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(57) ABSTRACT 
An insertion tool facilitates insertion of a vessel end of a 
transmyocardial implant into a coronary vessel. The inser 
tion tool has a hollow sheath and mating dilator. The sheath 
has an external dimension sized for the sheath to be received 
within a lumen of an expanded size of the coronary vessel. 
A tapered portion extends from the dilator coaxially with an 
axis of the sheath. The tapered portion narrows from a 
cylindrical body portion to a leading tip of the tapered 
portion. The leading tip of the tapered portion is sized to be 
received within the lumen of a constricted size of the 
coronary vessel. The tapered portion and body portion are 
retractable from the sheath. After Such retraction, the leading 
end of the implant is placed within the sheath. The sheath is 
Split at a part-line Such that the sheath can be pulled 
rearwardly from the vessel without disrupting the coronary 
vessel following placement of the implant within the sheath. 
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INSERTION TOOL FORTRANSMYOCARDIAL 
IMPLANT 

I 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention pertains to an implant for passing 
blood flow directly between a chamber of the heart and a 
coronary vessel. More particularly, this invention pertains to 
an insertion tool to facilitate insertion of Such an implant into 
the coronary vessel. 
0003 2. Description of the Prior Art 
0004 U.S. Pat. No. 5,755,682 dated May 26, 1998 and 
PCT Application No. PCT/US97/13980 (International Pub 
lication No. WO 98/06356 based U.S. Pat. application Ser. 
No. 08/882,397 filed Jun. 25, 1997) teach an implant for 
defining a blood flow conduit directly from a chamber of the 
heart to a lumen of a coronary vessel. An embodiment 
disclosed in the aforementioned patent and applications 
teaches an L-shaped implant in the form of a rigid conduit. 
The conduit has one leg Sized to be received within a lumen 
of a coronary artery and a Second leg sized to pass through 
the myocardium and extend into the left ventricle of the 
heart. AS disclosed in the above-referenced patent and 
applications, the conduit is rigid and remains open for blood 
flow to pass through the conduit during both Systole and 
diastole. The conduit penetrates into the left ventricle in 
order to prevent tissue growth and occlusions over an 
opening of the conduit. 
0005 Commonly assigned and co-pending U.S. Pat. 
application Ser. No. 08/944,313 filed Oct. 6, 1997, entitled 
“Transmyocardial Implant' teaches an implant Such as that 
shown in the aforementioned 682 patent with an enhanced 
fixation Structure. The enhanced fixation Structure includes a 
fabric Surrounding at least a portion of the conduit to 
facilitate tissue growth on the exterior of the implant. 
0006 Implants such as those shown in the aforemen 
tioned applications include a portion to be placed within a 
coronary vessel and a portion to be placed within the 
myocardium. When placing a portion of the implant in the 
coronary vessel, the vessel is axially incised a length Suffi 
cient to insert the implant. Such an incision results in a 
contraction of the coronary vessel to a size Substantially 
smaller than the implant. Therefore, it is difficult to insert the 
implant into the lumen of the coronary vessel. Such vessels 
are elastic and can be urged to an expanded shape Sufficient 
to fit over the implant. However, due to the small size of the 
vessel, restricted Space for manipulating Surgical tools, and 
the importance of avoiding damage to the coronary vessel, 
Such a manipulation of the vessel is difficult. 

II 

SUMMARY OF THE INVENTION 

0007 According to a preferred embodiment of the 
present invention, an insertion tool is disclosed for facili 
tating insertion of a vessel end of a transmyocardial implant 
into a coronary vessel. The transmyocardial implant has a 
hollow conduit for establishing a blood flow path through a 
myocardium between a heart chamber and a lumen of a 
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coronary vasculature residing on an exterior of Said wall. 
The vessel end has an external geometry for the vessel end 
to be received within the lumen. The vessel end has a 
generally tubular external geometry and an axial opening at 
a leading end. The coronary vessel has a constricted Size and 
is expandable to a larger expanded size. The insertion tool 
includes a sheath having an external dimension sized for the 
sheath to be received within the lumen of the expanded size 
of the coronary vessel. A dilator is removably inserted 
through the sheath. A leading end of the dilator is sized to be 
received within the lumen of the constricted size of the 
coronary vessel. The dilator is removed from the sheath after 
placement of the dilator and sheath in the vessel. The 
implant is then placed in the Sheath. The sheath is retracted 
from the vessel without disrupting the coronary vessel. 

III 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a side elevation view of an implant for 
use with the present invention; 
0009 FIG. 2 is the view of FIG. 1 showing the implant 
of FIG. 1 and showing, in croSS Section, a tissue growth 
inducing material Secured to an exterior of the conduit and 
showing the implant positioned within the myocardium and 
lumen of a coronary vessel; 
0010 FIG. 3 is a side-elevation view of an insertion tool 
according to the present invention; 
0011 FIG. 4 is the view of FIG. 3 and showing dilator 
and sheath components Separated; 
0012 FIG. 5 is an enlarged view of the dilator inserted 
within the Sheath and showing the sheath in cross-section; 
and 

0013 FIG. 6 is a rear, bottom and side perspective view 
of the sheath. 

IV 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0014 With initial reference to FIG. 1, a conduit 10 is 
shown in the form of an L-shaped rigid tube. The conduit 10 
may be formed of titanium or other rigid biocompatible 
material Such as pyrolytic carbon or may be titanium coated 
with pyrolytic carbon. The material of the conduit 10 is 
preferably a rigid material in order to withstand contraction 
forces of the myocardium. By way of example, the tube will 
have an outside diameter Do of about 3.0-2.0 millimeters 
and an internal diameter D of about 2.5-1.5 millimeters to 
provide a wall thickness of about 0.5 millimeters. 
0.015 The tube 10 has a first portion (or vessel end) 12 
sized to be received within the lumen of a coronary vessel 
such as the lumen 100 of a coronary artery 102 illustrated in 
FIG.2. The conduit 10 has a second portion (or myocardium 
end) 14 extending at a right angle to the axis of portion 12. 
The second portion 14 is sized to extend from the coronary 
artery 102 directly through the myocardium 104 and pro 
trude into the left ventricle 106 of a patients heart. The 
Second portion 14 is sized to have a length Sufficient for the 
portion 14 to protrude into the left ventricle 106. 
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0016. The vessel end 12 has a first opening 16 and the 
myocardium end 14 has a Second opening 18 in communi 
cation with an interior 20 of the implant 10. Therefore, blood 
can freely flow through the implant 10 between the left 
ventricle 106 and the lumen 100 of the coronary artery 102. 
A leading end 22 of the vessel end 12 is tubular. 
0.017. As illustrated in FIGS. I and 2, grooves 24, 26 are 
formed Spaced-apart on the myocardium end 14. A sleeve 52 
includes a first end 54 with Sutures 56 disposed around end 
54 to retain end 54 within the groove 24. The material at the 
first end 54 is folded over the sutures 56 and stitched by 
Stitching 58 to secure the first end 54 in the groove 24 and 
to immobilize the first end 54 relative to the tube 10. 
Similarly, a second end 60 of the sleeve 52 is retained by 
Sutures 62 in the groove 26 and threading 64 Secures the 
material of the sleeve 52 over the sutures 62. In the figures, 
the stitching 58,64 is shown exposed on an exterior of the 
sleeve 52. Alternatively, the sleeve 52 can be formed 
inverted so that the stitching 58,64 is not exposed. 
0018 Preferably, the sleeve 52 is formed of a fabric 
having biocompatible fiberS defining interstitial Spaces to 
receive tissue growth. An example of Such a fabric is 
polyethylene terephthalate (Such as polyester fabric Sold by 
DuPont Company under the trademark Dacron). Such a 
fabric permits rapid tissue integration into the fabric to 
anchor the fabric and, hence, the tube 10 to the patient's 
tissue. Additionally, the first portion 12 is Secured in place by 
means of a reduced-diameter groove 13 formed adjacent the 
leading end 22. With the reduced-diameter groove 13, a 
Surgeon can place Sutures 70 Surrounding the coronary 
artery 102 to secure the coronary artery 102 immobilized at 
the groove 13. 
0019. The foregoing description with reference to FIGS. 
1 and 2 is provided for illustration and is more thoroughly 
described in the aforementioned U.S. Pat. application Ser. 
No. 08/944,313 entitled “Transmyocardial Implant”. 
0020. In one method of placing the vessel end 12 into the 
artery 102, an incision 83 is made on an upper surface of the 
artery 102 distal to a coronary obstruction 85. The portion of 
the artery 82 proximal to the implant 10 is closed by Sutures 
88. 

0021. The process of incising the artery 102 results in 
contraction of the artery 102 to a reduced diameter. For 
example, an artery 102 Such as the left anterior descending 
artery (LAD) may contract down to 0.5 mm. This is smaller 
than the diameter of the leading end 22 of the implant 10. 
The artery 102 is elastic and may be expanded to an enlarged 
expanded diameter (e.g., 2-5mm). However, it is difficult to 
manipulate tools to expand the artery 102 due to the small 
Space available to work. 
0022. To facilitate placement of the implant 10 within the 
vessel 102, a novel insertion tool 200 is disclosed. The 
insertion tool 200 includes a sheath 201 and a mating dilator 
2O3. 

0023 The sheath 201 includes a straight handle 205. A 
sheath funnel 207 is secured to an end of the handle with a 
funnel axis X-X perpendicular to the handle 205. A bottom 
side 209 of the funnel 207 is cut-away. The funnel 207 tapers 
from a large diameter trailing end 211 to a narrow leading 
end 213. The inner diameter of the trailing end 211 is larger 
than the outside diameter of the implant's leading end 22. 
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The inside diameter of the leading end 213 is only slightly 
larger than the outside diameter of the implant's leading end 
22. By way of non-limiting example, for an implant 10 
having an outside diameter D. of 2.5 mm, the inside diam 
eter of the funnel training end 211 is 5.5 mm and the inside 
diameter of the of the funnel leading end 213 is 2.5 mm. 
0024. A hollow, cylindrical sheath body 215 is secured to 
the leading end 213 of the funnel 207. The cylindrical axis 
of the sheath body 215 is co-linear with axis X-X. In the 
foregoing example, the sheath body will have a uniform 
inside diameter of 2.5 mm and, except as will be described, 
an outside diameter of 2.7 mm. At its leading end 217, the 
outside diameter of the sheath body 215 is tapered down to 
2.5 mm. Preferably, the leading end 215 is rounded so as not 
to present a sharp edge to a coronary vessel upon insertion. 
0025. On a side of the sheath body 215 opposite handle 
205, the sheath body 215 is scored by a score line 219 
running axially the entire length of the sheath body 215. The 
score line 219 may be a partial cut through the material of 
the sheath body 215 to weaken the material such that upon 
application of force, as will be described, the sheath body 
215 will tear along the score line 219. Alternatively, the 
Score line 219 can be a lengthwise through-cut (as shown in 
the drawings) or can be a series of holes to define a 
perforation line. 
0026. The dilator 203 has cylindrical body portion 202 
and a conical, tapered portion 204. The tapered portion 204 
extends axially from the body portion 202. The opposite end 
of the body portion 202 is provided with a handle 206 to 
permit grasping of the dilator 206. The handle 206 projects 
at a 90° angle to the is of the body portion 202. 
0027. The dilator body portion 202 is sized with an 
outside diameter Slightly larger than the inside diameter of 
the sheath body 215. In the example given, the body portion 
has an outside diameter of 2.5 mm. The tapered portion 
tapers to a rounded leading end 208 which, in the example 
given, has a diameter of 1.0 mm. 
0028. The dilator 203 is secured to the sheath 201 by the 
dilator handle 206 being releasably secured in clips 219 on 
the sheath handle 205. With the dilator 203 SO Secured to the 
sheath 201, the dilator body portion 202 is slidably received 
within the sheath body 215 and the dilator tapered portion 
204 protrudes beyond the sheath leading end 217. 
0029. The leading end 208 of the tapered portion 204 is 
sized to have a diameter Sufficiently Small for the leading 
end 208 to slip into the lumen 100 of the contracted size 
artery 102. Further advancement of the dilator and sheath 
dilates the vessel. A small portion of the full diameter dilator 
body 202 extends beyond the sheath leading end 217 so the 
vessel is fully dilated before the sheath body 215 is urged 
into the vessel. 

0030 The contracted size artery 102 can easily slip over 
the leading end 208 of the dilator 203. Both the dilator and 
sheath may be lubricious to ease insertion into the vessel. AS 
a result of Such insertion, the artery 102 expands to an 
expanded size surrounding the sheath body 215. 

0031. With the sheath 201 and dilator 203 fully inserted 
into the artery 102, the dilator 203 can be removed. The 
implant leading end 22 is then placed in the sheath body 215. 
Specifically, the implant leading end 22 is inserted into the 
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guide funnel 207. The guide funnel 207 directs the implant 
leading end 22 into the cylindrical sheath body 215. So 
inserted, the leading end 22 of the implant 10 is inserted into 
the artery 102 and the sheath body 215 is positioned between 
the implant 10 and the artery 102 protecting the artery 102 
from trauma. 

0032. After placement of the implant 10, the sheath 201 
can be removed. The physician simply pulls on handle 205. 
This imparts a force which splits the score line 219. With the 
score line 219 split, the surgeon can pull the sheath body 215 
rearwardly out of the vessel 102. The flexible material of the 
sheath body 215 spreads apart at the bend of the implant 10 
to pass the split sheath body 215 over the bend so that the 
sheath body 215 can be removed without disrupting the 
position of the artery 102 over the implant's leading end 22. 
Instead, any frictional force between the artery 102 and the 
sheath body 215 will tend to further urge the artery 102 over 
the leading end 22. Therefore, the artery 102 remains over 
the leading end 22 of the implant 10 and Surrounding groove 
13 so the artery 102 can be fixed to the implant 10 with 
sutures 70 (FIG. 2) Surrounding groove 13. 
0.033 Having disclosed the present invention in a pre 
ferred embodiment, it will be appreciated that modifications 
and equivalents may occur to one of ordinary skill in the art 
having the benefits of the teachings of the present invention. 
It is intended that Such modifications shall be included 
within the Scope of the claims appended hereto. 
What is claimed is: 

1. A tool for facilitating insertion of a vessel end of a 
transmyocardial implant into a coronary vessel, Said trans 
myocardial implant having a hollow conduit for establishing 
a blood flow path through a heart wall between a heart 
chamber and a lumen of a coronary vessel residing on Said 
heart wall, Said vessel end having an external geometry for 
Said vessel end to be received within Said lumen, and Said 
vessel end having a generally tubular external geometry and 
an axial opening at a leading end, Said coronary vessel 
having constricted size and expandable to a larger expanded 
size, Said insertion tool comprising: 

a sheath Shaving an internal Volume sized to receive Said 
leading end of Said implant, and sheath having an 
external dimension sized for Said sheath to be received 
within Said lumen of Said expanded size of Said coro 
nary vessel; and 
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a dilator sized to be received within said internal volume 
and having a dilator leading end sized to be received 
within Said lumen of Said constricted size of Said 
coronary vessel. 

2. A tool according to claim 1 wherein Said dilator 
includes a generally cylindrical body portion sized to be 
Snugly received within the internal Volume of Said sheath 
and Said dilator leading end is a taper from the cylindrical 
portion to a leading tip of Said dilator. 

3. A tool according to claim 1 wherein Said sheath 
includes a Score at least partially through a thickness of Said 
sheath and extending an axial length of Said sheath. 

4. A tool according to claim 3 where Said Score is formed 
completely through a wall-thickness of Said sheath. 

5. A tool according to claim 1 wherein Said sheath 
includes a guide funnel on a trailing end of Said sheath. 

6. An insertion tool in combination with a transmyocar 
dial implant, Said combination comprising: 

Said transmyocardial implant having: 

having a hollow rigid conduit for establishing a blood 
flow path through a myocardium between a heart 
chamber and a lumen of a coronary vessel residing 
on an exterior of Said wall; 

Said conduit having a said vessel end with an external 
geometry for Said vessel end to be received within 
Said lumen, and Said vessel end having a generally 
tubular external geometry and an axial opening at a 
leading end, Said coronary vessel having constricted 
Size and expandable to a larger expanded size; 

Said insertion tool having: 

a sheath Shaving an internal Volume sized to receive 
Said leading end of Said implant, and sheath having 
an external dimension sized for Said sheath to be 
received within Said lumen of Said expanded size of 
Said coronary vessel; 

a dilator sized to be received within said internal 
Volume and having a dilator leading end sized to be 
received within Said lumen of Said constricted size of 
Said coronary vessel. 


