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(57) ABSTRACT 

A lead includes a lead body extending from a proximal end to 
a distal end and having an intermediate portion. A shocking 
electrode is disposed proximate the distal end of the lead 
body, and a pacing electrode is disposed along the interme 
diate portion of the lead body. The distal end of the lead body 
includes a preformed biased shape. 

110 







Patent Application Publication Oct. 22, 2009 Sheet 3 0f 8 

200 
S 

200 
s 

FIG. 4A 

200 
9 

FIG. 4B 

500 
% 

FIG. 4C 

FIG. 5 

US 2009/0264974 A1 

209 





Patent Application Publication Oct. 22, 2009 Sheet 5 0f 8 US 2009/0264974 A1 



atent Application Publication Oct. 22, 2009 Sheet 6 0f 8 US 2009/0264974 A1 



Patent Application Publication Oct. 22, 2009 Sheet 7 0f 8 US 2009/0264974 A1 

504 

524 526 

FIG. 9 

532 

FIG. 10 



Patent Application Publication Oct. 22, 2009 Sheet 8 0f 8 US 2009/0264974 A1 

FIG. 1 1 

FIG. 12 



US 2009/0264974 A1 

PULMONARY ARTERY LEAD FOR ATRIAL 
THERAPY AND ATRIAL PACING AND 

SENSING 

RELATED APPLICATION 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/895,748, ?led Jul. 21, 2004, Which is a 
continuation-in-part and claims priority of invention under 3 5 
U.S.C. §120 from US. application Ser. No. 10/325,659, ?led 
Dec. 19, 2002, Which is incorporated herein by reference. 

FIELD 

[0002] This invention relates to the ?eld of medical leads, 
and more speci?cally to an implantable lead. 

BACKGROUND 

[0003] Leads implanted in or about the heart have been 
used to reverse certain life threatening arrhythmia, or to 
stimulate contraction of the heart. Electrical energy is applied 
to the heart via the leads to return the heart to normal rhythm. 
[0004] For example, one technique to apply therapy to the 
left atrium of the heart is to implant the electrode through the 
coronary sinus to reach a location beloW the left atrium. 
However, it can be dif?cult to locate the coronary sinus 
ostium, thus implantation time can be excessive, or the pro 
cedure can be unsuccessful. Also, some therapies require tWo 
or more electrodes located in separate chambers or locations 
Within a heart. Typically, these electrodes are on different 
leads. HoWever, implanting tWo or more leads Within a heart 
increases the costs and dif?culties of the procedure. 

SUMMARY 

[0005] A lead includes a lead body extending from a proxi 
mal end to a distal end and having an intermediate portion. A 
shocking electrode is disposed proximate the distal end of the 
lead body, and a pacing electrode is disposed along the inter 
mediate portion of the lead body. The distal end of the lead 
body includes a preformed biased shape. In one option, the 
lead can include a second shocking electrode located proxi 
mally from the pacing electrode. 
[0006] One aspect includes a lead body extending from a 
proximal end to a distal end and having an intermediate 
portion, the distal end adapted for being passively ?xated 
Within a pulmonary artery. The lead includes a shocking 
electrode disposed along the distal end of the lead body and a 
pacing electrode disposed along the intermediate portion of 
the lead body. The lead body is con?gured such that When the 
shocking electrode is Within a pulmonary artery the pacing 
electrode is located Within a right atrium or a superior vena 
cava. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 shoWs a vieW of a lead, according to one 
embodiment, implanted Within a heart. 
[0008] FIG. 2 shoWs a vieW of a lead, according to one 
embodiment, implanted Within a heart. 
[0009] FIG. 3 shoWs a distal portion of a lead according to 
one embodiment. 

[0010] FIG. 4A shoWs a distal portion of a lead according to 
one embodiment. 

[0011] FIG. 4B shoWs a distal portion of a lead according to 
one embodiment. 
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[0012] FIG. 4C shoWs a distal portion of a lead according to 
one embodiment. 

[0013] FIG. 5 shoWs a vieW of a lead, according to one 
embodiment. 
[0014] FIG. 6 shoWs a vieW ofthe lead ofFIG. 5, implanted 
Within a heart. 

[0015] FIG. 7 shoWs a vieW of a lead, according to one 
embodiment, implanted Within a heart. 
[0016] FIG. 8 shoWs a vieW of a lead, according to one 
embodiment, implanted Within a heart. 
[0017] FIG. 9 shoWs a side vieW ofthe lead of FIG. 8. 
[0018] FIG. 10 shoWs a side vieW of a lead according to one 
embodiment. 
[0019] FIG. 11 shoWs a side vieW of a lead according to one 
embodiment. 
[0020] FIG. 12 shoWs a side vieW of a lead according to one 
embodiment. 

DETAILED DESCRIPTION 

[0021] In the folloWing detailed description, reference is 
made to the accompanying draWings Which form a part 
hereof, and in Which is shoWn by Way of illustration speci?c 
embodiments in Which the invention may be practiced. These 
embodiments are described in su?icient detail to enable those 
skilled in the art to practice the invention, and it is to be 
understood that other embodiments may be utiliZed and that 
structural changes may be made Without departing from the 
scope of the present invention. Therefore, the following 
detailed description is not to be taken in a limiting sense, and 
the scope of the present invention is de?ned by the appended 
claims and their equivalents. 
[0022] FIG. 1 shoWs a vieW of a lead 100 implanted Within 
a heart 10. Heart 10 generally includes a superior vena cava 
12, a right atrium 14, a right ventricle 16, a left ventricle 26, 
a left atrium 28, a ventricular septum 18, and a ventricular 
out?oW tract 20, Which leads to a pulmonary artery 22, having 
a pulmonary artery valve 24. In one embodiment, lead 100 is 
adapted to deliver de?brillation pulses to heart 10 via an 
electrode 122. Lead 100 is part of an implantable system 
including a pulse generator 110, such as a de?brillator. 
[0023] Pulse generator 110 can be implanted in a surgi 
cally-formed pocket in a patient’s chest or other desired loca 
tion. Pulse generator 110 generally includes electronic com 
ponents to perform signal analysis and processing, and 
control. Pulse generator 110 can include a poWer supply such 
as a battery, a capacitor, and other components housed in a 
case. The device can include microprocessors to provide pro 
cessing, evaluation, and to determine and deliver electrical 
shocks and pulses of different energy levels and timing for 
ventricular de?brillation, cardioversion, and pacing to heart 
10 in response to cardiac arrhythmia including ?brillation, 
tachycardia, and bradycardia. 
[0024] In one embodiment, lead 100 includes a lead body 
1 05 extending from a proximal end 1 07 to a distal end 1 09 and 
having an intermediate portion 111. Lead 100 includes one or 
more conductors, such as coiled conductors, to conduct 
energy from pulse generator 110 to heart 10, and also to 
receive signals from the heart. The lead further includes outer 
insulation 112 to insulate the conductor. The conductors are 
coupled to one or more electrodes, such as electrode 122. 
Lead terminal pins are attached to pulse generator 110. The 
system can include a unipolar system With the case acting as 
an electrode or a bipolar system. 
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[0025] In one embodiment, electrode 122 includes a shock 
electrode adapted for delivering shock pulses to heart 10. For 
instance, lead 100 can be designed for placement of shock 
electrode 122 Within the pulmonary artery 22 to deliver shock 
pulses to the left atrium 28. In one embodiment, lead 100 is 
adapted for pulmonary artery placement of shock electrode 
122 While utilizing pulmonary artery 22 for lead ?xation. For 
example, in one embodiment electrode 122 is disposed proxi 
mate distal end 109. Electrode 122 can include a shocking 
coil electrode designed to deliver energy pulses of approxi 
mately 0.1 to 60 Joules. One embodiment delivers de?brilla 
tion shocks of betWeen approximately 3 Joules and approxi 
mately 60 Joules. 
[0026] In one embodiment, lead body 105 includes a pre 
formed, biased V-shape or J -shape 120 formed in the inter 
mediate portion 111 of the lead body. J-shape 120 is located 
such that electrode 122 is located distally from a bottom 123 
of the pre-formed J -shape 120. Pre-formed J-shape 120 can 
be in either 2D or 3D. J-shaped portion 120 oflead 100 alloWs 
for better placement of electrode 122 Within the pulmonary 
artery. To pre-form the lead, the lead can be manufactured 
such that it is biased in the J -shape. Thus, the lead naturally 
reverts to the J -shape When it is implanted. For example, the 
lead body can be formed in the pre-biased shape or the con 
ductor coils can be formed in the pre-biased shape to bias the 
lead body into the shape. When implanted, the bottom 123 of 
the J -shape 120 is Within the right ventricle 16 and electrode 
122 is positioned past the pulmonary valve 24 such that the 
electrode is Within the pulmonary artery above the left atrium 
28. 

[0027] The pre-formed J -shaped lead design enhances the 
electrode stability and contact. This can help result in loWer 
thresholds because of better electrode contacts. Moreover, it 
alloWs for easier implantation of the lead for delivering pulses 
to the left atrium. The present lead and method alloW for 
utiliZation of the pulmonary artery to deliver the pulses to the 
left atrium. This alloWs for relatively easier implantation 
techniques. 
[0028] In one embodiment, at least a portion of lead 100 can 
include an anti-thrombosis coating 140, such as HyprenTM or 
polyethleneglycol, for example. Coating 140 can be placed on 
the lead, for example on the coil electrode, on body 105, or on 
other segments of the lead. 

[0029] In some embodiments, lead 100 can be con?gured to 
alloW both a stylet or catheter delivery. For example, an open 
ing can be left through the middle of the lead to alloW a stylet 
to be used. 

[0030] In one embodiment, distal end 109 is adapted for 
being passively ?xated Within a pulmonary artery. For 
example, as Will be discussed beloW, a pre-formed biased 
distal portion 109 can be provided. In some embodiments, to 
be discussed beloW, an active ?xation technique is utiliZed. 
Some embodiments utiliZe neitherpassive nor active ?xation, 
relying on the J -shape 120 and gravity to hold the electrode 
122 in place Within the pulmonary artery. 
[0031] FIG. 2 shoWs a front vieW ofa lead 200 according to 
one embodiment, positioned Within heart 10. Lead 200 
includes some of the components discussed above for lead 
100, and the above discussion is incorporated herein. Lead 
200 extends from a proximal end 207 to a distal end 209 and 
includes an intermediate portion 211. Lead 200 can be 
implanted in heart 10 With distal end 209 located Within the 
pulmonary artery and electrode 122 positioned Within the 
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pulmonary artery 22 past valve 24. Some embodiments uti 
liZe a branch of the pulmonary artery for ?xation of distal end 
209. 

[0032] In one embodiment, lead 200 does not include the 
pre-formed, biased J -shaped portion 120 discussed above. 
Lead 200 includes a pre-formed, biased shape 230 on distal 
end 209 of lead 200. Pre-formedbiased shape 230 can include 
a curved shape such as an S-shape, a C-shape, a J -shape, an 
O-shape, and other non-linear shapes adapted for contacting 
one or sides of the pulmonary artery (or a branch of the 
pulmonary artery) to provide su?icient ?xation of the lead. 
The preformed shape 230 can be in 2-D or 3-D. Lead 200 is 
easier to implant and explant because of the passive ?xation 
Which is alloWed by the biased shape of the distal portion of 
lead 200. For example, passive ?xation alloWs for easier 
adjustment of electrode placement, and is easier to explant. 
Moreover, there is less trauma or perforation to endocardium 
tissue than With active ?xation leads, Which can yield loWer 
pacing thresholds. Moreover, there is less trauma to the sep 
tal/out?oW tract caused by active ?xation at the septal/out?oW 
tract location. 

[0033] Pre-formed, biased shape 230 can take various con 
?gurations. For example, FIG. 3 shoWs distal portion 209 of 
lead 200 according to one embodiment. In this example, 
preformed, biased shape 230 includes a J -shaped curve 242 at 
a distal tip of the lead body. J-shaped curve 242 can be 
positioned Within pulmonary artery 22 or in one of the branch 
arteries off of the pulmonary artery to ?xate the distal end of 
the lead Within the pulmonary artery. 
[0034] FIG. 4A shoWs distal portion 209 of lead 200 
according to one embodiment. In this example, pre-formed, 
biased shape 230 includes a spiral con?guration 244. The 
pre-formed, biased shape generally can include at least tWo 
lead surfaces Which are dimensioned and positionable such 
that the surfaces contact opposing Walls of the pulmonary 
artery. 
[0035] The pre-formed biased shapes 230 discussed above 
and beloW can also be formed at least partly by the coil 
electrode itself. For example, FIG. 4B shoWs lead 200 having 
a spiral con?guration 244B Which partially includes a coil 
electrode 122B formed into a coil shape and at least partially 
de?ning spiral con?guration 244B. FIG. 4C shoWs lead 200 
having a spiral con?guration 244C and a coil electrode 122C 
covers the distal end of the lead. In these examples of FIGS. 
4B and 4C, the coil electrodes 122B and 122C can be pre 
formed in the spiral shape to bias the distal end of the lead into 
the spiral con?guration. 
[0036] FIG. 5 shoWs a lead 300 according to one embodi 
ment. Lead 300 includes a second electrode 123, such as a coil 
electrode. In this example, pre-formed, biased shape 230 
includes a modi?ed S-shaped con?guration 246 to hold the 
lead Within the pulmonary artery or a branch of the pulmonary 
artery. 
[0037] In some embodiments, any of the preformed biased 
designs discussed above can also be used on lead 100 having 
the pre-formed, biased J -shape 120 (FIG. 1). 
[0038] FIG. 6 shoWs lead 300 implanted Within heart 10 
such that electrode 123 is Within the superior vena cava 12 or 
right atrium 14, and electrode 122 is Within pulmonary artery 
22, past valve 24. In use, a therapy system utiliZing lead 300 
can deliver shocks for left atrial de?brillation, right atrial 
de?brillation, biatrial de?brillation, or be used as a triad sys 
tem using the pulse generator case as an electrode. In some 
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embodiments, lead 300 can include a pre-for'med J-shape 
such as shape 120 (FIG. 1) discussed above. 
[0039] In one example use of one or more of the leads 
discussed herein, the lead is inserted through the right ven 
tricle and into the pulmonary artery using a guiding catheter 
or a stylet. The lead is positioned until the distal end of the 
lead is Within the pulmonary artery and a shock electrode is 
located past the pulmonary valve. In one embodiment, the 
lead can be held in place by either the pre-for'med J-shape or 
the passive ?xation techniques discussed above. The lead is 
coupled to a pulse generator, and When the pulse generator 
detects a need for therapy, the shock pulse is delivered via 
electrode 122 in either a bipolar or unipolar system. For 
example, the pulse generator can deliver energy pulses of 
approximately 0.1 to 50 Joules via the electrode to the left 
atrium. In some embodiments, a second electrode can be 
provided for location Within the right atrium or superior vena 
cava, as discussed above. 

[0040] FIG. 7 shoWs a vieW of a lead 400 according to one 
embodiment, implanted Within a heart. Lead 400 can include 
one or more of the components discussed above for leads 100 
and 200 and 300 and the above discussions are incorporated 
herein. In one embodiment, lead 400 is adapted to be actively 
?xated Within the pulmonary artery 22 utiliZing a helix 410, 
or other ?xation mechanism, for example. Lead 400 includes 
electrode 122 Which is positionable to apply energy pulses to 
left atrium 28. In one embodiment, lead 400 includes radio 
paque markers 420 near the distal tip to help a physician guide 
the lead When vieWed under ?uoroscopy. One embodiment 
includes a drug elution member 430, Which can elute steroids, 
for example, to reduce in?ammatory response of the tissue. In 
some embodiments, active ?xation can be provided in addi 
tion to or in place of the passive ?xation design discussed 
above. 
[0041] FIGS. 8 and 9 shoW a vieW ofa lead 500 according 
to one embodiment. In FIG. 8, lead 500 is implanted Within 
heart 10. Lead 500 is a single-pass lead adapted to be pas 
sively or actively ?xated Within pulmonary artery 22 utiliZing 
a ?xation mechanism such as a preformed biased shape 510 
on distal end 509, or other passive or active ?xation technique 
as discussed above. Lead 500 includes a lead body 502 
extending from a proximal end 507 to a distal end 509 and 
having an intermediate portion 508. Coil electrode 122 is 
disposed proximate distal end 509 and positionable Within 
pulmonary artery 22 so as to deliver energy pulses to left 
atrium 28. 

[0042] Lead body 502 also includes one or more electrodes 
524, 526 disposed along the intermediate portion of the lead. 
Electrodes 524, 526 are adapted for positioning and/or ?xa 
tion to the Wall of right atrium 14 of the heart. For example, in 
one embodiment lead body 502 also includes a preformed 
biased portion such as a curved portion 504 Which facilitates 
the positioning and ?xing of electrodes 524, 526 to the right 
atrium. Curved portion 504 is positioned in the right atrium 
14 of the heart after implantation, andpositions the electrodes 
524, 526 closer to the Wall of the atrium to enhance the 
sensing and pacing performance of the lead. In one embodi 
ment, electrodes 524, 526 are adapted for delivering atrial 
pacing therapy. Electrodes 524, 526 can also be used for atrial 
sensing. 
[0043] Electrodes 524, 526 can be ring electrodes Which 
can be exposed or partially masked by the lead body. In some 
embodiments, the electrodes can be hemispherical tip elec 
trodes. In some embodiments, the electrodes can have a 
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porous surface to help ?xation to the atrium. In one embodi 
ment, electrodes 524, 526 can be placed on the outside of the 
curved portion of the lead body. 
[0044] Lead 500 is implantable such that electrode 122 is 
Within the pulmonary artery and electrodes 524 and 526 are 
Within right atrium 14. This alloWs for shocking of the left 
atrium via electrode 122 as Well as pacing/ sensing at the right 
atrium using electrodes 524, 526 of the single-pass lead. The 
con?guration of lead 500 alloWs for right atrium pacing and 
sensing along With left atrial shocking via the pulmonary 
artery using a single lead. In one example, the lead can be used 
for atrial de?brillation therapy. Moreover, the single-pass 
lead design With passive ?xation of the electrode in the pul 
monary artery is easier to implant and explant than a lead 
implanted through the coronary sinus. 
[0045] In some embodiments, the lead can include steroid 
elution proximate to or from any of the electrodes 122, 524, 
and 526. Drug elution, typically steroid, can be provided by 
using one or more of the drug-releasing technologies such as 
sleeves or collars positioned in close proximity to the elec 
trodes or by the use of intemaliZed drug-containing plugs. An 
example of the composition of at least one collar is dexam 
ethasone acetate in a simple silicone medical adhesive rubber 
binder or a steroid-releasing plug similarly fabricated. 
[0046] In one embodiment, lead body 502 can include a 
pre-formed V-shape or J-shape 511 on the intermediate por 
tion of the lead. J-shape 511 is con?gured to bias distal end 
509 of lead 500 toWards pulmonary artery 22 When the lead is 
implanted Within heart 10. Thus, in one embodiment, J -shape 
511 helps dispose electrode 122 in the pulmonary artery 22 
When the pacing electrodes 524 and 526 are Within the right 
atrium or superior vena cava. 

[0047] FIG. 10 shoWs a lead 530 according to one embodi 
ment. Lead 530 can includes similar features as lead 500 
(FIGS. 8 and 9), and the above discussion is incorporated 
herein. Lead 530 includes shocking coil electrode 122 on a 
distal end of the lead, With the distal end including a pre 
formed biased section 510, Which is adapted to passively 
?xate the distal portion of the lead Within a pulmonary artery. 
Lead 530 also includes pacing/ sensing electrodes 524, 526 on 
an intermediate portion of the lead. A preformed biased sec 
tion 532 is located on the intermediate portion of the lead at 
the location of electrodes 524 and 526. In one embodiment, 
biased portion 532 includes a spiral shape With electrode 524 
and 526 located along the spiral shaped portion. Biased por 
tion 532 of lead 530 positions the atrial electrodes 524, 526 
closer to the Wall of the heart in the right atrium 14. This 
enhances electrical performance as the electrodes Will be 
closer to the portion of the heart Where the signal Will pass. 
[0048] FIG. 11 shoWs a lead 600 in accordance With one 
embodiment. Lead 600 can include features of any of the 
leads discussed above and the above discussions are incorpo 
rated herein by reference. Lead 600 generally includes elec 
trode 122 on a distal section of the lead. The distal section can 
include a preformed biased section 610, such as discussed 
above. Lead 600 can also include right atrial electrodes 524 
and 526 located on a biased section 604 on an intermediate 
section of the lead. A pre-for'med V-shape or J-shape 611 can 
be located along an intermediate section of the lead body, 
such as discussed above. 

[0049] In one embodiment, lead 600 includes electrodes 
624, 626 Which are located so as to be proximate to or abut the 
septum 18 or be Within the out?oW tract 20 (FIG. 1) When the 
lead is implanted. For example, lead 600 can be implanted as 



US 2009/0264974 A1 

discussed above such that electrodes 624, 626 are located at 
the out?ow tract or adjacent the RV septum. Electrodes 524, 
526 are then located in the right atrium or superior vena cava 
and electrode 122 is Within the pulmonary artery. 
[0050] Such an embodiment alloWs for right ventricle sep 
tal pacing/ sensing, While it further alloWs for left atrium 
shocking via electrode 122 and right atrium pacing/sensing 
using electrodes 524, 526 of the single-pass lead 600. More 
over, electrodes 624, 626 can provide pacing/ sensing Without 
being actively ?xated to the septum. This reduces the com 
plications resulting from active ?xation, such as trauma to the 
endocardium tissue and higher pacing thresholds. Moreover, 
the location of electrodes 624, 626 at proximate the septum or 
out?oW tract provides an alternative to right ventricle apex 
?xation. 
[0051] FIG. 12 shoWs a lead 700 according to one embodi 
ment. Lead 700 can include features of any of the leads 
discussed above. Generally, lead 700 includes electrode 122 
on a preformed biased distal portion 710 of lead 700. Lead 
700 can also include electrodes 524 and 526 on a preformed 
biased intermediate section 504. In one embodiment, lead 
700 includes a second shocking electrode, such as electrode 
724, disposed along an intermediate portion of the lead. Elec 
trode 724 is located proximally from electrodes 524, 526 and 
is con?gured to be located Within the superior vena cava or 
right atrium When the lead is implanted. For example, lead 
700 can be implanted such that distal portion 710 is passively 
?xated Within the pulmonary artery and distal electrode 122 is 
Within the pulmonary artery, electrodes 524 and 526 are 
Within the right atrium, and coil electrode 724 is Within the 
superior vena cava. Such as design provides for a-triad 
therapy using a single lead, for example. 
[0052] In various embodiments, the spacing of electrodes 
122 and 724 can be varied to account for anatomical differ 
ences. Moreover, in some embodiments, any of the leads 
discussed above can include a proximal electrode, such as 
electrode 724, for providing shock therapy at the right atrium 
or superior vena cava. 

[0053] In one example, leads such as discussed above can 
be implanted by inserting the lead body through a right ven 
tricle and into a pulmonary artery and ?xating the shocking 
electrode Within the pulmonary artery and disposing a pacing 
electrode Within a right atrium or superior vena cava. The 
leads can be inserted using catheters, stylets or guideWires. 
The distal end of the lead can include a pre-formed, biased 
shape adapted to passively ?xate the distal end of the lead 
body Within a pulmonary artery. The shocking electrode can 
deliver shocking pulses to the left atrium having an energy 
ranging from approximately 0.1 Joules to approximately 50 
Joules to deliver atrial de?brillation therapy. The pacing elec 
trodes can provide pacing/ sensing Within the right atrium or 
superior vena cava. In some examples, a preformed, biased 
shape, such as a curve or spiral, can be formed on the lead 
proximate the location of the pacing electrodes to help bias 
the electrodes toWards the right atrial Wall. Further embodi 
ments provide a second shocking electrode to deliver shock 
ing pulses With the superior vena cava or a right atrium. 

[0054] It is understood that the above description is 
intended to be illustrative, and not restrictive. Many other 
embodiments Will be apparent to those of skill in the art upon 
revieWing the above description. The scope of the invention 
should, therefore, be determined With reference to the 
appended claims, along With the full scope of equivalents to 
Which such claims are entitled. 
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What is claimed is: 
1. A lead comprising: 
a lead body extending from a proximal end to a distal end 

and having an intermediate portion; 
a shocking electrode disposed proximate the distal end of 

the lead body; 
a pacing electrode disposed along the intermediate portion 

of the lead body; 
Wherein the distal end of the lead body includes a pre 

formed biased shape to passively ?xate the distal end of 
the lead Within a pulmonary artery, and Wherein the lead 
body is shaped to be placed Within a heart With the lead 
body extending through the right ventricle and the pre 
formed biased shape positioned Within the pulmonary 
artery; and 

Wherein the lead body includes a second preformed, biased 
shape near the location of the pacing electrode, the sec 
ond, preformed biased shape including a curved shape. 

2. The lead of claim 1, Wherein the lead body is con?gured 
into a pre-formed J-shape With the shocking electrode located 
distally from a bottom of the J-shape and the pacing electrode 
located proximally from the bottom of the J-shape 

3. The lead of claim 1, Wherein the lead body is shaped to 
be positioned Within a heart such that a shock can be delivered 
to the left atrium via the shocking electrode. 

4. The lead of claim 1, Wherein the pacing electrode is 
located along the intermediate portion of the lead body in a 
position such that the pacing electrode is located Within a 
right atrium or superior vena cava When the shocking elec 
trode is Within a pulmonary artery. 

5. The lead of claim 4, Wherein the curved shape urges the 
pacing electrode toWards a Wall of the heart. 

6. The lead of claim 1, further including a second pacing 
electrode disposed on the intermediate portion of the lead and 
located on the lead so as to be located proximate a ventricular 
out?oW tract When the distal portion of the lead is Within the 
pulmonary artery. 

7. A lead comprising: 
a lead body extending from a proximal end to a distal end 

and having an intermediate portion; 
a shocking electrode disposed proximate the distal end of 

the lead body; and 
a pacing electrode disposed along the intermediate portion 

of the lead body, Wherein the distal end of the lead body 
includes a pre-formed biased shape, and Wherein the 
pacing electrode is located along the intermediate por 
tion of the lead body in a position such that the pacing 
electrode is located Within a right atrium or superior 
vena cava When the shocking electrode is Within a pul 
monary artery, and Wherein the lead body includes a 
second preformed, biased shape near the location of the 
pacing electrode, Wherein the second preformed, biased 
shape includes a curved shape con?gured to bias the 
pacing electrode toWard a Wall of the right atrium or the 
superior vena cava. 

8. The lead of claim 7, Wherein the lead body includes a 
second shocking electrode disposed along the lead proxi 
mally from the pacing electrode. 

9. The lead of claim 7, further comprising a second pacing 
electrode disposed on the intermediate portion of the lead and 
located on the lead so as to be located proximate a ventricular 
out?oW tract When the distal portion of the lead is Within the 
pulmonary artery. 
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11. The lead of claim 7, wherein the preformed, biased 
shape on the distal end of the lead includes an S-shaped 
con?guration. 

12. The lead of claim 7, Wherein the pre-formed, biased 
shape on the distal end of the lead includes a spiral con?gu 
ration. 

13. The lead of claim 7, Wherein the lead body includes a 
pre-for'med J -shape along the intermediate section of the lead 
body. 

14. A lead comprising: 
a lead body extending from a proximal end to a distal end 

and having an intermediate portion, the distal end 
including an active ?xation feature; 

a shocking electrode disposed along the distal end of the 
lead body; and 

a pacing electrode disposed along the intermediate portion 
of the lead body, Wherein the lead body includes a pre 
formed, biased shape near the location of the pacing 
electrode; and 

Wherein the lead body is con?gured such that When the 
shocking electrode is Within a pulmonary artery the pac 
ing electrode is located Within a right atrium or a supe 
rior vena cava. 

15. The lead of claim 14, Wherein the preformed, biased 
shape includes a spiral shape. 

16. The lead of claim 14, Wherein the preformed, biased 
shape includes a curved shape. 

17. The lead of claim 14, further comprising a second 
pacing electrode disposed on the intermediate portion of the 
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lead and located on the lead so as to be located proximate a 
ventricular out?oW tract When the distal portion of the lead is 
Within the pulmonary artery. 

18. A method comprising: 
providing a lead having a lead body extending from a 

proximal end to a distal end and having an intermediate 
portion, the lead body having a shocking electrode dis 
posed proximate the distal end and a pacing electrode 
disposed along an the intermediate portion, Wherein the 
lead body includes a preformed, biased shape near the 
location of the pacing electrode, the preformed, biased 
shape including a curved shape con?gured to bias the 
pacing electrode toWard a Wall of the right atrium or the 
superior vena cava; and 

inserting the lead body through a right ventricle and into a 
pulmonary artery and passively ?xating the shocking 
electrode Within the pulmonary artery and disposing the 
pacing electrode Within a right atrium or superior vena 
cava. 

19. The method of claim 18, further comprising disposing 
a second pacing electrode proximate a ventricular out?oW 
tract When the distal portion of the lead is Within the pulmo 
nary artery. 

20. The method of claim 18, further comprising providing 
a pre-formed J -shape in the intermediate portion of the lead 
With the shocking electrode located distally from a bottom of 
the J -shape and the pacing electrode located proximally from 
the bottom of the J -shape 

* * * * * 


