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(54) CATHETER IDENTIFICATION SYSTEM AND METHOD

(57) A system and method for identifying a catheter
inserted in a patient’s body is provided. The system may
comprise a catheter comprising a handle, a console com-
prising an input device, a display screen configured to
depict an image of the catheter inside the patient’s body,
and a processor configured to receive a color parameter
from the input device. The system may be configured to
receive a desired color parameter input from the input
device for the catheter, depict the desired color on the
image of the catheter on the display screen, and display
the desired color on the corresponding catheter within
the patient’s body. This configuration allows for a more
efficient catheter identification process during medical
procedures, and prevents catheter identification confu-
sion and thus harm to catheters or the patient for unnec-
essary movement of other catheters.
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Description

SUMMARY

[0001] In certain diagnostic and therapeutic tech-
niques, including cardiac ablation, multiple catheters are
inserted into chambers of the heart. During such proce-
dures, a physician navigates the distal end of a catheter
in a patient’s body. The physician moves the distal end
of the catheter by manipulating the proximal end of the
catheter. One example of manipulating the proximal end
includes using a handle fitted at the proximal end of the
catheter.
[0002] Current catheter-based medical systems pos-
sess the ability to visualize a map of the distal end of the
catheters within the heart on a display. Visualization is
provided for multiple purposes, including for catheter ma-
nipulation. Accordingly, as a catheter is physically moved
within the heart, the movement is visualized on the dis-
play for the physician. When multiple catheters are in-
serted into the patient’s body, the physician can differ-
entiate the catheters visualized on the display by select-
ing a specific color for each catheter on the display. The
catheter sheaths are then highlighted on the display in
the selected color for visualization during the procedure.
[0003] During medical procedures, the physician may
be required to manipulate a single catheter while leaving
the remaining inserted catheters in place. Current cath-
eter-based medical systems, however, lack a proper
identification system that is in sync with both the catheter
handle and the display. The physician has no indication
of which catheter handle corresponds to which catheter
visualized on the display screen. Thus, in order to deter-
mine which catheter handle corresponds to a specific
catheter on the display screen, the physician must phys-
ically move the catheter within the patient’s body and
simultaneously observe the visualization on the display
to identify which catheter is moving. A system for visually
identifying catheters for both catheter handles and dis-
play visualizations would therefore be useful to increase
efficiency of medical procedures and prevent complica-
tions.
[0004] A system and method for identifying a catheter
inserted in a patient’s body comprising a catheter com-
prising a handle, and a console comprising an input de-
vice, a display screen configured to depict an image of
the catheter inside the patient’s body, and a processor
configured to communicate between the input device and
the display screen and the catheter is provided. The sys-
tem receives a configurable color input from the input
device, depicts the configurable color on the image of
the catheter on the display screen, and displays the con-
figurable color on the handle of the corresponding cath-
eter within the patient’s body. This configuration may in-
crease catheter identification efficiency during medical
procedures and may also prevent catheter confusion and
harm to the patient from incorrect catheter manipulation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1 is a schematic, pictorial illustration of a cath-
eter identification system as it is used by a physician.
FIG. 2 is a schematic representation of a catheter
visualization image on a display of a catheter iden-
tification system.
FIG. 3 is a pictorial illustration of a catheter handle
as it relates to a catheter identification system.
FIG. 4 is a block diagram of electrical components
of a catheter identification system.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0006] A system and method for catheter identification
may be configured such that the color of a catheter de-
picted on a catheter visualization image on a display of
a console reflects the color of an LED or electronic display
on the catheter handle. This system may permit more
efficient cardiac medical procedures by helping identify
the catheter within a patient’s body. In addition, a config-
urable color identification on both the image in the display
of the console and the catheter handle may help de-
crease unnecessary movement of catheters by a physi-
cian to identify which catheter is the desired catheter to
manipulate. Thus, this configuration may prevent cathe-
ter identification confusion and harm to the catheter or
patient. This configuration may also allow other proce-
dural data to be displayed on the catheter handle, includ-
ing force and temperature information, the type of cath-
eter being used, duration of ablation, and various alerts.
[0007] FIG. 1 is a schematic, pictorial illustration of a
catheter identification system as it is used by a physician.
The catheter identification system 100 may be based, for
example, on the CARTO© systems, produced by Bio-
sense Webster Inc. (Diamond Bar, Calif.). These sys-
tems may utilize electromagnetic technology to create
real-time three-dimensional (3D) maps of a patient’s car-
diac structures. The catheter identification system 100
comprises invasive probes in the form of a catheter 102a
and a catheter 102b, as well as a control console 104.
The console 104 includes a display 116, a processor 114,
a memory 120, and one or more input devices 122. In
other embodiments, the system 100 may comprise ad-
ditional catheters.
[0008] In the present embodiment, the catheter 102a
and the catheter 102b may be used in mapping or ablat-
ing endocardial tissue. In other embodiments, the cath-
eters 102a and 102b and the catheter identification sys-
tem 100 may be used to perform other of therapeutic or
diagnostic procedures. Catheters for mapping and/or ab-
lation typically carry one or more magnetic position sen-
sors for generating signals that are used to determine
position coordinates of a distal portion of the catheter.
Magnetic field generators are thus driven to generate
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magnetic fields in the vicinity of the patient. The field gen-
erators comprise coils, which are placed below the pa-
tient’s torso at known positions external to the patient.
The coils generate magnetic fields that are sensed by
the magnetic position sensors carried in the catheter.
Electrical signals are generated by the sensors and are
then passed to a signal processor via leads that extend
through the catheter. During a catheter ablation proce-
dure, once the catheter reaches the heart, radiofrequen-
cy (RF) energy is delivered to specific areas of the heart
wall to produce a small lesion, to block faulty electrical
impulses that can cause heart rhythm disorders. The 3D
map image that is generated by the system aids a phy-
sician in steering the catheter to areas in the heart where
RF energy needs to be administered.
[0009] During ablation or other therapeutic or diagnos-
tic procedures, a physician may insert several catheters
into a patient’s body. The insertion of multiple catheters
makes it difficult to distinguish an individual catheter han-
dle and the corresponding catheter within the patient’s
body for manipulating a specific catheter. Current cath-
eter systems do not include an identification system for
a desired catheter handle among multiple catheters in-
serted within a patient’s body, and the corresponding de-
sired catheter on the 3D map image. Instead, in order to
differentiate a desired catheter handle to manipulate a
desired catheter, the physician must move the catheter
handle to observe the catheter movement on the gener-
ated 3D map image. By having a physician move other
catheters in order to identify the desired catheter within
the patient’s body to manipulate, inefficiency of the pro-
cedure is increased and identification confusion resulting
in harm to the catheter or patient is likely to occur.
[0010] For example, a physician may select one of mul-
tiple catheters on a display depicting a 3D map image of
the catheters in a patient’s cardiac structures to be color-
ed blue. The physician may select this color to differen-
tiate the specific catheter on the image from the other
catheters. The physician, however, has no way of iden-
tifying which catheter in the patient’s body is the blue
catheter displayed on the screen. The physician thus has
to move each catheter within the patient’s body until the
blue catheter on the display is observed to move with
respect to the catheter being moved by the physician.
Unnecessary movement of the catheters within the pa-
tient’s body to identify the desired catheter may decrease
efficiency of the medical procedure, may damage the
catheter, and may even be harmful to the patient.
[0011] Returning to FIG. 1, in the present embodiment,
an operator 106, such as a physician, inserts the catheter
102a and the catheter 102b through the vascular system
of a patient 110 so that a distal end 108a of catheter 102a
and a distal end 108b of catheter 102b enter a chamber
of the patient’s heart 112. The operator advances the
catheters so that a tip of the distal end 108a and a tip of
the distal end 108b engage endocardial tissue at desired
locations. The catheter 102a is connected by a suitable
cable 140a at its proximal end to the console 104. In

addition, the catheter 102b is connected by a suitable
cable 140b at its proximal end to the console 104. The
console 104 uses a position sensing technique to deter-
mine position coordinates of the distal end 108a of the
catheter 102a and the distal end 108b of the catheter
102b inside the heart 112.
[0012] The console 104 uses any position sensing
technique, including magnetic position sensing. The sig-
nal processor 114 processes the position sensing data
in order to determine the position coordinates of the distal
end 108a and the distal end 108b, including both location
and orientation coordinates. The processor 114 may
comprise a general-purpose computer, with suitable front
end and interface circuits for receiving signals from the
catheter 102a and the catheter 102b and controlling the
other components of the console 104. The processor 114
may be programmed in software to carry out the functions
described herein. The software may be downloaded to
the console 104 in electronic form, over a network, for
example, or it may be provided on tangible media, such
as optical, magnetic or electronic memory media. In other
embodiments, some or all of the functions of the proces-
sor 114 may be carried out by dedicated or programma-
ble digital hardware components.
[0013] Based on the signals received from the catheter
102a and the catheter 102b, as well as from other com-
ponents of the catheter identification system 100, the
processor 114 drives the display 116 to give the operator
106 visual feedback through an image 118. The image
118 depicts a 3D map of the distal end 108a of the cath-
eter 102a and the distal end 108b of the catheter 102b
in the patient’s body, as well as status information and
guidance regarding the procedure that is in progress. The
image 118 provides accurate visualization of multiple
catheters in the patient’s heart 112 and pinpoints the ex-
act location and orientation of the catheter 102a and the
catheter 102b. The processor 114 may store data repre-
senting the image 118 in the memory 120.
[0014] The operator 106 may manipulate the image
118 using the input device 122 on the console 104. The
operator 106 may thus use the input device 122 to select
configurable colors from a range of different colors to
uniquely identify both the catheter 102a and the catheter
102b on the image 118. The configurable color input data
for the catheter 102a and the catheter 102b on the image
118 is then communicated to the processor 114. The
processor 114 then communicates the color input to the
catheter 102a and the catheter 102b to display the colors
selected by the operator 106 in the image 118 on the
body of the respective catheter.
[0015] For example, if the operator 106 wishes the
catheter 102a to have a red sheath color and the catheter
102b to have a blue sheath color on the image 118, the
operator 106 selects the colors using the input device
122 on the console 104 to input the colors into the iden-
tification system 100. Thus, the catheter 102a is depicted
on the image 118 with a red sheath color, while the cath-
eter 102b is depicted on the image 118 with a blue sheath
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color. The configurable color input is then communicated
to the processor 114. The processor then communicates
both to the catheter 102a inserted within the patient’s
body to display a red color on the catheter 102a, and to
the catheter 102b inserted within the patient’s body to
display a blue color on the catheter 102b. Thus, the colors
depicted on the handle of the catheter 102a and the han-
dle of the catheter 102b, respectively, reflect the colors
of the catheter sheath of the catheter 102a and the cath-
eter sheath of the catheter 102b on the image 118, re-
spectively.
[0016] FIG. 2 is a schematic representation of a cath-
eter visualization image on a display of a catheter iden-
tification system. The image 200 includes an icon 230a
corresponding to the distal end 208a of the catheter 102a,
as depicted in FIG. 1, and an icon 230b corresponding
to the distal end 208b of the catheter 102b, as depicted
in FIG. 1. In other embodiments, more than two icons
corresponding to more than two catheters in the patient’s
body are depicted in the image 200.
[0017] In the present embodiment, the image 200 is
illustrated on a display (not depicted), as an aid in visu-
alizing the distal end of the catheters within the heart.
The image includes a 3D graphical map of an inner sur-
face 212 of the heart chamber in which the distal end of
the catheters are located. Surface 212 may be fully re-
constructed, as shown in FIG. 2, or only partially recon-
structed. The position of the icon 230a and the icon 230b
relative to the surface 212 gives an indication of the lo-
cation of the actual distal ends of the catheters in the
heart chamber.
[0018] At least a portion 232a of the icon 230a and a
portion 232b of the icon 230b may display a uniquely
identifiable color (represented in the figure by hatching)
on the image 200, as input by an operator (not depicted).
Accordingly, as the operator manipulates the catheter on
the display, it will reflect or display that selected color.
This may be manifested in a solid color, colored outline,
a color indicator, or the like. For example, the catheter
102a, as depicted in FIG. 1, may be marked a green color
on the image 200 to distinguish the catheter 102a on the
image 200. In the present embodiment, the portion of the
icons displaying the uniquely identifiable color may reflect
the sheath of each catheter. In other embodiments, the
portion may reflect any other part of the catheter.
[0019] Current catheter systems, however, do not in-
clude an identification system for a catheter handle
among multiple catheters inserted within a patient’s body.
A physician must instead move the catheter handle to
observe the catheter movement on the generated 3D im-
age. By having a physician move other catheters in order
to identify the desired catheter within the patient’s body
to manipulate, inefficiency of the procedure is increased
and harm to the catheter or patient is likely to occur. Re-
turning to FIG. 2, the identification of a desired catheter
102a, as depicted in FIG. 1, in both the image 200 and
the catheter 102a inserted within the patient’s body
through a configurable color may allow for a more efficient

catheter identification process, and may reduce identifi-
cation confusion and catheter or patient harm.
[0020] FIG. 3 is a pictorial illustration of a catheter han-
dle as it relates to a catheter identification system. The
catheter identification system 300 includes an example
catheter 302. The catheter 302 includes a handle 324.
The handle 324 includes a microprocessor 326 and a
handle display 328. The microprocessor 326 controls the
handle display 328 and provides an identifiable state to
the handle display 328 including, but not limited to, color
or graphical information to reflect the identification color
input in the console 304.
[0021] Thus, when a configurable color is input in the
console 304 to identify the catheter 302, the input color
selection for the catheter 302, i.e. the configurable color
input, is communicated to the processor 314. In the
present embodiment, the processor 314 is located in the
console 304. The processor 314 may comprise a gener-
al-purpose computer, with suitable front end and inter-
face circuits for receiving signals from the catheter 302
and the console 304, and for controlling both the color
displayed on the catheter 302 and other components of
the console 304. Based on the input color selection for
the catheter 302 that is input into the console 304, the
processor 314 communicates the configurable color in-
put to the microprocessor 326 on the handle 324 of the
catheter 302. The microprocessor 326 communicates
with the handle display 328 by sending a signal to display
the particular configurable color input in the console 304.
[0022] The handle display 328 may comprise a light
emitting diode (LED) or electronic display. In the present
embodiment, the handle display 328 includes a multi-
colored LED and textual display. The LED allows the sys-
tem 300 to display a color, e.g. red, blue, etc., on the
catheter handle 324 in order to uniquely identify the cath-
eter 302. In other embodiments, the handle display 328
may include a graphic display on the catheter handle
324, or may include various combinations of the multi-
colored LED, textual, and graphic displays. The textual
or graphic display may be used to communicate addi-
tional information including force or temperature param-
eters, type of catheter used, duration of ablation, and
various alerts.
[0023] FIG. 4 is a block diagram of electrical compo-
nents of a catheter identification system 400. In the
present embodiment, the catheter identification system
400 comprises a console 404 and two catheters: catheter
402a and catheter 402b. In other embodiments, the cath-
eter identification system may comprise more than two
catheters. The console includes an input device 406, a
processor 414, a display 416, and a memory 420. The
input device 406, the display 416, and the memory 420
are coupled to the processor 414. The catheter 402a in-
cludes a microprocessor 426a and a handle display
428a. The catheter 402b similarly includes a microproc-
essor 426b and a handle display 428b. The processor
414 is coupled to the catheter 402a via microprocessor
426a; and is also coupled to the catheter 402b via micro-
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processor 426b.
[0024] In the present embodiment, a configurable color
is input in the input device 406 to uniquely identify cath-
eter 402a. The input device 406 then communicates the
configurable color input to the signal processor 414 in
the console 404. The processor 414 may comprise a gen-
eral-purpose computer, with suitable front end and inter-
face circuits for receiving signals from the input device
406, the catheter 402a, and the catheter 402b. The proc-
essor 414 also controls the display 416 and the micro-
processor 426a of the catheter 402a and the microproc-
essor 426b of the catheter 402b to depict the selected
colors for catheter identification.
[0025] Based on the signals received from the input
device in the console 404 regarding the configurable
color input, the processor 414 displays the color input on
the display 416 in the console 404 by depicting an image
of the catheter 402a having the selected color. Accord-
ingly, as the operator manipulates the identified catheter
on the display 416, the catheter 402a on the display 416
will reflect or depict that selected color. This may be man-
ifested in a color outline, a solid color, a color indicator
or the like. The processor 414 may then store the con-
figurable color input data in the memory 420. The proc-
essor 414 may also communicate with the display 416
to store the displayed image in memory 420. The proc-
essor 414 also sends the configurable color input data
to the microprocessor 426a on the catheter 402a. The
microprocessor 426a then programs the handle display
428a on the catheter 402a to display the input color from
the console. Thus, the color of the handle display 428a
of the catheter 402a reflects the same color of the cath-
eter 402a in the image on the display 416.
[0026] A different configurable color may be input in
the input device 406 of the console 404 in a similar man-
ner for the catheter 402b. The input device 406 commu-
nicates the configurable color input to the signal proces-
sor 414. The processor 414 then displays the color input
on the display 416 in the console 404 containing an image
of the catheter 402b. Thus, the selected color will be re-
flected as color outline, a solid color, a color indicator, or
the like as the operator manipulates the catheter depicted
on the display 416. The processor 414 may then store
the configurable color input data in the memory 420 and
may also communicate with the display 416 to store the
image in memory 420. The processor 414 also sends the
configurable color input data to the microprocessor 426b
on the catheter 402b. The microprocessor 426b pro-
grams the handle display 428b on the catheter 402b to
display the input color from the console.
[0027] For example, a configurable color input of blue
to identify catheter 402a and a configurable color input
of red for catheter 402b may be input in the input device
406. The configurable color input data is then sent to the
processor 414, which communicates with the display 416
to depict catheter 426a as blue and catheter 426b as red
on the display 416 in the console 404. The processor 414
then transmits the color input data to microprocessor

426a, which programs a handle display 428a to display
a blue color for the catheter 402a. The processor 414
also transmits the color input data to microprocessor
426b, which programs the handle display 428b to display
a red color for the catheter 402b.
[0028] As a result, the catheter 402a and the catheter
402b are each uniquely identified by a different config-
urable color, and this color is reflected in the image of
the catheters on the display 416. The configurable colors
input for the catheter 402a and the catheter 402b, and
thus the colors depicted for catheter 402a and catheter
402b on the display 416 and the handle display 428a and
the handle display 428b, may be changed at any time by
selecting a color from a range of colors on the input device
406.
[0029] It should thus be understood that many varia-
tions are possible based on the disclosure herein. Al-
though features and elements are described above in
particular combinations, each feature or element can be
used alone without the other features and elements or in
various combinations with or without other features and
elements.

Claims

1. A system for identifying a catheter inserted in a pa-
tient’s body, comprising:

a catheter comprising:

a handle,
an invasive probe having a proximal end
connected to the handle and a distal tip, and
a magnetic position sensing assembly lo-
cated within the invasive probe; and

a console comprising:

an input device,
a display screen configured to depict an im-
age of the catheter inside the patient’s body,
and
a processor configured to communicate be-
tween the input device, the display screen,
and the catheter;

wherein the processor receives a configurable
color input from the input device, depicts the
configurable color on the image of the catheter
on the display screen, and displays the config-
urable color on the handle of the corresponding
catheter within the patient’s body.

2. The system of claim 1, wherein the processor is con-
figured to use the magnetic position sensing assem-
bly to sense the position of the distal tip relative to
the distal end of the invasive probe and to display
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an icon on the display screen that represents the
catheter.

3. The system according to claim 1, wherein the handle
further comprises:

a microprocessor configured to receive the con-
figurable color input, and
a handle display configured to display the se-
lected color.

4. The system according to claim 3, wherein the handle
display comprises:

a light emitting diode configured to display a
color out of a range of colors, and
a textual display.

5. The system according to claim 3, wherein the handle
display further comprises a graphic display.

6. The system according to claim 3, wherein the handle
display is further configured to display information
including force and temperature data, the type of
catheter being used, ablation duration, and alerts.

7. The system according to claim 1, wherein the con-
sole further comprises a memory configured to store
the configurable color input and the image of the
catheter on the display.

8. A method for identifying a catheter inserted in a pa-
tient’s body, comprising:

inputting a configurable color for the catheter in-
to an input device by selecting the configurable
color from a range of colors,
acquiring the configurable color input by a proc-
essor,
displaying the configurable color on an image of
the catheter on a display screen, and
displaying the configurable color on a handle of
the catheter.

9. The method according to claim 8, wherein said dis-
playing the configurable color on the handle further
comprises:

communicating the configurable color input to a
microprocessor on the handle by the processor,
and
displaying the configurable color on a handle
display by the microprocessor.

10. The method according to claim 9, wherein said dis-
playing the configurable color on a handle display
by the microprocessor further comprises program-
ming a light emitting diode on the handle display to

display the selected color.

11. The method according to claim 9, further comprising
displaying information including force and tempera-
ture data, the type of catheter being used, ablation
duration, and alerts on a textual display on the handle
display.

12. The method according to claim 8, further comprising
storing the configurable color input and the image of
the catheter on the display screen in a memory.

9 10 



EP 3 366 248 A1

7



EP 3 366 248 A1

8



EP 3 366 248 A1

9



EP 3 366 248 A1

10



EP 3 366 248 A1

11

5

10

15

20

25

30

35

40

45

50

55



EP 3 366 248 A1

12

5

10

15

20

25

30

35

40

45

50

55



专利名称(译) 导管识别系统和方法

公开(公告)号 EP3366248A1 公开(公告)日 2018-08-29

申请号 EP2018157893 申请日 2018-02-21

[标]申请(专利权)人(译) 韦伯斯特生物官能(以色列)有限公司

申请(专利权)人(译) 生物传感韦伯斯特（以色列）LTD.

当前申请(专利权)人(译) 生物传感韦伯斯特（以色列）LTD.

[标]发明人 DORON ITAI
COHEN ASSAF
COHEN SACOMSKY HANNA
GUTRAIMAN MEIDAN

发明人 DORON, ITAI
COHEN, ASSAF
COHEN-SACOMSKY, HANNA
GUTRAIMAN, MEIDAN

IPC分类号 A61B18/14 A61B90/90 A61B90/92 A61B5/00 A61M25/00 A61B18/00 A61B34/20

CPC分类号 A61B18/1492 A61B2018/00351 A61M25/0105 A61M2210/125 A61M2210/005 A61B5/0422 A61B5/062 
A61B5/6852 A61B90/90 A61B90/92 A61B2018/00577 A61B2034/2051 A61B2018/00642 A61B2018
/00791 A61B2018/00839 A61M25/0136 A61M2205/18 A61M2205/332 A61M2205/3368 A61M2205/50 
A61M2205/502 A61M2205/52 A61M2205/583 A61M2205/584 A61M2205/587 A61M2205/6054

审查员(译) 埃克斯特兰德，VILHELM

优先权 15/439490 2017-02-22 US

其他公开文献 EP3366248B1

外部链接 Espacenet

摘要(译)

提供了一种用于识别插入患者体内的导管的系统和方法。该系统可包
括：导管，包括手柄;控制台，包括输入装置;显示屏，被配置为描绘患者
体内的导管的图像;以及处理器，被配置为从输入装置接收颜色参数。该
系统可以被配置为从输入装置接收用于导管的期望颜色参数输入，在显
示屏幕上描绘导管图像上的期望颜色，并在患者体内的相应导管上显示
期望颜色。该配置允许在医疗过程期间更有效的导管识别过程，并且防
止导管识别混淆并因此防止导管或患者对其他导管的不必要的移动造成
伤害。

https://share-analytics.zhihuiya.com/view/61d5f884-3ac2-4a93-9446-3d6edf045398
https://worldwide.espacenet.com/patent/search/family/061274023/publication/EP3366248A1?q=EP3366248A1

