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PERCUTANEOUS BYPASS WITH BRANCHING 
VESSEL 

INCORPORATION BY REFERENCE 

[0001] The following US. patent applications are hereby 
fully incorporated: 

[0002] US. patent application Ser. No. , 
entitled SYSTEM AND METHOD FOR PERCU 
TANEOUS CORONARY ARTERY BYPASS, ?led 
on even date hereWith and assigned to the same 
assignee as the present application; and 

[0003] US. patent application Ser. No. , 
entitled PERCUTANEOUS BYPASS BY TUNNEL 
ING THROUGH VESSEL WALL, ?led on even date 
hereWith and assigned to the same assignee as the 
present application. 

BACKGROUND OF THE INVENTION 

[0004] The present invention generally deals With vascular 
bypass methods. More speci?cally, the present invention 
deals With systems for performing percutaneous coronary 
artery bypass procedures. 

[0005] Coronary arteries can become partially restricted 
(stenotic) or completely clogged (occluded) With plaque, 
thrombus, or the like. This reduces the ef?ciency of the 
heart, and can ultimately lead to a heart attack. Thus, a 
number of different systems and methods have been devel 
oped for treating stenotic or occluded coronary arteries. 

[0006] TWo methods Which have been developed to treat 
occlusions and stenosis include balloon angioplasty and 
pharmacological treatment. HoWever, Where the occlusion is 
quite hard, it can be quite dif?cult, if not impossible, to cross 
the occlusion With an angioplasty device. In addition, some 
coronary stenosis are to diffuse to treat effectively With 
balloon angioplasty. Unfortunately, such occlusions are not 
readily susceptible to dissolution With chemicals either. In 
the past, patients With these types of occlusions have been 
candidates for open heart surgery to bypass the restrictions. 

[0007] HoWever, open heart surgery includes a myriad of 
disadvantages. Open heart surgery typically includes a great 
deal of postoperative pain. The pain is normally encountered 
because conventional open heart surgery requires that the 
sternum be cracked open, Which is quite painful. Also, open 
heart surgery typically involves bypassing the occluded 
vessel, Which, in turn, involves harvesting a vein from 
another part of the body for use as the bypass graft. One 
common source for the bypass graft is the saphenous vein 
Which is removed from the leg. Harvesting the saphenous 
vein requires the surgeon to cut and peel the skin back from 
an area of the leg Which is approximately 18 inches long and 
Which extends upWard to the groin area. This can be very 
traumatic and painful. Further, open heart surgery requires 
quite a lengthy recovery period Which involves an increased 
hospital stay, and, consequently, greater expense. 

[0008] Other than the pain and more lengthy hospital stay, 
open heart surgery involves other disadvantages as Well. For 
example, during open heart surgery, it is common to cool the 
heart to a point Where it stops. The blood from the remainder 
of the vasculature is then pumped through a pulmonary and 
cardiac bypass system. Any time the heart is stopped, there 
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is a danger of encountering dif?culty in restarting the heart 
(Which is typically accomplished by Warming the heart and 
massaging it). Further, even if the heart is restarted, it 
sometimes does not return to a correct rhythm. Also, open 
heart surgery can require the use of a device knoWn as a left 
ventricular assist device (LVAD) to supplementarily pump 
blood to relieve the burden on the heart. This alloWs the 
heart to heal. 

[0009] A signi?cant reason that the heart is typically 
stopped during open heart surgery is that, if it Were not 
stopped, the surgeon Would be Working in a dynamic envi 
ronment. In such an environment, the target vessels and 
tissue to be treated are moving. Further, a system must be 
employed in such an environment to stop bleeding. Clinical 
studies indicate that, When blood How is stopped using 
clamping devices and blood How is diverted to a cardiac 
bypass system, a statistically signi?cant instance of neuro 
logical problems caused by blood clotting results. The use of 
mechanical clamps to stop blood ?oW, and the use of a 
mechanical bypass system, results in an approximate six 
percent instance of neurological problems, such as stroke, 
memory failure, etc. 

[0010] Given the dif?culties of the techniques discussed 
above, another approach has been developed Which does not 
require stoppage of the heart or an open chest during 
execution. This approach is to perform a bypass using a 
minimally invasive technique by entering the upper chest 
cavity, through a hole betWeen ribs under visual observation. 
Such a technique is often referred to as minimally invasive 
direct coronary artery bypass (MIDCAB) (Where the heart is 
not stopped) or heart port (Where the heart is stopped), or if 
performed beloW the diaphragm, simply as laproscopic 
surgery. Such a system Which is used to perform a bypass is 
disclosed in the Sterman et al. US. Pat. No. 5,452,733. 

SUMMARY OF THE INVENTION 

[0011] In order to bypass a restriction in a parent vessel, a 
?rst site in a branch vessel branching from the aurta is 
accessed intraluminally. An occlusion Which may be per 
manent or temporary is optionally formed at the ?rst site, 
and an aperture is formed in the branching vessel, intralu 
minally, proximal of the ?rst site. An aperture is formed in 
the parent vessel distal of the restriction, and a conduit is 
provided to form a lumen Which communicates betWeen the 
branching vessel proximal of the occlusion, and the parent 
vessel distal of the restriction. 

[0012] In one preferred embodiment, the lumen commu 
nicating betWeen the branching vessel and the parent vessel 
comprises a graft introduced intraluminally into the branch 
ing vessel and connected betWeen the branching vessel and 
the parent vessel. In another preferred embodiment, the 
branching vessel is severed proximal of the ?rst site aid the 
severed end of the branching vessel is attached to the parent 
vessel such that the branching vessel, itself, forms the 
conduit betWeen a proximal portion of the branching vessel 
and the parent vessel distal of the restriction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIGS. 1A and 1B illustrates a portion of a vascular 
system With a parent vessel having a restriction. 

[0014] FIG. 2 illustrates the vascular system of FIG. 1B 
With an occlusion formed in a branching vessel, branching 
from the aorta. 
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[0015] FIG. 3 illustrates severing the branching vessel in 
accordance With one aspect of the present invention. 

[0016] FIG. 4 illustrates positioning of the severed 
branching vessel shoWn in FIG. 3 proximate the restricted 
vessel, distal of the restriction. 

[0017] FIG. 4A illustrates manipulation of the branching 
vessel into the position shoWn in FIG. 4. 

[0018] FIG. 5 illustrates insertion of a severed end of the 
branching vessel shoWn in FIG. 3 into the restricted vessel, 
distal of the restriction. 

[0019] FIG. 6 illustrates manipulation of a graft betWeen 
the branching vessel and the restricted vessel. 

[0020] FIG. 7 is an enlarged vieW of one embodiment of 
a graft in accordance With the present invention. 

[0021] FIGS. 7A and 7B illustrate a system and method 
for deploying the graft shoWn in FIG. 7 betWeen the 
branching vessel and the restricted vessel. 

[0022] FIG. 8 illustrates deployment of the graft shoWn in 
FIG. 7 in accordance With one aspect of the present inven 
tion. 

[0023] FIGS. 9A and 9B illustrate a system and method 
for forming an anastomosis in a bypass procedure in accor 
dance With one aspect of the present invention. 

[0024] FIG. 10 illustrates a graft deployed as in FIGS. 9A 
and 9B betWeen the branching vessel and the restricted 
parent vessel. 

[0025] FIGS. 11 and 12 illustrate other embodiments of 
the present invention employing a bifurcated stent graft. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] FIG. 1A illustrates a portion of a vascular system 
10. System 10 includes heart 12, heart valve 14, coronary 
artery 16, aorta 18 and a plurality of branching vessels, 
branching from aorta 18. TWo of the branching vessels 
illustrated in FIG. 1A include subclavian artery 17, and 
internal mammary artery (IMA) 19. 

[0027] Coronary artery 16 includes restriction 22. While 
restriction 22 is shoWn in FIG. 1A as being a total occlusion, 
restriction 22 can be any disease including complete occlu 
sion, or simply a stenotic lesion. The present invention is 
utiliZed to bypass restriction 22 in artery (or parent vessel) 
16 by using a branching vessel as a source for blood flow to 
parent vessel 16. 

[0028] FIG. 1B illustrates a portion of vascular system 10. 
FIG. 1B illustrates a branching vessel 20. Although branch 
ing vessel 20 is shoWn coming from the ascending aorta, this 
is primarily for purposes of clarity. It Will be understood that 
most branching vessels originate from the aortic arch, or the 
descending aorta, but the present description Will proceed 
With respect to branching vessel 20, for the purposes of 
clarity only. It should be noted that, the term branching 
vessel as used in the present description contemplates any 
vessel Which branches, directly or indirectly, from the aorta, 
and Which can be used to supply blood flow as described 
herein, Without detrimentally affecting another portion of the 
body. It Will also be noted that the IMA 19 is a preferred 
branching vessel for use in accordance With the present 
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invention because the blood flow through the IMA 19 is 
provided to a region of the body Which also has collateral or 
backup ?oW. Therefore, if bloodf loW from the IMA 19 is 
removed, the region served by the IMA Will obtain sufficient 
blood flow from other sources. HoWever, the remainder of 
the present description Will proceed With respect to branch 
ing vessel 20 Which Will be understood to be any suitable 
branching vessel in the vasculature. 

[0029] FIG. 2 illustrates a ?rst portion of a procedure used 
to bypass restriction 22 in accordance With one preferred 
embodiment of the present invention. FIG. 2 illustrates that 
a standard guide catheter 24 is ?rst advanced through aorta 
18 (preferably initially through a femoral artery and then 
through the systemic vasculature up to, and through, aorta 
24). In a preferred embodiment, the distal end 26 of guide 
catheter 24 is positioned such that it is closely proximate an 
ostium 28 of branching vessel 20. Then, an occlusion 
forming device 30 is advanced through guide catheter 24. 
Occlusion forming device 30 is advanced out of the distal 
end 26 of guide catheter 24, through ostium 28 of vessel 20 
and through vessel 20 to an occlusion site 32. Of course, in 
the embodiment in Which branching vessel 20 comprises 
IMA 19, the guide catheter 24 and occlusion device 30 must 
be advanced through subclavian artery 17 in order to access 
IMA 19. 

[0030] In one preferred embodiment, occlusion device 30 
comprises an elongate portion 34 Which supports a heated 
balloon 36. Heated balloon 36 is advanced to site 32 and is 
then activated so that it cauteriZes vessel 20 at site 32, 
thereby creating a total occlusion 38 at site 32. 

[0031] In another preferred embodiment, occlusion device 
30 is simply a delivery catheter Which is used to deliver 
coils, collagen, or another suitable material to site 32 in 
vessel 20 to create occlusion 38. 

[0032] It should be noted that occlusion 38 at site 32 is not 
required and, if utiliZed, may be either a permanent or 
temporary occlusion. In any case, after occlusion 38 has 
been formed, occlusion device 30 is WithdraWn from system 
10, through guide catheter 24. FIG. 3 illustrates a next step 
in bypassing restriction 22 in accordance With one aspect of 
the present invention. FIG. 3 illustrates that cutting device 
40 is next placed in vessel 20, just proximal of occlusion 38. 
Cutting device 20 is used to occlude vessel 20 proximal of 
site 32 and to sever vessel 20. In the preferred embodiment, 
cutting device 40 preferably includes an elongate member 
42 With a proximal occlusion balloon 41 and a distal balloon, 
or other expandable member 44. In addition to balloon 41, 
heart 12 can be stopped. Other occlusion devices can be 
placed in vessel 20 proximal of the site at Which vessel 20 
is severed. HoWever, occluding balloons have a relatively 
loW instance of emboli formation, and therefore have a 
loWer instance of neurological problems Which result from 
the formation of emboli. Any other suitable technique for 
preventing flow out of vessel 20 after it is severed can also 
be used. 

[0033] The distal tip 46, or an cuter periphery of expand 
able member 44, is preferably provided With a cutting edge, 
or cutting blade Which can be rotated by manipulation of the 
physician, in order to cut through the Walls of vessel 20. 
Expandable member 44 can preferably be retained in the 
expanded position during the cutting procedure. This serves 
to occlude vessel 20 after it has been severed. 
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[0034] In addition, it should be noted that cutting device 
40 can be the same device as occlusion device 30. In that 
case, in?atable member 44 is preferably a cauteriZing bal 
loon as described With respect to FIG. 2. 

[0035] FIG. 4 illustrates a neXt step in bypassing restric 
tion 22 in accordance With one aspect of the present inven 
tion. FIG. 4 illustrates that, once vessel 20 has been severed 
proXimal of occlusion 38, severed end 48 of vessel 20 is 
directed, or steered, toWard a region in artery 16 distal of 
restriction 22. Where branching vessel 20 is one such as the 
IMA Which is embedded in tissue, it must be separated from 
that tissue prior to being steered toWard artery 16. This can 
be done using a suitable dissection system, such as using 
knoWn devices to perform the dissection via a thoracic 
approach. Severed end 48 of vessel 20 can be steered in any 
number of suitable Ways. For eXample, a steerable guideWire 
or steerable catheter can be used to steer severed end 48. In 
addition, cutting device 40 may preferably be a fully articu 
lated catheter Which can be steered and maneuvered in the 
interstitial spaces betWeen vessel 20 and vessel 16. 

[0036] FIG. 4A illustrates another preferred embodiment, 
other than a fully articulated catheter, for manipulating 
severed end 48 to be adjacent the outer surface of vessel 16. 
In FIG. 4A, cutting device 40 is provided With a piece 59 of 
magnetic material Which is securely attached thereto. A 
second magnetic piece 61 is manipulated by the physician 
such that manipulation of piece 61 causes corresponding 
movement of severed end 48 through the magnetic attraction 
betWeen pieces 59 and 61. This manipulation is done under 
suitable observation as discussed in greater detail beloW 
until severed end 48 is located appropriately on the exterior 
of vessel 16 in a region distal of restriction 22. 

[0037] In yet another preferred embodiment, severed end 
48 is guided through a thoracoscope. The physician prefer 
ably inserts the thorascope into the chest cavity to assist in 
guiding severed end 48 to the appropriate location. HoW 
ever, any other suitable system for steering severed end 48 
can be used. 

[0038] In order to properly guide severed end 48 of vessel 
20 to the region in vessel 16 distal of restriction 22, the 
physician must employ some means of observing the spatial 
relationship betWeen severed end 48 and the region distal of 
restriction 22 in vessel 16. This can be accomplished in any 
number of suitable Ways. For eXample, as shoWn in FIG. 4, 
cutting device 40 is preferably formed of radiopaque mate 
rial, or at least has radiopaque markings near the distal end 
thereof. Therefore, When restriction 22 is not a total occlu 
sion, contrast ?uid is injected through vessel 16 to locate 
restriction 22. The position of restriction 22 relative to 
severed end 48 (and cutting device 40) is then observed. 
Alternatively, a Wire or ?ber 50 is advanced across restric 
tion 22 and has radiopaque markings at its distal end. 
Cutting device 40 is moved toWard the markings under 
?uoroscopic observation. 

[0039] In another preferred embodiment, restriction 22 is 
crossed With a conductive Wire or ?ber 50 Which is intralu 
minally advanced through aorta 18, through an ostium 52 of 
vessel 16, and across restriction 22. Conductive Wire or ?ber 
50 preferably includes, at its distal end 54, a plurality of 
sensors 56. In addition, the distal end of cutting device 40 is 
preferably provided With transmitter 58. In one preferred 
embodiment, transmitter 58 includes one of an ultrasound 
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transmitter, radiofrequency transmitter, a plurality of point 
light sources, or a single intense point light source, or an 
electromagnetic transmitter (such as Where current is 
actively applied to a coil to induce a magnetic ?eld there 
about). Receivers (or sensors) 56 are suitable devices Which 
are compatible With transmitter 58 so that receivers 56 
receive or sense the signals provided by transmitter 58. 

[0040] For instance, Where transmitter 58 includes an 
inductive magnetic coil, receivers 56 form a magnetic sensor 
array to receive the signals induced in the coil. When 
transmitter 58 includes an ultrasound transmitter, receivers 
56 form an ultrasound imager so that the relative positioning 
of receivers 56 and transmitter 58 can be determined by the 
physician. When transmitter 58 includes a single point light 
source, or an array of point light sources, receivers 56 are 
formed as an imaging ?ber optic bundle Which detect the 
light emitted by the light source or light sources forming 
transmitter 58. In addition, When transmitter 58 includes an 
RF transmitter, for eXample, receivers 56 are formed as a 
directional antenna. In any of the above cases, or similar 
cases, the relative position betWeen transmitter 58 and 
receivers 56 can be determined so that the severed end 48 of 
vessel 20 can be properly located relative to vessel 16, such 
that severed end 48 can be positioned proXimate a region of 
vessel 16 Which is distal to restriction 22. It should also be 
noted that transmitter 58 can be placed in parent vessel 16 
and receivers 56 can be placed at the severed end 48 of 
vessel 20. 

[0041] In another preferred embodiment, location of vari 
ous items Within the vasculature is accomplished using a 
triangulation and coordinate mapping system. In that 
embodiment, a radio frequency (RF) emitter is placed in the 
heart, or in the vasculature near the heart. The RF emitter is 
preferably placed on a catheter or another device, the 
placement of Which must be guided. A number of reference 
electrodes (or receivers) are placed on the outside of the 
body at various points on the chest and back. In the preferred 
embodiment, three reference receivers are placed on the 
exterior of the body, tWo on the chest on opposite sides of 
the heart and one on the back. The three receivers are used 
to triangulate on the RF transmitter located on the device 
Within the vasculature. Three dimensional modeling can be 
used, along With knoWn motion and analysis techniques to 
determine the placement and motion of the RF transmitter 
Within the vasculature. Such a system can be used to obtain 
true position and the relative positions of different objects in 
the vasculature. Of course, a higher frequency signal could 
also be used, and a similar device could be used in Which 
magnetic sensing devices are employed. 

[0042] If occlusion 22 is not total, vessel 16 is totally 
occluded prior to entry into vessel 16 distal of occlusion 22. 
Such occlusion can be accomplished by any suitable means, 
such as balloon cauteriZation, delivery of collagen, coils, an 
occlusion balloon or other suitable occlusion techniques. 

[0043] In any case, once the severed end 48 of vessel 20 
is properly positioned, cutting device 40 is used to form an 
aperture in vessel 16 distal of restriction 22. Severed end 48 
is then attached to vessel 16 in the region proximate the 
aperture therein so that the lumen of vessel 20 communi 
cates With the lumen of vessel 16 distal of restriction 22. In 
one preferred embodiment, severed end 48 is attached about 
the aperture formed in vessel 16 using in intraluminal 
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suturing catheter. Intraluminal suturing devices are 
described in greater detail in the following US. Pat. No. 
5,080,663 entitled SEWING DEVICE; US. Pat. No. 5,364, 
389 entitled METHOD AND APPARATUS FOR SEALING 
AND/OR GRASPING LUMINAL TISSUE; US. Pat. No. 
5,545,171 entitled ANASTOMOSIS CATHETER; and US. 
Pat. No. 5,591,179 entitled ANASTOMOSIS SUTURING 
DEVICE AND METHOD and, Which are hereby incorpo 
rated by reference. 

[0044] In another preferred embodiment, severed end 48 is 
inserted through the aperture 60 formed in vessel 16, and 
into the lumen of vessel 16. This is illustrated in FIG. 5. 
Severed end 48 of vessel 20 is then attached Within vessel 16 
such that the lumen of vessel 20 communicates With the 
lumen of vessel 16 distal of restriction 22. In one preferred 
embodiment, a stent 62 is inserted in the severed end 48 of 
vessel 20 and expanded to form an anastomosis in vessel 16. 
Expandable member 44 is used to expand or deploy stent 62 
such that the outer diameter of severed end 48 closely 
approximates, and frictionally ?ts Within, the inner diameter 
of lumen 16. In another embodiment, stent 62 is loaded With 
a glue or other suitable adhesive material Which is used to 
hold severed end 48 Within vessel 16. In yet another embodi 
ment, mechanical hooks or metal clamps are used to secure 
the severed end 48 and/or stent 62 Within vessel 16. 

[0045] FIG. 6 illustrates another aspect of the present 
invention. In FIG. 6, rather than severing vessel 20 and 
inserting the severed end of vessel 20 into vessel 16, an 
aperture 64 is simply formed in vessel 20. Then, a graft 66 
is passed through guide catheter 24, over a Wire 68, and 
through the aperture 64 in vessel 20. Wire 68 preferably has 
a cutting probe advanced thereover With cutting tip 70 (or an 
introducer tip) at its distal end Which is used to form the 
aperture in vessel 20. The distal tip 70 of the cutting probe 
is then steered toWard the appropriate exterior region of 
vessel 16 distal of restriction 22. Distal tip 70 is then used 
to form an aperture in vessel 16 for the insertion of the distal 
end of graft 66 therein to form an anastomosis in vessel 16. 
FIG. 6 also illustrates that Wire 60 is optionally provided 
With a pair of occlusion balloons or other suitable devices 63 
and 65 Which are used to occlude How in vessel 16 during 
deployment of graft 66. 

[0046] FIG. 7 better illustrates graft 66. FIG. 7 shoWs 
that, in the preferred embodiment, a pair of stents 72 and 74 
are provided at the ends of graft 66. Stents 72 and 74 are 
preferably formed of an expandable, Woven, braided, or 
mesh material Which can be selectively expanded to have a 
preselected or variable outer diameter Which approximates 
the inner diameter of the vessel or aperture Within Which it 
is deployed. End 76 of graft 66 is preferably attached to 
either the inner or outer surface of stent 72, and end 78 of 
graft 66 is preferably attached to either the inner or outer 
surface of stent 74. The connections betWeen the stents and 
the graft 66 can be accomplished in any number of suitable 
Ways, such as through the use of an appropriate adhesive, 
such as Weaving the stent directly into the graft material, 
such as by forming a frictional ?t therebetWeen, or by 
utiliZing another suitable connection mechanism. 

[0047] In the preferred embodiment, the body of graft 66 
is preferably either a biologically compatible, arti?cial graft 
(such as PTFE material), or a section of a human vein, such 
as a saphenous vein graft. 
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[0048] FIGS. 7A and 7B illustrate in greater detail the 
manner in Which graft 66 is deployed Within vessel 20 and 
native vessel 16. Prior to performing the method illustrated 
herein, the patient may be placed on full cardiopulmonary 
bypass and heart 12 is stopped. Alternatively, the heart need 
not be stopped and occlusion balloons 63 and 65 (shoWn in 
FIG. 6) and proximal occlusion balloon 67 are deployed to 
stop blood How in the relevant vasculature. Another occlu 
sion balloon such as 65 (shoWn in FIG. 6) may optionally 
be provided on the distal region of a guideWire 68 Which is 
advanced through graft 66. Other systems and methods to 
halt blood How can also be used. Guide catheter 24 is then 
inserted into aorta 14 and guideWire 68 is advanced through 
guide catheter 24. The cutting probe having tip 70 is 
advanced over guideWire 68. Tip 70 includes a cutting 
needle 84 and a dilator sheath 86. A catheter 88 is used to 
advance tip 70 over Wire 68. In the preferred embodiment, 
needle 84 is used to make an incision, or aperture 64 in the 
Wall of vessel 20. Dilator sheath 86 is then advanced through 
the incision 64. Catheter 88 is preferably a fully articulated 
catheter With an ultrasonic tip, or With a ?beroptic tip, or 
With other suitable system for observing tip 70 during 
movement. 

[0049] In any case, tip 70 is moved adjacent native vessel 
16. Needle 84 is then again advanced over Wire 68 and 
native vessel 16 is pierced. Wire 68 is advanced into native 
vessel 16 and contrast ?uid is preferably injected. Tip 70 is 
then advanced over Wire 68 to the region in vessel 16 distal 
of occlusion 22. This is shoWn in FIG. 7B. 

[0050] Contrast ?uid is preferably injected to verify the 
position of tip 70 distal of occlusion 22 in native vessel 16. 
Wire 68 is held in place in native vessel 16, as shoWn in FIG. 
7B, and the remainder of tip 70 is removed. Another 
introducer tip 90, along With graft 66, is then advanced over 
Wire 68. Introducer tip 90 is advanced through aperture 64 
and vessel 20 and through the aperture in vessel 16, and 
carries With it graft 66 to the position shoWn in FIG. 7B. 
Proper placement of stent 72 Within vessel 16 is veri?ed 
through the injection of contrast medium. 

[0051] A balloon catheter system, either inserted along 
With graft 66, or after graft 66 is located in the position 
shoWn in FIG. 7B, is then deployed. Such balloon catheter 
system is shoWn in greater detail in FIG. 8. The balloon 
catheter system 81 includes distal balloon 80 and proximal 
balloon 82. The balloons are placed such that, When properly 
deployed, distal balloon 80 lies Within the interior of stent 72 
and proximal balloon 82 lies Within the interior of stent 74. 
Alternatively, the different balloons can be independently 
movable and positioned relative to one another. 

[0052] Once in place, balloons 80 and 82 are expanded. 
Balloon 80 is ?rst in?ated to expand stent 72 to loW pressure, 
and distal occlusion balloon 65, Which is attached to Wire 50, 
is de?ated and removed. Balloons 80 and 82 are then 
expanded to such a degree that stents 72 and 74 expand 
radially outWardly so that the exterior of the stents achieves 
an outer diameter Which closely approximates the inner 
diameter of the vessel Within Which it is deployed. This 
causes a frictional ?t betWeen the outer surface of the stents 
72 and 74 (or the ends of graft 66) and the inner surface of 
the lumens Within Which they are deployed. In addition, a 
suitable adhesive or glue can be applied to the stents 72 and 
74 to further facilitate anastomosis in the vessels in Which 
they are deployed. 










