult congenital heart disease.

Percutaneous

results. With stenting there 1s no need to over dilate the
coarcted segment, the stent can be dilated to the desired
diameter and dilated further with a larger balloon
immediately or in a second procedure, if necessary (24).
Stents prevent the acute re-modeling of aortic wall (25),
and have been found in follow up of up to 3 years to have
a much lower incidence of complications as recoarctation,
aneurysm formation or dissection (24, 26-28). The newer
larger stents may allow primary stenting to be performed
in the pediatric population since they can be re-dilated to
the size of the adult aorta as the patient grows (29). They
also allow for re-dilation in a restenosed segment without
causing strut fatigue (26). The unexpanded size of these
newer stents 1s smaller which allow the use of smaller
introducer sheaths and decrease the risks of complications
related to wvascular access as hematomas or
pseudoaneurysms compared with older stents.

Due to the lack of randomized clinical trals, the role of
primary stenting for CoA remains controversial. We report
our initial results performing primary stenting in a young
adult male with simple, discrete aortic coarctation.

Case History

An 18 year old male was referred to our clinics by his
primary physician due to uncontrolled blood pressures
despite treatment with enalapril 10 mg bid and metoprolol
50 mg bid for the last six months. The patient denied any
cardiac symptoms or history of cardiovascular disecase
but complained of easy leg fatigability and cramps when
performing exercise. On physical examination he was 69"
inches tall and weighted 85 kg. His blood pressure was
160/90 mmHg on his right arm and 140/80 mmHg on his left
arm. We were unable to measure blood pressures at the
ankles. Pulses on his upper extremities were brisk and
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strong but barely palpable in his lower extremities. There
was a harsh grade Il systolic ejection murmur all over the
precordium. EKG was suggestive of left ventricular
hypertrophy (LVH). 2-D Echo examination was done and
the diagnosis of LVH confirmed, the aortic valve could
not be adequately visualized to rule out a bicuspid aortic
valve but there was no significant gradient. The aortic
arch was not adequately visualized. A magnetic resonance
angiography (MRA) was ordered which showed aortic
coarctation distal to the left subclavian artery with an
estimated diameter of 5 mm. The patient was scheduled
for an imtial catheterization and angiogram to make
appropriate measurements of aortic gradients and diameters
prior to a definite procedure. Angiogram showed a mean
gradient of 38 mmHg (60 mmHg peak gradient across the
coarctation. The coarctation diameter was 4 mm and the

cdiameter of the proximal aorta at the level of the origin of

the left subclavian artery was 14 mm. There was no gradient
across the aortic valve. Treatment options were discussed
with the patient and his family. and after acquiring consents
the patient was scheduled for stent dilatation of aortic
coarctation.

Methods

The procedure was performed by an experienced
interventional cardiologist with the assistance of a
pediatric interventional cardiologist. An anesthesiologist
was present to provide conscious sedation,

Vascular access was obtained from the nght femoral
artery with an 8 French 10 ¢m introducer sheath and 5,000
units of heparin were administered intravenously
immediately after insertion of the introducer. A 0.35¢emx
260 cm Amplatz guide wire (Cordis Corporation, Miami,
Florida, USA) was inserted across the lesion to the proximal
aorta. A 6 French pigtail catheter was advanced over the
wire across the stenosis and the guide wire removed.
Anteroposteriol (AP) and leftanterior oblique (LAQO)
angiographic views were done to confirm previously
measured diameters. The guide wire was re-inserted and
the pigtail catheter removed. The 23 mm x 21mm Genesis
stent (Cordis Europa N.V., Roden, The Nederlands) was
mounted ona 14 mm x 21mm TYSHAK Il balloon catheter
(Nu Med, Inc., Hopkinton, NY, USA). A Fast Cath open
ended introducer catheter (St. Jude Medical, Minnetonka,
MN. USA) was advanced across the lesion and the stent
and balloon advanced nside the introducer catheter up to
the site of the coarctation. While holding the balloon and
stent in place, the introducer catheter was removed just
distal to the coarctation, exposing the stent to the stenosis
site.

Using a controlled pressure device the balloon was
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inflated at 6 atm for 30 seconds (expected balloon diameter
14 mm) and the stent deployed. Figure | illustrates
deployment of the stent in the coaretation of the aorta.
The balloon was deflated and removed and the pigtail
catheter was inserted for angiographic views. These post
dilatation views showed persistence of a small waist on
the stent. The pigtail catheter was removed and a larger
TYSHAK I 16 mm x 4 cm balloon (Nu Med, Inc., Hopkinton,
NY . USA) was advanced to the stent and inflated at 4 atm
for 30 seconds (expected balloon diameter 14 mm). AP
and LAO angiographic views were repeated and showed
adequate stent deployment and disappearance of the
stenotic waist,

The immediate post dilatation gradient was 0 mmHg
and a diameter of 13 mm was achieved. The patient
developed paradoxical hypertension with blood pressures
181/61 (119)mmHg. Propanolol Img IV was administered.
I'inal blood pressure was 142/90 (70) mmHg. Patient was

Figure 1. (A) Predilatation aortogram. (B) Balloon inflation.
(C) Deployed stent. (D) Post dilatation aortogram.

discharged home the next day with the recommendation
to continue his treatment for hypertension for at least six
months.

Unfortunately, the patient has failed to show for follow
up visits despite our attempts to contact him.

Discussion

Aortic coarctation should be suspected in any young
individual with new onset or refractory hypertension. The
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diagnosis can be easily made by physical examination
and confirmed with very sensitive non invasive tests as 2-
D Echo, Trans-esophageal echocardiography (TEE),
magnetic resonance (MR) or computer tomography (CT)
angiography (30). Once the diagnosis 1s made treatment
should be sought as early as possible due to the increased
cardiovascular mortality associated with chronic
hypertension (1-2).

The type of coarctation (discrete, tubular or isthmic
hypoplasia) and the presence of associated complex
cardiovascular disease (ventricular septal defects, bicuspid
aortic valve) should be taken into consideration when
evaluating treatment options.

Most studies done up to date have shown that stenting
of all types of aortic coarctation 1s safe and effective with
immediate gradients below 10 mmHg, with few
complications and a low rate of stenosis in mid-long term
follow up (24-29, 31). Patients with discrete aortic
coarctation had higher rates of success and lower rates of
complications and re-stenosis than patients with tubular
coarctation or isthmic hypoplasia (31).

To the best of our knowledge, this 1s only the second
case in Puerto Rico in which percutaneous stenting has
been used as primary treatment for coarctation of the aorta
in an adult patient. Both were performed at the
Cardovascular Center of Puerto Rico and the Caribbean.
The methods and techniques used in both cases were
very similar to the ones reported on previous studies and
publications. The first case was performed in 2002 by Dr.
Pedro Colon and Dr. Edwin Rodriguez; the patient was a
45 year old male with diabetes and end-stage-renal-disease
on hemodialysis who arrived at the emergency room with
a hypertensive crisis and was diagnoses with 2-D ECHO
with coarctation of the aorta. His initial gradient was 50
mmHg. After stenting the gradient was reduced to 0 mmHg
and his systolic blood pressure dropped from 180 mmHg
to 130 mmHg. Our results were similar to the ones reported
in previous studies with the immediate post dilatation
gradient dropping to 0 mmHg. However our patient
developed paradoxical hypertension after the procedure.
The occurrence of this complication was very rare in
previously reported series but has been well documented.
The mechanism by which this occurs is not understood
but a higher incidence was found in patients who suffered
prolonged hypertension (25-26, 31). Based on these
previous findings it is not altogether surprising that our
patient developed this complication, which resolved
quickly with administration of 1mg of propanolol. It is
generally recommended that patients who have suffered
prolonged hypertension should continue medical
treatment for several months and doses tapered down
during follow up visits.
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It 1s important to remember that patients with CoA are
never cured of their disease and should be followed closely
for development of complications as hypertension,
recoarctation or formation of aneurysms. Patients should
have blood pressure measurements on arms and legs in
each visit. A difference of more that 20 mmHg 1n systolic
blood pressure should prompt radiological evaluation to
rule out recoarctation. Although exercise testing was
previously advocated as an essential part of follow up to
diagnose exercise induced hypertension, the validity of
this recommendation has recently come into question with
various studies finding no difference in the prevalence of
exercise induced hypertension between patients with
corrected coarctation and the general population (32).
Echocardiograms are usually done yearly with Doppler
evaluation of the aortic arch. In the case of our patient a
TEE should be considered during follow up to effectively
rule out a bicuspid aortic valve which accompanies CoA
in up to 30% of cases. CT and MR angiography are
similarly useful for the noninvasive evaluation in patients
with coarctation to rule out ancurysm formation and are
usually done six months after the procedure and then
every 2-3 years if no complications were found (33). Some
authors prefer CT since stents may cause artifacts during
MRI (24).

We believe the results obtained in our case add to the
increasing evidence that stenting of aortic coarctation 1s
safe and effective, and should be considered as the initial
therapeutic option in adult patients with native coarctation
of the aorta, especially when dealing with simple, discrete
lesions.

Resumen

Se presenta un paciente varon de 19 anos de edad. Fue
referido por su meédico primario debido a hipertension sin
control a pesar de tratamiento con enalapril y metoprolol.
Con angiografia de resonancia magnética se diagnostico
coartacion de la aorta distal a la arteria subclavia izquierda
con un diametro de 5 mm y un gradiente de 38 mmHg. El
paciente recibio dilatacion con malla como primera opcion
de tratamiento. Desarrollo un episodio de hipertension
paradojica, el cual fue controlado con propanolol
intravenoso. Constituye el segundo caso donde se hizo
este procedimiento en un adulto en el Centro Cardiovascular
de Puerto Rico y el Caribe.
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