
Tunnel stent technique as an alternative treatment for left main
protection in valve-in-valve transcatheter aortic valve implantation



• A rare but devastating life-threatening complication with an incidence of about 1% in native valves but 3 or 4 times

higher after valve-in-valve procedures;

• Is a complete or partial obstruction of one or both coronary ostia during transcatheter aortic valve implantation (TAVI)

and typically occurs as abrupt haemodynamic instability with rapid progression to shock and ventricular arrhythmias;

• Is usually caused by direct coverage of the ostia by displaced native leaflets or, in valve-in-valve procedures, by the

displacement of the bioprosthetic leaflets or of other components of the transcatheter heart valve (THV);

• Other mechanisms may include coronary dissection, haematoma or embolisation of thrombotic or degenerative material;

• Acute coronary artery obstruction (CAO) has a major effect on morbidity and mortality after TAVI (30-day mortality 8-

41% for native valves and up to 53% in valve-in-valve cases);

• The type and rapidity of coronary revascularization are important determinants of the outcome after CAO;

• Delayed CAO has been also reported as a rare cause of MI after TAVI, with similarly high in-hospital mortality rates (50%)

and is categorised as early (0-7 days after TAVI) or, less frequently, late (> 7 days);

Coronary artery obstruction in TAVI



Assess the risk of CAO

TAVI Valve-in-valve

• Female

• Coronary height ≤10 mm

• Sinus of Valsalva ≤28 mm

• Leaflet lenght relative to coronary height

• Calcific masses/leaflet thickness and 

distribution

• Stented valve with leaflets mounted

exteriorly

• Stentless valve design

• Virtual transcatheter valve to

coronary ostium distance ≤4 mm

Reconsider SAVR

Preventive measures during TAVI

Retrievable THV                   Avoid oversizing Tailor THV type BASILICA                   Coronary protection

± chimney stenting

Modified from Russeel et al. Interv Cardiol 2020;15:e09.

Strategies in patients at risk of coronary artery obstruction



• A 66 years old woman was admitted to our Hospital to be submitted to valve in valve

transcatheter aortic valve implantation;

• In 1996 she had exudative pericarditis treated with partial pericardiectomy;

• In march 2015 she underwent surgical aortic valve replacement (SAVR) with Edwards magna

bioprosthesis n. 21 for severe stenosis of bicuspid aortic valve;

• In january 2017 diagnosis of prosthetic valve endocarditis with right femoral embolic

complication treated with thromboendarterectomy and on 14/03/2017 REDO cardiac surgery

to replace aortic valve and ascending aorta with Bentall aortic homograft n. 23;

• In march 2021 demonstration of severe stenosis of the aortic homograft (V max 4,4 m/sec,

peak gradient 78 mmHg, mean gradient 47 mmHg) and mitral valve prolapse with moderate

regurgitation;

• The case was discussed in our Institutional Heart Team and approved for valve-in-valve TAVI.

Clinical case



Aortic annulus perimeter 69.6 mm
Left Sinus of Valsalva diameter 26.4 mm

Circular estimation of the expansion range of the
TAVI device (blue circle), projection of the neo-
annulus measurement (white oval) and virtual
transcatheter heart valve (THV) to coronary artery
distance, which resulted 2.7 mm

Aortic root measurements

CT angiography and procedural planning



Sinuses height, distance between coronary ostia and 
aortic annular plane and estimated leaflets lenght.

Distance between coronary ostia and 
aortic annular plane
- Right 11.1 mm
- Left 9.4 mm
- Estimated leaflets lenght 13,2 mm 

for both right and left

On the basis of these measurements
a transfemoral TAVI was planned
with a retrievable THV 26 mm

Moreover, since the patient resulted
at high risk of left CAO, a procedure
with left main protection with
Chimney technique was planned

CT angiography and procedural planning



The tunnel stent technique starts as a
Chimney stenting procedure with left
coronary artery cannulation (A-C),
coronary wiring and stent passage through
the wire in the mid LAD after which the
aortic prosthesis is positioned in cusp
overlap projection (LAO 19° and caudal
16°) (D-E); opening of about 2/3 of the
prosthesis during ventricular pacing at 120
bpm in left oblique projection (LAO 36°)
(F) with coronary angiografic control (G)
and release of the valve in cusp overlap
(H); final angiographic control showing an
image at risk of CAO (LAO 23 cranial 28)
(I).

Tunnel stent technique: steps



After the retraction of the first catheter,
leaving the coronary wire in situ, left
coronary is reaccessed with another catheter
through the cells of the prosthetic valve
frame and another wire is put in the coronary
(A). One or more stent are implanted
between the frame of the aortic prosthesis
and coronary ostium (B-D). Final
angiographic control is performed (E). Before
removing the wire coronary intravascular
ultrasound control can be performed to
evaluate the optimal positioning and
expansion of the stents (F). Angio-CT
reconstructions of the valve frame and the
coronary stent and their structural
relationship, showing that the tunnel created
with the stents reached the prosthetic aortic
frame without significant protrusion in the
aortic lumen (G).

Tunnel stent technique: steps



We report a technique for left main treatment at risk of CAO after valve-in-valve TAVI alternative to Chimney, which is the
most commonly used.

Advantages:

• To create a continuous tunnel between coronary ostium and biprosthetic valve frame that should be as straight as
possible;

• Even when not perfectly straight, if some curves are present in its course, these are sweeter than the right angle
created with Chimney, possibly leading to a reduction in stent thrombosis;

• The structure created between coronary stent and bioprosthetic valve frame is more similar to aorto-coronary
anatomy with respect to that obtained after Chimney stenting;

Downsides:

• When retrieving the catheter from left main, though leaving the coronary wire in situ, before reaccessing the coronary,
acute CAO may occur, so in patients at higher risk of acute CAO Chimney should be preferred;

• Tunnel technique is longer than Chimney and may require a larger amount of contrast medium, so it should not be
chosen in patients at risk of contrast induced nephropathy

• Coronary reaccess may be difficult and should not be always possible to be perfectly aligned with coronary ostium,
this should not lead to perform multiple attempts of coronary reaccess, in order to avoid complications;

• The selection of patients in whom performing Tunnel technique should be carefully evaluated either before and during
the procedure

Discussion
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