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(57) ABSTRACT 

The epicardial pacing system and related method includes an 
epicardial catheter con?gured to be disposed in the middle 
mediastinum of the thorax of a subject for use in electrical 
pacing of the heart at one or more locations on the epicardial 
surface. The epicardial pacing catheter may include at least 
one electrode Whereby the electrode is insulated on at least 
one side to alloW pacing of the heart Without damage to 
adjacent anatomical structures. 
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STEERABLE EPICARDIAL PACING 
CATHETER SYSTEM PLACED VIA THE 

SUBXIPHOID PROCESS 

RELATED APPLICATIONS 

[0001] The present invention claims priority from US. Pro 
visional Application Ser. No. 60/986,786, ?led November, 
09, 2007, entitled “Passive Fixation, Steerable Epicardial 
Lead to be Placed via the Subxiphoid Process for Pacing Left 
Ventricle, Right Ventricle, Right Atrium and Left Atrium and 
Cardiac De?brillation,” and US. Provisional Application Ser. 
No. 61/023,727, ?led Jan. 25, 2008, entitled “Steerable Epi 
cardial Lead to be Placed via the Subxiphoid Process for Left 
Ventricular Pacing and Related Method,” the disclosures of 
Which are hereby incorporated by reference herein in their 
entirety. 
[0002] This application is related to PCT International 
Application No. Serial No. PCT/US2008/056643, ?led Mar. 
12, 2008, entitled, “Access Needle Pressure Sensor Device 
and Method of Use,” the disclosure of Which is hereby incor 
porated by reference herein in its entirety. 
[0003] This application is related to PCT International 
Application No. Serial No. PCT/US2008/056816, ?led Mar. 
13, 2008, entitled, “Epicardial Ablation Catheter and Method 
of Use,” the disclosure of Which is hereby incorporated by 
reference herein in its entirety. 
[0004] This application is related to PCT International 
Application No. Serial No. PCT/US2008/057626, ?led Mar. 
20, 2008, entitled, “Electrode Catheter for Ablation Purposes 
and Related Method Thereof,” the disclosure of Which is 
hereby incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION 

[0005] The present technology relates generally to the ?eld 
of medical devices to be used for cardiological procedures. 
More speci?cally, the technology is in the sub?eld of cath 
eteriZation devices to be used for epicardial pacing. 

BACKGROUND OF THE INVENTION 

[0006] Congestive heart failure effects betWeen 4 and 5 
millionpeople in the United States and accounts for about $15 
billion per year in hospitaliZation costs alone. While medical 
therapy, such as prescription drugs, may bene?t a number of 
patients, side effects prevent some patients from completing 
therapy. Moreover, feW patients are completely cured of their 
symptoms. 
[0007] In recent years simultaneous pacing of both ven 
tricles (via a biventricular pacemaker) has been shoWn in 
multiple studies to improve the quality of life and extend 
survival of such patients. The American College of Cardiol 
ogy and American Heart Association has, therefore, recom 
mended that all patients having class II, III or IV heart failure 
With a Wide QRS complex (electrocardiograph de?ections of 
the Q, R and S Waves) receive a biventricular pacemaker. This 
recommendation alone encompasses up to one million people 
per year in the US, and uses for this type of device are 
expanding. 
[0008] Unfortunately, due to inherent di?iculties in placing 
left ventricular (LV) leads, less than 15% of eligible patients 
are able to receive this device. Unlike the RV, the electrical 
lead can not be placed directly into the LV due to the unac 
ceptably high risk of stroke. The lead must, therefore, be 
placed on the surface of the LV. In order to accomplish this 
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placement, a lead is threaded through the right atrium (RA) 
using a venous system, andpassed through the coronary sinus 
(CS) to any of a number of small veins in communication With 
the surface of the LV. 

[0009] Quantitative clinical results, especially those report 
ing the statistics of negative outcomes, are seldom published. 
HoWever, in procedures conducted at the inventors’ high vol 
ume university hospital, 20% of patients have been found to 
have a very dif?cult access to the CS, resulting in an aban 
donment of the procedure. In an additional 20% of patients, a 
vein in communication With an optimal location on the LV 
can not be found Within the CS. As an example, if one is trying 
to place a lead on the lateral aspect of the LV (an ideal 
location), but there is no vein extending from Within the CS to 
the lateral aspect of the LV, a lead can not be placed here. 
Worse still, many of these patients have multiple areas of dead 
heart tissue, so even if a lead can be placed Within a vein, it 
might not pace the heart. Even moving the lead slightly Would 
help, but the vein acts like a railroad track to limit placement. 
All of these limitations result in an unpredictable procedure 
time, making it di?icult for hospitals and doctors to plan the 
operation. 
[0010] At present, the most effective option to pace the LV 
is through invasive surgery requiring cardiac surgeons. The 
neWest techniques alloW surgeons to either open a patient’s 
chest or cut betWeen the ribs to place the lead anyWhere on the 
LV. Even the most “minimally invasive” leads currently avail 
able require a lateral thoracotomy necessitating a surgeon. 
Both the Ncontact® and Heartlander® tools, Which are not 
designed to pace, require surgical incisions. 
[0011] There are tWo signi?cant barriers to Widespread 
application of these surgical techniques. First, surgical pro 
cedures are generally more invasive and require longer recov 
ery times. Second, most cardiologists consider it the standard 
of care to attempt an initial placement of a lead via CS access; 
only after that fails is surgery considered. To avoid the need 
for additional surgical intervention, a cardiologist may 
choose a sub-optimal location for lead placement. This is 
typically in keeping With the Wishes of most patients; mini 
mally invasive techniques are preferred Whenever possible. 
[0012] There is therefore a need in the art Whereby one 
Would be able to place a lead for pacing on any optimal site of 
the LV based solely on What is clinically e?icient for the 
patient and not the heart’s anatomy. Moreover, if this could be 
accomplished by a cardiologist (non-surgeon) Without the 
need for invasive surgery, the procedure Would be used more 
often. Thus, instead of only 15% of patients receiving biven 
tricular pacing, close to 100% of patients could receive it. 
[0013] The following US. patent documents discuss cath 
eteriZation tools for cardiology: US. Pat. Nos. 7,142,919 to 
Hine et al.; 7,130,699 to Huff et al.; 7,120,504 to Osypka; 
7,101,362 to Vinney; 7,090,637 to DanitZ et al.; 7,089,063 to 
Lesh et al.; 7,059,878 to Hendrixson et al.; 7,041,099 to 
Thomas et al.; 7,027,876 to Casavant et al.; 7,008,418 to Hall 
et al.; 6,973,352 to Tsutsui et al.; 6,936,040 to Kramm et al.; 
6,921,295 to Sommer et al.; 6,876,885 to SWoyer et al.; 6,868, 
291 to Bonner et al., all of Which are incorporated by refer 
ence herein in their entirety. No reference discloses the con 
ceptual arrangements for an integrated cardiological device 
for epicardial pacing. 
[0014] To overcome these limitations, We have conceived 
the subject device and method of use, as described in the 
Summary of the Invention and Detailed Description of the 
DraWings beloW. 
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[0015] These and other objects, along With advantages and 
features of the invention disclosed herein, Will be made more 
apparent from the description, drawings and claims that fol 
loW. 

SUMMARY OF THE INVENTION 

[0016] An aspect of an embodiment (or partial embodiment 
thereof) of the present invention includes an apparatus and 
means for treating congestive heart failure and arrhythmias 
(both bradycardias and tachycardias) of the heart. For 
example, the invention provides for a novel means and 
method of placing an epicardial lead Within a patient for the 
purpose of permanent multi-site, cardiac pacing and de?bril 
lation, including left ventricular pacing. 
[0017] An aspect of an embodiment (or partial embodiment 
thereof) of the present invention includes a lead that paces LV, 
RV, LA and RA at the same time or in sequence. It could even 
pace tWo separate points on the same chamber (the LV or the 
RV) at the same time or at some offset. This has an important 
advantage, for example, if a region of tissue ever dies in heart 
attack, the present invention method can still pace from else 
Where. 

[0018] An aspect of an embodiment (or partial embodiment 
thereof) of the present invention may include placing a bipo 
lar pacing lead through a subxiphoid incision and then chan 
neling it back to a pacemaker. The procedure may evolve 
through three distinct stages. In the earliest stage, one Would 
place the lead on the left ventricle and tunnel it underneath the 
pectoral muscle back to the chest Wall Where the pacemaker 
Would normally be placed. In the second, one Would place the 
lead back to the subxiphoid process, attach it to a battery that 
is positioned just on the outside of the xiphoid process and 
have it Wirelessly communicate With the main pacemaker. 
Lastly one Would place a button-like object right on the top of 
the left ventricle and then communicate Wireles sly back to the 
main pacemaker. Still yet, another embodiment of the means 
and method of the invention may include having the battery, 
anode and cathode means all compounded on the end of the 
lead so that there Would not be any need to have another 
excision to bring any of the components back out of the heart. 
[0019] An aspect of an embodiment or partial embodiment 
of the present invention (or combinations of various embodi 
ments in Whole or in part of the present invention) comprises 
an epicardial pacing system. The system may comprise: an 
epicardial catheter con?gured to be disposed in the middle 
mediastinum of the thorax of a subject for use in electrical 
pacing of the heart at one or more locations on the epicardial 
surface. The epicardial pacing catheter comprising: a proxi 
mal portion, distal portion, and a longitudinal structure there 
betWeen; and at least one electrode in communication With 
the distal portion, Wherein the at least one electrode is insu 
lated on at least one side to alloW pacing of the heart Without 
damage to adjacent anatomical structures. 
[0020] An aspect of an embodiment or partial embodiment 
of the present invention (or combinations of various embodi 
ments in Whole or in part of the present invention) comprises 
a method for use With an epicardial pacing catheter. The 
method may comprise: disposing the epicardial pacing cath 
eter in the middle mediastinum of the thorax of a subject; and 
pacing the heart at one or more locations With electrical 
energy from an at least one electrode; and at least partially 
insulating the electrical energy to alloW pacing of the heart 
Without damage to adjacent anatomical structures. 
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[0021] The epicardial pacing system and related method 
includes an epicardial catheter con?gured to be disposed in 
the middle mediastinum of the thorax of a subject for use in 
electrical pacing (and/ or other diagnostic or therapeutic pro 
cedure) of the heart at one or more locations on the epicardial 
surface. The epicardial pacing catheter may include at least 
one electrode Whereby the electrode is insulated on at least 
one side to alloW pacing of the heart Without damage to 
adjacent anatomical structures. 
[0022] These and other objects, along With advantages and 
features of the invention disclosed herein, Will be made more 
apparent from the description, draWings and claims that fol 
loW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The accompanying draWings, Which are incorpo 
rated into and form a part of the instant speci?cation, illustrate 
several aspects and embodiments of the present invention 
and, together With the description herein, serve to explain the 
principles of the invention. The draWings are provided only 
for the purpose of illustrating select embodiments of the 
invention and are not to be construed as limiting the invention. 
[0024] FIG. 1 schematically illustrates the overall con?gu 
ration of the epicardial pacing catheter system. 
[0025] FIG. 2 schematically illustrates the pericardium and 
heart alone (FIG. 2(A)) and an example embodiment in posi 
tion relative to the heart (FIG. 2(B)). 
[0026] FIG. 3 schematically illustrates an example embodi 
ment passively disposed Within the pericardial sack of the 
heart. 
[0027] FIGS. 4(A)-(C) schematically illustrate a number of 
exemplary embodiments of the steering means employed to 
position the distal portion of an exemplary embodiment of the 
epicardial pacing catheter in un-tensioned, partial steering, 
and full steering modes, respectively. 
[0028] FIGS. 5(A)-5(D) schematically illustrate a number 
of exemplary embodiments of the epicardial pacing catheter 
10 near the distal portion. 
[0029] FIGS. 6(A)-6(F) schematically illustrate cross sec 
tional vieWs of an exemplary embodiment of the technology 
from the most distal end to a more proximal point. 
[0030] FIGS. 7(A) and (B) schematically illustrate cross 
sectional vieWs of an exemplary embodiment of the most 
proximal portion of an exemplary embodiment of the epicar 
dial pacing catheter and the most distal portion of an exem 
plary embodiment of the control means, respectively. 
[0031] FIGS. 8(A)-(C) schematically illustrate cross-sec 
tional vieWs of an example embodiment further comprising a 
stabiliZation means for stabiliZing the example embodiment. 
The stabiliZation means illustrated in an un-deployed posi 
tion, partially deployed position, and deployed position, 
respectively. 
[0032] FIG. 9 schematically illustrates an example embodi 
ment of the epicardial pacing catheter further comprising 
deployable electrodes ?xed or adjacent to the heart. 
[0033] FIG. 10(A) schematically illustrates a top vieW of an 
exemplary embodiment of the epicardial pacing catheter. 
[0034] FIG. 10(B) schematically illustrates a bottom vieW 
of an exemplary embodiment of the epicardial pacing cath 
eter. 

[0035] FIG. 10(C) schematically illustrates an axial vieW of 
an exemplary embodiment of the epicardial pacing catheter 
looking at the distal tip of the insulating hood. 




































