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Description
BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0001] The presentdisclosure relates in general to pa-
tient monitoring and in particular to oximeter patient mon-
itors capable of determining perfusion index measure-
ments.

Description of the Related Art

[0002] Oximeter systems providing measurements of
a monitored patient have become the standard of care
in many patient care settings, including surgical, post sur-
gical, neonatal, general ward, home care, physical train-
ing, and the like. In general, oximeter systems accept
one or more noninvasive signals from an optical sensor
or probe capable of emitting multiple wavelengths of light
into a tissue site and capable of detecting light after at-
tenuated by the tissue site. The optical sensor generally
outputs intensity signal data. Fig. 1 illustrates a photop-
lethysmograph intensity signal 100 output by an oximeter
sensor. An oximeter does not directly detect absorption,
and hence does not directly measure a standard plethys-
mograph waveform. However, the standard plethysmo-
graph can be derived by observing that the detected in-
tensity signal 100 is merely an out of phase version of
an absorption profile known to one of skill in the art. That
is, the peak detected intensity 102, generally corre-
sponds to a minimum absorption, and minimum detected
intensity 104, generally corresponds to a maximum ab-
sorption. Further, a rapid rise in absorption during an in-
flow phase of the plethysmograph is reflected in a rapid
decline 106 in intensity. Likewise, a gradual decline in
absorption during the outflow phase of the plethysmo-
graph is reflected in a gradual increase 108 in detected
intensity.

[0003] Fig. 2 illustrates a flow calculator 200 which re-
ceives a processed signal 202 responsive to at least one
of the intensity signals output from the sensor. In an em-
bodiment, the flow calculator outputs an indication of
blood flow, such as, for example, a perfusion index (PI)
204. In an embodiment, the Pl 204 comprises a relative
indication of pulse strength at a monitoring site. For ex-
ample, the Pl 204 may be defined as the ratio of the
wavelength’s (A) AC signal to the DC signal, or the per-
centage of pulsatile signal to non-pulsatile signal, accord-
ing to the following:

Pl = (Amax - )\min)/)\DC

where ajax is the maximum value, A, is the minimum
value, and Ap is the average value of the signal 202.
[0004] Once calculated, the Pl 204 may advanta-
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geously be displayed in a wide number of ways, including
rising LEDs or other display elements, text, graphics, or
other visual elements including color, flashing, and the
like, trended data, trace data, orthe like. Fig. 3A illustrates
a display output for an oximeter patient monitor 302 in-
cluding atextual Pl display 304 (shown as "3.25 PI") rang-
ing from 1.0 to 20. Fig. 3B illustrates a display output for
a handheld oximeter patient monitor 322 including a PI
bar 324 ranging from, for example, "<.1 %" to ">5%" with
steps of "<.1 %," ".25%," ".5%," "1%," "1.25%," "1.5%,"
"1.75%,""2%,""3%," and ">5%." An artisan will recognize
from the disclosure herein that various steps and a wide
variety of scalars or other mathematical mapping can be
used to make Pl numbers more readily understandable
to a caregiver. However, using the foregoing scale, the
Pl bar 324 can be used as a diagnostic tool during low
perfusion for the accurate prediction of illness severity,
especially in neonates. Moreover, the rate of change in
the Plbar 324 can beindicative of blood loss, sleep arous-
al, sever hypertension, pain management, the presence
or absence of drugs, or the like. According to one em-
bodiment, a measurement below about "1.25%" may in-
dicate medical situations in need of caregiver attention,
specifically in monitored neonates. Because of the rele-
vance of about "1.25%", the Pl bar 324 may advanta-
geously include level indicia that switch sides of the PI
bar 324, thus highlighting any readings below about that
threshold. Moreover, behavior of the Pl bar 324, as dis-
cussed below, may advantageously draw attention to
monitored values below such a threshold.

[0005] The PI bar 324 may advantageously activate
LEDs from a bottom toward a top such that the bar "fills"
to a level proportional to the measured value. In one em-
bodiment, the Pl bar 324 shows a static value of perfusion
for a given time period, such as, for example, one or more
pulses. In another embodiment, or functional setting, the
Pl bar 324 may advantageously pulse with a pulse rate,
may hold the last reading and optionally fade until the
next reading, may indicate historical readings through
colors or fades, traces or the like. Additionally, the Pl bar
324 may advantageously change colors, flash, increas-
ingly flash, or the like to indicate worsening measured
values of perfusion.

[0006] Asdiscussedabove, the monitors 302, 322 may
include output functionality that outputs, for example,
trend perfusion data, such that a caregiver can monitor
measured values of perfusion over time. Alternatively or
additionally, the monitors 302, 322 may display historical
trace data on an appropriate display indicating the meas-
ured values of perfusion over time. In an embodiment,
the trend data is uploaded to an external computing de-
vice through, for example, a multipurpose sensor con-
nector or other input output systems such as USB, serial
or parallel ports, computing networks, or the like. Addi-
tional information regarding the calculation and use of PI
is disclosed in the ‘065 patent, assigned to Masimo Cor-
poration ("Masimo") of Irvine, California.

[0007] WO 2004/034898 A2 discloses a method for
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the presentation of information concerning variations of
the arterial filling with blood (perfusion) of organs of living
beings on the user surface of a display screen. In said
method the data required for the presentation (perfusion
index) is derived, using an algorithm, from measuring
values of a non-invasive photometric measuring process
for determining the arterial oxygen saturation of the
blood. A first perfusion index is defined as a reference
value and the subsequent perfusion indices are deter-
mined as relative deviations with respect to the reference
value, said relative deviations being presented in the form
of analog, graphic elements on the user surface as infor-
mation concerning the variations of the perfusion.

SUMMARY OF THE DISCLOSURE

[0008] Aspects of the present disclosure include a sys-
tem which provides a more accurate indication of PI. In
one embodiment, the wavelength used to determine PI
is in the infrared (IR) spectrum. IR wavelengths are more
independent of saturation than are wavelengths in the
Red (R) spectrum. As a result, when the saturation
changes, the PI calculated from a R wavelength tends
to vary greater than the PI calculated from a IR wave-
length. Although the IR intensity signal data is less re-
sponsive to saturation than various other intensity chan-
nels, the IR intensity signal remains somewhat suscep-
tible to motion-induced noise, distortion and the like. In
general, Pl measurements during lower signal quality or
distortion generally trends the Pl too high. As understood
by an artisan from the disclosure herein, higher Pl meas-
urements should correlate to better perfusion through the
tissue site, and lower Pl measurements should correlate
to lower perfusion through the tissue site. Thus, noise
may cause a patient monitor to give a caregiver the in-
dication that a patient has better perfusion through a
measurement site than is actually the case.

[0009] Based at least thereon, embodiments of the
present disclosure seek to reduce an error between a
calculated measurement of Pl and actual conditions. In
an embodiment, a baseline perfusion index ("baseline
PI1") is determined and used to improve measurements
during motion conditions. For example, a smoother may
advantageously determine a baseline Pl during strong
signal quality, high signal confidence conditions, and use
that baseline PI or a statistical combination of baseline
Pls instead of or in addition to the current Pl that is being
influenced by noise. In an embodiment, the smoother
selects the lower Pl value as the output Pl value. This is
because motion noise tends to increase PI, thus the lower
P1 value tends to be the more accurate value.

[0010] Inanembodiment, Pliscalculated using atleast
two different calculation techniques. The two different
calculations are analyzed and a PI indication is deter-
mined. In an embodiment, the lower of the two Pl values
is chosen. In an embodiment, the Pl values are averaged
or statistically analyzed to determine a more accurate
value for PI.
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[0011] The present invention relates to a method of
smoothing a perfusion index measurement according to
claim 1 and to an oximeter according to claim 3. The
present disclosure further discloses the following meth-
ods and oximeter which do not fall within the scope of
the claims.

[0012] A method of determining an indication of per-
fusion index in a patient monitor is disclosed. The method
includes the steps of receiving plethysmographic data,
calculating two or more indications of perfusion index us-
ing at least two different calculation techniques, and de-
termining a final indication of perfusion index based on
the indications of perfusion index. In an example, the final
indication of perfusion index is determined by selecting
the lowest indication of perfusion index. In an example,
the final indication of perfusion index is determined by
statistical analysis. In an example, the final indication of
perfusion index is determined by averaging the indica-
tions of perfusion index. perfusionindexis disclosed. The
method includes the steps of receiving plethysmographic
data and determining an indication of perfusion index by
utilizing at least one calculation techniques to determine
a resulting indication of perfusion index. In an example,
determining the indication of perfusion index includes uti-
lizing the calculation technique that will result in the low-
est perfusion index value.

[0013] A disclosed oximeter includes an input capable
of receiving intensity signal data responsive to intensity
signals acquired from a detector capable of detecting
light attenuated by body tissue, a first calculator config-
ured to calculate a firstindication of perfusion index using
a first calculation technique, a second calculator config-
ured to calculate a second indication of perfusion index
using a second calculation technique and a processor
configured to utilize at least one of the first and second
calculators to determine a resulting indication of per-
fusion index. In an example, the processor is configured
to select the calculator which calculates the lowest indi-
cation of perfusion index. In an example, the processor
utilizes both calculation techniques. In an example, the
processor is further configured to select the lowest indi-
cation of perfusion index as the resulting indication of
perfusion index.

[0014] A method of determining anindication of a phys-
iological condition using data responsive to intensity sig-
nals acquired from a detector capable of detecting light
attenuated by body tissue is disclosed, The method in-
cludes the steps of determining one or more indications
of pulse information from data responsive to intensity sig-
nals acquired from a detector capable of detecting light
attenuated by body tissue, determining a first indication
of amplitude data for a single pulse based on the one or
more indications of pulse information, determining a sec-
ond indication of amplitude data for a plurality of pulses
based on the one or more indications of pulse informa-
tion, determining a final indication of amplitude data
based on the first and second indications and outputting
the final indication. In an example, the amplitude data is
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used to determine an indication of perfusion. In an em-
bodiment, determining a final indication includes select-
ing the lowest indication of amplitude from the first and
second indications of amplitude. In an example, deter-
mining a final indication includes averaging the first and
second indications of amplitude. In an embodiment, de-
termining a final indication is based on a statistical anal-
ysis of the first and second indications of amplitude. In
an example, the combination includes an averaged com-
bination of pulses. In an example, the combination indl-
cudes a maximum and minimum amplitude of a plurality
of pulses. In an example, the combination includes a sta-
tistical combination of pulses.

[0015] For purposes of summarizing the disclosure,
certain aspects, advantages and novel features of the
disclosure have been described herein. Of course, it is
to be understood that not necessarily all such aspects,
advantages or features will be embodied in any particular
embodiment of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] A general architecture that implements the var-
ious features of the disclosure will now be described with
reference to the drawings. The drawings and the asso-
ciated descriptions are provided to illustrate embodi-
ments of the disclosure and not to limit its scope.

Fig. 1 illustrates a graph showing an intensity
"plethysmograph" oximetry waveform.

Fig. 2 illustrates a flow calculator capable of deter-
mining measurements for a perfusion index.

Figs. 3A - 3B illustrate patient monitors capable of
calculating and displaying the measurements of Fig.
2,

Fig. 4 illustrates a simplified block diagram of a
smoothed perfusion index generator, according to
an embodiment of the disclosure.

Fig. 5illustrates a flow chart of a smoothing process,
according to an embodiment of the disclosure.

Fig. 6 illustrates another embodiment of a simplified
block diagram of a smoothed perfusion index gen-
erator.

Fig. 7 illustrates a simplified block diagram of an em-
bodiment of a Pl determination system using multiple
PI calculation techniques.

Fig. 8illustrates a flow chart of a Pl decision process,
according to another embodiment of the disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0017] Fig. 4 illustrates a simplified block diagram of a
smoothed perfusion index generator 400, according to
an embodiment of the disclosure. As shown, the gener-
ator 400 includes a flow calculator 402, ad smoother 404
and optional indications of noise, including a measure of
distortion 406, signal quality 408, and waveform quality
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410. In an embodiment, a data signal 420 responsive to
an intensity signal is input into the flow calculator 402,
and a current value 422 of Pl is calculated. A skilled ar-
tisan will recognize a number of calculations that can
determine values of perfusion, including, for example,
the foregoing ratio of the AC signal to the DC signal. The
current value 422 of PI, which in an embodiment is sub-
ject to noise and distortion in the data signal 420, is input
into the smoother 404, which reduces an error between
the current value 422 of Pl and actual perfusion condi-
tions. Forexample, the smoother 404 determines abase-
line PI, and depending upon an indication of some or all
of an amount of distortion, noise, signal quality, and/or
waveform quality in the data signal 422, substitute or
combine the baseline PI for or with the current value 422
to generate an output PI 430.

[0018] In an embodiment, the wavelength used to de-
termine Plisintheinfrared (IR) spectrum. IR wavelengths
are more independent of saturation than are wavelengths
in, for example, the Red (R) spectrum. As a result, when
the saturation changes, the Pl calculated from a R wave-
length tends to vary greater than the Pl calculated from
a IR wavelength.

[0019] Inanembodiment, the distortion signal 406 may
comprise a Boolean value indicating whether the data
signal 422 includes, for example, motion-induced noise.
Although an artisan will recognize from the disclosure
herein a number of methodologies for deriving the dis-
tortion signal 406, derivation of a Boolean distortion sig-
nal is disclosed in U.S. Pat. No. 6,606,511. Alternatively,
or in addition to, the signal quality signal 408 may com-
prise a Boolean value indicating whether the data signal
422 meets various waveform criteria Although an artisan
will recognize from the disclosure herein a number of
methodologies for deriving the signal quality signal 408,
derivation of a Boolean distortion signal is disclosed in
the '511 patent. Alternatively, or in addition to, a feature
extractor 440 may advantageously produce waveform
quality outputs 410, indicative of waveform quality or
waveform shape. Although an artisan will recognize from
the disclosure herein a number of methodologies for de-
riving the waveform quality signal 410, derivation thereof
is disclosed in the 065 patent.

[0020] Thus, the smoother 404 accepts one or more
different indicators of the quality of the data signal 420,
and determines how to smooth the Pl output to reduces
errors between data trends and actual perfusion condi-
tions. In an embodiment, the smoothing may advanta-
geously comprise statistical weighting, other statistical
combinations, or simply passing the Pl 422 through to
the output, depending upon one or more of the quality
signals 406, 408, 410, or logical combinations thereof.
In an embodiment, the smoother 404 selects the lowest
Pl value to pass to the output Pl 422. This is because
motion noise tends to increase P, thus the lower Pl value
tends to be the more accurate value.

[0021] Upon the output of a smoothed Pl measure-
ment, a monitor may advantageously audibly and/or vis-
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ually presents the measurementto a caregiver, and when
the measurement meets certain defined thresholds or
behaviors, the monitor may advantageously audibly
and/or visually alert the caregiver. In other embodiments,
the monitor may communicate with other computing de-
vices to alert the caregiver, may compare longer term
trend data before alarming, or the like.

[0022] Fig. 5 illustrates a flow chart of a smoothing
process 500, according to an embodiment of the disclo-
sure. In block 502, data is acquired responsive to one or
more of multiple channel intensity signals. In block 504,
a determination is made whether distortion is present,
whether signal quality is good, whether there is motion-
induced-noise or the like. When acceptable noise levels
exist, in block 506, the baseline Pl becomes the current
Pl and in block 508, the baseline Pl is output. However,
when unacceptable signal quality or the like is detected,
the current Pl is compared to the baseline Pl. When the
current Pl is smaller than the baseline PI, in block 506,
the baseline Pl becomes the current Pl. However, when
the current Pl is greater than or equal to the baseline P,
the baseline Pl is output in block 510. Thus, the smooth-
ing process 500 determines when a baseline Pl can be
acquired in quality monitoring conditions, and then uses
that baseline Pl to avoid drift or other errors that may
deteriorate the accuracy of the Pl output. An artisan will
recognize from the disclosure herein that the baseline PI
could be reset periodically, some or all iterations, when
other occurrences or measurements suggest a reinitial-
ization, when various trends occur, or the like.

[0023] Fig. 6 illustrates another embodiment of a sim-
plified block diagram of a smoothed perfusion index gen-
erator 600. As shown, the generator 600 includes a
smoother 604 and optional indications of noise, including
ameasure of distortion 606, signal quality 608, waveform
quality 610, and Pleth Feature Extractor similar to those
described with respect to Fig. 4. In an embodiment, a
data signal 620 responsive to an intensity signal is input
into the Pl Analyzer 602, and a Pl value 422 is outputted
for use by the smoother 604. In an embodiment, the PI
Analyzer employs multiple different calculation tech-
niques to determine a more accurate indication of PI. In
an embodiment, based on the indications of distortion
signal quality, waveform quality and/or other indications
of signal quality, a specific calculation technique is used
to determine a Pl output value 622.

[0024] Fig. 7 illustrates a simplified block diagram of
an embodiment of a Pl determination system 700 using
multiple PI calculation techniques. As shown, pleth data
720 is input into the system. The pleth data 720 is then
routed to at least two different Pl calculators 702, 704.
In an embodiment, more than two different types of cal-
culation techniques can be used. The at least two Pl cal-
culators 702, 704 output Pl indications for input into the
Pl selector 706. The Pl selector 706 determines a Pl val-
ue to output. In an embodiment, the Pl selector chooses
the lowest Pl value. In general, the lower PI value should
be the more accurate value, particularly in the presence
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of motion induced noise. This is because motion induced
noise tends to raise Pl values. In an embodiment, the Pl
selector 706 averages or otherwise analyzes the PI val-
ues using statistical modeling in order to determine a
more accurate value of PI.

[0025] Inanembodiment, one ofthe Plcalculators 702,
704 determines a Pl value based on pulse by pulse de-
termination of PI, such as, for example, using the follow-
ing Pl formula as described above:

Pl = ()\méx - )\min)/)\DC

[0026] Inanembodiment, one ofthe Plcalculators 702,
704 determines a Pl value based on a fixed or variable
interval of pleth data including more than one pulse, in
effect calculating a bulk PI.

[0027] Fig. 8 illustrates a flow chart of a Pl decision
process 800, according to another embodiment of the
disclosure. At block 802, the process 800 receives pleth
data 802. The process then moves to block 804 where
the process 800 calculates at least two different Pl indi-
cations, such as, for example, as described with respect
toFig. 7. The process 800 then moves to block 806 where
an indication of Pl is determined based on the different
calculations, again, such as, for example, as described
with respect to Fig. 7. The process 800 then repeats itself
for each Pl value determination.

[0028] While the above perfusion index determination
systemhas been described in certain embodiments here-
in, other embodiments of the present disclosure will be
known to those of skill in the art from the descriptions
herein. Moreover, the described embodiments have
been presented by way of example only, and are not
intended to limit the scope of the disclosure. Moreover,
those of skill in the art understand that information and
signals can be represented using a variety of different
technologies and techniques. For example, data, instruc-
tions, commands, information, signals, bits, symbols,
and chips that can be referenced throughout the above
description may be represented by voltages, currents,
electromagnetic waves, magnetic fields or particles, op-
tical fields or particles, or any combination thereof.
[0029] Those of skill in the art further appreciate that
the various illustrative logical blocks, modules, circuits,
and algorithm steps described in connection with the em-
bodiments disclosed herein can be implemented as elec-
tronic hardware, computer software, or combinations of
both. To illustrate this interchangeability of hardware and
software, various illustrative components, blocks, mod-
ules, circuits, and steps have been described above gen-
erally in terms of their functionality. Whether such func-
tionality is implemented as hardware or software de-
pends upon the particular application and design con-
straints imposed on the overall system. Skilled artisans
can implement the described functionality in varying
ways for each particular application, but such implemen-
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tation decisions should not be interpreted as causing a
departure from the scope of the present disclosure.
[0030] The various illustrative logical blocks, modules,
and circuits described in connection with the embodi-
ments disclosed herein can be implemented or per-
formed with a general purpose processor, a digital signal
processor (DSP), an application specific integrated cir-
cuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or tran-
sistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions de-
scribed herein. A general purpose processor can be a
microprocessor, butin the alternative, the processor can
be any conventional processor, controller, microcontrol-
ler, or state machine. A processor can also be imple-
mented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality
of microprocessors, one or more microprocessors in con-
junction with a DSP core, or any other such configuration.
[0031] The steps of a method or algorithm described
in connection with the embodiments disclosed herein can
be embodied directly in hardware, in a software module
executed by a processor, or in a combination of the two.
A software module can reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, a CD-
ROM, or other form of storage medium known in the art.
A storage medium is coupled to the processor, such that
the processor can read information from, and write infor-
mation to, the storage medium. In the alternative, the
storage medium can be integral to the processor. The
processor and the storage mediumcanresideinan ASIC.
The ASIC can reside in a user terminal, physiological
monitor and/or sensor. The processor and the storage
medium can reside as discrete components in a user
terminal, physiological monitor and/or sensor.

[0032] Although the foregoing disclosure has been de-
scribed in terms of certain preferred embodiments, other
embodiments will be apparent to those of ordinary skill
in the art from the disclosure herein. Additionally, other
combinations, omissions, substitutions and modifica-
tions will be apparent to the skilled artisan in view of the
disclosure herein. Moreover, it is contemplated that var-
ious aspects and features of the disclosure described
can be practiced separately, combined together, or sub-
stituted for one another, and that a variety of combination
and subcombinations of the features and aspects can be
made and still fall within the scope of the disclosure. Fur-
thermore, the systems described above need notinclude
all of the modules and functions described in the pre-
ferred embodiments.

Claims
1. A method of smoothing a perfusion index measure-

ment, said method being performed by an oximeter
system and comprising the following steps:
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receiving intensity signal data responsive to in-
tensity signals acquired from a detector capable
of detecting light attenuated by body tissue;
calculating a current value of perfusion index
and inputting said current value into a smoother
module, said smoother module further accept-
ing one or more indicators of the quality of the
intensity signal data and performing the follow-
ing steps:

when said one or more indicators indicate
a good quality of the received intensity sig-
nal data, a baseline perfusion index be-
comes the current value of perfusion index
and the baseline perfusion index is output,
and

when said one or more indicators indicate
a poor quality of the received intensity signal
data, the current value of the perfusion in-
dex is compared to the baseline perfusion
index, and

when said current value of perfusionin-
dex is smaller than the baseline per-
fusion index, the baseline perfusion in-
dex becomes the current value of per-
fusion index and the baseline perfusion
index is output, and

when said current value of perfusionin-
dex s greater than or equal to the base-
line perfusion index, the baseline per-
fusion index is output.

2. The method of Claim 1, wherein the signal is respon-
sive to an IR intensity signal.

3. An oximeter comprising:

a flow calculator (402) configured to receive in-
tensity signal data responsive to intensity sig-
nals acquired from a detector capable of detect-
ing light attenuated by body tissue, and config-
ured to calculate a current perfusionindex value;
a memory storing a baseline perfusion index;
a smoother module (404) including a processor
configured to accept one or more indicators of
the quality of the intensity signal data and to per-
form the following steps:

when said one or more indicators indicate
a good quality of the received intensity sig-
nal data, the baseline perfusion index be-
comes the current perfusion index value
and the baseline perfusion index is output,
and

when said one or more indicators indicate
a poor quality of the received intensity signal
data, the current perfusion index value is
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compared to the baseline perfusion index, 2. Verfahren nach Anspruch 1, wobei das Signal auf
and ein IR-Intensitatssignal anspricht.
when said current perfusion index val- 3. Oximeter, welches Folgendes aufweist:
ue is smaller than the baseline per- 5
fusion index, the baseline perfusion in- eine Flussberechnungseinrichtung (402), die
dex becomes the current perfusion in- dafiir ausgelegt ist, Intensitatssignaldaten an-
dex value and the baseline perfusion sprechend auf von einem Detektor, der in der
index is output, Lage ist, von Koérpergewebe abgeschwéchtes
when said current perfusion index val- 70 Licht zu detektieren, erfasste Intensitatssignale
ue is greater than or equal to the base- zu empfangen, und dafiir ausgelegt ist, einen
line perfusion index, the baseline per- aktuellen Perfusionsindexwert zu berechnen,
fusion index is output. einen Speicher, der einen Grundlinien-Perfusi-
onsindex speichert,
4. TheoximeterofClaim 3, further comprisinga monitor 15 ein Glattungsmodul (404), das einen Prozessor
configured to alert a caregiver when said output aufweist, der daflir ausgelegt ist, einen oder
meets defined thresholds or behaviors. mehrere Indikatoren zur Qualitat der Intensitats-

signaldaten zu akzeptieren und die folgenden
Schritte auszufihren:

Patentanspriiche 20
wenn der eine oder die mehreren Indikato-
1. Verfahren zum Glatten einer Perfusionsindexmes- ren eine gute Qualitat der empfangenen In-
sung, wobei das Verfahren durch ein Oximetersys- tensitatssignaldaten angeben, wird der
tem ausgeflhrt wird und folgende Schritte aufweist: Grundlinien-Perfusionsindex zum aktuellen
25 Perfusionsindexwert und wird der Grundli-

Empfangen von Intensitatssignaldaten anspre-
chend auf von einem Detektor, der in der Lage
ist, von Korpergewebe abgeschwéchtes Licht
zu detektieren, erfasste Intensitatssignale,

nien-Perfusionsindex ausgegeben, und

wenn der eine oder die mehreren Indikato-
ren eine schlechte Qualitat der empfange-
nen Intensitatssignaldaten angeben, wird

Berechnen eines aktuellen Werts des Perfusi- 30 der aktuelle Perfusionsindexwert mit dem
onsindex und Eingeben des aktuellen Werts in Grundlinien-Perfusionsindex  verglichen,
ein Glattungsmodul, wobei das Glattungsmodul und
ferner einen oder mehrere Indikatoren zur Qua- wenn der aktuelle Wert des Perfusionsin-
litdt der Intensitatssignaldaten akzeptiert und dex kleiner als der Grundlinien-Perfusions-
folgende Schritte ausfiihrt: 35 index ist, wird der Grundlinien-Perfusions-
wenn der eine oder die mehreren Indikatoreh index zum aktuellen Wert des Perfusions-
eine gute Qualitat der empfangenen Intensitats- index und wird der Grundlinien-Perfusions-
signaldaten angeben, wird ein Grundlinien-Per- index ausgegeben,
fusionsindex zum aktuellen Wert des Perfusi- wenn der aktuelle Wert des Perfusionsin-
onsindex und wird der Grundlinien-Perfusions- 40 dex groRer oder gleich dem Grundlinien-
index ausgegeben, und Perfusionsindex ist, wird der Grundlinien-
wenn der eine oder die mehreren Indikatoren Perfusionsindex ausgegeben.
eine schlechte Qualitat der empfangenen Inten-
sitatssignaldaten angeben, wird der aktuelle 4. Oximeter nach Anspruch 3, welches ferner eine
Wert des Perfusionsindex mit dem Grundlinien- 45 Uberwachungseinrichtung aufweist, die dafiir aus-
Perfusionsindex verglichen, und gelegtist, einen Pflegedienstleister zuwarnen, wenn
die Ausgabe definierte Schwellenwerte oder Verhal-

wenn der aktuelle Wert des Perfusionsin- tensweisen erfillt.

dex kleiner als der Grundlinien-Perfusions-

index ist, wird der Grundlinien-Perfusions- 50

index zum aktuellen Wert des Perfusions- Revendications

index und wird der Grundlinien-Perfusions-

index ausgegeben, und 1. Procédé de lissage d’'une mesure d’indice de perfu-

wenn der aktuelle Wert des Perfusionsin- sion, ledit procédé étant effectué par un systéme

55 d’oxymetre et comprenant les étapes suivantes :

dex groRer oder gleich dem Grundlinien-
Perfusionsindex ist, wird der Grundlinien-
Perfusionsindex ausgegeben.

réception de données de signaux d’intensité en
réponse a des signaux d’intensité acquis a partir
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d’un détecteur capable de détecter une lumiére
atténuée par un tissu corporel ;

calcul d’'une valeur actuelle d’un indice de per-
fusion et entrée de ladite valeur actuelle dans

diquent une médiocre qualité des données
de signaux d'’intensité recus, la valeur ac-
tuelle de I'indice de perfusion est comparée
a l'indice de perfusion de base, et

un module de lissage, ledit module de lissage 5
acceptant en outre un ou plusieurs indicateurs lorsque ladite valeur actuelle de l'indice de per-
de la qualité des données de signaux d’intensité fusion est inférieure a l'indice de perfusion de
et effectuant les étapes suivantes : base, I'indice de perfusion de base devient la
valeur actuelle de I'indice de perfusion etl'indice
lorsque ledit un ou plusieurs indicateurs in- 70 de perfusion de base est émis, et
diquent une bonne qualité des données de lorsque ladite valeur actuelle de 'indice de per-
signaux d’intensité regus, un indice de per- fusion est supérieure ou égale a l'indice de per-
fusion de base devient la valeur actuelle de fusion de base, I'indice de perfusion de base est
l'indice de perfusion et I'indice de perfusion émis.
de base est émis, et 15
lorsque ledit un ou plusieurs indicateurs in- Oxymetre selon la revendication 3, comprenant en
diquent une qualité médiocre des données outre un moniteur congu pour alerter un soignant
de signaux d’intensité regus, la valeur ac- lorsque ladite sortie atteint des seuils ou des com-
tuelle de l'indice de perfusion est comparée portements définis.
a l'indice de perfusion de base, et 20
lorsque ladite valeur actuelle de I'indice de per-
fusion est inférieure a l'indice de perfusion de
base, l'indice de perfusion de base devient la
valeur actuelle de I'indice de perfusion etl'indice 25
de perfusion de base est émis, et
lorsque ladite valeur actuelle de I'indice de per-
fusion est supérieure ou égale a I'indice de per-
fusion de base, I'indice de perfusion de base est
émis. 30
2. Procédé selon la revendication 1, dans lequel le si-
gnal estenvoyé enréponse aunsignald’intensité IR.
3. Oxymetre comprenant : 35

un calculateur de débit (402) congu pour rece-

voir des données de signaux d’intensité en ré-
ponse a des signaux d’intensité acquis a partir
d’'un détecteur capable de détection une lumiére 40
atténuée par un tissu corporel, et congu pour
calculer une valeur actuelle de lindice de
perfusion ;

une mémoire stockant un indice de perfusion de
base ; 45
un module de lissage (404) comprenant un pro-
cesseur congu pour accepter ou un plusieurs
indicateurs de la qualité des données de signaux
d’'intensité et pour effectuer les étapes
suivantes : 50

lorsque ledit un ou plusieurs indicateurs in-
diquent une bonne qualité des données de
signaux d’intensité regus, I'indice de perfu-
sion de base devient la valeur actuelle de 55
l'indice de perfusion et I'indice de perfusion

de base est émis, et

lorsque ledit un ou plusieurs indicateurs in-
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