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ABSTRACT
Coarctation is a generalized disease which mainly manifests in aorta and
presents as aortic coarctation. While transcatheter approaches have replaced
surgery, there is still no consensus about the best among only balloon
dilatation, aortic stent-grafts, self-expanding stent or balloon expandable stent.
Here, we report a case of 12-year-old boy who presented with hypertension in
whom severe primary coarctation of thoracic aorta was diagnosed which was
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successfully treated with endovascular reconstruction using self-expandable
stent. Stent migration is always an issue during deployment and which is
minimized with rapid pacing and bringing down the blood pressure. We
successfully performed the endovascular treatment without aid of pacing
thereby bringing his blood pressure to near normal level with no further
catch up on follow up. Therefore, balloon expandable stent is safe, minimally
invasive, and effective treatment for thoracic coarctation.
Key Words: Thoracic coarctation; Endovascular reconstruction; Self expandable
stent; Stent graft; Stent migration

oarctation of the aorta (CoA) accounts for 5% to 10% of all congenital
cardiovascular malformations with, 90% mortality by fifth decade if left
unrepaired, mean age being third decade (1). Various therapeutic options
available which include surgery, balloon angioplasty and endovascular
reconstruction (2). The endovascular approach for treating of both native
and recurrent coarctation especially among adolescents and adults has
become widely acceptable option since the mid-1990s, though optimal
approach still remains debatable due to lack of randomized trials between
the two. Peripheral balloon angioplasty has the potential to for injury to
intima and part of the media with long term potential of recoil, restenosis
and aneurysm formation although vessel diameter increases. Therefore,
stent implantation scores over balloon angioplasty alone as its radial support
to the vessel wall prevents above complication, with the future option of
redilatation (especially in young patients), negating the need of over sizing
which further avoids any major transmural injury (3,4).

Catheter based angiogram was done through right radial route which showed
severe CoA with profuse collaterals in its vicinity (Figures 2A and 2B).
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Figure 2) (A, B) Catheter based aortogram through transradial route showing
severe thoracic coarctation with multiple collaterals

A 12-year-old boy presented with history of exertional dyspnoea (NYHA
functional class II) of nine months duration. On physical examination, the
blood pressure in both arms and both legs were 192/96 mmHg and 92/60
mmHg respectively by appropriately sized cuff. There was absent pulse on
tibial and femoral arteries on both legs. Radio-femoral delay was appreciable
with a pressure gradient of 100 mm Hg between upper and lower extremities.
Other examination findings were not remarkable. Routine haemogram and
urine examination were normal. Electrocardiogram revealed left ventricular
hypertrophy with mild ST-T changes. 2-D echocardiogram diagnosed a
bicuspid aortic valve, left ventricular hypertrophy and normal ejection
fraction. He was treated with antihypertensive drugs including amlodipine,
losartan, chlorthalidone and prazopressin. A contrast computed tomographic
angiogram showed a severe CoA of the descending thoracic aorta at level of
the isthmus involving a 3-cm long segment (Figures 1A and 1B).

On further pull back, it showed a gradient of 100 mmHg. Endovascular
approach was planned after informed consent. Access was gained by 6F
sheath through the right femoral artery (retrograde approach) using micro
puncture set and 4000 U of heparin was administered. 6F Judkins right (JR)
catheter was advanced over 0.035-inch straight tip Terumo wire (Terumo Inc,
Japan) and lesion was crossed (Figure 3A).

Figure 3) (A) Lesion crossed with judkins right catheter; (B) Stent delivered
across the coarcted segment over superstiff Amplatz wire

(A) MDCT image of severe thoracic coarctation; (B) Reconstructed
image post endovascular reconstruction at 9 months

Figure 1)

JR catheter was advanced beyond the lesion and wire was exchanged with
0.035” exchange length (260 cm) superstiff Amplatz guidewire (Meditech,
USA). Predilatation was performed by 6 mm × 40 mm Mustang balloon
followed by 10 mm × 40 mm Mustang balloon (Boston Scientific, USA).
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Pressure gradient trans-aorta after the balloon dilatation was 60 mm Hg.
Nitroglycerin infusion was started (15 mcg/mint) to lower down the blood
pressure. 12 mm × 60 mm Epic self-expanding stent (Boston scientific, USA)
was delivered across the lesion over the wire and gradually released by pulling
the lock (Figure 3B). During deployment, wire-stent assembly was held firm
as stent was getting migrated. During deployment, stent was also pulled in
between to keep it across the lesion and this was performed thrice before
final deployment. It was further post dilated with 12 mm × 40 mm Mustang
non-compliant balloon at 14 atm pressure (Figures 4A-4D).

certain substrate warrants covered stents such as: subatretic coarctation,
native coarctation associated with patent ductus arteriosus, re-coarctation
combined with aneurysm formation (14). Sometimes, right ventricular
pacing at fast rate (or rarely adenosine infusion) is employed during inflation
to facilitate the precise stent placement (13). We used only nitroglycerin
drip to lower down the blood pressure and deployed the stent without other
aids. As stents remodel with time, post dilatation at high pressure using
non-compliant balloon is not required except if a waist or any significant
pressure gradient persists (12). Also, one should avoid flaring the ends of
the stent with a larger balloon to attain geographical match with the dilated
post-stenotic segment because there is no clear-cut evidence of any significant
benefit, but it carries a real risk of stent migration or aneurysm formation
as shown by Chessa et al. (12). The procedural success is defined as residual
gradient <10 mmHg, and an improvement in diameter to 90% of the normal
adjacent aortic arch vessel (13).

CONCLUSION
The diameter and length of stent are most important factor for technical
consideration as the stent must cover the affected segment, and at the same
time proximal end not protruding into the left subclavian artery. The stent
diameter must not exceed the diameter of the descending aorta at the level
of the diaphragm which is considered as reference level in order to avoid
aneurysm formation or rupture (4). Alternatively, the average diameter of
the aortic isthmus (or transverse aortic arch) and the descending aorta at the
level of diaphragm may also be considered. Also, the ratio of expanded stent
diameter to that of coarcted segment is usually kept around 2-3.5 and should
always be <3.5 to avoid aneurysm formation or dissection as stents remodel
with time. The most important parameter should be relieving of pressure
gradient. Therefore, endovascular reconstruction for thoracic coarctation
with self-expanding stent is a safe and promising with acceptable alternative
to surgical repair or balloon angioplasty alone.
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Figure 4) (A) Well deployed stent showing mild narrowing at the waist; (B)
Digital subtraction angiogram (DSA) image showing mild narrowing at the
distal edge; (C) Post dilatation of stent with non-compliant balloon; (D) Well
apposed and well deployed stent

During catheter pull back, residual gradient was 3 mm Hg. Marked
improvement in his symptoms were noted. His blood pressure was 152/80
mmHg with no appreciable gradient between the upper and lower extremities.
Femoral and tibial pulses were palpable on both legs. Patient was started
on aspirin 75 mg once daily and was discharged with ramipril 5 mg. After
9-months’ follow-up, blood pressure was stable at 136/60 mmHg and patient
was asymptomatic and MDCT showed well deployed stent (Figure 1B).

DISCUSSION
The long-term complications of untreated CoA in adults include
hypertension, premature coronary artery disease, sudden cardiac death, heart
failure, endocarditis, rupture, dissection, aneurysm formation and stroke.
Although surgical repair was the gold standard, it has now been replaced
by endovascular reconstruction as surgery carries the risk of increased
bleeding due to presence of significant intercostal collaterals, paradoxical
hypertension, aortic dissection, left recurrent laryngeal nerve paralysis,
phrenic nerve injury, and subclavian steal.
Outcomes with balloon angioplasty although shows good initial relief of
stenosis but high rate of recoarctation and aneurysm formation therefore,
stenting is preferred. Short term efficacy of stent implantation is well
recognized, but accurate long term follows up assessment is sparse. Recent
reports indicate potential physiological benefits stenting, including midterm left ventricular mass regression and long-axis function improvement,
and amelioration in central aortic function with associated reduction of
ambulatory systolic blood pressure (5-8).
95% of patients don’t require repeat intervention at 5 years, and short-term
complications have been reported in 8.3% of patients among endovascular
reconstruction group (9). The common long-term complications are edge
dissection, aneurysm formation, re-coarctation or stent fracture (9-13). The
recurrence of coarctation is attributed to the severity of the disease, fibrotic
changes, cystic medial necrosis, intimal tear, thrombosis and graft-infolding
in the involved redundant aortic segment due to over sizing during stent
deployment. Therefore, stent should not be oversized as they remodel in
long term and the purpose should be to abolish the gradient. Most of the
available data suggest use of covered stent but it is very costly and not readily
available, therefore we decided to use self-expanding stent (4). However,
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