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ELECTRODE PLACEMENT APPARATUS AND
PACER

BACKGROUND OF THE INVENTION

This invention relates to an electrode placement ap-
paratus which is particularly constructed for intercar-
dial electrographic insertion of a catheter for heart pac-
ing.”

The human heart automatically contracts and relaxes
in a periodic manner, functioning as a pump to circu-
late the blood through the body. The heart contrac-
tions, or beats, are generally controlled by specialized
tissues of the heart. Damage to one or more compo-
nents of the heart structure may result in either a per-
manent or temporary malfunctioning and in particular
a disruption of the regular rhythm of the heart. In such
cases, it is important to provide artifical means, which
have been developed, for stimulating the heart action
and thereby establishing and maintaining the regular
heart beat. In a significant number of cases, heart mal-
function creates an emergency condition where time is
of the essence and the immediate stimulation of the
heart is required.

Generally, artifical heart stimulating means includes
a thin, plastic coated wire, known as an electrode or,
previously, as a catheter, having a metal contact at its
distal end. The electrode is introduced through a large
vein into the heart and particularly through the right
auricle and into the apex of the right ventricle. An ex-
ternal electronic pulsing means, generally identified by
the term pulse generator, is interconnected to the prox-
imal end of the electrode and establishes a series of
electrical pulses into the heart. The heart condition
may require temporary pacing or the damage may be
such that a permant pacing is required. )

Generally, permanent pacing is provided by implant-
ing a small electronic Pacemaker within the fatty tissue
overlying the pectoralis major. The electronic pacer is,
of course, connected directly to the electrode which
was implanted via the large vein in the neck and which
is run subdermally from the site of the venipuncture to
the Pacemaker.

The Pacemaker can be constructed to establish a
continuous fixed beat or through suitable constructions
to provide a demand pacing function.

The standard method of introducing the electrode
into the heart has been a generally surgical operation
wherein the movement of an electrode through the vein
and into the heart is followed with the aid of a fluoro-
scopic device. The physician through visual analysis
can properly manipulate an electrode into the desired
position- within the heart.

Although fluoroscopic insertion has been highly sat-
isfactory, there are certain distinct disadvantages asso-
ciated with its use. In many instances, the pacing re-
quirement arises under emergency conditions with in-
sufficient time to transport the patient to a medical
center where the majority of Pacemaker insertions are
performed or even to the necessary fluoroscopic facili-
ties, when otherwise available. Further, the patient may
be so ill that even movement from a bed to the fluoro-
scopic facilities within a center may be extremely haz-
ardous. Fluoroscopic insertion subjects both the pa-
tient and the performing physician to radiation. Al-
though this is not particularly severe from the stand-
point of the patient, as he will not normally be sub-
jected to more than a single operation, or a couple of
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operations spaced by one or more years, the attending
physicians, particularly if they specialize in the opera-
tion and thus perform a substantial number of such op-
erations in a short period, are exposed repeatedly to the
x-rays and are thus subject to accumulated radiation
exposure which may be in excess of that considered
safe or desirable.

Further, because the visual insertion is a relatively
delicate procedure, the physician and assistants may
tend to reject the usual heavy lead protective clothing
which is routinely recommended in connection with
fluoroscopic procedures. The x-ray room in which the
procedure is necessarily performed under the visual in-
sertion method is not normally a surgical facility, not-
withstanding, the procedure is basically a surgical pro-
cedure.

Additionally, the equipment employed must mini-
mize to the greatest possible extent the accidental im-
pressing of an extraneous electrical signal on the pa-
tient. Thus, the surgeon and/or associates may acciden-
tally form a circuit connection from the equipment to
the patent. The leakage current characteristic of the
equipment is such as to impress a current as low as the
order of ten microamperes on the patient, serious if not

fatal, injury to the patient may result. Generally, fluoro-

scopes are not designed with the desirable low leakage
current characteristic to establish highly safe condition.
Although under emergency conditions it is possible

-and when absolutely required, the physician will insert

the alone and without auxiliary fluoroscopic aid, this
procedure cannot be reliably employed. As an alterna-
tive to the fluoroscopic insertion method and a blind
feel method, research has indicated that the catheter
can be reliably and properly passed through the vein
and implated in the heart through intracardiac electro-
graphic processes. Various articles have suggested such
a procedure. For example, an article in the American
Journal of Medicine in the Apr., 1959 issue, pages 494
through 542, includes a report by a Charles A. Bartran
et al. on Intracardiac Eléctrography In Man. As more
fully disclosed therein, under this procedure the proxi-
mal end of the catheter is interconnected to an electro-
cardiogram apparatus with the reading providing the
basis of determining the position of the catheter. Gen-
erally, the -author concluded that the electrocardio-
gram obtained is sufficiently characteristic of the loca-
tion of the catheter within the chambers and vessels of
the heart to permit accurate localization of the catheter
tip during cardiac catherization. The article also notes
the advantages of this system in reducing exposure to
radiation of both the patient and the physician and fur:
ther that the electrocardiogram facilitated the detec-
tion of phenomena which would not be readily appar--
ent by the more conventional electrocardiogram taken
with surface attached electrodes. More recent articles
have also indicated the advantage of this system for
emergency insertion of a catheter at the bedside of the
patient. An article entitled “Simple Bedside Method
for Travenous Intracardiac Pacing” by Kimball et al.
appeared in the July, 1965 issue of American Heart
Journal, page 35 through 39, wherein an emergency
temporary catheter pacing procedure is disclosed.

A relatively flexible Teflon coated stainless steel wire
was introduced into a vein and connected to the pre-
cordial lead of a direct-writers electrocardiograph ma-
chine through suitable interconnecting clip adapters. In
addition, external limb leads were attached in the stan-
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dard manner. The wire is then readily advanced into
the heart and in particular to the right atrium. Once lo-
cated, a characteristic atrial pattern was recorded on
the electrocardiograph machine. it was found that with
minimal manipulation the electrode could be properly
advanced through the heart with the platinum reading
tip resting on the proper surface within the right ventri-
cle. The electrocardiogram from that point was readly
recognized. After proper implanation the external ends
of the intercardiac electrodes were connected to the
Pacemaker and pacing was established. The system
there employed is primarily for interim intracardiac
pacing with use of a relatively flexible wire to avoid the
possible potential hazard of puncture associated with a
more conventional stiff cardiac catheter. This sytem
has the advantage of permitting bedside catheter inser-
tion or any other situation where it is possible to per-
form a venipuncture or cutdown on a vein. A more re-
cent article entitled “Bedside Transvenous Cardiac
Pacing” was written by Rosenberg et al. and appears in
the May, 1969 issue of the American Heart Journal
identified, at Vol. 77, No. 5, at pages 697 -703. This
article reports on the bedside insertion of a soft flexible
catheter in a number of patients over a period of time
under a similar procedure, with simultaneous electro-
cardiograms of the intracardiac trace and a limb trace
provided by the inserted electrode and an external limb
‘electrode. Both articles particularly suggest the proce-
dure as satisfactory for temporary catheter insertion
which may be employed to pace the heart during the
insertion of a permanent transvenous Pacemaker cath-
eter. After the insertion of a permanent electrode, the
temporary electrode is removed of course.
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Notwithstanding the apparent distinct advantages of 35

the intracardiac electrograph method of electrode in-
sertion it has not been widely adopted. Generally, the
apparatus employed is the conventional electrocardio-
graphic apparatus which is interconnected through
auxiliary connectors and the like when employed. Ap-
plicant has realized that one of the problems presented
is the lack of special instrumentation providing for con-
venient and standard operating use in the electro-
graphic insertion process.

SUMMARY OF THE INVENTION

The present invention is particularly directed to a
novel, special electrode placement apparatus for intra-
cardiac electrographic procedures and which will con-
tribute to rapid and accurate implanting of a pacing
electrode.

Generally, in accordance with a particularly novel
aspect of the present invention, an electrode pacing
means having a pulsing means and electrode connec-
tion circuit means is connected to a first connector
means for selective interconnection with a second con-
nector means of a complementing multiple part con-
nection means. The latter forms a part of an electrode
placement means which includes means for visually dis-
playing electrocardiograph traces and the like. A selec-
tion switch is coupled to the multiple part connection
means for selectively setting and interconnecting of the
pacing means to transmit pacing pulse energy to the
electrode or to transmit the detected signal on the elec-
trode to the display means. When the pacing means is
disconnected from the electrode placement means, the
pacing is automatically connected to establish and
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maintain pacing signals to the electrode and thence to
the patient’s heart.

During an implanting operation, the electrode is in-
serted with an intracardiac electrocardiogram taken
from the electrode tip. When the desired placement has
been achieved, the selection switch means is actuated
to establish pacing. An externally derived electrocar-
diogram indicates whether or not proper capture has
been made. If an improper capture has been made, the
surgeon merely reverses the position of the switch
means to again establish the intracardiac trace. Once
stable pacing is established, the pacing means is sepa-
rated from the electrode placement means to permit
transfer of the patient, if required.

The external and internal electrocardiogram traces
are preferably displayed in side-by-side relationship to
provide for direct comparison in determining proper
placement. The simultaneous display of the internal
and external traces is important because a damaged
heart displays bizarre complexes which are not easily
recognizable without comparison to a known (exter-
nal) signal. Further, when proper placement is consid-
ered to have been made, the selection switch means is
actuated to a pacing position. The pulse means will
then provide the desired pacing while anticipating pac-
ing action which is compared with the trace provided
by the external electrocardiogram. As previously
noted, of relocation of the catheter electrode appears
necessary, the switch means is actuated to the display
mode and the traces again compared during the neces-
sary movement for repositioning of the electrode.

After stable pacing has been established, the pacing
means is disconnected from the electrode placement
means to automatically establish heart pacing. Under
emergency operating conditions or the like, the patient
can be moved to the desired facilities without interrup-
tion of the pacing. There is virtually no interruption of
the pacing nor is any further action required because
the separation of the pacing means automatically estab-
lishes the desired pacing interconnection.

This provides a very simple and reliable apparatus
which is especially constructed for electrode implant-
ing and provides an apparatus which can be readily
transported to the bedside of a patient or other location
for immediate electrode and pacer insertion. The pres-
ent invention thus provides a means for permitting
emergency implanting with the same precision nor-
mally obtained under controlled conditions. Further,
the invention completely eliminates the necessity of
fluoroscopic procedures with the attendant radiation
exposures and also permits the implanting in the usual
surgical room and under controlled, electrically safe
conditions. _

In accordance with a particularly practical and novel
construction of the present invention, the electrode
placement means is provided with a plurality of visual
display means having individual and related inputs. The
one input is adapted to display the intracardiac electro-
cardiogram and a second display provides a simulta-
neous external electrode sensed electrocardiogram.
One or more auxiliary inputs can be provided with
pressure sensing means to establish a pressure signal
display or other physiological conditions. The pacing
means and the electrode placement means include
complementing connecting components having interre-
lated and complementing plug-in type contact mem-
bers. The pacing means connector component includes
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a switch normally providing for interconnection of a
pulse source to the electrode leads. When the pacing
means is attached to the electrode placement means,
the switch is automatically actuated to disconnect the
pulse means from the electrode leads through the com-
plementing contact members and a selection switch of
the placement means. The pacing means contact mem-
ber includes a first contact connected to the pulse
source and a second contact connected to the elec-
trode leads. In addition, a common contact is selec-
tively interconnected to the electrode leads and to the
pulse source. The contact member of the electrode
placement means includes three interrelated contacts
which are interconnected to the selection switch means
and to the display means. The selection switch means
includes a movable contact means connected to a first
contact of the second contact member which in the as-
sembled relation is connected directly to the electrode
contact of the first contact member. The switch means
includes an input contact for the display means and a
pacing contact which, in turn, is connected to a second
contact of the second contact member. The third con-
tact of the electrode placement contact member is con-
nected to the third common contact of the first contact
member. Thus, in the assembled relation, the switch
may be set to connect the electrode directly to the
input of the oscilloscope display means and provide a
corresponding visual display of the heart action as
sensed by the electrode. When the switch means is con-
nected to the pacer contact, it automatically provides
a reconnection of the electrode contact and the Pace-

maker contact of the first contact member and thereby |

reinterconnects the pacemaker to the electrode. When
the connector is open, as by removing of the pacing
means from the electrode placement means, the con-
tact members are separated and simultaneously the
switch means of the pacing means automatically closes
to reconnect the pulse generator directly to the elec-
trode and maintain the pacing connection.

The releasable connector is conveniently a jack-type
unit with the socket mounted and formed as a part of
the pacing means. The contact members include resil-
iently loaded contacts.

The invention thus provides a new and novel appara-
tus which is particularly adapted for the reliable and
rapid implanting of an electrode unit based on the in-
tracardiac electrographic procedures and provides an
apparatus which can be readily and conveniently oper-
ated without interfering with the physician’s normal im-
planting procedures.

BRIEF DESCRIPTION OF THE DRAWING

The drawing furnished herewith illustrates the best
mode presently contemplated by the inventor for carry-
ing out the invention in which the above advantages
and- features are clearly disclosed as well as others
which will be readily understood from the following de-
scription.

In the drawing:

FIG. 1 is a pictorial illustration of an electrode place-
ment apparatus constructed in accordance with the
present invention; :

FIG. 2 is a schematic illustration of the pacing means
shown in FIG. 1; .

FIG. 3 is a schematic view of the pacing means shown
in FIG. 1 schematically illustrating the switching cir-
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cuitry of the pacing means separated from the elec-
trode placement means; and

FIG. 4 is a similar schematic view of FIGS. 2 and 3
showing the pacing means interconnected to the elec-
trode placements means.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENT

Referring to the drawing and particularly to FIG. 1,
an electrode 1 is illustrated connected through a suit-
able connecting means to a special pacing unit 2 which
is adapted to provide automatic timed pulses through
the electrode 1 to the heart, not shown, for pacing of
the heart. The special pacing unit 2 is releasably at-
tached and interconnected to an intracardiac electrode
placement unit 3 for initial insertion of the electrode 1
into the patient. The electrode placement unit 3 is
formed with a supporting recess 4 within which the
pacing unit 2 is attached with a releasable two-piece
connector means §, as shown in FIGS. 2 - 4, providing
an electrical circuit connection between the pacing
unit 2 and the placement unit 3. The pacing unit 2 is
preferably constructed in accordance with the known
functional capability of producing electrical impulses
for heart pacing. Switch means may provide for selec-
tion of continuous periodic pulsing or demand pulsing
in response to the actual heart functioning. Further, the
normal amplitude and rate adjustment are provided.

The placement unit 3 further includes an oscillo-
scopic display portion 6 having three distinct display
portions or traces 7, 8 and 9 which are adapted to indi-
vidually display information from corresponding in-
puts. The display portion 7 is connected, as hereinafter
described, to the releasable connector means 5. The
display portion 8 is connected to external electrodes 10
which are applied to the patient’s body to establish an
electrocardiogram in the normal manner. A patient
ground electrode 11 is also provided. In addition, the
third display portion 9 is connected to a set of auxiliary
input leads 12 for insertion of an auxiliary significant
detection physiological input, for example, establishing
a trace in accordance with the blood pressure by con-
nection of a blood pressure transducer or the like to es-
tablish a corresponding trace. The signals, as previously
noted, are simultaneously displayed one above. the
other and permit the surgeon performing the electrode
placement to simultancously view the internal electro-
cardiogram derived from the electrode 1, the external
electrocardiogram derived from the external electrodes
and the physiological information derived from the
auxiliary input. Each display portion 7 - 9.is provided
with suitable controls to allow accurate vertical posi-
tioning of the traces and adjustment of the relative am-
plitudes of several signals, in accordance with known
electronic design.

In the illustrated embodiment of the invention, the
electrode placement unit further includes a selection
switch means which is connected to the connector
means 5. The illustrated selection switch means in-
cludes a pair of push buttons 13 and 14. The one button
13 establishes a display position in which electrode 1 is
connected to the display portion 7. The second push
button 14 of the switch means interconnects the elec-
trode 1 to the pacing unit 2 to provide for th desired pe-
riodic pulsing of the heart. During the automatic pac-
ing, the surgeon can visually detect the heart action via
the external electrodes related electrocardiogram pres-
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ented on display portion 8. The simultaneous trace pre-
sentation of the various information is a great advan-
tage to the surgeon in insertion to a proper placement
and subsequently in determining whether or not proper
placement in fact has been made.

The pacing unit 2 is further especially constructed for
novel cooperative functioning with the placement ap-
paratus, and a preferred construction is shown in FIG.
2. The unit 2 includes a pulse source 15 which may be
any suitable means such as that presently widely em-
ployed in a Pacemaker pulse generator. In accordance
with the present invention, the connection component
of connector 5 includes an automatic switching means
for selective interconnection of the pulse source 15 to
the electrode 1 and to display portion 7. The connector
5 is particularly a two-part unit providing a releasable
electrical interconnection, with a socket or receptacle
16 formed as a part of pulsing unit 2. The receptacle 16
is adapted to receive an electrical jack 17 formed as a
part of the placement unit 3.

The illustrated receptacle 16 is a spring loaded switch
unit having a first spring contact 18 which is connected
to one side of the electrode 1 via an electrode lead 19.
The spring contact 18 is biased to normally engage a
fixed contact 20 as shown in FIG. 2. The fixed contact
20 is connected via a lead 21 to one side of the pulse
source 15. Thus, the normally closed contacts 18 and
20 define a switch connecting the one side of the elec-
trode to the pulse source 15. The opposite side of the
electrode 1 is connected to a common electrode lead
22 directly to the opposite side of the pulse source 1§
and thus in the normal disengaged switched position of
FIG. 2, the pulse source 15 is connected directly to the
electrode 1 and will provide desired pulsing thereto.

The switch means further includes a second spring
contact 23 connected to the lead 21 and thus to the
switched side of the pulse source 15. In the separated
position of FIG. 2, the spring contact 23 is not other-
wise connected in the circuit of the unit 2 but provides
an external contact means for selective connection to
the placement unit 3, as hereinafter described. The
switching unit similarly includes a third contact 24
shown as a ring-like contact connected to the common
electrode lead 22.

The spring contacts 18 and 23 and the ring contact
24 are mounted within a suitable insulating housing
portion 25 which is recessed to accept the connector
jack 17. The recess is generally a cylindrical recess with
the contacts 18, 23 and 24 axially spaced within the re-
cess. In particular, the spring contacts 18 and 23 are
leaf-spring members having their outer ends bent and
biased inwardly into the recess opening of the housing
25. The ring contact 24 is mounted adjacent the en-
trance of the housing and is generally a U-shaped
spring contact which also projects slightly inwardly into
the recess.

The jack 17 includes a contact shaft which enters the
recess and forces the spring-like contacts 18, 23 and 24
outwardly to establish a firm electrical and physical in-
terengagement between the respective contacts and the
aligned portion of the contact shaft.

The contact shaft is secured to a suitable insulating
housing or support 26 within the placement unit 3 such
that when the pacing unit 3 is introduced into the re-
cess 4 the contact shaft moves inwardly into sliding en-
gagement with the respective contacts 18, 23 and 24,
The shaft is formed with three distinct contact portions
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including a first contact 27 on the outermost end of the
shaft. A second intermediate contact 28 is spaced from
the first contact 27 by a suitable insulator 29. The con-
tacts 27 and 28 are generally spaced in accordance
with the axially spacing of the terminal ends of the lead-
spring contacts 18 and 23. In the assembled relation
therefor the spring contacts engage the first and second
contacts 27 and 28 of the shaft and thereby provide for
electrical circuit interconnection. A third contact 30 is
separated from the intermediate contact 28 by a suit-
able insulator 31. The contact 30 is aligned with the
ring contact 24 in the assembled relation of the pacing
unit 2 and the placement unit 3. The interconnection
of the contact shaft with the contacts results in the out-
ward movement of the spring contacts 18 and 23. The
outward movement of the spring contact 18 opens the
switch to the pulse source 15 and thereby removes the
pulsing means connection to the electrode 1. The pulse
source 15 is now connected into the circuit through the
second spring contact 23 and the intermediate shaft
contact 28.

The electrode 1 is now connected into the circuit
through the connection to the spring contact 18 and
the shaft contact 27 and through the common ring con-
tact 24 and the third contact 30 of the shaft, as follows.

Referring particularly to FIG. 3, the placement unit
3 is diagrammatically illustrated including a first elec-
trode signal display preamplifier 32 connected through
a three-channel multiplexer 33 to the display portions
7 - 9 to establish the trace in portion 7. A preamplifier
34 has its input connected to the external trace elec-
trodes 10 and a similar auxiliary preamplifier 35 con-
nected to leads 12 is connected as a third input to the
multiplexer 33 to provide drive signals to the corre-
sponding portions of the oscilloscope display 7 - 9.

The selection switch means 13 - 14 is connected to
the contact member 17 and connects the electrode 1 to
the preamplifier 32, or to the pulse source 15. The illus-
trated selection switch means is a single pole, double
throw unit having a common pivoted pole 36 con-
nected to the end contact 27 of the contact shaft. The
pole 36 is selectively and oppositely movable by the
buttons 13 and 14 between engagement with a pacing
contact 37 and a display contact 38. Contact 37 is con-
nected directly to the intermediate contact 28 of the
contact jack. Contact 38 is connected as an input to the
preamplifier 32. The opposite sides of the preamplifier
32 is connected directly to the third contact 30 of the
jack. :

In the assembled relationship shown in FIG. 1 and
FIG. 3, the pulse source 15 is disconnected from the
electrode 1 at the contact 20 and is interconnected into
the circuit through the external connection of contact
springs 18 and 23 to the interrelated contacts of the
placement contact member 17. ‘

WIth the selection switch means in the display posi-
tion, the electrode leads 19 and 22 are connected di-
rectly as the input to the related preamplifier 32, as fol-
lows. Lead 19 is connected to the spring contact 18 and
via the shaft contact 27 to the common pole 36 of the
selection switch means. The pole 36 is connected via
the display contact 38, in the assumed position, to the
one side of the preamplifier 32. The opposite side of
the preamplifier 32 is connected via the third contact
30 of the jack, the ring contact 24 and the lead 22 to
the opposite side of the electrode. Thus, in this position
the signal output of the electrode 1 is displayed on the
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oscilloscope and particularly in portion 7 to provide an
indication of the position of the electrode tip within the
heart.

In the alternate position of the selection switch
means and particularly in the pacing position, the elec-

" trode leads 19 and 22 are reinterconnected to the pulse
source 185,

The Pacemaker lead 21 is connected to the actuated
spring contact 23 and thus to the intermediate contact
28 of the jack. The pacing contact 37 of the selection
switch means which is now engaged by the common
pole 36 is connected to contact 28, The common pole
36 is also connected to the contact 27, now engaged by
the spring contact 18 to complete a connection of the
power source lead 21 to the electrode lead 18. The op-
posite side of the electrode 1 is connected via the lead
22 directly to the opposite side of the pulse source 15.
Thus, in this position the electrode lead 19 is discon-
nected from the preamplifier 32 and connected to the
pulse source 15 to provide for automatic pulsing of the
electrode 1 and the corresponding signaling of the
heart.

To insert the electrode 1 into the patient, the special
pacing unit 2 is assembled with the placement unit 3.
The external electrodes 10 are properly attached to the
patient’s body along with the common ground elec-
trode 11 connected to the patient’s leg. The pressure
transducer or other auxiliary means is interconnected
to amplifier 35 as the third input. The electrode 1 is
then introduced into the patient’s vein with the selec-
tion switch means 13 - 14 in the display position. Dur-
ing the electrode placement, the surgeon simulta-
neously views the external electrocardiogram trace on
portion 8, the internal electrocardiogram trace on the
portion 7 as well as the auxiliary physiological informa-
tion presented on the portion 9. When the trace portion
7 indicates that proper placement has been achieved,
the selection switch means 13 - 14 is actuated to the
pacing position and the results are observed. If a proper
capture has been achieved, the heart action will be
readily apparent by a review of the external electrocar-
diogram trace on display portion 8. If proper capture
had not been obtained, the external electrocardiogram
immediately reflects such information to the surgeon.
To relocate the electrode, the surgeon merely returns
the switch means 13 back to the display mode and
again observes the. internal trace directly without the
necessity of making any other changes in the circuit or
apparatus. o

Once stable pacing has been established, the pacing
unit 2 is disconnected from the pacing unit 3. The con-
tact 18 of the first contact member 16 is released to
connect lead 19 to the pulse source 15 via contacts 18
- 20 and lead 21. There is no interruption of the pacing
and no new connection need be made to the patient to
maintain the already desired established pacing. The
patient is then in condition for removal back to his
room or has been provided with the necessary pacing
assembly without the necessity of any transport to or
from his bed. '

After removal of the pacing unit, the pacing unit can

-be attached to the patient’s arm or the like to maintain
the desired pacing. If, subsequently, a small permanet
Pacemaker is to be implanted within the patient’s body
the inserted electrode can be connected to the perma-
nent Pacemaker. Alternatively, emergency insertion of

" a temporary pacing means unit may be made in accor-
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dance with the teaching of the present invention. Sub-
sequently, the temporarily inserted electrode can be
employed to maintain proper pulsing of the heart while
a permanent electrode is inserted into the heart and
connected to a permanent Pacemaker, after which the
temporary electrode is removed. Thus the various mod-
ifications to the present invention can be made if desir-

‘able for any reason. The present or illustrated embodi-

ment of the invention, however, provides a relatively
inexpensive construction employing a common selec-
tion means for any one of a number of different pacing
units for providing maximum convenience to the sur-
geon which is, of course, of very great practical signifi-
cance in view of the delicate nature of the implanting
operation under the most favorable circumstances.

Although described in the above preferred construc-
tion, various modifications can be made within the
scope of the present invention. Although the detection
switch means is shown as a part of the electrode place-
ment unit, the pacing unit can be provided with the de-
sired switching means with the interconnecting con-
tacts providing for the selective intercircuit connec-
tion. The pacing unit will not be of the variety which
will be directly implanted into the body as a permanent
Pacemaker and consequently the minaturization and
the like is not as important. The switching means is,
however, preferably placed on the placement unit to
minimize the expense and the like. Further, if desired,
the switching means may be eliminated and the inser-
tion and removal of the pacing unit employed as the
switching unit for selectively establishing the automatic
pacing and the interconnection of the electrode unit to
the placement unit. This, of course, would require the
removal and insertion of the pacing unit if it is desired
to check the capture and thus does not provide as con-
venient a method as the relatively inexpensive concept
of providing the separate selection switch means.

The present invention thus provides a very conve-
nient and reliable instrumentation which permits con-
venient emergency implanting as well as an improved
implanting under surgical room conditions without the
necessity for fluoroscopic viewing.

The illustrated embodiment employs a pulse source
unit especially constructed to fit within a recess in the
placement apparatus. Various pulse sources are pres-
ently manufactured and cannot be used as such. As'a
practical solution, the placement apparatus may be
constructed without a special Pacemaker plug in the
recess and provided with an adapter means to accom-
modate the various available pulse sources. The
adapter means would be connected to the output of the
Pacemaker and have means connected to the place-
ment apparatus and to the electrodes. The adapter
would further have the necessary internal switching to
produce the previously described function and opera-
tion. Further, the outer end assembly of the adapter
could be a two-piece unit which, when separated, pro-
vides the automatic connection of the electrodes to the
pulse source. Alternatively the outer end of the assem-
bly could be a single unit which was separated from the
pulse source and electrodes and the electrodes then
connected directly to the output of the pulse source.

Various modes of carrying out the invention are con-
templated as being within the scope of the following
claims, particularly pointing out and distinctly claiming
the subject matter which is regarded as the invention.

I claim:
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1. An electrode placement apparatus for intracardial

placement of an electrode, comprising

a multiple part circuit connection means including a
first circuit connector means and a second circuit
connector means releasably connected to the first
connector means,

a pacing means having a pulsing means and an elec-
trode connection circuit connected to said first
connector means,

an electrode placement means having electrode sig-
nal input means for display of the output of the
electrode connection circuit means, said place-
ment means including said second connector
means, and

selection switch means connected to said connection
means to selectively connect said electrode con-
nection circuit to the electrode signal input means
and to the pulsing means.

2. The electrode placement apparatus of claim 1,

wherein

said electrode placement means includes external
electrode signal means and display means for the
output of the external electrodes.

3. The electrode placement apparatus of claim 1,

wherein

said first connector means includes a first contact
member attached to the pacing means and said sec-
ond connector means includes a second comple-
menting member attached to the electrode place-
ment means,

said first contact member having electrode contact
means connected to the electrode connection
means and pulse contact means connected to said
pulse means,

said second contact member having display contact
means for connection to the display means and sec-
ond pulse contact means connected to the first
pulse contact means of the first contact member,

automatic switch means being connected to said first
contact member and responsive to release of said
connector means to connect the electrode connec-
tion circuit means to the pulsing means and respon-
sive to interengagement of said connector means to
operatively disconnect the electrode connection
circuit means from the pulse means and operatively
connect the electrode connection circuit means to
said connector means, and

said selection switch means being connected to said
second contact member for selectively operatively
connecting the electrode input means to the dis-
play means and to the pacing means for selectively
pacing the heart and for display of the heart action
as.appears at the electrode connection means.

4. The electrode placement apparatus of claim 3,

wherein

said electrode placement means includes a first dis-
play means connected to said display contact
means for visual display of traces corresponding to
the signal on the electrode and a second display
means, and

external electrode means connected to said second
display means to establish an external electrocar-
diogram.

5. The electrode placement apparatus of claim 3,

wherein

said first contact member includes a socket having
said electrode contact means projecting into said
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socket and said pulse contact means is longitudi-
nally spaced from the electrode contact means and
projects into said socket, said contact means being
spring loaded,

said second contact member being a shaft and said

second pulse contact means axially spaced in ac-
cordance with the contact means of the first con-
tact member.

6. The electrode placement apparatus of claim 3,
wherein

said automatic switch means includes a leaf spring

integrally connected to said first contact member
and biased to a first position to connect the elec-
trode connection circuit means to the pulsing
means upon release of said connector means and
moved to a second position by the interengagement
of said connector means to open the electrode con-
nection circuit means from the pulse means and
connect the electrode connection circuit means to
said connector means, and

said selection switch means connected to said second

contact member for selectively operatively con-
necting the electrode input means to the display
means and to the pulsing means for selectively pac-
ing the heart and for display of the heart action as
appears at the electrode connection means.

7. An electrode placement apparatus for the intracar-
dial placement of an electrode, comprising

a heart pacing means for generating heart stimulating

pulse signals,

electrode means for insertion into a heart,

a display means adapted to respond to signals gener-

ated by the heart in said electrode means, and

a connection means connected to said pacing means

and said display means and including a first switch
means to selectively connect said electrode means
to said pacing means and to said display means, and
a second switch means to automatically connect
said pacing means to said electrode means in re-
sponse to separation of the pacing means from the
display means.

8. The electrode placement apparatus of claim 7f
wherein

said display means including a plurality of aligned

display viewing members each having a separate
input means,

a first of said input means being connected to said

first switch means,

a set of external heart beat sensing electrode means

connected to a second of said input means, and
an auxiliary input means connected to a third of said
input means.

9. An electrode placement unit for intracardial place-
ment of an electrode by releasable connection to a pac-
ing means having a pulsing means and an electrode
connection circuit means connected to a first connec-
tor means of a multiple part circuit connection means,
comprising

a second circuit connector means of a said multiple

part circuit connection means and releasably con-
nected to a complementing second connector
means, ‘

a display means having an electrode signal input

means for display of the output of the electrode
connection circuit means, said placement means
including said second connector means, and
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selection switch means connected to said second
connector means and to said signal input means to
selectively connect said electrode connection cir-
cuit means to the electrode signal input means and
to the pulsing means. o

10. The electrode placement unit of claim 9, having
external electrode signal means and related display
means for the output of the external electrodes.

11. The electrode placement unit of claim 9, wherein
said selection switch means includes a pair of pushbut-
ton inputs,

one pushbutton input establishing the connection to
the pulsing means and the second pushbutton input
establishing the connection to the display means.

12. The electrode placement unit of claim 9, having

said display means including a plurality of aligned
display viewing portions each having a separate
input means,

a first of said input means being connected to said se-
lection switch means,

a set of external heartbeat sensing electrode means
connected to a second of said input means, and

an auxiliary input means connected to a third of said
input means.

13. A pacing unit for selectively connecting an elec-
trode for pulsing a heart and for establishing a signal in
accordance with the function of the heart for operating
an electrode placement unit having a signal display
means connected to a first connector means of a multi-
ple part circuit connection means, comprising

a pulsing means,

an electrode connection circuit means,

a second connector means of the circuit connection
means releasably engageable with said first connec-
tor means and connected to said pulsing means and
said connection circuit means,
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automatic switch means responsive to release of said
first and second connector means to connect the
‘electrode connection circuit means to the pulsing
means and responsive to interengagement of said
connector means to operatively disconnect the
electrode connection circuit means from the puls-
ing means and operatively connect the electrode
connection circuit means to said first connector
means for selective connection to the display
means and to the pulsing means.

14. The pacing unit of claim 13, wherein

said automatic switch means includes contacts con-
nected to and forming a part of said second con-
nector means.

15. The pacing unit of claim 13, wherein

said automatic switch means includes a lead spring
defining a first contact member of the second con-
nector means and biased to a first position engag-
ing a fixed contact member to connect the elec-
trode connection circuit means to the pulsing
means upon release of said connector means and
moved to a second position by the interengagement
of said connector means to open the electrode con-
nection circuit means from the pulsing means and
connect the electrode connection circuit means to
said first connection means, and

said second connector means having a third contact
member connected to the fixed contact member
for selectively operatively connecting the electrode
input means through said first connector means to
the display means and to the pulsing means for se-
lectively pacing the heart and for display of the
heart action as appears at the electrode connection

means.
* ok k% %
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