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Description

[0001] Conventional ultrasound imaging systems
used in a clinical setting are presently operated as stan-
dalone instruments, typically dedicated to diagnostic im-
age acquisition. In this mode of operation, the ultrasound
imaging system is normally used for a short period of
time to diagnose a patient. The ultrasound imaging sys-
tem is also a focused diagnostic system monitoring a
particular pathology. An exception to this usage is the
use of the transesophageal echocardiogram (TEE) probe
in operating room environments for monitoring of cardiac
activity during the duration of surgical procedures under
active observation by clinical observers. TEE is a test
that allows a cardiologist to view images of the internal
structures of the heart and the heart’s major vessel by
inserting an ultrasound probe down the patient’s throat
or nose. For example, the patient is evaluated for atrial
thrombi using the TEE probe.

[0002] However, although the TEE test may be four to
six hours in duration, the heart is not monitored during
the entire duration of the TEE test. Rather, intermittent
image snapshots are obtained of the heart and the im-
ages are compared, for instance, image snapshots of the
heart at pre-surgery are compared to images of the heart
at post-surgery. Although, the conventional ultrasound
imaging systems may be connected to a hospital’s infor-
mation network, the information network is used primarily
for archiving the images and not for doing any diagnostic
work or patient management. Further, size and complex-
ity of present ultrasound imaging systems preclude their
present use for long term patient monitoring applications.
[0003] Modem ultrasound imaging system design is
moving towards systems of radically reduced size and
complexity. Additionally, increased sophistication of con-
trol algorithms in ultrasound imaging systems is render-
ing the ultrasound imaging systems far more capable of
self-adaptation to the imagining environment presented
by individual subjects. Further, advancements in the art
of information extraction from the ultrasound images al-
low for improved automatic determination of physiologi-
cal functionally from the ultrasound image data.

[0004] Document US 5,437,278 describes a medical
diagnostic system comprising a monitoring device juxta-
posable to a patient for collecting individualized medical
data, wherein a plurality of remote automated diagnostic
stations is connected via telecommunications links to a
central computer connected to a bank of memories at a
central storage and information processing facility.
[0005] Document US 2001/0011969 describes a sys-
tem and a process for generating diagnostic-quality
three-dimensional ultrasound image data sets using an
ultrasound device wherein a probe that can be inserted
into the patient is used to obtain the ultrasound images
and to generate position information along with the image
data.

[0006] Thus, itis necessary to develop an ultrasound
imaging enhancement unit integrated into a patient mon-
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itoring system to allow physicians to continuously moni-
toring physiological functions of a patient from images
generated from the ultrasound imaging unit. Rather than
limiting the user of the ultrasound imaging unit to diag-
nostic situations in an emergency room, the ultrasound
imaging unit would allow monitoring of non-acute condi-
tions of a patient, such as in intensive-care recovery sit-
uations.

[0007] In an exemplary embodiment, the present in-
vention provides for an apparatus as defined in claim 1,
including a patient monitoring system; and an ultrasound
imaging unitintegrated into the patient monitoring system
continuously generating ultrasound images from a pa-
tient and continuously extracting therefrom diagnostic
data.

[0008] The apparatus of the present invention may in-
clude a patient monitoring system; and a compact stan-
dalone ultrasound imaging unit connected to the patient
monitoring system continuously collecting ultrasound im-
ages from a patient and processing the ultrasound im-
ages to continuously extract therefrom diagnostic data.
[0009] The apparatus of the present invention is par-
ticularly useful in a method including: integrating an ul-
trasound imaging unit to a patient monitoring system;
connecting the ultrasound imaging unit to a probe insert-
ed into a patient; continuously collecting ultrasound im-
aging data from the patient; processing the ultrasound
imaging data to generate therefrom diagnostic data; con-
tinuously transmitting the diagnostic data using a com-
munication channel to a person or to a remote diagnostic
system at another location; and analyzing the diagnostic
data and determining therefrom a medical treatment for
the patient.

[0010] These together with other objects and advan-
tages, which will be subsequently apparent, reside in the
details of construction and operation as more fully here-
inafter described and claimed, reference being had to
the accompanying drawings forming a part hereof,
wherein like numerals refer to like parts throughout.
[0011] Advantages of the invention will become appar-
ent and more readily appreciated for the following de-
scription of the preferred embodiments, taken in conjunc-
tion with the accompanying drawings of which:

Fig. 1 is a schematic diagram of an embodiment of
a system including an ultrasound imaging unit as a
plug-in module in accordance with the present in-
vention; and

Fig. 2 is a schematic diagram of an embodiment of
a standalone ultrasound imaging unit in accordance
with the present invention;

Fig. 3A is a display unit showing a split screen dis-
play;

Fig. 3B is a display unit showing a "window-in-win-
dow" display and

Fig. 4 is a flow chart illustrating a method using the
apparatus of the present invention.
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[0012] Reference will be now made in detail to the
present exemplary embodiments of the present inven-
tion, examples of which are illustrated in the accompa-
nying drawings, wherein like reference numerals refer to
the like elements throughout.

[0013] Patient monitoring functions are routinely per-
formed on a variety of patients in many different settings
of clinical usage, for instance intensive care units, surgi-
cal recovery units, individual patient monitoring, etc. Pa-
rameters obtained from the patient monitoring functions
typically include cardiac functions (i.e., EKG, blood pres-
sure, etc.), temperature, respiration, fetal activity, etc.
These parameters are taken in a continuous period of
time. In contrast, an ultrasound imaging exam for diag-
nostic image acquisition is typically conducted at sporad-
ic times. Nevertheless, ultrasound imaging offers a po-
tentially valuable adjunct to the parameters measured
during patient monitoring applications, which require
continuous periods of monitoring. The parameters that
may be extracted from an ultrasound image, such as
stroke volume would be useful when monitoring the car-
diac condition in the patient

[0014] Forinstance, in a recovery situation if medica-
tion is provided to the patient to correct for wall motion
abnormalities in the heart, it is necessary to determine if
the medication was effective. Ultrasound imaging may
be used to monitor whether the medication is effective in
the patient. However, determining whether the medica-
tion was effective requires that the heart be monitored
for a continuous period of time. Thus, an ultrasound im-
aging enhancement unit in accordance with the present
invention, would execute an ultrasound imaging exam
for a continuous period of time, necessary to monitor the
effectiveness of medication.

[0015] A variety of algorithms could be applied to the
ultrasound imaging unit as applied to patient monitoring
applications. Such applications enable much more au-
tonomous operation of the ultrasound imaging unit than
conventional diagnostic imaging situations, which re-
quire a sonographer to be present full time with the pa-
tient.

[0016] The ultrasound imaging unit may implement a
conventional automatic gain control to optimize the im-
age gain, contrast, etc. The automatic gain control would
be useful in initial setup of the ultrasound imaging unit to
acquire an ultrasound image with minimal manual inter-
vention, to maintain the image quality over time, and to
compensate for patient motion.

[0017] Conventional algorithms that may be modified
and implemented into the ultrasound imaging unit to con-
tinuously extract from the ultrasound image patient mon-
itoring parameters are, for instance, an automatic bound-
ary extraction algorithm and regional wall motion algo-
rithm. The automatic boundary extraction algorithm de-
lineates boundaries of cardiac chambers, allowing deri-
vation a several clinically useful measurements for car-
diac monitoring applications. Conventional integrated
backscatter methods could be employed for such bound-
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ary recognition. Further, kinesis measurements of tissue
motion may be employed in the ultrasound imaging unit
to continuously obtain contractility measurements, utiliz-
ing Doppler techniques, or others. As previously set forth,
current ultrasound monitoring systems execute the algo-
rithms in a non-continuous manner. The ultrasound im-
aging unit of the present invention modifies these algo-
rithms by executing the algorithms in a continuous man-
ner. Accordingly, the present invention provides for an
ultrasound imaging unit allowing a physician to continu-
ously extract from ultrasound images physiological data
from a patient. This data, collected continuously over a
period of hours or days, would allow generation of long-
term trend analysis of physiological functions. Such trend
data could be correlated against interventional measures
to provide feedback information on the intervention’s ef-
ficacy. Such ultrasound based feedback is very difficult
to obtain from the present intermittent imaging method-
ologies.

[0018] In current ultrasound systems, once the user
connects the ultrasound system to the patient or a TEE
probe is inserted into the patient, the user places cursors
or markers on the image of the heart to define what spe-
cific region of the heart the algorithm should be confined
to analyze. Once the user determines the particular re-
gion of the heart that must be monitored, the user then
selects a particular algorithm to be executed. During ex-
ecution, the algorithm extracts required information and
outputs a numeric number or a short-term waveform of
the response of the heart versus time on a heartbeat by
heart beat basis.

[0019] In contrast, the ultrasound imaging unit of the
present invention would require less user intervention
and less user sophistication. Specifically, once the user
connects the ultrasound imaging unit to the patient or the
TEE probe is inserted into the patient, the ultrasound
imaging unit could automatically analyze and determine
the region of the heart that needs to be monitored. In a
display unit, the user would be able to see the window
or region determined by the algorithm in the ultrasound
imaging unit that requires attention. The ultrasound im-
aging unit may incorporate alarms indicating to the user
whether the patient’s cardiac functions, such as stroke
volume, contractility, etc. have exceeded a predeter-
mined threshold. Accordingly, the ultrasound imaging
unit would continuously acquire patient monitoring infor-
mation and present the information as trend data rather
than instantaneous data.

[0020] The ultrasound imaging unit may be connected
to a hospital network for remote monitoring. The ultra-
sound imaging unit may include a communication chan-
nelto download to the hospital network patient monitoring
information. Thus, control of the ultrasound imaging unit
may be autonomous, contained as "smart" control algo-
rithms in the ultrasound imaging unit, or remotely con-
trolled from a central station in the hospital. Further, the
ultrasound imaging unit of the present invention may pro-
vide a remote override capability where if a physician at
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a remote location does not like the information provided
from the ultrasound imaging unit, the physician may man-
ually override and control the ultrasound imaging unit re-
motely. Thus, the ultrasound imaging unit of the present
invention is flexible where a physician may monitor mul-
tiple patients from the central station and remotely control
the patient monitoring unit to continuously optimize an
ultrasound image and thereby obtain optimized physio-
logical information from each patient.

[0021] The information downloaded via the communi-
cation network may include basic images, monitoring in-
formation derived from the images, or other ultrasound
information. The ultrasound imaging unit may itself derive
the monitoring information, or the ultrasound images
would be directly downloaded to the central station and
processed by a remote information processor at the cen-
tral station to derive therefrom the monitoring information.
[0022] Fig. 1is aschematic diagram of an embodiment
of a system including an ultrasound imaging unit as a
plug-inmodule 10, whichis plugged into a bedside patient
monitor unit 20. A cable 25 is connected from the ultra-
sound plug-in module 10 to a probe, such as a TEE probe
30 or an endoscope in the patient to monitor cardiac ac-
tivity. Said probe may be insertable through a mouth or
anose of the patient to monitor the region for a continuous
period of time. The TEE probe 30 may be remotely ma-
nipulated or monitored from a central station via the com-
munication channel in the ultrasound plug-in module 10
or may be manipulated from the bedside patient monitor
unit 20 to obtain different views and direct the transducer
in the TEE probe 30 to a particular region of the heart to
obtain an optimal view of the heart. The communication
channel may include a communication cable, an infrared
(IR) port, a telephone modem, a wireless modem, or a
business intranet connection. Thus, the output from the
patient monitor unit 20 may be connected to a commu-
nication network of the central location, such as a clinical
institution to allow immediate access to information de-
rived from the ultrasound images for patient monitoring
activities.

[0023] The patient monitor unit 20 is a modular device
including a display 35, which the physician monitors at
the bedside. Multiple small modules 40 are provided that
plug into various slots within the patient monitor unit 20.
Forinstance, ifitis necessary to monitor a patient’'s ECG,
then an ECG module 50 is plugged into the patient mon-
itor unit 20. A cable 60 is connected from the ECG module
50 to electrodes on the patient. Similarly, if the physician
is monitoring blood pressure, a blood pressure module
70 is plugged into the patient monitor unit 20 and a cable
80 is connected from the blood pressure module 70 to a
pressure transducer (not shown) on the patient. In this
instance, the algorithms extracting the patient informa-
tion from the ultrasound images may be stored and ex-
ecuted by the ultrasound plug-in module 10, by the pa-
tient monitor unit 20, or by a remote processor at the
remote location. The algorithms would generate the ul-
trasound displays and may process pressure waveforms,
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cardiac waveforms, and ultrasound waveforms in a con-
tinuous manner. Further, the algorithms would process
the image information to provide patient monitoring in-
formation. The information received and/or processed at
the patient monitor unit 20 may be downloaded to the
remote processor at the central station and displayed for
observation at that station.

[0024] Information gained from the ultrasound imaging
unit may be used to generate trend line data for analysis
by clinical staff. It could also be integrated with other clin-
ical data obtained from other algorithms that may be im-
plemented into the patient monitoring system. For exam-
ple, combining stroke volume with pressure data could
prove useful in analysis of cardiac workload capability.
[0025] Analarm may be triggered atthe bedside and/or
at the central station if the processor determines from
the waveforms that the patient’s diagnostics exceed pre-
determined thresholds. A physician at the central station
may send a feedback signal via the network to the patient
monitor unit 20 to manipulate the ultrasound image to
optimize the image, to manipulate the TEE probe 30, or
to command further testing.

[0026] Fig.2is aschematic diagram of an embodiment
of a standalone ultrasound imaging unit 90. The stan-
dalone ultrasound imaging unit 90 is connected to the
patient monitor unit 20. The control, operation, and ex-
change of patient information between the patient mon-
itor unit 20, the ultrasound imaging unit 90, and the central
station are described in FIG. 1.

[0027] The patient monitor unit 20 and the ultrasound
imaging unit 90 each may independently or concurrently
download patient monitoring information to the central
station. The ultrasound imaging unit 90 may process the
ultrasound images obtained to generate patient monitor-
ing information or may download the images to the patient
monitor unit 20 or the central station for processing. A
cable 96 is connected from the ultrasound imaging unit
90 to a trans-nasal TEE probe, entering the patient
through a nasal passage, residing in the esophagus.
[0028] Fig. 2, the ultrasound imaging unit 90 is illus-
trated as a dedicated display unit. A separate display unit
92 on the patient monitor unit 20 displays waveforms
from the ECG module 50 and the blood pressure module
70. The patient monitor display unit 92 may be used to
also display ultrasound derived images or data. The ul-
trasound imaging unit 90 may include sophisticated im-
age demodulation techniques, such as acoustic quanti-
fication or color kinesis or regional wall motion, which is
an algorithm to determine abnormal heart wall motions.
These sophisticated image demodulation techniques
could be applied to the ultrasound image information by
either local processing, or remote processing capability.
[0029] Either ultrasound imaging unit shown in Figs. 1
and 2 may be incorporated in an ambulatory vehicle,
where a user would not be required to have expertise in
monitoring cardiac activity, for instance. The user would
download the images via an RF connection, for instance,
to a hospital network where the physician would be able
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to read the images and to obtain therefrom continuous
diagnostic data from the patient. The physician may then
communicate with the user of the system recommending
treatment or medication to the patient while continuously
monitoring the patient’s condition. In the alternative, the
physician may remotely control the ultrasound imaging
unit.

[0030] Fig. 3Ais a schematic diagram of a split screen
display displaying the patient’s physiological parameters
including ECG and blood pressure, and related trend
lines on one side of the screen. The ultrasound image
and related trend lines extracted from the ultrasound im-
age are shown on the other side of the screen. Fig. 3B
is a schematic diagram of a display unit showing a "win-
dow-in-window" display. Here, the ultrasound image and
related trend lines extracted from the ultrasound image
are shown as a smaller window within the main patient
monitoring window. ECG, blood pressure, and related
trend lines are also displayed on the same display.
[0031] As illustrated in Fig. 4, a flow chart illustrating
a method using the apparatus of the present invention is
shown. At operation 100, the user of the ultrasound im-
aging unit 10, 90 inserts the TEE probe 30 into the patient.
At operation 110, the ultrasound imaging unit 10, 90 con-
tinuously collects ultrasound image data. At operation
120, the ultrasound imaging unit 10, 90, the patient mon-
itor unit 20, or a remote processing station, such as the
central station, continuously processes the ultrasound
image data collected to diagnostic data. At operation 130,
the ultrasound imaging unit 10, 90 or the patient monitor
unit 20 continuously transmits the diagnostic data to the
physician at another location to analyze the diagnostic
data. At operation 140, if the diagnostic data is adequate
to determine a medical treatment for the patient, then, at
operation 150, the physician recommends the medical
treatment for the patient to the user. Otherwise, from op-
eration 140, the method returns to operation 110 where
the procedure is repeated to continuously obtain the di-
agnostic data.

[0032] Accordingly, the present system provides for an
ultrasound imaging unit, integrated into a patient moni-
toring system to generate continuously and in real-time
physiological information from an ultrasound image. Fur-
ther, the ultrasound imaging unit, according to the
presentinvention, provides flexibility to a user by allowing
a physician to monitor multiple patients from a central
location and remotely control the patient monitoring unit
including the ultrasound imaging unit. The system would
be able to automatically regulate and control the ultra-
sound-monitoring module to generate an optimal ultra-
sound image.

[0033] Although a few preferred embodiments of the
present invention have been shown and described, it
would be appreciated by those skilled in the art that
changes may be made in this embodiment without de-
parting from the invention, the scope of which is defined
in the claims and their equivalents.
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Claims

1.

An apparatus, comprising:

a patient monitoring system; and

an ultrasound imaging unit connected to the pa-
tient monitoring system continuously collecting
ultrasound images from a patient and process-
ing the ultrasound images to continuously ex-
tract therefrom diagnostic data;

wherein a communication channel integrated
therein is provided; and

wherein the ultrasound imaging unit continuous-
ly transmits the diagnostic data using the com-
munication channel integrated therein to a per-
son at a remote location; and

wherein said apparatus is adapted such that the
person at the remote location remotely controls
via the communication channel the continuous
extraction of the diagnostic data from the ultra-
sound images.

The apparatus as recited in claim 1, wherein the ul-
trasound imaging unit is a plug-in unit (10).

The apparatus as recited in claim 1, wherein the ul-
trasound imaging unit is a compact standalone ul-
trasound imaging unit (90).

The apparatus as recited in one of the claims 1 to 3,
wherein the ultrasound imaging unit continuously ex-
ecutes at least one of an automatic boundary extrac-
tion algorithm, regional wall motion algorithm, an au-
tomatic gain control algorithm, kinesis measure-
ment, or a physiological measurement.

The apparatus as recited in claim 1, wherein the ul-
trasound imaging unit automatically determines are-
gion of a heart of the patient that needs to be mon-
itored.

The apparatus as recited in claim 5, wherein the ul-
trasound imaging unit further comprises a remote
override capability allowing the person at the remote
location to override via the communication channel
and manually determine the region of the heart of
the patient that needs to be monitored.

The apparatus as recited in one of the claims 1 to 3,
wherein said apparatus is adapted such that the per-
son at the remote location remotely manipulates a
probe (30) coupled to the ultrasound imaging unit
via the communication channel in the ultrasound im-
aging unit.

The apparatus as recited in one of the claims 1 to 3,
wherein said communication channel is adapted to
download to a hospital network at least one of the
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ultrasound images and the diagnostic data.

The apparatus as recited in one of the claims 1 to 3,
wherein the patient monitoring system comprises
slots to plug modules comprising at least one of a
blood pressure module (70) and an ECG module (50)
to monitor a patient’s blood pressure and ECG sig-
nals.

The apparatus as recited in one of the claims 1 to 3,
further comprising a display screen (35) displaying
the ultrasound images and the diagnostic data on a
screen.

The apparatus as recited in claim 10, further com-
prising a split screen display displaying patient mon-
itoring data and related trend lines and the ultra-
sound images and related trend lines extracted from
the ultrasound images.

The apparatus as recited in claim 10, further com-
prising a window-in-window display displaying pa-
tient monitoring data and related trend lines together
with the ultrasound images and related trend lines
extracted from the ultrasound images.

The apparatus as recited in one of the claims 1 to 3,
wherein the apparatus comprises an alarm indicat-
ing that a patient’s physiological parameter has ex-
ceeded a predetermined threshold, where the alarm
is triggered by the ultrasound images or the diagnos-
tic data comprising stroke volume, heart rate, or
blood pressure.

Patentanspriiche

1.

Gerat, das Folgendes umfasst:

ein Patienteniberwachungssystem; und

eine mit dem Patienteniiberwachungssystem
verbundene Ultraschallbildgebungseinheit, die
kontinuierlich Ultraschallbilder von einem Pati-
enten erfasst und die Ultraschallbilder verarbei-
tet, um kontinuierlich diagnostische Daten dar-
aus zu extrahieren;

wobei ein darin integrierter Kommunikationska-
nal vorgesehen ist; und

wobei die Ultraschallbildgebungseinheit konti-
nuierlich die diagnostischen Daten Uber den
darin integrierten Kommunikationskanal an eine
Person an einem entfernten Standort sendet;
und

wobei das genannte Gerat derart ausgelegt ist,
dass die Person an dem entfernten Standort
Uber den Kommunikationskanal die kontinuier-
liche Extraktion der diagnostischen Daten aus
den Ultraschallbildern aus der Ferne steuert.
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2,

10.

1.

10

Gerat nach Anspruch 1, wobei die Ultraschallbildge-
bungseinheit eine Einsteckeinheit (10) ist.

Gerat nach Anspruch 1, wobei die Ultraschallbildge-
bungseinheit eine kompakte eigenstandige Ultra-
schallbildgebungseinheit (90) ist.

Gerat nach einem der Anspriiche 1 bis 3, wobei die
Ultraschallbildgebungseinheit kontinuierlich minde-
stens entweder einen automatischen Grenzenex-
traktionsalgorithmus, einen regionalen Wandbewe-
gungsalgorithmus, einen automatischen Verstar-
kungssteuerungsalgorithmus, Kinese-Messungen
oder eine physiologische Messung ausfiihrt.

Gerat nach Anspruch 1, wobei die Ultraschallbildge-
bungseinheit automatisch eine Region des Herzens
eines Patienten bestimmt, die Uberwacht werden
muss.

Gerat nach Anspruch 5, wobei die Ultraschallbildge-
bungseinheit weiterhin eine Fernumgehungsmdg-
lichkeit umfasst, die es der Person an dem entfernten
Standort ermdglicht, eine Umgehung Giber den Kom-
munikationskanal vorzunehmen und die Region des
Herzens des Patienten, die Uberwacht werden
muss, manuell zu bestimmen.

Gerat nach einem der Anspriiche 1 bis 3, wobei das
genannte Gerat derart ausgelegtist, dass die Person
an dem entfernten Standort eine Sonde (30), die mit
der Ultraschallbildgebungseinheit gekoppelt ist,
Uber den Kommunikationskanal in der Ultraschall-
bildgebungseinheit aus der Ferne handhabt.

Gerat nach einem der Anspriiche 1 bis 3, wobei der
genannte Kommunikationskanal vorgesehen ist, um
mindestens entweder die Ultraschallbilder oder die
diagnostischen Daten an ein Krankenhausnetzwerk
herunterzuladen.

Gerat nach einem der Anspriiche 1 bis 3, wobei das
Patientenliberwachungssystem Steckplatze zum
Einstecken von Modulen umfasst, welche minde-
stens entweder ein Blutdruckmodul (70) oder ein
EKG-Modul (50) umfassen, um den Blutdruck und
die EKG-Signale eines Patienten zu Gberwachen.

Gerat nach einem der Anspriiche 1 bis 3, weiterhin
mit einem Anzeigebildschirm (35), der die Ultra-
schallbilder und die diagnostischen Daten auf einem
Bildschirm anzeigt.

Gerat nach Anspruch 10, weiterhin mit einer geteil-
ten Bildschirmanzeige, die die Patiententberwa-
chungsdaten und zugehdrigen Trendlinien und die
Ultraschallbilder und die aus den Ultraschallbildern
extrahierten zugehdrigen Trendlinien anzeigt.
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Geratnach Anspruch 10, weiterhin mit einer Fenster-
in-Fenster-Anzeige, die die Patienteniberwa-
chungsdaten und zugehdrigen Trendlinien zusam-
men mit den Ultraschallbildern und den aus den Ul-
traschallbildern extrahierten zugehérigen Trendlini-
en anzeigt.

Gerat nach einem der Anspriiche 1 bis 3, wobei das
Geréat einen Alarm umfasst, der angibt, dass ein phy-
siologischer Parameter des Patienten einen vorge-
gebenen Schwellenwert Uiberschritten hat, wobei der
Alarm durch die Ultraschallbilder oder die diagnosti-
schen Daten, welche das Herzschlagvolumen, die
Herzfrequenz oder den Blutdruck umfassen, ausge-
|6st wird.

Revendications

1.

Appareil, comprenant :

un systéme de surveillance de patient ; et

une unité d'imagerie a ultrasons reliée au sys-
teme de surveillance de patient collectant de
maniére continue des images a ultrasons d’un
patient et traitant les images a ultrasons pour
extraire de maniere continue des données de
diagnostic de celles-ci ;

dans lequel une voie de communication est in-
tégrée a I'appareil ; et

dans lequel une unité d'imagerie a ultrasons
transmet de maniere continue les données de
diagnostic en utilisant la voie de communication
intégrée a I'appareil a une personne a un em-
placement distant ; et

dans lequel ledit appareil est apte a ce que la
personne a 'emplacement distant télécomman-
de par le biais de la voie de communication I'ex-
traction continue des données de diagnostic des
images a ultrasons.

Appareil selon la revendication 1, dans lequel I'unité
d’'imagerie a ultrasons est une unité a brancher (10).

Appareil selon la revendication 1, dans lequel I'unité
d’'imagerie a ultrasons est une unité d'imagerie a ul-
trasons autonome compacte (90).

Appareil selon I'une des revendications 1 a 3, dans
lequel I'unité d’imagerie a ultrasons exécute de ma-
niére continue au moins I'un d’un algorithme d’ex-
traction de frontiére automatique, un algorithme de
mouvement de paroi régionale, un algorithme de
contrdle de gain automatique, une mesure de kiné-
sie, ou une mesure physiologique.

Appareil selon la revendication 1, dans lequel I'unité
d’imagerie a ultrasons détermine automatiquement
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une région du coeur du patient qui doit étre sur-
veillée.

Appareil selon la revendication 5, dans lequel 'unité
d’'imagerie a ultrasons comprend en outre une ca-
pacité de prise de contréle manuel a distance per-
mettant a la personne a 'emplacement distant d’ef-
fectuer une prise de contrdle manuel par le biais de
la voie de communication et de déterminer manuel-
lement la région du coeur du patient qui doit étre
surveillée.

Appareil selon I'une des revendications 1 & 3, dans
lequel ledit appareil est apte a ce que la personne a
I'emplacement distant manipule a distance une son-
de (30) couplée a 'unité d’'imagerie a ultrasons par
le biais de la voie de communication dans l'unité
d’'imagerie a ultrasons.

Appareil selon I'une des revendications 1 a 3, dans
lequel ladite voie de communication est apte a télé-
charger sur un réseau d’hopital au moins I'une des
images a ultrasons et des données de diagnostic.

Appareil selon 'une des revendications 1 a 3, dans
lequel le systéme de surveillance de patient com-
prend des prises pour brancher des modules com-
prenant au moins I'un d’'un module de tension arté-
rielle (70) et d’'un module d’électro-cardiogramme
(50) pour surveiller les signaux de tension artérielle
et d’électrocardiogramme d’un patient.

Appareil selon I'une des revendications 1 a 3, com-
prenant en outre un écran d’affichage (35) affichant
les images a ultrasons et les données de diagnostic
sur un écran.

Appareil selon la revendication 10, comprenant en
outre un affichage a écrans fractionnés affichant les
données de surveillance de patient et les lignes de
tendance associées ainsi que les images a ultrasons
et les lignes de tendance associées extraites des
images a ultrasons.

Appareil selon la revendication 10, comprenant en
outre un affichage a fenétres imbriquées affichant
les données de surveillance de patient et les lignes
de tendance associées ainsi que les images a ultra-
sons et les lignes de tendance associées extraites
des images a ultrasons.

Appareil selon I'une des revendications 1 a 3, dans
lequel I'appareil comprend une alarme indiquant
qu’un parametre physiologique d’un patient a dépas-
sé un seuil prédéterminé, ou I'alarme est déclenchée
par les images a ultrasons ou les données de dia-
gnostic comprenant le débit systolique, le pouls ou
la pression artérielle.
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