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&) ABSTRACT

An operator-controllable medical monitoring system includ-
ing at least one medical sensor that is adapted to monitor at
least one patient characteristic, a plurality of medical moni-
tors, each including a monitor wireless transceiver and a
medical information display and a patient companion assem-
bly including a patient companion assembly wireless trans-
ceiver and a medical monitor selector wirelessly operative to
initially select one of the plurality of medical monitors and to
provide a monitor selection indication which is visually sen-
sible to the operator.
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WIRELESS MEDICAL MONITORING
SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates to medical monitoring
systems, particularly to wireless medical monitoring sys-
tems.

BACKGROUND OF THE INVENTION

[0002] The following publications are believed to represent
the current state of the art: U.S. Pat. Nos. 5,036,869; 5,394,
882;6,093,146; 6,544,173, 6,705,990, 6,544,174; 6,749,566;
6,801,137; 6,817,979; 6,852,084; 6,840,904 and 6,139,503
and U.S. published Patent Application Nos. 2004/0203434
and 2007/0112274.

SUMMARY OF THE INVENTION

[0003] The present invention seeks to provide a wireless
medical monitoring system.

[0004] There is thus provided in accordance with a pre-
ferred embodiment of the present invention an operator-con-
trollable medical monitoring system including at least one
medical sensor that is adapted to monitor at least one patient
characteristic, a plurality of medical monitors, each including
a monitor wireless transceiver and a medical information
display and a patient companion assembly including a patient
companion assembly wireless transceiver and a medical
monitor selector wirelessly operative to initially select one of
the plurality of medical monitors and to provide a monitor
selection indication which is visually sensible to the operator.
[0005] In accordance with a preferred embodiment of the
present invention the patient companion assembly is opera-
tive automatically to establish communication between the at
least one medical sensor and the initially selected one of the
plurality of medical monitors absent operator intervention.
Preferably, the patient companion assembly is responsive to
the operator intervention to automatically select another one
of the plurality of medical monitors. Additionally or alterna-
tively, the at least one medical sensor also includes a sensor
wireless transmitter which is adapted to communicate with
the patient companion assembly wireless transceiver.

[0006] In accordance with another preferred embodiment
of the present invention the patient companion assembly also
includes sensing circuitry operative to sense changes in elec-
trical characteristics of the operator-controllable medical
monitoring system which are indicative of the activation of
the at least one medical sensor, and to power up the patient
companion assembly upon sensing the changes. Preferably,
the changes in electrical characteristics include changes in
impedance.

[0007] In accordance with yet another preferred embodi-
ment of the present invention the patient companion assembly
also includes at least one medical sensor interface subunit.
Preferably, the at least one medical sensor interface subunit
includes at least one of a pressure sensor interface subunit, an
ECG sensor interface subunit, an SPO2 sensor interface sub-
unit, a temperature sensor interface subunit, a blood chemis-
try sensor interface subunit and a respiratory parameter sen-
sor interface subunit.

[0008] In accordance with still another preferred embodi-
ment of the present invention the pressure sensor interface
subunit includes a plurality of pressure sensor connectors,
each operative to be coupled to a medical pressure sensor, a
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plurality of pressure input channel interfaces, each coupled to
one of the plurality of pressure sensor connectors and each
including an amplifier and a filter, at least one A/D converter
which is operative to convert analog pressure sensor signals
received from the plurality of pressure input channel inter-
faces to digital pressure sensor signals and a pressure sensor
input processor operative to adapt the digital pressure sensor
signals for digital wireless communication, and to supply the
digital pressure sensor signals to the patient companion
assembly wireless transceiver.

[0009] Preferably, the ECG sensor interface subunit
includes a multi-channel ECG sensor connector including a
plurality of channels, each of the plurality of channels being
operative to be coupled to an ECG electrode, an ECG input
channel interface coupled to the multi-channel ECG sensor
connector and including an amplifier and a filter, at least one
A/D converter which is operative to convert analog ECG
signals received from the ECG input channel interface to
digital ECG signals and an ECG input processor operative to
adapt the digital ECG signals for digital wireless communi-
cation, and to supply the digital ECG signals to the patient
companion assembly wireless transceiver.

[0010] Inaccordance with a further preferred embodiment
of the present invention the SPO2 sensor interface subunit
includes an SPO2 sensor connector operative to be coupled to
an SPO2 sensor, an SPO2 input channel interface coupled to
the SPO2 sensor connector and including an amplifier and a
filter, an A/D converter which is operative to convert analog
SPO2 sensor signals received from the SPO2 input channel
interface to digital SPO2 sensor signals and an SPO2 input
processor operative to adapt the digital SPO2 sensor signals
for digital wireless communication, and to supply the digital
SPO2 sensor signals to the patient companion assembly wire-
less transceiver.

[0011] Inaccordance with yet a further preferred embodi-
ment of the present invention temperature sensor interface
subunit includes a temperature sensor connector operative to
be coupled to a temperature sensor, a temperature input chan-
nel interface coupled to the temperature sensor connector and
including an amplifier and a filter and an A/D converter which
is operative to convert analog temperature sensor signals
received from the temperature input channel interface to digi-
tal temperature sensor signals, and to supply the digital tem-
perature sensor signals to the patient companion assembly
wireless transceiver via the SPO2 input processor.

[0012] Preferably, the blood chemistry sensor interface
subunit includes at least one blood chemistry sensor connec-
tor operative to be coupled to at least one blood chemistry
sensor, at least one blood chemistry input channel interface
coupled to the at least one blood chemistry sensor connector
and including an amplifier and a filter, an A/D converter
which is operative to convert analog blood chemistry sensor
signals received from the at least one blood chemistry input
channel interface to digital blood chemistry sensor signals
and a blood chemistry input processor operative to adapt the
digital blood chemistry sensor signals for digital wireless
communication, and to supply the digital blood chemistry
sensor signals to the patient companion assembly wireless
transceiver.

[0013] Inaccordance with a still further preferred embodi-
ment of the present invention the respiratory parameter sensor
interface subunit includes at least one respiratory parameter
sensor connector operative to be coupled to at least one res-
piratory parameter sensor, at least one respiratory parameter
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input channel interface coupled to the at least one respiratory
parameter sensor connector and including an amplifier and a
filter, an A/D converter which is operative to convert analog
respiratory parameter sensor signals received from the at least
one respiratory parameter input channel interface to digital
respiratory parameter sensor signals and a respiratory param-
eter input processor operative to adapt the digital respiratory
parameter sensor signals for digital wireless communication,
and to supply the digital respiratory parameter sensor signals
to the patient companion assembly wireless transceiver.
[0014] Inaccordance with an additional preferred embodi-
ment of the present invention the patient companion assembly
also includes a controller operative to govern operation of the
at least one medical sensor interface subunit and a man-
machine interface adapted to be operated by an operator to
provide inputs useful in controlling operation of the control-
ler. Preferably, the patient companion assembly also includes
at least one socket adapted to receive at least one correspond-
ing sensor connector associated with the at least one medical
sensor and power management functionality, operative, upon
insertion of the at least one sensor connector to the at least one
socket, to power-up the patient companion assembly. Addi-
tionally, the power management functionality is operative to
shut-down the patient companion assembly if no sensor con-
nector is connected to the at least one socket for a predeter-
mined time duration.

[0015] In accordance with another preferred embodiment
ofthe present invention the medical monitor selector includes
a remote control device which is responsive to the operator
intervention to direct an operator intervention monitor selec-
tion signal generally toward an operator selected one of the
plurality of medical monitors. Preferably, the patient com-
panion assembly also includes a patient companion assembly
monitor which is one of the plurality of medical monitors.
Additionally or alternatively, the at least one medical sensor
includes at least one of a pressure sensor, a temperature sen-
sor, an ECG sensor, an SPO2 sensor, a blood chemistry sensor
and a respiratory parameter sensor. Preferably, the pressure
sensor includes at least one of an intracranial pressure sensor,
an arterial pressure sensor and a venous pressure sensor.
[0016] In accordance with still another preferred embodi-
ment of the present invention the plurality of medical moni-
tors each includes at least one sensor socket operative to
provide electrical power obtained from the medical monitor
to at least one of the monitor wireless transceiver and electri-
cal circuitry coupled to other sensor sockets.

[0017] There is also provided in accordance with another
preferred embodiment of the present invention a patient com-
panion assembly useful in an operator-controllable medical
monitoring system including at least one medical sensor that
is adapted to monitor at least one patient characteristic and a
plurality of medical monitors, each including a monitor wire-
less transceiver and a medical information display, the patient
companion assembly including a patient companion assem-
bly wireless transceiver and a medical monitor selector wire-
lessly operative to initially select one of the plurality of medi-
cal monitors and to provide a monitor selection indication
which is visually sensible to the operator.

[0018] In accordance with a preferred embodiment of the
present invention the patient companion assembly is opera-
tive automatically to establish communication between the at
least one medical sensor and the initially selected one of the
plurality of medical monitors absent operator intervention.
Preferably, the patient companion assembly is responsive to
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the operator intervention to automatically select another one
of'the plurality of medical monitors. Additionally or alterna-
tively, the patient companion assembly also includes sensing
circuitry operative to sense changes in electrical characteris-
tics of the operator-controllable medical monitoring system
which are indicative of the activation of the at least one
medical sensor, and to power up the patient companion
assembly upon sensing the changes.

[0019] In accordance with another preferred embodiment
of the present invention the patient companion assembly also
includes at least one medical sensor interface subunit includ-
ing at least one of a pressure sensor interface subunit, an ECG
sensor interface subunit, an SPO2 sensor interface subunit, a
temperature sensor interface subunit, a blood chemistry sen-
sor interface subunit and a respiratory parameter sensor inter-
face subunit. Preferably, the patient companion assembly also
includes a controller operative to govern operation of the at
least one medical sensor interface subunit and a man-machine
interface adapted to be operated by an operator to provide
inputs useful in controlling operation of the controller.
[0020] In accordance with yet another preferred embodi-
ment of the present invention the patient companion assembly
includes at least one socket adapted to receive at least one
corresponding sensor connector associated with the at least
one medical sensor and power management functionality,
operative, upon insertion of the at least one sensor connector
to the at least one socket, to power-up the patient companion
assembly. Preferably, the power management functionality is
operative to shut-down the patient companion assembly if no
sensor connector is connected to the at least one socket for a
predetermined time duration.

[0021] In accordance with still another preferred embodi-
ment of the present invention the medical monitor selector
includes a remote control device which is responsive to the
operator intervention to direct an operator intervention moni-
tor selection signal generally toward an operator selected one
of the plurality of medical monitors. Preferably, the patient
companion assembly also includes a patient companion
assembly monitor which is one of the plurality of medical
monitors.

[0022] There is further provided in accordance with a fur-
ther preferred embodiment of the present invention an opera-
tor-controllable medical monitoring system including at least
one medical sensor that is adapted to monitor at least one
patient characteristic, a patient companion assembly includ-
ing a patient companion assembly wireless transceiver and a
plurality of medical monitors, each including a monitor wire-
less transceiver and a medical information display, the moni-
tor wireless transceiver being powered by a source of electri-
cal power which is also operative to power the medical
information display.

[0023] In accordance with a preferred embodiment of the
present invention the plurality of medical monitors each
includes at least one sensor socket operative to provide the
electrical power to at least one of the monitor wireless trans-
ceiver and electrical circuitry coupled to other sensor sockets.
[0024] There is additionally provided in accordance with
another preferred embodiment of the present invention a
method for operator-controllable medical monitoring of a
patient, employing at least one medical sensor that is adapted
to monitor at least one patient characteristic and a plurality of
medical monitors, each including a monitor wireless trans-
ceiver and a medical information display, the method includ-
ing employing a patient companion assembly, including a
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patient companion assembly wireless transceiver and a medi-
cal monitor selector, wirelessly to initially select one of the
plurality of medical monitors and to provide a monitor selec-
tion indication which is visually sensible to the operator.
[0025] In accordance with a preferred embodiment of the
present invention the method also includes employing the
patient companion assembly automatically to establish com-
munication between the at least one medical sensor and the
initially selected one of the plurality of medical monitors
absent operator intervention. Preferably, the method also
includes employing the patient companion assembly, respon-
sive to the operator intervention, automatically to select
another one of the plurality of medical monitors. Additionally
or alternatively, the method also includes employing sensing
circuitry forming part of the patient companion assembly to
sense changes in electrical characteristics which are indica-
tive of the activation of the at least one medical sensor, and to
power up the patient companion assembly upon sensing the
changes.

[0026] In accordance with another preferred embodiment
of the present invention the employing a patient companion
assembly includes employing power management function-
ality, operative, upon insertion of at least one sensor connec-
tor to at least one socket of a monitor, to power-up the patient
companion assembly. Preferably, the method also includes
employing the power management functionality to shut-
down the patient companion assembly if a sensor connector is
not connected to the at least one socket for a predetermined
time duration.

[0027] In accordance with still another preferred embodi-
ment of the present invention the employing the patient com-
panion assembly includes employing a remote control device
which is responsive to the operator intervention to direct an
operator intervention monitor selection signal generally
toward an operator selected one of the plurality of medical
monitors. Preferably, the method also includes providing
electrical power obtained from the medical monitor to the
monitor wireless transceiver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The present invention will be understood and appre-
ciated more fully from the following detailed description,
taken in conjunction with the drawings in which:

[0029] FIGS. 1A and 1B, taken together, are a simplified
pictorial illustration of the operation of an operator controlled
medical monitoring system constructed and operative in
accordance with a preferred embodiment of the present
invention;

[0030] FIGS. 2A, 2B and 2C, taken together, form a sim-
plified block diagram illustration of a patient companion
assembly useful in the operator controlled medical monitor-
ing system of FIGS. 1A and 1B;

[0031] FIGS. 3A and 3B, taken together, form a simplified
block diagram illustration of a monitor interface assembly
useful in the operator controlled medical monitoring system
of FIGS. 1A and 1B;

[0032] FIG. 4 is a simplified pictorial illustration of the
patient companion assembly of FIGS. 1A-2C;

[0033] FIG. 5 is a simplified flow chart illustration of the
operation of the system of FIGS. 1A-4;

[0034] FIGS. 6A and 6B, taken together, are a simplified
pictorial illustration of the operation of a operator controlled
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medical monitoring system constructed and operative in
accordance with another preferred embodiment of the present
invention

[0035] FIGS. 7A, 7B and 7C, taken together, form a sim-
plified block diagram illustration of a patient companion
assembly useful in the operator controlled medical monitor-
ing system of FIGS. 6A and 6B;

[0036] FIGS. 8A and 8B, taken together, form a simplified
block diagram illustration of a monitor interface assembly
useful in the operator controlled medical monitoring system
of FIGS. 6A and 6B;

[0037] FIG. 9 is a simplified pictorial illustration of the
patient companion assembly of FIGS. 6A-7C;

[0038] FIG. 10 is a simplified flow chart illustration of the
operation of the system of FIGS. 6A-9;

[0039] FIGS. 11A and 11B, taken together, are a simplified
pictorial illustration of the operation of a operator controlled
medical monitoring system constructed and operative in
accordance with yet another preferred embodiment of the
present invention;

[0040] FIGS. 12A, 12B and 12C, taken together, form a
simplified block diagram illustration of a patient companion
assembly useful in the operator controlled medical monitor-
ing system of FIGS. 11A and 11B;

[0041] FIGS. 13A and 13B, taken together, form a simpli-
fied block diagram illustration of a monitor interface assem-
bly useful in the operator controlled medical monitoring sys-
tem of FIGS. 11A and 11B;

[0042] FIG. 14 is a simplified pictorial illustration of the
patient companion assembly of FIGS. 11A-12C; and

[0043] FIG. 15 is a simplified flow chart illustration of the
operation of the system of FIGS. 11A-14.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0044] Reference is now made to FIGS. 1A and 1B, which,
taken together, are a simplified pictorial illustration of the
operation of a operator controlled medical monitoring system
constructed and operative in accordance with a preferred
embodiment of the present invention. As seen in FIGS. 1A
and 1B, there is provided an operator controlled medical
monitoring system including a medical sensor that is adapted
to monitor a patient characteristic; a plurality of medical
monitors, each including a wireless receiver and a medical
information output device; and a patient companion assem-
bly, including a medical monitor selector employed by an
operator to select one of the plurality of medical monitors and
to establish communication between the medical sensorand a
selected one of the plurality of medical monitors.

[0045] Turning to FIG. 1A, at stage A, there is seen a
patient, typically in an operating room environment. In accor-
dance with a preferred embodiment of the present invention,
the patient is coupled to a patient companion assembly 100,
which includes a medical monitor selector which can be
employed by an operator to select one of a plurality of medi-
cal monitors, such as a conventional medical monitor 102,
and to establish communication between medical sensing
devices, such as a blood pressure sensor 104, attached to the
patient and the selected medical monitor, preferably via a
wireless receiver 106 associated with the medical monitor
102. It is noted that in the embodiment shown in FIG. 1A, a
wired connection is provided between the sensor 104 and the
patient companion assembly 100, it being appreciated that
alternatively a wireless connection may be provided. Prefer-
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ably, the connection between the patient companion assem-
bly 100 and the medical monitor 102 is wireless and employs
a transmitter 108, preferably forming part of the patient com-
panion assembly 100, which communicates with wireless
receiver 106.

[0046] Itisalso appreciated that the medical sensor may be
mounted on the patient, as shown in FIG. 1A, or otherwise
coupled to the patient. Examples of medical sensor devices
that may be coupled to the patient and mounted on the patient
companion assembly 100 include physiological pressure sen-
sors. FIG. 1A shows the operator in the process of connecting
the sensor 104 to one of a plurality of connection sockets 110
of the patient companion assembly 100. Preferably, connec-
tion of a medical sensing device initiates powering up of the
patient companion assembly 100.

[0047] At stage B, the patient is being operated on in the
same location as that shown at stage A. It is seen that monitor
102 is displaying various patient parameters received from
medical sensing devices, such as sensor 104, via the patient
companion assembly 100, transmitter 108 and receiver 106.
[0048] At stage C, following the operation in Stage B, the
patient is being prepared for transfer to another location and
a conventional portable monitor 112, preferably having asso-
ciated therewith a wireless receiver 114, is introduced. The
operator is shown initializing communication between the
patient companion assembly 100 and the portable monitor
112, typically by pressing a NEXT button 116 on the patient
companion assembly 100. The initializing typically enables
the patient parameters to appear on the portable monitor 112,
as shown, and preferably simultaneously terminates display
of the patient parameters on the monitor 102, also as shown.
[0049] As seen in FIG. 1B, stage D illustrates the patient
following his transfer to an ICU or other recovery room, still
coupled to portable monitor 112, which continues to display
the patient parameters.

[0050] At stage E, initial selection of one of a plurality of
wall-mounted monitors is shown. The selection is typically
carried out by an operator pressing the NEXT button 116 on
the patient companion assembly 100. The selection typically
enables the patient parameters to appear on the selected wall-
mounted monitor, here designated 118, and preferably simul-
taneously terminates display of the patient parameters on the
portable monitor 112, also as shown.

[0051] In situations where there are plural wall-mounted
monitors available for communication with the patient com-
panion assembly 100, the selection of a wall-mounted moni-
tor preferably is based on the strongest wireless signal sensed
by the patient companion assembly 100. In the illustration at
stage E, wall-mounted monitor 118 is not the wall-mounted
monitor that the operator desires to employ. Accordingly, in
accordance with a preferred embodiment of the present
invention, and as shown at stage F, the operator can select an
alternative wall-mounted monitor preferably by pressing the
NEXT button 116 on the patient companion assembly 100, as
shown. This preferably causes the patient parameters to
appear on the wall-mounted monitor having the next stron-
gest signal strength, here designated by reference numeral
120, and preferably simultaneously terminates display of the
patient parameters on the monitor 118, also as shown. The
operator may then press an OK button 122 to confirm the
monitor selection. Alternatively, the operator may leave the
buttons of the patient companion assembly 100 untouched
and after a predetermined time duration elapses the monitor
selection is automatically confirmed.
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[0052] It is appreciated that if the originally selected wall
monitor 118, shown in stage E, is the wall monitor the opera-
tor desired to employ, the operator may press the OK button
122 to confirm the monitor selection.

[0053] Reference is now made to FIGS. 2A, 2B and 2C,
which, taken together, form a simplified block diagram illus-
tration of patient companion assembly 100 useful in the
operator controlled medical monitoring system of FIGS. 1A
and 1B. As seen in FIGS. 2A-2C, the patient companion
assembly comprises a plurality of medical sensor interface
subunits. A first medical sensor interface subunit, designated
by reference numeral 150, preferably processes inputs from
pressure sensors, such as intracranial pressure sensors, arte-
rial pressure sensors and venous pressure sensors. Typically,
interface subunit 150 includes five pressure sensor connectors
152, such as connectors 110 (FIGS. 1A and 1B), each adapted
to be coupled to a separate pressure sensor and each con-
nected to a pressure input channel interface 154, typically
including an amplifier and a filter. The outputs of pressure
input channel interfaces 154 are preferably supplied via an
A/D converter 156 and a multiplexer 158 to a pressure sensor
input processor 160, which adapts the signals for digital wire-
less communication and supplies them to a digital wireless
communications subsystem 162 including a wireless trans-
ceiver 164.

[0054] Turningto FIG. 2B, it is seen that patient companion
assembly 100 additionally includes a second medical sensor
interface subunit, designated by reference numeral 170,
which preferably processes inputs from a plurality of ECG
electrodes. Typically, interface subunit 170 includes a single
multi-channel ECG connector 172 having plural channels,
each connected to an ECG input channel interface 174, typi-
cally including an amplifier and a filter. The output signals
from ECG input channel interfaces 174 are preferably sup-
plied via an A/D converter 176 and a multiplexer 178 to an
ECG input processor 180, which adapts the signals for digital
wireless communication and supplies them to digital wireless
communications subsystem 162.

[0055] A third medical sensor interface subunit, designated
by reference numeral 190, preferably processes inputs from a
SPO2 sensor. Typically, interface subunit 190 includes a
single SPO2 connector 192 connected to an SPO2 input chan-
nel interface 194, typically including an amplifier and a filter.
The output signal from SPO2 input channel interface 194 is
preferably supplied via an A/D converter 196 to an SPO2
input processor 198, which adapts the signal for digital wire-
less communication and supplies it to digital wireless com-
munications subsystem 162.

[0056] A fourth medical sensor interface subunit, desig-
nated by reference numeral 200, preferably processes inputs
from a temperature sensor. Typically, interface subunit 200
includes a single temperature connector 202 connected to a
temperature input channel interface 204, typically including
an amplifier and a filter. The output signal from temperature
input channel interface 204 is preferably supplied via an A/D
converter 206 to SPO2 input processor 198, which adapts the
signal for digital wireless communication and supplies it to
digital wireless communications subsystem 162.

[0057] As seen in FIG. 2C, patient companion assembly
100 also includes a fifth medical sensor interface subunit,
designated by reference numeral 210, which preferably pro-
cesses inputs from a blood chemistry sensor. Typically, inter-
face subunit 210 includes at least one blood chemistry con-
nector 212, connected to at least one blood chemistry input
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channel interface 214, typically including an amplifier and a
filter. The output signal from each blood chemistry input
channel interface 214 is preferably supplied via an A/D con-
verter 216 to a blood chemistry input processor 218, which
adapts the signal for digital wireless communication and sup-
plies it to digital wireless communications subsystem 162.

[0058] A sixth medical sensor interface subunit, designated
by reference numeral 220, preferably processes inputs from a
respiratory parameter sensor. Typically, interface subunit 220
includes at least one respiratory parameter connector 222,
connected to at least one respiratory parameter input channel
interface 224, typically including an amplifier and a filter. The
output signal from each respiratory parameter input channel
interface 224 is preferably supplied via an A/D converter 226
to a respiratory parameter input processor 228, which adapts
the signal for digital wireless communication and supplies it
to digital wireless communications subsystem 162.

[0059] It is appreciated that any suitable medical sensor
may be coupled to a selectable monitor using the patient
companion assembly 100 when equipped with a suitable
medical sensor interface unit.

[0060] A suitable man-machine interface 230, which typi-
cally includes NEXT button 116 and OK button 122, governs
the operation of a controller 232, which governs operation of
the various elements of the patient companion assembly 100.

[0061] Reference is now made to FIGS. 3A and 3B, which,
taken together, form a simplified block diagram illustration of
amonitor interface assembly useful in the operator controlled
medical monitoring system of FIGS. 1A and 1B. As seen in
FIGS. 3A and 3B, the monitor interface assembly comprises
a plurality of monitor interface subunits. A first pressure
monitor interface subunit, designated by reference numeral
250, is preferably adapted to be connected to a pressure
sensor socket of a conventional monitor, which typically pro-
vides low voltage power.

[0062] Monitor interface subunit 250 preferably comprises
a digital wireless communications subsystem 252, which
includes a wireless transceiver 254 which is operative to
receive wireless transmissions from wireless transceiver 164
of patient companion assembly 100, to process the received
transmissions and to direct them to corresponding monitor
interface subunits.

[0063] Monitor interface subunit 250 and typically up to
four additional pressure monitor interface subunits, here des-
ignated by reference numerals 262, 264, 266 and 268, are
preferably provided with plug connectors (not shown) each
adapted to be coupled to a separate pressure sensor socket of
a monitor. Each of monitor interface subunits 250, 262, 264,
266 and 268 typically includes an amplifier, a filter and a D/A
converter, which receives, via a processor, those parts of the
received transmissions that are directed thereto by digital
wireless communications subsystem 252. The outputs of
monitor interface subunits 250, 262, 264, 266 and 268 are
preferably supplied to corresponding pressure sensor sockets
of the monitor in a conventional form which is suitable for
conventional operation of the monitor.

[0064] Itisa particular feature of the present invention that
digital wireless communications subsystem 252 is powered
by electrical power which is received in part from multiple
ones of the pressure sensor sockets of the monitor. It is a
further particular feature of the present invention that each of
monitor interface subunits 250, 262, 264, 266 and 268 pro-
vides power to the various other monitor interface subunits,
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some of which are connected to sockets of the monitor which
do not provide electrical power.

[0065] Turning to FIG. 3B, it is seen that the monitor inter-
face assembly additionally includes an ECG monitor inter-
face subunit 270, which is preferably provided with a multi-
channel plug connector (not shown) adapted to be coupled to
an ECG socket of the monitor. Monitor interface subunit 270
typically includes multiple amplifiers, filters and D/A con-
verters, which receive, via at least one processor, those parts
of'the received transmissions related to ECG sensing that are
directed thereto by digital wireless communications sub-
system 252. The outputs of monitor interface subunit 270 are
preferably supplied to a corresponding ECG socket of the
monitor in a conventional form which is suitable for conven-
tional operation of the monitor.

[0066] An SPO2 monitor interface subunit 272 is prefer-
ably provided with a plug connector (not shown) adapted to
be coupled to an SPO2 sensor socket of the monitor. Monitor
interface subunit 272 typically includes an amplifier, a filter
and a D/A converter, which receives, via a processor, those
parts of the received transmissions related to SPO2 sensing
that are directed thereto by digital wireless communications
subsystem 252. The output of monitor interface subunit 272 is
preferably supplied to a corresponding SPO2 sensor socket of
the monitor in a conventional form which is suitable for
conventional operation of the monitor.

[0067] A temperature monitor interface subunit 274 is pref-
erably provided with a plug connector (not shown) adapted to
be coupled to a temperature sensor socket of the monitor.
Monitor interface subunit 274 typically includes an amplifier,
a filter and a D/A converter, which receives, via a processor,
those parts of the received transmissions related to tempera-
ture sensing that are directed thereto by digital wireless com-
munications subsystem 252. The output of monitor interface
subunit 274 is preferably supplied to a corresponding tem-
perature sensor socket of the monitor in a conventional form
which is suitable for conventional operation of the monitor.
[0068] A blood chemistry monitor interface subunit 276 is
preferably provided with at least one plug connector (not
shown) adapted to be coupled to a blood chemistry sensor
socket of the monitor. Monitor interface subunit 276 typically
includes at least one amplifier, at least one filter and at least
one D/A converter, which receive, via a processor, those parts
of'the received transmissions related to blood chemistry sens-
ing that are directed thereto by digital wireless communica-
tions subsystem 252. The output of monitor interface subunit
276 is preferably supplied to a corresponding blood chemis-
try sensor socket of the monitor in a conventional form which
is suitable for conventional operation of the monitor.

[0069] A respiratory parameter monitor interface subunit
278 is preferably provided with at least one plug connector
(not shown) adapted to be coupled to a respiratory parameter
socket of the monitor. Monitor interface subunit 278 typically
includes at least one amplifier, at least one filter and at least
one D/A converter, which receives, via at least one processor,
those parts of the received transmissions related to respiratory
parameter sensing that are directed thereto by digital wireless
communications subsystem 252. The outputs of monitor
interface subunit 278 are preferably supplied to a correspond-
ing respiratory parameter sensor socket of the monitor in a
conventional form which is suitable for conventional opera-
tion of the monitor.

[0070] A suitable man-machine interface 290 governs the
operation of a controller 292, which governs operation of the
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various elements of the monitor interface assembly. It is
appreciated that controller 292 may form part of the monitor
interface subunit 250.

[0071] Reference is now made to FIG. 4, which is a simpli-
fied pictorial illustration of the patient companion assembly
of FIGS. 1A-2C. As seen in FIG. 4, the patient companion
assembly 100 comprises a housing 300, preferably composed
of'a forward portion 302 and a rear portion 304, which pref-
erably encloses the apparatus of FIGS. 2A-2C. Mounted on a
bottom edge of housing 300 are a plurality of pressure trans-
ducer connector sockets 110, preferably five sockets 110,
such as anRJ11 female modular jack, commercially available
from Bel-Fuse of Glen Rock, Pa., USA. Each socket 110
preferably includes a suitable pressure sensor connector (not
shown) which is coupled to pressure input channel interface
154 (FIGS. 2A-2C). A front panel 308 preferably defines
mounting attachment protrusions arranged to define a plural-
ity of pressure transducer mounting sockets 310, preferably
five sockets 310, which are adapted to removably support
conventional blood pressure transducer assemblies 312, each
including a connector 313, such as Transpac IT, commer-
cially available from Elcam Medical A.C.A.L. of Kibbutz
Baram, Israel, under catalog designation “fully integrated
disposable blood pressure transducer”.

[0072] Mounted in a recess 314 at a side edge 316 of hous-
ing 300 there is preferably provided an SPO2 connector
socket 320, such as a D-Type 9S connector socket commer-
cially available from Molex of Illinois, USA, which prefer-
ably includes a suitable SPO2 sensor connector (not shown)
which is coupled to SPO2 input channel interface 194 (FIGS.
2A-2C). At recess 314 there is additionally provided an ECG
sensor socket 322, such as a conventional female D-Type 15S
connector socket commercially available from Molex of Illi-
nois, USA, which preferably includes a suitable ECG sensor
connector (not shown) which is coupled to ECG input chan-
nel interface 174 (FIGS. 2A-2C). Further provided at recess
314 is a temperature sensor socket 324, such as a conventional
female RS Phone jack %4" socket commercially available
from Switchcraft Inc. of Chicago, I11., USA, which preferably
includes a suitable temperature sensor connector (not shown)
which is coupled to temperature input channel interface 204
(FIGS. 2A-2C).

[0073] Located alongside front panel 308 is a control panel
326 including a plurality of pressure channel control buttons
328, preferably five buttons 328, which control operation of
the blood pressure transducer assemblies 312. Also prefer-
ably included in the control panel 326 is a battery charge
status indicator 330, a NEXT button 116, described herein-
above with reference to FIGS. 1A-2C, an OK button 122,
described hereinabove with reference to FIGS. 1A-2C, a
power on/off button 332 and an audio/visual alarm indicator
334.

[0074] Reference is now made to FIG. 5, which is a simpli-
fied flow chart illustration of the operation of the system of
FIGS. 1A-4. As seen in FIG. 5, when the power on/off button
332 (FIG. 4) is in a power-off state, operation of the patient
companion assembly 100 (FIGS. 1A-1B) is initiated either by
an operator pressing the power on/off button 332 or by an
operator inserting connector 313 of the blood pressure trans-
ducer 312 into a socket 110 (FIG. 4). Various system checks
are carried out automatically by the controller 232 of FIGS.
2A-2C. If a problem is encountered, an alarm is preferably
indicated by audio/visual indicator 334 (FIG. 4) and the
patient companion assembly power is shut down.
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[0075] If no problem is encountered during the system
checks, an attempt is made to establish wireless communica-
tion with digital wireless communication subsystem 252
(FIGS. 3A and 3B) of a monitor such as monitor 102 (FIGS.
1A-1B). The wireless transceiver 164 of the patient compan-
ion assembly 100 (FIGS. 2A-2C) ranks receivers in its vicin-
ity according to the strength of a signal emitted therefrom.
Typically, a predetermined number of receivers, preferably 3,
are ranked.

[0076] Thereafter, an attempt is made by the digital wire-
less communication subsystem 162 of the patient companion
assembly 100 to establish communication with digital wire-
less communication subsystem 252 of the monitor having the
highest ranking. The monitor that is being communicated
with indicates the communication thereof by providing an
audio/visual indication, such as a triangular waveform, for a
predetermined time duration, typically 10 seconds.

[0077] If the NEXT button 116 (FIG. 4) is pressed during
the predetermined time duration, an attempt is made by the
digital wireless communication subsystem 162 of the patient
companion assembly 100 to establish communication with
digital wireless communication subsystem 252 of the monitor
having the next ranking.

[0078] Ifthe OK button 122 (FIG. 4) is pressed during the
predetermined time duration, or if none of the buttons of
control panel 326 (FIG. 4) of the patient companion assembly
100 were pressed during the predetermined time duration, the
patient companion assembly confirms the establishing of
communication with the selected monitor.

[0079] Following confirmation, and ifa sensor is connected
to a socket of the patient companion assembly 100 the
selected monitor displays the sensor signals transmitted by
the transmitter 164 of the patient companion assembly 100. If
no sensor is connected to a socket of the patient companion
assembly, the patient companion assembly continues in an
idle state for a predetermined time duration, and if no sensor
is connected during that time, the patient companion assem-
bly power is shut down.

[0080] Alternatively, the patient companion assembly 100
may attempt establishing communication with one of the
monitors only when a sensor is connected to a suitable socket
of the patient companion assembly.

[0081] Reference is now made to FIGS. 6A and 6B, which,
taken together, are a simplified pictorial illustration of the
operation of a operator controlled medical monitoring system
constructed and operative in accordance with another pre-
ferred embodiment of the present invention. As seen in FIGS.
6A and 6B, there is provided an operator controlled medical
monitoring system including a medical sensor that is adapted
to monitor a patient characteristic; a plurality of medical
monitors, each including a wireless receiver and a medical
information output device; and a patient companion assem-
bly, including a medical monitor selector employed by an
operator to select one of the plurality of medical monitors and
to establish communication between the medical sensorand a
selected one of the plurality of medical monitors.

[0082] Turning to FIG. 6A, at stage A, there is seen a
patient, typically in an operating room environment. In accor-
dance with a preferred embodiment of the present invention,
the patient is coupled to a patient companion assembly 500
which includes a medical monitor selector which can be
employed by an operator to select one of a plurality of medi-
cal monitors, such as a conventional medical monitor 502,
and to establish communication between medical sensing
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devices, such as a blood pressure sensor 504, attached to the
patient and the selected medical monitor, preferably via a
wireless receiver 506 associated with the medical monitor
502. It is noted that in the embodiment shown in FIG. 6A, a
wireless connection is provided between the sensor 504 and
the patient companion assembly 500. Preferably, the connec-
tion between the patient companion assembly 500 and the
medical monitor 502 is wireless and employs a transmitter
508, preferably forming part of the patient companion assem-
bly 500, which communicates with wireless receiver 506. As
seen in FIG. 6A, the patient companion assembly 500 addi-
tionally includes a monitor 509. It is also appreciated that the
medical sensor may be mounted on the patient, as shown in
FIG. 6A, or otherwise coupled to the patient. Examples of
medical sensor devices that may be coupled to the patient and
mounted on the patient companion assembly 500 include
physiological pressure sensors.

[0083] FIG. 6A shows the sensor 504 transmitting patient
information to one or more sensor input receivers 510 of the
patient companion assembly 500. Preferably, the patient
companion assembly senses changes in the electrical charac-
teristics in the connection circuitry, such as changes of imped-
ance, which are a result of the wireless connection of the
medical sensing device. The change in the electrical charac-
teristics is preferably sensed by secondary circuitry 511
formed in the patient companion assembly 500, which is
constantly or routinely operational. The wireless connection
of the medical sensing device, sensed by circuitry 511, ini-
tiates powering up of the patient companion assembly 500.
[0084] At stage B, the patient is being operated on in the
same location as that shown at stage A. It is seen that monitor
502 is displaying various patient parameters received from
medical sensing devices, such as sensor 504, via the patient
companion assembly 500, transmitter 508 and receiver 506.
As seen at stage B, monitor 509 of patient companion assem-
bly also displays the patient parameters received by sensor
input receiver 510.

[0085] At stage C, following the operation in Stage B, the
patient is being prepared for transfer to another location and
the operator is shown terminating communication between
the patient companion assembly 500 and the medical monitor
502, typically by pressing a NEXT button 516 on the patient
companion assembly 500. This typically results in the patient
parameters appearing on the monitor 509, as shown, and
preferably simultaneously the patient parameters no longer
appear on the monitor 502, also as shown. Moreover, when-
ever communication between the patient companion assem-
bly 500 and an external medical monitor, such as medical
monitor 502, is terminated, the patient parameters are dis-
played on monitor 509 of the patient companion assembly.
[0086] It is appreciated that in any case in which the com-
munication between the patient companion assembly 500 and
an external monitor, such as monitor 502, is terminated, the
patient parameters are automatically displayed on monitor
509. It is also appreciated that during the time in which the
patient companion assembly 500 is in communication with an
external monitor, such as monitor 502, the patient parameters
are not displayed on monitor 509 in order to conserve energy.
[0087] As seen in FIG. 6B, stage D illustrates the patient
following his transfer to an ICU or other recovery room, still
coupled to patient companion assembly 500 including moni-
tor 509, which continues to display the patient parameters.
[0088] At stage E, initial selection of one of a plurality of
wall-mounted monitors is shown. The selection is typically
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carried out by an operator pressing the NEXT button 516 on
the patient companion assembly 500. The selection typically
enables the patient parameters to appear on the selected wall-
mounted monitor, here designated 518, and display of the
patient parameters on monitor 509 of patient companion
assembly 500, is terminated.

[0089] In situations where there are plural wall-mounted
monitors available for communication with the patient com-
panion assembly 500, the selection of a wall-mounted moni-
tor preferably is based on the strongest wireless signal sensed
by the patient companion assembly 500. In the illustration at
stage E, wall-mounted monitor 518 is not the wall-mounted
monitor that the operator desires to employ. Accordingly, in
accordance with a preferred embodiment of the present
invention, and as shown at stage F, the operator can select an
alternative wall-mounted monitor preferably by pressing the
NEXT button 516 on the patient companion assembly 500, as
shown. This preferably causes the patient parameters to
appear on the wall-mounted monitor having the next stron-
gest signal strength, here designated by reference numeral
520, and preferably simultaneously terminates display of the
patient parameters on the monitor 518, also as shown. The
operator may then press an OK button 522 to confirm the
monitor selection. Alternatively, the operator may leave the
buttons of the patient companion assembly 500 untouched
and after a predetermined time duration elapses the monitor
selection is automatically confirmed.

[0090] Reference is now made to FIGS. 7A, 7B and 7C,
which, taken together, form a simplified block diagram illus-
tration of patient companion assembly 500 useful in the
operator controlled medical monitoring system of FIGS. 6A
and 6B. As seen in FIGS. 7A-7C, the patient companion
assembly 500 comprises a plurality of medical sensor inter-
face subunits. A first medical sensor interface subunit, desig-
nated by reference numeral 550, preferably processes inputs
from pressure sensors, such as intracranial pressure sensors,
arterial pressure sensors and venous pressure sensors. Typi-
cally, interface subunit 550 includes five pressure sensor input
receivers 552, such as input receivers 510, each adapted to
receive input from a separate pressure sensor via a wireless
connection, and each connected to a pressure input channel
interface 554, typically including an amplifier and a filter. The
outputs of pressure input channel interfaces 554 are prefer-
ably supplied via an A/D converter 556 and a multiplexer 558
to a pressure sensor input processor 560, which adapts the
signals for digital wireless communication and supplies them
to a digital wireless communications subsystem 562 includ-
ing a wireless transceiver 564.

[0091] Turningto FIG. 7B, itis seen that patient companion
assembly 500 additionally includes a second medical sensor
interface subunit, designated by reference numeral 570,
which preferably processes inputs from a plurality of ECG
electrodes. Typically, interface subunit 570 includes a single
multi-channel ECG input receiver 572 having plural chan-
nels, each adapted to receive ECG inputs from one ECG
electrode via a wireless connection and each connected to an
ECG input channel interface 574, typically including an
amplifier and a filter. The output signals from ECG input
channel interfaces 574 are preferably supplied via an A/D
converter 576 and a multiplexer 578 to an ECG input proces-
sor 580, which adapts the signals for digital wireless commu-
nication and supplies them to digital wireless communica-
tions subsystem 562.
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[0092] A third medical sensor interface subunit, designated
by reference numeral 590, preferably processes inputs from a
SPO2 sensor. Typically, interface subunit 590 includes a
single SPO2 input receiver 592 which is adapted to receive
inputs from a SPO2 sensor via a wireless connection and
which is connected to an SPO2 input channel interface 594,
typically including an amplifier and a filter. The output signal
from SPO2 input channel interface 594 is preferably supplied
via an A/D converter 596 to an SPO2 input processor 598,
which adapts the signal for digital wireless communication
and supplies it to digital wireless communications subsystem
562.

[0093] A fourth medical sensor interface subunit, desig-
nated by reference numeral 600, preferably processes inputs
from a temperature sensor. Typically, interface subunit 600
includes a single temperature input receiver 602 which is
adapted to receive inputs from a temperature sensor via a
wireless connection and which is connected to a temperature
input channel interface 604, typically including an amplifier
and a filter. The output signal from temperature input channel
interface 604 is preferably supplied via an A/D converter 606
to SPO2 input processor 598, which adapts the signal for
digital wireless communication and supplies it to digital wire-
less communications subsystem 562.

[0094] As seen in FIG. 7C, patient companion assembly
500 also includes a fifth medical sensor interface subunit,
designated by reference numeral 610, which preferably pro-
cesses inputs from a blood chemistry sensor. Typically, inter-
face subunit 610 includes at least one blood chemistry input
receiver 612, which is adapted to receive inputs from at least
one blood chemistry sensor via a wireless connection and
which is connected to at least one blood chemistry input
channel interface 614, typically including an amplifier and a
filter. The output signal from each blood chemistry input
channel interface 614 is preferably supplied via an A/D con-
verter 616 to a blood chemistry input processor 618, which
adapts the signal for digital wireless communication and sup-
plies it to digital wireless communications subsystem 562.
[0095] A sixth medical sensor interface subunit, designated
by reference numeral 620, preferably processes inputs from a
respiratory parameter sensor. Typically, interface subunit 620
includes at least one respiratory parameter input receiver 622,
which is adapted to receive inputs from at least one respira-
tory sensor via a wireless connection and which is connected
to at least one respiratory parameter input channel interface
624, typically including an amplifier and a filter. The output
signal from each respiratory parameter input channel inter-
face 624 is preferably supplied via an A/D converter 626 to a
respiratory parameter input processor 628, which adapts the
signal for digital wireless communication and supplies it to
digital wireless communications subsystem 562.

[0096] It is appreciated that any suitable medical sensor
may be coupled to a selectable monitor using the patient
companion assembly 500 when equipped with a suitable
medical sensor interface unit.

[0097] A suitable man-machine interface 630, which typi-
cally includes NEXT button 516 and OK button 522, governs
the operation of a controller 632, which governs operation of
the various elements of the patient companion assembly 500.
Controller 632 preferably includes secondary circuitry 511,
which senses changes in the electrical characteristics when a
sensor wirelessly communicates with the patient companion
assembly 500, and thereafter the secondary circuitry powers
up the patient companion assembly. Controller 632 addition-
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ally controls the display of patient parameters, which are
provided by one or more of input processors 560, 580, 598,
618 and 628, on monitor 509.

[0098] Reference is now made to FIGS. 8 A and 8B, which,
taken together, form a simplified block diagram illustration of
amonitor interface assembly useful in the operator controlled
medical monitoring system of FIGS. 6A and 6B. As seen in
FIGS. 8A and 8B, the monitor interface assembly comprises
a plurality of monitor interface subunits. A first pressure
monitor interface subunit, designated by reference numeral
650, is preferably adapted to be connected to a pressure
sensor socket of a conventional monitor, which typically pro-
vides low voltage power.

[0099] Monitor interface subunit 650 preferably comprises
a digital wireless communications subsystem 652, which
includes a wireless transceiver 654 which is operative to
receive wireless transmissions from wireless transceiver 564
of patient companion assembly 500, to process the received
transmissions and to direct them to corresponding monitor
interface subunits.

[0100] Monitor interface subunit 650 and typically up to
four additional pressure monitor interface subunits, here des-
ignated by reference numerals 662, 664, 666 and 668, are
preferably provided with plug connectors (not shown) each
adapted to be coupled to a separate pressure sensor socket of
a monitor. Each of monitor interface subunits 650, 662, 664,
666 and 668 typically includes an amplifier, a filter and a D/A
converter, which receives, via a processor, those parts of the
received transmissions that are directed thereto by digital
wireless communications subsystem 652. The outputs of
monitor interface subunits 650, 662, 664, 666 and 668 are
preferably supplied to corresponding pressure sensor sockets
of the monitor in a conventional form which is suitable for
conventional operation of the monitor.

[0101] TItisa particular feature of the present invention that
digital wireless communications subsystem 652 is powered
by electrical power which is received in part from multiple
ones of the pressure sensor sockets of the monitor. It is a
further particular feature of the present invention that each of
monitor interface subunits 650, 662, 664, 666 and 668 pro-
vides power to the various other monitor interface subunits,
some of which are connected to sockets of the monitor which
do not provide electrical power.

[0102] Turning to FIG. 8B, it is seen that the monitor inter-
face assembly additionally includes an ECG monitor inter-
face subunit 670, which is preferably provided with a multi-
channel plug connector (not shown) adapted to be coupled to
an ECG socket of the monitor. Monitor interface subunit 670
typically includes multiple amplifiers, filters and D/A con-
verters, which receive, via at least one processor, those parts
of'the received transmissions related to ECG sensing that are
directed thereto by digital wireless communications sub-
system 652. The outputs of monitor interface subunit 670 are
preferably supplied to a corresponding ECG socket of the
monitor in a conventional form which is suitable for conven-
tional operation of the monitor.

[0103] An SPO2 monitor interface subunit 672 is prefer-
ably provided with a plug connector (not shown) adapted to
be coupled to an SPO2 sensor socket of the monitor. Monitor
interface subunit 672 typically includes an amplifier, a filter
and a D/A converter, which receives, via a processor, those
parts of the received transmissions related to SPO2 sensing
that are directed thereto by digital wireless communications
subsystem 652. The output of monitor interface subunit 672 is
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preferably supplied to a corresponding SPO2 sensor socket of
the monitor in a conventional form which is suitable for
conventional operation of the monitor.

[0104] A temperature monitor interface subunit 674 is pref-
erably provided with a plug connector (not shown) adapted to
be coupled to a temperature sensor socket of the monitor.
Monitor interface subunit 674 typically includes an amplifier,
a filter and a D/A converter, which receives, via a processor,
those parts of the received transmissions related to tempera-
ture sensing that are directed thereto by digital wireless com-
munications subsystem 652. The output of monitor interface
subunit 674 is preferably supplied to a corresponding tem-
perature sensor socket of the monitor in a conventional form
which is suitable for conventional operation of the monitor.
[0105] A blood chemistry monitor interface subunit 676 is
preferably provided with at least one plug connector (not
shown) adapted to be coupled to a blood chemistry sensor
socket of the monitor. Monitor interface subunit 676 typically
includes at least one amplifier, at least one filter and at least
one D/A converter, which receive, via a processor, those parts
of'the received transmissions related to blood chemistry sens-
ing that are directed thereto by digital wireless communica-
tions subsystem 652. The output of monitor interface subunit
676 is preferably supplied to a corresponding blood chemis-
try sensor socket of the monitor in a conventional form which
is suitable for conventional operation of the monitor.

[0106] A respiratory parameter monitor interface subunit
678 is preferably provided with at least one plug connector
(not shown) adapted to be coupled to a respiratory parameter
socket of the monitor. Monitor interface subunit 678 typically
includes at least one amplifier, at least one filter and at least
one D/A converter, which receives, via at least one processor,
those parts of the received transmissions related to respiratory
parameter sensing that are directed thereto by digital wireless
communications subsystem 652. The outputs of monitor
interface subunit 678 are preferably supplied to a correspond-
ing respiratory parameter sensor socket of the monitor in a
conventional form which is suitable for conventional opera-
tion of the monitor.

[0107] A suitable man-machine interface 690 governs the
operation of a controller 692, which governs operation of the
various elements of the monitor interface assembly. It is
appreciated that controller 692 may form part of the monitor
interface subunit 650.

[0108] Reference is now made to FIG. 9, which is a simpli-
fied pictorial illustration of the patient companion assembly
of FIGS. 6A-7C. As seen in FIG. 9, the patient companion
assembly 500 comprises a housing 700, preferably composed
of a forward portion 702 and a rear portion 704, which pref-
erably encloses the apparatus of FIGS. 7A-7C. Mounted on a
bottom edge of housing 700 are a plurality of blood pressure
sensor input receivers 510, preferably five input receivers
510. Each input receiver 510 is preferably coupled to pressure
input channel interface 554 (FIGS. 7A-7C).

[0109] A front panel 708 preferably defines mounting
attachment protrusions arranged to define a plurality of pres-
sure transducer mounting sockets 710, preferably five sockets
710, which are adapted to removably support conventional
blood pressure transducer assemblies 712, such as Transpac
IT, commercially available from Elcam Medical A.C.A.L. of
Kibbutz Baram, Israel, under catalog designation “fully inte-
grated disposable blood pressure transducer”. Also included
in front panel 708 is medical monitor 509, described herein-
above with reference to FIGS. 6A-7C.
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[0110] Mounted in a recess 714 at a side edge 716 of hous-
ing 700 there is preferably provided an SPO2 sensor input
receiver 720, which preferably is coupled to SPO2 input
channel interface 594 (FIGS. 7A-7C). At recess 714 there is
additionally provided an ECG sensor input receiver 722,
which preferably is coupled to ECG input channel interface
574 (FIGS. 7A-7C). Further provided at recess 714 is a tem-
perature sensor input receiver 724, which preferably is
coupled to temperature input channel interface 604 (FIGS.
7A-7C).

[0111] Located alongside front panel 708 is a control panel
726 including a plurality of pressure channel control buttons
728, preferably five buttons 728, which control operation of
the blood pressure transducer assemblies 712. Also prefer-
ably included in the control panel 726 is a battery charge
status indicator 730, a NEXT button 516, described herein-
above with reference to FIGS. 6A-7C, an OK button 522,
described hereinabove with reference to FIGS. 6A-7C, a
power on/off button 732 and an audio/visual alarm indicator
734.

[0112] Reference is now made to FIG. 10, which is a sim-
plified flow chart illustration of the operation of the system of
FIGS. 6A-9. As seenin FIG. 10, when the power on/off button
732 (FIG. 9) is in a power-off state, operation of the patient
companion assembly 500 (FIGS. 6 A-6B) is initiated either by
an operator pressing the power on/off button 732 or by receipt
of an output signal from a blood pressure transducer 312 by
blood pressure sensor input receiver 510 (FIG. 9). Various
system checks are carried out automatically by the controller
632 of FIGS. 7A-7C. If a problem is encountered, an alarm is
preferably indicated by audio/visual indicator 734 (FIG. 9)
and the patient companion assembly power is shut down.

[0113] If no problem is encountered during the system
checks, an attempt is made to establish wireless communica-
tion with digital wireless communication subsystem 652
(FIGS. 8A and 8B) of a monitor such as monitor 502 (FIGS.
6A-6B). The wireless transceiver 564 of the patient compan-
ion assembly 500 (FIGS. 7A-7C) ranks receivers in its vicin-
ity according to the strength of a signal emitted therefrom.
Typically, a predetermined number of receivers, preferably 3,
are ranked.

[0114] Thereafter, an attempt is made by the digital wire-
less communication subsystem 562 of the patient companion
assembly 500 to establish communication with digital wire-
less communication subsystem 652 of the monitor having the
highest ranking. The monitor that is being communicated
indicates the communication thereof by providing an audio/
visual indication, such as a triangular waveform, for a prede-
termined time duration, typically 10 seconds.

[0115] If the NEXT button 516 (FIG. 9) is pressed during
the predetermined time duration, an attempt is made by the
digital wireless communication subsystem 562 of the patient
companion assembly 500 to establish communication with
digital wireless communication subsystem 652 of the monitor
having the next ranking.

[0116] Ifthe OK button 522 (FIG. 9) is pressed during the
predetermined time duration, or if none of the buttons of
control panel 726 (FIG. 9) of the patient companion assembly
500 were pressed during the predetermined time duration, the
patient companion assembly confirms the establishing of
communication with the selected monitor.

[0117] Following confirmation, and if a signal is received
from a sensor by a sensor input receiver of patient companion
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assembly 500, the selected monitor displays the sensor sig-
nals transmitted by the transmitter 564 of the patient compan-
ion assembly 500.

[0118] If no signal is received from a sensor by a sensor
input receiver, such as sensor input receivers 510, the patient
companion assembly continues in an idle state for a predeter-
mined amount of time and if no signal is received during that
time, the patient companion assembly power is shut down.
[0119] Alternatively, the patient companion assembly 100
may attempt establishing communication with one of the
monitors only when a sensor is connected to a suitable socket
of the patient companion assembly.

[0120] It is appreciated that the patient companion assem-
bly may initially establish communication with monitor 509
thereof, prior to attempting establishing communication with
other monitors. Additionally, the sensor signal is preferably
displayed only on a single monitor at any given time. There-
fore, when a monitor other than monitor 509 is selected and
the sensor signal is displayed on the selected monitor, the
sensor signal is no longer displayed on monitor 509. Simi-
larly, when the display of the sensor signal on an external
monitor, such as monitor 502, is terminated, the signal may
automatically be displayed on monitor 509.

[0121] Reference is now made to FIGS. 11A and 11B,
which, taken together, are a simplified pictorial illustration of
the operation of a operator controlled medical monitoring
system constructed and operative in accordance with yet
another preferred embodiment of the present invention. As
seen in FIGS. 11A and 11B, there is provided an operator
controlled medical monitoring system including a medical
sensor that is adapted to monitor a patient characteristic; a
plurality of medical monitors, each including a wireless
receiver and a medical information output device; and a
patient companion assembly, including a medical monitor
selector employed by an operator to select one of the plurality
of medical monitors and to establish communication between
the medical sensor and a selected one of the plurality of
medical monitors.

[0122] Turning to FIG. 11A, at stage A, there is seen a
patient, typically in an operating room environment. In accor-
dance with a preferred embodiment of the present invention,
the patient is coupled to a patient companion assembly 1100
which includes a medical monitor selector 1101 which can be
employed by an operator to select one of a plurality of medi-
cal monitors, such as a conventional medical monitor 1102,
and to establish communication between medical sensing
devices, such as a blood pressure sensor 1104, attached to the
patient and the selected medical monitor, preferably via a
wireless receiver 1106 associated with the medical monitor
1102. It is noted that in the embodiment shown in FIG. 11A,
a wired connection is provided between the sensor 1104 and
the patient companion assembly 1100, it being appreciated
that alternatively a wireless connection may be provided.
Preferably, the connection between the patient companion
assembly 1100 and the medical monitor 1102 is wireless and
employs a transmitter 1108, preferably forming part of the
patient companion assembly 1100, which communicates
with wireless receiver 1106.

[0123] Itisalso appreciated that the medical sensor may be
mounted on the patient, as shown in FIG. 1A, or otherwise
coupled to the patient. Examples of medical sensor devices
that may be coupled to the patient and mounted on the patient
companion assembly 1100 include physiological pressure
sensors. FIG. 11A shows the operator in the process of con-
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necting the sensor 1104 to one of a plurality of connection
sockets 1110 of the patient companion assembly 1100. Pref-
erably, connection of a medical sensing device initiates pow-
ering up of the patient companion assembly 1100.

[0124] At stage B, the patient is being operated on in the
same location as that shown at stage A. It is seen that monitor
1102 is displaying various patient parameters received from
medical sensing devices, such as sensor 1104, via the patient
companion assembly 1100, transmitter 1108 and receiver
1106.

[0125] At stage C, following the operation in Stage B, the
patient is being prepared for transfer to another location and
a conventional portable monitor 1113, preferably having
associated therewith a wireless receiver 1114, is introduced.
The operator is shown initializing communication between
the patient companion assembly 1100 and the portable moni-
tor 1113, typically by directing the monitor selector 1101
toward the portable monitor 1113 and pressing a SELECT
button 1115 on the monitor selector 1101 of patient compan-
ion assembly 1100. The initializing typically enables the
patient parameters to appear on the portable monitor 1113, as
shown, and preferably simultaneously terminates display of
the patient parameters on the monitor 1102, also as shown.
Alternatively, the operator may terminate the display of the
patient parameters on the monitor 1102 by directing the
monitor selector thereto and pressing a CANCEL button
1116 on the monitor selector 1101. An identification of the
selected, active monitor is provided on a display 1117 of
monitor selector 1101.

[0126] As seen in FIG. 11B, stage D illustrates the patient
following his transfer to an ICU or other recovery room, still
coupled to portable monitor 1113, which continues to display
the patient parameters.

[0127] At stage E, initial selection of one of a plurality of
wall-mounted monitors is shown. The selection is typically
carried out by an operator directing the monitor selector 1101
toward a selected monitor and pressing the SELECT button
1115 on the monitor selector 1101 of the patient companion
assembly 1100. The selection typically enables the patient
parameters to appear on the selected wall-mounted monitor,
here designated 1118, and preferably simultaneously termi-
nates display of the patient parameters on the portable moni-
tor 1113, also as shown. Alternatively, the operator may ter-
minate the display of the patient parameters on the monitor
1113 by directing the monitor selector thereto and pressing
CANCEL button 1116 on the monitor selector 1101. An
identification of the selected, active monitor is provided on
display 1117 of monitor selector 1101.

[0128] In situations where there are plural wall-mounted
monitors available for communication with the patient com-
panion assembly 1100, the selection of a wall-mounted moni-
tor preferably is based on the direction at which the monitor
selector 1101 is pointed during the selection.

[0129] In the illustration at stage E, wall-mounted monitor
1118 is not the wall-mounted monitor that the operator
desires to employ. Accordingly, in accordance with a pre-
ferred embodiment of the present invention, and as shown at
stage F, the operator can select an alternative wall-mounted
monitor preferably by directing the monitor selector 1101
toward the correct monitor and pressing the SELECT button
1115 on the monitor selector 1101 of patient companion
assembly 1100, as shown. This preferably causes the patient
parameters to appear on the wall-mounted monitor toward
which the monitor selector 1101 was directed, here desig-
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nated by reference numeral 1120, and preferably simulta-
neously terminates display of the patient parameters on the
monitor 1118, also as shown. Alternatively, the operator may
terminate the display of the patient parameters on the monitor
1118 by directing the monitor selector thereto and pressing
CANCEL button 1116 on the monitor selector 1101. An
identification of the selected, active monitor is provided on
display 1117 of monitor selector 1101.

[0130] Referenceis now made to FIGS.12A,12B and 12C,
which, taken together, form a simplified block diagram illus-
tration of patient companion assembly 1100 useful in the
operator controlled medical monitoring system of FIGS. 11A
and 11B. As seen in FIGS. 12A-12C, the patient companion
assembly comprises a plurality of medical sensor interface
subunits. A first medical sensor interface subunit, designated
by reference numeral 1150, preferably processes inputs from
pressure sensors, such as intracranial pressure sensors, arte-
rial pressure sensors and venous pressure sensors. Typically,
interface subunit 1150 includes five pressure sensor connec-
tors 1152, such as connectors 1110, each adapted to be
coupled to a separate pressure sensor and each connected to a
pressure input channel interface 1154, typically including an
amplifier and a filter. The outputs of pressure input channel
interfaces 1154 are preferably supplied via an A/D converter
1156 and a multiplexer 1158 to a pressure sensor input pro-
cessor 1160, which adapts the signals for digital wireless
communication and supplies them to a digital wireless com-
munications subsystem 1162 including a wireless transceiver
1164.

[0131] Turning to FIG. 12B, it is seen that patient compan-
ion assembly 1100 additionally includes a second medical
sensor interface subunit, designated by reference numeral
1170, which preferably processes inputs from a plurality of
ECG electrodes. Typically, interface subunit 1170 includes a
single multi-channel ECG connector 1172 having plural
channels, each connected to an ECG input channel interface
1174, typically including an amplifier and a filter. The output
signals from ECG input channel interfaces 1174 are prefer-
ably supplied via an A/D converter 1176 and a multiplexer
1178 to an ECG input processor 1180, which adapts the
signals for digital wireless communication and supplies them
to digital wireless communications subsystem 1162.

[0132] A third medical sensor interface subunit, designated
by reference numeral 1190, preferably processes inputs from
a SPO2 sensor. Typically, interface subunit 1190 includes a
single SPO2 connector 1192 connected to an SPO2 input
channel interface 1194, typically including an amplifier and a
filter. The output signal from SPO2 input channel interface
1194 is preferably supplied via an A/D converter 1196 to an
SPO2 input processor 1198, which adapts the signal for digi-
tal wireless communication and supplies it to digital wireless
communications subsystem 1162.

[0133] A fourth medical sensor interface subunit, desig-
nated by reference numeral 1200, preferably processes inputs
from a temperature sensor. Typically, interface subunit 1200
includes a single temperature connector 1202 connected to a
temperature input channel interface 1204, typically including
an amplifier and a filter. The output signal from temperature
input channel interface 1204 is preferably supplied viaan A/D
converter 1206 to SPO2 input processor 1198, which adapts
the signal for digital wireless communication and supplies it
to digital wireless communications subsystem 1162.

[0134] As seen in FIG. 12C, patient companion assembly
1100 also includes a fifth medical sensor interface subunit,
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designated by reference numeral 1210, which preferably pro-
cesses inputs from a blood chemistry sensor. Typically, inter-
face subunit 1210 includes at least one blood chemistry con-
nector 1212, connected to at least one blood chemistry input
channel interface 1214, typically including an amplifier and a
filter. The output signal from each blood chemistry input
channel interface 1214 is preferably supplied via an A/D
converter 1216 to a blood chemistry input processor 1218,
which adapts the signal for digital wireless communication
and supplies it to digital wireless communications subsystem
1162.

[0135] A sixth medical sensor interface subunit, designated
by reference numeral 1220, preferably processes inputs from
a respiratory parameter sensor. Typically, interface subunit
1220 includes at least one respiratory parameter connector
1222, connected to at least one respiratory parameter input
channel interface 1224, typically including an amplifier and a
filter. The output signal from each respiratory parameter input
channel interface 1224 is preferably supplied via an A/D
converter 1226 to a respiratory parameter input processor
1228, which adapts the signal for digital wireless communi-
cation and supplies it to digital wireless communications
subsystem 1162.

[0136] It is appreciated that any suitable medical sensor
may be coupled to a selectable monitor using the patient
companion assembly 1100 when equipped with a suitable
medical sensor interface unit.

[0137] A suitable man-machine interface 1230, which typi-
cally includes the monitor selector 1101 which includes
SELECT button 1115, display 1117 and CANCEL button
1116, governs the operation of a controller 1232, which gov-
erns operation of the various elements of the patient compan-
ion assembly 1100.

[0138] Reference is now made to FIGS. 13A and 13B,
which, taken together, form a simplified block diagram illus-
tration of a monitor interface assembly useful in the operator
controlled medical monitoring system of FIGS. 11A and 11B.
As seen in FIGS. 13 A and 13B, the monitor interface assem-
bly comprises a plurality of monitor interface subunits. A first
pressure monitor interface subunit, designated by reference
numeral 1250, is preferably adapted to be connected to a
pressure sensor socket of a conventional monitor, which typi-
cally provides low voltage power.

[0139] Monitor interface subunit 1250 preferably com-
prises a digital wireless communications subsystem 1252,
which includes a wireless transceiver 1254 which is operative
to receive wireless transmissions from wireless transceiver
1164 of patient companion assembly 1100, to process the
received transmissions and to direct them to corresponding
monitor interface subunits.

[0140] Monitor interface subunit 1250 and typically up to
four additional pressure monitor interface subunits, here des-
ignated by reference numerals 1262, 1264, 1266 and 1268,
are preferably provided with plug connectors (not shown)
each adapted to be coupled to a separate pressure sensor
socket of a monitor. Each of monitor interface subunits 1250,
1262, 1264, 1266 and 1268 typically includes an amplifier, a
filter and a D/A converter, which receives, via a processor,
those parts of the received transmissions that are directed
thereto by digital wireless communications subsystem 1252.
The outputs of monitor interface subunits 1250, 1262, 1264,
1266 and 1268 are preferably supplied to corresponding pres-
sure sensor sockets of the monitor in a conventional form
which is suitable for conventional operation of the monitor.
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[0141] Itisa particular feature of the present invention that
digital wireless communications subsystem 1252 is powered
by electrical power which is received in part from multiple
ones of the pressure sensor sockets of the monitor. It is a
further particular feature of the present invention that monitor
interface subunits 1250, 1262, 1264, 1266 and 1268 each
provides power to the various other monitor interface sub-
units, some of which are connected to sockets of the monitor
which do not provide electrical power.

[0142] Turning to FIG. 13B, it is seen that the monitor
interface assembly additionally includes an ECG monitor
interface subunit 1270, which is preferably provided with a
multi-channel plug connector (not shown) adapted to be
coupled to an ECG socket of the monitor. Monitor interface
subunit 1270 typically includes multiple amplifiers, filters
and D/A converters, which receive, via at least one processor,
those parts of the received transmissions related to ECG sens-
ing that are directed thereto by digital wireless communica-
tions subsystem 1252. The outputs of monitor interface sub-
unit 1270 are preferably supplied to a corresponding ECG
socket of the monitor in a conventional form which is suitable
for conventional operation of the monitor.

[0143] An SPO2 monitor interface subunit 1272 is prefer-
ably provided with a plug connector (not shown) adapted to
be coupled to an SPO2 sensor socket of the monitor. Monitor
interface subunit 1272 typically includes an amplifier, a filter
and a D/A converter, which receives, via a processor, those
parts of the received transmissions related to SPO2 sensing
that are directed thereto by digital wireless communications
subsystem 1252. The output of monitor interface subunit
1272 is preferably supplied to a corresponding SPO2 sensor
socket of the monitor in a conventional form which is suitable
for conventional operation of the monitor.

[0144] A temperature monitor interface subunit 1274 is
preferably provided with a plug connector (not shown)
adapted to be coupled to a temperature sensor socket of the
monitor. Monitor interface subunit 1274 typically includes an
amplifier, a filter and a D/A converter, which receives, via a
processor, those parts of the received transmissions related to
temperature sensing that are directed thereto by digital wire-
less communications subsystem 1252. The output of monitor
interface subunit 1274 is preferably supplied to a correspond-
ing temperature sensor socket of the monitor in a conven-
tional form which is suitable for conventional operation of the
monitor.

[0145] A blood chemistry monitor interface subunit 1276 is
preferably provided with at least one plug connector (not
shown) adapted to be coupled to a blood chemistry sensor
socket of the monitor. Monitor interface subunit 1276 typi-
cally includes at least one amplifier, at least one filter and at
least one D/A converter, which receive, via a processor, those
parts of the received transmissions related to blood chemistry
sensing that are directed thereto by digital wireless commu-
nications subsystem 1252. The output of monitor interface
subunit 1276 is preferably supplied to a corresponding blood
chemistry sensor socket of the monitor in a conventional form
which is suitable for conventional operation of the monitor.
[0146] A respiratory parameter monitor interface subunit
1278 is preferably provided with at least one plug connector
(not shown) adapted to be coupled to a respiratory parameter
socket of the monitor. Monitor interface subunit 1278 typi-
cally includes at least one amplifier, at least one filter and at
least one D/A converter, which receives, via at least one
processor, those parts of the received transmissions related to
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respiratory parameter sensing that are directed thereto by
digital wireless communications subsystem 1252. The out-
puts of monitor interface subunit 1278 are preferably supplied
to a corresponding respiratory parameter sensor socket of the
monitor in a conventional form which is suitable for conven-
tional operation of the monitor.

[0147] A suitable man-machine interface 1290 governs the
operation ofa controller 1292, which governs operation of the
various elements of the monitor interface assembly, and
which is operative to receive communications commands
from monitor selector 1101. It is appreciated that controller
1292 may form part of the monitor interface subunit 1250.
[0148] Reference is now made to FIG. 14, which is a sim-
plified pictorial illustration of the patient companion assem-
bly of FIGS. 11A-12C. As seen in FIG. 14, the patient com-
panion assembly 1100 comprises a housing 1300, preferably
composed of a forward portion 1302 and a rear portion 1304,
which preferably encloses the apparatus of FIGS. 12A-12C.
Mounted on a bottom edge of housing 1300 are a plurality of
pressure transducer connector sockets 1110, preferably five
sockets 1110, such as an RJ11 female modular jack, commer-
cially available from Bel-Fuse of Glen Rock, Pa., USA. Each
socket 1110 preferably includes a suitable pressure sensor
connector (not shown) which is coupled to pressure input
channel interface 1154 (FIGS. 12A-12C). A front panel 1308
preferably defines mounting attachment protrusions arranged
to define a plurality of pressure transducer mounting sockets
1310, preferably five sockets 1310, which are adapted to
removably support conventional blood pressure transducer
assemblies 1312 each including a connector 1313, such as
Transpac IT, commercially available from Elcam Medical
A.C.A L. ofKibbutz Baram, Israel, under catalog designation
“fully integrated disposable blood pressure transducer”.
[0149] Mounted in a recess 1314 at a side edge 1316 of
housing 1300 there is preferably provided an SPO2 connector
socket 1320, such as a D-Type 9S connector socket commer-
cially available from Molex of Illinois, USA, which prefer-
ably includes a suitable SPO2 sensor connector (not shown)
which is coupled to SPO2 input channel interface 1194
(FIGS. 12A-12C). At recess 1314 there is additionally pro-
vided an ECG sensor socket 1322, such as a conventional
female D-Type 158 connector socket commercially available
from Molex of Illinois, USA, which preferably includes a
suitable ECG sensor connector (not shown) which is coupled
to ECG input channel interface 1174 (FIGS. 12A-12C). Fur-
ther provided at recess 1314 is a temperature sensor socket
1324, such as a conventional female RS Phone jack /4" socket
commercially available from Switchceraft Inc. of Chicago, I11.,
USA, which preferably includes a suitable temperature sen-
sor connector (not shown) which is coupled to temperature
input channel interface 1204 (FIGS. 12A-12C).

[0150] Located alongside front panel 1308 is a control
panel 1326 including a plurality of pressure channel control
buttons 1328, preferably five buttons 1328, which control
operation of the blood pressure transducer assemblies 1312.
Also, preferably included in the control panel 1326 is a bat-
tery charge status indicator 1330, a power on/off button 1332
and an audio/visual alarm indicator 1334.

[0151] On side edge 1336 of the housing 1300, opposite
side edge 1316, is a selector support element 1338, which
seats monitor selector 1101. Monitor selector 1101 is prefer-
ably connected to the housing 1300 of patient companion
assembly 1100, typically by a cable 1340. As seen in the
enlarged portion of FIG. 14, the SELECT button 1115, the
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display 1117 and the CANCEL button 1116 are preferably
provided on a front surface 1342 of monitor selector 1101.
[0152] Reference is now made to FIG. 15, which is a sim-
plified flow chart illustration of the operation of the system of
FIGS. 11A-14. As seen in FIG. 15, when the power on/off
button 1332 (FIG. 14) is in a power-off state, operation of the
patient companion assembly 1100 (FIGS. 11A-11B) is initi-
ated either by an operator pressing the power on/off button
1332 or by an operator inserting the connector 1313 of a blood
pressure transducer 1312 into a socket 1110 (FIG. 14). Vari-
ous system checks are carried out automatically by the con-
troller 1232 of FIGS. 12A-12C. If a problem is encountered,
an alarm is preferably indicated by audio/visual indicator
1334 (FIG. 14) and the patient companion assembly power is
shut down.

[0153] If no problem is encountered during the system
checks, an attempt is made to establish wireless communica-
tion with digital wireless communication subsystem 1252
(FIGS. 13A and 13B) of a monitor such as monitor 1102
(FIGS. 11A-11B). The wireless transceiver 1164 of the
patient companion assembly 1100 (FIGS. 12A-12C) ranks
receivers in its vicinity according to the strength of a signal
emitted therefrom. Typically, a predetermined number of
receivers, preferably 3, are ranked.

[0154] Thereafter, an attempt is made by the digital wire-
less communication subsystem 1162 of the patient compan-
ion assembly 1100 to establish communication with digital
wireless communication subsystem 1252 of the monitor hav-
ing the highest ranking. The monitor that is being communi-
cated with indicates the communication thereof by providing
an audio/visual indication, such as a triangular waveform, for
a predetermined time duration, typically 10 seconds.

[0155] If the monitor selector 1101 is directed at another
monitor and the SELECT button 1115 (FIG. 14) is pressed
during the predetermined time duration, an attempt is made
by the digital wireless communication subsystem 1162 of the
patient companion assembly 1100 to establish communica-
tion with digital wireless communication subsystem 252 of
the monitor at which the monitor selector 1101 is directed.
[0156] If none of the buttons of control panel 1326 (FIG.
14) of the patient companion assembly 1100 or of monitor
selector 1101 were pressed during the predetermined time
duration, the patient companion assembly confirms the estab-
lishing of communication with the selected monitor.

[0157] Following confirmation, and ifa sensor is connected
to a socket of the patient companion assembly 1100 the
selected monitor displays the sensor signals transmitted by
the transmitter 1164 of the patient companion assembly 1100.
Ifno sensor is connected to a socket of the patient companion
assembly, the patient companion assembly continues in an
idle state for a predetermined time duration, and if no sensor
is connected during that time, the patient companion assem-
bly power is shut down.

[0158] Alternatively, the patient companion assembly 1100
may attempt establishing communication with one of the
monitors only when a sensor is connected to a suitable socket
of the patient companion assembly.

[0159] Ifthe CANCEL button 1116 is pressed, the display
of sensor signals on the monitor currently displaying them is
terminated, and the patient companion assembly continues in
an idle state for a predetermined time duration. If an operator
selects another monitor by pressing the SELECT button 1115
during the predetermined time duration an attempt is made to
establish communication between the patient companion
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assembly and the selected monitor as described above, and if
the predetermined time duration elapses and no monitor is
selected the patient companion assembly power is shut down.
[0160] It is appreciated that a monitor selector of the type
shown in the embodiment of FIGS. 11A-15 may be employed
in the embodiments of FIGS. 1A-10. Additionally, a monitor
of'the type of monitor 509 shown in the embodiment of FIGS.
6A-10 may be employed in the embodiment of FIGS. 11A-
15.

[0161] Itis appreciated by persons skilled in the art that the
present invention is not limited by what has been particularly
shown and described hereinabove. Rather the scope of the
present invention includes both combinations and subcombi-
nations of various features described hereinabove as well as
variations and modifications thereto which would occur to a
person of skill in the art upon reading the above description
and which are not in the prior art.

1. An operator-controllable medical monitoring system
comprising:

at least one medical sensor that is adapted to monitor at
least one patient characteristic and comprising a sensor
transmitter;

a plurality of medical monitors, comprising a medical
information display;

a patient companion assembly including a patient compan-
ion assembly wireless transceiver and a medical monitor
selector wirelessly operative to initially select one of
said plurality of medical monitors and to provide a moni-
tor selection indication which is visually sensible to said
operator;

at least one monitor interface assembly associated with
each of said plurality of medical monitors, and compris-
ing a plurality of monitor interface subunits and a moni-
tor wireless transceiver,

said sensor transmitter adapted to communicate with said
patient companion assembly wireless transceiver; and
said patient companion assembly further comprising at
least one medical sensor interface subunit.

2-7. (canceled)

8. The system according to claim 1, wherein said at least
one medical sensor interface subunit comprises at least one of
a pressure sensor interface subunit, an ECG sensor interface
subunit, an SPO2 sensor interface subunit, a temperature
sensor interface subunit, a blood chemistry sensor interface
subunit and a respiratory parameter sensor interface subunit.

9. The system according to claim 1, wherein said at least
one medical sensor interface subunit comprises:

a plurality of medical sensor connectors, each operative to

be coupled to a medical sensor;

a plurality of medical sensor input channel interfaces, each
coupled to one of said plurality of medical sensor con-
nectors and each including an amplifier and a filter;

at least one A/D converter which is operative to convert
analog medical sensor signals received from said plural-
ity of medical sensor input channel interfaces to digital
medical sensor signals; and

a medical sensor input processor operative to adapt said
digital medical sensor signals for digital wireless com-
munication, and to supply said digital medical sensor
signals to said patient companion assembly wireless
transceiver.

10.-15. (canceled)

16. The system according to claim 1, wherein said patient

companion assembly comprises:
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at least one socket adapted to receive at least one corre-
sponding sensor connector associated with said at least
one medical sensor; and

power management functionality, operative, upon inser-

tion of said at least one sensor connector to said at least
one socket, to power-up said patient companion assem-
bly.

17. The system according to claim 4, wherein said power
management functionality is operative to shut-down said
patient companion assembly if no sensor connector is con-
nected to said at least one socket for a predetermined time
duration.

18-20. (canceled)

21. The system according to claim 1, wherein said pressure
sensor comprises at least one of an intracranial pressure sen-
sor, an arterial pressure sensor and a venous pressure sensor.

22. The system according claim 1, wherein each medical
monitor of said plurality of medical monitors comprises at
least one sensor socket operative to provide electrical power
obtained from said medical monitor to at least one of said
monitor wireless transceiver and electrical circuitry coupled
to other sensor sockets.

23. (canceled)

24. The system according claim 1, wherein said patient
companion assembly is operative automatically to establish
communication between said at least one medical sensor and
said initially selected one of said plurality of medical moni-
tors, absent operator intervention.

25. The system according to claim 7, wherein said patient
companion assembly is responsive to said operator interven-
tion to automatically select another one of said plurality of
medical monitors.

26. The system according to claim 1, wherein said patient
companion assembly also comprises sensing circuitry opera-
tive to sense changes in electrical characteristics of said
operator-controllable medical monitoring system which are
indicative of the activation of said at least one medical sensor,
and to power up said patient companion assembly upon sens-
ing said changes.

27-30. (canceled)

31. The system according to claim 1, wherein said medical
monitor selector comprises a remote control device which is
responsive to an operator to direct an operator intervention
monitor selection signal generally toward an operator
selected one of said plurality of medical monitors.

32. (canceled)

33. An operator-controllable medical monitoring system
comprising:

at least one medical sensor that is adapted to monitor at

least one patient characteristic;

apatient companion assembly including a patient compan-

ion assembly wireless transceiver; and
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a plurality of medical monitors, each including a monitor
wireless transceiver and a medical information display,
said monitor wireless transceiver being powered by a
source of electrical power which is also operative to
power said medical information display, said plurality of
medical monitors each comprising at least one sensor
socket operative to provide said electrical power to at
least one of said monitor wireless transceiver and elec-
trical circuitry coupled to other sensor sockets.

34. (canceled)

35. A method for operator-controllable medical monitor-
ing of a patient, employing at least one medical sensor that is
adapted to monitor at least one patient characteristic and a
plurality of medical monitors, each including a monitor wire-
less transceiver and a medical information display, the
method comprising:

employing a patient companion assembly, including a

patient companion assembly wireless transceiver and a
medical monitor selector, wirelessly to initially select
one of said plurality of medical monitors and to provide
a monitor selection indication which is visually sensible
to said operator.

36. The method according to claim 35 further comprising
employing said patient companion assembly automatically to
establish communication between said at least one medical
sensor and said initially selected one of said plurality of
medical monitors, absent operator intervention.

37. The method according to claim 35 further comprising,
employing said patient companion assembly automatically,
responsive to said operator intervention, to select another one
of said plurality of medical monitors.

38. The method according to claim 35 further comprising,
employing sensing circuitry forming part of said patient com-
panion assembly to sense changes in electrical characteristics
which are indicative of the activation of said at least one
medical sensor, and to power up said patient companion
assembly upon sensing said changes.

39. The method according to claim 35 wherein said
employing a patient companion assembly comprises:

employing power management functionality, operative,

upon insertion of at least one sensor connector to at least
one socket of a monitor, to power-up said patient com-
panion assembly.

40. The method according to claim 35 further comprising,
employing said power management functionality to shut-
down said patient companion assembly if a sensor connector
is not connected to said at least one socket for a predetermined
time duration.

41-42. (canceled)

19. A system according to claim 9, wherein said changes in
electrical characteristics comprise changes in impedance.
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