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Figure 7




Patent Application Publication  Dec. 23,2010 Sheet 8 of 10 US 2010/0325088 A1

Figure 8




Patent Application Publication  Dec. 23,2010 Sheet 9 of 10 US 2010/0325088 A1

Figure 9

Chussrver Name !

Dbserver Orgarization Mame
Disscription ;

hestments
The plaet of fraat




Patent Application Publication  Dec. 23,2010 Sheet 100f10  US 2010/0325088 A1

Figure 10




US 2010/0325088 A1

12-LEAD ECG AND IMAGE
TELECONSULTATION INFORMATION
SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates to an information sys-
tem for clinical 12-lead electrocardiogram (ECG) and image
teleconsultation.

BACKGROUND OF THE INVENTION

[0002] The Digital Imaging and Communications in Medi-
cine (DICOM) (3.0) is set up for medical image communi-
cating and exchanging in open-type in order to keep compat-
ibility with different brands, models, and file formats. The
clinical instruments often use DICOM to save files such as
computer tomography (CT), magnetic resonance imaging
(MRI), chest or orthopaedic radiography, and fluorescein
angiography (FA) according to DICOM 3.0. The Picture
Archiving and Communication Systems (PACS) in medical
facility are used for saving DICOM files. The main objects of
PACS are to save all images as digital type and to transfer the
data to the system by internet for users diagnosing at distal
end.

[0003] The Clinical 12-lead electrocardiogram (ECG) is a
very important tool which is normalized by DICOM 3.0
supplemental document in clinical cardiology. That supple-
mental document provides a standard of one-dimensional
biomedical signal such as blood pressure or ECG However,
medical instrument companies do not obey standard file for-
mats. On the contrary, they make self-research out of stan-
dard. For example, the file formats are HP SCP-ECG and
PHILIPS XML-ECG The drawbacks are on not only integrat-
ing various formats difficultly but also sharing data inconve-
niently.

[0004] According to priorart, many hospitals progressively
treat patients and read examination reports by computers as
the improvement of medical charts transformed into elec-
tronic files. Nevertheless, conducting tasks described as
above must take advantage of personal computer (PC) pro-
vided by hospitals to access and read medical information as
disclosed in Taiwan patents or publications No. 1229281,
1228375, 588274,200422908, and 200423645, Besides, Tai-
wan publications No. 200844849 and 200806251 could make
it by PC at distal end, but they lack mobility.

[0005] To satisfy the need of telemedicine and mobility,
Mobile DICOM server (MDS) could be used with a remote
control (e.g. PDA) to download and read data. The disadvan-
tage is that sharing data with a remote control (e.g. PDA) is
after DICOM server exchange data with PACS. Moreover,
DICOM server is a commercial and technical merchandise so
that it is monopolized easily. Hospitals could not extend and
develop needful functions by themselves (Nakata N. et. al.
(1999) International Congress Series 1268, 260-264).
[0006] In addition, PACS could share medical information
directly and read DICOM image files via remote control, but
the compatible file types are not many (Andrade R et. al.
(2003) International Journal of Medical Informatics 71, 157-
163). The disadvantage is that integrating 12-lead ECG
DICOM files used in clinical cardiology is hard so that it
couldn’t be used for telemedicine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 shows a systemic architecture of the present
invention.
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[0008] FIG. 2 shows database architecture of PACS.
[0009] FIG. 3 shows flowcharts of data inquiring and for-
mat conversion between heterogeneous databases.

[0010] FIG. 4 shows a flowchart of DICOM files accessing.

[0011] FIG. 5 shows an appearance of search results.

[0012] FIG. 6 shows a function interface.

[0013] FIG. 7 shows the clinical 12-Lead ECG

[0014] FIG. 8 shows an MRI result.

[0015] FIG. 9 shows a written report.

[0016] FIG. 10 shows a DICOM Tag browsing screen.
SUMMARY OF THE INVENTION

[0017] The present invention provides an information sys-

tem for clinical 12-lead ECG and image teleconsultation sys-
tem, the said system comprising: (a) a PACS having built-in
database A for accessing, transmitting and displaying image
to a gateway server; (b) a gateway server having built-in
database B corresponding to database A in order to access
database C attached to a remote controlthe remote control;
and (c) a remote control having built-in database C providing
for users inquiring in database A through database B and
browsing or editing medical image and clinical 12-lead ECG
to access databases A and B.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The present invention relates to an information sys-
tem for clinical 12-lead ECG and image teleconsultation. The
invention provides a clinical physician in emergency depart-
ment not only to conduct real-time online browsing DICOM
medical images and clinical 12-lead ECG through a remote
control (e.g. PDA) but also to perform remote diagnosis and
edit the reports. Telemedicine without restriction on PC by
medical doctors can be realized. Physicians at a distance can
take advantage of wireless internet or 3.5 G communication to
inquire and browse patients’ information through the remote
control in order to diagnose patients, and then transmit diag-
nostic reports to the database in the hospital to update data
simultaneously. The present invention provides real-time and
precise telemedical service. Main merits of the invention are
as follows:

[0019] 1.12-lead ECG and chest radiography are important
reference to clinical emergency treatment.

[0020] 2. 12-lead ECG is a waveform type of one-dimen-
sional time series data. However, most clinical storage for-
mats are SCP-ECG and XML-ECG As to chest radiography,
an image type of two-dimensional data, the clinical storage
type is DICOM format.

[0021] 3. Integration between waveform types and image
types and between different systems are required to facilitate
healthcare providers to process data and simplify system
maintenance performed by engineers.

[0022] 4. For the telemedicine in emergency cardiology,
immediate transmission of images and the 12-lead ECG to
cardiologist out of the hospital are required.

[0023] At present, cardiology department needs DICOM-
formatted chest radiographs and 12-lead ECG in DICOM
formats which are different from the DICOM image technol-
ogy applied to clinical neurosurgery, radiology, dermatology
and opthalmology. Comparatively, the present invention has
features as follows:

[0024] 1. Information integration.
[0025] 2. System integration.
[0026] 3. Transmission of ECG and image.
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[0027] 4. Application to emergency cardiology in clinical.
[0028] The present invention integrates 12-lead ECG sys-
tem (DICOM-ECQG) into PACS. It makes 12-lead ECG in
waveform having ability to access and transmit image files.
Furthermore, the invention can transmit medical image files
and ECG together to physicians’ cell phones at a distance in
order to make a remote diagnosis effectively.

[0029] The main feature of the present invention is that the
remote control can browse all images such as clinical 12-lead
ECG and medical DICOM images, e.g. computer tomogra-
phy (CT), ultrasound (US) imaging, and magnetic resonance
imaging (MRI) from different medical system in the same
user interface anywhere. Physicians can browse medical
images and write reports in the same system which manages
information conveniently and has the ability of remote diag-
nosis.

[0030] The present invention relates to a 12-lead ECG and
image teleconsultation system for processing clinical 12-lead
ECG, the said system comprising: a PACS having built-in
database A (MySQL) for accessing, receiving, transmitting
and displaying image to a gateway server; a gateway server
having built-in database B (Microsoft SQL) corresponding to
database A in order to access database C (mobile database)
attached to a remote control; and a remote control having
built-in database C providing for users inquiring in database
A through database B, and browsing or editing what are
medical images and clinical 12-lead ECG, and further to
access databases A and B.

[0031] The database A comprises: a patient information
table having personal information and several optional study
information tables; a study information table having study
information and several optional series tables; a series infor-
mation table having series information and several optional
image information tables; an image information table having
image information and several optional DICOM file tables;
and a DICOM file table having several DICOM files includ-
ing without limitation to clinical 12-lead ECG, CT, US and
MRI.

[0032] The remote control comprises: a systemic browser
for users to inquire or browse patients’ information in the
database C and further to edit reports; Database C synchro-
nized with database B by internet in order to access or edit
database A or C; and a device for processing DICOM files,
corresponding to systemic browser to browse and access the
DICOM files and further to integrate the said reports into the
said DICOM files. The said reports in the said device for
processing DICOM files comprise editing steps of:

[0033] (a) confirming whether a file is a DICOM header
to identify whether the file is a DICOM file;

[0034] (b) reading DICOM Tag to acquire DICOM
image according to definition of DICOM tag model
from DICOM 3.0 standard;

[0035] (c) writing the DICOM header and acquiring the
said patients’ information and the information of the said
DICOM tag to integrate with users’ written reports into
reports and the said DICOM tag; and

[0036] (d) repackaging DICOM files to save to database
A through synchronizing database B.

[0037] The said device for processing DICOM files further
provides image setting function comprising: a function for
opening, reading Tag and storing DICOM files; a function for
zooming in/out, resetting and moving picture; a function for
switching single or group pictures; and a function for adjust-
ing brightness and contrast.
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[0038] The interaction between the gateway server and the
remote control comprises the steps of:

[0039] (a) receiving inquiry command about require-
ment and conditions from the said remote control;

[0040] (b) inquiring PACS about whether database A has
the data matching inquiry conditions;

[0041] (c) the said remote control reading the related
data from database A while database A having the
matched data; on the contrary, the said remote control
getting response “No Data” from database A,

[0042] (d) converting data format in order to save data
into database B if data exchange involved in heteroge-
neous databases while database A delivering the related
data to database B;

[0043] (e) responding to the remote control to access
data; and
[0044] (D) the database C of the said remote control syn-

chronizing with database B by internet.
[0045] The interaction further provides that users edit the
data in database C of the remote control and then save it in
database A via synchronizing database B. The said remote
control is a personal computer, a notebook, a personal digital
assistant (PDA), or a cell phone.

EXAMPLE

[0046] The examples below are non-limiting and are
merely representative of various aspects and features of the
present invention.

[0047] As shown in FIG. 1, the present invention related to
an information system for clinical 12-lead ECG and image
teleconsultation. The invention converted 104 data format
from MySQL database 101 of the PACS to Microsoft SQL
106 of the gateway server 102. After data inquiry mechanism
105, the invention made mobile database 112 of the remote
control 103 access data from MySQL database and then took
advantage of steps such as reading files 113, image process-
ing 109 and image capture 110 with patients” information 107
and image information 108 to display in systemic browser
115 in the remote control. Besides, users wrote, saved reports
111 and then repackaged DICOM files 114 in order to trans-
mit the files to the hospital PACS via the remote control. The
present invention was compatible with information system.
Following is an preferred embodiment described in details.

MySQL of the PACS:

[0048] The database of the PACS was MySQL 101. As
shown in FIG. 2, the hospital database of the PACS searched
for related information in DICOM Tag in order to establish
the relationship between DICOM files. Patients’ information
201 had several study information 202. A study information
had several series information 203. A series information had
several image information 204. In general, an image was
displayed in a DICOM file (file info) 205.

Data Inquiry Mechanism and Conversion Between Hetero-
geneous Databases:

[0049] As shown in FIG. 3, the remote control sent inquiry
301 to the gateway server and transmitted inquiry commands
and inquiry conditions. After the gateway server receiving
inquiry commands, it searched the MySQL of the PACS for
matched data 303. If there was a result, the gateway server
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inquired the related data from PACS 304. Oppositely, the
gateway serer responded “No Data” 302 to the remote con-
trol.

[0050] When the PACS transmitted data into gateway
server 305, data format was defined by MySQL 306. How-
ever, the data format in Microsoft SQL 307 of the gateway
server was not compatible with the said data from the PACS.
If data transmission between heterogeneous databases were
required, conversion of data formats were necessary. For the
same reason, the Microsoft SQL saved the data 106 in the
gateway server and responded the message “accessible” to
the remote control 308 through converting data format of
MySQL to Microsoft SQL.

Accessing DICOM Files:

[0051] When the remote control received signals of permis-
sion to access the data, the database of the said remote control
would synchronize with the database of the gateway server.
After synchronizing, the remote control had patients’ infor-
mation, study information, file information and the DICOM
files. Since images were saved in the DICOM files, DICOM
files had to be read in order to read the images. As shown in
FIG. 4, the method to confirm whether a file was a DICOM
file was to identify if the filehad a DICOM header 401 at first.
In the beginning of a DICOM file, 128 bits were provided for
storing zero values and then 4 bits for saving four letters
“DICM” in ASCII code so that 132 bits were for a DICOM
header of a DICOM file in total. Continually, the remote
control read the DICOM Tag 402 sequentially according to
the definition of DICOM Tag model 403 in DICOM 3.0
standard.

[0052] Additionally, the reports written by physicians after
diagnosis were transmitted to PACS in order to review easily
in hospital system for physicians. In writing the DICOM
header, the remote control integrated the reports of diagnosis
404 and the relevant tag data from previously readDICOM
into the DICOM Tag and the data 405. Finally, the remote
control repackaged the DICOM files 406, and then updated
the PACS.

User Interface of the Remote Control:

[0053] The user interface of the present invention is shown
in FIG. 5. In inquiring, the users could input inquiry condi-
tions such as patient ID 501, file modality 502, start-date 503
and end-date 504. Besides, the users could get the data shown
in tables below the picture through searching 505 or updating
506 commands. When the users chose any data, the user
interface would display the images of the data. As shown in
FIG. 6, there were several functions such as image setting
601, opening file 602, saving file 603, reading Tag 604, zoom
in 605, zoom out 606, picture resetting 607, moving picture
608, previous picture 609, next picture 610, previous series
pictures 611, next series pictures 612, and adjusting contrast
and brightness 613.

[0054] FIGS. 6 and 7 are clinical 12-lead ECG. FIG. 8 is an
MRI result. FIG. 9 is a picture for the users diagnosing and
writing the reports for patients. FIG. 10 is a picture for brows-
ing DICOM Tag.

What is claimed is:

1. A 12-lead ECG and image teleconsultation system for
processing clinical 12-lead ECG comprising:
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(a) a PACS having built-in database A for accessing,
receiving, transmitting and displaying image to a gate-
way server;

(b) a gateway server having built-in database B corre-
sponding to database A in order to access database C
attached to a remote control; and

(c) a remote control having built-in database C providing
for users inquiring in database A through database B,
and browsing or editing what are medical images and
clinical 12-lead ECG, and further to access databases A
and B.

2. The system of claim 1, wherein the remote control com-

prises:

(a) a systemic browser for users to inquire or browse
patients’ information in the database C and further to edit
reports;

(b) Database C synchronized with database B by internet in
order to access or edit database A or C; and

(c) a device for processing DICOM files, corresponding to
systemic browser to browse and access the DICOM files
and further to integrate the said reports into the said
DICOM files.

3. The system of claim 2, wherein the device for processing
DICOM files further provides image setting function com-
prising:

(a) a function for opening, reading Tag and storing DICOM

files;

(b) a function for zooming in/out, reseting and moving
picture;

(c) a function for switching single or group pictures; and

(d) a function for adjusting brightness and contrast.

4. The system of claim 1, wherein the database A com-
prises:

(a) a patient information table having personal information

and several optional study information tables;

(b) a study information table having study information and
several optional series tables;

(c) a series information table having series information and
several optional image information tables;

(d) an image information table having image information
and several optional DICOM file tables; and

(e) a DICOM file table having several DICOM files includ-
ing clinical 12-lead ECG, CT, US and MRI.

5. The system of claim 1, wherein the interaction between

the gateway server and the remote control comprises the steps
of:

(a) receiving inquiry command about requirement and con-
ditions from the said remote control;

(b) inquiring PACS about whether database A has the data
matching inquiry conditions;

(c) the said remote control reading the related data from
database A while database A having the matched data;
on the contrary, the said remote control getting response
“No Data” from database A;

(d) converting data format in order to save data into data-
base B if data exchange involved in heterogeneous data-
bases while database A delivering the related data to
database B;

(e) responding to the remote control to access data; and

(b the database C of the said remote control synchronizing
with database B by internet.
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6. The system of claim 5, wherein the interaction further
provides that users edit the data in database C of the remote
control and then save it in database A via synchronizing
database B.

7. The system of claim 2, wherein the said reports in the
said device for processing DICOM files comprise editing
steps of:

(a) confirming whether a file is a DICOM header to identify

whether the file is a DICOM file;

(b) reading DICOM Tag to acquire DICOM image accord-
ing to definition of DICOM tag model from DICOM 3.0
standard;

(c) writing the DICOM header and acquiring the said
patients’ information and the information of the said
DICOM tag to integrate with users’ written reports into
reports and the said DICOM tag; and
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(d) repackaging DICOM files to save to database A through
synchronizing database B.

8. The system of claim 1, wherein the said remote control
is a personal computer, a notebook, a personal digital assis-
tant (PDA), or a cell phone.

9. The system of claim 1, wherein the PACS is picture
archiving and communication systems (PACS).

10. The system of claim 1, wherein database A is a MySQL
database.

11. The system of claim 1, wherein database B is a
Microsoft SQL database.

12. The system of claim 1, wherein database C is a mobile
database.
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