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A Case of Successful Bare Metal Stenting

for Aortic Coarctation in an Adult
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Aortic coarctation is a correctable hypertensive disease. For safety reasons and due to the invasiveness of surgical techniques, percutane-
ous interventions have become drastically more popular in recent times. In elderly patients with aortic coarctation who are at risk of an
aortic wall aneurysm and rupture, covered stents are preferred but in younger patients, bare metal stenting may be sufficient for long-term

safety. Herein we present a 47-year-old typical aortic coarctation patient who was successfully treated with a bare metal stent. (Korean

Circ J 2013;43:269-272)
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Introduction

Aortic coarctation is a rare disease entity in adults and a revers-
ible cause of hypertension.” Because surgical management is rela-
tively invasive and has the possibility of serious complications such
as paraplegia, paroxysmal hypertension, re-coarctation and aneu-
rysms, percutaneous stent implantation has become a popular al-
ternative.?® Research into which type of stent should be standard
for coarctation has been inconclusive but in limited patients with
Turner's syndrome or hypoplastic aortic arch, and in those suspect-
ed to have fragile blood vessels, treatment with a covered stent is
recommended.?® However, covered stenting leads to the potential
risk of critical complications such as occlusion of left subclavian ar-
tery, which may lead to acute paraplegia.?” Moreover, there are cur-
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rently no flexible covered stents available in Korea as imports. In-
stead, there are several bare metal stents (BMS) for aortic coarct-
ation available, made out of shape memory nitinol. These have the
advantage of flexibility and conformability, as well as being safe in
terms of vessel wall damage as they have soft ends. Unless there is
clear evidence of fragile vessels, implantation of BMS may be an-
other cost-effective and safe treatment option. This is the first re-
port describing a case successfully managed by transcatheter tr-
eatment of aortic coarctation in an adult patient using BMS who
had finished one year clinical follow-up at the time of writing.

Case

A 47-year-old man presented to our hospital due to sustained
headache and uncontrolled hypertension. The patient had a history
of hypertension diagnosed approximately 10 years previously. His
hypertension was poorly controlled despite a combination of three
different antihypertensive agents (candesartan 16 mg DP, amlodi-
pine 5 mg DP and hydrochlorothiazide 12.5 mg DP).

Physical examination showed a blood pressure of 140/80 mm Hg
in both arms, a heart rate of 69 beats/minute and no audible mur-
mur. There was no significant pathologic finding in the chest radio-
graphy. His echocardiogram showed enlarged sinus portion of as-
cending aorta with moderate aortic regurgitation (grade 3), suspi-
cious of aortic aneurysm, but left ventricular systolic function was
well preserved. Due to the significantly enlarged sinus portion of as-
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cending aorta, the patient underwent multislice spiral computed
tomography (CT) angiography for evaluation of aorta anatomy. CT
angiography showed focal significant stenosis of the descending

aorta, just below the left main pulmonary artery level with vigorous
collateral blood flow (Fig. 1A). Invasive aortography was then per-
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Fig. 1. Pre- and post-procedural CT angiographic findings. A: pre-proce-
dural CT angiography showing severe coarctation of descending aorta just
below the left main pulmonary artery level (transparent arrow). Note vigor-
ous collateral blood flow of anterior and posterior trunk (white arrows). B:
post-procedural CT angiography showed increased isthmus diameter from
8 to 16 mm (transparent arrow). Diminished collateral blood flow was also
observed (white arrows).
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formed, which showed severe aortic coarctation distal to the origin
of subclavian artery (Fig. 2A). According to the quantitative aorto-
graphy measurements, the coarctation segment was a minimum of
8 mm in diameter and 40 mm in length. The diameters of the tho-
racic aorta above and below the coarctation segment were 19 and
22 mm, respectively. The patient was then planned for elective per-
cutaneous balloon dilatation with subsequent stent implantation.

Under the local anesthesia, bilateral retrograde femoral artery
approach was carried out. A 7 Fr arterial sheath was inserted into the
right femoral artery and then in sequence a 5 Fr arterial sheath was
also inserted into the left femoral artery. After this, a 5 Fr pigtail ca-
theter was placed at the coarctation segment following successful
wiring with a 0.035 inch Terumo guidewire (Terumo, Tokyo, Japan).
After baseline angiography was done, a pigtail catheter was removed
for predilatation. Afterwards, multiple predilatation with an 8x40
mm PowerFlex balloon (Johnson & Johnson, Miami, FL, USA) was
applied to the coarctation segment. Additional predilatation with a
10x40 mm PowerFlex balloon was followed sequentially. An aortic
stent was successfully deployed using a 22x50 mm self-expand-
able nitinol stent (Hercules Vascular stent, S&G, Seongnam, Korea)
(Fig. 3). Further to this, post-dilatation with a 1240 mm Ultrathin
balloon (Boston Scientific, Natick, MA, USA) was carried out.

Immediate after the stenting, final aortography revealed adequ-
ate patency of the stent in the coarctation segment of the thoracic
aorta and showed correct device position without any dissection
or perforation, with the diameter of the isthmus increased from 8 to
16 mm (Fig. 2B).

The patient has been prescribed acetyl salicylic acid 100 mg per
day, which was continued until the latest visit. Clinical follow-up
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Fig. 2. Invasive angiographic images of pre- and post-stenting. A: thoracic aortography showed the coarctation segment of 8 mm in diameter and 40 mm

in length (arrowheads). B: successful deployment of bare metal stent using a 22x50 mm self-expandable nitinol stent showing correct device position
without any immediate dissection or perforation (arrowheads).
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Fig. 3. Bare metal stent, pre-mounting state. Hercules vascular stent, S&G,
made out of shape memory nitinol with a semi-opencell structure and re-
constrainable design. This bare metal stent, which is manufactured in Korea,
is available for a diameter of 8 to 22 mm and length of 40 to 120 mm.

was performed at 1, 3 and 6 months after the procedure then con-
tinued at 4-month intervals. The patient's hypertension was well
controlled using fewer antihypertensive medications on follow-up
and his subjective symptoms disappeared shortly after the proce-
dure. To date, the patient has been followed for 12 months in good
clinical condition.

Follow-up multislice spiral CT angiography was performed at six
months after the procedure and showed no significant re-stenosis
within the stent of coarctation segment. Further, occlusion of abdo-
minal aorta branches, aneurysm formation, or other related compl-
ications were not observed. CT angiography also showed tremen-
dously diminished collateral blood flow compared with pre-pro-
cedural images (Fig. 1B).

Discussion

Aortic coarctation is a congenital vascular lesion that is diagnos-
ed in childhood in most cases, and accounts for 5 to 10% of all con-
genital cardiovascular malformations.” However, it may sometimes
not be diagnosed easily until adulthood.? The clinical manifestations
are distinguished according to the age groups. The neonate may
remain asymptomatic due to patent ductus arteriosus. Heart fail-
ure is not frequent beyond the neonatal period, thus most infants
and children also remain asymptomatic, leading to delayed diagno-
sis. In adults, the initial presenting sign is typically uncontrolled hy-
pertension. There could be significant variability in measuring blood
pressure in the upper and lower extremities but regional blood flow
is usually well retained by the autoregulatory system. Most adult
patients are also asymptomatic till severe hypertension give rise to
headache, epistaxis, heart failure, or aortic dissection. Additionally,
claudication may occur due to reduced blood flow to the lower ex-
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tremities.® "

In 2008, the American College of Cardiology and American Heart
Association suggested guidelines for adults with coarctation. The
recommended indications for intervention include a high peak to
peak coarctation gradient, anatomic imaging evidence of coarcta-
tion and radiologic evidence of significant collateral blood flow. Yet
even in these guidelines, the optimal treatment for coarctation of
the aorta in adults is left open to debate."?

The endovascular technique for adult aortic coarctation has ob-
tained a widespread popularity since the mid-1990s. In 2006, Carr™
published a comparison between angioplasty (stent, balloon dilat-
ation or a combination; n=633) and surgery (n=213) in adult aortic
coarctation patients, based on papers published during 1995-2005.
Stenting had the lower morbidity (mean 9%, range 0-20%), wh-
ereas morbidity was slightly higher in the surgical group (mean 11%,
range 0-25%), mainly related to bleeding and recurrent laryngeal
nerve injury. Restenosis was found in 11% (range 0-25%) in the st-
ented group, but in only 2% (range 0-9%) in the surgical group. St-
enting restored hypertension in 61% of patients, compared to 64%
after surgery. However, it is difficult to make recommendations
because stent technology has progressed over time, producing su-
perior stent designs. It may be necessary to set up a multicentre
prospective randomized clinical trial comparing surgical modality to
stenting in order to ascertain what is the best management method
for aortic coarctation in adults."

Safety is one of the major advantages of percutaneous interven-
tion, compared to surgical treatment. However, intervention tech-
niques do have some potentially serious complications. Deaths re-
lated to aortic rupture and dissection during procedure are very
rare,"'¥ but other complications also exist. In many cases, authors
report device migration and vascular injuries at the site of arterial
cannulation. Stent fractures and balloon rupture are also potential
complications of percutaneous intervention.

Covered stents are preferentially used for patients at risk of com-
plications due to complex anatomy or advanced age." However
there are several disadvantages, such as relatively small sheath size
and potentiality of supra-aortic branch occlusion.'®"” The wide cost
gap between BMS and covered stents is also problematic. However,
to our knowledge, there is no single randomized control trial com-
paring between BMS and covered stent in mid-aged otherwise
healthy candidates. As found in our case report, BMS can be safely
deployed in selected patients and, moreover it has obvious advan-
tage in terms of cost.

Efficacy and safety comparisons between the two types of st-
ents will be needed to confirm the optimal modality for the treat-
ment of aortic coarctation in adults.
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