How to save waveform, endoscope image,
fundus camera image and so on,
except radiology image.
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This is the content of today's presentation.



PACS Market in Japan

Peak of PACS Market size was 52 billionyenin 2011. After that it is decreasing.
Almost all hospital has PACS, new delivery is a little and replacement only.
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| will explain the PACS market in Japan at the beginning.

ZDTS5TIXBARDPACSHIBRAEICDOVLT., ABEUANFARELLDTY,

This graph shows PACS market in Japan research company has created.

B S FMEREERLTVET,

The bar graph shows the market size.
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Blue bar indicates the market size in the hospital of 20 or more beds,

red bar shows it in the clinic less than 20 beds.

MiGHREIE201 1 ED52billionEE—VITEMNITABEINTLET,
The peak of market size is 52billion yen in 2011 and after that slightly decrease.

F= REHL2012F2E—VICTHSERZRLTVET,

In addition, the number of deliveries shows a tendency to fall after 2012.

BE. BEERILESIZBERD ZLDREETIXPACSHAE R LTWLVET,

Currently, PACS is popular in many hospitals in Japan as same as South Korea.



Images stored in the PACS are mainly
Radiographic images .

15

How do we have saved waveform data (ECG,
etc) and endoscopic image (non-radiographic
images) ?

ZL DA TPACSHFI SN TLET I, TDHF H D ZLAMSHREIETT
Many hospitals used PACS, but a lot of its contents is the radiographic image.

T DERDOESIGEM T -2 PRBHELEDERIIEDISICRELTNLDT

L&om?
So, how do we have saved the non-radiographic image, such as endoscopes or

waveform data?



DICOM Gateway

It capture the video signal from endoscopes and convert it into a JPEG image.
The captured JPEG image is added patientinformation and converts it into DICOM image.
Finally the DICOM images are transferred to PACS through a network.
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DICOM gateway is conventional way to transfer data to DICOM image and sends to
the PACS.

ASAFEHE
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Patient information is input by numeric keyboard, card reader and barcode reader.

LI=A o T BB ERERDERLNANTHIEATEEE A,

Therefore, we will enter only the minimum information.

—ER D HE 28 [EDICOM MWMIZXE RS L TULVET,
Some devices are available for DICOM MWM.

BREFRICELTIEIERIZDLGNENZFET,

We can say the study information is also very little.



Generally using DICOM Gateway to capture from
a video signal of non-DICOM device (endoscope,
ultrasonic equipment, fundus camera and so on)
into DICOM images we save them to PACS.
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How about the waveform data
such as the electrocardiograph?

Of course we convert it into DICOM as an image
and can save it in PACS.

But the waveform data as an image has demerits.

* When you expand the waveform data and observe it in detail, it
depends on the resolution of the screen capture image.

* Re-analysis of the waveform is impossible because the meta-data
of waveform has been lost.

* Long time waveform data is not suitable for saving, because the
captured image is managed by the screen units.

* Synchronization and synthesis of waveform is also impossible.

A REHT

TA)yk
3)Llong time=-"*
NEEEOREORE T 2B R EE, FFEICREICGYET,
When you want to observe the waveform data at arbitrary time, this will be very
problematic.

4)INEHAT—TILDOET—2EDERZRACEHL-FHIZHEETY,
This is a problem when it is synthesized and synchronize the electrocardiogram and
pressure data of the catheter(ZpH&71=—).



Saving way of Medical waveform data.

1) To save as image data.
It has been conventionally performed.

2) To save as PDF data.
Using the document scanner from printed ECG data.

3) To save as DICOM standard data
DICOM Supplement 30 defines.

4) To save as MFER data.
New method to save waveform with meta-data.

MFER is abbreviation of
Medical waveform Format Encoding Rules.

OERRM T —2DREAEIZIIKRELDHYFET,

There are four major methods for storage of medical waveform data.

.U&OliE1%&LT{%ﬁ7éﬁfffTo E%(:%ﬁLQELT:o
One of them is a way to save as an image.
| mentioned before

O RIPDFELTRHET HHETY
Next Saving as PDF.
NIFEZRLERICLEEZFH>TLET,

This way has a problem as same as image.

@ HFINSHELLTDICOMIBRRELTHRHET HHETT,
Expected method is saving as DICOM standard.

ZHIEDICOMB TYAURZOTERINTULET,
This is defined by the DICOM Supplement 30.

@ ZL THIHINDLI—DDAEIEMFERD T—RELTRETIHETT,
Another expected method is saving as MFER.
MPFER is abbreviation of Medical waveform Format Encoding Rules.
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%»?f" Medical waveform in DICOM

Feature
= It 1s standardized to support the image reading.
= It is recorded as image or waveform for display.
Merit

[t can share the common resource of PACS.

= Waveform can be displayed along with the image
data.

Demerit

= It is limited to the modality with “image”.
= Enhancement limited in the DICOM
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/DA ED—DTHADICOMBEDERKIIC DLV TEHRBALET .
| will explain a medical waveform of the DICOM Standard supplement 30.
This way is one of the expected way.

R

| will show two features.

Ay lE
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You can save the medical waveform data to current PACS server.

TA)ykE
BT —3DHERSIEEICRANHDHENIZETT,

Because there is a limit to the device for dealing with only waveform data.
DICOMDEFRDHFTEZ LN TILNDELDIZETT,

It is that is considered in the world of DICOM.



What is MFER?

* MFERis a data format that takes into account the
compatibility of medical waveform data.

* In 2002 MFER committee was established and
MFER ver0.9 was proposed.

* In 2007 it was published as an International
Standard ISO / TS 11073-92001:2007.

* Features of MFER
* ltis a standard that specializes in the waveform
* |tis easy for waveforms to synchronize and synthesize.
* Study and patient information is designed to conform
to the DICOM and HL7 for upper protocol.

So standardization of the waveform data format was considered in Japan.
That is MFER.
ZRSAREHRD

MFERIEZ RV ET BB Z RO TWAERVET GHEGL, TNILRE T 2D @RI
b, BEERLEE XHL7ODICOMIZIEE DA ZEEEL>TLET,

| think MFER has a good design concept.

Because, it specializes in the description of the waveform data,

and patient information rely on DICOM and HL7.
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Electrocardiogram (ECG)

12 standard Electrocardiogram (included

extended leads)

Electrocardiogram for a long time

(Ambulatory ECG)

Stress electrocardiogram (Stress ECG)

Vector cardiogram (VCG)

Deriving inducement electrocardiogram
Intracardiac electrocardiogram and His

bundle electrogram

Surface mapping ECG (Mapping ECG)

Late potential Electrocardiogram

EEG/EP/EMG

Electroencephalograph (EEG)

Sleep electroencephalogram (Sleep EEG)
Electroencephalographs for declaration of

brain death

Evoked Potential / Electromyography

(EP/EMG) gz NIHON KOHDEN

Type of medical waveform data

Monitoring

[ |

Electrocardiogram (ECG)

ST Segment Electrocardiogram
Continuous Blood pressure
Pulse wave

Respiration

Impedance respiration
Thermistor respiration
Anesthetic and respiration gas
Sp02,IBP,NIBP

Cco,co2

Temperature

Other

Spirometory

Heart sound

EOG

Fetal heart sound

Fetal electrocardiogram

=B IFER T SAD KR T —2EFIRALTVET,

We are using the waveform data a lot in medical area.

MFERIZCN LD BT —2%FHh—/N\—LFET,

MFER c

overs these waveform data.
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@mﬂ MFER description

Frame
A
Header Waveform Header Waveform Waveform
.ﬁi |'1. " ," |‘-
Header |.)|____./|_Waveform .| U
N wavet = wavel mwf
| B 4 mT| Fie [COPY/BHeader+Wavetwavel.mwt Mwave Document
=1 ks L 79KB .

MFER defines as a gathering on a frame which consist of header and waveform.

Header is described with sampling attributes, waveform frame attributes and other
meta data.

= NIHON KOHDEN

MFERD B EETEL VT ILTT,
MFER’s description is very simple.

RFAREH
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& DS | How to describe in HL7 CDA?

It is very useful to describe medical waveform information
in MFER and other information in CDA of physiological
report. Since dividing report into two data sets (CDA and

& CDA is useful for EHR, EMR, etc.

€ MFER waveform is utilized for research, clinical trial,
data analysis and so on.

Patient information ﬁ
Study information _

. Described in CDA
Interpretation results
Measurement data

Wave data toc——— = Dpescribed in MFER

= NIHON KOHDEN 13

MFER) is very convenient. ¥ Clinical Document Architecture

BlELTHLITE D ESITMFERZFIAT ANBNLET,

| will show you a example how to use the MFER in HL7.

BERR. REBREEFHLIIOCDATERSINET,
Patient and study information are described in the CDA of HL7.

FLTEET—2IEMFERTRBRENET,

And waveform data is described in MFER.

MFERD 774 JLIZCDADSCOAMBNERS BB TEHLSIZEERSNFET,
MFER file is written as a external references from CDA.

L7=H>T. MFERECDAIZIIILI=FTETT
Therefore, CDA and MFER is independent existence.
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L R | Useful for HL7 CDA + MFER
@D:“ seful for

Clinicians Strong Claim

e

vendor A vendor B vendor C

Data server - — !
- e
E—

It is possible to be compatible with each vendor

= NIHON KOHDEN

MFERZFIFALTE BT AZEDA)YMNIBLEIR A —DT—E2FBoHhLEY. &
BLTHI=YTBIENTEBHIETT,

Benefits of MFER is that it can be re-analyzed and synthesized each venders data.

DEYRVE—DEMMENERTESETY,

In other words, It is possible to be compatible with each vendor.

ERBRGE TONETDIL—LINERHESNET,

Claim so far in the medical field will be eliminated.
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A D=2 | MFER has attracted attention

-— 1
Norway _ all Over the world
Univ. of Agder '
UK Long Term ECG South Korea
12Lead ECG | for Mobile 12 Lead ECG
China
12 Lead ECG
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Germany Taiwan
Polaris.Ome 12 Lead ECG
USA (Nihon Kohden)
DATAMED 12Lead ECG \ .
12 Lead ECG (inc.Nerb) Israel Vietnam
" 12 Lead ECG 12 Lead ECG
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RAE. MFERFEFREZETEESNTLET,

Currently, MFER has attracted attention around the world.

BEIFLEXYRE. FEGETOTHEE. I—Av/ PR THIEESINTOET,
Of course South Korea watches this standard, and other Asian country, Europe and
North America also watch it.
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Conclusion

* In many cases, non-DICOM data using DICOM
Gateway to capture the video signal convert the
DICOM images and save into PACS.

* MFER is expected as an international standard.
* MFER has a lot of merits.
* Itisimportant to share the multi-vender
waveform data and among hospitals.
* MFER improves the medical quality.

RTT,
2SAFEHT.
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Thank you for listening.
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