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DELIVERY SYSTEMS FOR PROSTHETIC
HEART VALVE

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of U.S. Provi-
sional Application No. 61/512,328, filed Jul. 27,2011, which
1s incorporated herein by reference.

FIELD

The present disclosure concerns embodiments of delivery
systems for implanting prosthetic heart valves.

BACKGROUND

Prosthetic cardiac valves have been used for many years to
treat cardiac valvular disorders. The native heart valves (such
as the aortic, pulmonary and mitral valves) serve critical
functions 1n assuring the forward tlow of an adequate supply
of blood through the cardiovascular system. These heart
valves can be rendered less effective by congenital, intlam-
matory or infectious conditions. Such damage to the valves
can result 1n serious cardiovascular compromise or death. For
many years the definitive treatment for such disorders was the
surgical repair or replacement of the valve during open heart
surgery, but such surgeries are prone to many complications.
More recently a transvascular technique has been developed
for mntroducing and implanting a prosthetic heart valve using
a flexible catheter 1n a manner that 1s less invasive than open
heart surgery.

In this technique, a prosthetic valve 1s mounted in a
crimped state on the end portion of a flexible catheter and
advanced through a blood vessel of the patient until the pros-
thetic valve reaches the implantation site. The prosthetic
valve at the catheter tip 1s then expanded to its functional size
at the site of the defective native valve such as by inflating a
balloon on which the prosthetic valve 1s mounted. Alterna-
tively, the prosthetic valve can have a resilient, self-expanding
stent or frame that expands the prosthetic valve to its func-
tional size when 1t 1s advanced from a delivery sheath at the
distal end of the catheter.

A prosthetic valve that has a relatively large profile or
diameter 1n the compressed state can 1nhibit the physician’s
ability to advance the prosthetic valve through the femoral
artery or vein. More particularly, a smaller profile allows for
treatment of a wider population of patients, with enhanced
safety. Thus, a need exists for delivery devices that can mini-
mize the overall crimp profile of the prosthetic valve for the
delivery of the prosthetic valve through the patient’s vascu-
lature.

Relatively long delivery devices, such as used for trans-
femoral delivery of a prosthetic valve, can inhibit the physi-
cian’s ability to position the prosthetic valve precisely at the
desired implantation site because the forces applied to the
handle at one end of the delivery device can cause unwanted
movement of the prosthetic valve at the opposite end of the
delivery device. Thus, a need exists for delivery devices that
allow a physician to accurately control the positioning of the
prosthetic valve at the desired implantation location.

When imntroducing a delivery device into the body, an intro-
ducer sheath typically 1s 1nserted first and then the delivery
device 1s inserted through the introducer sheath and into the
body. If the prosthetic valve 1s mounted on a balloon catheter,
the prosthetic valve can contact the inner surface of the intro-
ducer sheath and may become dislodged from its preferred
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location on the balloon catheter, depending on the size of the
crimped valve. Thus, a need exists for delivery devices that

can better retain the crimped valve at its desired location on

the balloon catheter as 1t 1s advanced through an introducer
sheath.

SUMMARY

Described herein are systems and methods for delivering
prosthetic devices, such as prosthetic heart valves, through
the body and into the heart for implantation therein. The
prosthetic devices delivered with the delivery systems dis-
closed herein are, for example, radially expandable from a
radially compressed state mounted on the delivery system to
a radially expanded state for implantation using an inflatable
balloon (or equivalent expansion device) of the delivery sys-
tem. Exemplary delivery routes through the body and into the
heart include transtemoral routes, transapical routes, and
transaortic routes, among others. Although the devices and
methods disclosed herein are particular suited for implanting
prosthetic heart valves (e.g., a prosthetic aortic valve or pros-
thetic mitral valve), the disclosed devices and methods can be
adapted for implanting other types of prosthetic valves within
the body (e.g., prosthetic venous valves) or other types of
expandable prosthetic devices adapted to be implanted 1n
various body lumens.

In some embodiments, a delivery apparatus for implanting
a prosthetic, transcatheter heart valve via a patient’s vascula-
ture includes an adjustment device for adjusting the position
of a balloonrelative to a crimped prosthetic valve (and/or vice
versa). A balloon catheter can extend coaxially with a guide
(or flex) catheter, and a balloon member at the distal end ofthe
balloon catheter can be positioned proximal or distal to a
crimped prosthetic valve. The balloon member and the
crimped prosthetic valve can enter the vasculature of a patient
through an 1ntroducer sheath and, once the balloon member
and the crimped prosthetic valve reach a suitable location 1n
the body, the relative position of the prosthetic valve and
balloon member can be adjusted so that the balloon member
1s positioned within the frame of the prosthetic valve so that
the prosthetic valve eventually can be expanded at the treat-
ment site. Once the crimped prosthetic valve 1s positioned on
the balloon, the prosthetic valve 1s advanced to the vicinity of
the deployment location (1.e., the native aortic valve) and the
adjustment device can further be used to accurately adjust or
“fine tune” the position of the prosthetic valve relative to the
desired deployment location.

An exemplary method of implanting a radially compress-
ible and expandable prosthetic device (e.g., a prosthetic heart
valve) 1 the heart comprises: (a) introducing a delivery
device into the body of a patient, the delivery device compris-
ing a handle portion, an elongated shaft extending from the
handle portion, the shaft having a distal end portion mounting
an inflatable balloon and a prosthetic heart valve in a radially
compressed state; (b) advancing the distal end portion of the
delivery device toward the native heart valve until the pros-
thetic valve 1s within or adjacent the annulus of the native
heart valve; (¢) positioning the prosthetic heart valve at a
desired implantation position within the annulus of the native
by rotating an adjustment device coupled to the handle por-
tion and the shaft to cause the shaft and the prosthetic valve to
move distally and/or proximally relative to the handle portion
until the prosthetic heart valve 1s at the desired implantation
position; and (d) after the prosthetic heart valve has been
moved to the desired implantation position, inflating the bal-
loon to cause the prosthetic heart valve to radially expand and
engage the annulus of the native heart valve.



