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ENDOCARDAL ELECTRODE 

FIELD OF THE INVENTION 

The present invention relates to an endocardial elec 
trode for effecting the intracardial stimulation of a 
heart, consisting of an elongated electrical conductor, 
which is provided with an electrical insulation, and an 
electrode head located at the end of the conductor 
proximate the heart for the transmission of stimulative 
impulses to the heart through the inserted electrode. 

DISCUSSION OF THE PRIOR ART 

In known endocardial electrodes of the above 
mentioned type, the metallic electrode head is rela 
tively small and lightweight whereby, on the one hand, 
it is difficult to position the head on an adequately 
stimulably sensitive portion of the myocardium while, 
on the other hand, there the danger is present in that 
the electrode head, due to its small size, may be dis 
placed through movements of the heart so as to come 
at rest at a location of the endocardium/myocardium at 
which the energy level of the stimulating impulse will 
no longer be sufficient to stimulate the heart. 

SUMMARY OF THE INVENTION 
As a result of this situation encountered in the prior 

art, it is an object of the present invention to provide 
an endocardial electrode of the above-mentioned type 
which is not subject to the mentioned drawbacks and 
which may, nevertheless, be operated with impulses of 
relatively low energy levels. The inventive electrode, 
while having an extremely small contact surface with 
the endocardium/myocardium, should be relatively 
large and weighty, and locatable and removable in the 
absence of any problems. 
The foregoing object is solved by the invention which 

provides an endocardial electrode in which the surface 
of the electrode head is constituted partly of an insulat 
ing material, and partly of an electrically conductive 
contact material which is electrically connected with 
the conductor. 

In this inventive construction of the electrode, the 
surface of the contact material may be so dimensioned 
as to approximately correspond to the surface of the 
smallest known electrode heads. In that instance, the 
current density generated at the contact surface is cor 
respondingly high. The increase in the surface of the 
electrode head due to the use of insulating material 
causes that the head to become larger, and mainly 
heavier, so as to be simply and securely positionable on 
the endocardium/myocardium, and remaining securely 
in the myocardium even during movements of the 
heart. The inventive construction of the electrode head 
also permits the contact material to be distributed 
about the surface of the electrode head, so that upon 
positioning of the head on the endocardium/myocar 
dium affords a greater degree of probability that the 
contact areas may be located on a particularly stimula 
bly sensitive portion of the myocardium. 

5 

O 

15 

25 

35 

40 

45 

55 

Within the scope of the invention, the surface of the 
contact material does not exceed 15 mm, and is pref 
erably 5 mm in size. Furthermore, the contact material 
is, as closely as possible, uniformly distributed over the 
entire surface of the electrode head, and preferably in 
strip form, spiral form, or in dots or punctiform. The 
electrode head may thus have a relatively large volume 

65 

and high weight, in which the volume is in the extent 

2 
of approximately 60 mm to 15 mm, and preferably 
approximately 25mm, while the weight is in the extent 
of between 0.30p and 2.0p, and preferably about 0.8 
p, wherein p is measured in "ponds" or grams. In such 
a construction of the electrode head, the latter may es 
sentially be cylindrically shaped, with the free end 
thereof being rounded off. In a preferred embodiment 
of the invention, the contact material is constituted of 
a band-shaped material. The width of the band is ap 
proximately between 0.01 mm and 0.4 mm, and is pref 
erably 0.2 mm. The web is preferably mounted on the 
electrode head so as to extend in mutually parallel lines 
along the axial direction of the cylindrically shaped 
electrode head, or may be helically wound about the 
cylindrically shaped portion of the electrode head. In 
that case, the distance between the helical windings 
preferably lies between approximately 0.5 mm and 5 
mm, and is preferably 2 mm. 
The weight of the electrode head may readily be in 

creased in a simple manner within the framework of the 
invention, so as to achieve secure positioning thereof in 
the right heart chamber, and its manufacture simpli 
fied, in that the electrode head may be constructed of 
a metallic core, or of an electrically conductive mate 
rial with projecting portions, in which the interstitial 
spaces between the individual portions are filled with 
an electrically insulating material. The projecting por 
tions may be ridge-shaped, in the style of screw threads, 
hedgehog-shaped or the like, so as to achieve the strip 
shaped, spirally-shaped or punctiform dot-shaped ar 
rangement of the contact material on the electrode 
head. In this constructional embodiment, the connec 
tion between the free end of the elongated conductor 
of the endocardial electrode and electrode head be 
comes particularly simple. The invention also encom 
passes solutions, in which the electrode head is either 
completely or partly constructed of insulating material, 
preferably ceramic or the like, wherein the contact sur 
faces or, respectively, contact area of the head may be 
vapor-deposited or galvanically formed thereon. Fur 
thermore, another construction may be contemplated, 
within the scope of the invention, wherein the contact 
areas may be formed of a basket-shaped wire mesh 
which is then filled with the heaviest possible insulating 
material. 
The connection of the contact areas or locations, 

which is basically the same for all of the embodiments, 
with the electrode conductor is suitably carried out by 
spot welding or soldering, or may be also accomplished 
by means of an electrically conductive adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference may now be had to the following detailed 
description of preferred embodiments of the invention, 
taken in conjunction with the accompanying drawing, 
in which: 
FIG. 1 illustrates, in longitudinal section, an endocar 

dial electrode according to the present invention; 
FIG. 2 illustrates a second embodiment of the endo 

cardial electrode; 
FIG. 3 illustrates a third embodiment of the endocar 

dial electrode; and 
FIG. 4 illustrates a fourth embodiment of the endo 

cardial electrode. - - 

DETALED DESCRIPTION 

Referring in detail to the drawing, in which identical 
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or similar components in the various embodiments are 
designated by the same reference numerals, FIG. 1 ill 
lustrates an elongate electrical conductor 1 of the en 
docardial electrode, which is provided with encompass 
ing electrical insulation 2. At the electrode end which 
is proximate the heart, there is located an electrode 
head 3. The electrode head. 3 is generally cylindrically 
shaped, and is rounded off or curved at its free end. 
The surface of the electrode head 3 is partly con 
structed of an electrically insulating material 4 which 
is not irritative to the body, and partly of an electrically 
conductive contact material 5. In the embodiments of 
FIGS. 1 and 2, the contact material 5, which lies on the 
surface of the electrode head, is band-shaped. Thus, in 
the construction of FIG. 1, the band-shaped contact 
material extends in mutually parallel lengths or strips 
along in the axial direction of the cylindrically shaped 
electrode head. 

In the embodiment of FIG. 2, the contact surface of 
the band-shaped material extends in a helically wound 
manner about the cylindrically shaped portion of the 
electrode head. In the exemplary embodiment shown, 
the overall length of the electrode head in the axial di 
rection thereof measures approximately 6 mm, and the 
diameter measures 3 mm. The total surface area of the 
contact material is approximately 5 mm. 
FIG. 3 illustrates another embodiment of the inven 

tion, in which the contact surfaces 5 of the electrode 
head 3 are essentially discrete dots or punctiforms dis 
tributed over the entire surface of the electrode head. 
FIG. 4 illustrates still another embodiment of the in 

vention, in which the contact surfaces 5 of the elec 
trode head are constructed of an electrically conduc 
tive wire mesh material. The material is shaped into a 
basket-like configuration, with the interior thereof and 
the interstitial spaces of the wire mesh being filled with 
electrically insulating material 4. 
Various plastic and insulating materials are readily 

adapted to be employed in the construction of the elec 
trode head, as follows: 

Specific Weight in gms/cm Material Designation 

0.5 - 0.9 Insulating paper. 

0.9 - 1.0 Polyethylene, polybutene, 
polypropylene, unfilled 
rubber, polyisobutylene. 

Polystyrole, normally filled 
soft-and-hard rubber, cellulose 
ether, polymethacylate, 
polycarbonate, unfilled poly 
ester and epoxy resins. 

1.0 - 1.2 

Vulcanized fiber, cellulose 
ester, polyvinyl ester, also 
hard-and-soft - PVC, phenolic 
resin, phenolic resin molded 
material with organic fillers, 
cardboard. 

1.2 - 1.4 

Aminoplast-molded materials 
with organic fillers, acetal 
resins. 

1.4 - i.5 

Polyvinylide chloride, rubber 
chloride, anorganically filled 
molded materials, reinforced 
plastics, hardeners. 

5 - 1.8 

Silicon, polytetrafluoro 
ethylene and other fluorine 
containing polymers. 

1.8-2.3 

2.2 Ouartz glass 
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4. 

-Continued 
Specific Weight in gms/cm Material Designation 

2.3 - 2.5 Hard porcelain 

2.6 - 2.8 Steatite 

2.8 Mica 

2.2 - 3.8 Technical glasses 

3 - 3.9 Titanium oxide-containing 
ceramic insulating materials 

While there has been shown what is considered to be 
the preferred embodiment of the invention, it will be 
obvious that modifications may be made which come 
within the scope of the disclosure of the specification. 
What is claimed is: 
1. Endocardial electrode for the intracardial stimula 

tion of a heart, comprising an elongate electrical con 
ductor, an electrical insulation encasing said conduc 
tor, and an electrode head being connected to said con 
ductor at the end thereof proximate the heart for trans 
mission of stimulative impulses to the heart upon inser 
tion of said electrode, said electrode head having a sur 
face area the major portion of which is constituted of 
an insulating material and the relatively smaller re 
maining surface area of an electrically conductive 
contact material forming a plurality of spaced electri 
cally conductive minute surface areas, each of said last 
mentioned areas being electrically connected with said 
conductor. 

2. Endocardial electrode as claimed in claim 1, the 
surface of said electrode head having a maximum area 
of 15 mm. 

3. Endocardial electrode as claimed in claim 2, said 
surface area being 5 mm. 

4. Endocardial electrode as claimed in claim 1, said 
electrically conductive contact material being evenly 
distributed about the surface of said electrode head. 

5. Endocardial electrode as claimed in claim 4, said 
contact material being in the form of strips extending 
along the surface of said electrode head. 

6. Endocardial electrode as claimed in claim 4, said 
contact material being in the form of strips helically 
wound about the surface of said electrode head. 

7. Endocardial electrode as claimed in claim 4, said 
contact material comprising a plurality of discrete dot 
shaped areas dispersed about the surface of said elec 
trode head. 

8. Endocardial electrode as claimed in claim 1, said 
electrode head being of relatively large volume and 
weight, said volume being in the range of 15 mm to 60 
mm, and said weight being in the range of 0.30p to 2.0 
P. 

9. Endocardial electrode as claimed in claim 8, said 
electrode head having a volume of 25 mm and a 
weight of 0.8 p. 

10. Endocardial electrode as claimed in claim 1, said 
electrode head being essentially cylindrically shaped, 
said electrical conductor being fastened to one end of 
said cylindrically shaped electrode head, and the free 
end of said electrode head being of a rounded off con 
figuration. m 

11. Endocardial electrode as claimed in claim 10, 
said contact material being constituted of a band 
shaped material. 
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12. Endocardial electrode as claimed in claim 11, 
said band-shaped contact material being positioned in 
parallel spaced strips extending along the longitudinal 
axis of said cylindrically shaped electrode head. 

13. Endocardial electrode as claimed in claim 12, the 
space between adjacent strips of said contact material 
being 0.5 mm to 5 mm wide. 

14. Endocardial electrode as claimed in claim 13, 
said space between adjacent strips of said contact ma 
terial being about 1.5 mm wide. 

15. Endocardial electrode as claimed in claim 11, 
said band-shaped contact material being helically 
wound to form a plurality of spaced strips extending 
about the annular surface of said cylindrically shaped 
electrode head. 

16. Endocardial electrode as claimed in claim 15, the 
space between adjacent helically wound strips of said 
contact material being about 0.5 mm to 5 mm wide. 

17. Endocardial electrode as claimed in claim 16, 

O 
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said space between adjacent helically wound strips of 20 
said contact material being about 1.5 mm wide. 

18. Endocardial electrode as claimed in claim 11, 
said band-shaped material having a width in the range 
of 0.01 mm and 0.4 mm. 
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19. Endocardial electrode as claimed in claim 14, 

said band-shaped material having a width of about 2 

20. Endocardial electrode as claimed in claim 1, said 
electrode head comprising an electrically conductive 
material core having projecting portions forming inter 
stitial spaces; and an electrically insulating material 
being filled in said interstitial spaces. 
21. Endocardial electrode as claimed in claim 20, 

said projecting portions being essentially ridge-like in 
configuration. 
22. Endocardial electrode as claimed in claim 20, 

said projecting portions having a helical screw-thread 
configuration. 
23. Endocardial electrode as claimed in claim 1, said 

electrode head being formed of an electrically conduc 
tive basket-shaped wire mesh; and electrically insulat 
ing material filling the interior of said basket shape and 
wire mesh interstices. 
24. Endocardial electrode as claimed in claim 23, 

said insulating material having a relatively high specific 
weight. 
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