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ACTIVE ECG LEAD QUALITY INDICATION
AT THE POINT OF CARE

BACKGROUND OF INVENTION

[0001] The invention relates generally to indication sys-
tems for cable leads, and more particularly to identification
systems that enable the signal strength or quality for cable
leads to be visually represented on the cable leads during
studies or monitoring of patients.

[0002] Electrocardiography (ECG) studies record the elec-
trical activity and pathways of a heart to identify, measure
and diagnose arrhythmias. In particular, such studies mea-
sure electrical changes caused by the depolarization of the
heart muscle during each heartbeat. To accomplish this,
ECGs utilize electrodes that are combined into combina-
tions, the output of which are referred to as a lead.

[0003] ECG leads are used in electrophysiology (EP)
studies, which assess electrical activity through the use of
catheters placed in the heart through veins or arteries. More
specifically, surface ECG leads attached to the patient are
used as the reference for the intra cardiac signals from the
catheters. That is. they provide a voltage reference to the
patient for measurement by other leads.

[0004] For EP recorder devices in general there is a strong
reliance for the signal formation on the surface leads relative
to the Wilson Central terminal. Thus, any degradation in the
quality of the signal from the patient from the electrode,
through the lead wire, the block and trunk cable can affect
the intra-cardiac channels negatively with the imposition of
noise on the wanted signal. An important mitigation for this
is to ensure good electrode contact thus good signals from
the electrode to the EP device.

[0005] 1In this context, ECG leads may encounter noise
from a variety of sources such as power lines and wireless
electrical devices. Moreover, EP studies are typically com-
bined with ablation therapy in which a catheter employs
radiofrequency energy, for example, to treat arrhythmias.
Various medical devices may also attached to a patient
during an EP study potentially creating noise. In addition,
ECG leads have to measure relatively small electrical sig-
nals from the patient, less than 20 uV in some instances. As
will be appreciated, given the above considerations, achiev-
ing acceptable study recordings may be challenging.
[0006] One significant problem in the utilization of the
ECG in EP studies is physician awareness of the quality of
the electrode site relative to the surface leads, and more
importantly their impact on the intracardiac lead formation.
While error messages on the screen of the monitoring device
to which the surface leads are attached are a very logical
solution to address this, the physician work space by neces-
sity is already complex. Thus, any warning messages on the
monitor screen, and additional demands on the user can be
counterproductive.

[0007] Further, typically degradation of the electrode site
occurs over a long period of time. Whereas loss of contact
happens quickly, i.e., a bad lead, or disconnect from the
electrode tab, which can be readily apparent either on the
patient (disconnect) or on the monitor (warning of loss of
signal from bad lead) intermittent signal behavior is not as
readily noticeable and can easily be overlooked.

[0008] In addition, this challenge increases exponentially
with complex patient studies such as performed in cardiac
electrophysiology where catheter/lead sets of up to 250+
individual catheters/leads are possible, such as when using
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complex mapping catheters. In these situations, it is often
difficult to locate a non-functional or reduced functioning
lead which can cause significant issues, including a misdi-
agnosis of the patient.

[0009] There are many pre-existing solutions to electrode
quality determination such as PCT Application No.
WO/2008/056309A3, entitled ECG Electrode Contact Qual-
ity Measurement System. However, while references of this
type can determine the quality of the signal received by the
electrode, the manner in which these determinations are
conveyed to the physician remain the same, i.e., a warning
or error message on an EP recorder screen, which is often
lost in the midst of all other information being displayed on
the screen, or an audible alert, which can often be thought or
as distracting and can be lost in other sounds provided by the
EP recorded or other devices within the area in which the
procedure is being performed. As such, any conveyance of
an error message related to the signal quality needs to be
done in a more direct and readily-assimilated manner.
[0010] Inone priorart attempt to solve this issue, U.S. Pat.
No. 5,042,498, entitled Intelligent Electrocardiogram Sys-
tem, which is expressly incorporated herein by reference in
its entirety for all purposes, discloses an electrode for use
with an ECG system or instrument that includes an LED
incorporated within the electrode structure. The LED is
operably connected to the device, such that when a differ-
ence in the impedance between the patient and the electrode
is detected, the system activates the LED to identify the
faulty electrode.

[0011] While capable of identifying the particular elec-
trode that is malfunctioning, the LED utilized on this elec-
trode provides only rudimentary information concerning the
electrode function, and nothing concerning the quality of the
cable lead or the signal from the patient being transmitted
via the cable lead.

[0012] Accordingly, it is desirable to develop a visual
indication system and method for the indication of the
quality of a signal from an ECG lead at the patient, with the
indication providing visual information regarding the signal
as well as changes in the signal during the study utilizing the
indication system.

BRIEF DESCRIPTION OF THE INVENTION

[0013] There is a need or desire for an indication system
to visually identify the state of a signal received or trans-
mitted by an ECG surface lead on the patient. The above-
mentioned drawbacks and needs are addressed by the
embodiments described herein in the following description.
[0014] According to one exemplary aspect of the inven-
tion, a signal or lead quality detection and indication system
for a surface electrode includes one or more patches or
electrodes adapted to be placed on the skin or surface of a
patient. The electrodes are connected to cable leads that
extend from the electrodes to an electrocardiogram (ECG) or
electrophysiological (EP) or other monitoring, recording or
mapping device or system, such that signals being received
from or sent to the electrodes can be monitored by the
device.

[0015] Each of the cable leads includes a number of
indicators, such as a light emitting diode (LED), disposed
directly on the lead or in association with the lead. When a
cable lead is connected to the monitoring, recording or
mapping device or system, a central processing unit (CPU)
for the display on the device can monitor the signal, e.g., the
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impedance, transmitted by the cable lead to the device. The
signal form the cable lead is compared with a reference
signal in order to determine the quality of the signal. This
can include the determination of any noise in the signal, the
lack of a signal, or any other suitable determination made
regarding the quality of the signal transmitted along the
cable lead. Depending upon the quality determined, the
device can operate one or more indicators disposed on the
cable lead to provide a visual indication of the quality of the
signal. The ability to provide an indication of the error or
fault at the location of the cable lead/electrode is significant
because the cable lead is in the direct vicinity of the patient
being viewed/treated by the physician. As such a change in
the state of the indicators at that location can be readily
observed and assimilated by the physician.

[0016] According to another aspect of an exemplary
embodiment of the invention, in conjunction with the indi-
cators on the cable lead providing an analog translation of
impedance change into a color change at the patient to
heighten awareness of the consequential impact, other forms
of messaging, supplemental analysis windows and the like
can all be utilized in conjunction with the indicators on the
cable lead to provide redundancy to the conveyance of the
relevant information.

[0017] According to still another aspect of an exemplary
embodiment of the invention, as the quality of the signal
changes over time, the device can actively or constantly
monitor the lead impedance in order to determine the
significance or amount of any changes to the signal. These
differences can then be visually represented or indicated by
alterations in the operation of the one or more indicators on
the cable lead, thereby providing an indication of the signal
quality directly on the cable lead. With transitional indica-
tors of various types that are able to provide information
beyond a rudimentary Go/No-Go red LED, for example, as
covered in some prior art, the user can be provided with this
additional information and control. Given that in EP studies
subtle degradation in one area, i.e., the signals obtains/sent
by surface ECG electrodes, significantly impacts other areas,
i.e., intracardiac signal analysis, this helps sensitize the user
to the importance the surface electrodes play in the delivery
of good signal quality for the entire case. In this manner, the
device enables the user to not only determine the existence
of a signal quality issue but take proactive steps to resolve
those poor electrode signal pathway issues as and when they
occur.

[0018] According to still another aspect of one exemplary
embodiment of the invention, a signal quality indication
system for actively indicating a signal quality associated
with an electrocardiogram (ECG) signal transmitted via a
cable lead and associated electrode operably connected to
electrophysiology (EP) recording or mapping device
includes a central processing unit (CPU) within the EP
device capable of determining a signal quality of the ECG
signal, a cable lead including a first connector at one end
adapted to operably connect the cable lead to an electrode
and a second connector at the opposite end adapted to
connect the cable lead to the CPU within the EP recording
or mapping device and an indicator disposed on the cable
lead, wherein the indicator is operated by the CPU to emit
light corresponding to a determined signal quality for the
ECG signal.

[0019] According to still a further aspect of one exemplary
embodiment of the invention, an EP device for obtaining and
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recording information on a patient connected to the EP
system, includes an amplifier including an electrode cable
lead connector, a computer operably connected to the ampli-
fier and including a central processing unit (CPU) connected
to the amplifier and a display connected to the CPU, at least
one cable lead connected to the cable lead connector and
configured to supply a physiological signal to the CPU via
the input module and amplifier, wherein the CPU is config-
ured to determine a signal quality for the physiological
signal supplied by the at least one cable lead and an indicator
disposed on the at least one cable lead, wherein the indicator
is operated by the CPU to emit light corresponding to a
signal quality for the physiological signal determined by the
CPU.

[0020] According to still a further aspect of one exemplary
embodiment of the invention, a method of providing an
indication of a quality of an physiological signal transmitted
between an electrode disposed on a patient and an electro-
physiology (EP) recording or mapping device is provided
including the steps of providing a signal quality indication
system operably connected to a central processing unit
(CPU) of the EP device, the signal quality indication system
including a cable lead operably connected between the
electrode and the CPU of the EP device, and a light source
disposed in the cable lead and operably connected to the
CPU, wherein the light source is operated by the CPU to
emit light corresponding to a determination of the signal
quality of the physiological signal, connecting the cable lead
between the electrode and the CPU, determining the signal
quality of the physiological signal transmitted by the cable
lead; and operating the light source to emit a color corre-
sponding to the determined quality of the physiological
signal.

[0021] It should be understood that the brief description
above is provided to introduce in simplified form a selection
of concepts that are further described in the detailed descrip-
tion. It is not meant to identify key or essential features of
the claimed subject matter, the scope of which is defined
uniquely by the claims that follow the detailed description.
Furthermore, the claimed subject matter is not limited to
implementations that solve any disadvantages noted above
or in any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The drawings illustrate the best mode presently
contemplated of carrying out the disclosure. In the drawings
[0023] FIG. 1 is a schematic representation of an EP
recording system including a signal quality indication sys-
tem according to one exemplary embodiment of the present
invention.

[0024] FIG. 2 is a schematic representation of a cable lead
for the recording system of FIG. 1 according to an exem-
plary embodiment of the invention.

[0025] FIG. 3 is a schematic view of a method of operation
of the signal quality indication system according to another
exemplary embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0026] In the following detailed description, reference is
made to the accompanying drawings that form a part hereof
and in which is shown by way of illustration specific
embodiments, which may be practiced. These embodiments
are described in sufficient detail to enable those skilled in the
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art to practice the embodiments, and it is to be understood
that other embodiments may be utilized and that logical,
mechanical, electrical and other changes may be made
without departing from the scope of the embodiments. The
following detailed description is, therefore, not to be taken
in a limiting sense.

[0027] FIG. 1illustrates one exemplary embodiment of an
electrophysiology (EP) mapping or an EP recorder device or
system 200, such as those used in intracardiac electrocardi-
ography (ECG) studies within the body of a patient 1000.
These devices or systems 200 apply/receive an electrical
signal (e.g., electrical current) via one or more catheters 205
to various locations of the body of the patient 1000, such as
the heart. The analysis of the signals sent and received by the
catheters 205 is compared with reference signals obtained
from a number of surface ECG electrodes 202 placed on the
patient 1000. The system 200 can be similar to that disclosed
in US Patent Application Publication No. US2013/0030482,
which is expressly incorporated herein in its entirety. In the
exemplary illustrated embodiment, the device or system 200
includes an amplifier 204 that is operably connected
between a signal generator 206 and a suitable computer,
including or formed as a controller or central processing unit
(CPU) 208. In operation, signals generated by the signal
generator 206 are transmitted to the catheter 205 by the
amplifier 204. A return signal from the patient 1000, such as
an ECG signal, is received by the amplifier 204 either via the
catheter 205 or more often through the surface electrodes
202, and is processed by the amplifier 204 prior to trans-
mitting the return signal to the CPU 208. The CPU 208
performs additional functions on the return signal and dis-
plays the information provided by the return signal on one
or both of a real-time display 210 and a review display 212.
The displays 210,212 illustrate the information obtained
from the each of the various return signals in graphs,
numbers or other manners with different colors to enable the
clinician viewing the displays to readily distinguish the
information provided by the various signals from one
another.

[0028] In the illustrated exemplary and non-limiting
embodiment of FIGS. 1 and 2, each electrode 202 is con-
nected to the amplifier 204 by a cable lead 214, The cable
lead 214 can be connected to the electrode 202 in any
suitable permanent or detachable manner, such as by spring
loaded electrically-conductive clip (not shown) disposed on
the lead 214 and selectively engageable with a contact (not
shown) on the electrode 202, in a known manner. The cable
lead 214 extends from the electrode 202 either for direct
connection to the amplifier 204, or into connection with a
harness 216. The harness 216 is to connected a number of
cable leads 214 at one end and includes a single connection
cable 218 opposite the leads 214 that is connected with the
amplifier 204.

[0029] In either embodiment the cable lead 214 conducts
the signals received by the electrodes 202 to the amplifier
204 for use in conducting the EP analysis in conjunction
with the signals sent to the patient 100 via the catheter 205.
The signals are continuously analyzed by the CPU 208,
which can determine if there are any changes in the quality
of the signal, e.g., the impedance of the signal resulting from
the level of contact of the electrode 202 with the patient
1000, from each cable lead 214. The particular analysis or
method of the analysis is not described in detail as a number
of different manner for doing so are known in the art,
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including, but not limited to those disclosed in U.S. Pat. No.
7,340.492, entitled Impedance Measurement Apparatus For
Assessment Of Biomedical Electrode Interface Quality, and
U.S. Pat. No. 8,805,482 entitled System And Method For
Signal Quality Indication And False Alarm Reduction In
ECG Monitoring Systems, each of which are expressly
incorporated herein by reference in their entirety for all
purposes. Further, regardless of the specific analysis utilized
to determine signal quality, the device or system 200 enables
the user to define thresholds or set points for the degradation
of the signal that trigger various levels of response from the
device or system 200. The end points between perfect
connectivity of the electrode 202 with the patient 1000 and
complete disconnection of the electrode 202 from the patient
1000, i.e., an open circuit, are fixed for the analysis. How-
ever, the transition or threshold point or points between these
end points, such as based on the noise level present in the
signal being analyzed, are user selectable allowing the
degree of user sensitivity to the degradation of contact of the
electrode 202 and resulting signal impedance to be under
user control.

[0030] In performing the analysis of the signal quality, the
CPU 208 can communicate this result in a highly direct
manner to the physician by operating one or more indicators
220 that are disposed on the cable lead 214. The indicators
220 can take any suitable form, but the illustrated exemplary
and non-limiting embodiments of FIGS. 1 and 2, the indi-
cators 220 are formed as one or more light sources 222
disposed on the cable head 226 for each cable lead 214
connected to and adjacent the associated electrode 202
and/or on the harness 216 in alignment with each of the
cable leads 214 connected thereto. In this manner, each lead
214 connected to an electrode 202 for receiving and/or
transmitting signals, such as, for example, the I-III, aVR-
aVL, VI-6, and RL signals, includes indicators 220 associ-
ated with the signals being received from each electrode
202. The light sources 222 in one exemplary embodiment
are formed as one or more multicolor LEDs 224 that enable
the light sources 222 to provide a variety of indications to
the physician regarding the signal quality for the particular
cable lead 214 based on the different colors that can be
projected by the light sources 222. The positioning of the
light sources 222 on the cable lead 214 adjacent the elec-
trode 202 or on the harness 216, or anywhere else on the
cable lead 214, enables the physician to easily and readily
view the information provided by the light sources 222
without having to look away from the patient to any appre-
ciable extent.

[0031] Looking now at the illustrated exemplary and non-
limiting embodiment of the method of operation of the
device or system 200 in FIG. 3, the device or system 200
initially analyzes the signals coming from the cable lead 214
in block 300. In block 302, when the CPU 208 determines
that the signal quality from a given cable lead 214 is within
appropriate parameters, e.g., is present and has not degraded,
in block 304 the CPU 208 can either operate the indicators
220 to provide this information to the physician, such as by
emitting an “OK” signal from the indicators 220, or by not
operating the indicators 220 in any manner, also providing
the necessary information to the physician through the
non-operation of the indicators 220. The mode of operation
of the indicators 220 to provide the information to the
physician confirming proper contact of the electrode 202
with the patient can take various forms that have a distinc-
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tive manner and/or color depending upon the particular
scheme of operation of the indicators 220 to present infor-
mation on the signal quality using the system 220. In one
exemplary embodiment, the “OK” indication can be pro-
vided by operating the indicators 220 to emit a green light.
[0032] In block 302, if the CPU 208 analyzes the signal
from a cable lead 214 in block and determines the signal
quality, e.g., the impedance of the signal, is outside of the
normal or optimal parameters, the CPU 208 determined the
level of signal degradation in block 306. If no signal is
present, whether due to a disconnection of the cable lead 214
from the electrode 202, the electrode 202 from the patient,
or a failure in the cable lead 214 itself, in block 308 the CPU
208 can operate the indicators 220 in a manner indicating the
failure of the signal on that cable lead 214. The form or
manner of operation of the indicators 220 in this situation
can have various forms, such as emitting light from the
indicators 220 in a different color from the color utilized to
indicate a proper signal quality discussed previously, e.g.,
operating the indicators 220 to emit a red light. In another
exemplary and non-limiting embodiment, this indication can
take the form of intermittently operating or flashing the
indicators 220, optionally in a distinctive color as well, to
provide information to the physician regarding the failure of
the signal for that cable lead 214.

[0033] Alternatively, if in block 306 the CPU 208 detects
that the signal from a cable lead 214 is present but is
degraded in quality, such as due to imperfect contact of the
electrode 202 with the patient 1000 or for any other reasons,
in block 310 the CPU 208 can cause the indicators 220 to be
operated in a manner representative of the amount or level
of degradation in the signal, e.g., the impedance level of the
signal. For example, the CPU 208 can operate the indicators
220 to emit different colors of light depending upon the level
of degradation of the signal quality determined, with the
differing colors emitted specifying the level of signal deg-
radation to the physician. As discussed previously, the
transition points or thresholds (e.g., signal noise levels) for
the various signal degradation levels may be user selectable
and thus determined at the discretion of the user, or the
defaults supplied originally in the device or system 200 may
be used to determine the exact nature of the operation of the
indicators 220.

[0034] In an alternative exemplary embodiment, to illus-
trate the amount of degradation in the signal the CPU 208
can operate a different number of the indicators 220 on the
cable lead 214, with each indicator 220 specifying a portion
of the overall quality of the signal. Thus, by operating a
number of the indicators 220 corresponding to the quality of
the signal, the indicators 220 can provide a direct represen-
tation of the quality of the signal on the cable lead 214 to the
physician.

[0035] In one exemplary embodiment, the indicators 220
take the form of an array 228 of spaced light sources 222
disposed either on the cable head 226 of the cable lead 214
immediately adjacent thee electrodes 202 or on the harness
216 adjacent and in alignment with the associated cable lead
214. For the indication of proper signal quality, as deter-
mined by the CPU 208, all of the light sources 222 are
operated to each emit green light, signifying proper contact
of the electrode 202 connected to the particular cable lead
214 with the patient 1000. In the situation where the signal
quality is determined to be degraded due to imperfect
contact of the electrode 202 with the patient 1000, the CPU
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208 operates less than all of the light sources 222 to emit
green light, with the number of light sources 222 being
operated corresponding directly to the signal quality level
transition threshold specified by the user or the device or
system 200, i.e., the signal quality corresponding to the
level/amount of contact of the electrode 202 with the patient
1000. Additionally, in the situation where the electrode 202
has become disconnected from the patient 1000, the CPU
208 can operate the light sources 222 to emit a red light and
option to flash intermittently while emitting the red light to
signify the disconnection of the electrode 202 from the
patient 1000.

[0036] In an alternative and exemplary embodiment, in
certain ECG monitoring applications, such as those dis-
closed in US Patent Application Publication No. US2015/
0011901, entitled System And Method For Optimizing Elec-
trocardiography Study Performance, the entirety of which is
expressly incorporated herein by reference in its entirety for
all purposes, the system or device 200 employs certain leads
214 to introduce a signal into the patient 1000, such as when
a right leg drive (RLD) circuit (not shown) is utilized to
provide a noise reduction by canceling common mode noise
from the electrodes 202. When a circuit of this type is
utilized with the system 200, the cable lead 214 employed to
carry the signal to the RLD electrode 202 can also include
the indicators 220. However, instead of providing an indi-
cation of the signal quality of a signal being received from
the patient 1000 via the electrode 202 associated with the
cable lead 214, in this exemplary embodiment the indicators
220 are operate to provide an indication of the state of the
aggressive or incoming signal being transmitted to the
patient 1000 via the RLD electrode 202. This, in turn,
provides the physician with an indication of the level of the
RLD signal being supplied to the patient 1000, optionally in
the same manner as described in the prior exemplary
embodiment, i.e., with all green indicators 220 evidencing
an optimal quality RLD signal, a number of illuminated
green indicators 220 less than the full number of indicators
220 evidencing a degraded RLD signal, and all red or red
flashing indicators 220 evidencing a loss of connection of
the RDL electrode 202 with the patient 1000.

[0037] In another exemplary embodiment, the step of
determining the signal quality of the physiological signal
transmitted by the cable lead 214 in block 302 can be
accomplished by determining an amplitude of voltage noise
at a power line frequency e.g., 50 Hz or 60 Hz, as well as
harmonics of a power line frequency from an electrocardio-
gram signal transmitted by the cable lead 214 from the
patient to the EP device 200.

[0038] With the device or system 200 including the indict-
ors 220 on the cable leads 214 or harness 216 to provide a
readily viewable indication of the signal quality to the
physician, there is provided:

[0039] 1. a significantly reduced amount of time wastage
in the EP Lab through undetected bad electrode contact with
the patient;

[0040] 2. a much quicker assessment of electrode and
cable lead connection quality without having to operate or
review controls on the CPU; and

[0041] 3. a much quicker assessment of any degrading
performance over time in the electrodes and/or cable leads,
such that either or both issues can easily observed and
readily rectified.
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[0042] In addition, from a technical perspective, the
device or system 200 including the indicators 220 provides
the ability to the physician to perform:

[0043] 1. in process or study quality control on lead
formation by detecting and correcting improper or imperfect
electrode contact;

[0044] 2. rapid identification of cable lead failure relative
to the electrode site;

[0045] 3. the ability to readily observe degradation of
electrode contact over time;

[0046] 4. the capability for user determined sensitivity
levels;
[0047] 5. a scaled analog interpretation of the electrode

contact quality provide a readily discernable indication of
signal quality.

[0048] In another exemplary embodiment, in addition or
as a separate function from the signal relating to the quality
of the signal, the indicators 220 can be operated to provide
a visual indicator matching the color utilized to illustrate
electrocardiogram traces (not shown) on the display 210,212
for the recording system 200. For example, when the record-
ing system 200 is highlighting a particular cable lead 214/
electrode 202 causing that electrocardiogram trace to be
illustrated in a highlighting color (e.g, and orange or other
readily visible color) to draw attention to the information
relating to the particular signal coming from or going to that
cable lead 214/electrode 202, the corresponding lead indi-
cators 220 may display or emit the same color as on the
display 210,212 to provide direct visual correlation between
the cable lead 214/electrode 202 that is the origin of the
signal from the patient and the information being high-
lighted on the display 210,212.

[0049] The written description uses examples to disclose
the invention, including the best mode, and also to enable
any person skilled in the art to practice the invention,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope
of the invention is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they have structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal language of the claims.

1. A signal quality indication system for actively indicat-
ing a signal quality associated with an electrocardiogram
(ECG) signal transmitted via a cable lead and associated
electrode operably connected to electrophysiology (EP)
recording or mapping device, the signal quality indication
system comprising:

a central processing unit (CPU) configured to determine a

signal quality of the ECG signal,

a cable lead including a first connector at one end con-
figured to operably connect the cable lead to an elec-
trode and a second connector at the opposite end
configured to connect the cable lead to the CPU within
the EP recording or mapping device; and

an indicator disposed on the cable lead, wherein the
indicator is operated by the CPU to emit a visual light
indication corresponding to a determined signal quality
for the ECG signal, wherein the visual light indication
changes in proportion to the signal quality.

2. The signal quality indication system of claim 1 wherein

the indicator is a light source.
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3. The signal quality indication system of claim 2 wherein
the indicator is a multi-chromatic light source.

4. The signal quality indication system of claim 3 wherein
the indicator is a multi-chromatic light emitting diode
(LED).

5. The signal quality indication system of claim 1 wherein
the indicator is an array of spaced light sources.

6. The signal quality indication system of claim 1 wherein
the indicator is disposed on a cable head for the cable lead.

7. The signal quality indication system of claim 1 wherein
the cable lead comprises:

a harness;

a connector cable extending from one end of the harness
and configured to connect the harness to the EP record-
ing or mapping device; and

a number of cable leads connected to the harness opposite
the connector cable.

8. The signal quality indication system of claim 7 further
comprising a number of indicators, each indicator associated
with one cable lead.

9. The signal quality indication system of claim 8 wherein
the number of indicators are each disposed on the associated
cable lead.

10. The signal quality indication system of claim 8
wherein the number of indicators are each disposed on the
harness in alignment with the associated cable lead.

11. The signal quality indication system of claim 1,
wherein the CPU is within the EP device.

12. An electrophysiology (EP) device for obtaining and
recording information on a patient connected to the EP
system, the EP device comprising:

an amplifier including an electrode cable lead connector;

a computer operably connected to the amplifier and
including a central processing unit (CPU) connected to
the amplifier;

at least one cable lead connected to the cable lead con-
nector and configured to supply a physiological signal
to the CPU via the input module and amplifier, wherein
the CPU is configured to determine a signal quality for
the physiological signal supplied by the at least one
cable lead; and

an indicator disposed on the at least one cable lead,
wherein the indicator is operated by the CPU to emit a
visual light indication corresponding to a signal quality
for the physiological signal determined by the CPU,
wherein the visual light indication changes in propor-
tion to the signal quality.

13. The EP device of claim 12 wherein the at least one

cable lead comprises:

a harness including a connector cable operably engage-
able with the cable lead connector;

a number of cable leads operably connected to the har-
ness; and

a number of indicators disposed on one of the harness in
association with each of the cable leads or each of the
number of cable leads.

14. The EP device of claim 13 wherein the number of

indicators each include an array of spaced light sources.

15. The EP device of claim 14 wherein each light source
is a multi-chromatic light emitting diode (LED).

16. The EP device of claim 15 wherein the CPU is
configured to operate each multi-chromatic LED to emit
light of different intensities from various diodes forming the
LED.
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17. A method of providing an indication of a quality of an
physiological signal transmitted between an electrode dis-
posed on a patient and an electrophysiology (EP) recording
or mapping device, the method comprising the steps of:

a) providing a signal quality indication system operably
connected to a central processing unit (CPU) of the EP
device, the signal quality indication system including a
cable lead and a light source disposed in the cable lead
and operably connected to the CPU, wherein the light
source is operated by the CPU to emit light correspond-
ing to a determination of the signal quality of the
physiological signal,

b) connecting the cable lead between the electrode and the
CPU;

¢) determining the signal quality of the physiological
signal transmitted by the cable lead; and

d) operating the light source to emit colors, each of the
colors associated with a different level of degradation
of the physiological signal.

18. The method of claim 17 wherein the light source
comprises an array of spaced light sources, and wherein step
of operating the light source comprises the step of operating
one or more of the array of light sources in correspondence
with a determined quality of the physiological signal.

19. The method of claim 17 wherein the step of operating
the light source further comprises the step of flashing the
light source.

20. The method of claim 17 wherein the step of deter-
mining the signal quality of the physiological signal trans-
mitted by the cable lead comprises determining an imped-
ance of an electrocardiogram signal transmitted by the cable
lead from the patient to the EP device.
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21. The method of claim 17 wherein the step of deter-
mining the signal quality of the physiological signal trans-
mitted by the cable lead comprises determining an imped-
ance of a right leg drive signal transmitted by the cable lead
to the patient from the EP device.

22. The method of claim 17 wherein the step of deter-
mining the signal quality of the physiological signal trans-
mitted by the cable lead comprises determining an amplitude
of voltage noise at power line frequency and harmonics of
power line frequency from an electrocardiogram signal
transmitted by the cable lead from the patient to the EP
device.

23. A method of matching an electrode disposed on a
patient with a highlighted illustration of a signal from the
electrode on an electrophysiology (EP) recording or map-
ping device, the method comprising the steps of:

a) providing an indication system operably connected to

a central processing unit (CPU) of the EP device, the
indication system including a cable lead operably con-
nected between the electrode and the CPU of the EP
device, and a light source disposed in the cable lead and
operably connected to the CPU, wherein the light
source is operated by the CPU to emit light;

b) connecting the cable lead between the electrode and the
CPU to transmit signals from the electrode to the CPU
via the cable lead,;

¢) determining the origin of a physiological signal being
highlighted on a display; and

d) operating the light source on the electrode that is the
origin of the physiological signal to emit a color
corresponding to a color of the highlighted signal on
the display.
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