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The electrodes (1, 2) in a dipole probe exhibit rounded outer surfaces totally devoid of sharp edges, and are held
close together for the purposes of ingestion using a retaining medium (3) fashioned from gastrically soluble gelatin. Once
the soluble medium has been dissolved in the stomach, the electrodes will spread apart through the effect of their own
weight, at very least, and the spread can be assisted by a spring (9), fashioned in biocompatible material, which is held
compressed by the retaining medium (3) to facilitate ingestion.
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Oesophageal probe provided with measuring or
stimulating electrodes.

The invention relates to a dipole probe designed for
transoesophageal recording and/or stimulation of the
heart, that can be inserted through the mouth of the
patient.

It has been found advantageous, effecting electro-
physiological tests (invasive included) in which
electrical ‘cardiac activity is monitored, to make
use of electrodes positioned in the oesophagus for
the purpose of recording atrial electrical activity
and/or stimulating the left atrium by exploiting the
close anatomical proximity of oesophagus and heart.
A strong requirement exists with many heart diseases
for pin-pointing atrial and ventricular signals as
and when they occur, momentarily and over extended
periods alike; in many instances, such signals can
not be picked up and interpreted by way of normal
ECG monitoring.

Utilized in their most notable applications, the
types of probe in question permit of:
-distinguishing between ventricular and super-
ventricular genesis of hyperkinetic arrhythmia where

a wide QRS is registered;

" -distinguishing between ectopic atrial heartbeat and

sinoatrial stoppage;

-monitoring ventricular-auricular conduction in
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~patients provided with pacemakers;

-monitoring the temporal relationships between QRS
and P in cases of superventricular reciprocating
tachyarrhythmia; ’

-producing stimulation, induction and/or arrest of
reciprocating tachycardia.

As many arrhythm1c diseases are episodic and/or
paroxysmal, the facility of effect1ng a record1ng by
the transoesophageal route during dynamic monitoring
(Holter) for continuous periods 6f up to 24 hours,
can prove indispensable for a correct dfagnosis.
Furthermore, the method in question is not invasive,
and can be employed on the great number of patients’
without causing undue discomfort.

There is relatively Llittle Lliterature available on
the perfqrmance of electrodes in transoesophageal
probes over long periods of time.

In essence, the probes in current use consist in two
cylindrical electrodes interconnected axially by a
cylindrical insulator of ijdentical diameter; the
electrical connection is effected by way of two
fLexibLe wires issuing from the probe,rlikeuise
axially, and passingrthrough the patient's mouth.
pamage or discomfort that could arise during the act
of swallowing is avoided by énveloping the probe in
a soluble capsule uhiﬁh, on arrival in or near the
stomach, duly dissolves and frees the electrodes.
Certain drawbacks remain nonetheless, amongst which
are the size and shape of the capsule, often such as

to make swallowing difficult for some patients and

w
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almost impossible for others.

Another drawback encountered is that the electrodes
of such dipole probes exhibit somewhat pronounced
corners which, when the probe is withdrawn following
use, can damage the oesophageal mucous membrane.

A further drawback occurs when the capsule fails to
arrive fully in the stomach, in which instance some
considerable time can lapsé before it dissolves in
the oesophagus, and a lengthy wait is necessary
before the electrophysiological tests can begin.

Yet another drawback betrayed by conventional dipole
probes is that of the Limited distance between the
electrodes, which signifies operating with high.
stimulation thresholds.

Accordingly, the object of the invention is that of
overcoming the drawbacks mentioned above.

The stated object is achieved with a dipole probe as
described herein and as characterized in the claims
appended, the electrodes of which present rounded
outer surfaces and are held close together, almost
to the point of making contact, by a retaining
medium fashioned in gastrically soluble material.

A first advantage of the probe disclosed consists
essentially in the fact that it is easily swallowed
and withdrawn, as the electrodes have rounded outer
surfaces, devoid of projecting edges, corners etc.,
and exhibit compact dimensions.

Another advantage of the probe disclosed consists in
a complete absence of discomfort, which is known to

be obtainable in electrodes of the type embodied
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without an external coating of gastrically solubte
material.

similarly advantageous js a reduction obtained in
the time-lapse preceding activation of the probe,
j.e. the interval that passes before the electrodes
are freed and fully operational, either by rendering
the two electrodes mechanically independent of one
another such that their weight hastens the break-up

of the retaining medium, or by interconnecting them

_with a spring the pent-up force of which similarly

produces a destructive effect on the medium.

A further édvantage of the invention is that of its
greater effectiveness, achieved by adoption of .a
rounded shapeAthat ensufes optimum contact with the
oesophagus walls. »

Yet another advantage of the invention is the low
stimulation threshold obtained, notwithstanding the
Llongitudinal dimensions of the packaged probe are
markedly compact..This is achieved by ensuring that
the two electrodes are held close together.during
ingestion by no other constraint than the soluble
retaining medium; the only additional connection
envisaged is a spring, which in any event expands
once the probe hés been swallowed and the mediqm
dissolved.

The invention will now be described in detail, by
way of example, Wwith the aid of the accompanying
drawings, in which:

figs 1 and 2 show a first embodimeht of the dipole

probe disclosed, in axial section, viewed before and
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after ingestion, respectively;

figs 3 and 4 show a second embodiment of the dipole
probe disclosed, in axial section, viewed before and
after ingestion, respectively;

figs 5 and 6 show a further embodiment of the dipole
probe disc}osed, viewed in axial section and side
elevation and viewed before and after ingestion,
respectively.

With reference to the drawings, the orally ingested
dipole electrode probe for transoesophageal cardiac
recording and/orrstimuLation consists substantially
in two electrodes 1 and 2 connected one to the other
by a retaining medium, denoted 3. Within the context
of the specification, "dipole" is taken to signify
two electric poles, even though the number of single
elements making up the electrodes may be more than
two, according to the recording and/or stimulation
requirements encountered. Reference is thus made to
two electrodes throughout the specification, in the
interests of simplicity.

One of the two electrodes 1 or 2, for instance that
denoted 2, as in the drawings, is provided with an
axial bore 8 affording passage to two signal Leads &
and 5 that connect with the respective electrodes 1
and 2, the Lead denoted 4 also passing through the

retaining medium 3 in order to reach the relative

electrode 1.

According to the invention, the electrodes 1 and 2
are embodied with a rounded outer surfaces in order

that no sharp corners or points will be presented.
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The external profile of the electrodes 1 and 2 might

be spherical (as in figs 5 and 6) or elliptical (as

in figs 1...4); other profiles could equally well be
adopted, e.g. lenticular. -

In figs 1...4, the electrodes 1 and 2 are dished,
the inside of each one affording a circumferential .
seat 7 in which to anchor the retaining medium ‘3.
The retaining medium is fashioﬁed in a gastrically
soluble gelatin, and proportioned with a maximum
transverse dimension smaller than the corresponding
dimension exhibited by each electrode 1 and 2.

The gelatin retaining medium is prevented from
filling the space encoﬁpassed by the electrodes 1
and 2, to no useful purpose, by association of a
further component with the internal surface 6 of at
least one electrode, and more precisely, a tubular
element 9 fashioned in biocompatible material such
as Teflon, Siltastic, Derlin or the Llike, which QouLd
be welded or glued inrposition.

In a first preferred embodiment (see figs 1 and 2),
the tubular element 9 takes the form of a tightly
compressed coil spring which is held in its bunched
position by the retaining medium 3 until ingestion.
Each end of the spring 9 is anchored to the relative
electrode 1 and 2 by welding, or using an adhesive

or other similar expedient. Thus, once the probe has

been swallowed and passed through to the stomach,

the spring 9 will hasten break-up of the retaining
medium 3; the result is that the dipole probe can

reach the oesophagus or the stomach and be rendered

PCT/IT87/00068
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operational (see fig 2) in a much shorter time than
is the case with conventional embodiments, where one
has to wait for a complete break-up of the soluble
gelatin to come about without any auxiLiary impetus
being applied.

Needless to say, the spring 9 will be fashioned in a
biocompatible material such as those aforémentioned.
In the second embodiment illustrated (figs 3 and 4),
the tubular element 9 is a simple tube fashioned in
a materiat that is biocompatible, and soft. In this
embodiment, the tubular element 9 is anchored to one
only 6f the electrodes 1 or 2, say, the electrode 2
through which the signal lLeads 4 and 5 are routed;
following ingestion, in fact, this electrode will be
positioned uppermost, and the unattached end of the
tubular element 9 will become the trailing end when
the probe is withdrawn following the test.

In this embodiment, the signal lead 4 connected to
the electrode 1 without the bore is provided with a
stop 10 consisting, quite simply, in a knot tied in
the lLlead 4 itself at a point either between the two
electrodes 1 and 2 or externally of the probe. With
the knot 10 tied between the electrodes, it will be
the Lead 4 of the farthest electrode 1 that must be
pulled to withdraw the probe (see fig 4); with the
knot 10 tied externally of the probe, the lead 5 of
the nearest electrode 2 will be pulled to accomplish
withdrawal.

The length of the extended spring 9, in the first

embodiment, or the distance separating the farthest
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electrode 1 and the knot 10 in the second, u{LL be
dependent upon the spacing of the eleﬁtrodes 1 and 2
required in operation.

In both of the embodimentsrdescribed thus far, the
drawbacks besetting conventional dipole probes are
overcome =-viz,

-in either embodiment, the overall dimensions of the
probe obtainable for the purposes of ingestion are
those of an ordinary pill, and in the second, the
two components withdrawn are even smaller;

~the outer surfaces of the brobe remain absolutely
smooth during ihgestion and withdrawal alike;

-the interval which passes before the electrodes are
rendered operational is notably brief,.as the force
of the spring 9 in the first embodiment, or the |
weight of the farthest electrode 1 in thersecond,
will have the effect of assisting break-up of the
gastrfcaLLy soluble gelatin retaining medium 3.

In addition, the distance separating the electrodes

‘can be made relatively great, thereby lowering the

stimulation threshold; thus, notwithstanding its
compact dimensions at the moment of ingestion, the
dipole probe is rendered singularly effective not
only for the receptfon of cardiac signals, but also
for pacemaking purposés. ' 7

In a further embodiment illustrated in figs 5 and 6,

the electrodes 1 and 2 are embodied as two balls,

s

the one entirely soLid,'the other provided with an
axial bore 8 affording passage to the two signal

leads 4 and 5. The electrodes are held together for
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the purposes of ingestion by an enveloping retaining
medium 3, namely a gastrically soluble capsule.
Likewise in this instance, break-up of the retaining
medium 3 is hastened by the weight of the farthest
electrode 1, the lead 4 from which is provided with
a stop 10 identical or similar to that illustrated
in figs 3 and 4. The embodiment of the electrodes 1
and 2, especially small and totally devoid of any
projecting edges or corners, facilitates withdrawal
still further.

In order to improve signal reception, or step up the
transmission capacity for pacemaking purposes, the
electrodes 1 and 2 might be faced externally with a
layer of precious metal, or activated by coating
with pltatinum black.

Clear reception of cardiac signals, i.e. undisturbed
by the effects of breathing and muscular activity,
can be ensured by routing the signal leads 4 and 5
through a filter circuit capable of eliminating such

unwanted interference.
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claims

An orally ingested dipole probe for trénsoésophageal
cardiac recording and/or stimulation, comprising at
Least iuo conductive elements fashioned from a bio-
compatible material and constituting eLecfrodes 1,
2), a retaining medium (3) by which the electrodes
are interconnected mechanically, and at least ohe
pair of siénaL Leads (4,.5) wired to the eLecfrodes,
which are routed through an access bore (8) formed
in at lLeast one electrode, '

characterized

in that the electrodes (1, 2) exhibit rounded outer
surfaces totally devofd of sharp edges and corners,
ahd are héld close togetherrprior to their ingestion
by the reiaining,medium 3, which is fashioned in

gastrically soluble material.

A dipole probe as in claim ﬁ, uherein the electrodes
(1, 2) are two in number and exhibit a dished shape
affording an internal circumferential seat (7) in
which to anchor a retaining medium (3) fashioned in
gastrically soldble gelatin, and wherein the soluble
retainingrmedium ensheaths a tubular element (9)
fashioned in a biocpmpatib[e material and associated
with the internal surface (6) of at least one of the

two electrodes (1, 2).

(473
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A dipole probe as in claim 2, wherein the retaining
medium (3) is proportioned with a maximum external
diameter smaller than the maximum external diameter

exhibited by the electrodes (1, 2).

A dipole probe as in claim 2, wherein the external
profile of the single electrode (1, 2) is spherical,
at lLeast in part, or substantially eltiptical or

lenticular.

A dipole probe as in claim 2, wherein the tubular
element (9) is made fast at each end to the internal
surface (6) of both electrodes (1, 2) and embodied
as a helical spring that is compressed into tubular
configuration, its single coils urged into mutual
contact one with the next, through the agency of the

retaining medium (3) by which it is ensheathed.

A dipole probe as in claim 2, comprising a tubular
element (9) fashioned from a soft material and made
fast at one end to the internal surface (6) of one
electrode (1, 2) only, wherein the signal Llead (&)
wired to the electrode (1) other than that through
which the Leads (4, 5) are routed is provided with a
stop (10) serving to dictate the distance by which
the two electrodes (1, 2) will be separated once the
retaining medium (3) has been dissolved, or at least

broken up, and the lead (&) itself fully extended.

A dipole probe as in claim 6, wherein the tubular

PCT/IT87/00068
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element (9) is made fast by one end to the electrode

(2) through which the signal leads (4, 5) are routed.

A dipole probe as in claim 6, wherein the tubular

element (9) is made fast by one end to the electrode

(1) other than that through which the signal Lleads
(4, 5) are routed. .

A dipoLe probe as in claim 1, wherein the electrodes
(1, 2) are ball shaped and enveloped by a retaining
medium (3) embodied as a capsule of gastricaLLy '
soluble material, and wherein the signal Llead (4)
wired to the electrode (1) other than that through
which the leads.(é, 5) are routed js provided with a
stop (10) serving to dictate the distance by wﬁich
the two electrodes (1, 2) will be separated once the
retaining medium (3) has been dissoLved, or at least

broken up, and the lead (4) itself fully extended.

A dipole probe as in claim 6 or 9; wherein the stop
(10) consists in a knot tied in tﬁe signal lead (&)
wired to the electrode (1) other than that through

which the leads (4, 5) are routed, at a given point

between the electrodes (1, 2).

A dipole probe as in claim 6 or 9, wherein fhe stop
(10) consists in a knot tied in the signal lead (4)
wired to the electrode (1) other than that through

which the leads (4, 5) are routed, at a given point

other than between the electrodes (1, 2).

o

[
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12) A dipole probe as in claim 1, wherein the outer
surface of the electrodes (1, 2) is either faced
with a lLlayer of precious metal, or activated.
13) A dipole probe as in claim 1, wherein the outer

surface of the electrodes (1, 2) is activated by

application of a coating of platinum black.
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