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Description

FIELD OF THE INVENTION

[0001] The invention relates generally to a device and
method suitable for use in monitoring blood pressure.

BACKGROUND

[0002] In medicine it is often desirable to monitor blood
pressure, for example, over the course of an invasive
procedure. Blood pressure is most reliably measured us-
ing an arterial line. The fitting of an arterial line is invasive
and is most commonly performed under anaesthetic.
[0003] Ways and means of measuring blood pressure
non-invasively are also known. The most common meth-
od of measuring blood pressure non-invasively is via an
inflatable cuff placed around the upper arm. Whilst ac-
curate, these measurements obstruct blood flow to the
limb and therefore may only be taken intermittently.
[0004] Alternative methods of measuring blood pres-
sure that maintain the blood flow through the interrogated
artery are known. The "vascular unloading technique",
as described in US patents US 6,669,648, US 7,390,301
and US 8,114,025 and US patent applications US
2011/0105917 and US 2011/0105918, continuously
measures the blood pressure through an inflatable cuff
fitted to a finger. This known method allows blood flow
to be maintained through the interrogated artery thus
making long term continuous measurement possible.
The pressure load on and blood congestion in the inter-
rogated artery is limited by providing a second finger cuff
on a second finger and alternating between the two cuffs
when taking blood pressure measurements.
[0005] US 2010/0081945 A1 discloses systems and
methods for maintaining the calibration of non-invasive
blood pressure monitoring devices. Phase components
of pulse signals detected by the blood pressure monitor-
ing device are compared to stored baseline phase com-
ponent values. If the difference exceeds a threshold, the
blood pressure monitoring device is recalibrated.
[0006] It will be appreciated that it may not be possible
to directly compare blood pressure measurements taken
with different measurement techniques or on different
points of the body, not least due to the difference in blood
pressure between the smaller arteries, for example in a
finger, and the major arteries. For this reason it may be
beneficial to calibrate blood pressure measurements.

SUMMARY

[0007] According to an aspect of the invention there is
provided a device for use in monitoring blood pressure
comprising a controller configured to monitor a first blood
pressure measurement based on a first blood pressure
signal and initiate acquiring a second blood pressure
measurement based on a second blood pressure signal
if the first blood pressure measurement exceeds a pre-

determined threshold. A decision to initiate acquiring the
second blood pressure measurement is based on med-
dia-ratio calculated using the first blood pressure signal
only, wherein med-dia-ratio is the difference between the
mean arterial pressure and the diastolic pressure divided
by the pulse pressure.
[0008] According to a second aspect of the invention
there is provided a method of monitoring blood pressure
comprising receiving a first blood pressure signal, mon-
itoring a first blood pressure measurement based on the
first blood pressure signal and initiating acquiring a sec-
ond blood pressure measurement based on a second
blood pressure signal if the first blood pressure meas-
urement exceeds a predetermined threshold. A decision
to initiate acquiring the second blood pressure measure-
ment is based on med-dia-ratio calculated using the first
blood pressure signal only, wherein med-dia-ratio is the
difference between the mean arterial pressure and the
diastolic pressure divided by the pulse pressure.
[0009] According to an embodiment of the invention
there is provided a device for use in monitoring blood
pressure comprising a controller configured to monitor a
first blood pressure measurement based on a first blood
pressure signal. The controller is further configured to
initiate acquiring a second blood pressure measurement
based on a second blood pressure signal if the first blood
pressure measurement exceeds a predetermined
threshold. The decision to initiate acquiring the second
blood pressure measurement is based on only one blood
pressure measurement, such as the first blood pressure
measurement. By focussing the monitoring of the blood
pressure measurement on a single measurement dis-
comfort to the patient is further reduced.
[0010] According to a second embodiment of the in-
vention there is provided a method of monitoring blood
pressure comprising receiving a first blood pressure sig-
nal, monitoring a first blood pressure measurement
based on the first blood pressure signal and initiating
acquiring a second blood pressure measurement based
on a second blood pressure signal if the first blood pres-
sure measurement exceeds a predetermined threshold.
The decision to initiate acquiring the second blood pres-
sure measurement is based on only one blood pressure
measurement.
[0011] The predetermined threshold may be a mini-
mum or maximum threshold. The first blood pressure sig-
nal may be a continuous and/or non-invasive blood pres-
sure signal, such as that provided from a single finger
cuff (such as one of the finger cuffs described in the above
US patent, for example). The second blood pressure sig-
nal may be provided by or obtained from/through meas-
urement equipment/spygmamometer using an inflatable
arm cuff.
[0012] The device for use in monitoring blood pressure
may itself comprise some or all pressure cuffs or other
devices needed for acquiring the first and/or second
blood pressure signals. The device may thus further com-
prise an arm cuff and/or a finger cuff. Alternatively, the
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device may simply be a monitoring and control unit that
receives blood pressure signals from known blood pres-
sure measurement devices already in clinical use. The
device may be form part of a haemodynamic monitor.
[0013] In monitoring the first blood pressure measure-
ment the controller can determine when it is desirable (in
keeping with the above discussed threshold) for the cal-
ibration of the first blood pressure measurement to be
checked. By only initiating a calibration measurement
when the blood pressure measurement exceeds a pre-
determined threshold the number of calibration meas-
urements are minimised. This is advantageous as a large
amount of secondary calibration measurements may
cause the subject discomfort and may temporarily inter-
fere with the first blood pressure measurement.
[0014] The controller may be configured to base the
decision to initiate acquiring the second blood pressure
measurement on pulse pressure calculated using the first
blood pressure signal. The pulse pressure (PP) is the
difference between the systolic (Psys) and diastolic (Pdia)
pressures, that is: 

[0015] The controller may initiate acquiring the second
blood pressure measurement if the pulse pressure ex-
ceeds a predetermined threshold. Pulse pressure usually
stays within a certain range. A healthy resting pulse pres-
sure for a normal adult is around 30-40 mmHG. If very
high or very low pulse pressures are measured then such
values can be taken as an indication that the calibration
of the first blood pressure measurement may require
checking. In one embodiment the controller is configured
to initiate acquiring the second blood pressure measure-
ment if the pulse pressure falls below 15 mmHG and/or
if the pulse pressure exceeds 150 mmHG.
[0016] Additionally or alternatively a large change in
pulse pressure occurring over a short time may be an
indication that the calibration of a blood pressure meas-
urement should be checked. The controller may be con-
figured to initiate acquiring the second blood pressure
measurement if the change in pulse pressure over a pe-
riod of time exceeds a predetermined threshold. The pe-
riod of time may be a fixed time period, such as over the
preceding 90 seconds. In one embodiment the controller
is configured to initiate acquiring the second blood pres-
sure measurement if the pulse pressure decreases by
more than 50% within 90 seconds and/or if the pulse
pressure increases by more than 100% within 90 sec-
onds.
[0017] Alternatively or additionally changes in pulse
pressure can be monitored over a period of time that has
started at a fixed point in time. The controller may, for
example, be configured to initiate acquiring the second
blood pressure measurement if the pulse pressure
changes by a predetermined amount since the last pre-

vious acquisition of the second blood pressure signal. An
increase in pulse pressure by more than 60% since a
previous second blood pressure measurement and/or a
decrease in pulse pressure by more than 150% since a
previous second blood pressure measurement have
been particularly found to be indicative of a situation
where a check of the calibration of the blood pressure
measurement is desirable. Such large variations in pulse
pressure over a short period of time are not normally
encountered as a result of physiological or pathological
events and can therefore be good indicators that the cal-
ibration of the first blood pressure signal may require
checking.
[0018] A further parameter that has been found to be
a good indicator that a calibration check may be required
is the med-dia ratio. The med-dia ratio is the difference
between the mean arterial pressure (MAP) and the di-
astolic pressure (Pdia) divided by the pulse pressure
(PP), i.e.: 

[0019] The controller may be configured to initiate ac-
quiring a second blood pressure measurement based on
med-dia-ratio calculated based on the first blood pres-
sure signal. The controller may be configured to initiate
acquiring the second blood pressure measurement if the
med-dia-ratio exceeds a predetermined threshold. In one
embodiment, the controller is configured to initiate ac-
quiring the second blood pressure measurement if the
med-dia-ratio falls below 21% and/or exceeds 51%.
[0020] Once the second blood pressure measurement
has been received/acquired, the first blood pressure
measurement may be re-calibrated based on the second
blood pressure measurement. Calibrating the first blood
pressure measurement may involve amplifying it or add-
ing a bias to it so that certain values closely match those
of the second blood pressure measurement. On the other
hand, if the first and second blood pressure measure-
ments do not differ significantly, then the first blood pres-
sure measurement may simply be retained as accurate
and re-calibration may not be performed. The controller
may be configured to calibrate the first blood pressure
measurement based on the second blood pressure
measurement if it differs from the second blood pressure
measurement by a predetermined amount. The control-
ler may, for example be configured/programmed to com-
pare the systolic blood pressure values of the first and
second blood pressure measurements or the diastolic
blood pressure values of these two measurements, or
both. It was found that, if the first and second blood pres-
sure measurements differ by 13 mmHG or less re-cali-
bration can be omitted and the controller maybe config-
ured accordingly.
[0021] Where a calibration check has not resulted in
recalibration, i.e. where a difference between the first and

3 4 



EP 2 914 168 B1

4

5

10

15

20

25

30

35

40

45

50

55

second blood pressure measurements was deemed too
small to warrant re-calibrating the first blood pressure
measurement, it may be advantageous to temporarily
inhibit automatic recalibration checks to prevent the de-
vice from repeatedly rechecking measurements that are
known to be accurately calibrated. In one embodiment,
the controller is configured to inhibit any steps of initiating
acquisition of a second blood pressure measurement if
a second blood pressure measurement has been taken
during a predetermined preceding period of time and the
first blood pressure measurement was not re-calibrated.
The decision to inhibit initiating the acquisition of a sec-
ond blood pressure signal may be applied by the control-
ler so that none of a plurality of thresholds is used for
assessing the need for acquiring a second blood pres-
sure signal in the predetermined period of time.
[0022] The controller may also configured to not initiate
acquiring a second blood pressure measurement based
on a specific predetermined threshold being exceeded,
if, during a predetermined preceding period of time, a
second blood pressure measurement has been taken
based on said predetermined threshold being exceeded
and the first blood pressure measurement was not rec-
alibrated. This is particularly advantageous for absolute
value thresholds, such as maximum and minimum pulse
pressure or med-dia-ratio.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The present invention will be understood and
appreciated more fully from the following detailed de-
scription taken in conjunction with drawings in which:

FIG. 1 shows a system for continuously measuring
blood pressure and automatically recalibrating, in
accordance with an embodiment of the present in-
vention;

FIG. 2 shows a flowchart detailing a method for de-
termining whether it is desirable to check the cali-
bration of a monitored blood pressure signal;

Figure 3A illustrates the definition of pulse pressure;
and,

Figure 3B illustrates the calibration of a blood pres-
sure measurement.

DETAILED DESCRIPTION

[0024] Figure 1 shows a system for continuously mon-
itoring blood pressure and automatically recalibrating, in
accordance with an embodiment of the present invention.
Blood pressure monitor 100 is connected via continuous
BP interface 106 to a set of finger cuffs 120 (only one of
which is used at any one time) to receive a continuous
blood pressure signal, and via calibration BP interface
108 to arm cuff 140 to receive a calibration blood pressure

signal when requested. Interfaces 106 and 108 are con-
nected to controller 102 which may calculate a calibrated
continuous blood pressure signal based on the blood
pressure signals received from finger cuffs 120 and arm
cuff 140 through interfaces 106 and 108. The controller
executes its functions based on executable software
code stored in memory 104. The controller 102 analyses
the calibrated continuous blood pressure signal and is-
sues instructions to the arm cuff blood pressure meas-
urement device 140 to take a calibration blood pressure
measurement when a threshold associated with the cal-
ibrated continuous blood pressure signal exceeds a pre-
determined threshold (as discussed with reference to
Figure 2). The controller 102 may issue an instruction for
the arm cuff 140 to take a calibration blood pressure
measurement at other times, such as at the start of a
continuous blood pressure measurement or when re-
quested by the user via user interface 110. Blood pres-
sure signals may be stored in the memory 104 for future
analysis and patient records.
[0025] The calibration blood pressure signal is ana-
lysed by the controller 102 and used to calculate a cali-
bration function. The calibration function is applied by the
controller 102 to the continuous blood pressure signal to
calculate a calibrated blood pressure signal. The calibrat-
ed blood pressure signal may then be output via output
112. The output 112 may be a monitor, a network con-
nection, a memory device or any other output.
[0026] The finger cuffs 120 may be such as those dis-
closed in US patents US 6,669,648 and US 7,390,301
and US patent application US 2012/0059233. Two finger
cuffs 120 are provided which may measure the blood
pressure in two fingers. One finger is measured at a time
and the measurements are periodically swapped be-
tween each finger in order to reduce the discomfort and
stress applied to the fingers. Upon changeover, the new
finger measurements are, in the embodiment, calibrated
against the last continuous blood pressure values without
any arm cuff measurements being taken.
[0027] The finger cuffs 120 may be located on the arm
opposite to the arm carrying the arm cuff 140 to avoid an
activation of the arm cuff 140 interrupting a measurement
using a finger cuff 120. Alternatively, the arm 140 and
finger cuffs 120 may be located on the same arm to allow
the other arm to be free for other uses during the medical
procedure. It should be noted that other means of con-
tinuously measuring blood pressure and of providing a
calibration blood pressure signal may be used and that
the present invention is not limited to working in conjunc-
tion with finger and arm cuffs.
[0028] Figure 2 shows a flowchart detailing a method
200 for determining whether a continuous blood pressure
signal requires recalibration, in accordance with an em-
bodiment of the present invention. The method may be
implemented by the apparatus described above.
[0029] Before measurements are recorded the contin-
uous blood pressure signal is initially calibrated 210 using
a calibration blood pressure signal. The continuous blood
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pressure signal and calibration blood pressure signal
may, for example, be obtained using the finger cuffs 120
and arm cuff 140 shown in figure 1 respectively. Using
arm cuffs for calibration measurements is preferred as
such measurements at present are considered the gold
standard. Once the blood pressure signal has been cal-
ibrated, calibrated continuous blood pressure measure-
ments may be taken 220. The calibrated blood pressure
signal is continuously monitored to check whether one
or more preselected threshold values have been exceed-
ed 230. If one of the threshold values is exceeded, then
a new calibration blood pressure measurement is taken
240. If the calibrated continuous blood pressure meas-
urement signal differs from the calibration signal by a
predetermined amount, then the continuous blood pres-
sure signal is recalibrated 260. If the calibrated continu-
ous blood pressure signal does not differ from the cali-
bration signal then no calibration is required and meas-
urement 220 is continued. It will be appreciated that step
250 may be omitted so that the continuous blood pres-
sure signal is recalibrated whenever the threshold in step
230 is exceeded. Once the continuous blood pressure
signal is recalibrated 260, calibrated continuous blood
pressure measurements are continued 220. By continu-
ously monitoring the blood pressure measurements and
recalibrating whenever threshold values are exceeded,
the number of calibration measurements may be limited
whilst still ensuring the accuracy of the measurements.
[0030] Figure 3A shows typical blood pressure varia-
tions over a cardiac cycle. The ordinate displays blood
pressure, whilst the abscissa shows time. The maximum
pressure over one cardiac cycle is the systolic pressure
(Psys) whilst the minimum pressure is the diastolic pres-
sure (Pdia). The average pressure over one cardiac cycle
is the mean arterial pressure (MAP). The difference be-
tween the systolic (Psys) and diastolic (Pdia) pressure is
the pulse pressure (PP): 

[0031] It has been found that deviations in pulse pres-
sure from expected patterns provide a good indication
that the calibration of blood pressure measurements
should be checked. In particular, it was found that, if the
pulse pressure falls outside of a predetermined pressure
range this could indicate that the blood pressure meas-
urements are no longer accurate. A drop of pulse pres-
sure to below about 15 mmHG or a rise of pulse pressure
to above about 150 mmHG were, for example, found to
occur sufficiently rarely in normal physiology that they
can reliably be considered to indicate miss-calibration
and can consequently be taken as an indicator that the
calibration of the measurement should be checked.
[0032] Additionally, it was found that a rapid change in
pulse pressure may indicate that the calibration of the
measurement may no longer be correct. The embodi-

ment therefore uses a rate of change in pulse pressure
as an additional or alternative trigger for checking the
calibration of the blood pressure measurements. An arm
cuff measurement for checking the calibration is in par-
ticular triggered if the pulse pressure decreases by more
than 50% within 90 seconds or increases by more than
100% within 90 seconds. While this trigger event uses a
predetermined fixed time period for assessing the rate
of change of pulse pressure an alternative or additional
way of assessing the rate of change is to consider the
amount of change in pulse pressure from a set/defined
point in time onwards. A large change in pulse pressure
since the last calibration or calibration check, for exam-
ple, may indicate that a check of the current calibration
is required. In the embodiment the signal is recalibrated
if the pulse pressure decreases by more than 60% since
the last calibration or calibration check or increases by
more than 150% since the last calibration or calibration
check.
[0033] A further parameter which was found to be a
reliable indicator of mis-calibration is the med-dia ratio,
that is the difference between the mean arterial pressure
(MAP) and the diastolic pressure (Pdia) divided by the
pulse pressure (PP), i.e.: 

The med-dia ratio is approximately 1/3 under normal con-
ditions as, at normal resting rates MAP can be approxi-
mated as: 

It has been found that a check of the calibration may be
required if the med-dia ratio falls outside a predetermined
band. In particular med-dia ratios of less than 21% (0.21)
or more than 51% (0.51) have been identified as reliable
triggers for calibration checks.
[0034] In order to filter out short-term fluctuations, a
moving average may be applied to the parameters meas-
ured, such as pulse pressure and med-dia-ratio. This
should improve the signal to noise ratio, allowing for a
clearer blood pressure signal, and ensure that noise or
short-term miscalibrations do not cause initiation of a cal-
ibration check or recalibration. A further method of filter-
ing such noise or short-term miscalibrations is a median
filter applied to the parameters measured, where the me-
dian of the moving window is use instead of the moving
average.
[0035] Once a threshold has been exceeded, a cali-
bration measurement is taken. This may be used to cal-
ibrate the continuous blood pressure signal; however, in
order to maintain consistency of measurements, it may
be beneficial to only recalibrate the calibrated continuous
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blood pressure signal if it differs from the calibration
measurement by a predetermined amount. It has been
found that calibration may be required if either the systolic
or diastolic pressures of the calibrated signal differ from
those measured in the calibration signal by 13 mmHG.
[0036] In the embodiment the user is free to request
re-calibration or a swap between finger cuffs used at any
time. Where the user requests a calibration measure-
ment, or where the user requests the finger cuff meas-
urements to swap to the other finger, recalibration is per-
formed regardless of the difference between the calibrat-
ed and calibration signals.
[0037] If a calibration measurement does not differ suf-
ficiently from the calibrated blood pressure measure-
ment, then the system is likely to be calibrated correctly,
and the device inhibits automatic re-calibration for a pre-
determined period, for example for 5 minutes in an em-
bodiment. Furthermore, if a calibration check is initiated
as a result of an absolute value exceeding a threshold,
such as maximum pulse pressure, and no recalibration
is required, then the threshold may be disregarded for a
period afterwards, such as until the source of the blood
pressure signal is next changed/finger cuffs are next
swapped between fingers.
[0038] Calibration measurements may also be taken
between finger changes. In an embodiment a calibration
measurement may, for example, be taken if the time
elapsed since the last finger change or since the last
calibration measurement is longer than 4 minutes. If a
calibration measurement is being taken then any timed
finger change may be delayed.
[0039] Figure 3B shows how a calibrated blood pres-
sure signal may be calculated based on an input blood
pressure signal and a second calibration blood pressure
signal. The input blood pressure signal is amplified such
that it has the same amplitude, or pulse pressure, as the
calibration signal. This amplified blood pressure signal
is offset by a bias pressure so that the mean arterial pres-
sure is matched to the calibration signal. The final cali-
brated measurement should therefore have similar
systolic and diastolic pressures to the calibration signal.
It should be noted that calibration may involve only
matching one of the pulse pressure or the mean arterial
pressure. Equally, other factors may be used to calibrate
the input signal. To more accurately calibrate an input
continuous blood pressure signal, the average values
over multiple cardiac cycles may be used, for instance,
the last 10 beats recorded in the continuous blood pres-
sure signal.
[0040] The factors calculated from the calibration sig-
nal are used to form a calibration function which is con-
tinuously applied to the input continuous blood pressure
signal from the time of calibration onwards. When each
recalibration is performed, a new calibration function is
calculated and applied to the continuous blood pressure
signal to provide a calibrated continuous blood pressure
measurement.
[0041] While certain embodiments have been de-

scribed, the embodiments have been presented by way
of example only, an area not intended to limit the scope
of the inventions.

Claims

1. A device (100) for use in monitoring blood pressure
comprising:

a controller (102) configured to:
monitor a first blood pressure measurement
based on a first blood pressure signal;
characterised in that:

a decision to initiate acquiring a second
blood pressure measurement is based on
med-dia-ratio calculated using the first
blood pressure signal only, wherein med-
dia-ratio is the difference between the mean
arterial pressure and the diastolic pressure
divided by the pulse pressure; and
wherein the controller (102) is further con-
figured to initiate acquiring the second blood
pressure measurement if the med-dia-ratio
exceeds a predetermined threshold.

2. A device according to claim 1, wherein the controller
(102) is further configured to initiate acquiring the
second blood pressure measurement if the pulse
pressure falls below 15 mmHG and/or to initiate ac-
quiring the second blood pressure measurement if
the pulse pressure exceeds 150 mmHG.

3. A device according to any preceding claim, wherein
the controller (102) is further configured to initiate
acquiring the second blood pressure measurement
if a change in pulse pressure over a period of time
exceeds a predetermined threshold.

4. A device according to claim 3, wherein the period of
time is a fixed time period or wherein the period of
time is the period of time since a predetermined point
in time.

5. A device according to claim 4, wherein the period of
time is a fixed time period and wherein the controller
(102) is further configured to initiate acquiring the
second blood pressure measurement if the pulse
pressure decreases by more than 50% over the pe-
riod of time and/or if the pulse pressure increases
by more than 100% over the period of time.

6. A device according to claim 5, wherein the period of
time is 90 seconds.

7. A device according to claim 3, wherein the period of
time is the period of time since a predetermined point
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in time, and wherein the controller (102) is further
configured to initiate acquiring the second blood
pressure measurement if the pulse pressure in-
creases by more than 60% since a previous second
blood pressure measurement or re-calibration
and/or if the pulse pressure decreases by more than
150% since a previous second blood pressure meas-
urement or re-calibration.

8. A device according to any preceding claim, wherein
the controller (102) is further configured to initiate
acquiring the second blood pressure measurement
if the med-dia-ratio falls below 21% and/or to initiate
acquiring the second blood pressure measurement
if the med-dia-ratio exceeds 51%.

9. A device according to any preceding claim, wherein
the controller (102) is further configured to re-cali-
brate the first blood pressure measurement based
on the second blood pressure measurement if the
first blood pressure measurement differs from the
second blood pressure measurement by a predeter-
mined amount.

10. A device according to claim 9, wherein the controller
(102) is configured to inhibit initiating acquiring a sec-
ond blood pressure measurement if a second blood
pressure measurement has been taken during a pre-
determined preceding period of time and if the first
blood pressure measurement was not recalibrated
in view of the second blood pressure measurement.

11. A device according to claim 9 or 10, wherein the con-
troller (102) is further configured to inhibit initiating
acquiring a second blood pressure measurement
based on a specific predetermined threshold being
exceeded, if, during a predetermined preceding pe-
riod of time, a second blood pressure measurement
has been taken based on said predetermined thresh-
old being exceeded and the first blood pressure
measurement was not recalibrated.

12. A device according to any preceding claim, further
comprising an arm cuff (140) and/or a finger cuff
(120).

13. A haemodynamic monitor (100) comprising a device
according to any preceding claim.

14. A method of monitoring blood pressure carried out
by the device of claim 1 comprising:

receiving a first blood pressure signal and mon-
itoring a first blood pressure measurement
based on the first blood pressure signal,
characterised in that:
a decision to initiate acquiring a second blood
pressure measurement is based on med-dia-ra-

tio calculated using the first blood pressure sig-
nal only, wherein med-dia-ratio is the difference
between the mean arterial pressure and the di-
astolic pressure divided by the pulse pressure,
and wherein the second blood pressure meas-
urement is initiated to be acquired if the med-
dia-ratio exceeds a predetermined threshold.

Patentansprüche

1. Vorrichtung (100) zur Verwendung bei der Überwa-
chung des Blutdruckes, umfassend:

eine Steuerung (102), welche konfiguriert ist,
zum:
Überwachen einer ersten Blutdruckmessung,
basierend auf einem ersten Blutdrucksignal;
dadurch gekennzeichnet, dass
eine Entscheidung über das Initiieren der Erfas-
sung einer zweiten Blutdruckmessung auf ein
med-dia-Verhältnis basiert, berechnet durch
ausschließliche Verwendung des ersten Blut-
drucksignals, wobei das med-dia-Verhältnis der
Unterschied zwischen dem durchschnittlichen
arteriellen Druck und dem diastolischen Druck
dividiert durch den Pulsdruck ist; und
wobei die Steuerung (102) ferner konfiguriert ist,
um das Erfassen der zweiten Blutdruckmes-
sung zu initiieren, falls das med-dia-Verhältnis
eine vorbestimmte Schwelle überschreitet.

2. Vorrichtung nach Anspruch 1, wobei die Steuerung
(102) ferner konfiguriert ist, um das Erfassen der
zweiten Blutdruckmessung zu initiieren, falls der
Pulsdruck 15 mm Hg unterschreitet und/oder um das
Erfassen der zweiten Blutdruckmessung zu initiie-
ren, falls der Pulsdruck 150 mm Hg überschreitet.

3. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Steuerung (102) ferner konfigu-
riert ist, um das Erfassen der zweiten Blutdruckmes-
sung zu initiieren, falls eine Änderung des Pulsdru-
ckes innerhalb einer Zeitspanne eine vorbestimmte
Schwelle überschreitet.

4. Vorrichtung nach Anspruch 3, wobei die Zeitspanne
eine feste Zeitspanne ist oder wobei die Zeitspanne
die Zeitspanne seit einem vorbestimmten Zeitpunkt
ist.

5. Vorrichtung nach Anspruch 4, wobei die Zeitspanne
eine feste Zeitspanne ist und wobei die Steuerung
(102) ferner konfiguriert ist, um das Erfassen der
zweiten Blutdruckmessung zu initiieren, falls der
Pulsdruck um mehr als 50% während der Zeitspanne
abfällt und/oder falls der Pulsdruck um mehr als
100% während der Zeitspanne steigt.
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6. Vorrichtung nach Anspruch 5, wobei die Zeitspanne
90 Sekunden beträgt.

7. Vorrichtung nach Anspruch 3, wobei die Zeitspanne
die Zeitspanne seit einem vorbestimmten Zeitpunkt
ist, und wobei die Steuerung (102) ferner konfiguriert
ist, um das Erfassen der zweiten Blutdruckmessung
zu initiieren, falls der Pulsdruck um mehr als 60%
seit einer vorhergehenden zweiten Blutdruckmes-
sung oder Neukalibrierung steigt und/oder falls der
Pulsdruck um mehr als 150% seit einer vorherge-
henden zweiten Blutdruckmessung oder Neukalib-
rierung abfällt.

8. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Steuerung (102) ferner konfigu-
riert ist, um das Erfassen der zweiten Blutdruckmes-
sung zu initiieren, falls das med-dia-Verhältnis 21%
unterschreitet und/oder um das Erfassen der zwei-
ten Blutdruckmessung zu initiieren, falls das med-
dia-Verhältnis 51% überschreitet.

9. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Steuerung (102) ferner konfigu-
riert ist, um die erste Blutdruckmessung neu zu ka-
librieren, basierend auf der zweiten Blutdruckmes-
sung, falls die erste Blutdruckmessung sich von der
zweiten Blutdruckmessung um einen vorbestimm-
ten Betrag unterscheidet.

10. Vorrichtung nach Anspruch 9, wobei die Steuerung
(102) konfiguriert ist, um das Initiieren des Erfassens
einer zweiten Blutdruckmessung zu verhindern, falls
eine zweite Blutdruckmessung während einer vor-
bestimmten vorhergehenden Zeitspanne ausgeführt
worden ist und falls die erste Blutdruckmessung im
Hinblick auf die zweite Blutdruckmessung nicht neu-
kalibriert worden war.

11. Vorrichtung nach Anspruch 9 oder 10, wobei die
Steuerung (102) ferner konfiguriert ist, um das Initi-
ieren des Erfassens einer zweiten Blutdruckmes-
sung basierend auf das Überschreiten einer spezi-
fischen Schwelle zu verhindern, falls, während einer
vorbestimmten vorhergehenden Zeitspanne, eine
zweite Blutdruckmessung ausgeführt worden ist, ba-
sierend auf das Überschreiten der vorbestimmten
Schwelle und auf der Tatsache, dass die erste Blut-
druckmessung nicht neukalibriert worden war.

12. Vorrichtung nach einem der vorhergehenden An-
sprüche, ferner umfassend eine Armmanschette
(140) und/oder eine Fingermanschette (120).

13. Hämodynamische Überwachungseinrichtung (100),
umfassend eine Vorrichtung nach einem der vorher-
gehenden Ansprüche.

14. Verfahren zum Überwachen des Blutdruckes, wel-
ches durch die Vorrichtung nach Anspruch 1 ausge-
führt wird, umfassend:

Empfangen eines ersten Blutdrucksignals und
Überwachen einer ersten Blutdruckmessung,
basierend auf das erste Blutdrucksignal,
dadurch gekennzeichnet, dass:
eine Entscheidung über das Initiieren des Erfas-
sens einer zweiten Blutdruckmessung auf ein
med-dia-Verhältnis basiert, welches durch aus-
schließliche Verwendung des ersten Blutdruck-
signals berechnet wird, wobei das med-dia-Ver-
hältnis der Unterschied zwischen dem durch-
schnittlichen arteriellen Druck und dem diasto-
lischen Druck dividiert durch den Pulsdruck ist,
und wobei die zweite Blutdruckmessung zum
Erfassen initiiert wird, falls das med-dia-Verhält-
nis eine vorbestimmte Schwelle überschreitet.

Revendications

1. Dispositif (100) destiné à être utilisé pour la sur-
veillance de la pression sanguine, comprenant :

un contrôleur (102) qui est configuré pour :
surveiller une première mesure de pression san-
guine sur la base d’un premier signal de pres-
sion sanguine ;
caractérisé en ce que :

une décision d’initier l’acquisition d’une se-
conde mesure de pression sanguine est ba-
sée sur un rapport pression moyenne-pres-
sion diastolique qui est calculé en utilisant
le premier signal de pression sanguine seu-
lement, dans lequel le rapport pression
moyenne-pression diastolique est la diffé-
rence entre la pression artérielle moyenne
et la pression diastolique divisée par la pres-
sion différentielle ; et
dans lequel le contrôleur (102) est en outre
configuré de manière à ce qu’il initie l’acqui-
sition de la seconde mesure de pression
sanguine si le rapport pression moyenne-
pression diastolique excède un seuil prédé-
terminé.

2. Dispositif selon la revendication 1, dans lequel le
contrôleur (102) est en outre configuré de manière
à ce qu’il initie l’acquisition de la seconde mesure de
pression sanguine si la pression différentielle chute
en-deçà de 15 mm de Hg et/ou de manière à ce qu’il
initie l’acquisition de la seconde mesure de pression
sanguine si la pression différentielle excède 150 mm
de Hg.
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3. Dispositif selon l’une quelconque des revendications
qui précèdent, dans lequel le contrôleur (102) est en
outre configuré de manière à ce qu’il initie l’acquisi-
tion de la seconde mesure de pression sanguine si
une variation de la pression différentielle sur une pé-
riode temporelle excède un seuil prédéterminé.

4. Dispositif selon la revendication 3, dans lequel la pé-
riode temporelle est une période temporelle fixe ou
dans lequel la période temporelle est la période tem-
porelle depuis un point temporel prédéterminé.

5. Dispositif selon la revendication 4, dans lequel la pé-
riode temporelle est une période temporelle fixe et
dans lequel le contrôleur (102) est en outre configuré
de manière à ce qu’il initie l’acquisition de la seconde
mesure de pression sanguine si la pression différen-
tielle diminue de plus de 50 % sur la période tempo-
relle et/ou si la pression différentielle augmente de
plus de 100 % sur la période temporelle.

6. Dispositif selon la revendication 5, dans lequel la pé-
riode temporelle est de 90 secondes.

7. Dispositif selon la revendication 3, dans lequel la pé-
riode temporelle est la période temporelle depuis un
point temporel prédéterminé, et dans lequel le con-
trôleur (102) est en outre configuré de manière à ce
qu’il initie l’acquisition de la seconde mesure de pres-
sion sanguine si la pression différentielle augmente
de plus de 60 % depuis une seconde mesure de
pression sanguine ou un étalonnage à nouveau an-
térieur(e) et/ou si la pression différentielle diminue
de plus de 150 % depuis une seconde mesure de
pression sanguine ou un étalonnage à nouveau an-
térieur(e).

8. Dispositif selon l’une quelconque des revendications
qui précèdent, dans lequel le contrôleur (102) est en
outre configuré de manière à ce qu’il initie l’acquisi-
tion de la seconde mesure de pression sanguine si
le rapport pression moyenne-pression diastolique
chute en-deçà de 21 % et/ou de manière à ce qu’il
initie l’acquisition de la seconde mesure de pression
sanguine si le rapport pression moyenne-pression
diastolique excède 51 %.

9. Dispositif selon l’une quelconque des revendications
qui précèdent, dans lequel le contrôleur (102) est en
outre configuré de manière à ce qu’il étalonne à nou-
veau la première mesure de pression sanguine sur
la base de la seconde mesure de pression sanguine
si la première mesure de pression sanguine diffère
de la seconde mesure de pression sanguine d’une
valeur prédéterminée.

10. Dispositif selon la revendication 9, dans lequel le
contrôleur (102) est configuré de manière à ce qu’il

inhibe l’initiation de l’acquisition d’une seconde me-
sure de pression sanguine si une seconde mesure
de pression sanguine a été prise pendant une pé-
riode temporelle précédente prédéterminée et si la
première mesure de pression sanguine n’a pas été
étalonnée à nouveau au vu de la seconde mesure
de pression sanguine.

11. Dispositif selon la revendication 9 ou 10, dans lequel
le contrôleur (102) est en outre configuré de manière
à ce qu’il inhibe l’initiation de l’acquisition d’une se-
conde mesure de pression sanguine sur la base du
fait qu’un seuil prédéterminé spécifique est excédé
si, pendant une période temporelle précédente pré-
déterminée, une seconde mesure de pression san-
guine a été prise sur la base du fait que ledit seuil
prédéterminé a été excédé et que la première me-
sure de pression sanguine n’a pas été étalonnée à
nouveau.

12. Dispositif selon l’une quelconque des revendications
qui précèdent, comprenant en outre un tensiomètre
pneumatique pour l’avant-bras (140) et/ou un ten-
siomètre pneumatique pour le doigt (120).

13. Dispositif de surveillance hémodynamique (100)
comprenant un dispositif selon l’une quelconque des
revendications qui précèdent.

14. Procédé de surveillance de la pression sanguine mis
en oeuvre au moyen du dispositif selon la revendi-
cation 1, comprenant :

la réception d’un premier signal de pression san-
guine et la surveillance d’une première mesure
de pression sanguine sur la base du premier
signal de pression sanguine ;
caractérisé en ce que :
une décision d’initier l’acquisition d’une seconde
mesure de pression sanguine est basée sur un
rapport pression moyenne-pression diastolique
qui est calculé en utilisant le premier signal de
pression sanguine seulement, dans lequel le
rapport pression moyenne-pression diastolique
est la différence entre la pression artérielle
moyenne et la pression diastolique divisée par
la pression différentielle, et dans lequel la se-
conde mesure de pression sanguine est initiée
de telle sorte qu’elle soit acquise si le rapport
pression moyenne-pression diastolique excède
un seuil prédéterminé.
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