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GUIDEWIRE-STYLE PACING LEAD

FIELD OF INVENTION

{0001 ] The present mvention relates generally to implantable pacing leads, and more
particularly to guidewire-styled temporary transvenous endocardial lcads for pacing or
other medical applications.

BACKGROUND

{B002] Endocardial pacing leads may be classitied in two broad categories: permancut
pacing leads and teraporary pacing leads. Permoanent and teraporary pacing leads are
generally characterized in  having different physical structures, materials and
configurations. Structural differences between the two general types of pacing leads are
driven primarily by cost considerations and the different natures of the applications for
which the two types of leads are eraployved. Most temporary pacing leads are used for
ong week or less and then disposed of, while permanent pacing leads often remain
implanted and functioning in patients for five years or longer.

{8003} When a permanent pacing lead is implanted in a patient, a pacemaker and an
clectrical connection between the pacing lead and the pacemaker are generally embedded
within the body. Permanent pacing leads are commonly implanted with the aid of stylets
that increase the speed and accuracy of lead electrode placement. Moreover, once the
lcad has been implanted and the stvlet withdrawn, the remaining lead body becomes
flexible and does not retain the stiffness imparted by the stylet. Thus, stylets are highly
desirable and often used in permanent leads.

{8004} When implanting a permanent pacing lead, a peripheral vein such as the left or
right subclavian vein is punctured by an infroducer through an incised portion of the skin.
A prior art "catheter” or a lead containing a stylet is inserted through the introducer.
When a prior art catheter is used, the catheter's distal end is held at the apex of the night
ventricle or right atrium while a temporary lead is fnserted through the prior art catheter
until the distal end of the lead engages and is lodged or otherwise affixed to the
endocardium of the right ventricle or right atrium; the prior art catheter is then withdrawn.

If a lead having a stylet is used, the distal end of the lead is guided to the apex of the right
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veniricle or the atrial appendage in the atrium, the lead eclectrode tip is affixed to the
endocardium and the stylet is removed.

{B005] Temporary transvenous endocardial pacing leads are gencrally used prior to
pacemaker implant surgery or in cmergency treatment of heart arrhythmias and
myocardial infarction. In temporary pacing, the distal end of a temporary pacing lead is
inserted transvenously in the body using some of the techniques described above for
permanent leads while the proximal end 15 located outside the body where electrical and
mechanical connections to an external temporary pacemaker are made. The temporary
pacemaker coupled to the temporary lead provides pulses of electrical energy to stimulate
the endocardium through the tomporary pacing lead. Typically, the temporary pacing
lcad is cxtricated from the patient when a permancnt, implantable pacemaker and
corresponding permanent lead are implanted, or when the need for temporary pacing no
longer exists.

{0006] Epicardial pacing leads are often used in temporary pacing applications
following transthoracic surgery, where the electrode s atfixed to the surface of the heart.
It is an advantage of endocardial leads that they typically require lower stimulation
thresholds to pace the heart than those required with epicardial leads because endocardial
icads provide lower stimulation thresholds over time. Temporary pacing lcads should not
be reused, are designed to be disposed of after a single use, and are not designed for use
over prolonged periods of time.

{0087] Some tdeal attributes of temporary pacing leads include: (1) small lead
diameter; (2} secure placement of the tip electrode in the sclected heart chamber; (3) high
degree of steerability, control and torque transfer during implantation; (4} minimal
damage to vein, heart valve and endocardial tissue during uplantation; (5) reliable
conduction of electrical impulses during use; (6) casy reruoval from the heart chamber
with minimum tissue damage, and (7} low cost.

{D008] Secure placement of the tip electrode in the selected heart chamber is required

i

to assure appropriate and reliable depolarization or "capture” of cardiac tissue by
electrical stimuli delivered by the pacemaker or pulse generator. Known temporary
transvenous leads suffer from a relatively high rate of dislodgment from sites adjacent to
or on the endocardium. This is not surprising n view of the fact that no prior art
femporary transvenous pacing leads utilize active fixation devices to positively secure the
clectrode tip to the cndocardium. Instead, known temporary pacing leads rely on force

provided by a bent or curved lead body as a means of pushing the distal electrode tip
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against endocardial tissue. If the pacing lcad body or tip shifts position as a result, for
example, of patient postural changes, the tip clectrode may disengage or float away from
the endocardium. This, in turn, may result 1o a loss of capture, or in a reduction of the
degree of elecirical coupling between the electrode and endocardium,

{6009] It is desirable that leads particularly temporary pacing leads have a high
degree of steerability, control and torque transter to permit relatively quick and accurate
placerment of the clectrode tip at the desired stte within the heart, and the mitiation of
temporary pacing with minimum delay and tissue trauma. Speed and accuracy of fcad
placement become especially important when atiempting to restore a patient's heartbeat
under emergeney conditions. o the past, there have been a limited number of sites 1o the
atrium and ventricle where lead placement could be effected. The accuracy of where the
pacing lead is placed in the atrium or ventricle thus assumes considerable importance.
{801 8] Ideally, temiporary pacing leads should cause no damage to vein, heart valve
and cardiac tissue during iraplantation. The temporary lead should have a highly flexible
and soft distal tip that readily follows the direction of venous blood flow. Such
directional following is often referred to as "floating” the lead or catheter through the
venous systern, A soft flexible distal tip on the lead or catheter roay help prevent frauma
to the surrounding venous and cardiac tissues as the lead is directed to the fixation site.
{6011} Temporary pacing leads should reliably conduct electrical pulses from the
pacemaker even when sutures at the lead anchor suture site are drawn too tight, the lead is
stressed by excessive paticnt movement, or when the pacemaker or attached lead is
subjected to rough handling by hospital personnel. Temporary pacing leads are generally
designed for a single use over a limited duration of time, and therefore are typically not
constructed of materials that are as biostable, durable, strong or robust as those used mn
permanent pacing leads,

{8012} The technology and medicine of Implantable pacing leads, particularly
temporary implantable pacing leads, are extensively discussed in U.S. 5,851,226 (o
Skubitz et al, “Temporary Transvenous Endocardial Lead” the entirety of which is
incorporated by reference herein.  Of particular relevance for background information
regarding this invention is the disclosure of Skubitz et al. starting a column i, line 1
through coluron 6 line S5, (nchuding the Prior Art Patents listed in TABLE 1 in colunmn 6
}, the disclosures of which is specifically incorporated by reference herein and is the basis

for much of the discussion above.
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{0013] Other disclosures incorporated by reference herein in their entireties for their
background disclosures and filed as part of this application include the following:

Saulson et al., U.S. 4,530,368 “Temporary Bipolar Pacing Lead™;

Tarjan et al., U.S. 4,475,560, " Temporary Pacing Lead Assembly™;

Parsonnet, U.S. 4,541,440, “Bipolar Epicardial Temporary Pacing Lead”;

Barrington ot al,, U.S. 4,602,645, Atro-Ventricular Pacing Catheter”;

Williams, U.S, 4,338,947, “Positive Fixation Heart Wirg”
{0014] The terms "temporary pacing lead” and "temporary lead" mean, for example, a
low cost, implantable, percutancously introduced, transvenous, endocardial lead having at
least one clectrode for pacing, capturing, cardioverting or defibrillating the heart at or
near an endocardial site, the lead being intended for use over a relatively short and limited
period of time that is usually several days in length and occasionally as long as about one
month, the lead being disposed of after a single use, where the design and structure of,
and materials used i, the lead correspond to the foregoing single use and low cost
requirements. The terms "temporary pacing lead” and "temporary lead” include within
their scopes unipolar and bipolar temporary pacing leads.
{6015] The term "active fixation” means the positive fixation of the distal end of a
pacing lead, or a portion near the distal end of the pacing lead, to endocardial tissue, or
through, propinquant to, or into endocardial tissue.
{801 6] The term "distal” means that portion of an apparatus, or component ot element
of an apparatus, which s disposed in closer proximity to the end of the lead or guide
catheter that is inserted first inside a patient's body during a lead implantation procedure
than it is to the end of the lead or guide catheter that remains outside the patient’s body
during the lead implantation procedure.
{8017} The term "guide catheter” means a catheter that is designed for use i
combination or in conjunction with a separate icad body, where the guide catheter forms a
tubular shape and accepts the lead body inside a central tumen or tube defined by inner
sidewalls, the inner sidewalls providing a bearing or load surface against which the lead

body acts when one lead body end is being rotated by a physician,

SUMMARY OF THE INVENTION

{0018] Briefly, in onc aspect, the present invention is a multi-filar, i.e., 2 filars or

more, guidewire-style pacing lead. Leads of this invention may be used temporaridy or
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permanently for tissue, ¢.g., cardiac tissue, pacing/sensing/defibrillation procedures.
Leads of this invention generally comprise at least first and second electrode or contact
means insulatively and electrically coupled fo the filars, the filars also being coupled to a
connector means o pormit sensing, pacing, or stimulation of tissue by the use of an
appropriately connected electronic device. The contact means of a lead of this invention
are generally physically separated so that no “short” electrical pathway {¢.g., through
tissue rather than the lead itself) is available therchetween. Leads of this invention can, of
course, be permanently implanted, particularly with an appropriate stimulation/sensing
clectronic device.

{0019 In one embodiment of this invention the diameters of at least one of the two of
the filars are different. In a further embodiment the lead comprises an clongate lead body
and is quadrifilar, three of the four filars having one diameter and the fourth having a
second larger or smaller diameter.

{0020] In a further embodiment of this invention the lead body has a shape or
configuration which tends to create or provide a bias or pressure directed toward one or
both contact means, structures, or electrodes, the bias being directed toward tissues o be
clectrically monitored or stimulated.

{0621} The present invention relates to guidewire-style or guidewire-based pacemaker
leads or pulse generator leads. Deefibrillator icads are imcluded. FEndocardial and
epicardial lead applications are included. Temporary or permanent, unipolar and bipolar
pacing/sensing lead applications are contemplated. One skalled i this art will readily
appreciate the many structural and method-of-use variations suggested by the present
disclosure.

[0622] Pacing leads of the present invention are said to be “guidewire-based” or

kS

“guidewite-style”. By this terminology it is meant that leads of this invention have
structural and performance attributes of medical guidewires not normally found in pacing
leads. Specifically this terminology means that leads of this nvention are proximally
stecrable, pushable, and torguable as those terms are understood in the guidewire art.
Longitudinal and transverse directional control, including up to 1:1 forque transmission
distal to proximal ends, are included. These structural and performance atiributes permit
leads of this invention to navigate and to traverse complex vascular structures generally

without the use of collateral instruments such as stylets, guide catheters, or sheaths, It

5O

will be appreciated that the features of the present invention brings significant cost and
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time savings to the many and varied medical procedures in which the present invention

can be used.
DETAILED DESCRIPTION OF THE INVENTION

iB023] The invention is now illusirated in the following disclosure and the attached
Figures which are intended to be illustrative and not himiting. It is to be noted that the
description herein focuses primarily upon “teraporary” pacimg leads. That discussion is
intended to be ilustrative but not limiting of the present invention. Clearly, with minor
modifications to the lead structure e.g., providing a suitable coupler for an implantable
defibrillator/pulse  generator/sensor apparatus and active lead fixation means, (those
structural  modifications not  being part  of this invention), appropriate
puise/sense/defibriliator electronics, and most likely, active-fixation means the present
inventive guidewire-style pacing leads could be used for, is adapted for, or is for both
teraporary  and  chronically implanted or “permanent”  pacing/sensing/defibrillation
applications.

{8024] Figs. I, 1A, and 1B illustrate a coil or “pig-tail” version of  a temporary
pacing lead 1 of the present invention. Fig 1 is a perspective view of this embodiment of
the invention while Figs. 1A and 1B show in section a segment 12 of the clongate or
cyvlindrical guidewire body and its extreme distal end or tip 14, respectively, of lead 10.
Referring to Figs 1, 1A, and 1B collectively and in which like reference numerals are
used to refor to bike structures, guidewire 10 comprises, in this embodiment, two
mterwound filars 16, 18, Bi-, tri-, and quadrifilar (or more} structures would be useable
in this invention. As is best seen in Figs 1A and 1B, the filars are interwound through
most of the length of the guidewire body but become unifilar toward the distal end of the
device. Also to be noted 1s the fact that the filars 16 and 1§ have different diameters “d”
and “d1”. The filars of this version of a bifilar guidewire-based temporary pacing lead of
this invention have different diameters to provide a slightly radially outwardly displaced
exposed metal surface {(e.g., 22 in Fig. 1.b, and further described below) on one of the
filars to couple to a ring or other electrode means or contact means structure.

{6025] It will be understood that filars 16 and 18 are coated with insulative coatings
e.g., an insulative polyimide coating (e.g., the coatings aromatic polyimide and methods
described in Minar ot al, ULS. 7,627,382, “Medical Devices with Aromatic Polyimide

Coatings,” the disclosure of which is incorporated by reference herein) so that no
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electrical “shorts™ are created between the filars or, for that matter, other conductive
pathways within the body. The insulative coating 20, particularly of the larger diameter
filar, is best shown n Fig. 1B,

{8026] In Fig. 1B insulative coating 20 is shown to be partially removed (at 22) from
several helices of coil 16, Removal of insulative coating 20 from filar 16 exposes
conductive bare metal on at least the outer portion of the insulation-rersoved helix 24, As
is noted above, the exposed bare metal portion is shightly radially outwardly located or
disposed so that an clecirically coupled electrode structure or contact means (e.g., 26 but
not shown i Fig. 1.B.) can be coupled thereto. That bare metal portion of the helix then
is electrically coupled to a sizeable electrode structure such as the ring structure 26 o Fig.
1. Further, insulated smaller diameter filar coils 18 are electrically coupled to tip
structure 28, thereby providing a second electrical pathway which is insulated from the
pathway provided by larger diameter coil 16 and ring-shaped electrode structure 26. In
this manner the requited separate insulated electrical pathways are provided which can
then be used for cardiac pacing, sensing and other lead functions.

{8027} It is to be noted that utilization of a “pig-tail” electrode structure provides one
of many possible means to bias clectrode structure 26 toward surrounding tissue. The
loop of the pig tail structure is collapsed e.z., in an arterial or venous lumen, so that an
outward force is imparted against electrode structure 26. Biasing electrode structure 26
toward surrounding fissue maintains the required electrical contact to permit pacing,
sensing, ete., (sometimes referred to as “capture”™) during coronary medical procedures
and recovery. Note that many cardiac procedures are performed on a beating heart. Such
a biasing structure, or its equivalent, is clearly needed for such procedures.

{B028] Alternatively, or concurrently, electrode structure 28 and its supporting distal
guidewire connection ruay be modified to enhance capture. For example distal tip 14
may be curved, “J-shaped, or otherwise modified to create and maintain the electrical
contact needed for pacing/sensing to be accomplished. To provide this biasing structure
the filar structures themselves may be imparted with a disposition to coil or “memory” as
is well-known in the coil winding art. In this embodiment, the diameter of the pig-tail is
about 1 inch. The diameter of the pig-tail will to a large extent determine the electrical
separation distance between pacing and return electrode structures 26 and 28 i the
coronary or peripheral vasculature.

{8029 Fig. 2 illustrates in section a quadrifilar version 13 of the present mvention. In

this embodiment three of the four filars 30 have one wire diameter “d2” while the fourth
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filar 52 has a wire diameter “d3”. Filars 50, 52 all have an electrically insulative coating
or layer 54 thereon fo prevent intra-filar and intra-clectrode electrical shorting.
{Insulative layer 54 has been partially removed from larger wire diameter filar 52 to
expose the underlying conductive bare filar metal which, in furn, is electrically coupled to
ring electrode structure 56 (shown in phantom}. As in the structure above, the guidewire
body is multifilar throughout most, if not the majority, of its length and becomes unifilar
immediately proximal to s atrauratic distal tip/electrode contact or clectrical means at
bracket 60. Analogously, smaller wire diameter filars 50 are electrically coupled to the
guidewire tip 38 which is the second conductive pathway required for pacing/sensing.
That structural aspect of this embodiment of the invention s the same as the embodiment
shown in Fig. 1. One skilled in this art will recognize that the selection of mumber of
filars and coupling of same to pacing/sensing electrode structures will have many possible
coil  and electrode/contact/coniact  means combinations. Moreover, different
combinations of the number of filars coupled to an electrode could be used. For example,
in a quadrifilar construction, three filars could be coupled to one clectrode surface,
contact or electrode means and the fourth coupled to a second electrode surface or
clectrode rocans.

{8038] One skilled in this art also will appreciate that insulative coating or layer 54
could be given different colors, primarily for increased safety in assembling and using the
lead. For example, filars 50 could be individually coated with different insulation colors
such as yellow (50y), green (50g), or blue (50b) while filar 32 c.g., 52r) would be
insulatively coated with a material of a different color, e.g., red.

0031 Fig. 3, in variations A. and B., iHlustrates schematically an embodiment of this
invention in which a loop 80 is employed to provide a biasing struchure or biasing means
to urge ring-shaped clectrode 82 into and to maintain contact with adjacent tissue.
Guidewire body 84 is at least bifilar to provide the requisite conductive pathways to ring
electrode 82 and tip electrode structure 86, Cold-working, hot-working and other
conventional technigues are used to impart loop structure 80 to guidewire body 84, Fig. 3
B. is a straight version of this embodiment of this invention.

{8032] Fig. 4 is a further bifilar 102, 104 version of the present guidewire-based
pacing lead 100 in which the filar wire diameters d4 are the same.  As with earlier
versions of this invention, filars 102, 104 have insulative coating 106,108 {which may, of
course, be the same msulative material) thereon. As is shown in greater detail insulative

coating 106 has been at least partially ablated (removed, e.g., by laser etch) from the
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utside of filar 102 fo expose conductive bare filar metal (at 110} Exposed conductive
filar metal can be coupled to further conductive structures or means (2.g., electrode means
or contact means) such as the ring structure noted above (not shown in this figure) to
provide one of the electrical pathways for pacing/sensing. 1t is, of course, within the
contemplation of this invention that there be no separate electrode structure and the bare
metal exposed surface of the filar becomes the contact, contact means, electrode or
electrode means,

{0033] A variation of this mvention in which all of the insulative material has been
removed from one of the filars is shown in Fig. 5. The non-insulated (i.e., bare metal)
filars 120 and msulated filars 122 comprise the guidewire body to its distal tip (which is
all that is shown in Fig. 5). In this version, the second conductive pathway nceded for
pacing/sensing is provided by the extreme distal tip 124 which is electrically coupled to
guidewire core wire 126, Guidewire core wire 126 itself has an electrically msulative
laver 128 thercon. One skilied in this art will appreciate that the entire guidewire
structure may, in fact, be immersed in fairly conductive bodily fluids when in use. Thus,
the actual combination of structures chosen to provide the requisite conductive pathways
may be largely determined by the intended use for the lead.

{0034] Figs. 6 and 7 show straight 150, and “J’-tipped 160,166 versions of this
mvention in which a segment of the guidewire body 152, 162 has been formed into a 360
°, ciroudar structure 154, 164 which provides one of the electrically conductive pathways,
ie., the electrode i3 a “target” structure comprising segmonis of cxposed bare metal
guidewire filar. The insulated filars which comprise loops 154 and 164 may be ablated
on their exterior exposed surfaces, within the loops themselves, or ablated to be
completely bare.  In summary, the circular electrode lies roughly iu a plane which is
perpendicular to the axis 136, 168 ot the guidewire/lead body 152, 162,

{8035] Fig. § is a variation of the guidewire/lead 200 of present invention analogous
to the structure shown in Fig. S except that instead of having an insulated core wire 126 as
in Fig. 5, an insulated woven core structure 226 is used.  Using this embodiment
additional tip flexibility and steerability may be obtained. The tip, as in the other
embodiments may be straight or “J’-shape (not shown}) Tip 224 is machined to
cooperate with the insulated layer 228 braided core structure, an adhesive 230 being used
o couple the two structures 224, 230,

{0036] Fig. 9 illustrates a bifilar pacing/sensing lead guidewire-styled embodiment of

the present invention 3060 in which interwound filars 302, 304 comprise and define the
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guidewire/lead body, and, also define a potentially useful lumen 306, From the proximal
end or portion of the lead 308 to about the turn or helix designated 310, the lead body is
bifilar. At about the tumm 310 the bifilar coil wind separates and becomes umfilar
{monofilar} to and through the rest (primarily the distal end or segment} of the lead.
Separated filar 302 then provides structure, ¢.g., bare wire, insulated, ablated wire at 312,

W

as discussed above which is usable to provide a first clectrode means “B”. The remaining
filar 304 provides the conductive pathway to a tip clectrode means “A”, e.g., a bulbous
atraumatic tip 314, An optional insulative silicone plug 316 is inserted into the distal end
of lumen 306 to seal it.

{80371 Fig. 10 is photomicrograph of an insulatively coated filar of the present
invention showing a partially laser-ablated insulative coating and the exposed, conductive
bare metal therebeneath.

{B038] Generally speaking, conventional guidewire-sized dimensions and guidewire
materials will be used to produce this lead. Outside diameter of a device of this invention
will in the usual case be 0.035 in. Larger and smaller diameters may be used. 304
stainless steel filar or coil wire with a polyimide insulative coating has been found to be
particularly advantageous. Other jnsulative coatings, ¢.g., fluroimide, are conteraplated.
Generally, filar diameters (e.g., d, d1, d2, d3, and d4} will be in the 0.006 to 0.007 inch
range. Insulative coatings should be as thin as possible to reduce overall lead diameter.
Polyimide coatings as thin as 0.001 . are preferred, the minimum thickness being
dictated by the required electrical insulative propertics and elimination of clectrical “cross
talk”.

{8039] It is contemplated that the present guidewire-style
pacing/sensing/defibrillation lead will have many short and longer term applications
{acute and chronic) in many and various medical procedures. A specific application is
that of cither or both of mitral or gortic valvuloplasty such as that described by Hara et al,,
“Percutancous Balloon Aortic Valvoloplasty Revisited:  Time for a Renaissance?”
Circulation 2007; 115:¢334-¢338, the teaching of which is incorporated by reference
herein (including the references cited therein). A lead of this invention would be used
¢.g., to induce a rapid 220 bpm ventricular pacing to provide time for 3 balloon inflation
valvaloplasty steps within the aortic valve as is described in the article. The clear
advantage of use of the present invention is that the one steerable structure of this
invention provides vascular access pacing, sensing and defibrillation capabilities without

a need to utilize other steering, stiffening or straightening devices. In addition to reducing

10
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costs and EP lab time, smaller diameter devices permits freatment of smaller vascular
structures in a larger size array of patients. Other references describing applications for
which the present fnvention may be used {or for which the present invention may
substitute) include:
Auth et al, Patent Application Publication US 2007/0088355, “Transseptal Left
Atrial Access and Septal Closure™;
Pedersen ¢t al, Patent Application Publication US  2005/00075662,
“YValvuloplasty Catheter”;
Schwartz et al, Patent Application Publication US 2002/0098307, *“Material
Useable for Medical Balloons and Catheters™;
Schwartz et al, Patent Application Publication US 2009/0018608, “Cardiac
Stimulation Apparatus and Method for the Conirol of Hypertension”
{0040] Pedersen ot al, Patent Application Publication US  2005/0090846,
“Valvuloplasty Devices and Methods™.
[0041] The teachings of these references (including the references cited therein) are

incorporated by reference herein and are attached hereto as part of this application.

11
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CLAIMS

What is claimed is as follows:
1. The mvention as hereinabove disclosed.
2. A guidewire-styled pacing or sensing lead.
3. A muliifilar guidewire-styled pacing or scusing lead.

4. A multifilar guidewire-styled temporary pacing or sensing lead.

L

A bifilar, guidewire-styled pacing or sensing or defibrillation lead.

6. A guadrifilar, guide-wire-styled pacing or sensing or defibriliation lead.

-5

7. A bifilar pacing lead having distal, medial and proximal segments, one of the filars
being coupled to a first electrode means the other filar being coupled to a second clectrode
nmeans, the first and second clectrode means being sufficiently separated so that there are no
conductive pathway shorts between the first and second electrode means the filars being

coupled to first and second connector means, respectively.

8. A pacing lead according to claim 7 wherein one of the electrodes means is located at
the extreme distal end of the lead and the second electrode means is disposed proximal

thereto.

9. A wvwltifilar guidewire-styled paciug or sensing lead according to claim 7, the filars

being coated with an clectrically-insulating thickness of a polyimide.
10. A lead according to claim 8 wherein the lead is a quadrifilar.
11. A guidewire-style pacing lead comprising:

A multifilar, elongate, helically-wound lead body having distal and proximal

ends comprising:

12
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At least first and sccond electronically insulated filars, the first filar being
clectronically coupled to a first contact weans and a fivst counector means, the second filar
being coupled to a second contact means and a second connector means, the first and
sccond contact means being sufficiently spaced-apart so that no electrically short pathway
is presented therebetween when both are applied to tissue; the lead body further
comprising an atraumatic tip on the distal end thereof wherein the first and second filars
have different diarmeters and are interwound for the majority of the fength of the lead body

with one or the other of said filars terminating proximate the distal end of the lead.
12. A lead according to claim | wherein the filars are electrically insulated by an

electrically insulative coating thereon.

13. A lead according to claim 1 wherewn the {irst electrode means 1s an ontwardly-biased

circular structure defined by the lead body.

14. A lead according to claim 1 wherein the lead body defines a loop, one of the filars

heing electrically coupled io a ring-shaped contaci means carried by said loop.
o

15. A lead according to claim 1 wherein one of the at least first and second filars has at

feast a portion of its nsulation removed to define a contact means.

16. A pacing lead according to claim 1 which further includes an insulated core wire
disposed within the lumen defined by the helically-wound filars and which 1s electrically

coupled to the atraumatic tip.

17. A method of inducing ventricular tachycardia as part of a cardiac procedure

comprising the steps oft

roviding a multifilar, suidewire-styled pacing lead according to one of the above
5 L ) o, 5 o

claims;

directing the lead to a cardiac ventricular location at which tachycardia is to be

induced:

13
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inducing and maintaining cardiac  ventricular tachycardia by electrically
activating the lead and performing a medical procedure on the heart while it is maintained
in a state of ventricular tachycardia;

discontinuing clectrical activation of the lead and permitting the heart to return to

its normal rhythm,

14
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