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METHOD AND APPARATUS FOR ENDOVENOUS 
PACING LEAD 

PRIORAPPLICATION 

0001. This application is a continuation application of 
prior U.S. patent application Ser. No. 10/041,802, filed on 
Oct. 29, 2001 entitled “Method and Apparatus for 
Endovenous Pacing Lead”. 

FIELD OF THE INVENTION 

0002 This invention relates generally to a method and 
apparatus for electrically Stimulating a heart, and, more 
particularly, to a method and apparatus for positioning and 
fixating an electrode lead to Stimulate and/or Sense activity 
in the heart. 

DESCRIPTION OF THE RELATED ART 

0003. Since their earliest inception some forty years ago, 
there has been a Significant advancement in body-implant 
able electronic medical devices. Today, these implantable 
devices include therapeutic and diagnostic devices, Such as 
pacemakers, cardioverters, defibrillators, neural Stimulators, 
drug administering devices, among others for alleviating the 
adverse effects of various health ailments. Today's implant 
able medical devices are also vastly more Sophisticated and 
complex than their predecessors, and are therefore capable 
of performing considerably more complex tasks for reducing 
the effects of these health ailments. 

0004. A variety of different implantable medical devices 
(IMD) are available for therapeutic stimulation of the heart 
and are well known in the art. For example, implantable 
cardioverter-defibrillators (ICDS) are used to treat patients 
suffering from ventricular fibrillation, a chaotic heart rhythm 
that can quickly result in death if not corrected. In operation, 
the ICD continuously monitors the electrical activity of a 
patient's heart, detects ventricular fibrillation, and in 
response to that detection, delivers appropriate Shocks to 
restore normal heart rhythm. Similarly, an automatic 
implantable defibrillator (AID) is available for therapeutic 
Stimulation of the heart. In operation, an AID device detects 
Ventricular fibrillation and delivers a non-synchronous high 
Voltage pulse to the heart through widely spaced electrodes 
located outside of the heart, thus mimicking transthoratic 
defibrillation. Yet another example of a prior art cardioverter 
includes the pacemaker/cardioverter/defibrillator (PCD) dis 
closed, for example, in U.S. Pat. No. 4,375,817 to Engle, et 
al. This device detects the onset of tachyarrhythmia and 
includes means to monitor or detect progression of the 
tachyarrhythmia So that progressively greater energy levels 
may be applied to the heart to interrupt a ventricular tachy 
cardia or fibrillation. Numerous other, similar implantable 
medical devices, for example a programmable pacemaker, 
are further available. 

0005 Regardless of the exact construction and use, each 
of the above-described IMDS generally comprise three pri 
mary components: a low-power control circuit, a high 
power output circuit, and a power Source. The control circuit 
monitors and determines various operating characteristics, 
Such as, for example, rate, Synchronization, pulse width and 
output voltage of heart Stimulating pulses, as well as diag 
nostic functions Such as monitoring the heart. Conversely, 
the high-power output circuit generates electrical Stimulat 
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ing pulses to be applied to the heart via one or more leads 
in response to Signals from the control circuit. 

0006 The power source “powers' both the low-power 
control circuit and the high-power output circuit. As a point 
of reference, the power Source is typically required to 
provide 10-20 microamps to the control circuit and a high 
power pulse to the output circuit. Depending upon the 
particular IMD application, the high-power output circuit 
may require a Stimulation energy of as little as 0.1 Joules for 
pacemakers to as much as 40 Joules for implantable defibril 
lators. In addition to providing Sufficient Stimulation energy, 
the power Source must possess a low Self-discharge to have 
a useful life of many years, must be highly reliable, and must 
be able to Supply energy from a minimum packaged Volume. 

0007 Modern electrical therapeutic and diagnostic 
devices for the heart require a reliable electrical connection 
between the device and a particular region of the heart. 
Typically, a medical electrical “lead” is used for the desired 
electrical connection. One type of commonly used implant 
able lead is a transvenous lead. TranSvenous leads are 
positioned through the venous System to attach or electri 
cally connect at their distal end to the heart. At their 
proximal end, they are typically connected to the electrical 
therapeutic and diagnostic device, which may be implanted. 
Such leads normally take the form of a long, generally 
Straight, flexible, insulated conductor. Among the many 
advantages of transvenous leads is that they permit an 
electrical contact with the heart without physically exposing 
the heart itself, i.e., major thoracic Surgery is not required. 

0008. The specific design of transvenous leads is varied, 
depending upon the region of the heart to which it is to be 
connected. For example, U.S. Pat. No. 6,070,104 discloses 
an implantable lead capable of Stimulating and/or Sensing 
multiple chambers of the heart. Multiple electrodes are 
located on the lead and Spaced apart So that multiple 
chambers may be separately stimulated and/or Sensed. The 
Structure and size of patients hearts varies considerably. 
Accordingly, the optimal locations for positioning the elec 
trodes within a vein may vary Substantially, depending on 
the anatomy of the patient. 

0009. The left ventricle is a portion of the heart that can 
be difficult in which to locate a lead due to the specific 
anatomical Structure of the heart. One type of implantable 
lead that is used for positioning adjacent to the left ventricle 
is an endovenous epicardial lead. A typical left ventricular 
endovenous epicardial lead is one that is initially routed in 
the typical manner into the right atrium of the heart. From 
the right atrium the lead is guided through the coronary sinus 
and into a cardiac vein that is attached to the left Side of the 
heart. The lead is then inserted into the cardiac vein and 
extended in an attempt to reach a desired distal location 
adjacent to the left ventricle of the heart. This procedure is 
difficult due to the tortuous path that the lead is subjected to 
and due to the reduced diameter of the cardiac veins in the 
more distal locations. Another factor that complicates the 
left Ventricular procedure is that the leads are limited in 
active fixation mechanisms. Right ventricular leads can 
utilize fixation mechanisms. Such as tines and Screw-in lead 
tips. These fixation methods may be difficult for use with left 
Ventricular leads due to the Specific anatomical Structure of 
the left sided endovenous System. 
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0.010 There is a need for improved methods and appa 
ratus for more efficient placement and fixation of 
endovenous epicardial left Ventricular pacing leads within a 
heart. 

SUMMARY OF THE INVENTION 

0.011 In one aspect of the present invention, an apparatus 
is provided for positioning a medical electrical lead in a 
heart. The medical electrical lead comprises an electrode 
coupled adjacent a distal end portion of the medical elec 
trical lead, the distal end portion of the lead capable of 
insertion into the coronary Sinus of a patient. A distribution 
device is attached to the distal end of the lead and adapted 
for dissipation of a material into the coronary Sinus and into 
a cardiac vein. The material can comprise a vasodilating 
agent. 

0012. In another embodiment of the invention a medical 
catheter device comprising a flexible tubular body having a 
distal end and a proximal end is disclosed. A first lumen is 
disposed within the flexible tubular body and is capable of 
transporting an electrical lead through the first lumen and 
out the distal end of the flexible tubular body. There is also 
a distribution device capable of emitting a vasodilating agent 
adjacent the distal end of the flexible tubular body. 
0013 In yet another aspect of the present invention, a 
method for positioning a medical electrical lead in a cardiac 
vein is disclosed. The method comprises inserting a lead 
within a portion of a patient’s body, dispersing at least one 
vasodilating agent to dilate at least one vessel, and inserting 
the lead into a dilated vessel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.014. The invention may be understood by reference to 
the following description taken in conjunction with the 
accompanying drawings, in which like reference numerals 
identify like elements, and in which: 
0.015 FIG. 1 schematically illustrates a prior art embodi 
ment of an implanted medical device with an associated lead 
positioned within the right ventricle of a heart; 
0016 FIG. 2 schematically illustrates a prior art embodi 
ment of an implanted medical device with an endovenous 
epicardial lead positioned adjacent the left ventricle of a 
heart; 
0017 FIG. 3 is a perspective view of a guide catheter 
constructed in accordance with the principles of the present 
invention; 
0018 FIG. 4 illustrates an alternative distal end of the 
guide catheter of FIG. 3, designed specifically for introduc 
tion to the coronary Sinus; 
0019 FIG. 5A schematically illustrates an alternate 
embodiment guide catheter constructed in accordance with 
the principles of the present invention; 
0020 FIG. 5B schematically illustrates the alternate 
embodiment guide catheter shown in FIG. 5A dispersing 
vasodilating agents into a cardiac vein in accordance with 
the principles of the present invention; 
0021 FIG. 6 schematically illustrates an alternate 
embodiment guide catheter constructed in accordance with 
the principles of the present invention; 
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0022 FIG. 7 schematically illustrates an alternate 
embodiment guide catheter constructed in accordance with 
the principles of the present invention; 
0023 FIG. 8 schematically illustrates an alternate 
embodiment guide catheter constructed in accordance with 
the principles of the present invention; 

0024 FIG. 9 shows cross-sectional views of one embodi 
ment of the invention; and 

0025 FIG. 10 illustrates cross-sectional views of one 
particular embodiment of the invention. 
0026. While the invention is susceptible to various modi 
fications and alternative forms, specific embodiments 
thereof have been shown by way of example in the drawings 
and are herein described in detail. It should be understood, 
however, that the description herein of Specific embodiments 
is not intended to limit the invention to the particular forms 
disclosed, but, on the contrary, the intention is to cover all 
modifications, equivalents, and alternatives falling within 
the Scope of the invention as defined by the appended 
claims. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

0027 Illustrative embodiments of the invention are 
described below. In the interest of clarity, not all features of 
an actual implementation are described in this specification. 
It will of course be appreciated that in the development of 
any Such actual embodiment, numerous implementation 
Specific decisions must be made to achieve the developers 
Specific goals, Such as compliance with System-related and 
busineSS-related constraints, which will vary from one 
implementation to another. Moreover, it will be appreciated 
that Such a development effort might be complex and 
time-consuming, but would nevertheless be a routine under 
taking for those of ordinary skill in the art having the benefit 
of this disclosure. 

0028 Embodiments of the present invention concern an 
electrical lead that may be implanted and used to Stimulate 
and/or sense the atrium and ventricle of the left side of the 
heart through the coronary Sinus. AS is well known, there has 
to date been a great difficulty in reliably implanting leads 
within the coronary Sinus and cardiac veins. For example, a 
typical coronary Sinus is 10 millimeters at its largest diam 
eter (near the outflow to the right atrium) and narrows until 
it has a diameter of between approximately 2-3 millimeters 
and merges to the great cardiac vein. Thus any leads having 
larger sizes could be expected to diminish the flow of blood 
through the coronary sinus. The fixation of a lead within the 
coronary Sinus or cardiac vein is further complicated by the 
fact that, unlike a heart chamber where the fibrotic tissue 
response is used to assist lead fixation, no Such fibrotic 
response can be expected in the vein. AS Such no fibrotic 
tissue response is available to assist in lead fixation. Thus, 
embodiments of the present invention comprise a lead 
implantation apparatus and method that includes the dis 
pensing of a vasodilating agent that induces a temporary 
dilating of the venous vessels during positioning of the lead. 
The vasodilating agent generally relaxes the cardiac vein, 
thereby making it easier to insert the cardiac lead into more 
distal locations. Once the effects of the vasodilating agent 
has ceased, the cardiac vein will contract to its original size, 
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thus fixating the cardiac lead by the contraction produced by 
the vascular musculature. This fixation can enable an 
increased lead Stability and thereby an increased perfor 
mance of the lead. 

0029 FIG. 1 illustrates a prior art implantable medical 
device (IMD) system 10, which includes an implantable 
electronic device 12, Such as a pacemaker, defibrillator, or 
the like, that has been implanted in a patient. The device 12 
is housed within a hermetically Sealed, biologically inert 
outer canister or housing, which may itself be conductive So 
as to Serve as an electrode in the pacemaker's pacing/sensing 
circuit. One or more pacemaker leads, collectively identified 
with reference numeral 14 in FIG. 1 are electrically coupled 
to the pacemaker 12 in a conventional manner and extend 
into the patient's heart 16 via a vein, typically the Superior 
vena cava vein 18. 

0030) Disposed generally near a distal end 20 of the leads 
14 are one or more exposed conductive electrodes for 
Sensing cardiac activity, delivering electrical pacing Stimuli 
to the heart 16, or providing a Stimulating Voltage to 
defibrillate the heart 16. The leads 14 may be implanted with 
their distal end Situated adjacent the right atrium 22 or the 
right ventricle 24, or both, of the heart 16. The illustration of 
FIG. 1 shows the distal end 20 of the lead 14 disposed 
within the right ventricle 24 of the heart 16. Due to the 
anatomical structure of the heart 16, it is more difficult to 
position a lead 14 within or adjacent to the left atrium 26 or 
left ventricle 28. The septum 30 is a wall that separates the 
right cavities 22, 24 from the left cavities 26, 28 of the heart 
16 and prevents direct fluid communication between them. 
The septum 30 likewise presents a barrier to direct insertion 
of the lead 14 into either of the left cavities 26, 28 using the 
typical pathway of the Superior Vena cava 18. An alternate 
path to a location adjacent the left cavities 26, 28 is through 
the coronary Sinus 32 that provides a passageway for oxygen 
depleted blood from the left side of the heart 16 to enter the 
right atrium 22. 
0.031 FIG. 2 schematically illustrates a prior art embodi 
ment of an implanted medical device with an endovenous 
epicardial lead 14 passing through the Superior Vena cava 18, 
through the right atrium 22, entering the coronary Sinus 32 
and its distal end 20 positioned within a cardiac vein 34 
adjacent to the left ventricle 28 of a heart 16. The ability to 
position a lead 14 within this section of the heart 16 enables 
the implantable medical device (IMD) system 10 to provide 
left ventricle 28 and atrial 26 pacing, coronary Sinus 32 
defibrillation, left ventricle 28 defibrillation, other delivery 
of therapy and/or other form of Sensing. 
0032. As discussed above, the placement of a lead 14 
within the coronary Sinus 32 and into a cardiac vein 34 may 
be problematic due to the physical restrictions and the 
difficulty in fixating the distal end 20 of the lead 14. The 
various embodiments of the present invention address these 
issues and are described herein. To the extent that certain 
components and procedures referenced herein are conven 
tional in their design and operation, Such components/ 
procedures will not be described herein in detail, as it is 
believed that design and implementation of Such compo 
nents and the performance of Such methods would be a 
matter of routine practice to those of ordinary skill in the art. 
For example, various processes for passing a catheter lead 
through the tortuous path of a representative cardiac venous 
System is well known in the art. 
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0033 Referring now to FIG. 3, an exemplary guide 
catheter 40 includes a flexible tubular body 42 having a 
distal end 44 and a proximal end 46. A distributor 48 is 
mounted on the distal end 44 of the flexible tubular body 42, 
and a hub 50 is mounted on the proximal end 46 of the 
flexible tubular body 42. The axial lumen 52 of the tubular 
body 42 provides a passageway for a lead (e.g., an electrical 
lead) to be directed out of the distal end 44 of the catheter 
40. A secondary connector 54 is connected to the tubular 
body 42 and to a Secondary passageway or lumen 56 that is 
connected to the distributor 48. The secondary connector 54, 
second lumen 56, and the distributor 48 provide a means for 
transporting a material from the proximal end 46 to the distal 
end 44 of the catheter 40. The distributor 48 provides a 
means of dispersing the material within a vessel, Such as a 
coronary Sinus and/or a cardiac vein. The material can 
comprise a vasodilating agent that promotes the dilation of 
the one or more vessels which the vasodilating agent con 
tacts. Examples of vasodilating agents that can be used 
include Papaverin and Moxaverin. 
0034. The dispensing of the vasodilating agent induces a 
temporary dilating of the venous vessels, relaxing the car 
diac veins, thereby making it easier to place a cardiac lead 
through the axial lumen 52 of the catheter 40 and into more 
distal locations in the vessel, Such as a cardiac vein. After 
placement of the lead within the vessel, the catheter 40 can 
be removed, while leaving the lead implanted within the 
vessel. Once the effects of the vasodilating agent has ceased, 
the vessel will generally contract to its original size, thus 
assisting the fixation of the lead within the vessel. Thus the 
vasodilating agent can assist in the placement of the lead into 
more distal locations within the heart and can assist in the 
fixation of the lead within the vessel once placed. This 
fixation can provide increased lead Stability and thereby an 
increased performance of the lead. It is possible that the 
Secondary connector 54 can connect directly to the axial 
lumen 52 rather than a separate passageway 56 as shown. 
Vasodilating agents can be injected through the Secondary 
connector 54, through the axial lumen 52 and to the distal 
end 44 of the catheter 40 for distribution either through the 
distributor 48 or out the end of the catheter 40. 

0035 FIG. 4 illustrates an alternate distal end 44 of the 
tubular body 42 of the catheter 40 embodiment shown in 
FIG. 3. This illustration is configured for introduction of the 
distal end 44 of the tubular body 42 into the coronary sinus. 
0036 Referring to FIG. 5A, an exemplary guide catheter 
60 is shown inserted into the Superior Vena cava 18, passing 
through the right atrium 22 and passing into the coronary 
sinus 32. The guide catheter 60 comprises a flexible tubular 
body 62 having a distal end 64 and a proximal end 66. At the 
distal end 64 of the tubular body 62 is a distributor 68, which 
is shown within the guide catheter 60. An alternate passage 
way 70 provides a path from the proximal end 66 of the 
catheter 60 to the distributor 68 at the distal end 64 of the 
tubular body 62. 

0037 FIG. 5B shows the guide catheter 60 inserted 
through the coronary sinus 32 to the cardiac veins 34. A 
vasodilating agent 72 is shown dispensed from the distribu 
tor 68 at the distal end 64 of the catheter 60. In response to 
preSSure applied by an injector element 71, the vasodilating 
agent 72 is forced through the alternate passageway 70 and 
is dispersed from the distributor 68 into one or more of the 
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cardiac veins 34, promoting dilation of the cardiac veins 34. 
Upon the dilation of the cardiac veins 34 it may be possible 
to insert the guide catheter 60 further into one of the cardiac 
veins 34, where a lead can be disposed into a more distal 
location within the cardiac vein than would be possible 
without the dilating effects promoted by the vasodilating 
agent 72. An alternate procedure entails the dispensing of the 
vasodilating agent 72 out the distal end 64 of the catheter 60, 
followed by the insertion of an electrical lead (not shown) 
through the catheter 60, out the distal end 64 and into one of 
the cardiac veins 34 that are dilated from the effects of the 
vasodilating agent 72. 

0.038 FIG. 6 presents an alternate embodiment of a 
catheter device 4.0a having a flexible tubular body 42 and a 
distribution device 48 located approximate the distal end 44 
of the device 40a. A Secondary passageway 56 connects to 
the distribution device 48 and enables vasodilating agents to 
be transported to the distribution device 48. The distribution 
device 48 may comprise a porous material that dissipates the 
vasodilating agents in a Substantially controlled manner. The 
distribution device 48 can typically dispense the vasodilat 
ing agents in a more uniform pattern than dispensing without 
the use of a distribution device 48. 

0039 FIG. 7 presents an alternate embodiment of a 
catheter device 40b having a flexible tubular body 42 and a 
distribution device 48 located approximate the distal end 44 
of the device 40b. In this particular embodiment there is no 
Separate passageway for transmitting the vasodilating agents 
to the distribution device 48. The distribution device 48 can 
be impregnated with the vasodilating agents prior to the 
catheter device 40b being inserted into the patient. The 
design parameters of the distribution device 48 material, 
Such as porosity of the material and the relative Surface 
tensions of the distribution device 48 material and the 
vasodilating agents, will determine the rate of dissipation of 
the vasodilating agents from the distribution device 48. The 
distribution device 48 can comprise a Sponge-like Substance 
that can be Saturated or impregnated by the vasodilating 
agents. Vasodilators can also be applied by chemically 
binding to or modifying the distribution device 48 material. 

0040 Cardiac pacing leads can also be inserted and 
placed within a patient without the use of a catheter device. 
In these cases the vasodilator agents can be applied through 
the cardiac pacing lead itself. Cardiac pacing leads can 
comprise an elongated flexible body. The body of the lead 
can have a tubular shape and can be constructed of poly 
urethane or other Similar material used within the medical 
industry for use inside the human body. The lead can 
comprise a core of electrically conductive material that is 
surrounded by a layer of insulative material. The lead will 
typically include an electrode that is coupled to or adjacent 
to the distal end of the lead. The lead can include an 
expandable helical coil coupled to its distal end. 

0041 FIG. 8 presents an alternate embodiment of the 
invention comprising an electrical lead device 40c having an 
elongated flexible tubular body 42 and a distal end 44. In this 
particular embodiment the tubular body 42 comprises a first 
Section 74 and a more distal second section 76 that has a 
Smaller diameter than the first section 74. The lead 40c can 
be tapered along a longitudinal axis of the elongated flexible 
body 42. The tapered shape can assist in the placement of the 
lead 40c to more distal locations within a vessel, Such as a 
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cardiac vein. The first section 74 has distribution apertures 
75 and the second section 76 has distribution apertures 77, 
both capable of dispersing a vasodilating agent. There can be 
Separate passageways to each of the first and Second Section 
apertures 75, 77, which enable the dispersion of different 
quantities of vasodilating agents from each. 

0042. The reduced diameter of the second section 74 can 
enable the insertion of the electrical lead device 40c into 
more distal locations within the patient. The particular 
embodiment shows protrusions 78 from the distal end 44 of 
the lead 40c. The protrusions 78 can assist in providing 
electrical contact between the lead 40c and the cardiac vein 
and can assist in the fixation mechanism of the lead 40c to 
the heart. Anchoring means attached to the distal end 44 of 
the lead 40c can assist the fixation of the lead within a 
cardiac vein. Examples of anchoring means include projec 
tions, expanding helical coils and ribs on the exterior Surface 
of the lead. These can all assist with the contraction of the 
vein in providing a fixation of the lead within the cardiac 
WC. 

0043. In some cases a guide wire is used to initiate the 
insertion into a particular location within the heart, Such as 
a cardiac vein. The guide wire can be used in conjunction 
with the lead, Such as having the guide wire proceed through 
a axial lumen within the lead, whereby after the placement 
of the lead the guide wire can be removed from the lumen, 
leaving the lead implanted within the patient. These leads 
are commonly referred to as an “over-the-wire” type of 
implantable electrical lead. 
0044 FIG. 9 shows cross-sectional views of one embodi 
ment of the invention comprising a pacing lead 80a having 
a first lumen 82 and a second lumen 84. The first lumen 82 
is used to house a guide wire 86 while the second lumen 84 
provides a passageway to the distal end 88 of the lead 80a. 
The Second lumen 84 can be used to transport and dispense 
vasodilating agents to the distal end 88 of the lead 80 and can 
comprise a plurality of outlets 90 to dissipate the vasodilat 
ing agents. 

004.5 FIG. 10 illustrates cross-sectional views of one 
particular embodiment of the invention in which the vasodi 
lating agents are transferred to the distal end of the lead 
through the annulus area between the guide wire and the 
lumen within the lead. The embodiment of FIG. 10 com 
prises a pacing lead 80b having a first lumen 82 used to 
house a guide wire 86. An annulus area 92 between the first 
lumen 82 and the guide wire 86 can be used to transport and 
dispense vasodilating agents to the distal end 88 of the lead 
80b and can comprise a plurality of outlets 94 along the 
length of the lead 80 to dissipate the vasodilating agents. AS 
with the embodiments of catheter devices, Such as shown in 
FIG. 6, the embodiment of the lead 80 shown in FIG. 10 can 
further comprise a means of distribution to more evenly 
dissipate the vasodilating agent (e.g. a distribution device 
48). 
0046) The particular embodiments disclosed above are 
illustrative only, as the invention may be modified and 
practiced in different but equivalent manners apparent to 
those skilled in the art having the benefit of the teachings 
herein. Furthermore, no limitations are intended to the 
details of construction or design herein shown, other than as 
described in the claims below. It is therefore evident that the 
particular embodiments disclosed above may be altered or 
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modified and all Such variations are considered within the 
Scope of the invention. Accordingly, the protection Sought 
herein is as set forth in the claims below. 

1. A medical electrical lead, comprising: 
a distal end portion of the lead capable of insertion into 

the coronary Sinus of a patient; and 
a distribution device attached to the distal end portion of 

the lead adapted for dissipation of a material into the 
coronary Sinus and into a cardiac vein. 

2. A medical electrical lead, as Set forth in claim 1, 
wherein the material is a vasodilating agent. 

3. A medical electrical lead, as Set forth in claim 1, 
wherein the lead is an over-the-wire lead. 

4. A medical electrical lead, as Set forth in claim 1, 
wherein Said lead comprises an elongated flexible body. 

5. A medical electrical lead, as Set forth in claim 4, 
wherein the elongated flexible body comprises a flexible 
tube. 

6. A medical electrical lead, as Set forth in claim 4, 
wherein the elongated flexible body comprises a tube con 
Structed with material Selected from the group consisting of 
polyurethane and Silicone. 

7. A medical electrical lead, as Set forth in claim 4, 
wherein Said lead is tapered along a longitudinal axis of the 
elongated flexible body. 

8. A medical electrical lead, as Set forth in claim 1, 
wherein the lead comprises a core of electrically conductive 
material Surrounded by a layer of insulative material. 

9. A medical electrical lead, as Set forth in claim 1, 
wherein the lead comprises an electrode coupled to its distal 
end. 

10. A medical electrical lead, as set forth in claim 1, 
wherein the lead comprises an expandable helical coil 
coupled to its distal end. 

11. An apparatus, comprising: 
a lead having a first electrode positioned adjacent a distal 
end portion thereof; and 

means for dispersing at least one vasodilating agent 
adjacent the distal end portion. 
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12. A medical catheter device, comprising: 
a flexible tubular body having a distal end and a proximal 

end; 
a first lumen disposed within the flexible tubular body 

capable of transporting an electrical lead through the 
first lumen and out the distal end of the flexible tubular 
body; and 

means of dispersing a vasodilating agent adjacent the 
distal end of the flexible tubular body. 

13. The medical catheter device of claim 12, wherein the 
means of dissipating a vasodilating agent further comprises 
a distribution device attached near the distal end of the 
tubular body. 

14. The medical catheter device of claim 13, wherein the 
distribution device attached near the distal end of the tubular 
body comprises a chemically modified material. 

15. The medical catheter device of claim 13, wherein the 
distribution device attached near the distal end of the tubular 
body comprises a Sponge-like Saturated material. 

16. The medical catheter device of claim 13, wherein the 
catheter device further comprises a Second lumen for trans 
porting the vasodilating agent from the proximal end to the 
distal end of the tubular body. 

17. A medical catheter device, comprising: 
a flexible tubular body having a distal end and a proximal 

end; 
a first lumen disposed within the flexible tubular body 

capable of transporting an electrical lead through the 
first lumen and out the distal end of the flexible tubular 
body; and 

a distribution device capable of emitting a vasodilating 
agent adjacent the distal end of the flexible tubular 
body. 

18. The medical catheter device of claim 17, wherein the 
catheter device further comprises a Second lumen for trans 
porting the vasodilating agent from the proximal end to the 
distal end of the tubular body. 

k k k k k 


