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LEFT VENTRICULAR CONDUTS TO CORONARY 
ARTERIES AND METHODS FOR CORONARY 

BYPASS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001) This application claims the benefit of U.S. Provi 
sional Application No. 60/099,691, filed Sep. 10, 1998, U.S. 
Provisional Application No. 60/099,720, filed Sep. 10, 1998, 
U.S. Provisional Application 60/104.397, filed Oct. 15, 
1998, and U.S. Provisional Application 60/099,767 filed 
Sep. 19, 1998, and is a continuation-in-part of application 
Ser. No. 09/016,485, filed Jan. 30, 1998, and International 
Application No. PCT/US99/03483, filed Feb. 17, 1999, all 
of which are hereby incorporated by reference herein in their 
entirety. 

BACKGROUND OF THE INVENTION 

0002) 
0003. This invention relates to an apparatus and method 
for implanting a conduit to allow communication of fluids 
from one portion of a patient's body to another; and, more 
particularly, to a blood flow conduit to allow communication 
from a heart chamber to a vessel or vice versa, and/or vessel 
to vessel. Even more particularly, the invention relates to a 
left ventricular conduit and related conduit configurations 
for controlling the flow of blood through the conduit to 
achieve bypass of an occluded coronary artery. 
0004 2. Description of Related Art 

1. Field of the Invention 

0005 Coronary artery disease is a major problem in the 
U.S. and throughout the world. In fact, about 1.1 million 
“open heart” procedures are performed each year, and cur 
rent estimates are that approximately 4.8 million people 
Suffer from Some degree of congestive heart failure. 
0006 When coronary arteries or other blood vessels 
become clogged with plaque, the results are at the very least 
impairment of the efficiency of the heart's pumping action. 
On the more severe side of the scale are heart attack and 
death. In some cases, clogged arteries can be unblocked 
through minimally invasive techniques such as balloon 
angioplasty. In more difficult cases, a Surgical bypass of the 
blocked vessel is necessary. 
0007. In a bypass operation, one or more arterial or 
venous segments are harvested from the body and then 
Surgically inserted between the aorta and the coronary artery. 
The inserted vessel segments, or transplants, act as a bypass 
of the blocked portion of the coronary artery and thus 
provide for a free or unobstructed flow of blood to the heart. 
More than 500,000 bypass procedures are performed in the 
U.S. every year. 
0008 Coronary artery bypass grafting (CABG) has been 
used for more than 30 years. Initially, the saphenous vein 
(SV) served as the principal conduit for coronary bypass, but 
studies over the last dozen years have shown a 35-40% 
increase in 10-year patency rate for the internal thoracic 
artery (ITA) compared with the SV. The SV, in fact, has only 
been shown to have a 10-year patency rate of 50%. Since the 
mid 1980s, not only the ITA, but also the alternative arterial 
conduits have been increasingly used. These conduits 
include the grastroepiploic artery (GEA), inferior epigastric 
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artery (IEA), and radial artery (RA), which have been used 
primarily as supplements to both the right and left ITA. 

0009. Although the use of arterial conduits results in 
demonstrably better long-term patency, use of arteries in 
place of the SV often requires complex technical challenges, 
Such as free grafts, sequential anastomosis, and conduit-to 
conduit anastomosis. Some of the reasons for the difficulty 
in using arterial conduits reside in the fact that they are much 
more fragile than the SV and therefore easier to damage, and 
due to their Smaller size, easier to occlude completely or 
partially through technical error during grafting. 

0010. Such coronary artery bypass surgery, however, is a 
very intrusive procedure that is expensive, time-consuming 
and traumatic to the patient. The operation requires an 
incision through the patient's sternum (Sternotomy), and the 
patient be placed on a bypass pump so that the heart can be 
operated on while not beating. A vein graft is harvested from 
the patient’s leg, another highly invasive procedure, and a 
delicate Surgical procedure is required to piece the bypass 
graft to the coronary artery (anastomosis). Hospital stays 
Subsequent to the Surgery and convalescence periods are 
prolonged. 

0011. As mentioned above, another conventional treat 
ment is percutaneous transluminal coronary angioplasty 
(PTCA) or other types of angioplasty. However, such vas 
cular treatments are not always indicated due to the type or 
location of the blockage, or due to the risk of the emboli 
formation. 

0012 One bypass technique employed in the prior art is 
taught by Wilk (U.S. Pat. Nos. 5.287,861, 5,409,019, 5,662, 
124, and 5,429,144, the entirety of each of which is hereby 
incorporated herein by this reference). These Wilk refer 
ences teach the use of a stent which is introduced through the 
myocardial wall from an adjacent coronary artery to provide 
a bypass conduit between the left ventricle and the adjacent 
coronary artery. In one embodiment, this technique teaches 
the delivery of a transmyocardial bypass shunt in a col 
lapsed, reduced-profile configuration, which requires radial 
expansion Subsequent to delivery in a bore preformed in the 
myocardial wall. The bore is formed, for example, by a drill, 
needle, Seldinger wire, dilating wires or catheters, or other 
devices prior to stent placement and expansion. 

0013 In another embodiment, Wilk discloses the dispo 
sition of a stent in the myocardium so that the stent extends 
only in the myocardium. The Stent may extend only partially 
through the myocardium, from the left ventricle of the heart 
or from a coronary artery, upstream of a vascular obstruc 
tion. Alternatively, the stent may extend completely through 
the myocardium to establish a blood flow path or conduit 
from the left ventricle to a coronary artery, downstream of a 
vascular obstruction. 

0014 Where stents are used in the Wilk cardiac revas 
cularization techniques to guide blood from the left ven 
tricle, the stents may be designed to lock upon opening from 
collapsed insertion configurations. Such stents enable the 
infusion of blood into the myocardium during systole. The 
stents may be provided with one-way valves to regulate or 
control the backflow of blood during diastole. 

0015 Thus, there is a continuing need for improved 
bypass methods and apparatus that allow for the realization 
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of increased long-term patency rates, and that are less 
physically traumatic to the patient. 

SUMMARY OF THE INVENTION 

0016. Thus, in one preferred embodiment there is pro 
vided a new apparatus and method for performing a coro 
nary artery by-pass operation which is less invasive and less 
traumatic to the patient than conventional by-pass Surgery. 
Another advantage of this embodiment is that it requires no 
incision through the chest wall. In another embodiment there 
is provided a catheter assembly for use in performing the 
method of the invention. 

Conduit Utilizing Intrapericardial Space 

0017. In another embodiment, there is provided method 
ology and related medical devices for effectively bypassing 
a blocked or partially blocked coronary artery and providing 
oxygenated blood to the myocardium. In accordance with 
this embodiment, a coronary artery bypass method utilizes a 
fluid communication conduit or shunt member. An upstream 
end portion of the shunt member is disposed in the myo 
cardium of a patient's heart so that the upstream end portion 
communicates with the left ventricle of the patient’s heart. 
An opposite downstream end portion of the shunt member is 
placed in communication with a coronary artery of the 
patient downstream of a blockage in the coronary artery, so 
that an intermediate or middle portion of the shunt member 
is disposed in an intrapericardial space of the patient, outside 
of the myocardium and outside of the coronary artery. The 
downstream end portion of the shunt is inserted into the 
coronary artery or, alternatively, attached to a generally 
anterior wall of the coronary artery. 
0018 Where the downstream end portion of the shunt is 
attached to the anterior wall of the coronary artery, the 
method further comprises forming an aperture in the anterior 
wall of the coronary artery after attaching the downstream 
end portion of the shunt member to the anterior wall, thereby 
opening communication between the shunt member and the 
coronary artery. The shunt member is preferably delivered 
intravascularly into the left ventricle of the patient’s heart. 
The downstream end portion of the shunt member is then 
passed completely through the myocardium and the intrap 
ericardial space to the anterior wall of the coronary artery. 
The aperture in the coronary artery is formed by inserting a 
free end portion of an incising instrument intravascularly 
and through the shunt member after disposition of the 
upstream end portion of the shunt member in the myocar 
dium and after attaching of the downstream end portion of 
the shunt member to the coronary artery. The incising 
instrument is operated, after inserting thereof, to perforate 
the anterior wall of the coronary artery. 
0019. The incising instrument may be a laser instrument 
including an optical fiber. The incising instrument is oper 
ated in part by transmitting monochromatic or laser radiation 
through the optical fiber to the anterior wall of the coronary 
artery. 

0020. The method utilizing the shunt member further 
comprises forming a passageway through the myocardium 
prior to the disposing of the upstream end portion of the 
shunt member in the myocardium. The passageway is 
formed by inserting a Surgical instrument intravascularly 
into the left ventricle of the patient and operating the 
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instrument from outside the patient to bore or tunnel through 
the myocardium. The upstream end portion of the shunt 
member is disposed in the passageway and Subsequently the 
downstream end portion of the shunt member is placed in 
communication with the coronary artery of the patient. 
0021. The shunt member may be deployed in a pericar 
dioscopic operation wherein pericardioscopic Surgical 
instruments arc operated from outside the patient to manipu 
late the downstream end portion of the shunt member and to 
place the downstream end portion of the shunt member into 
communication with the coronary artery of the patient after 
passing of the downstream end portion of the shunt member 
through the passageway in the myocardium. 

0022. Where the downstream end portion of the shunt 
member is inserted into the coronary artery, the sequence of 
operations is similar to the case where the shunt member is 
attached to the anterior wall of the coronary artery. The shunt 
member is delivered intravascularly into the left ventricle of 
the patients heart and Subsequently the downstream end 
portion of the shunt member is passed through the myocar 
dium; the downstream end portion of the shunt member is 
then inserted into the coronary artery. In this case, as well, 
the shunt member may be deployed in a pericardioscopic 
operation wherein pericardioscopic Surgical instruments are 
operated from outside the patient to place the downstream 
end portion of the shunt member in communication with the 
coronary artery. 

0023 Generally, in the above-described procedure, the 
downstream end portion of the shunt member communicates 
with the coronary artery downstream of a blockage. During 
systole, blood travels from the patient’s left ventricle 
through the shunt member to the coronary artery and then to 
the myocardium along natural vessels. It may be necessary, 
in some patients, to provide two or more shunt members, 
depending on the number of blockages and their locations 
along the coronary artery. 
Conduit Construction 

0024. The shunt or conduit member comprises a gener 
ally tubular, rounded or circumferential member having a 
length greater than a width of the myocardium. The shunt 
member is made of a biocompatible material Such as poly 
ethylene or GORTEXTM and is flexible at least along the 
middle or intermediate portion thereof. Accordingly, the 
intermediate or middle portion of the shunt member may be 
bent into an arc to facilitate the formation of a proper 
junction between the downstream end portion of the shunt 
member and the coronary artery of the patient. The tubular 
shunt member may be provided with a one-way valve 
preventing back flow of blood from the coronary artery into 
the ventricle. In a specific embodiment of the invention, the 
upstream end portion of the tubular shunt member is wider 
than the downstream end portion. 
0025. As discussed above, an upstream end portion of a 
generally tubular shunt member may be disposed in a 
myocardium of a patients heart so that the upstream end 
portion communicates with a left ventricle of the patients 
heart, while a downstream end portion of the shunt member 
is inserted into a coronary artery of the patient downstream 
of a blockage in the coronary artery so that the downstream 
end portion is disposed inside the coronary artery. In a 
variation of the present invention, the shunt member is 
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deployed so as to be disposed only inside the myocardium 
and the coronary artery. In contrast to the above-described 
methodology, no portion of the shunt member lies in the 
intrapericardial space. In this variation of the method, the 
shunt member is again delivered intravascularly into the left 
ventricle of the patient’s heart, with the downstream end 
portion being passed through the myocardium. However, in 
this variation, the downstream end portion is inserted 
directly into the coronary artery through a posterior wall 
thereof in contact with the myocardium. 
Posterior Wall Access 

0026. A method for performing a myocardial revascular 
ization comprises, in accordance with another embodiment 
of the present invention, forming a passageway at least 
partially through a myocardium of a patient from an outer 
Surface of the patient's heart, and performing a Surgical 
operation at an outer end of the passageway to permanently 
close the passageway at the outer end. In a particular 
implementation of this embodiment of the invention, the 
passageway includes a portion extending though a posterior 
wall of a coronary artery and is produced by forming an 
aperture in an anterior wall of the coronary artery and 
forming the passageway in Substantial alignment with the 
aperture. In this case, the closure of the passageway is 
effectuated particularly by closing the aperture in the ante 
rior wall of the coronary artery. The closing of the aperture 
in the anterior wall of the coronary artery may be effectuated 
by one or more of several techniques, including suturing, 
plugging, and laser coagulation. To reinforce the closure of 
the artery wall, a brace may be placed over the closure. The 
brace may take the form of a biocompatible patch attached 
to the heart via Suturing or laser welding. 
Conduit Configurations 

0027 Pursuant to another feature of a myocardial revas 
cularization technique, in accordance with yet another 
embodiment of the present invention, a stent is inserted into 
the passageway formed at least partially through the 
patient’s myocardium. The inserting of the stent is prefer 
ably performed prior to the performing of the Surgical 
operation to close the passageway at the outer end. The 
myocardial revascularization technique, including the inser 
tion of the stent, may be performed in open heart Surgery or 
in a pericardioscopic operation. In either case, the aperture 
in the anterior wall of the coronary artery and the passage 
way in the myocardium are formed by operating an instru 
ment taken from the group consisting of a Surgical drill and 
a Surgical laser. 

0028. The passageway formed to communicate at an 
inner end with a left ventricle of the patient may commu 
nicate at an outer end with a coronary artery or, alternatively, 
may terminate in the myocardium after closure of the outer 
end of the passageway. In the former case, blood flows from 
the left ventricle through the passageway, the coronary 
artery and blood vessels communicating with the coronary 
artery. In the latter case, the myocardium is revascularized 
directly by the passageway, rater than indirectly through the 
coronary artery and its tributaries. 
0029. In a myocardial revascularization technique in 
accordance with another embodiment of the present inven 
tion, the passageway may be one of a plurality of similarly 
formed passageways extending from the coronary artery into 
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the myocardium of the patient. Each passageway is pro 
duced by forming a plurality of openings in the anterior wall 
of the coronary artery and forming the passageways in 
alignment with respective ones of the openings. The pas 
sageways are effectively closed from the external environ 
ment (the intrapericardial space) by closing the openings in 
the anterior wall of the coronary artery. Where a myocardial 
passageway formed in accordance with this embodiment 
does not extend through or into a coronary artery, the closure 
of the passageway is effectuated on an epicardium of the 
patient. 
0030) A stent for a coronary artery bypass or myocardium 
revascularization procedure in accordance with another 
embodiment of the present invention has a collapsed con 
figuration and an expanded configuration. The expanded 
configuration may have an arcuate form, to provide a curved 
flow path for blood upon implantation of the stent into a 
myocardium of a patient. This curved flow path smoothly 
redirects blood flow and minimizes possible adverse effects 
that the impulsive force of the blood might have on the 
patient’s coronary artery and other layers of heart tissue. The 
stent may have a one-way valve for preventing retrograde 
flow of blood. 

0031. Another stent in accordance with another embodi 
ment has a collapsed configuration and an expanded con 
figuration and is provided with a sensor and means for 
transmitting signals from the sensor to a receiver external to 
the stent. The sensor is taken from the group consisting of a 
pressure sensor and a flow sensor. 
Self-Inserting Conduits 
0032. In yet another embodiment of the present bypass 
apparatus there is provided a self-inserting conduit for 
diverting blood directly from the left ventricle of the heart to 
the coronary artery at a point distal to the blockage, therefore 
bypassing the blocked portion of the vessel. The shunt 
comprises a stent in the form of a single conduit having an 
opening at either end, and adapted to be positioned in the 
myocardium. The coronary artery, the myocardium and the 
wall of the left ventricle of the heart are pierced by the 
conduit from an outside space or tissue in a transverse 
manner to provide a channel completely through from the 
coronary artery to the left ventricle of the heart. An opening 
located on the distal end of the conduit is positioned in the 
coronary artery. Oxygenated blood is pumped from the left 
Ventricle, trough the distal opening, through the hollow 
central portion oft conduit, out of the proximal opening and 
into the coronary artery distal to the blockage. The conduit 
is anchored in the myocardium to provide a permanent 
passage for blood to flow between the left ventricle of the 
heart and the coronary artery, distal to the blockage. 
0033. The apparatus of the present invention is preferably 
implanted in a minimally invasive manner using thoroscopy 
or another endoscopic procedure, although open Surgery or 
other means of vascular access are also possible. 
Coronary Bypass 

0034. The present system preferably utilizes a combina 
tion conduit comprising an access and shunt device for 
forming a diversion of the blood from the coronary and 
proximally to the Stenosis. A similar access and shunt device 
is located in the vessel distal of the stenosis to receive the 
diverted blood and allow it to continue on its course down 
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stream. The combination access/shunt device comprises a 
conduit element for providing access to the vessel and 
anchoring the system in place. The conduit pierces the artery 
from the outside and travels completely through it and into 
the myocardium or other heart tissue adjacent the coronary 
artery. The conduit has a conduit or barb or series of barbs 
on its distal end and is otherwise designed so that it has 
substantial resistance to pull back or exit from the vessel. As 
noted, the conduit pierces through the vessel from an outside 
space or tissue in a transverse manner. Mounted on top of the 
conduit is a shunt device which comprises an aperture and 
a diversion conduit. With the conduit in its anchoring 
position, the shunt device is located partially in the vessel 
and partially outside of the vessel from the direction in 
which the conduit entered. The aperture resides in the vessel 
to allow blood to enter therein and from there to the 
diversion tube which is in fluid communication with the 
aperture. This provides the shunt of blood into the diversion 
tube of the combination accessfshunt device. Mounted on 
top of the diversion tube is a connector piece which mates 
with a bypass conduit. These elements are also in fluid 
communication to allow the blood to bypass the blockage 
and to be shunted to a location distal thereof. 

0035. At such distal location, another similar combina 
tion access/shunt device is placed to allow the shunted blood 
to re-enter the artery in a free-graft configuration, and 
continue on its path downstream. However, a single device 
can be used distal of the restriction and connected to an 
appropriate graft for revascularization. 

0036) The apparatus of the present invention is preferably 
implanted in a minimally invasive manner using thoroscopy 
or other endoscopic procedure, although open Surgery or 
other means of vascular access arc also possible. The 
apparatus can be implanted permanently, or can be used 
temporarily to provide a bypass system during various 
Surgical procedures, including coronary bypass procedures. 

0037 Thus, the present system is used to direct the flow 
of blood around the blocked portion of the vessel. In one 
embodiment, a shunt is used to direct blood directly from the 
left ventricle of the heart to the coronary artery at a point 
distal to the blockage. According to one aspect of the 
invention, the shunt comprises a rigid, generally elongated 
stent in the form of a single conduit having an opening at 
either end, and adapted to be positioned in the myocardium. 
The coronary artery, the myocardium and the wall of the left 
ventricle of the heart are pierced by the conduit from an 
outside space or tissue in a transverse manner to provide a 
channel completely through from the coronary artery to the 
left ventricle of the heart. An opening located on the distal 
end of the conduit is positioned within the left ventricle. An 
opening on the proximal end of the conduit is positioned in 
the coronary artery. Oxygenated blood is pumped from the 
left ventricle, through the distal opening, through the hollow 
central portion of the conduit, out of the proximal opening 
and into the coronary artery distal to the blockage. The 
conduit is anchored in the myocardium to provide a perma 
nent passage for blood to flow between the left ventricle of 
the heart and the coronary artery, distal to the blockage. 

0038 Alternatively, the conduit can be used temporarily 
to maintain blood flow through the coronary artery during 
therapeutic procedures, such as coronary bypass. The con 
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duit can be used to deliver a vein graft and to provide for the 
passage of blood around the blockage until the anastomosis 
of the graft is complete. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.039 FIGS. 1A-1E are schematic cross-sectional views 
of a human heart, showing Successive steps in a transmyo 
cardial coronary artery bypass operation in accordance with 
one conduit embodiment of the present invention. 
0040 FIG. 2 is a schematic cross-sectional view of a 
human heart showing an alternative conduit to that used in 
the operation of FIGS. 1A-1E. 
0041 FIG. 3 is a schematic partial cross-sectional view, 
on a larger scale, showing a modification of the coronary 
artery bypass produced by the operation of FIGS. 1A-1E. 

0042 FIG. 4 is a schematic cross-sectional view of a 
human heart showing a modification of the coronary artery 
bypass operation depicted in FIGS. 1A-1E. 

0043 FIG. 5 is a schematic partial cross-sectional view, 
on a larger Scale, showing a variation of the coronary artery 
bypass of FIG. 4. 
0044 FIG. 5A is a schematic view of a human heart 
showing a two piece conduit connecting the left ventricle to 
the left anterior descending coronary artery. 

004.5 FIG. 5B is an enlarged view of the two piece 
conduit of FIG. 5A. 

0046 FIG. 5C is a schematic cross-sectional view of the 
two piece conduit of FIG. 5B. 
0047 FIG. 6A is a schematic partial cross-sectional view 
of another coronary artery bypass showing a conduit or 
shunt with a one-way valve opened during system. 

0048 FIG. 6B is a schematic partial cross-sectional view 
similar to FIG. 6A, illustrating the shunt of FIG. 6A with 
the valve closed during diastole. 
0049 FIGS. 6C-6H are perspective views of conduits or 
stents with openings into the coronary artery having hoods, 
valves, or other flow direction/flow control devices. 

0050 FIG. 7 is a schematic cross-sectional view of a 
human heart showing instrumentation used for implanting 
the shunt of FIGS. 6A and 6B. 

0051 FIG. 8 is a schematic partial cross-sectional view 
of an arcuate conduit or stent with a one-way valve utilized 
in a further coronary artery technique. 

0052 FIGS. 8A-8B are schematic partial cross-sectional 
views of arcuate conduits or stents having narrow openings 
into the coronary artery. 

0053 FIGS. 8C-8P are schematic partial cross-sectional 
views of conduits or stents having a variety of configurations 
to achieve flow control therethrough and to minimize back 
flow. 

0054 FIG. 9 is a block diagram of operational compo 
nents with feedback as to operational parameters. 

0.055 FIGS. 9A-9B illustrate a conduit having a flow 
sensor for measuring various blood low parameters incor 
porated therein. 
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0056 FIG.9C is a schematic partial cross-sectional view 
of a conduit having the flow sensor FIG. 9B as installed 
between two vessels. 

0057 FIGS. 10A-10C are schematic cross-sectional 
views of a human heart, showing successive steps in a 
transmyocardial coronary artery bypass operation utilizing a 
penetrating rod for implanting a conduit. 

0.058 FIG. 11 is a schematic cross-sectional view similar 
to FIG. 10C, showing three transmyocardial conduits or 
stents implanted pursuant to the procedure of FIGS. 10A 
1OC. 

0059 FIG. 12 is a schematic partial cross-sectional view 
of an artificial myocardial revascularization showing a plu 
rality of partial conduits or stents extending from a coronary 
artery partially into the myocardium. 

0060 FIG. 13 is a schematic front elevational view of a 
human heart, showing an improvement in the myocardial 
revascularization of FIG. 12. 

0061 FIGS. 14A and 14B arc schematic cross-sectional 
views of a human heart, showing Successive steps in an 
artificial myocardial revascularization procedure, resulting 
in a plurality of conduits or stents extending from a left 
ventricle of the heart at least partially into the myocardium. 

0062 FIG. 15 is a schematic partial cross-sectional view 
of a human heart, illustrating a modification to the artificial 
myocardial revascularization of FIG. 14B. 
0063 FIG. 16 is a schematic partial cross-sectional view 
of a human heart, illustrating a heart provided in a left 
Ventricle with implants or plugs. 

0064 FIG. 16A is a schematic partial cross-sectional 
view of a conduit or plug, having therapeutic materials 
applied thereto. 

0065 FIG. 16B is a side view of a biodegradable conduit 
or stent positioned within the myocardium, with the coro 
nary artery and myocardium shown cut-away. 

0.066 FIGS. 16C-16F are schematic, cross-sectional 
views of the external insertion of an absorbable intramyo 
cardial plug in the myocardium. 

0067 FIGS. 16G-16I are schematic, cross-sectional 
views of the insertion of absorbable intramyocardial plugs in 
the myocardium via the left ventricle. 

0068 FIGS. 16J-16N are schematic, cross-sectional 
views of the external insertion of absorbable intramyocardial 
plugs used to form a conduit or shunt through the myocar 
dium from the left ventricle to the coronary artery. 

0069 FIGS. 16O-16S are schematic, cross-sectional 
views of the external insertion of absorbable intramyocardial 
plugs in the myocardium. 

0070 FIG. 17 is a small scale cross-sectional view of a 
heart with a blockage in the coronary artery and illustrating 
a self-inserting conduit. 

0071 FIG. 18 is a close-up perspective view of one 
embodiment of the device of FIG. 17 shown implanted in 
the myocardium, with the coronary artery, myocardium and 
left ventricle of the heart shown cut-away. 
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0072 FIG. 18A is a schematic partial cross-sectional 
view of a self-inserting conduit, having dual prongs in the 
head or flange thereof to prevent rotation. 
0.073 FIGS. 19A-C illustrate a method for implanting the 
conduit device of FIG. 17. 

0074 FIGS. 20A-B illustrate an alternate method for 
implanting the conduit device of FIG. 17. 
0075 FIG. 21 is a small scale cross-sectional view of a 
heart with a blockage in the coronary artery, and further 
illustrating another embodiment of the bypass device of this 
embodiment; 

0076 FIG. 22 is a close-up cross-sectional view of the 
blockage in the coronary artery and illustrating in greater 
detail the bypass device of the present invention; 
0.077 FIGS. 22A-22B are schematic partial cross-sec 
tional views of conduits similar to that described in FIG. 22 
illustrating alternative blood flow embodiments. 
0078 FIG. 23 is a perspective view of the bypass device 
and conduit; 

0079 FIG. 24 is a close-up view of a combination 
access/shunt conduit device having a distal tip; 
0080 FIG. 25 is a perspective view of an alternative 
embodiment of a combination access/shunt device conduit; 

0081 FIG. 26 is reserved 
0082 FIG. 27 is a perspective view of a third combina 
tion access/shunt embodiment which has a tapered configu 
ration; 

0.083 FIG. 28 is a perspective view of a fourth combi 
nation access/shunt embodiment with dual distal tips. 
0084 FIG. 29 is a perspective view of a conduit or shunt 
device according to a fifth embodiment of a combination 
access/shunt; 

0085 FIG. 30 is a perspective view of a conduit or shunt 
device according to a sixth embodiment of a combination 
access/shunt; 

0.086 FIG. 31 shows the shunt device of FIG. 29 in 
cross-section; 

0087 FIG. 32 is a close-up cross-sectional view of a 
coronary artery blockage and the myocardium of a patient 
and the shunt device according to FIG. 29: 
0088 FIG. 33 is a perspective view of a side-by-side 
bypass device; 

0089 FIG.33A is a schematic cross-sectional view illus 
trating the coronary bypass system which is more parallel to 
the coronary artery. 
0090 FIG. 34 is a perspective view of another side-by 
side bypass embodiment; 
0.091 FIG. 35 is a perspective view of a third side-by 
side bypass embodiment; 
0092 FIG. 36 is reserved 
0093 FIG. 37 is a close-up cross-sectional view of a 
coronary artery and the myocardium of a patient and the 
shunt device according to FIG. 34: 
































