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In this issue of the Journal, Bates et al. report their experience with
the Cheatham-Platinum 10-zig stent (NUMED, Hopkinton, NY, USA.) for
transcatheter treatment of congenital heart diseases (CHD), including 8
patients with right ventricular outflow tract (RVOT) interventions and 9
patients with aortic coarctation (CoA) repair. All CoA patients and the
majority of RVOT patients were adults, with a median age of 27 years. All
procedures were successful. The authors concluded that the 10-zig
Cheatham-Platinum (CP) stent can be used successfully and safely in
CHD.

To date, the CP stent is the only stent that has specifically been
created for CHD interventions. The first CP model, with 8-zig, was
released in the late 90°. It received the CE mark in January 2004, for
CoA, whereas the United States Food and Drug Administration (FDA)
only approved it in March 2016 for CoA stenting, and in October 2017
for RVOT interventions. The 10-zig pattern stent (CP10) received FDA
approval in October 2017, whereas further CE approval happened only
in January 2019, for both CP8 and CP10. This was 4 years after the
CP10 was first used in Bates’ study. This complex and time-consuming
pathway illustrates the administrative hurdles and the challenges
congenital interventionists face when choosing equipment. In the USA,
it took around 20 years to get the CP stent approved by the FDA, pre-
venting most of the centres and interventionists to use it. For many
years, the covered version of the CP8 was the only balloon-expandable
stent available to treat life-threatening complications, like acute aortic
dissection or conduit rupture following balloon dilation or bare stent
implantation [2]. Moreover, apart from CoA and RVOT lesions, a broad
spectrum of stenoses or defects in CHD interventions can be treated
with the CP stent, whilst the stent is not approved for this, despite
numerous published papers: branch pulmonary stenoses [3], vena
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cavae stenoses [3], Fontan anastomoses stenoses [3], Fontan fenestra-
tion closure [4], Mustard obstructions and leaks [5] and sinus venosus
defects closure [6].

With limited shortening and being expandable up to 30mm in
diameter, the advantage of the CP10 over the CP8 is considerable for
adult CHD interventions (Fig. 1). When used for RVOT pre-stenting, it
will potentially expand the indication for percutaneous pulmonary
valve implantation, especially in very large outflow tracts. Another
interesting example is the percutaneous repair of superior sinus venosus
atrial septal defect (SVASD). Nowadays, most SVASDs are indeed
repaired using the covered CP10. However, this stent is still not CE
marked or FDA approved for this procedure. Moreover, some countries,
like the United Kingdom, have restricted the use of the longer (7 and 8
cm) version of the covered CP10, which is often more suitable for the
repair of these defects. Having only the 6cm long covered CP10 for
SVASD repair increases the complexity of the procedure, with some-
times the need to implant another bare stent in the upper part of the
superior vena cava, to improve the stability of the covered CP10 (Figs. 2
and 3).

Bates and colleagues should be congratulated for their successful
and pioneering experience with the CP10 stent, although it should be
acknowledged that most of the procedures reported in the study could
have also been achieved with the CE approved CP8. However,
reporting such highly successful use of off-label equipment should help
adult CHD interventionists to use the CP10 in the future. Ideally, the
CP10 should rather be used for procedures where high radial force is
crucial or stent foreshortening is undesirable, such as SVASD percu-
taneous closure.

2666-6685/0 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nend/4.0/).
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Fig. 1. CP stent and Andrastent characteristics: CP stent in 8-zig (CP8) and 10-zig (CP10) version with their diameter vs. length characteristics (A) and foreshortening
percentage compared to baseline length (B). Numeric data obtained from vendor website. For A, arrows indicate the baseline stent length, with CP8 and CP10 in 60,
55, 50, 45 and 39mm. The CP10 expands the range of CP stents and offers relatively similar foreshortening characteristics.
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Fig. 2. Percutaneous repair of superior sinus venosus atrial septal defect using a 6cm covered, 10-zig CP stent: Example of percutaneous repair of superior sinus
venosus atrial septal defect, using a 6cm 10zig covered CP stent (CP10), with angiography of superior vena cava and right upper pulmonary vein [1], balloon sizing
[2], CP10 implantation [3]. Whilst the CP10 remained in stable position [4], its position had to be secured using another 36/12 LD Max (Medtronic, Dublin, Ireland)
bare stent [5], enabling stable anchoring in the superior vena cava [6].

Fig. 3. 3D reconstruction after percutaneous repair
of superior sinus venosus atrial septal defect: Pos-
terior (A) and modified superior (B) view of a 3D
reconstruction based on computed tomography, in
a patient after percutaneous repair of superior sinus
venosus atrial septal defect, using a covered, 6¢cm,
10zig CP stent (CP10) and a further, LD Max bare
stent, implanted in the superior vena cava (SVC), in
order to stabilize the CP10. Pulmonary veins,
including the right upper (RUPV), right lower
(RLPV), left upper (LUPV) and left lower (LLPV) are
draining to the left atrium (LA), with a minimal
diameter of the RUPV-LA tunnel behind the stent
(arrows) at 11 x 18mm. The CP10 extends low
enough to the right atrium (RA), to fully cover the
atrial septal defect.
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