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MEDICAL COMMUNICATION SYSTEM

BACKGROUND

[0001] This invention, in general, relates to capture of
medical information from medical electronic devices. More
particularly, this invention relates to integrating and control-
ling multiple medical electronic devices to obtain medical
information automatically.

[0002] Medical electronic devices include diagnostic
devices, therapeutic devices, life support devices, medical
laboratory devices, and medical monitoring devices. Cur-
rently, most of the medical electronic devices are used as
standalone devices. Typically, a physician prescribes a set of
medical tests for a patient. The patient then undergoes the
tests at different sections of a medical laboratory or diagnostic
center depending on the nature of the tests to be performed.
During conduction of these medical tests, multiple medical
devices may be used to capture medical data. The medical
data captured by each of these medical devices is used by the
physicians for providing medical treatment to the patient. The
capture of medical data may be cumbersome for a lab physi-
cian, since the lab physician has to individually program and
control each of the medical devices to perform the necessary
medical tests on the patient. Further, the physician or the
doctor has to review the medical data collected separately
from each ofthe medical devices. The physician may not have
the complete medical data for effective diagnosis of the
patient’s health condition at the required time. Therefore,
there is a need for integrating and controlling the medical
electronic devices in order to perform medical tests on a
patient without having to operate each of the medical devices
separately.

[0003] Hence there is an unmet need for a method and
system that integrates and controls medical electronic devices
for capturing medical data of a patient.

SUMMARY OF THE INVENTION

[0004] This summary is provided to introduce a selection of
concepts in a simplified form that are further described in the
detailed description of the invention. This summary is not
intended to identify key or essential inventive concepts of the
claimed subject matter, nor is it intended for determining the
scope of the claimed subject matter.

[0005] The method and system disclosed herein addresses
the above stated need for integrating and controlling multiple
medical electronic devices utilizing a medical communica-
tion system.

[0006] A medical communication system is provided for
communicating with and controlling the medical electronic
devices. The medical electronic devices comprise, for
example, diagnostic devices, therapeutic devices, life support
devices, medical laboratory devices, and medical monitoring
devices. The medical electronic devices are used to capture
medical data. A communication link is established between
the medical communication system and the medical elec-
tronic devices. The communication between the medical
devices may occur via a wired network using technologies,
for example, Ethernet. The network may also be a wireless
network such as wireless fidelity, worldwide interoperability
for microwave access, a wireless grid, the internet, etc.
[0007] The medical communication system selects at least
one of the medical electronic devices based on diagnostic
requirements. The medical communication system sets con-
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figuration parameters for the selected medical electronic
devices. The medical communication system configures the
selected medical electronic devices via the communication
link based on the configuration parameters. The selected
medical electronic devices capture the medical data. The
medical data comprises, for example, information from the
medical electronic devices, diagnostic information, therapeu-
tic information, status of' the life support devices, results from
medical laboratory devices, and information from medical
monitoring devices.

[0008] The captured medical data is then transferred to the
medical communication system via the communication link.
The medical communication system stores the transferred
medical data for medical diagnosis. The transferred medical
data is analyzed to automatically generate recommendations
on medical procedures to be performed in medical cases by a
doctor, a physician, or a caretaker. A medical report is then
generated based on the analysis of the transferred medical
data. The medical report comprises the recommendations on
the medical procedures to be performed in medical cases by
the doctor, the physician, or the caretaker. The medical report
generated by the doctor, the physician, or the caretaker based
on a medical diagnosis may be compared with the medical
report generated by the medical communication system. The
concerned doctor, physician, or caretaker may then be noti-
fied about the availability of the medical data and the gener-
ated medical report.

[0009] The goals of integrating and controlling the medical
electronic devices are provided by the medical communica-
tion system in order to standardize the entire process of diag-
nosis, thereby making the process of diagnosis faster, and
minimizing medical diagnostic errors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The foregoing summary, as well as the following
detailed description of the invention, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, exemplary construc-
tions of the invention are shown in the drawings. However, the
invention is not limited to the specific methods and instru-
mentalities disclosed herein.

[0011] FIG. 1 illustrates a method of integrating and con-
trolling multiple medical electronic devices.

[0012] FIG. 2 illustrates a system for integrating and con-
trolling multiple medical electronic devices.

[0013] FIG. 3 exemplarily illustrates a system for remotely
controlling medical electronic devices using a web portal.

DETAILED DESCRIPTION OF THE INVENTION

[0014] FIG. 1 illustrates a method of integrating and con-
trolling multiple medical electronic devices. The method dis-
closed herein provides 101 a medical communication system
for communicating with and controlling the medical elec-
tronic devices. The medical electronic devices are used to
capture medical data. These medical electronic devices are
connected to each other via a network.

[0015] The medical electronic devices comprise, for
example, diagnostic devices, therapeutic devices, life support
devices, medical laboratory devices, and medical monitoring
devices. The diagnostic devices may comprise, for example,
ultrasound and Magnetic Resonance Imaging (MRI)
machines, Computed Tomography (CT) scanners, X-ray
machines etc. The therapeutic devices may comprise, for
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example, infusion pumps, medical lasers, etc. The life support
devices may comprise, for example, medical ventilators,
heart-lung machines, dialysis machines etc. The medical
monitoring devices measure patient vital signs and other
parameters, for example, Electrocardiogram (ECG), Electro-
encephalography (EEG), blood pressure, dissolved gases in
the blood, etc. Medical laboratory devices are used to analyze
blood, urine, genes etc. A communication link is established
102 between the medical communication system and the
medical electronic devices. The communication link may be
a wired or a wireless link. The communication between the
medical electronic devices takes place using wired technolo-
gies, for example Ethernet. The communication may also take
place using wireless technologies, for example wireless fidel-
ity, worldwide interoperability for microwave access, a wire-
less grid, etc.

[0016] The medical communication system selects at least
one of the medical electronic devices to capture medical data
based on diagnostic requirements. The medical communica-
tion system sets 103 configuration parameters for the selected
medical electronic devices. The medical communication sys-
tem stores the configuration parameter settings of the medical
electronic devices. The medical communication system con-
figures 104 the medical electronic devices via the communi-
cation link based on the configuration parameters. The con-
figuration parameters comprise device settings and control
parameters of the medical electronic devices. For example,
the medical communication system selects device protocols
to establish communication between the medical electronic
devices and the medical communication system. The con-
figuration parameters further comprise medical electronic
device related configuration parameters and medical case
related configuration parameters.

[0017] Consider an example where a patient needs to
undergo mechanical ventilation using medical ventilators.
The medical communication system configures the medical
ventilator based on the configuration parameters. The device
settings in case of the medical ventilator comprise, for
example, settings for air pressure, oxygen content, and vol-
ume flow. The control parameters in case of the medical
ventilator comprise, for example, parameters for air pressure
variation for passive inhalation and exhalation of the patient,
oxygen content from ambient air to pure oxygen, and volume
flow characteristics.

[0018] The medical electronic device is configured to a
preset mode. The preset mode comprises predetermined con-
figuration parameters and device settings. The configuration
parameters for the preset mode of the medical electronic
devices are stored in the medical communication system. The
preset mode data may be used in future medical cases involv-
ing the same medical electronic device. Consider an example
of a pulse oximeter used for analyzing the oxygen content of
blood. The pulse oximeter is set to a preset mode. The preset
mode in case of the pulse oximeter involves setting the Light
Emitting Diode (LED) to a predefined wavelength.

[0019] The medical communication system initiates the
capture 105 of the medical data using the configured medical
electronic devices. The medical data may comprise, for
example, information from the medical electronic devices,
diagnostic information, therapeutic information, status on the
life support devices, results from medical laboratory devices,
and information from medical monitoring devices. The step
of capturing the medical data is initiated by a timer based
trigger, an event based trigger, or a combination thereof. An
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event based trigger initiates capturing of the medical data by
the medical electronic devices on occurrence of an external
medical event. A timer based trigger initiates capturing of the
medical data by the medical electronic devices based on
predefined time settings. The medical communication system
also schedules the time and sequence of capture of the medi-
cal data by the medical electronic devices.

[0020] The configured medical electronic devices then cap-
ture 105 the medical data. The captured medical data is trans-
ferred 106 to the medical communication system via the
communication link. The medical communication system
converts the transferred medical data into a text file, a video
file, or an image file. The medical communication system
analyzes the transferred medical data and automatically gen-
erates recommendations on medical procedures to be per-
formed in medical cases by a doctor, a physician, or a care-
taker. The medical communication system generates a
medical report based on the analysis of the transferred medi-
cal data. The medical report comprises the recommendations
on the medical procedures to be performed in medical cases
by a doctor, a physician, or a caretaker.

[0021] A medical report may be generated by the con-
cerned doctor, physician, or caretaker based on medical diag-
nosis. The medical report generated by the concerned doctor,
physician, or caretaker is compared with the medical report
generated by the medical communication system. The con-
cerned doctor, physician, or caretaker makes an assessment
on the medical condition based on the compared medical
reports. The comparison enables the achievement of an accu-
rate medical diagnosis.

[0022] The medical communication system then notifies
the concerned doctor, physician, caretaker, etc. by sending a
notification. The notification comprises alerts for extreme
medical conditions, availability of the medical data, and a
generated medical report. The notification may be sent via
electronic means, for example, an electronic mail (email),
short message service (SMS), or a text message. The doctor,
physician, or caretaker checks for the authenticity of the
medical report and performs the recommended medical pro-
cedures at their own discretion. The medical communication
system stores 107 the transferred medical data for medical
diagnosis.

[0023] FIG. 2 illustrates a system for integrating and con-
trolling multiple medical electronic devices. The system dis-
closed herein comprises multiple medical electronic devices
and a medical communication system 206 connected via a
network 205. The medical electronic devices, for example,
medical device 1201, medical device 2 202, medical device 3
203, and medical device 4 204 are illustrated in FIG. 2. The
medical electronic devices are connected to each other via a
network 205. The medical communication system 206 is in
communication with the multiple medical electronic devices.
The medical communication system 206 communicates with
and controls the medical electronic devices. The medical
communication system 206 comprises a device selection
module 206a, a communication module 2064, a parameter
configuration module 2064, a scheduler 206¢, a medical data
capture module 2064, a data storage module 206e, a report
generation module 206/, a report comparison module 206g,
an intelligent data analyzer 206/, a notification module 206,
and a graphical user interface (GUI) 206;.

[0024] The device selection module 206a selects at least
one of the medical electronic devices to capture medical data
based on the diagnostic requirements. The communication
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module 206% establishes a communication link between the
medical communication system 206 and the selected medical
electronic devices. The parameter configuration module 2065
configures the selected medical electronic devices using a set
of configuration parameters via the communication link. The
configuration parameters comprise device settings and con-
trol parameters of the medical electronic devices. The data
storage module 206e stores the configuration parameter set-
tings of the selected medical electronic devices. The data
storage module 206e may be located in a remote location to
enable a physician, doctor, or a caretaker to monitor, assess,
and diagnose a patient remotely. The configured medical
electronic devices, for example, the medical device 1 201, the
medical device 2 202, the medical device 3 203, and the
medical device 4 204 capture the medical data. The scheduler
206¢ schedules the time and sequence of the medical data
capture by the medical electronic devices. The configured
medical electronic devices capture medical data, for example,
diagnostic information, therapeutic information, status on the
life support devices, results from medical laboratory devices,
and information from medical monitoring devices.

[0025] The medical electronic devices transfer the captured
medical data to the medical communication system 206. The
medical data capture module 2064 captures the transferred
medical data. The data storage module 206¢ stores the trans-
ferred medical data in the medical communication system
206. The GUI 206/ is used to view the medical data captured
by one or more of the medical electronic devices and alter the
configuration parameters of the medical electronic devices.

[0026] The intelligent data analyzer 206/ analyzes the
transferred medical data to automatically generate recom-
mendations on medical procedures to be performed in medi-
cal cases by a doctor, a physician, or a caretaker. The report
generation module 206/ generates a medical report based on
the analysis of the transferred medical data. The medical
report comprises the recommendations on the medical pro-
cedures to be performed in medical cases by a doctor, a
physician, or a caretaker. The notification module 206: sends
anotification to the concerned doctor, physician, or caretaker,
etc. about the availability of the medical data and the gener-
ated medical report. The notification is sent to a remotely
located doctor, physician, or caretaker. The notification mod-
ule 206/ sends the notification via electronic means, for
example, an email, an SMS message, and a text message. The
notification module 206 also alerts the concerned doctor,
physician, or caretaker etc. in case of medical emergency.
Consider an example where a patient needs to undergo
mechanical ventilation using medical ventilators. The notifi-
cation module 206/ of the medical communication system
206 alerts the concerned caretaker in emergency cases, for
example, power failure, defective gas, and software failure.
The doctor, physician, or caretaker checks for the authenticity
of'the medical report and performs the recommended medical
procedures at their own discretion.

[0027] A medical report may also be generated by the con-
cerned doctor, physician or caretaker based on medical diag-
nosis. The report comparison module 206g compares the
medical report generated by the concerned doctor, physician,
or caretaker with the medical report generated by the medical
communication system 206. The concerned doctor, physi-
cian, or caretaker makes an assessment on the medical con-
dition based on the compared medical reports. The compari-
son enables the achievement of an accurate medical
diagnosis.
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[0028] Consider an example where a physician prescribes a
Magnetic Resonance Imaging (MRI) scan for a patient. An
MRI machine is in communication with the medical commu-
nication system 206. The steps performed by the medical
communication system 206 comprise, selecting the medical
electronic device, in this case an MRI machine. The param-
eter configuration module 2065 of the medical communica-
tion system 206 configures the MRI machine based on a set of
configuration parameters. The test is performed by a radiolo-
gist. The patient is made to lie still on a narrow table for
undergoing the MRI scan.

[0029] The scheduler 206¢ schedules the time and
sequence of the image capture by the MRI machine. The
images are captured and displayed on a monitor. The captured
images are recorded on a magnetic tape recorder and copies of
the images are transferred to the medical communication
system 206. The medical data capture module 2064 captures
the image data. The data storage module 206e stores the
image data received for medical diagnosis by a physician. The
report generation module 206/ generates a medical report
after interpretation of the images by the radiologist. The noti-
fication module 206/ notifies the physician about the avail-
ability of the medical report. The concerned physician may be
located in remote location. The physician may interpret the
medical report and may offer medical advice to a patient,
while still being remotely located from the patient. The medi-
cal communication system 206 then stores the captured
images in a data storage module 206e for further diagnosis.
The MRI scan report is a way to generate diagnostic infor-
mation.

[0030] Consider another example where a patient needs to
undergo mechanical ventilation using a medical ventilator.
The medical ventilator is in communication with the medical
communication system 206. In case of mechanical ventilation
the steps performed by the medical communication system
206 comprise, selecting the medical electronic device, i.e.,
the medical ventilator. The parameter configuration module
2065 of the medical communication system 206 configures
medical ventilator based on the configuration parameters.
The medical ventilator function related configuration param-
eters comprise air pressure variation, oxygen content, and
flow volume. The scheduler 206¢ in the medical communi-
cation system 206 sets the timing and sequence of passive
inhalation and exhalation. The medical ventilator is equipped
with a monitoring system and an alerting system to monitor
the status of the patient and to alert the concerned caretaker in
emergency cases including power failure, defective gas, and
software failure. The step of alerting the caretaker is per-
formed by the medical communication system 206. A medi-
cal report on the status of the patient is generated on a regular
basis. The medical communication system 206 stores the
generated medical report in a data storage module 206e for
future reference. The notification module 206/ notifies the
physician about the availability of the medical report.

[0031] Consider another example where the vital signs of'a
patient are to be measured. Vital signs include the objective
measures for a patient such as temperature, respiratory rate,
pulse rate, and blood pressure. The device selection module
206aq in the medical communication system 206 selects the
following medical electronic devices, an electronic thermom-
eter to measure temperature, an electronic respiratory rate
measuring device for the measurement of respiratory rate, a
pulse rate monitor to measure pulse rate, an electronic sphyg-
momanometer to measure blood pressure.






