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Combined chimney stenting and bioprosthetic valve 
fracturing during transcatheter aortic valve-in-valve 
implantation 
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Coronary artery occlusion (CAO) is a rare but 
life-threatening complication of transcatheter 
aortic valve implantation (TAVI). It is defined 
as evidence of new, partial, or complete ob-
struction of the coronary artery ostium [1]. 
Underlying mechanisms include obstruction 
caused by implanted bioprosthetic valves, 
native leaflets, calcifications, or artery dissec-
tion. The incidence of CAO is <1%, but there 
are several risk factors for its appearance 
including advanced age, female sex, and no 
previous coronary artery bypass graft. Other 
risk factors are low height of the coronary 
artery ostium, narrow sinus of Valsalva, use 
of balloon-expandable bioprosthesis, and 
valve-in-valve implantation, especially when 
treating stented prostheses with the leaflet 
sutured outside [2]. Chimney stenting is 
a technique for coronary artery ostium pro-
tection, by deployment of the stent extend-
ing from the coronary artery into the aorta, 
located exteriorly, parallelly, and cranially to 
the implanted valve.

An 84-year-old female with chronic heart 
failure with preserved ejection fraction (EF, 
61%) and severe symptomatic aortic valve 
dysfunction was admitted to the hospital with 
New York Heart Association (NYHA) class III and 
Canadian Cardiovascular Society (CCS) class II 
symptoms. The patient underwent surgical 
aortic valve replacement with the use of a Sorin 
Mitroflow 19A prosthesis in 2013. Echocardi-
ography showed severe bioprosthesis failure 
due to massive leaflets calcification with their 
minimal mobility, resulting in valve stenosis 
(Vmax, 5.6 m/s; pressure gradient max/mean, 
125/72 mm Hg; aortic valve area assessed us-
ing velocity time integral [AVA VTI], 0.78 cm2; 
aortic  valve area index [AVAi], 0.48 cm2/m2) 

and regurgitation (mainly transvalvular) with 
descending aorta holodiastolic flow reversal 
(24 cm/s). Computed tomography (CT) visual-
ized a small aortic annulus diameter (15.4 mm), 
low height of the left main ostium (6.9 mm 
above the aortic valve annulus), and small 
projected valve-to-coronary distance (VTC 
<4 mm), which categorized the patient as at 
high risk of CAO occurrence.

By the decision of the Heart Team, the 
patient was referred for TAVI via right fem-
oral access. An everolimus-eluting stent 
(4.0 × 28 mm) was parked in the the left 
anterior descending artery (LAD) and Evolut 
R 23 mm was introduced into the failed pros-
thesis. After achieving the optimal position, 
the valve was fully expanded. Immediately 
after valve expansion, DES was retracted from 
the LAD and implanted into the left main 
artery, and it partially protruded into the 
aorta (“chimney stenting”). Finally, Evolut R 
postdilatation with a non-compliant balloon 
(Atlas Gold 20 mm) and simultaneous stent 
postdilatation (“kissing balloon”) was per-
formed to fully expand the Evolut prosthesis in 
the surgical prosthesis (fracture or modify) and 
maintain the adequate stent lumen. Optimal 
valve implantation and coronary artery pro-
tection were achieved. Angiography showed 
the expected procedural result, with no signs 
of CAO and with TIMI3 flow. On postprocedur-
al echocardiography, a good procedure effect 
with a 5% paravalvular leak was observed, and 
a mean pressure gradient across the prosthe-
sis was 15 mm Hg. The patient was discharged 
in good clinical condition on day 5.

CAO is a major complication of valve-
in-valve TAVI associated with an extremely 
unfavorable prognosis. Chimney stenting 
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presents a safe and reproducible preventive method for 
avoiding CAO [3, 4]. Possible downsides of this technique 
include stent underexpansion requiring postdilatation or 
second stent implantation, which may result in a higher risk 
of thrombosis or restenosis. It may also be more difficult 
to intubate protruding stents when needed in the future. 
Annular rupture following bioprosthetic valve fracturing 
is very rare but probably should be avoided in the heavily 
calcified annulus, left ventricular outflow tract (LVOT), or 
in patients after aortic root enlargement and replacement. 
To avoid stent deformation during non-compliant balloon 
bioprosthesis postdilatation, as this case demonstrates, the 
“kissing-balloon”  inflation could be successfully applied.
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Figure 1. Low height of the LCA ostium on CT (A, white arrow) and 
small valve to coronary distance (B). Flaring of the Evolut R valve (C), 
a visible stent parked in the LAD (C, white arrow). Expansion of the 
stent extending from the LCA into the aorta (D). Postdilatation with 
a non-compliant 20-mm Gold balloon with simultaneous stent dil-
atation (E). The optimal procedure effect — the implanted Evolut R 
valve and patent LCA ostium with the use of DES (F) by the chimney 
stenting technique, preserved coronary blood flow

Abbreviations: CT, computed tomography; DES, drug-eluting stent; 
LAD, left anterior descending artery; LCA, left coronary artery
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