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Description
FIELD OF THE INVENTION

[0001] The present invention relates generally to the
field of obstetrics and, more specifically, to a method and
apparatus for monitoring labor progression and for pro-
viding a user interface to display data conveying maternal
information during labor.

BACKGROUND

[0002] Uterine contractions are intermittent and co-or-
dinated tightenings of the uterine muscle. Uterine con-
tractions provide the force that makes labour progress,
by causing the baby to descend through the birth canal
and making the cervix efface (shorten), and dilate (open).
This force is related to the frequency, strength and du-
ration of the contractions. Oxytocin is a natural hormone
that causes uterine contractions. A synthetic version of
oxytocin is often administered during labour to increase
the frequency, duration and strength of uterine contrac-
tions or to induce labour. The medication is administered
through a continuous intravenous infusion. There is no
fixed dosage as in antibiotic therapy; rather the dose is
adjusted frequently according to the patient’s response
to achieve the desired frequency and intensity of con-
tractions.

[0003] An apparatus and method for monitoring uter-
ine contractions is known from US 2005/0267376.
[0004] When the uterine muscle contracts, the mater-
nal blood vesselsin it are constricted causing atemporary
reduction in the blood flow and delivery of oxygen to the
baby’s placenta. Relaxation of the contraction restores
the flow and oxygen delivery to the baby. In normal cir-
cumstances, babies tolerate contractions well. However,
in other circumstances, such as when the placenta mal-
functions or the contractions are excessively frequent
with little or no relaxation time between them, the baby
may not tolerate this reduction in oxygen delivery. If the
situation remains uncorrected or worsens it may result
in injury to the baby’s brain and permanent disability.
[0005] Atpresent,clinical staff estimates the frequency
of contractions by feeling the mother’s abdomen for a
few minutes and noting the timing of a few contractions
or by examining a paper tracing that shows a recording
of contraction pressures/intensity over time. These as-
sessments are performed periodically and the results re-
corded in the medical record.

[0006] A deficiency with the above-described methods
for assessing contraction frequency is that they are prone
to inaccuracy and incompleteness because they are vis-
ual estimates based on short selected segments of the
tracing and the caregiver may fail to make assessments
at the prescribed time intervals and may fail to appreciate
the degree and duration of the abnormality as well as the
response of the baby. Thus, there can be a delay orfailure
to recognize overly frequent contractions, to adjust the
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medication correctly, resulting in an iatrogenic injury to
the baby.

[0007] In the context of the above, there is a need to
provide a method and device for monitoring contractions
for an obstetrics patient that alleviates at least in part
problems associated with the existing methods and de-
vices.

SUMMARY OF THE INVENTION

[0008] Inaccordance with anaspect, the invention pro-
vides a method for displaying uterine contraction infor-
mation, as defined in claim 1. The method comprises
receiving a contraction signal conveying information re-
lated to uterine contractions over time and processing
the contraction signal to derive first information convey-
ing a rate of uterine contractions. The method also in-
cludes displaying the firstinformation in a viewing window
and displaying concurrently with the firstinformation, sec-
ond information conveying a threshold rate of uterine
contractions.

[0009] In accordance with another aspect, the inven-
tion provides an apparatus implementing a graphical user
interface for displaying uterine contraction information,
as defined in claim 18. The apparatus comprises input
means for receiving a contraction signal conveying infor-
mation related to occurrences of uterine contractions
over time and processing means in communication with
the input means. The processing means are adapted for
implementing the above-described method.

[0010] In accordance with another aspect, the inven-
tion provides a computer readable storage medium stor-
ing a program element suitable for execution by a CPU,
as defined in claim 19. The program element implements
the above-described method for displaying uterine con-
traction information.

[0011] In accordance with another aspect, the inven-
tion provides a labour monitoring system comprising a
sensor forreceiving information indicative of occurrences
of uterine contractions over time as defined in claim 20.
The system also comprises an apparatus implementing
a graphical user interface for displaying uterine contrac-
tion information, the apparatus comprising input means
for receiving a contraction signal conveying information
related to occurrences of uterine contractions over time
and processing means in communication with the input
means. The processing means are adapted for imple-
menting the above-described method. The labour mon-
itoring system also comprises display means coupled to
the apparatus.

[0012] In accordance with another aspect, the inven-
tion provides a client-server system implementing a
graphical user interface for displaying for displaying uter-
ine contraction information as defined in claim 21. The
client-server system comprises a client system and a
server system operative to exchange messages over a
data network. The server system stores a program ele-
ment for execution by a CPU, the program element im-
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plementing the above described method.

[0013] In accordance with another aspect, the graph-
ical user interface module is adapted for receiving a con-
traction signal conveying information related to occur-
rences of uterine contractions over time. The graphical
user interface module is adapted for displaying first in-
formation conveying a rate of uterine contractions, the
firstinformation being derived at least in part on the basis
of at least a portion of the contraction signal. The graph-
ical user interface module is also adapted for displaying,
concurrently with the first information, second informa-
tion conveying a threshold rate of uterine contractions.
The graphical user interface module is also adapted se-
lectively causing an alarm event based at least in part on
a rate of uterine contractions conveyed by the first infor-
mation and the threshold rate of uterine contractions.
[0014] An advantage of the above described present
invention is that it allows clinical staff making use of the
graphical user interface module to readily track contrac-
tion rates and be provided with an indication, through the
display of the threshold rate of uterine contractions, of a
boundary defining safe care. As such, the clinical staff is
enabled to more easily assess labour progress. More
specifically, the display of the graphical user interface
module allows the clinical staff to readily ascertain when
the contraction rate falls outside a limit set by the thresh-
old rate of uterine contractions and, therefore, allows the
clinical staff to take the necessary action in response to
the occurrence of this event. In specific practical imple-
mentation, the threshold rate of uterine contractions will
be set by hospital policy and/or on the basis of recognized
best practices. The graphical user interface module also
provides an improved method for alerting the staff to con-
ditions requiring intervention by causing an alarm event.
[0015] The graphical user interface module causes an
alarm event in response to a rate of uterine contractions
conveyed by the first information falling outside a limit
set by the threshold rate of uterine contractions for a time
duration exceeding a predetermined time duration. Ad-
vantageously, this allows the graphical user interface
module to take into account a prolonged duration of an
anomalous contraction rate when causing an alarm
event.

[0016] In accordance with specific examples of imple-
mentation, the graphical user interface module receives
contraction medication information conveying informa-
tion associated to administration of contraction inducing
medication to the obstetrics patient. The contraction
medication information may indicate whether contrac-
tion-inducing medication was administered and, option-
ally, a dosage of the contraction inducing medication ad-
ministered. The graphical user interface module selec-
tively causes an alarm event based at least in part on a
rate of uterine contractions conveyed by the first infor-
mation, on the threshold rate of uterine contractions and
on the contraction medication information.

[0017] Advantageously, this alternative implementa-
tion allows the graphical user interface module to take
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into account whether contraction inducing medication
was administered to the obstetrics patient being moni-
tored (and optionally the amount of contraction inducing
medication which was administered) when causing an
alarm event.

[0018] In accordance with another specific examples
of implementation, the graphical user interface module
receives fetal heart rate information. The graphical user
interface module selectively causes an alarm event
based at least in part on a rate of uterine contractions
conveyed by the first information, on the threshold rate
of uterine contractions and on the fetal heart rate infor-
mation. The fetal heart rate information may including a
fetal heart rate signal or, alternatively, may include infor-
mation conveying a level of risk associated with the fetus,
the level of risk being derived on the basis of a fetal heart
rate signal. Where the fetal heart rate information in-
cludes a fetal heart rate signal, the graphical user inter-
face module is adapted for processing the signal to de-
termine a level of risk associated with the fetal heart rate
signal. Any suitable method for assessing a level of risk
on the basis of a fetal heart rate signal may be used. For
example, the level of risk may be based on the frequency
of the fetal heart rate, whether it is too high or too low for
a certain period of time. Alternatively, the level of risk
may be based on other suitable known methods. A non-
limiting example of a method for providing an indication
of the level of risk is described in U.S. patent no.
7,113,819, entitled "Method and apparatus for monitoring
the condition of a fetus", issued on September 26, 2006
to E. Hamilton et al. and assigned to LMS Medical Sys-
tems Ltd. Other suitable methods for assessing a level
ofrisk onthe basis of afetal heartrate signal may be used.
[0019] Advantageously, the above-described alterna-
tive implementation allows the graphical user interface
module to take into account the behaviour of the fetal
heart rate, and therefore the response of the baby, in
combination with the contraction rate when causing an
alarm event.

[0020] In accordance with another specific examples
of implementation, the graphical user interface module
receives fetal heart rate information and contraction med-
ication information. The graphical user interface module
selectively causes an alarm event based at least in part
on a rate of uterine contractions conveyed by the first
information, on the threshold rate of uterine contractions,
on the fetal heart rate information and on the contraction
medication information.

[0021] In accordance with specific examples of imple-
mentation, the alarm event may include displaying a vis-
ual indicator, causing an audio signal to be issued and/or
causing a message signal to be transmitted to a remote
device. The remote device may be any device suitable
for conveying information to its user. Examples of remote
devices include, without being limited to, PDAs, tele-
phones, pager and computing terminals.

[0022] In accordance with a first specific example of
implementation, the first information includes a first trac-
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ing conveying rates of uterine contractions over time and
the second information includes a second tracing con-
veying the threshold rate of uterine contractions. The first
tracing and the second tracing are displayed in a same
viewing window.

[0023] Advantageously, the first and second tracings
displayed a same viewing window allow the clinical staff
to readily ascertain the contraction rate and variations
thereof over an extended time period. This allows the
clinical staff to more easily distinguish between short-
term variations in contraction rate, which could signal in-
nocuous transient states and long term persistence and
trends in the contraction rate. In addition, this allows the
clinical staff to have a more complete view of the history
of the contraction rate since labour onset, or atleast since
the clinical staff was monitoring the labour. For example,
this allows determining whether the contraction rate is
consistently above the threshold rate or whether it was
merely a temporary increase in contraction rate and was
induced either through the administration of medication
or other method.

[0024] In accordance with a specific implementation,
the graphical user interface module is operative for
processing the contraction signal to derive a set of con-
traction rate data elements, each contraction rate data
element being associated to a segment of the contraction
signal. The graphical user interface module causes an
alarm event in response to at least one contraction rate
data element in the set of contraction rate data elements
falling outside a limit set by the threshold rate.

[0025] In accordance with a second specific example
of implementation, the first information and the second
information include alphanumeric characters for convey-
ing rates of uterine contractions over time and a threshold
rate of uterine contractions.

[0026] In accordance with another aspect, a method
for displaying uterine contraction information is de-
scribed. The method comprises receiving a contraction
signal conveying information related to occurrences of
uterine contractions over time. The method also compris-
es displaying first information conveying a rate of uterine
contractions, the first information being derived at least
in part on the basis of at least a portion of the contraction
signal. The method also comprises displaying, concur-
rently with the first information, second information con-
veying a threshold rate of uterine contractions. The meth-
od also comprises selectively causing an alarm event
based at least in part on a rate of uterine contractions
conveyed by the first information and the threshold rate
of uterine contractions.

[0027] In accordance with another aspect, an appara-
tus for displaying uterine contraction information in ac-
cordance with the above-described method is described.
[0028] In accordance with another aspect, a labour
monitoring system is described. The system includes a
sensor for receiving information indicative of occurrences
of uterine contractions over time. The system also in-
cludes an apparatus for implementing a user interface
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for displaying uterine contraction information. The appa-
ratus comprises an input in communication with the sen-
sor for receiving a contraction signal conveying informa-
tion related to occurrences of uterine contractions over
time. The apparatus also comprises a processing unit in
communication with the input. The processing unit im-
plements a graphical user interface module for displaying
uterine contraction information. The graphical user inter-
face module is adapted for displaying first information
conveying a rate of uterine contractions, the first infor-
mation being derived at least in part on the basis of at
least a portion of the contraction signal. The graphical
user interface module is also adapted for displaying, con-
currently with the first information, second information
conveying a threshold rate of uterine contractions. The
graphical user interface module is also adapted for se-
lectively causing an alarm event based at least in part on
a rate of uterine contractions conveyed by the first infor-
mation and the threshold rate of uterine contractions. The
apparatus includes an output in communication with the
processing unit for releasing a signal for causing a display
unit to display the graphical user interface module. The
system alsoincludes a display unitin communication with
the output of the apparatus. The display unitis responsive
to the signal releasing by the output of the apparatus to
display the graphical user interface module.

[0029] Inaccordance with yet another aspect, a server
system implementing a graphical user interface module
for displaying uterine contraction information is de-
scribed. The server system stores a program element for
execution by a CPU. The program element includes a
plurality of program element components. A first program
element component is for receiving a contraction signal
conveying information related to occurrences of uterine
contractions over time. A second program element com-
ponent is for processing the contraction signal and issue
a signal for displaying:

- firstinformation conveying a rate of uterine contrac-
tions, the first information being derived at least in
part on the basis of at least a portion of the contrac-
tion signal; and

- displaying, concurrently with the first information,
second information conveying a threshold rate of
uterine contractions;

A third program element component is for selectively
causing an alarm event based at least in part on a rate
of uterine contractions conveyed by the first information
and the threshold rate of uterine contractions.

[0030] Inaccordance with yet another aspect, a client-
server system forimplementing a graphical userinterface
module for displaying uterine contraction information is
described. The client-server system comprises a client
system and a server system operative to exchange mes-
sages over a data network. The server system stores a
program element for execution by a CPU. The program
element includes a plurality of program element compo-
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nents. A first program element component is for execu-
tion on the server system and is for receiving a contrac-
tion signal conveying information related to occurrences
of uterine contractions over time. A second program el-
ement component is for execution on the server system
and is for sending messages to the client system for caus-
ing the client system to:

i) display first information conveying a rate of uterine
contractions, the first information being derived at
least in part on the basis of at least a portion of the
contraction signal; and

ii) display, concurrently with the firstinformation, sec-
ond information conveying a threshold rate of uterine
contractions.

A third program element component is for execution on
the server system and is for selectively sending messag-
es to the client system for causing an alarm event based
at least in part on a rate of uterine contractions conveyed
by the first information and the threshold rate of uterine
contractions.

[0031] In a specific implementation, the client-server
system includes a plurality of client systems operative to
exchange messages with the server system over a data
network. The data network may be of any suitable net-
work configuration including Intranets and the Internet.
[0032] In accordance with another aspect, an appara-
tus for implementing a user interface for displaying uter-
ine contraction information is described. The apparatus
comprises means for receiving a contraction signal con-
veying information related to occurrences of uterine con-
tractions over time and means for implementing a graph-
ical user interface module for displaying uterine contrac-
tion information. The graphical user interface module is
adapted for displaying first information conveying a rate
of uterine contractions, the first information being derived
at least in part on the basis of at least a portion of the
contraction signal. The graphical user interface module
is also adapted for displaying concurrently with the first
information, second information conveying a threshold
rate of uterine contractions. The graphical user interface
module is also adapted for selectively causing an alarm
event based at least in part on a rate of uterine contrac-
tions conveyed by the first information and the threshold
rate of uterine contractions. The apparatus also includes
means for releasing a signal for causing a display unit to
display the graphical user interface module.

[0033] Inaccordance with yet another aspect, a meth-
od for displaying uterine contraction information is de-
scribed. The method comprises transmitting to a remote
computing unit a contraction signal conveying informa-
tion related to occurrences of uterine contractions over
time. The method also comprises receiving first informa-
tion conveying a rate of uterine contractions, the first in-
formation corresponding to at least a portion of the con-
traction signal. The method also comprises displaying a
graphical user interface conveying the first information
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and a threshold rate of uterine contractions. The method
also comprises receiving a signal suitable for causing an
alarm event based at least in part on a rate of uterine
contractions conveyed by the first information and the
threshold rate of uterine contractions.

[0034] Inaccordance with another aspect, a computer
readable storage medium storing a program element
suitable for execution by a CPU, the program element
implementing a graphical user interface module for dis-
playing uterine contraction information is described. The
graphical user interface module is adapted for receiving
a contraction signal conveying information related to uter-
ine contractions over time. The graphical user interface
module is also adapted for processing the contraction
signal to derive first information conveying rates of uter-
ine contractions over time and for displaying the first in-
formation in a viewing window. The graphical user inter-
face module is also adapted for displaying concurrently
with the first information, second information conveying
a threshold rate of uterine contractions.

[0035] These and other aspects and features of the
present invention will now become apparent to those of
ordinary skill in the art upon review of the following de-
scription of specific embodiments of the invention in con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] In the accompanying drawings:

Fig. 1 shows a high-level functional block di-
agram of a labour monitoring system
implementing a user interface for dis-
playing uterine contraction informa-
tion in accordance with a specific ex-
ample of implementation of the
present invention;

is a functional block diagram of an ap-
paratus implementing a user interface
for displaying uterine contraction infor-
mation in accordance with a specific
example of implementation of the
present invention;

shows a specific example of imple-
mentation of a graphical user interface
implemented by the system shown in
figure 1 for displaying uterine contrac-
tion information in accordance with a
specific example of implementation of
the invention;

show an alternative specific example
of implementation of a graphical user
interface implemented by the system
shown in figure 1 for displaying uterine
contraction information in accordance
with an alternative specific example of
implementation of the invention;
shows another alternative specific ex-

Fig. 2

Fig. 3

Fig. 4a and 4b

Fig. 5
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ample of implementation of a variant
of the graphical user interface imple-
mented by the system shown in figure
1 for displaying uterine contraction in-
formation in accordance with another
specific example of implementation of
the invention;

are flow diagrams of a process for dis-
playing uterine contraction informa-
tion in accordance with a specific ex-
ample of implementation of the
present invention;

are graphical representations of con-
traction signals in accordance with
non-limiting examples of implementa-
tion of the present invention;

is a block diagram of an apparatus for
providing uterine contraction informa-
tion in accordance with a specific ex-
ample of implementation of the
present invention;

is a high level conceptual block dia-
gram of a program element for imple-
menting a graphical user interface of
the type shown in either one of figures
3, 4a, 4b and 5 in accordance with a
specific example of implementation of
the present invention;

shows a functional block diagram of a
client-server system for providing uter-
ine contraction information in accord-
ance in accordance with an alternative
specific non-limiting example of imple-
mentation of the present invention.

Fig. 6a and 6b

Fig. 7aand 7b

Fig. 8

Fig. 9

Fig. 10

[0037] Other aspects and features of the present in-
vention will become apparent to those ordinarily skilled
in the art upon review of the following description of spe-
cific embodiments of the invention in conjunction with the
accompanying figures.

DETAILED DESCRIPTION

[0038] With reference to Fig. 1, there is shown a con-
figuration of a labour monitoring system 150 comprising
a uterine activity sensor 120, a user input device 118, an
apparatus 100 implementing a user interface for display-
ing uterine contraction information and a display unit 114.
[0039] In accordance with a specific implementation,
the sensor 120 for monitoring uterine activity samples
the contraction pattern at a certain pre-determined fre-
quency to generate a signal indicative of uterine activity.
The resulting signal, herein referred to as a contraction
signal, conveys information related to the occurrence of
uterine contractions over time. More specifically, the con-
traction signal conveys information on the occurrence of
contraction events. Broadly stated, a contraction event
refers to a continuous time period during which the uter-
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ine muscle of an obstetrics patient is tightening. During
labour, contraction events are interleaved with relaxation
periods during which the uterine muscle ceases to con-
tract or contracts to alesser extent. The contraction signal
may be a continuous signal conveying contraction inten-
sity information or may be comprised of unitary signal
events where a signal event is generated when a con-
traction eventis detected. Typically, when the contraction
signal is comprised of unitary signal events, a signal
event is generated when the onset of a contraction event
is detected. Sensors for monitoring uterine activity are
well known in the art to which this invention pertains and
any suitable sensor may be used without detracting from
the spirit of the invention and as such will not be described
further here.

[0040] Alternatively, certain embodiments of the la-
bour monitoring system 150 may omit the sensor 120
and instead make use of a user-controlled input for gen-
erating the contraction signal. The user-controlled input
allows a user to provide over time information signalling
the onset of a contraction event such as to convey infor-
mation associated to contraction activity over time. Such
a user-controlled input may be in the form of a manually
controlled actuator that can be activated by depressing
a button when the obstetrics patient senses the onset of
a contraction or in any other suitable configuration allow-
ing a user to signal the onset of contraction events over
time. Although the user controlling the actuator may be
the expectant mother, it will most likely be a person other
than the expectant mother, such as the expectant father
or a nurse for example, since the expectant mother will
most likely have other concerns during labour. In such
an alternative embodiment, the contraction signal is com-
prised of unitary signal events. It will be readily appreci-
ated that such a configuration may be somewhat incon-
venient in practice since it would require that the user
diligently enter contraction information. Consequently,
although this alternative implementation has been pre-
sented for the purpose of completeness and as an alter-
native example of implementation, it will be readily ap-
preciated that using a sensor 120 for monitoring uterine
activity will be preferred in practical implementations of
the invention.

[0041] The apparatus 100 is forimplementing a graph-
ical user interface module for displaying uterine contrac-
tion information. The graphical userinterface module dis-
plays first information conveying a rate of uterine con-
tractions derived at least in part on the basis of at least
a portion of the contraction signal. The graphical user
interface module also displays, concurrently with the first
information, second information conveying a threshold
rate of uterine contractions. The graphical user interface
module selectively causes an alarm event based at least
in part on a rate of uterine contractions conveyed by the
firstinformation and the threshold rate of uterine contrac-
tions. The apparatus 100 also releases a signal for caus-
ing the display unit 114 to display the graphical user in-
terface module. Optionally, the apparatus is further



11 EP 1 852 065 B9 12

adapted for releasing signals to a data output module
130 for causing the latter to convey information associ-
ated to labour progression to a user of the labour moni-
toring system 150. Specific examples of implementation
of the apparatus 100 and of the graphical user interface
module will be described later on in the specification.
[0042] The user input device 118 is for receiving data
from a user of the system. The user input device 118 may
be used, for example, to enter information associated
with the obstetrics patient and/or to manipulate the infor-
mation displayed by the user interface implemented by
the apparatus 100. Optionally still, the user input device
118 may be used to enter contraction medication infor-
mation conveying information associated to administra-
tion of contraction inducing medication to the obstetrics
patient. The contraction medication information may in-
dicate whether contraction-inducing medication was ad-
ministered and, optionally, the dosage of the contraction
inducing medication that was administered. Since, typi-
cally, contraction-inducing medication is administered
continuously over time and not as a one shot dose, the
contraction medication information conveys the dosage
of the contraction inducing medication administered over
time. The user input device 118 includes any one or a
combination of the following: keyboard, pointing device,
touch sensitive surface, keypad or speech recognition
unit. Certain embodiments of the labour monitoring sys-
tem 150 may omit the user input device 118.

[0043] Optionally, as showninfigure 1, the labour mon-
itoring system 150 may further include a fetal heart rate
sensor 110. The fetal heart rate sensor 110 is for detect-
ing a fetal heart rate of a fetus in-utero, also referred to
as a fetus in the womb. The fetal heart rate sensor 110
samples the fetal heart rate at a certain pre-determined
frequency to generate the signal indicative of the fetal
heart rate. Fetal heart rate sensors are well known in the
art to which this invention pertains and any suitable sen-
sor for detecting a fetal heart rate may be used and as
such will not be described further here.

[0044] Optionally still, the labour monitoring system
150 may include other sensors (not shown) for measuring
labour progress and the fetus’ tolerance to labour. Such
sensors may include for example:

- asensor for measuring the maternal oxygen satura-
tion

- asensor for measuring the fetal oxygen saturation

- asensor for measuring maternal blood pressure

- asensor for measuring and analysing the fetal elec-
trocardiogram

Such sensors are not critical to the invention and there-
fore will not be described further here.

[0045] The display unit 114 is in communication with
the apparatus 100 and receives a signal causing the dis-
play unit 114 to display a graphical user interface module
implemented by apparatus 100. The display unit 114 may
be in the form of a display screen, a printer or any other
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suitable device for conveying to the physician or other
health care professional uterine contraction information
associated to an obstetrics patient.

[0046] Optionally, the labour monitoring system 150
may further include a data output module 130. The data
output module 130 is in communication with the appara-
tus 100 and is suitable for receiving signals generated
by the apparatus 100. In a first specific example of im-
plementation, the data output module 130 includes an
audio module for releasing audio signals on the basis of
signals received from the apparatus 100. In a second
specific example ofimplementation, the data output mod-
ule 130 includes a data communication entity suitable for
transmitting messages to remote devices causing the lat-
ter to convey to a user of the labour monitoring system
150 information associated to labour progression. Exam-
ples of remote devices include, without being limited to,
PDAs, telephones, pagers and computing terminals.
[0047] A specific practical implementation of the labour
monitoring system 150 may implement the graphical user
interface module for displaying uterine contraction infor-
mation as a stand-alone component or alternatively as
part of a more complete labour monitoring system includ-
ing a plurality of modules for monitoring various aspects
of labour progression. An example of such a labour mon-
itoring system is described in co-pending U.S. patent
2007/0255588 entitled "METHOD AND APPARATUS
FORDISPLAYING LABOURRELATED INFORMATION
ASSOCIATED TO AN OBSTETRICS PATIENT".

Apparatus 100

[0048] A specific example of implementation of appa-
ratus 100 will now be described with reference to figure
2. The apparatus 100 includes an input 202 (labelled as
first input in the figure), a processing unit 206 and an
output 208. The first input 202 is for receiving a contrac-
tion signal from the uterine activity sensor 120 (shown in
figure 1) conveying information related to occurrences of
uterine contractions over time. The processing unit 206
is in communication with the first input 202 and imple-
ments a graphical user interface module for displaying
uterine contraction information. The output 208 is for re-
leasing a signal for causing the display unit 114 (shown
in figure 1) to display the graphical user interface module
implemented by processing unit 206. Optionally, as
shown infigure 2, the apparatus furtherincludes a second
input 216 for receiving data from a user through input
device 118 (shown in figure 1). Optionally still, the appa-
ratus further includes a data interface 210 for exchanging
signals with a data output module 130 (shown in figure
1) for causing the latter to convey information associated
to labour progression to a user of the labour monitoring
system 150 (shown in figure 1).

[0049] Optionally, the apparatus further includes an
additional input (not shown in the figures) for receiving
fetal heart rate information. The fetal heart rate informa-
tion may including a fetal heart rate signal as generated
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by fetal heart rate sensor (110) or, alternatively, may in-
clude information conveying a level of risk associated
with the fetus, the level of risk being derived on the basis
of a fetal heart rate signal. Where the fetal heart rate
information includes a fetal heart rate signal, the appa-
ratus 100 is adapted for processing the signal to deter-
mine a level of risk associated with the fetal heart rate
signal. Any suitable method for assessing a level of risk
on the basis of a fetal heart rate signal may be used. For
example, the level of risk may be based on the frequency
of the fetal heart rate, whether it is too high or too low for
a certain period of time. Alternatively, the level of risk
may be based on other known methods. A non-limiting
example of a method for providing an indication of the
level of risk is described in U.S. patent no. 7,113,819,
entitled "Method and apparatus for monitoring the con-
dition of a fetus", issued on September 26, 2006 to E.
Hamilton et al. and assigned to LMS Medical Systems
Ltd. Other suitable methods for assessing a level of risk
on the basis of a fetal heart rate signal may be used.
[0050] The graphical user interface module will now
be described in greater detail.

[0051] The graphical user interface module receives
the contraction signal conveying information related to
uterine contractions over time and displays first and sec-
ond information. The first information conveys a rate of
uterine contractions which is derived at least in part on
the basis of at least a portion of the contraction signal
received at input 202. The second information conveys
a threshold rate of uterine contractions. The threshold
rate of uterine contractions defines boundaries of safe
care and may be set in accordance best practices or in
accordance with hospital/caregiver facility policy. Al-
though the present description refers to a single threshold
rate of uterine contraction, it will be readily apparent that
embodiments including multiple thresholds of uterine
contractions, each threshold being associated with a re-
spective degree of risk to the obstetrics patient, may be
used in alternative implementations of the present inven-
tion.

[0052] The specific manner in which the information
can be displayed to a user of the system 150 by the graph-
ical user interface module may vary from one implemen-
tation to the other. Specific non-limiting examples of im-
plementation of a graphical user interface module are
shown in figures 3, 4a and 4b.

[0053] Afirstspecific example ofimplementation of the
graphical user interface module is shown in figure 3 of
the drawings. In this specific implementation, the first in-
formation includes a first tracing 504 conveying rates of
uterine contractions over time and the second informa-
tion includes a second tracing 502 conveying a threshold
rate of uterine contractions. The first tracing 504 and the
second tracing 502 are displayed in a same viewing win-
dow 500. The first tracing 504 conveys a running average
of the number of contraction events derived from the con-
traction signal receiving at input 202 (shown in figure 2).
In the non-limiting example shown in figure 3, the first
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tracing conveys the number of contraction events over
the previous 10 minutes. The threshold rate of uterine
contractions illustrated by the second tracing 502 marks
aboundary between uterine contraction rates considered
to be within safe boundaries (contraction rates falling be-
low the second tracing 502) and contraction rates con-
sidered as being associated to riskier situations (contrac-
tion rates falling above the second tracing 502). In the
example depicted, the second tracing 502 is depicted by
a dotted line positioned along a contraction rate of 5 con-
tractions/10 minutes, corresponding to a common defi-
nition of uterine hypercontractility. It will be readily ap-
preciated that other suitable threshold rates of uterine
contractions may be used. Advantageously, the imple-
mentation depicted in figure 3 allows the clinical staff to
readily observe the trend in contraction rates over time
for a given obstetrics patient as conveyed by the first
tracing 504. The first and second tracings 504 502 dis-
played in a same viewing window 500 allow to clinical
staff to readily ascertain the contraction rate and varia-
tions thereof with respect to the threshold contraction rate
over an extended time period. This allows the clinical
staff to have a more complete view of the history of the
contraction rate since labour onset, or at least since the
clinical staff was monitoring the labour. For example, this
allows determining whether the contraction rate is con-
sistently above the threshold rate or whether it was mere-
ly a temporary increase in contraction rate and was in-
duced either through the administration of medication or
other method. Also, in situations where the contraction
rate exceeds the threshold rate, the implementation de-
picted in figure 3 allows the clinical staff to observe by
how much the contraction rate exceeds the threshold
rate. This may allow the clinical staff to ascertain more
easily whether the excess is minor, indicating perhaps a
low level risk, or whether itis significant, requiring a quick-
er intervention.

[0054] A second specific example of implementation
of the graphical user interface module is shown in figures
4a and 4b of the drawings. In the specific implementation
shown in figure 4a, the first information includes a first
alphanumeric element 602a conveying a rate of uterine
contractions associated to an obstetrics patient and the
second information includes a second alphanumeric el-
ement 604 conveying a threshold rate of uterine contrac-
tions. The first alphanumeric element 602a and the sec-
ond alphanumeric element 604 are displayed concur-
rently in viewing window 600a. In this specific implemen-
tation, the first alphanumeric element 602a reflects the
current contraction rate derived on the basis of a con-
traction signal received at input 202 (shown in figure 2).
In the non-limiting example shown in figure 4a, the first
alphanumeric element 602a conveys the number of con-
traction events over the previous 10 minutes. The first
alphanumeric element 602a is continuously, or periodi-
cally, updated over time on the basis of the contraction
signal receiving at input 202 (shown in figure 2). The
threshold rate of uterine contractions conveyed by the
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second alphanumeric element 604 indicates the bound-
ary between uterine contraction rates considered to be
within safe boundaries and contraction rates considered
as being associated to riskier situations. In the example
depicted, the second alphanumeric element 604 conveys
a contraction rate of 5 contractions/10 minutes, corre-
sponding to a common definition of uterine hypercontrac-
tility. It will be readily appreciated that other suitable
threshold rates of uterine contractions may be used.
[0055] Advantageously, the implementation depicted
in figures 4a and 4b allows the clinical staff to also readily
appreciate whether current the contraction rate is within
the boundaries of safe care as conveyed by the second
alphanumeric element 604.

[0056] Optionally, as depicted in the specific examples
shown in figures 4a and 4b, the graphical user interface
module also displays an alphanumeric indicator 610a in
the form of a rating for conveying to the user of the graph-
ical user interface module an indication of whether the
current contraction rate is within the boundaries of safe
care. In the example depicted in figure 4a, the first alpha-
numeric element 602a conveys a contraction rate of 4
contractions/10 minutes which is below the 5 contrac-
tions/10 minutes threshold conveyed by the second al-
phanumeric element 604. In this case the alphanumeric
indicator 610a indicates the message "OK or SAFE" con-
veying that the current contraction rate is within an ac-
ceptable range. In figure 4b, the same example of imple-
mentation of the graphical user interface module as that
shown in figure 4a is shown but with a different value of
the current contraction rate. In this example, in the view-
ing window 600b, the first alphanumeric element 602b
conveys a contraction rate of 7 contractions/10 minutes,
which is above the 5 contractions/10 minutes threshold
conveyed by the second alphanumeric element 604. In
this case the alphanumeric indicator 610b indicates the
message "ELEVATED RISK" conveying that the current
contraction rate is not within an acceptable range. In al-
ternative examples of implementation, the alphanumeric
indicator 610b may be adapted for displaying graded risk
levels such as for example "mildly elevated", "moderately
elevated" and "critically elevated" for example.

Alarm Events

[0057] The graphical user interface module is adapted
for selectively causing an alarm event based at least in
part on a rate of uterine contractions and the threshold
rate of uterine contractions. In a specific example of im-
plementation, the alarm event is for alerting the clinical
staff making use of the system of an occurrence of a
potentially problematic situation during labour associated
to the occurrence of contractions. The alarm event may
be triggered in a number of situations and may be based
on rates of uterine contractions and the threshold rate of
uterine contractions and optionally on the basis of either
one or both of contraction medication information and
fetal heart rate information. Examples of the manners in
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which an alarm event may be selectively caused will be
described later on in the specification.

[0058] An alarm event, in accordance with a specific
example of implementation of the invention, may include
one or more components for communicating information
to a user of the graphical user interface module.

[0059] In a first specific implementation, the alarm
event includes displaying a visual indicator to convey to
a user of the graphical user interface module an occur-
rence of a potentially problematic situation during labour.
The visual indicator may be displayed as part of the
graphical user interface module or in a separate display
at a remote location. Any suitable type of visual indicator
may be used. Examples of visual indicators that may be
used include, without being limited to:

> Variations in color. For example, a color scheme
may be established whereby certain colors are as-
sociated with varying levels of risk. Portions of the
graphical user interface may turn a certain color as-
sociated with a high level of risk when, for example,
the rate of uterine contractions falls outside a limit
set by the threshold rate of uterine contractions. In
the non-limiting example depictedin figure 3, the por-
tions of the first tracing 504 exceeding the threshold
contraction rate (illustrated by reference numeral
508 in the figure) are displayed in a different colour
or colour intensity that the remaining portions of the
first tracing 504. Alternatively, the entire display win-
dow or a portion of the window may be displayed
may turn a certain color associated with a high level
of risk based at least in part on a rate of uterine con-
tractions conveyed by the first information and the
threshold rate of uterine contractions. A non-limiting
example of a color scheme is green = normal; yellow:
intermediate risk level; red: high level of risk however
any suitable color scheme may be used.

> Variation in display intensity of the viewing win-
dow. For example, flashing or blinking of the viewing
window may be used as a visual indicator to draw
the attention of the user;

> Variation in the size or position of the viewing win-
dow. For example, the viewing window may be made
to appear more prominently on the display unit or at
a location that is more likely to draw the attention of
the clinical staff;

> Displaying a message prompting/alerting the clin-
ical staff. For example, in figure 4b, an alphanumeric
message 610 is displayed as "ELEVATED RISK" to
convey that the current contraction rate conveyed
by the first alphanumeric element 602b has exceed-
ed the threshold rate of uterine contractions con-
veyed by the second alphanumeric element 604. In
this example, when the current contraction rate falls
below the threshold rate of uterine contractions, ei-
ther no message may be displayed or a message
conveying that the current contraction rate is within
the limit set by the threshold rate of uterine contrac-
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tions as shown in figure 4a.

[0060] In a second specific implementation, the alarm
event includes causing an audio signal to be issued,
alone or in combination with a visual indicator, to draw
attention of a user of the graphical user interface module.
In this second specific implementation, the processing
unit 206 (shown in figure 2) releases a signal at the data
interface 210 for causing an audio unit (not shown in the
figures) to issue an audio signal. The audio unit may be
connected directly to the data interface 210 through ei-
ther a wire-line link or a wireless link. Alternatively, the
audio unit may be in communication with the data inter-
face 210 over a network. Alternatively still, the audio unit
may be an integral part of apparatus 100.

[0061] In a third specific implementation, the alarm
event includes causing a message signal to be transmit-
ted to a remote device. The remote device may be, for
example, a PDA, telephone, pager or a remote comput-
ing terminal. Other suitable types of remote devices may
also be envisaged in other specific implementations of
the present invention. In this third specific implementa-
tion, the processing unit 206 (shown in figure 2) releases
a signal at the data interface 210 for causing a message
signal to be transmitted to the remote device. The remote
device may be connected directly to the data interface
210 though either a wire-line link or a wireless link. Alter-
native, the remote device may be in communication with
the data interface 210 over a network. In a first practical
example of interaction, the remote device is a PDA as-
signed to a doctor responsible for overseeing deliveries
in a hospital. At least in part on a rate of uterine contrac-
tions conveyed by the first information and the threshold
rate of uterine contractions, the graphical user interface
module selectively sends a message through the data
interface 210 and over a network to the PDA of the doctor
to alert that doctor. The message may include any suit-
able useful information including, but not limited to, the
name of the obstetrics patient, the location of the patient,
the contraction rate, contraction medication information,
fetal heart rate information, labour progression informa-
tion (duration of labour, time since admission to hospital)
and medical history. Optionally, the message may also
enable the PDA of the doctor to display all or part of the
user interface module described in the present applica-
tion. For example, the message may enable the PDA of
the doctor to display a user interface of the type depicted
in figures 3, 4a and 4b. Alternatively, the message may
only indicate that a certain patient requires closer moni-
toring of her contraction rate. The specific format of the
message is not critical to the invention and as such will
not be discussed further here.

[0062] In second practical example of interaction, the
remote device is a remote computing terminal located at
a centralised nursing station in a hospital birthing centre.
Atleastin part on a rate of uterine contractions conveyed
by the first information and the threshold rate of uterine
contractions, the graphical user interface module selec-
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tively causes a message to be sent to the remote com-
puting terminal. Advantageously, by allowing a message
to be transmitted to a remote device, the clinical staff
need not be located near the patient or in proximity to
the patient to be alerted to potentially problematic situa-
tions. In addition, the clinical staff need not be expressly
monitoring the progression of the contraction rate to be
alerted to an unsafe condition for the contraction rate.

The Process

[0063] An exemplary embodiment of the process im-
plemented by the graphical user interface will now be
described with reference to figures 6a and 6b.

[0064] Withreference tofigure 6a, atstep 300, the con-
traction signal is received by the graphical user interface
module.

[0065] Atstep302,the graphical userinterface module
computes a contraction rate on the basis of the contrac-
tion signal received at step 300.

[0066] The specific manner in which the contraction
rate is computed will depend on the format of the con-
traction signal. In a first specific example, the contraction
signal is a continuous signal conveying the intensity of
the uterine contractions over time. A non-limiting graph-
ical representation of such a continuous signal is depict-
ed in figure 7a for the purpose of illustration. In such an
implementation, the graphical user interface module is
operative for processing the contraction signal to detect
the occurrence of contraction events in the contraction
signal. Any suitable pattern recognition technique may
be used for identifying the occurrence of contraction
events. Such techniques are well known in the art of sig-
nal processing and as such will not be described further
here. Once the occurrence of contraction events has
been detected, the contraction rate can be computed.
[0067] In a second specific example, the contraction
signal received atinput 202 is comprised of unitary signal
events where a signal event is generated when a con-
traction event is detected. A non-limiting graphical rep-
resentation of such a continuous signal is depicted in
figure 7b for the purpose of illustration. In such an imple-
mentation, pattern recognition techniques are not re-
quired since the presence of contraction events is already
conveyed by the contraction signal.

[0068] In a specificimplementation, the graphical user
interface module computes a rate of contraction events
in the contraction signal for a certain time segment. The
rate of contraction events in the contraction signal may
be computed in a number of suitable manners.

[0069] In a specific example, a current contraction rate
is equal to the number of contraction events detected in
the contraction signal over the last time duration T. The
duration T may be any suitable time duration. In a non-
limiting example, the duration T is 10-15 minutes and the
current contraction rate is the number of contraction
events in the contraction signal that occurred over the
previous 10-15 minutes. Most clinical guidelines describe
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the desirable contraction frequency based on an obser-
vation period of 10-15 minutes. It will be readily apparent
to the person skilled in the art that the time duration T
may have a duration different than 10-15 minutes. More-
over, the time duration T may be a configurable param-
eter of the graphical user interface module implemented
by processing unit 206. Typically, the duration T will be
selected to be a time duration sufficiently long so that a
few contraction events are likely to occur during active
labour but sufficiently short so that the contraction rate
for a given time duration T is representative of the pro-
gression of the contraction rate during active labour. It
will be readily apparent to the person skilled in the art
that a very lengthy time duration, let us say 3 hours, does
not provide useful information as to whether the contrac-
tion rate is withinreasonable boundaries. Similarly, a very
short time duration, let us say 2 minutes, also does not
provide any useful information as to whether the contrac-
tion rate is within reasonable boundaries.

[0070] It will be readily apparent to the person skilled
in the art, in light of the present description, that other
well-known techniques for computing a contraction rate
on the basis of a contraction signal may be used.
[0071] Atstep 304,the graphical userinterface module
implemented by the processing unit 206 displays first in-
formation conveying the rate of uterine contractions de-
rived at step 302. At step 306, the graphical userinterface
module implemented by the processing unit 206 displays
concurrently with the first information, second informa-
tion conveying a threshold rate of uterine contractions.
Specific non-limiting examples of formats for the first in-
formation and second information were described with
reference to figures 3, 4a and 4b of the drawings.
[0072] Atstep 308, the graphical userinterface module
determines, at least in part on the basis of the computed
contraction rate and the threshold contraction rate,
whether an alarm event should be caused.

[0073] As will become apparent to the person skilled
in the art in light of the present specification, different
conditions may bring the graphical user interface module
to cause an alarm event.

[0074] In afirst specific example of implementation, an
alarm event is triggered depending on the specific cir-
cumstances conveyed by the computed contraction rate
and the threshold contraction rate alone.

[0075] In a second specific example of implementa-
tion, analarm eventis triggered depending on the specific
circumstances conveyed by the computed contraction
rate and the threshold contraction rate in combination
with other factors. Such other factors may include, with-
out being limited to, contraction medication information
and fetal heart rate information.

[0076] In either one of the above described specific
examples of implementation, the conditions for causing
an alarm event may be determined on the basis of a
hospital policy or in accordance with best recognised
practices in health care.

[0077] In a specific example of implementation, step
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308 shown in figure 6a includes multiple sub-steps for
determining whether an alarm event should be caused.
Figure 6b shows a non-limiting example of implementa-
tion of process step 308.

[0078] As depicted, at step 350 the graphical user in-
terface module determines whether the computed con-
traction rate exceeds the limit set by threshold contraction
rate. If step 350 is answered in the negative and the com-
puted contraction rate does not exceed the limit set by
threshold contraction rate, step 308 determines that no
alarm should be caused and the graphical user interface
proceeds to step 300.

[0079] If step 350 is answered in the affirmative and
the computed contraction rate exceeds the limit set by
threshold contraction rate, the graphical user interface
proceeds to step 352 where an additional condition is
tested.

[0080] Atstep 352 the graphical user interface module
determines whether the computed contraction rate has
exceeded the limit set by the threshold contraction rate
for a time duration exceeding a predetermined time du-
ration. This step 352 allows testing whether the excess
of the contraction rate is merely transient of whether it is
persistent. The predetermined time duration may be es-
tablished on the basis of a hospital policy or, alternatively,
on the basis of other clinical guidelines.

[0081] If step 352 is answered in the affirmative and
the computed contraction rate exceeds the limit set by
threshold contraction rate for a duration of time exceed-
ing the predetermined time duration indicating that the
excess of the contraction rate is persistent, step 308 de-
termines that an alarm event should be caused and the
graphical user interface proceeds to step 310.

[0082] If step 352 is answered in the negative and the
computed contraction rate has not exceeded the limit set
by threshold contraction rate for a duration of time ex-
ceeding the predetermined time duration indicating that
the excess of the contraction rate may be transient, the
graphical user interface module proceed to step 356
where an additional condition is tested.

[0083] Atstep 356 the graphical user interface module
determines whether the contraction medication informa-
tion indicates that contraction inducing medication was
given to the obstetrics patient. Optionally, step 356 may
also evaluate the level (or dosage) of contraction induc-
ing medication if any was changed and use that informa-
tion in effecting the decision step 356.

[0084] If step 356 is answered in the affirmative and
the contraction medication information indicates that
contraction inducing medication was given to the obstet-
rics patient, step 308 determines that an alarm event
should be caused and the graphical user interface pro-
ceeds to step 310.

[0085] If step 356 is answered in the negative and the
contraction medication information indicates that con-
traction inducing medication was not given to the obstet-
rics patient, the graphical user interface module proceed
to step 358 where an additional condition is tested.
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[0086] At step 358 the graphical user interface module
determines whether the fetal heart rate information avail-
able indicates a problematic risk level associated with
the baby’s well-being. The fetal heart rate information
may include a fetal heart rate signal or, alternatively, may
include information conveying a level of risk associated
with the fetus, the level of risk being derived on the basis
of a fetal heart rate signal. In a specific example of im-
plementation, the fetal heart rate information includes a
fetal heart rate signal and is received from the fetal heart
rate sensor 110 (shown in figure 1). Where the fetal heart
rate information includes a fetal heart rate signal, step
358 includes processing the signal to determine a level
of risk associated with the fetal heart rate signal. Any
suitable method for assessing a level of risk on the basis
of a fetal heart rate signal may be used. For example,
the level of risk may be based on the frequency of the
fetal heart rate, whether it is too high or too low for a
certain period of time. Alternatively, the level of risk may
be based on other suitable known methods. A non-limit-
ing example of a method for providing an indication of
the level of risk is described in U.S. patent no. 7,113,819,
entitled "Method and apparatus for monitoring the con-
dition of a fetus", issued on September 26, 2006 to E.
Hamilton et al. and assigned to LMS Medical Systems
Ltd. Other suitable methods for assessing a level of risk
on the basis of a fetal heart rate signal may be used.
[0087] If step 358 is answered in the affirmative and
the fetal heart rate information indicates a problematic
risk level associated with the baby’s well-being, step 308
determines that an alarm event should be caused and
the graphical user interface proceeds to step 310.
[0088] If step 358 is answered in the negative and the
fetal heart rate information does no indicates a problem-
atic risk level associated with the baby’s well-being, step
308 determines that no alarm should be caused and the
graphical user interface proceeds to step 300.

[0089] In the specific example of implementation
shown in figure 6b, steps 352 356 and 358 are optional
steps which may be included or omitted from specific
implementations of the present invention. In addition, it
will be appreciated in light of the present specification
that other suitable manners of determining whether an
alarm event should be caused on the basis of the com-
puted contraction rate and the threshold contraction rate
may be used. As such, it should be understood that the
example depicted in figure 6b was presented for the pur-
pose of illustration only.

[0090] Returning now to figure 6a, if step 308 deter-
mines that an alarm event should be caused, the graph-
ical user interface module proceeds to step 310 where
an alarm event is triggered. Examples of alarm events
were described previously in the specification. The
graphical user interface module then returns to step 300
where the next segment of the contraction signal is re-
ceived and subsequently processed.

[0091] If step 308 determines that no alarm event
should be caused, the graphical user interface module
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returns to step 300 where the next segment of the con-
traction signal is received and subsequently processed.
[0092] As can be observed, the process illustrated in
figure 6a is an iterative process whereby steps 300 to
308 (and selectively step 310 when an alarm event is
caused to occur) are repeated as time progresses and
as new segments of the contraction signal are received
by the apparatus. Over time, the graphical user interface
module processes the contraction signal to derive a set
of contraction rate data elements, where each contrac-
tion rate data element in the set of contraction rate data
elements is associated to a segment of the contraction
signal. In a non-limiting example, the graphical user in-
terface module computes a running average of contrac-
tions in the contraction signal to derive the set of con-
traction rate data elements.

[0093] Although the exemplary embodiment of the
process implemented by the graphical user interface de-
scribed with reference to figures 6a and 6b made refer-
ence to a single alarm event presented in box 310, it will
be appreciated that different types of alarm events may
be caused by the graphical user interface. More specif-
ically, different circumstances conveyed by the comput-
ed contraction rate, contraction medication information,
fetal heart rate information and optionally other condi-
tions may be associated to respective types of alarm
events. Therefore, although the specification described
causing a given alarm event, it should be understood that
different types of alarm events may be caused and that
the type of alarm event caused may be conditioned at
least in part on the basis of the circumstances conveyed
by the computed contraction rate, (optionally) contraction
medication information, (optionally) fetal heart rate infor-
mation and optionally other conditions

Variant

[0094] As a variant, the graphical user interface mod-
ule is adapted for displaying, concurrently with the first
information conveying a rate of uterine contractions and
the second information conveying a threshold rate of
uterine contractions, additional information elements re-
lated to labour progression.

[0095] Figure 5 of the drawings depicts a non-limiting
example of implementation of a display generated by the
graphical user interface module in accordance with this
variant.

[0096] As shown, the graphical user interface module
displays a first viewing window 570 including a first trac-
ing 574 conveying rates of uterine contractions over time
and a second tracing 572 conveying a threshold rate of
uterine contractions. The graphical userinterface module
also displays a second viewing window 558 including a
tracing 582 conveying a uterine contraction pattern over
time (TOCO tracing) and a tracing 584 conveying a fetal
heart rate pattern over time. The tracing 582 conveying
a uterine contraction pattern over time is derived on the
basis of the contraction signal received from the uterine
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activity sensor 120 (shown in figure 1). The tracing 584
conveying a fetal heart rate pattern over time is derived
on the basis of the fetal heart rate signal received from
the fetal heart rate sensor 110 (also shown in figure 1).
Preferably, the first viewing window 570 and second
viewing window 558 are time-aligned with one another
onthedisplay. In addition, it will be appreciated that either
one of the tracings 584 and 582 may be omitted from the
second viewing window 558 or that these tracings 584
and 582 may be displayed in separate viewing windows.
[0097] Advantageously, the display of the tracing 584
conveying a fetal heart rate pattern over time allows the
users of the system to view a representation of the baby’s
response to the contraction events.

[0098] The display of the tracing 582 conveying a uter-
ine contraction pattern over time allows the users of the
systemto view arepresentation of the original contraction
signal and to assess whether the tracing 574 conveying
rates of uterine contractions over time accurately reflects
the rate of contractions in the original contraction signal.
This is particularly useful when the contraction signal
generated by the uterine activity sensor part of the elec-
tronic fetal monitor 110 (shown in figure 1) is a continuous
contraction signal (as opposed to a unitary contraction
signal) since pattern recognition techniques must be
used on such a continuous signal to determine the oc-
currence of a contraction event. These pattern recogni-
tion techniques may erroneously detect an occurrence
of a contraction event or may fail to detect an occurrence
of a contraction event. Therefore, by presenting the user
with the tracing 582 conveying a uterine contraction pat-
tern over time, that user may adjust his/her assessment
of the first tracing 574.

[0099] Inthe embodiment depicted, the graphical user
interface module also displays a control 556 allowing a
user to select a portion of the tracings in the first viewing
window 570 and/or the second viewing window 558. The
useris enabled to manipulate the control 556 by providing
signals using user input device 118 (shown in figure 1).
[0100] In a specificimplementation, the control 556 in-
cludes a selection box having a transparent portion su-
perposed upon the first viewing window 570 and the sec-
ond viewing window 558. The portions of the tracings
viewable through the transparent portion correspond to
the selected portions. The control 556 allows the user to
displace and modify the size of the selection box to select
a portion of the tracings. Other manners in which portions
of a labour progression signal may be selected are de-
scribedin U.S. patentno. 6,907,284 issued to E. Hamilton
et al. on June 14, 2005.

[0101] Inthe embodiment depicted, the graphical user
interface module also displays a third viewing window
550 including a tracing 552 conveying a fetal heart rate
pattern over time and a tracing 554 conveying a uterine
contraction pattern overtime (TOCO tracing). The tracing
552 in the third viewing window 550 conveying a fetal
heart rate pattern over time corresponds to the selected
portion of the tracing 584 in the second viewing window
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558 and is a zoomed-in view of that selected portion. The
tracing 554 in the third viewing window 550 conveying a
conveying a uterine contraction pattern over time (TOCO
tracing) corresponds to the selected portion of the tracing
582 in the second viewing window 558 and is a zoomed-
in view of that selected portion. In addition, it will be ap-
preciated that either one of the tracings 552 and 554 may
be omitted from the third viewing window 550 or that
these tracings 552 and 554 may be displayed in separate
viewing windows.

[0102] Advantageously, by displaying zoomed-in
views of the selected portions of the tracings 582 and
584, a user will be able to better view responses of the
fetal heart rate to individual contraction events (amount
of variability size and type of deceleration) and will be
able to better assess the intensity and duration of a given
contraction event.

[0103] Inthe embodiment depicted, the graphical user
interface module also displays a fourth viewing window
560 including a tracing 561 conveying information asso-
ciated to administration of contraction inducing medica-
tion to the obstetrics patient. The tracing 561 is derived
on the basis of contraction medication information re-
ceived by apparatus 100 (shown in figure 1). The con-
traction medication information may indicate whether
contraction-inducing medication was administered and,
optionally, a dosage of the contraction inducing medica-
tion administered. Since, typically, contraction inducing
medication is administered continuously over time and
not as a one shot dose, the contraction medication infor-
mation when conveying a dosage of the contraction in-
ducing medication administered may convey such dos-
age over time. In a first specific example of implementa-
tion, the contraction medication information is provided
by the clinical staff using user-input device 118. In this
first implementation, the clinical staff preferably entered
the level (or dosage) of the contraction-inducing medica-
tion administered and updates that information when the
dosage is modified. In a second specific example of im-
plementation, the contraction medication information is
provided automatically by a device, typically in the form
of an electronic pump, designed to measure the dosage
of medication provided to the obstetrics patient and pro-
vide that information over time to apparatus 100. In the
embodiment depicted in figure 5, the tracing 561 shows
the level of medication administered over time to stimu-
late contractions. It will be appreciated by the person
skilled in the art of obstetrics that the tracing 561 is not
representative of an actual (real life) situation and that
the levels of medication conveyed by tracing 561 are pre-
sented here for the purpose of illustration only.

[0104] Advantageously,thetracing 561 allows the clin-
ical staff to readily view whether contraction inducing
medication was administered to the obstetrics patient be-
ing monitored (and optionally the amount of contraction
inducing medication which was administered).
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Specific Physical Implementation

[0105] Those skilled in the art should appreciate that
in some embodiments of the invention, all or part of the
functionality previously described herein with respect to
the apparatus for implementing a user interface for dis-
playing uterine contraction information may be imple-
mented as pre-programmed hardware or firmware ele-
ments (e.g., application specific integrated circuits
(ASICs), electrically erasable programmable read-only
memories (EEPROMS), etc.), or other related compo-
nents.

[0106] In other embodiments of the invention, all or
part of the functionality previously described herein with
respect to the apparatus for implementing a user inter-
face for displaying uterine contraction information may
be implemented as software consisting of a series of in-
structions for execution by a computing unit. The series
of instructions could be stored on a medium which is
fixed, tangible and readable directly by the computing
unit, (e.g., removable diskette, CD-ROM, ROM, PROM,
EPROM or fixed disk), or the instructions could be stored
remotely but transmittable to the computing unit via a
modem or other interface device (e.g., acommunications
adapter) connected to a network over a transmission me-
dium. The transmission medium may be either a tangible
medium (e.g., optical or analog communications lines)
or a medium implemented using wireless techniques

(e.g., microwave, infrared or other transmission
schemes).
[0107] The apparatus implementing a user interface

for displaying uterine contraction information may be con-
figured as a computing unit of the type depicted in figure
8, including a processing unit 702 and a memory 704
connected by a communication bus 708. The memory
704 includes data 710 and program instructions 706. In
a specific example of implementation, the data 710
stored in memory 704 includes one or more threshold
contraction rates. The processing unit 702 is adapted to
process the data 710 and the program instructions 706
in order to implement the functional blocks described in
the specification and depicted in the drawings. In a non-
limiting implementation, the program instructions 706 im-
plement the functionality of processing unit 206 de-
scribed above. The computing unit 702 may also com-
prise a number of interfaces 712 714 716 for receiving
or sending data elements to external devices. For exam-
ple, interface 712 is used for receiving data streams in-
dicative of uterine activity and interface 714 is used for
receiving a control signals and/or information from the
user. Interface 716 is for releasing a signal causing a
display unit to display the user interface generated by
the program instructions 706. Optionally, the computing
unit 702 may include additional interfaces (not shown)
for receiving information from additional sensors such
as, for example, a fetal heart rate sensor.

[0108] It will be appreciated that the system for imple-
menting a user interface for displaying uterine contraction
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information may also be of a distributed nature where the
contraction signal is collected at one location by a uterine
activity sensor and transmitted over a network to a server
unitimplementing the graphical user interface. The serv-
er unit may then transmit a signal for causing a display
unit to display the graphical user interface. The display
unit may be located in the same location as the uterine
activity sensor, in the same location as the server unit or
in yet another location. Figure 10 illustrates a network-
based client-server system 900 for displaying uterine
contraction information. The client-server system 900 in-
cludes a plurality of client systems 912 914 916 918 con-
nected to a server system 910 through network 920. The
communication links 950 between the client systems 912
914 916 918 and the server system 910 can be metallic
conductors, optical fibers or wireless. The network 920
may be any suitable network including but not limited to
a global public network such as the Intranet, a private
network and a wireless network. The server 910 may be
adapted to process and issue signals to display multiple
heart rate signals originating from multiple sensors 926
928 concurrently using suitable methods known in the
computer related arts.

[0109] The server system 910 includes a program el-
ement 960 for execution by a CPU. Program element
960 implements similar functionality as program instruc-
tions 706 (shown in figure 8) and includes the necessary
networking functionality to allow the server system 910
to communicate with the client systems 912914 916 918
over network 920. In a non-limiting implementation, pro-
gram element 960 includes a number of program element
components, each program element components imple-
menting a respective portion of the functionality of the
user interface for displaying uterine contraction informa-
tion.

[0110] Figure 9 shows a non-limiting example of the
architecture of program element 960 at the server sys-
tem. As shown, the program element 960 includes three
program element components:

1. the first program element component 800 is exe-
cuted on server system 910 and is for receiving a
contraction signal conveying information related to
occurrences of uterine contractions over time;

2. the second program element component 802 is
executed on server system 910 and is for sending
messages to a client system, say client system 914,
for causing client system 914 to:

- display firstinformation conveying a rate of uter-
ine contractions, the first information being de-
rived at least in part on the basis of at least a
portion of the contraction signal; and

- display, concurrently with the first information,
second information conveying a threshold rate
of uterine contractions;

3. the third program element component 804 is ex-
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ecuted on server system 910 and is for selectively
sending messages to client system 914 for causing
an alarm event based at least in part on a rate of
uterine contractions conveyed by said first informa-
tion and the threshold rate of uterine contractions.
Alternatively, the third program element component
804 is executed on server system 910 and is for se-
lectively sending messages to a client system dis-
tinct from the client system 914 for causing an alarm
event at the distinct client system. The messages for
causing an alarm event may include alarm program
elements for execution at the client system, the alarm
program elements implementing the alarm events
when executed at the client system. Alternatively,
alarm program elements for implementing the alarm
events are stored at the client system and the mes-
sages for causing an alarm event transmitted from
the server system 910 include instructions for caus-
ing the alarm program elements at the client system
to be executed.

[0111] Those skilledinthe artshould further appreciate
that the program instructions 706 and 960 may be written
in anumber of programming languages for use with many
computer architectures or operating systems. For exam-
ple, some embodiments may be implemented in a pro-
cedural programming language (e.g., "C") or an object
oriented programming language (e.g., "C++" or "JAVA").
[0112] Although the present invention has been de-
scribed in considerable detail with reference to certain
preferred embodiments thereof, variations and refine-
ments are possible. Therefore, the scope of the invention
should be limited only by the appended claims.

Claims

1. A method for displaying uterine contraction informa-
tion, said method comprising:

a) receiving (300) a contraction signal conveying
information related to uterine contractions over
time;

b) processing (302) the contraction signal to de-
rive first information conveying a rate of uterine
contractions;

c) displaying (304) the firstinformation in a view-
ing window;

said method being characterized in that it compris-
es:

i) displaying (306) concurrently with the first in-
formation, second information conveying a
threshold rate of uterine contractions;

ii) causing (308 310) an alarm event in response
to the rate of uterine contractions conveyed by
said first information falling outside a limit set by
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said threshold rate of uterine contractions for a
time duration exceeding a predetermined time
duration.

2. Amethod as defined in claim 1, wherein said method
is characterized in that it comprises causing an
alarm event in response to the rate of uterine con-
tractions conveyed by said first information exceed-
ing said threshold rate of uterine contractions.

3. A method as defined in claim 1, wherein the contrac-
tion signal is associated to an obstetrics patient, said
method being characterized in that it comprises:

a) receiving contraction medication information
conveying information associated to administra-
tion of contraction inducing medication to the ob-
stetrics patient;

b) selectively causing an alarm event based at
least in part:

i) on the rate or uterine contractions con-
veyed by said first information;

ii) on said threshold rate of uterine contrac-
tions; and

i) on said contraction medication informa-
tion.

4. A method as defined in claim 1, wherein the contrac-
tion signal is associated to an obstetrics patient, said
method being characterized in that it comprises:

a) receiving fetal heart rate information;
b) selectively causing an alarm event based at
least in part:

i) on the rate of uterine contractions con-
veyed by said first information;

i) on said threshold rate of uterine contrac-
tions; and

i) on said fetal heart rate information.

5. A method as defined in claim 1, wherein the contrac-
tion signal is associated to an obstetrics patient, said
method being characterized in that it comprises:

a) receiving fetal heart rate information;

b) receiving contraction medication information
conveying information associated to administra-
tion of contraction inducing medication to the ob-
stetrics patient;

c) selectively causing an alarm event based at
least in part:

i) on the rate of uterine contractions con-
veyed by said first information;

ii) on said threshold rate of uterine contrac-
tions;
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iii) on said contraction medication informa-
tion; and
iv) on said fetal heart rate information.

A method as defined in claim 1, characterized in
that:

a) said first information includes a first tracing
conveying rates of uterine contractions over
time;

b) said second information includes a second
tracing conveying the threshold rate of uterine
contractions;

c) said firsttracing and said second tracing being
displayed in a same viewing window.

A method as described in any one of claims 1 to 6,
characterized in that said alarm eventincludes dis-
playing a visual indicator and/or causing an audio
signal to be issued.

A method as described in any one of claims 1 to 6,
wherein said alarm event includes causing a mes-
sage signal to be transmitted to a remote device.

A method as described in claim 8, characterized in
that the remote device is a device selected from the
set consisting of a PDA, telephone, pager and com-
puting terminal.

A method as described in claim 8, characterized in
that said alarm event includes causing a message
signal to be transmitted over a network to the remote
device.

A method as described in claim 6, wherein said view-
ing window is a first viewing window, said method
being characterized in that it comprises displaying,
in a second viewing window, a third tracing indicative
of occurrences of uterine contractions derived at
least in part on the basis of said contraction signal.

A method as described in claim 11, characterized
in that the third tracing indicative of the occurrence
of uterine contractions in the second viewing window
conveys a uterine contraction pattern over afirsttime
segment, said method being further characterized
in that it comprises:

a) displaying a control allowing a user to select
a portion of the third tracing indicative of inten-
sities of uterine contractions overtime in the sec-
ond viewing window;

b) displaying in a third viewing window a
zoomed-in portion of the third tracing in the sec-
ond viewing window.

A method as defined in claim 12, characterized in
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15.

16.

17.

18.

19.

30
that said control includes a selection box.

A method as defined in claim 13, characterized in
that said selection box includes a transparent por-
tion, said selection box being superposed upon said
second viewing window.

A method as described in claim 1, wherein said meth-
od is further characterized in that it comprises:

a) processing said contraction signal to derive
a set of contraction rate data elements, each
contraction rate data element in said set of con-
traction rate data elements being associated to
a segment of said contraction signal;

b) causing an alarm event in response to a given
contraction rate data element in said set of con-
traction rate data elements falling outside a limit
set by said threshold rate of uterine contractions.

A method as described in claim 15, wherein said
method is further characterized in that it comprises
computing a running average of contractions in said
contraction signal to derive the set of contraction rate
data elements.

A method as defined in claim 1, characterized in
that:

a) said first information includes a first alphanu-
meric element conveying a rate of uterine con-
tractions associated to an obstetrics patient;

b) said second information includes a second
alphanumeric element conveying a threshold
rate of uterine contractions;

¢) said first alphanumeric element and said al-
phanumeric element being displayed concur-
rently.

An apparatus (100) implementing a graphical user
interface for displaying uterine contraction informa-
tion, said apparatus comprising input means (202)
for receiving a contraction signal conveying informa-
tion related to occurrences of uterine contractions
over time and processing means (206) in communi-
cation with said input means (202), characterized
in that said processing means (206) are adapted for
implementing the method described in either one of
claims 1 to 17.

A computer readable storage medium (704) storing
a program element (706) suitable for execution by a
CPU (702), characterized in that said program el-
ement (706) when executing on the CPU (702) im-
plements the method for displaying uterine contrac-
tion information described in either one of claims 1
to 17.
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20. A labour monitoring system (150) comprising:

a) a sensor (120) for receiving information indic-
ative of occurrences of uterine contractions over

time;

b) an apparatus (100) implementing a graphical
user interface for displaying uterine contraction
information, said apparatus (100) comprising in-
put means (202) for receiving a contraction sig-
nal conveying information related to occurrenc-
es of uterine contractions over time, processing
means (206) in communication with said input

means (202);

¢) and display means (114) in communication
with said apparatus (100), said processing
means (206) of said apparatus (100) being
characterized in thatthey implement the meth-

od described in either one of claims 1 to 17.

21. A client-server system (900) implementing a graph-
ical user interface for displaying uterine contraction
information, said client-server system (900) compris-
ing a client system (912 914 916 918) and a server
system (910), said client system and said server sys-
tem operative to exchange messages over a data
network (920), said server system (910) storing a
program element (960) for execution by a CPU char-
acterized in that said program element (960), when
executing on the CPU, implements the method de-

scribed in either one of claims 1 to 17.

22. Aclient-server system as definedin claim 21, where-

in the data network (920) is the Internet.

Patentanspriiche

1. Verfahren zum Anzeigen einer Gebarmutterkontrak-

tionsinformation, wobei das Verfahren umfasst:

a) Empfangen (300) eines Kontraktionssignals,
welches eine Information in Bezug auf Gebar-
mutterkontraktionen im Laufe der Zeit vermittelt;
b) Verarbeiten (302) des Kontraktionssignals,
um eine erste Information abzuleiten, die eine
Rate von Gebarmutterkontraktionen vermittelt;
c) Anzeigen (304) der ersten Information in ei-

nem Betrachtungsfenster;

wobei das Verfahren gekennzeichnet ist, durch:

i) Anzeigen (306), gleichzeitig mit der ersten In-
formation, einer zweiten Information, die eine
Schwellenwertrate von Gebarmutterkontraktio-

nen vermittelt;

ii) Bewirken (308, 310) eines Alarmereignisses,
als Antwort darauf, dass die Rate der Gebar-
mutterkontraktionen, die durch die erste Infor-
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mation vermittelt wird, aulRerhalb einer Grenze
fallt, die durch die Schwellenwertrate von Ge-
barmutterkontraktionen eingestellt wird, fir eine
Zeitdauer, die eine vorbestimmte Zeitdauer
Uberschreitet.

Verfahren nach Anspruch 1, wobei das Verfahren
dadurch gekennzeichnet ist, dass es ein Bewir-
ken eines Alarmereignisses umfasst, als Antwort
darauf, dass die Rate von Gebarmutterkontraktio-
nen, die durch die erste Information vermittelt wird,
die Schwellenwertrate von Gebarmutterkontraktio-
nen Uberschreitet.

Verfahren nach Anspruch 1, wobei das Kontrakti-
onssignal mit einem Geburtshilfepatienten assozi-
iert ist, wobei das Verfahren gekennzeichnet ist,
durch:

a) Empfangen einer Kontraktionsmedikamen-
teninformation, die eine Information vermittelt,
die miteinem Administrieren eines kontraktions-
einleitenden Medikaments fiir den Geburtshilfe-
patienten assoziiert ist;

b) selektives Bewirken eines Alarmereignisses
auf Grundlage von zumindest Teilen von:

i) der Rate der Gebarmutterkontraktionen,
die durch die erste Information vermittelt
wird;

ii) der Schwellenwertrate der Gebarmutter-
kontraktionen; und

iii) der Kontraktionsmedikamenteninforma-
tion.

Verfahren nach Anspruch 1, wobei das Kontrakti-
onssignal mit einem Geburtshilfepatienten assozi-
iert ist, wobei das Verfahren gekennzeichnet ist,
durch:

a) Empfangen einer fétalen Herzrateninformati-
on;

b) selektives Bewirken eines Alarmereignisses
auf Grundlage von zumindest Teilen von:

i) der Rate der Gebarmuttterkontraktionen,
die durch die erste Information vermittelt
wird;

ii) der Schwellenwertrate der Gebarmutter-
kontraktionen; und

i) der fotalen Herzrateninformation.

Verfahren nach Anspruch 1, wobei das Kontrakti-
onssignal mit einem Geburtshilfepatienten assozi-
iert ist, wobei das Verfahren gekennzeichnet ist,
durch:

a) Empfangen einer fétalen Herzrateninformati-



6.

10.

1.

33

on;
b) Empfangen einer Kontraktionsmedikamen-
teninformation, die eine Information vermittelt,
die miteinem Administrieren eines kontraktions-
einleitenden Medikaments an einen Geburtshil-
fepatienten assoziiert ist;

c) selektives Bewirken eines Alarmereignisses
auf Grundlage von zumindest Teilen von:

i) der Rate der Gebarmutterkontraktionen,
die durch die erste Information vermittelt
wird;

i) der Schwellenwertrate der Gebarmutter-
kontraktionen;

iii) der Kontraktionsmedikamenteninforma-
tion; und

iv) der fotalen Herzrateninformation.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass:

a) die erste Information eine erste Verfolgung
der vermittelnden Raten von Gebarmutterkon-
traktionen im Laufe der Zeit umfasst;

b) die zweite Information eine zweite Verfolgung
der vermitteInden Schwellenwertrate von Ge-
barmutterkontraktionen umfasst;

c) das erste Verfolgen und das zweite Verfolgen,
in einem gleichen Betrachtungsfenster ange-
zeigt werden.

Verfahren nach irgendeinem der Anspriiche 1 bis 6,
dadurch gekennzeichnet, dass das Alarmereignis
ein Anzeigen eines visuellen Indikators und/oder ein
Bewirken der Ausgabe eines Audiosignal umfasst.

Verfahren nach irgendeinem der Anspruiche 1 bis 6,
wobei das Alarmereignis ein Bewirken der Ubertra-
gung eines Nachrichtensignals an eine entfernte
Vorrichtung umfasst.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass die entfernte Vorrichtung aus der
Gruppe ausgewahlt wird, die aus einem PDA, einem
Telefon, einem Pager und einem Computerendgerat
besteht.

Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass das Alarmereignis ein Bewirken der
Ubertragung eines Nachrichtensignals iber ein Netz
zu der entfernten Vorrichtung umfasst.

Verfahren nach Anspruch 6, wobei das Betrach-
tungsfenster ein erstes Betrachtungsfenster ist, wo-
bei das Verfahren ferner gekennzeichnet ist,
durch ein Anzeigen, in einem zweiten Betrachtungs-
fenster, einer dritten Verfolgung, welche das Auftre-
ten von Gebarmutterkontraktionen anzeigt, die zu-
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mindest teilweise auf Grundlage des Kontraktions-
signals abgeleitet werden.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die dritte Verfolgung, welche das
Auftreten von Gebarmutterkontraktionen in dem
zweiten Betrachtungsfenster anzeigt, ein Gebarmut-
terkontraktionsmuster Uber ein erstes Zeitsegment
vermittelt, wobei das Verfahren ferner gekenn-
zeichnet ist, durch:

a) Anzeigen einer Steuerung, die es einem Nut-
zer erlaubt, einen Teil der dritten Verfolgung
auszuwahlen, welche Intensitdten von Gebar-
mutterkontraktionen im Laufe der Zeit in dem
zweiten Betrachtungsfenster anzeigt;

b) Anzeigen, in einem dritten Betrachtungsfen-
ster, eines herangezoomten Abschnitts der drit-
ten Verfolgungin dem zweiten Betrachtungsfen-
ster.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass die Steuerung eine Auswahlbox um-
fasst.

Verfahren nach Anspruch 13, dadurch gekenn-
zeichnet, dass die Auswahlbox einen transparen-
ten Abschnitt umfasst, wobei die Auswahlbox auf
dem zweiten Betrachtungsfenster Uberlagert wird.

Verfahren nach Anspruch 1, wobei das Verfahren
ferner gekennzeichnet ist, durch:

a) Verarbeiten des Kontraktionssignals zum Ab-
leiten einer Gruppe von Kontraktionsraten-Da-
tenelementen, wobei jedes Kontraktionsraten-
Datenelement in der Gruppe von Kontraktions-
raten-Datenelementen mit einem Segment des
Kontraktionsignals assoziiert ist;

b) Bewirken eines Alarmereignisses als Antwort
auf ein bestimmtes Kontraktionsraten-Daten-
element in der Gruppe von Kontraktionsraten-
Datenelementen, welches aullerhalb einer
Grenze fallt, die durch die Schwellenwertrate
der Gebarmutterkontraktionen eingestellt ist.

Verfahren nach Anspruch 15, wobei das Verfahren
ferner gekennzeichnet ist durch ein Berechnen ei-
nes laufenden Mittelwerts der Kontraktionen in dem
Kontraktionssignal, um die Gruppe von Kontrakti-
onsraten-Datenelementen abzuleiten.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass

a) die erste Information ein erstes alphanume-
risches Element umfasst, welches eine Rate der
Gebarmutterkontraktionen vermittelt, die mit ei-
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nem Geburtshilfepatienten assoziiert sind;

b) die zweite Information ein zweites alphanu-
merisches Element umfasst, welches eine
Schwellenwertrate der Gebarmutterkontraktio-
nen vermittelt;

c) das erste alphanumerische Element und das
zweite alphanumerische Element gleichzeitig
angezeigt werden.

Vorrichtung (100), die eine graphische Nutzer-
schnittstelle implementiert, zum Anzeigen einer
Gebarmutterkontraktionsinformation, wobei die Vor-
richtung ein Eingabemittel (202) umfasst, zum Emp-
fangen eines Kontraktionssignals, das eine Informa-
tion in Bezug auf das Auftreten von Gebarmutter-
kontraktionen im Laufe der Zeit vermittelt, und ein
Verarbeitungsmittel (206) in einer Kommunikation
mit dem Eingabemittel (202), dadurch gekenn-
zeichnet, dass das Verarbeitungsmittel (206) aus-
gelegt ist zum Implementieren des Verfahren nach
irgendeinem der Anspriiche 1 bis 17.

Computer-lesbares Speichermedium (704), wel-
ches ein Programmelement (706) speichert, wel-
ches durch eine CPU (702) ausgefiihrt werden kann,
dadurch gekennzeichnet, dass das Programm-
element (706), wenn es durch die CPU (702) aus-
gefihrt wird, das Verfahren zum Anzeigen einer
Kontraktionsinformation nach irgendeinem der An-
spriiche 1 bis 17 implementiert.

Geburtswehen-Uberwachungssystem (150), mit:

a) einem Sensor (120) zum Empfangen einer
Information, welche das Auftreten von Gebar-
mutterkontraktionen im Laufe der Zeit anzeigt;
b) einer Vorrichtung (100), die eine graphische
Nutzerschnittstelle implementiert, zum Anzei-
gen einer Gebarmutterkontraktionsinformation,
wobei die Vorrichtung (100) ein Eingabemittel
(202) umfasst, zum Empfangen eines Kontrak-
tionssignals, das eine Information in Bezug auf
das Auftreten von Gebarmutterkontraktionenim
Laufe der Zeit vermittelt, ein Verarbeitungsmittel
(206) in einer Kommunikation mit dem Eingabe-
mittel (202);

¢) und ein Anzeigemittel (114) in einer Kommu-
nikation mit der Vorrichtung (100), wobei das
Verarbeitungsmittel (206) der Vorrichtung (100)
dadurch gekennzeichnet ist, dass diese das
Verfahren nach irgendeinem der Anspriiche 1
bis 17 implementiert.

Client-Server-System (900), das eine graphische
Nutzerschnittstelle implementiert, zum Anzeigen ei-
ner Gebarmutterkontraktionsinformation, wobei das
Client-Server-System (900) ein Client-System (912,
914, 916, 918) und ein Server-System (910) um-
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22,

36

fasst, wobei das Client-System und das Server-Sy-
stem (900) zum Austausch von Nachrichten tber ein
Datennetz (920) arbeiten, das Server-System (910)
ein Programmelement (960) zum Ausfiihren durch
eine CPU speichert, dadurch gekennzeichnet,
dass das Programmelement (960), bei Ausfihren
durch die CPU, das Verfahren nach irgendeinem der
Anspriche 1 bis 17 implementiert.

Client-Server-System nach Anspruch 21, wobei das
Datennetz (920) das Interne ist.

Revendications

1.

Procédé d’affichage des informations de contrac-
tions utérines, ledit procédé comprenant :

a) la réception (300) d’'un signal de contraction
convoyant des informations liées a des contrac-
tions utérines dans le temps ;

b) le traitement (302) du signal de contraction
pour obtenir de premiéres informations con-
voyant un taux de contractions utérines ;

c) l'affichage (304) des premiéres informations
dans une fenétre de visualisation ;

ledit procéde étant caractérisé en ce qu’il
comprend :

i) 'affichage (306) simultanément aux premiéeres
informations, de secondes informations con-
voyant un taux de seuil de contractions
utérines ;

ii) 'enclenchement (308, 310) d’'un événement
d’alarme en réponse au taux de contractions
utérines, convoyées par lesdites premiéres in-
formations qui tombent en dehors d’une limite
établie par ledit taux de seuil de contractions
utérines pendant une durée dépassant une du-
rée prédéterminée.

Procédé selon la revendication 1, dans lequel ledit
procédé est caractérisé en ce qu’il comprend I'en-
clenchement d’'un événement d’alarme, en réponse
au taux de contractions utérines convoyé par lesdi-
tes premiéres informations dépassant ledit taux de
seuil de contractions utérines.

Procédé selon la revendication 1, dans lequel le si-
gnal de contraction est associé a une patiente en
obstétrique, ledit procédé étant caractérisé en ce
qu’il comprend :

a) laréception d’'informations relatives a des mé-
dications liées a des contractions convoyantdes
informations associées a I'administration d’'une
médication induisant des contractions a la pa-
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tiente en obstétrique ;
b) I'enclenchement sélectif d’'un événement
d’alarme sur la base, au moins en partie :

i) du taux de contractions utérines convoyé
par lesdites premiéeres informations ;

ii) dudit taux de seuil des contractions
utérines ; et

iii) desdites informations relatives a des mé-
dications liées aux contractions.

4. Procédé selon la revendication 1, dans lequel le si-

gnal de contraction est associé a une patiente en
obstétrique, ledit procédé étant caractérisé en ce
qu’il comprend :

a) la réception d’une information sur la fréquen-
ce cardiaque du foetus;

b) I'enclenchement sélectif d’'un événement
d’alarme, sur la base en partie:

i) du taux de contractions utérines convoyé
par lesdites premiéres informations ;

ii) dudit taux de seuil de contractions
utérines ; et

iii) des informations de fréquence cardiaque
du foetus.

Procédé selon la revendication 1, dans lequel le si-
gnal de contraction est associé a une patiente en
obstétrique, ledit procédé étant caractérisé en ce
qu’il comprend:

a) la réception d’informations sur la fréquence
cardiaque du foetus ;

b) laréception d’informations relatives a des mé-
dications liées aux contractions, convoyant des
informations associées a I'administration d’une
médication induisant des contractions a la pa-
tiente en obstétrique;

c) l'enclenchement sélectif d’'un événement
d’alarme sur la base, au moins en partie :

i) du taux de contractions utérines convoyé
par lesdites premieres informations ;

ii) dudit taux de seuil des contractions
utérines ;

iii) desdites informations relatives aux mé-
dications liées a des contractions ; et

iv) desdites informations sur la fréquence
cardiaque du foetus.

6. Procédé selon la revendication 1, caractérisé en

ce que:

a) lesdites premiéres informations comprennent
un premier tracé convoyant les taux de contrac-
tions utérines dans le temps;
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b) lesdites secondes informations comprennent
un second tracé convoyant le taux de seuil des
contractions utérines:

c) ledit premier tracé et ledit second tracé étant
affichées dans une méme fenétre de visualisa-
tion.

Procédé selon 'une quelconque des revendications
1a6, caractérisé en ce que ledit événement d’alar-
me comprend I'affichage d’un indicateur visuel et/ou
I'enclenchement de I'émission d’un signal audio.

Procéde selon I'une quelconque des revendications
1 a 6, dans lequel ledit événement d’alarme com-
prend I'enclenchement de la transmission d’'un si-
gnal de message a un dispositif distant.

Procédé selon la revendication 8, caractérisé en
ce que le dispositif distant est un dispositif choisi
parmi 'ensemble constitué d’'un PDA, d’un télépho-
ne, d’'un récepteur d’appel et d’'un terminal de calcul.

Procédé selon la revendication 8, caractérisé en
ce que ledit événementd’alarme comprend 'enclen-
chement de la transmission d’un signal de message
sur un réseau au dispositif distant.

Procédé selon la revendication 6, dans lequel ladite
fenétre de visualisation est une premiére fenétre de
visualisation, ledit procédé étant caractérisé en ce
qu’il comprend I'affichage, dans une seconde fené-
tre de visualisation, d’un troisiéme tracé indicatif des
survenues de contractions utérines, obtenu au
moins en partie sur la base dudit signal de contrac-
tion.

Procédé selon la revendication 11, caractérisé en
ce que le troisiéme tracé, indicatif de la survenue
de contractions utérines, dans la seconde fenétre de
visualisation convoie un modele de contraction uté-
rine sur un premier laps de temps, ledit procédé étant
en outre caractérisé en ce qu’il comprend :

a) I'affichage d’'une commande permettant a un
utilisateur de choisir une partie du troisieme tra-
cé indicatif des intensités des contractions uté-
rines au fil du temps, dans la seconde fenétre
de visualisation ;

b) I'affichage dans une troisieme fenétre de vi-
sualisation d’'une partie agrandie du troisieme
tracé dans la seconde fenétre de visualisation.

Procédé selon la revendication 12, caractérisé en
ce que ladite commande comprend une boite de
sélection.

Procédé selon la revendication 13, caractérisé en
ce que ladite boite de sélection comprend une partie
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transparente, ladite boite de sélection étant super-
posée sur ladite seconde fenétre de visualisation.

Procéde selon la revendication 1, dans lequel ledit
procédé est en outre caractérisé en ce qu’il com-
prend:

a) le traitement dudit signal de contraction pour
obtenir un ensemble d’éléments de données de
taux de contraction, chaque élément de don-
nées de taux de contraction dans ledit ensemble
d’éléments de données de taux de contraction
étant associé a un segment dudit signal de con-
traction;

b) 'enclenchementd’un événementd’alarme en
réponse a un élément de données de taux de
contraction fourni dans ledit ensemble d’élé-
ments de données de taux de contraction, tom-
bant hors d’une limite établie par ledit taux de
seuil des contractions utérines,

Procédé selon la revendication 15, dans lequel ledit
procédé est en outre caractérisé en ce qu’il com-
prend le calcul d'une moyenne mobile de contrac-
tions dans ledit signal de contraction, afin d’obtenir
I'ensemble d’éléments de données de taux de con-
traction.

Procédé selon la revendication 1, caractérisé en
ce que:

a) lesdites premieres informations comprennent
un premier élément alphanumérique convoyant
un taux de contractions utérines associé une pa-
tiente en obstétrique ;

b) lesdites secondes informations comprennent
un second élément alphanumeérique convoyant
un taux de seuil de contractions utérines ;

c) ledit premier élément alphanumérique et ledit
élément alphanumérique étant affichés simulta-
nément.

Appareil (100) mettant en oeuvre une interface uti-
lisateur graphique pour afficher des informations de
contractions utérines, lendit appareil comprenant
des moyens de saisie (202) pour recevoir un signal
de contraction convoyant des informations liées aux
survenues de contractions utérines dans le temps
et des moyens de traitement (206), en communica-
tion avec lesdits moyens de saisie (202), caractéri-
sé en ce que lesdits moyens de traitement (206)
sontadaptés pour mettre en oeuvre le procédé décrit
dans I'une quelconque des revendications 1 a 17.

Support de stockage lisible sur ordinateur (704) stoc-
kant un élément de programme (706) adapté pour
étre exécuté par une CPU (702), caractérisé en ce
que ledit élément de programme (706), quand il est
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exécuté sur la CPU (702), met en application le pro-
cédé visant a afficher les informations de contrac-
tions utérines, décrit dans I'une quelconque des re-
vendications 1 a 17.

Systéme de contrdle du travail (150), comprenant :

a) un capteur (120) pour recevoir des informa-
tions indicatives des survenues de contractions
utérines dans le temps ;

b) un appareil (100) mettant en application une
interface utilisateur graphique pour afficher des
informations de contractions utérines, ledit ap-
pareil (100) comprenant des moyens de saisie
(202) pour recevoir un signal de contraction con-
voyant des informations liées aux survenues de
contractions utérines dans le temps, des
moyens de traitement (206) en communication
avec lesdits moyens de saisie (202) ;

c) et des moyens d’affichage (114) en commu-
nication avec ledit appareil (100), lesdits
moyens de traitement (206) dudit appareil (300)
étant caractérisés en ce qu’ils mettent en ap-
plication le procédé décrit dans I'une quelcon-
que des revendications 1 a 17.

Systéme serveur client (900) mettant en application
une interface utilisateur graphique pour afficher des
informations sur des contractions utérines, ledit sys-
téme serveur client (900) comprenant un systeme
client(912914 916 918) etun systeme serveur (910),
ledit systéme client et ledit systéme serveur étant
opérationnels pour échanger des messages sur un
réseau de données (920), ledit systeme serveur
(910) stockant un élément de programme (960) a
exécuter par une CPU, caractérisé en ce que ledit
élément de programme (960), lorsqu’il est exécuté
surla CPU, meten application le procédé décritdans
I'une quelconque des revendications 1 a 17.

Systéme serveur-client selon la revendication 21,
dans lequel le réseau de données (920) est Internet.
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