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(57) ABSTRACT 
A repeatably implantable intracardial electrode for use 
with a heart stimulation device provides a piston mov 
able axially within a cavity in the electrode body. The 
piston carries resilient prongs which move through 
channels in the electrode body to engage the heart tis 
sue for implantation of the electrode. The prongs are 
retracted when tension is exerted on the piston, and are 
advanced by force on the piston. 

2 Claims, 1 Drawing Figure 
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CONTROLLABLE BARBED INTRACARDIAL 
ELECTRODE 

This invention relates to an intracardial electrode for 
use with heart stimulation devices. In particular, it re 
lates to an implantable electrode having an insulated 
helical conductor, and provided with a metallic head, 
which can be placed against the inner surface of the 
wall of the heart. 
An electrode of this sort is introduced into the heart 

through a vein; generally a jugular vein is used, particu 
larly the jugularis externa. To accomplish this, the jugu 
lar is opened, and the electrode is then pushed through 
the vein, metal head foremost until it reaches the auri 
cle of the heart. 
Depending on the clinical situation of the patient, 

stimulation of either the auricle or the ventricle may be 
desired. In the case of stimulation of the auricle, the 
head of the electrode is pressed against the auricle wall; 
24 the case of stimulation of the ventricle, the elec 
trode is fed through the heart valve and is pressed 
against the wall of the ventricle. It is desirable to dis 
pose the helical conductor in a bowed position, so that 
the head is pressed against the wall of the heart by the 
resilience of the conductor. 
After the electrode has reached the desired position, 

measuring and testing apparatus is connected to the 
end of the conductor that remains outside the patient's 
body, in order to measure the stimulation threshold of 
the heart. 
After these measurements have been completed, the 

conductor is connected to a cardiac stimulation device 
(heart pacer), which may be either external to the body 
or implanted within the patient. 
When the heart pacer is to be implanted, a support 

or bed for the stimulator is provided in the thorax or 
abdomen and then connected to the neck by means of 
tubing that is led through the body. The external end 
of the helical conductor (remote from the heart) is . 
then led through the tubing to the stimulator support, 
after which the tube is removed from the body and the 
conductor is connected to the stimulator. 
An electrode that may be attached to the surface of 

the wall of the heart, rather than within the wall tissue, 4 
provides a most important advantage, in that the surgi 
cal procedure for implantation is much less extensive. 
However, such an exterior electrode has previously in 
volved the disadvantage that after a period of use the 
electrode sometimes becomes dislodged, separating the 
operative tip of the electrode from the heart wall. Such 
dislocation is generally the result of movements of the 
heart wall. As a result, the patient must undergo a fur 
ther surgical operation in order to replant the elec 
trode, with obvious undesirable stress on the patient. 
To prevent such dislocation, it has been attempted to 

place the tip of the electrode between trabecular mus 
cles; but such muscles are not common in the heart 
wall. It has also been suggested that a portion of the 
head of the electrode might be formed as a truncated 
cone, so that the head can operate as a barb. At pres 
ent, no useful measurements can be expected using: 
such a device. 

It is therefore an object of the invention to provide 
an improved implantable intracardial electrode, which 
substantially reduces the likelihood of dislocation of 
the electrode, and thus increases the safety of the pa 
tient using it. 
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It is also an object to provide an electrode whose po 

sition within the heart can be altered by an external 
control, without the need of additional surgical proce 
dures. 

It is a further object to provide such an electrode that 
is detachable and reimplantable without injury to the 
patient. 
According to the invention, the electrode provides a 

cavity in which is placed a piston movable coaxial with 
and connected to the conductor. A number of resilient. 
prongs or barbs are attached to the cylinder. Channels 
are provided in the tip of the head, at an angle to the 
cavity axis, and the resilient prongs are extendable 
through these channels to the outside of the electrode. 
Motion of the cylinder towards the heart wall pushes 

these resilient prongs into the myocardium, securing 
the electrode in place. To obtain this effect, it is impor 
tant that the prongs be placed at a suitable angle with 
respect to the axis of the piston, and that the diameter 
of the prongs be suitably chosen. Good results may be 
obtained when the channels in the head of the elec 
trode are placed at an angle of about 40 with respect 
to the axis of the piston. 
The prongs in a preferred embodiment may be ad 

vantageously made of nylon of 0.3 mm diameter. Alter 
natively, one may use metal prongs covered with insu 
lating material. The use of metal prongs has the advan 
tage that the placement of the prongs in the wall of the 
heart may be observed with the aid of X-rays. . . . 

If on the first attempt the electrode is not satisfacto 
rily implanted, the prongs may be freed from the heart 
wall tissue by means of a thin flexible wire attached to 
the piston, and led through the inside of the insulating 
member. Tension on the wire retracts the piston and 
thereby the prongs. - - - . 

Forward motion of the piston, to force the prongs 
into the myocardium, is accomplished by means of a 
stiff wire, also led through the inside of the insulating 
member. To obtain good operating contact of this wire 
with the piston, the end of the piston nearest the con 
ductor may be covered with a metallic cap. 
Other objects, features and advantages will appear 

from the following description of a preferred embodi 
5 ment of the invention, taken together with the attached 
drawing thereof, in which: 

FIG. 1 is a cross-sectional view of the electrode. 
Referring to the drawing, electrode 10 is connected 

to a helical conductor 12, carried within an insulating 
member 14, such as a tube of silicone rubber. Conduc 
tor 12 may be externally connected at its remote end 
to a heart stimulation device. Conductor 12 is electri 
cally connected with a head 16, which may be made, 
for example, of platinum; a narrowed portion 18 of 
head 16 is inserted into insulating member 14, so that 
portion 18 lies between conductor 12 and insulating 
member 14. In the construction of head 16, the end of 
conductor 12 is pressed into the material of head por 
tion 18, ensuring good electrical contact. W . . 
Head 16 contains a cavity 20, within which a hollow 

cylindrical piston 22 is axially movable. A number (for 
example four) of resilient prongs 24 are attached to pis 
ton 22; such prongs may for example be made of nylon 
or insulated stainless steel. Each prong 24 extends into 
a channel 26 through head 16, each channel being dis 
posed at an angle of about 40 with respect to the pis 
ton axis. Four prongs are a desirable number. 
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Prongs 24 are firmly attached at 28, as by welding, to 
the end of piston 22 nearest conductor 12. At the for 
ward end of the piston the prongs are retained by a ring 
30, to prevent their spreading. 
A force-transmitting member is provided in the form 

of a stiff wire 32, carried within insulating member 14, 
by which piston 22 can be moved forward, causing 
prongs 24 to protrude through channels 26 to the exte 
rior of electrode 10, enabling them to engage the tissue 
of the myocardium. 

In addition, a thin wire 34 may be attached to cylin 
to 

der 22, for instance by welding, to provide a tension 
transmitting member by means of which piston 22 to 
gether with attached prongs 24 can be retracted if the 
first attempt at implantation in the myocardium is un 
satisfactory. 
Prongs 24 may be of varying length, depending on 

15 

whether the electrode is to be attached to the auricle. 
or the ventricle. The length should be such that when 
piston 22 is in its extreme forward position (shown in 
the drawing), a length of about 3 mm protrudes from 

20 

head 16, if the head is to be attached to the auricle, or 
a length of 4 to 5 mm if it is to be attached to the ventri 
cle. 
The outer diameter of insulating member 14 may be 

about 2.5 mm, while the helix of the conductor may 
have an outside diameter of 1 mm and an inside diame 
ter of 0.7 mm. In constructing the electrode, a 
lubricant, such as one made of silicone, may be pro 
vided, ensuring free motion of the prongs through the 
channels. After inserting the lubricant, piston 22 is 
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moved back and forth several times, after which the su 
perfluous lubricant may be removed. 

In use, the electrode is secured in place by pushing 
on stiff wire 32 to force prongs 24 outwardly into the 
heart wall tissue. Wire 32 may then be removed 
through insulating member 14, leaving only the coiled 
conductor 12 and thin wire 34, which are relatively 
flexible. The end of insulating member 14 remote from 
electrode 10, with conductor 12, may then be con 
nected to a suitable heart stimulation device internal or 
external to the patient. In the event that electrode 10 
is unsatisfactorily placed or must be removed, prongs 
24 are retracted by tension on thin wire 34, and stiff 
wire 32 may be reinserted through the remote end of 
insulating member 14 to exert the desired force on cyl 
inder 22 to cause reimplantation. 
What is claimed is: 
1. A controllable repeatably implantable electrode 

comprising 
a conducting head, , 
a conductor electrically connected to said head, 
said head having a front portion and elongated body 
portion defining an axially oriented cavity, 

a tubular insulating member connected to said body 
portion and aligned with said cavity, said conduc 
tor being carried away from said head within said 
insulating member, 
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4 
a plurality of channels extending from said cavity 
through said front portion to the exterior of said 
head, and each disposed at an angle to the axis of 
said cavity, 

a rigid cylindrical piston movable axially within said 
cavity between a forward implantation position and 
a retracted position, carrying a plurality of resilient 
prongs each extending into a said channel, 

a removable force-transmitting member carried 
within said insulating member, having one end 
bearing against said piston and the other end re 
mote from said piston, 

a flexible tension-transmitting member carried within 
said insulating member, having one end attached to 
said piston and the other end remote from said pis 
ton, 

said piston being moved within said cavity to said for 
ward implantation position by force applied to said 
remote end of said force-transmitting member, said 
prongs being thereby moved through said channels 
to engage the heart tissue for implantation of said 
electrode, and said piston being moved to said re 
tracted position by tension exerted on said remote 
end of said tension-transmitting member, said 
prongs being thereby retracted and freed from said 
heart tissue for removal of said electrode. 

2. An intracardial electrode for use in artificial stimu 
lation of a patient's heart, suitable for prolonged im 
plantation within a patient's body, 

said electrode comprising 
an elongated body defining an axially oriented cavity, 
a tubular flexible insulating member connected to 

said body and aligned with said cavity, 
a flexible electrical conductor connected to said 
body and carried away therefrom within said flexi 
ble insulating member, 

said body having at least one channel extending from 
said cavity to the exterior of said body and disposed 
at an angle to the axis of said cavity, a rigid piston 
movable axially within said cavity, and at least one 
resilient prong longer than a said channel, attached 
to said piston and extending into a said channel, 

a substantially rigid force-transmitting member car 
ried within said insulating member, having one end 
bearing against said piston and the other end re 
mote from said piston and protruding from said in 
sulating member, and 

a generally flexible retracting member attached to 
said piston and carried away therefrom within said 
conducting member, 

whereby force exerted on said remote end of said 
force-transmitting member is transmitted by said 
bearing end to said piston, causing said prong to ex 
tend through said channel to engage the tissue of . 
the said patient's heart, and tension exerted on said 
retracting member is transmitted to said piston and 
retracts it, freeing said prongs from the heart tissue, 
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