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INTRODUCTION

Covered stents are recommended for large-vessel 
stenting when there is a risk of vessel injury. Large 
balloon-expandable covered stents are used in 
coarctation, dysfunctional right ventricular outflow 
tracts, and transcatheter closure of sinus venosus 
defects.[1-3] Expanded polytetrafluoroethylene (ePTFE) 
is used as the cover due to its high strength-to-weight 
ratio, low friction, biocompatibility, high thermal 
resistance, long-term stability, and chemically inert 
qualities. The methods used for making a covering 
include manual fixation using glue at each end of the 
stent, sutureless lamination, sandwich lamination, and 
sintering lamination.[4] Zephyr™ stent (Sahajanand Laser 
technology limited, Gandhinagar, India) is a balloon 
expandable, nonforeshortening cobalt–chromium 
uncovered stent with proven clinical efficacy and 
safety.[5] A new covered stent is made by covering Zephyr 
with an ePTFE fabric using two-layer sintering lamination 

technology. After laser surface activation of the metal 
surface, two-layered ePTFE is sintered to the surface at a 
high temperature just below its melting point. We report 
first-in-man use of this covered Zephyr stent in a case 
of severe postsubclavian coarctation of the aorta. The 
Central Drugs Standard Control Organisation sanctioned 
license for this covered stent.

CASE REPORT

A 42-year-old female, a known hypertensive for 
20 years requiring three antihypertensives losartan, 
bisoprolol, and prazosin, presented with dyspnea 
on exertion of 2-year duration. She was diagnosed 
to have a bicuspid aortic valve with severe aortic 
stenosis and severe postsubclavian coarctation of the 
aorta. The blood pressure in the right upper limb was 
150/78 mmHg with an arm-to-leg gradient of 76 mmHg 
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by sphygmomanometry. The peak and mean Doppler 
gradient across the aortic valve were 77 mmHg and 
42 mmHg, respectively. The coarctation segment showed 
peak and mean gradients of 82/40 mmHg. Transcatheter 
coarctation stenting was planned before surgical aortic 
valve replacement to facilitate aortic perfusion during 
extracorporeal circulation. In view of the associated 
bicuspid aortic valve and ascending aortic dilatation 
suggestive of degenerative changes in the aortic wall, 
covered stent angioplasty was chosen. Informed 
consent was obtained to implant the new stent and the 
institutional review board approved its use.

Cardiac catheterization from right femoral arterial 
access demonstrated 64 mmHg peak-to-peak gradient 
across the discrete coarctation. The narrowest segment 
measured 6 mm in diameter and the isthmus measured 
15.5 mm. After a bench testing, a 48 mm long-covered 
Zephyr stent was mounted on a 16 mm × 40 mm Z-med 
balloon (NuMED Inc, Hopkinton, NY) [Figure 1]. The 
covered stent-balloon assembly was easily advanced 
through a 12F Mullins sheath (Cook Medical, Limerick, 
Ireland) and was deployed across the coarctation at 6 
atm. There was no stent migration or under-expansion 
during deployment. There was no residual gradient 
across the stent, and the aortogram showed no evidence 
of dissection or perforation [Figure 2].

On follow-up, the blood pressure was well controlled 
on bisoprolol which was given primarily for aortic 
root and ascending aortic dilatation. The computed 
tomography after 8 months showed a fully expanded 
stent with a diameter of 14 mm (12.5% recoil) and 
stent length was 46.8 mm suggesting no significant 
foreshortening (2.5%). There was no pseudoaneurysm or 
aortic dissection [Figure 3]. Valve surgery was postponed 
due to asymptomatic status, normal brain natriuretic 
peptide levels, and normal left ventricular function.

DISCUSSION

Large balloon expandable vascular-covered stents are 
used when aortic wall injury is anticipated during 
coarctation stenting.[1] It is frequently used to prevent 
and manage conduit rupture during dysfunctional right 
ventricular outflow tract stenting.[2] Longer covered stents 
find a recent role n the new transcatheter management of 
sinus venosus defects.[3] The covered Cheatham-Platinum 
stent (NuMed, Hopkington, New York) is the most widely 
used balloon expandable stent available in premounted 
or nonpremounted versions.[1] The closed- cell design 
leads to significant foreshortening at larger diameters. As 
the ePTFE covering is glued using cyanoacrylate adhesive 
only at 0° and 180° of both ends and not to each stent 
strut, the covering may slide over the struts during 
expansion leading to its malfunction on overstretching 
in larger vessels.[6]

The Advanta V12 LD (Atrium medical corporation, 
Merrimack, NH) was introduced as a revolutionary 
product with ePTFE cover sandwiching both the interior 

Figure 1: Bench testing of a 34 mm covered Zephyr stent (a) 
on a 22 mm × 4 mm balloon (b) showing good integrity of the 
ePTFE cover and minimal foreshortening (c) from 34 mm to 
31.5 mm (7.4%) and absence of recoil (d). ePTFE: Expanded 
polytetrafluoroethylene
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and exterior of the stent. This attractive attribute 
unfortunately resulted in significant recoil leading 
to the recall of large sizes. It also foreshortens on 
expansion and is currently only available in limited 
diameters and lengths.[7] The Optimus-CVS-covered 
stent (AndraTec GmbH, Koblenz, Germany), covered 
Andrastent (Andramed GmbH, Reutlingen, Germany), 
and BeGraft aortic stent (Bentley Innomed, Hechingen, 
Germany) are three newer balloon expandable, hybrid 
cell cobalt-chromium covered stents available for human 
use.  They are characterized by an ePTFE  cover thermally 
bonded to all the metal struts of the stent. The last among 
them is premounted on a balloon. Though they are shown 
to be effective in coarctation stenting, they show some 
degree of foreshortening.[6,8,9]

In comparison to all these foreshortening stents, 
Zephyr-covered stent is a nonforeshortening balloon 
expandable stent, where the ePTFE cover is made using 
a sutureless lamination technology. Covered Zephyr 
is the first of the kind to be made in India. In this 
first-in-man experience in coarctation, the stent could 
be implanted successfully without any complications 
such as pseudoaneurysm and dissection noted on 
follow-up computed tomography. On a bench test, 
the integrity of the fabric was retained even when 
expanded to 22 mm. The nonforeshortening stent 
attribute makes the process of stent length selection 
easier without the need for considering the diameter of 
the balloon used for its deployment. This is especially 
true when longer lengths of stents of very large 
diameters are needed as in transcatheter sinus venosus 
defect closure.[10]

CONCLUSION

The new Zephyr-covered stent with an ePTFE cover 
created using sutureless lamination technology is safe 
and effective when used to stent aortic coarctation. 
However, longer follow-up and more data of this first 
Indian-made large vessel-covered stent are needed. 
Its utility on other emerging indications, such as sinus 
venosus defect, also needs to be studied.
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Figure 2: Aortogram in lateral view (a) shows severe postsubclavian 
coarctation and poststenotic dilatation of descending aorta. After 
deployment of a 48 mm long covered Zephyr stent on a 16 mm 
balloon, (b) angiogram with a marker pigtail shows good expansion 
without foreshortening. (c) Magnified view (d) shows complete 
stent expansion
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Figure 3: Multiplanar reformatted view shows the stent in the long axis view of the aortic arch (a) on computed tomography at 6‑month 
follow‑up. The cross‑sectional views at the upper, (b) middle (c), and lower (d) levels and volume rendered image (e) show good 
opposition of covered stent to the aortic wall without any evidence of pseudoaneurysm. The stent length is 46.8 mm demonstrating 
negligible foreshortening
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