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(57) ABSTRACT 

Instrumentation for percutaneous delivery of blood ?ltration 
devices to atrial appendages includes a curved access sheath 
and a delivery tube. The curved access sheath is coursed 
through the patient’s vasculature to gain transseptal access 
to a left atrial appendage. A compressed ?lter device 
attached to a tether Wire is loaded in the delivery tube. The 
loaded delivery tube is advanced through the pre-positioned 
access sheath to place the device in a deployment position. 
The access sheath and the delivery tube can be mechanically 
locked and moved together to place the device in a suitable 
deployment position. The device is deployed by expelling it 
from the delivery tube either by retracting the delivery tube 
over the tether Wire, or by moving the tether Wire forward 
through the delivery tube. The expelled device, Which is not 
constrained by the delivery tube Walls, self expands to its 
useful siZe in the subject atrial appendage. A?lter membrane 
in the deployed extends across the appendage ostium to ?lter 
blood ?oW through the ostium. The ?lter membrane is 
con?gured to present a ?at surface to atrial blood ?oW past 
the ostium. 
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ATRIAL APPENDAGE BLOOD FILTRATION 
SYSTEMS 

[0001] This application claims the bene?t of US. provi 
sional application No. 60/351,898, ?led Jan. 25, 2002, US. 
provisional application No. 60/379,921, ?led May 10, 2002, 
US. provisional application No. 60/417,110, ?led Oct. 8, 
2002, and US. provisional application No. 60/403,720, ?led 
Aug. 14, 2002, all of Which are is hereby incorporated by 
reference in their entireties herein. 

BACKGROUND OF THE INVENTION 

[0002] The invention relates to ?ltration of cardiac blood 
?oW betWeen an atrial appendage and its associated atrium. 
The blood ?ltration prevents the dispersal of thrombi, Which 
may be formed in the atrial appendage, into the body’s blood 
circulation system. In particular the invention relates to 
implant ?lter devices, and apparatus for the percutaneous 
delivery and implantation of such devices in the heart. 

[0003] Structural heart disease or other cardiac conditions 
in a patient can result in atrial ?brillation, Which in turn 
causes blood to pool or stagnate in the patient’s atrial 
appendage. Thrombi (i.e., blood clots) are prone to form in 
the atrial appendages With stagnant blood. The blood clots 
may subsequently break off and migrate to the brain leading 
to stroke, or to other parts of the body causing loss of 
circulation to the affected organ. The left atrial appendage 
(LAA), Which is anatomically disposed on top of the left 
atrium, happens to be a particularly likely site for harmful 
blood clot formation. Thromboembolic events such as 
strokes are frequently traced to blood clots from the LAA. 

[0004] The risk of stroke in patients With atrial ?brillation 
may be reduced by drug therapy, for eXample, by using 
blood thinners such as Coumadin. HoWever, not all patients 
cannot tolerate or handle the blood thinning drugs effec 
tively. Alternative methods for reducing the risk of stroke 
involve surgery to remove or obliterate the LAA. Other 
proposed methods include using mechanical devices to 
occlude the atrial appendage opening and thereby stop blood 
?oW from the atrial appendage into its associated atrium. 

[0005] Another prophylactic method for avoiding strokes 
or other thromboembolic events caused by blood clots 
formed in atrial appendages involves ?ltering harmful 
emboli from the blood ?oWing out of the atrial appendages. 
Co-pending and co-oWned US. patent application Ser. No. 
09/428,008, US. patent application Ser. No. 09/614,091, 
US. patent application Ser. No. 09/642,291, US. patent 
application Ser. No. 09/697,628, US. patent application Ser. 
No. 09/932,512, US. patent application Ser. No. 09/960, 
749, US. patent application Ser. No. 10/094,730, US. 
patent application Ser. No. 10/198,261, and US. patent 
application Ser. No. 10/200,565, all of Which are hereby 
incorporated by reference in their entireties herein, describe 
?ltering devices Which may be implanted in an atrial 
appendage to ?lter the blood ?oWing out of the atrial 
appendage. The devices may be delivered percutaneously to 
the heart through the body’s blood vessels using common 
cardiac catheteriZation methods. These catheteriZation pro 
cedures often involve ?rst deploying an access system to 
position an access sheath through a patient’s vascular system 
to the interior locations in the patient’s heart. The access 
sheath provides a passageWay through Which implant 
devices are passed from outside the patient’s body to interior 
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locations in the heart. Delivery of the devices to the LAA 
may involve transseptal catheteriZation procedures, in Which 
access to the left atrium is gained from the right atrium by 
puncturing the intervening septum. One or more indepen 
dent delivery systems may be used to deliver the devices 
through the access sheath. 

[0006] US. patent application Ser. No. 09/932,512, US. 
patent application Ser. No. 10/094,730, and US. patent 
application Ser. No. 10/200,565, disclose expandable 
implant devices Which are small and Which can be delivered 
percutaneously by catheters to the atrial appendages. The 
effectiveness or success of medical procedures using the 
implant devices may depend on the proper deployment and 
retention of the devices in a suitable orientation in the atrial 
appendages. US. patent application Ser. No. 09/960,749 
discloses a catheter apparatus having position guides. US. 
patent application Ser. No. 10/198,260 discloses a catheter 
apparatus having a device tether, Which alloWs a deployed 
device to be retrieved for repositioning as necessary. 

[0007] Consideration is noW being given to improving 
implant devices and to improving catheteriZation apparatus 
including access and delivery systems for the percutaneous 
delivery of such devices through geometrically complex 
vascular paths leading, for eXample, to the left atrial append 
age. 

SUMMARY OF THE INVENTION 

[0008] The invention provides instrumentation for percu 
taneously implanting ?lter devices in atrial appendages to 
?lter blood ?oWing betWeen the atrial appendages and 
associated atrial chambers. The ?lter devices are designed to 
prevent dispersal of blood clots formed in the atrial append 
ages into the body’s blood circulation system. 

[0009] The ?lter devices are self-expanding elastic or 
compressible frames made from chicken Wire-like mesh. 
The Wire frames are made of shape-memory alloy materials 
such as nitinol. A typical device at its natural or eXpanded 
siZe may be about an inch in diameter and about an inch 
long. The Wire frames may have a generally cylindrical or 
conical shape With a closed end. A blood-permeable ?lter 
membrane covers the closed end. The ?lter-membrane cov 
ered closed end eXtends across the ostium of a subject atrial 
appendage in Which a device is used. In one embodiment, 
the ?lter membrane is made of a polyester Weave or knit 
having a nominal hole siZe of about 125 um. The ?lter 
membrane ?lters harmful-siZed emboli from the blood ?oW 
betWeen the appendage and the atrium. 

[0010] The Wire frame sides are shaped for an interference 
?t in the subject atrial appendage in Which the device is used. 
The closed end Wire sections may be S-shaped and serve as 
resilient springs, Which push or bias the cylindrical side 
portions of the Wire frame outWard. Additionally, tissue 
engaging barbs are disposed on the Wire frame to aid or 
encourage retention of the device at its implant location. The 
Wire frames have sockets or other ?Xtures for attaching a 
delivery tether Wire or shaft. The attachment sockets are 
disposed about longitudinal frame aXis at or about the Wire 
frames’ closed ends. The Wire frames are suitably recessed 
to accommodate the attachment sockets so that closed ends 
of the devices (the supported ?lter membranes) have a 
substantially undulating or ?at surface topography. 


























