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l. Past conference of DICOM Workshop

THE HISTORY OF DICOM CONFERENCE

Conference at Chengdu
in 2008, 2014
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Conference at Rio de Janerio in 2010 Conference at Bangalore in 2013

AT YONSEI UNIV. WONJU

2015 CONFERENCE

IN KOREA
August 27,2015
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Il. 2015 conference of DICOM Workshop

DICOM conference at yonsei university

DICOM Workshop 2015 - ; et — $DICOM Specificlocation HE
Wonju, Korea - - Gl o  August 25-7 - Office of Local Organizing
SN 3 St i S ' Commirtee
August 27, 2015 Digital adC . i | Office Room 505 Sanhakiwan

www.dicomconference.org 2015 Workshop in Korea
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—— - + Internagonal-Conference Room,
3 Open Source DICOM Projects in Korea Samual Chol, Ph.D, IRM Inc. " | #3503 Medical Industry Venture Center
BREAK Angust 25, 2015- WG 10&WG-29 meetings
< Digtal Aungust 26, 2015 - DICOM Standards Committee meeting
. S S W o St vt Angust 27, 2015 - DICOM Workshop
= Host and organizers Sponsors
Reporting Workfiow In Radiology weing John C MD, American College of B oo oy iy o "
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® : )
1628 2 "":::' SR SUen: Kevin O'Dennell, Toshibs | and arganizations are mvited to join in sponsoring the |
| Workshop by joining the sponsors aiready committed
30 DICOMweb™ and interoperability Harry Solomon, GE, DICOM Co-Chair i Todiscuss sponsorship, please contact :
1 Hee-Joung Kim, Professor, Yonsei University
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DICOM COMMITTEE MEETINGS at WONJU KOREA: August 25, 26", 2015

U
HOST : YONSEI UNIVERSITY WO \| ( @ \
ORGANIZERS : WONJU LINC OF V¢ LRSHTY 7 DICOM STANDARDS COMMITTEE DICOM

Date : August25-27  Location : Lecture Hall # 43 Nn aekwan
Sponsors : Infinitt Healthcare, KSIIM, WMIT, KRISS, GE Healthcare Korea, BK21+, and KOSIE

ONSEI UNIVERSITY WONJU CAMPUS
/ ;‘ 0§ WONJU LINC OF YONSEI UNIVERSITY / DICOM STANDARDS C X m




Il. Development of DICOM B

ACR-NEMA 300-1985 DICOM 3.0 Current
standard standard 617 change proposal

ACR-NEMA 300-1985
standard published

-—
1983 1985

ACR ACR-NEMA 300-1988 DICOM 3.0
(American College of Radiology) standard pUbI|Shed standard
ACR-NEMA 300-1988
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Il. DICOM 3.0

The goals of DICOM...

are to achieve compatibility and to improve workflow efficiency
between imaging systems and other information systems in healthcare

environments worldwide.
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lll. DICOM in Korea: Background 5

¢ 1993-Society of Korean PACS

e G7 PACS project in 1997
- Standardization of PACS Spec in Korea
- Translate English DICOM into korean
- Develop Hangul code
- Cost analysis of PACS installation
- Develop test station for PACS
¢ Fast growing PACS installation

e 1995-1999-G7 PACS project : SNUH, KAIST, Marotech-J.H.Kim

Medical Physics & Imaging Lab. | | Wonju-LINC, Yonsei UniversitY
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ll. DICOM in Korea : K-DICOM Committee 6

e Formed October 22, 1998

e Objectives
- Exchange DICOM and PACS related information
- Collaboration w/ international DICOM Committee

- Continuous efforts for DICOM after G7 project
e May 5-7, 2002: International DICOM Meeting in Korea
e July, 2006: DICOM validation tool kits-KFDA-by H.J. Kim

Medical Physics & Imaging Lab. | | Wonju-LINC, Yonsei UniversitY @[QOM




lll. DICOM in Korea: International DICOM Seminar

9y 3 PACS @ 3

THE KOREAN SOCIETY OF PICTURE ARCHIVING AND COMMUNICATIONS SYSTEM

NESEA SII7 8L& 3881 Department of Radiology
NEZLLERAYANED Asan Medical Center
138-736 388-1 Pungnap-dong, Songpa-gu
TEL 02-3010-4400/4399 Seoul 138-736
FAX  02-476-4719 Korea

CHEH PACS 813 2002 & E 8t =3 ¥ DICOM seminar 2 &

2AI:2002E 58 52(Y)
A DARAQHAEIHESE HIHIA S

DICOM seminar 09:00 -12:00

09:00-09:30 Current status of DICOM Clunie
09:30-09:50 DICOM and ISO Shinoda
09:50-10:30 MR Multi-frame object Parisot
10:30-11:00 DICOM and IHE Loef
11:00-11:30 DICOM and the Web Cordonnier
11:30-12:00 directions in Structured Reporting Heaney

EH&=03  13:30-17:00
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ll. DICOM in Korea: CD Validation Tool Kits 8

KA

DICOM CD Hjelg H=He|d E3
(data validation tool kits)
AH-gAF B 7
(user mannual)

2006 74
(July, 2006)

(KFDA)
AEAYEUEN AR BTNE

dAEE R MPL 7
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lll. DICOM in Korea: K-DICOM Members in Early Stage E

Mediface HS Choi 365-3323 hschoi@mediface.com
Marotech HS Lee 765-7687 leehh@aol.com
Siemens WK Lee 532-7100 med.seoul@sgm.siemens.co.kr
Taewon JS Jeong 578-0338 jsjeoung@unitel.co.kr
Samsung-GE YC Choi 0342-40-6045 young_chul.choi@korea.med.ge.com
SDS SR Hong 3429-5333 srhong@sds.samsung.co.kr
Philips YJ Kim 3445-5333 pmskorea@chollian.net
Shinkisa SK Lee 573-8778 shinkisa@bora.dacom.co.kr
Hyundai HIT SH Lee 224-7951 Ish@aminet.co.kr :Secretary
HanyangUH SI Kim 290-8280 sunkim@email.hanyang.ac.kr :Chairman
AMC KS Song 224-4369 kssong@www.amc.seoul.kr
YUMC HJ Kim 361-5753 hjkim@yumc.yonsei.ac.kr :Secretary
SNUH JH Kim 760-3677 kimjh@radcom.snu.ac.kr
Jes-aeng H TJ Chun 0342-779-0039 tchun@DMC.or.kr
Paik H SJ Chja 950-1188 chasj@chollian.dacom.co.kr
SMC CW Paik 3410-2507 chpaik@smc.Samsung.co.kr
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lll. DICOM in Korea: Initial role K-DICOM

e Define PACS Spec in Korea

e Develop DICOM Hangul Code

e K-DICOM, JIRA/DICOM, and CTN
Collaboration will help to implement and use multi-byte
characters with DICOM in real world

e K-DICOM committee plays an important role for promoting

PACS as well as K-DICOM

Medical Physics & Imaging Lab. | I Wonju-LINC, Yonsei UniversitY
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lll. PACS

P: Picture, Images & Reports

A: Archive, Online, Near line, Offline
C: Communication, Networking, Transfer Protocols
S: System, Components & Architecture

|-

Communication Computer Reading

Workflow
Mgmt.

" | | Wonju-LINC, Yonsei University ;@)
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lll. PACS History- Overseas

US Army teleradiology :
poject starts ping PACS concepts
EuroPACS starts annual
1983 i
meetings.
1984

Original concepts: Dr. T. linuma,
“Image processing in clinical
medicine - considerations of a
system”, Bull., Tokyo Women
Med. 44, 152 (in Japanese).
1974

Siemens/Philips start develo

US - Baltimore Veterans
Hospital PACS.

UK - Hammersmith and

Conquest PACS projects.

US National Cancer
Institute funds UCLA

Bernie Huang.

group under Professor

1992

Baumann and Gell follow up survey -
177 large PACS identified worldwide.

2000

Multiple regional and
national projects

initiated. Worldwide
mass adoption

1985 begins in earnest
2002
. — m
Roger Baumann and Gunther Gell identify 23 large
DF: Safiigel U Duiyer il deseribes PAGS PACS worldwide with over 100 PACS projects H
ideas at a Seminar at the University of lowa. 1995
Dr. Judith M. Prewitt introduces the term
PACS. Cardiovascular radiologist Dr. Andre . Ny : : - ’ .
Duerinckx describes the far reaching future : Berlin BERKOM NATO conference in France includes topic on Imaging Networks
. ) i project started ! SCAR celebrates 10th annual meeting.
benefits of PACS for a hospital
1986 1990
1981
1st International Conference PRIMIS created at VUB
on the PACS, Newport Beach, Brussels - to study
California. applications of digital imaging
1982 1987
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lll. PACS History in Asia: Korea

Major Events in PACS history in Korea

Year Events
1966 The first pilot PACS in Seoul National University

1994 The Korean PACS Society was established
1994 Samsung Medical Center launched a partial scale PACS

1999 PACS reimbursement act approved by Korean government

1999 Full scale filmless hospitals by domestic companies

2001 HL-7 based interface between HIS-PACS in Seoul National University
2004 The IHE Korea was established

Only 4 years later from 1982 when the 1st word of PACS appeared

in USA, the 1st PACS in Korea was tried in SNU in 1986

K. Inamura, J.H. Kim, European Journal of Radiology, 2011
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lll. PACS History in Asia: Korea

Major Events in PACS history in Korea

o Number of full PACS systems in Korea

250

200

150

100

50

1 B

1988 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1 small hospital
" lage hospital

The number of full PACS systems installed in Korea

K. Inamura, J.H. Kim, European Journal of Radiology, 2011
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lll. PACS History in Asia: Korea

Major Events in PACS history in Korea

Annual
Number of generation of
Number  connected Number of image data

No. Hospital of beds  modalities terminals  (TB) Implementation

1 Seoul 1500 250 3000 2T Cooperative
National development with a
University domestic company
Hospital since 1995

2 Samsung 1200 190 3000 25 Purchase from a
Medical foreign company in
Center 1994

3 Asan 2200 250 3500 24 Cooperative
Medical development with a
Center domestic company

since 1995

Large number of connected modalities and display terminals

reflects their complete filmless PACS operation covering all
imaging modalities across the hospital

K. Inamura, J.H. Kim, European Journal of Radiology, 2011
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lll. PACS History:

Introductory Early Growing (:;:;::gy Maturing Integrated )
(R&D) (Partial PACS) PACS) (Film-less) PACS
1994 1995 m 1997 1998 - 2000 2001 m 2003 2004 2006 2007
PACS
Insurance YONSEI
IMF &tartad UNIVERSIT
Economic Crisis A<an HEALTH SYSTEM Security
Medical Solutions
Samsung Center EME
Hospital Samsung HIT
Partial PACS Hospital
(Loral) Full PACS Seoul National IHE North America
(GE) University Year 5 ' §
| | Hosgital | Tele PACS
! Korean HL7 reading
Bundang llsan Paik Web Standardization KSIIM
Jesaeng Hospital O PACS
® Hospital (Marotech) gmall Service
Establishment of (KCC) Hospital
Society of PACS PACS
OCS/IPACS ®
Interface @
s S CAD
Standardization Orthopedic
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lll. PACS History in Asia: Japan

The chronological change of PACS diffusion from 1987 to 2002 in Japan

1500
n 1400
O 1300
o 1200

1100

1000

A

Total number of units of
~2E85888388

1887 1989'90 '91 '92 '93 '94 '95 '96 '97 '98 '99 '00 '01 '02
Year

Progress of PACS diffusion in Japan during years 1987-2002. Even small-size

PACS of 1173 units in 2002 had function for image collection, storage, image
processing, display, hard copy and image transmission through network

K. Inamura, J.H. Kim, European Journal of Radiology, 2011
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lll. PACS History in Asia: Japan

History of PACS in Japan during years 1984-2002

Only 2 years and 4 years later from 1982 when
first terminology of PACS appeared in Newport
Beach in USA, dedicated hardware for film digi-
tizing and image data compression were com-
1388 TDS-File (Toshiba) mercialized by a domestic manufacturer in 1984
1984 Film digitizer by CCD (NEC) and 1986 in Japan, respectively.

1986 Image compression hardware (NEC)

Large size PACS

1984 Experimental PACS in Osaka University (NEC)
1989 Clinical PACS in Hokkaido University (NEC)

1989 Experimental PACS in Kyoto University and Nagoya University

Year Events
Small size and medium size PACS
1984 MedFile series (NEC), NEPACS Enterprise (NEC)

1989 — Hokkaido University Hospital-wide PACS

1989 — MIPS-89 = ACR-NEMA v1

1994 — IS&C turns to DICOM

Teleradiology
1984 Experiment in Nagasaki Pref. (NEC)

1987 Experiment by satellite communication in Harumi (Toshiba)
1989 Commercial teleradiology (SECOM)

Standardization activities 1996 — Samsung Medical Center PACS on DICOM
1984 Standardization by JIRA following ACR-NEMA
1984 IS&C (Image Save and Carry) started
1985 DICOM in Japanese version Standardization aCtiVity at early Stage

2002 IHE-J demonstration (JIRA, JRS, JSRT, JAHIS) in Japan until 2002

1995 — DICOM demo at J

2002 - IHE-J demo at JMCP (now JR

K. Inamura, J.H. Kim, European Journal of Radiology, 2011
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lll. PACS History in Asia: Japan

PACS with HIS, EPR, RIS

PACS with Moving Picture, 3D

Number of Hospitals

u 1P

=4

7

Year

* 10
[ ‘l"_’-
1 'r":‘--_
1 47
0 &
WL M7 e oy _f;" Moving picture
Year . 00 2010

The number of hospitals equipped with The number of hospitals equipped with

PACS, EPR, RIS and HIS

moving picture and 3D

K. Inamura, J.H. Kim, European Journal of Radiology, 2011
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lll. PACS History in Asia: China

The history of PACS in China

Year Events 2003  Affiliated Hospital, Guiyang Medical College reported construction and cabling
of PACS and the equipment which formed the necessary platform to run PACS

1994 The first mini-PACS in Betjing Union Medical College Hosptal and HIS. There were more than 50 terminals. All components were from

1996  The first DICOM 3.0 compatible PACS in affiliated hospital of West China manufacturers outside China
Medical University A boom of PACS adoption by SARS crisis
1997- PACS was growing slowly because of only UNIX workstation, DICOM software National projects started to develop health IT standards unique to China
1998  package only for UNIX, the less of DICOM imaging modalities and Asia 2004  Healthcare professionals established a relationship with the U.S. IHE
Financial Cnses organization, with a view to launching IHE-China
1998  The academic community summanzed the experience in the practice of PACS 2005 A draft of DICOM 3.0 compliant PACS with Chinese characteristics
1999  The Ministry of Health in China approved integrated and applicable PACS 2007 !Shi""";'"g city Hospital of 2300 beds replaced their CRT monitors by LCD
echnology
;gg?_ Eleven hospitals imported MiniPACS from abroad The first Connectathon by IHE-China. Five vendors participated
2008  The functionality of IHE workflow profiles in RIS/PACS installations
2000  Shangai Jiao Tong University developed their own image archive sever of low NS | Mo i Yt iikarilly & Gusiadin. dackiND camn Conpliniiy s
cost digital radiology
2001- Eight hospitals purchased whole hospital PACS systems. Among them 4 2010  Hong Kong Sanatonum and Hospital linked an agreement of PACS monitoring
2002  systems were from Chinese domestic vendors database-driven reporting and HIPAA/audit log management

In spite of slow start of PACS installation in Chinese hospitals, very acute build-up to
catch up with global level is observed

K. Inamura, J.H. Kim, European Journal of Radiology, 2011
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lll. Introducing process of PACS system in Severance

Before & After Introducing PACS system
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lll. Benefits of PACS

From PACS to EMR/EHR

Convenience

R o Mo r Ar:
Feedback to OCS

More information

Medical Physics & Imaging Lab. | I Wonju-LINC, Yonsei UniversitY @DICOM




lll. Benefits of PACS

PACS served as Fime

to the hospital administrators
to see “Digital Hospital”

Imaging Informatics will serve as ﬂw.ndm\nst;
to the “ubiquitous Hospital” in next generation

Windows Vista

Help and how-to

For Father’s Day: P
TV and movies on your time

2 W %

A 14!lliii

| Personalize
- your PC

Change how it looks,
sounds, and acts

Windows Easy Transfer rl'ﬂ

Easily move
files & settings @

to a new PC

E‘i’ Windows Vistar

@ Are you ready for
Windows Vista?
Use our Upgrade
Advisor to get ready.

) Great deals on
software, PCs
See special offers from
our trusted partners.

(=) Tips and tricks
delivered to you
Get Windows tips,
advice, and news in
your inbox.
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lll. Introducing process of PACS system in Severance

Pursuing history of PACS in Severance (2000 ~ 2005)
2000 2001 2002 2003 2004 2005

E YONSEI UNIVERSITY HEALTH SYSTEM

| RUNS COST MANAGEMENT SYSTEM

E YONGIN SEVERANCE HOSPITAL

; RUNS OCS (Order Communication System)

GANGNAM SEVERANCE HOSPITAL

. COMPLETELY OPERATES FULL-PACS
, | SEVERANCE MENTAL HEALTH HOSPITAL |
L“ | RUNS PWIPA (PATIENT MANAGEMENT | & Infinitt PACS
| PATIENT ACCOUNT) SYSTEM :

1________-___-__-___-_---_-______-__,__-__-_E___‘: 4 L!

‘ (-) SEVERANCE HOSPITAL
W TR COMPLETELY OPERATES FULL-PACS
GE PACS SEVERANCE DENTAL HOSPITAL
' OPERATES PACS

. SEVERANCE CARDIOVASCULAR

 HOSPITAL R AL S SN S T

- i\ YONSEI UNIVERSITY HEALTH SYSTEM '

Medcon PACS f '

" O PERATES PACS ----! PROGRESS u-HOSPITAL PROJECT
NEW HOSPITAL PACS
PROJECT
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연세의료원PACS가동식.mpg

ll. KSIIM (PACS->KSIIM)

KSIIM (Korean Society of Imaging Informatics in Medicine)

o

KOREAN SOCIETY OF IMAGING INFORMATICS N MEDICINE

2015 KSIIM annual meeting

Yonsei university Wonju-Campus

Medical Physics & Imaging Lab. I | Wonju-LINC, Yonsei UniversitY @ICOM




lll. History of IHE 26

KSIIM (Korean Society of Imaging Informatics in Medicine)

IHE Beginnings

- 1982-1992: ACR-NEMA Image Standards
: Despite ten years of developments, standards were not widely
implemented.

- 1992: Birth of DICOM marked with public demonstration

at RSNA annual meeting
: Galvanizes i |mag|ng community and industry support of standard

: B _,4 oo

' 'nSC“ M G‘N ngCESSl
:coN MS
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IV. Concept of Connectathon

Connect(ivity + Mar)athon

Cd;n‘nectathon

Medical Physics & Imaging Lab. f": I | Wonju-LINC, Yonsei UniversitY
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IV. History of IHE in Korea (http://www.ihekorea.org)

- Founded in June 25th 2004 with support of both KSIIM and KSOMI
- Many activities including education, workshop, panel discussio
demonstration, connectathon, and show case demonstration

n,

@DICOM




IV. History of IHE in Korea (http://www.ihekorea.org) E

iHE KR

Fiwgatng e pastiae Erwinie

» IHEKOREA Notice

Home - Sitemap - Contact us

Global leader is IHE KOREA

Sl2F$o| K4}, IHE KOREA 7} #MeiLic

more + + IHEKOREA Workshop more +

* Dataroom

074 2R YIUS IF ... 2007/0918 Q&ALICH 2007/03/17

DICOM-KR more+

@ oy
us
*Jmp ojsiarsiy

) v

IHE KOIEA Photo Gallery more +
, ux HE www.ine.net

AeEyycy

07 e WE HOUE ANY,.,

’"H IHE Japan

hﬂ IHE Europe

[ raysire N EREEIIECESPIENE

COPYRIGHT (C) 2007 IMEKOREA ALL RIGHTS RESERVED

2 ON WM 2RIA-5A B4 ESMENNTEY U0 B!

!ll !ﬂ’l

oEHE AT IEFA) NEzAE | ik ik

T8 :HE Korea, BRABUEE SR : AHIUR 25, BN

€FDICOM




IV. History of IHE in Korea

IHE KOREA 2004 - 2005 Demonstrations

2004 PACS and KSMP conference

2005 KOSMI conference

—e— I, 2]
- - t"‘“"'T “ | 8
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IV. IHE in Korea-2014 RSNA

- IHE GDC committee meeting
- Report: 2014-activities of IHE Korea
- Plan: 2015-activities of IHE Korea

DICOM




V. Introduction of u-Hospital E

Ubiquitous

- From Latin ubique: "Being everywhere at once: omnipresent, ,
'Seeming to appear everywhere at the same timey

- Evolution of Computing Paradigm
: Mobile Computing - “anytime, anywhere”
: Ubiquitous Computing - “all the time, everywhere”

Medical Physics & Imaging Lab. | | Wonju-LINC, Yonsei UniversitY @ICOM




V. Introduction of u-Hospital

U-Hospital

Data warehouse Paperless

Non-stop
services

Mobile
medication

Medical Physics & Imaging Lab. | | Wonju-LINC, Yonsei UniversitY
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V. u-Hospital in Korea: Healthcare Enterprise

U-Severance Hospital System

Integration by Standard (DICOM, HL7) IHE

External Hospital u-Severance
..¢I ...' ). .t X i .:
& 1. SEM ot e-prescription 5
------ - Aatrtra bl £
e DW | R .
= - o L. £y i
) %, HIS (Hospital Information System .+ EDI =
........ e .»*" National health .-
> ocs PACS ‘_"’ Insurance corporation
. EMR et
“+._Bank/ Card J
.......... Fat CDSS ]
f T I < : : ........
SO et ERP TR,
, * &-Procurement « Healthcare Portal Seay,
Y ° EMarketplace GW (e-mail, e-approval) * U-healthcare m ﬁ
. [ J CRM
'~... Knowledge Management System | AV
................... "-.,_._.. . /. «+ClUstumer
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V. HIS & u-Healthcare in SNUBH-BESTCare 35

BESTcare system-May 10, 2003-2009
(EMR, OCS, PACS, MIS)

Digitalized Image Digitalized medical record Digitalized order Communication Account
DICOM Structured Data Input i Drug Interaction Management
Clinical Decision Support i Drug side effect ADT

Drug Information Ancillary
‘ services

UYL AL HE
BAIDE | WIMEE | A N L R AAY
CL. CP, COW,

Courtesy of SNUBH

Standard Medical Terminology
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V. HIS & u-Healthcare in SNUBH-BESTCare 36

HIS-EMR, OCS, PACS

Point of Care

| | Wonju-LINC, Yonse University §DICOM

Medical Physics & Imaging Lab.




VI. Summary

e DICOM plays an important role of PACS development
e Success of PACS plays a window to EMR development

e Dream of u-Hospital project becomes reality
of HIS w/ slipless, filmless, chartless paperless
e 4less-HIS requires continuous efforts of DICOM,
HL7, IHE societies

Medical Physics & Imaging Lab. | | Wonju-LINC, Yonsei UniversitY )
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