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(57) ABSTRACT 

Methods and apparatus for direct coronary revasculariZation 
wherein a transrnyocardial passageway is formed between a 
chamber of the heart and a coronary blood vessel to permit 
blood to How therebetween. In some embodiments, the 
transrnyocardial passageway is formed between a chamber 
of the heart and a coronary vein. The invention includes 
unstented transrnyocardial passageways, as well as trans 
rnyocardial passageways wherein protrusive stent devices 
extend from the transrnyocardial passageway into an adja 
cent coronary vessel or chamber of the heart. The apparatus 
of the present invention include protrusive stent devices for 
stenting of transrnyocardial passageways, intraluminal valv 
ing devices for valving of transrnyocardial passageways, 
intracardiac valving devices for valving of transrnyocardial 
passageways, endogenous tissue valves for valving of trans 
rnyocardial passageways, and ancillary apparatus for use in 
conjunction therewith. 
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METHODS AND APPARATUS FOR 
TRANSMYOCARDIAL DIRECT CORONARY 

REVASCULARIZATION 

RELATED APPLICATIONS 

[0001] This patent application is a continuation-in-part of 
co-pending US. patent application Ser. No. 08/730,327, 
?led Oct. 11, 1996, Ser. No. 08/730,496 ?led Oct. 11, 1996, 
and Ser. No. 08/837,295 ?led Apr. 11, 1997 the entire 
disclosure of each such related application being expressly 
incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention pertains generally to medical 
treatment methods and devices, and more particularly to 
methods and devices for transluminal direct coronary revas 
culariZation. 

BACKGROUND OF THE INVENTION 

[0003] 1. Coronary Artery Disease 

[0004] Coronary artery disease continues to be one of the 
leading causes of morbidity and mortality, throughout the 
World. The typical etiology of coronary artery disease is 
characteriZed by the build-up of atherosclerotic plaque 
Within the coronary arteries. Such deposits of atherosclerotic 
plaque tend to fully or partially block the How of blood 
through the affected coronary arteries, and if untreated can 
result in myocardial ischemia, infarction and death. 

[0005] For many years, the traditional surgical treatment 
of coronary artery disease has been coronary artery bypass 
surgery. In traditional coronary artery bypass surgery, the 
patient is generally anesthetiZed and placed on cardiopul 
monary bypass. A thoracotomy is performed and the 
obstructed coronary blood vessels are exposed by surgical 
dissection. One or more segments of the patient’s saphenous 
vein or internal mammary artery is/are harvested for use as 
bypass graft(s). The harvested segment(s) of vein or artery 
is/are then anastomosed to the obstructed coronary 
artery(ies) to form bypass conduit(s) around the arterial 
obstruction(s). Such traditional coronary artery bypass sur 
gery is expensive, extremely invasive, and is associated With 
signi?cant operative and perioperative complications. 

[0006] One alternative to traditional coronary artery 
bypass surgery is balloon angioplasty. In balloon angio 
plasty, a ?exible guide catheter is percutaneously inserted 
into a peripheral artery (e.g., the femoral artery) and is 
transluminally advanced through the vasculature until the 
distal tip of the catheter is Within an obstructed coronary 
artery. Thereafter, a balloon catheter is passed through the 
guide catheter and into the obstructive lesion. The balloon of 
the balloon catheter is in?ated one or more times to dilate 
coronary artery in the region of the obstructive lesion. These 
balloon angioplasty procedures tend to be less expensive and 
less traumatic than traditional coronary artery bypass sur 
gery. HoWever, balloon angioplasty procedures of this type 
have been associated With a signi?cant incidence of rest 
enosis at the angioplasty site. The cause and mechanism of 
such restenosis continues to be the subject of ongoing study. 
HoWever, such restenosis has generally been attributed to 
either a) an increase in the mass of the artery Wall (e.g., 
neointima formation), b) a thickening of the artery Wall 
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Without substantial change in it’s mass (e.g., vascular 
remodeling) and/or c) radial contraction of the balloon 
dilated artery Wall upon healing of cracks and ?ssures that 
have been created by the balloon dilation process. 

[0007] Another alternative to traditional coronary artery 
bypass surgery is transluminal atherectomy or ablation of 
the obstructive matter Within the coronary artery. These 
transluminal atherectomy or ablation procedures are per 
formed by passing a catheter-mounted ablation apparatus 
through the vasculature to the site of the coronary obstruc 
tion. the catheter-mounted ablative apparatus is then utiliZed 
to cut, shave, sonicate, pulveriZe or otherWise ablate the 
obstructive matter from the lumen of the coronary artery. 
These atherectomy or ablative procedures must be per 
formed With caution to avoid abrasion or damage to the 
artery Wall, as such abrasion or damage can result in 
excessive scaring and subsequent reclusion of the artery 
lumen. Furthermore, these atherectomy or ablative proce 
dures may, in some cases at least, be confounded by the need 
to meticulously contain and remove the severed fragments 
of obstructive matter in order to prevent such fragments of 
obstructive matter from escaping into the patient’s circula 
tory system. Examples of such atherectomy catheters and 
other catheter-mounted ablative apparatus are described in 
US. Pat. No. 3,433,226 (Boyd), US. Pat. No. 3,823,717 
(Pohlman, et al.), US. Pat. No. 4,808,153 (Parisi), US. Pat. 
No. 4,936,281 (StasZ), US. Pat. No. 3,565,062 (Kuris), US. 
Pat. No. 4,924,863 (SterZer), 4B70,953 (Don Michael, et 
al.), US. Pat. No. 5,069,664 (Suess, et al.), US. Pat. No. 
4,920,954 (Alliger, et al.) and US. Pat. No. 5,100,423 
(Fearnot), as Well as foreign patents/patent publications 
EP0347098A2 (Shiber), WO87-05739 (Cooper), WO89 
06515 (Bernstein, et al.), WO90-0130 (Sonic Needle Corp.), 
EP316789 (Don Michael, et al.), DE 3,821,836 (Schubert), 
DE2438648 (Pohlman), and EP 0443256A1 (Baruch). 

[0008] Other alternatives to traditional coronary artery 
bypass surgery have included minimally invasive endo 
scopic procedures Which, ostensibly at least, can be per 
formed through small (e.g., 1-3 cm) incisions formed in the 
patient’s chest Wall, by insertion of a thoracoscope and 
associated operative instruments through such incisions. 
One such thoracoscopic coronary bypass procedure is 
described in US. Pat. No. 5,452,733 (Sterman et al.). If 
perfected, these minimally invasive coronary artery bypass 
procedures may lessen the discomfort and length of recovery 
time experienced by patients Who undergo such minimally 
invasive procedures vis a vis those Who undergo traditional 
coronary artery bypass surgery. HoWever, the performance 
of endoscopic surgical procedures of this type typically 
requires a great deal of operator skill and training. Further 
more, as With traditional coronary artery bypass surgery, the 
patients on Whom these thoracoscopic procedures are per 
formed are likely to undergo general anesthesia (With or 
Without cardiopulmonary bypass) and the creation of a 
pneumothorax due to the formation of full-thickness inci 
sion(s) in the chest Wall. Thus, many of the draWbacks 
associated With traditional coronary artery bypass surgery, 
are also associated With these minimally invasive thoraco 
scopic procedures. 

[0009] ii. Transmyocardial RevasculariZation 

[0010] Another type of procedure Which has been devised 
for improving blood How to ischemic regions of the myo 
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cardium is known as transmyocardial revasculariZation 
(TMR). These TMR procedures generally involve the for 
mation of tunnels or passageways through the myocardial 
muscle for the purpose of providing improved blood ?oW. In 
one such TMR procedure, a tissue-boring device, such as a 
laser, is utiliZed to form a’series of small-diameter passage 
Ways from the epicardial surface of the heart, through the 
myocardium, and into the left ventricle. Jeevanandam, et al., 
Myocardial Revascularization By Laser-Induced Channels, 
Surgical Forum XLI, 225-227 (Oct. 1990); also see, US. 
Pat. No. 4,658,817 (Hardy). 

[0011] Avariant of the above-described TMR procedure is 
described in US. Pat. No. 5,389,096, (Aita, et al.), Wherein 
a catheter-mounted tissue-boring apparatus (e.g., a laser) is 
advanced into a chamber (i.e., left ventricle) of the heart and 
is used to form a plurality of blind, partial-thickness pas 
sageWays from the chamber of the heart into the myocar 
dium. 

[0012] Modi?ed TMR procedures have also been 
described Wherein an internally valved transmyocardial pas 
sageWay is formed betWeen a coronary artery and the left 
ventricle of the heart, such that blood from left ventricle may 
?oW into the coronary artery. These modi?ed TMR proce 
dures, hereinafter generally referred to as “Transmyocardial 
Direct Coronary RevasculariZation” (TMDCR), are 
described in US. Pat. Nos. 5,287,861 (Wilk), 5,409,019 
(Wilk), and 5,429,114 At least some of these 
TMDCR methods require that a catheter be introduced into 
the obstructed coronary artery and advanced through the 
obstructive lesion. After the catheter has been advanced 
through the obstructive lesion, the distal tip of the catheter 
is stirred or bent toWard the artery Wall and a tissue 
penetrating element is passed through the artery Wall, 
through the adjacent myocardium, and into the chamber of 
the left ventricle. Also, in this previously described TMDCR 
method, a stent or valving apparatus is required to be 
positioned Within the transmyocardial passageWay to per 
form a one-Way valving function (i.e., to open and close the 
transmyocardial passageWay in accordance With changes in 
the systolic-diastolic cardiac cycle). 

[0013] These TMDCR methods, previously described in 
US. Pat. No. 5,287,861 (Wilk), US. Pat. No. 5,409,019 
(Wilk) and US. Pat. No. 5,429,114 (Wilk), may be dif?cult 
or impossible to perform in patients Who suffer from total or 
near total obstructions of a coronary artery, because of the 
necessary for advancing the catheter through the coronary 
artery obstruction to accomplish creation of the transmyo 
cardial passageWay at a location Which is doWnstream of the 
coronary obstruction. Furthermore, because these previously 
described TMDCR methods require placement of a stent 
Within the transmyocardial passageWay, such procedures are 
necessarily associated With procedural complexities associ 
ated With measuring and pre-cutting the stent to a precise 
length so that it ?ts Within the transmyocardial passageWay 
Without protruding into the chamber of the left ventricle 
and/or the lumen of the coronary artery. Also, any stent 
Which is positioned solely Within the transmyocardial pas 
sageWay may be subject to repetitive ?exing and/or stressing 
as the myocardium undergoes its normal contraction and 
relaxation. Such repeated ?exing and/or stressing of the 
intramyocardial stent may lead to unWanted migration, 
dislodgement or damage of the stent. 

May 23, 2002 

[0014] iii. Intermittent Coronary Sinus Occlusion For 
Coronary Retroperfusion 

[0015] Yet another procedure Which has been proposed as 
a means for treating acute myocardial ischemia is knoWn as 
intermittent coronary sinus occlusion (ICSO). In many if not 
all ICSO procedures, the in?atable balloon is placed in the 
coronary sinus and is attached to a mechanical pump. The 
mechanical pump operates to intermittently in?ate and 
de?ate the balloon so as to intermittently occlude the coro 
nary sinus. Such intermittent in?ation and de?ation of the 
balloon may be linked to the coronary sinus pressure so as 
to optimiZe the retroperfusion of the ischemic myocardium. 
Speci?c ICSO procedures have been described in Belamy, 
R. F: (et al.) E?ect of Coronary Sinus Occlusion on Coro 
nary Pressure-Flow Relations, Am. J. Physiol. 239 (Heart 
Circ. Physiol. 8) HS 57-HS64, 1980; Pantely, G. A. (et al.) 
E?ect of Resistance, And Zero Flow Pressure During Maxi 
mum Vasodilation in Swine, Cardiovascular Research, 
22:79-86, 1988. 

[0016] Because the coronary sinus balloon is typically 
mounted on a percutaneously inserted catheter and is con 
nected to an extracorporeally located pumping system, the 
clinical usefulness of these ICSO procedures is presently 
limited to temporary applications intended to minimiZe heart 
muscle damage folloWing infarction or during acute periods 
of myocardial ischemia. HoWever, the general concept of 
these ICSO procedures could be applicable for the long-term 
treatment of chronic myocardial ischemia if a totally ind 
Welling system could be devised Which Would eliminate the 
need for continued coronary sinus catheteriZation and/or the 
deployment of an extracorporeal pumping apparatus con 
nected to such catheter. 

[0017] When considering the manner in Which the ICSO 
procedures operate, it is helpful to bear in mind that the 
human circulatory system functions to send oxygenated 
blood from the aorta to the heart muscle (myocardium) via 
the left and right coronary arteries (small and large arteries). 
FolloWing the oxygen/metabolite exchange in the myocar 
dium, the venous system returns the de-oxygenated blood 
via the epicardial veins (large and small veins). A small 
fraction of the de-oxygenated blood returns through a set of 
small vessels Which empty directly into the chambers of the 
heart called the Thebesian veins. Support exists in clinical 
literature that these Thebesian vessels can carry as much as 
90 percent of the total coronary in?oW back into the cham 
bers of the heart. The Thebesian vessels connect to both the 
venous and arterial beds in an interface at the capillary level. 
Based upon this knoWledge of heart function, researchers 
have suggested that occluding the venous system (eg 
blocking the coronary sinus or other large vein), does not 
compromise heart function and may in fact create a bene? 
cial effect in cases of diseased or ischemic myocardium. 

[0018] One particular type of ICSO procedure, knoWn as 
pressure- controlled intermittent coronary sinus occlusion 
(PICSO), and apparatus for performing such procedure are 
described in European Patent Application No. EP0230996 to 
Mohl. In this PICSO procedure, an external balloon catheter 
is in?ated in the coronary sinus for a period of time (several 
cardiac cycles). This PICSO procedure is typically per 
formed in a hospital setting, during a coronary catheteriZa 
tion procedure. This PICSO procedure has been shoWn to 
elevate the pressure in the venous bed, providing a thera 
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peutic bene?t. (see, Mohl, The Development and Rationale 
of Pressure Controlled Intermittent Coronary Sinus Occlu 
sion—A New Approach to Protect Ischemic Myocardium, 
Wiener klinische Wochenschrift, pp 20-25, Jan. 6, 1984; also 
see, Moser, Optimization ofPressure Controlled Intermittent 
Coronary Sinus Occlusion Intervals by Density Measure 
ments, in The Coronary Sinus, Eds. Mohl, Wolner, Glogar, 
Darmstadt: Steinkopff Verlag, 1984 pp. 529-536; Schreiner, 
The Role of Intramyocardial Pressure During Coronary 
Sinus Interventions: A Computer Model Study, IEEE Trans 
actions on Biomedical Engineering, Vol. 37, No. 10, October 
(1990). In addition, research has shoWn that, in patients Who 
suffer from occlusive coronary artery disease, venous occlu 
sion may actually prevent or reduce the siZe of a subsequent 
infarct (heart attack). (Kralios, Protective E?rect of Coronary 
Sinus Obstruction from Primary Ischemia-Induced Ventricu 
lar Fibrillation in the Dog, Am. Heart J (1993) 125:987; 
LaZar, Reduction of Infarct Size With Coronary Venous 
Retroperfusion, Circulation (1992) 86:11 352). 

[0019] There currently exists a need to provide minimally 
invasive methods and devices Which have the capability of 
achieving therapeutic effects similar to those of the above 
described PICSO procedure of the prior art, but Which do not 
require continuing cardiac catheteriZation of the patient in 
order for the bene?cial effects of the procedure to remain. 
Accordingly, it is the object of the present invention to 
describe various devices that can be implanted percutane 
ously in the patient’s coronary sinus or great cardiac vein 
Where they remain implanted to achieve partial or total 
occlusion of the coronary venous system. One mechanism of 
the therapeutic bene?ts seen clinically are understood to be 
based upon the sloWing of the arterial How and subsequently 
the increased the dWell time of the blood in the capillary bed 
alloWing for an increased oxygen-metabolite exchange. The 
bene?ts of this phenomenon are better oxygen uptake and 
potentially a decrease in the infarct siZe in the event of a 
future cardiac arrest, and/or potentially global ischemic 
protection. Another mechanism providing potential bene?t 
is the resultant redistribution of How through collateral 
capillary beds, alloWing perfusion of regions of the heart that 
may be otherWise ischemic (lack of perfusion of blood ?oW 
due to disease in vessels feeding those regions). In addition, 
angiogenesis, a stimulation of the endothelial cells lining the 
internal Walls of vessels to form neW blood vessels, may be 
stimulated as a compensatory mechanism in response to the 
disruption of normal venous blood ?oW, thereby providing 
additional myocardial perfusion through neWly created 
blood ?oW conduits. 

[0020] In vieW of the above-summariZed shortcomings 
and complexities of the previously described TMDCR meth 
ods, there exists a need in the art for the development of 
improved TMDCR methods and associated apparatus Which 
may be utiliZed Without the need for cumbersome stenting of 
the transmyocardial passageWay and/or implantation of one 
Way valving apparatus Within the transmyocardial passage 
Way. Also, there exists a need for the development of a neW 
TMDCR methods Which can be performed in patients Who 
suffer from total or near total coronary artery occlusion(s), 
Without the need for advancing a catheter through such 
coronary artery occlusion(s). 
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SUMMARY OF THE INVENTION 

[0021] The present invention provides neW TMDCR 
methods, as Well as certain valving devices Which are usable 
in conjunction With these TMDCR methods. 

[0022] i. TMDCR Procedures Wherein Transmyocardial 
PassageWay is Formed BetWeen a Chamber of the Heart and 
a Coronary Vein 

[0023] In accordance With the present invention, there is 
provided a speci?c TMDCR method Wherein a transmyo 
cardial passageWay is formed betWeen a chamber of the 
heart (e.g., left ventricle) and a coronary vein. In this 
embodiment of the invention, blood may pass from the 
cardiac chamber, through the transmyocardial passageWay, 
and into the coronary vein for the purpose of improving 
blood How to the myocardium and/or to equaliZe or nor 
maliZe pressures Within the coronary venous vasculature by 
draining blood from the vein into the cardiac chamber. The 
coronary vein of this embodiment may be situated next to an 
obstructed coronary artery, and one or more secondary blood 
?oW passageWays may be created betWeen the coronary vein 
and the adjacent artery, at site(s) Which is/ are doWnstream of 
the coronary artery obstruction. Also, the lumen(s) of the 
coronary vein and/or adjacent coronary artery may be 
blocked or emboliZed at appropriate positions to facilitate 
the How of blood in the desired direction (s) through the 
man-made blood ?oW passageWay (s), the coronary vein 
and/or the coronary artery. Additionally, one or more valving 
apparatus may be positioned Within the coronary vein and/or 
Within the cardiac chamber, to control or intermittently 
block the How of blood through the transmyocardial pas 
sageWay. 

[0024] ii. TMDCR Procedures Wherein Temporary A-V 
Fistula is Used to Facilitate Formation of Transmyocardial 
PassageWay Entering Coronary Artery DoWnstream of 
Obstruction or Other Intravascular Procedure 

[0025] Further in accordance With the present invention, 
there are provided TMDCR procedures Wherein a transmyo 
cardial passageWay-forming catheter is initially advanced 
into a coronary vein Which lies adjacent to an obstructed 
coronary artery. The passageWay forming catheter is 
advanced through the coronary vein until the distal end of 
the catheter is adjacent a location on the coronary artery 
Which is doWnstream of the coronary artery obstruction. 
Thereafter, the passageWay-forming catheter is utiliZed to 
form an arterio-venous passageWay Which extends from the 
coronary vein Wherein the catheter is located into the 
coronary artery, at a site doWnstream of the obstruction. 
Thereafter, the passageWay-forming catheter is advanced 
through the arterio-venous passageWay and into the coro 
nary artery. The passageWay- forming catheter is then ori 
ented such that the tissue- penetrating element of the cath 
eter Will pass out of the catheter, through the Wall of the 
artery and into a chamber of the heart (e.g., left ventricle). 
Thereafter, the tissue-penetrating catheter is removed and 
the arterio-venous passageWay, Which had been initially 
formed to alloW the passageWay-forming catheter to enter 
the coronary artery doWnstream of the obstruction, is closed 
by Way of an occlusion apparatus, sutures, cautery, adhesive, 
or any other suitable tissue closure method or apparatus. 
Thus, by this procedure, a transmyocardial passageWay is 
formed betWeen a chamber of the heart (e.g., left ventricle) 
and an obstructed coronary artery, at a site doWnstream of 
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the coronary artery obstruction, Without the need for advanc 
ing any guideWire, catheter or other apparatus through the 
obstruction located Within the coronary artery. 

[0026] The temporary arteriovenous ?stula created in this 
procedure may also be used for other purposes, such as to 
perform an atherectomy Within the lumen of the occluded 
vessel, or to place a guidance/aiming apparatus (e. g., a target 
or signal-emitting apparatus) Within the lumen of the 
occluded artery doWnstream of the obstruction to facilitate 
formation of a transmyocardial or interstitial passageway 
into the occluded blood vessel, doWnstream of the obstruc 
tion. This aspect of the invention Will be particularly useful 
in patients in Whom the obstruction is sufficiently complete 
as to prevent a catheter from being passed through the 
obstruction, but in Whom it is desirable to catheteriZe the 
distal portion of the occluded blood vessel doWnstream of 
the obstruction to accomplish a therapeutic procedure (e.g., 
atherectomy, ablation of the occlusive matter, placement of 
a target, etc.) 

[0027] iii. Other Procedures Using the Temporary A-V 
Fistula 

[0028] Further in accordance With the invention, a tem 
porary arterio-venous ?stula of the above-described type 
may be utiliZed to facilitate the performance of other thera 
peutic or interventional procedures Within the lumen of a 
blood vessel, doWnstream of an occlusion. This aspect of the 
invention Will be particularly applicable in patients Who 
have total or near total occlusions of an artery, and in Whom 
it Would be difficult or impossible to advance a catheter 
through the total or near total occlusion. 

[0029] The types of interventional or therapeutic proce 
dures Which may be performed through the temporary 
arterio-venous ?stula include, but ar not necessarily limited 
to, balloon angioplasty, atherectomy, stenting, thrombolysis, 
full or partial ablation or removal of occlusive matter, or 
installation of an apparatus (e.g., a signal-emitting target) 
into the lumen of the blood vessel, doWnstream of the 
obstruction. 

[0030] This aspect of the invention may be particularly 
useful in patients Who have previously undergone coronary 
artery bypass surgery such that a bypass graft is anastomosis 
to a coronary artery, doWnstream of a total or near total 
obstruction. In those patients, it is not unusual for a second 
ary obstruction to form immediately doWnstream of the 
anastomosis of the bypass graft. In the event that such 
secondary obstruction does form, the temporary arterio 
venous ?stula of the present invention may be used to permit 
an interventional apparatus (e.g., balloon angioplasty cath 
eter, thrombolysis catheter, atherectomy catheter, ablation 
catheter, stent-delivery catheter, etc.) into the lumen of the 
coronary artery, doWnstream of the obstruction, to treat the 
secondary obstruction Which has formed adjacent the anas 
tomosis. After such therapeutic or interventional procedure 
has been completed, the temporary arterio-venous ?stula 
may be closed by the above-described procedure, thereby 
restoring pathency to the segment of the artery doWnstream 
of the bypass graft anastomosis. 

[0031] iv. TMDCR Procedures Using Unstented Transm 
vocardial PassageWay 

[0032] Further in accordance With the present invention, 
there is provided a method for coronary re-vasculariZation 
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Wherein an unstented transmyocardial passageWay (e.g., a 
puncture tract, bore, tunnel, or other passageWay) is formed 
betWeen a chamber of the heart (e.g., the left ventricle) and 
a coronary vessel (e.g., a) an endogenous coronary artery; b) 
an endogenous coronary vein; c) a man-made passageWay 
Which has been formed in the heart, and Which leads to an 
endogenous coronary vein; d) a man-made passageWay 
Which has been formed in the heart, and Which leads to an 
endogenous coronary artery; and/or e) a man-made passage 
Way Which has been formed in the heart betWeen an endog 
enous coronary artery and an endogenous coronary vein). 
The unstented transmyocardial passageWay(s) created in 
accordance With this embodiment of the invention may be 
utiliZed to improve perfusion of the myocardium by shunt 
ing blood from the chamber of the heart (e.g., left ventricle) 
into the coronary vessel (e.g., vein artery or man-made 
passageWay), or may alternatively be utiliZed to equaliZe or 
normaliZe flow or pressure Within the cardiac vasculature by 
draining blood from one or more cardiac vessels (e.g., vein, 
artery or man-made passageWay), into the chamber of the 
heart. 

[0033] v. Valving Devices Positionable in Coronary Ves 
sels 

[0034] Still further in accordance With the present inven 
tion, there are provided several types of intraluminal valving 
apparatus Which may be positioned Within the lumen(s) of 
the coronary blood vessel(s) (i.e., artery, vein or man-made 
passageWay) Which intersect With the transmyocardial pas 
sageWay, to intermittently block blood?oW, in at least one 
direction, through the transmyocardial passageWay. These 
intraluminal valving devices generally comprise tubular 
bodies having at least one occluder member positioned 
therein, said occluder member(s) being alternately moveable 
betWeen i) open position(s) Whereby blood?oW is permitted 
to pass through the transmyocardial blood?oW passageWay 
in a desired direction, and ii) closed position(s) Whereby 
blood is prevented from flowing through the transmyocar 
dial blood?oW passageWay, in an undesired direction. 

[0035] vi. Tissue Valves For TMDCR PassageWay 

[0036] Alternatively, the present invention also includes 
endogenous tissue valve(s) Which are formed in the trans 
myocardial passageWay to perform a desired one-Way valv 
ing function Whereby blood is permitted to flow through the 
transmyocardial blood?oW passageWay in a ?rst direction, 
but is prevented from back?oWing or regurgitating in a 
second direction. 

[0037] vii. Intracardiac Valving Devices for TMDCR Pas 
sageWay 

[0038] Still further in accordance With the present inven 
tion, there are provided intracardiac valving devices Which 
are mountable Within a chamber of the heart (e.g., left 
ventricle) immediately adjacent to an opening into a trans 
myocardial passageWay Which eXtends from the cardiac 
chamber to a coronary vessel (e.g., artery, vein or man-made 
passageWay). Such intracardiac valving device may be con 
structed such that it Will open in response to hemodynamic 
pressure generated during systole and/or in response to 
mechanical contraction (i.e., shortening and thickening) of 
the myocardium during systole. When open, the intracardiac 
valving device permits blood to flow through the transmyo 
cardial blood?oW passageWay. Thereafter, the valving 






































