DICOM

CAD

Peter Mildenberger
Johannes Gutenberg-Universitat, Mainz

JIRA DICOM

5*DICOM

Digital Imaging and Communications in Medicine

G UTE NRE]&Q[AT DICOM Conference Budapest 2005



DICOM PACS

e DICOM
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Mainz

e 1500 , 104

. 53.000 / 190.000

. >30

. ~ 600 /

. ~15 /

e 1988 RIS

e 1996 PACS ( )
- >30 ( CT:5 ,MR:5 ,CR:7 ,DR:2 )
- ~20-25GB/ ( )
- ~30TB ( 5000 )
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Images /
Modality Matrix Depth MB /image Exam.. MB / EX

(typical in Mz)

CT 512*512 12 bit 05 5052000) 125

MRT D0 12bit  013-05 197 ~50

DSA/DL  1024*1024 10 bit 2 18 36

CR HoRRTE - 610 4 24 - 40
2000*2500
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2004

o 14400

. 745.000

. /() 460 GB

. 52

. MB 32

. KB 617

. 173,000

. 8,940,000

. /() 5 520 GB
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others
5%

@ Anteil CT
m Anteil Rontgen
O Anteil MR
CT O Anteil Sonstige

56%

5 -
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Costs / GB

Medium Capacity (GB) Costs (ca. €) (ca. €)
LU 4q. 0,01 2 200
MOD 0,65 45 70
CD 0,65 3 4,6
DVD-Ram 2,6 20 8
DVD-R 4,7 bds. 12 1,3
CD-Jukebox 325 21000 65
DVD-Jukebox 1456 27500 19
DVD-Jukebox 2 5640 48000 8,5
RAID 1.000 — 80.000 5.000 - 500.000 5—-06,25
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Mainz PACS

. CT, MRT, DSA

. , PET
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o >

Endoscopy

Cathlab, Ultraschall

OP-Endoskop

Ultrasoundl
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Modality Worklist / Performed Procedure Step
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Modality Worklist / Performed Procedure Step

Exposure Time
Total dose

Exposure dose

Fluoro dose
Number frames

Fluoro time
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Klinikum und Poliklinik fuer Radiologie Mainz (DBMZ1)

Ers

Archive ) Transfer 1] Warkgroups Rules Engine Adrmin Help

Database Daily Report
Select machine
o Yesterday | Today |

dbmzi
bz ‘Year (2001 Month |Movember =] Day |06 M
Report
= Daily report i‘

Summary report Eguipment. SIEMEMS, Sonata, Sonata

Databaze state hi = . Miriam 3374914

Backup report MR , Radia 410367 °« T 25000 /
Patient editor il er, Richard 339145

Create new patient bl R , Sylvia 300926

Edit patient bl L Manfred T0222 s ™ 600 /

Edit study relatiohship 1 r, Lieselotte 272874

Merge unassigned LIS ., Johann 3BAZTE

studies MR :, Hans Joachim 40861 .

Show modification MR _Simon Yalentin 410879

history Humber of Images:
Worklist

Madaliy worklist Marme: Thoravision 505 .10 30 /

management : i .
Eguipment: Philips Medical Systems, Cassette Halder Type 9840 500 35201, THORAY
Wkl o

v CR HELGA 272494

Yisit managerment CR © ANTONIA 216387 o

Study managemen CR 4, Michael 410794

%Em CR Wil 182978 ~ 5 /
CR tanred 260275
CR Peter 365018




Storage Commitment
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DICOM

° (2 3
)
e Mainz: >900%0,

(14 )
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Mammography

¢ X-ray (3000/ )
" (90% <1 cm)

"

o (>100/ , Treffer >90%)

¢

¢ MRT
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. CR
. (1:4000 vs. 1:200)

— CAD, Tomosynthese,
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DICOM

. 50 CAD 2001

e SR CAD-

. (Mevis,
R2...)
— Patient Clinical History (Supp 75)
— Breast Imaging Report (Supp 79)
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. SPECT PET
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STRUCTURED REPORTING
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— (Hall, AJR 2000)
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e 19%  ,42%1-2  (Naik, AJR, 2001)

e 86%
. 12
. PACS 64%
— (Reiner et al., 2004)
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SR

. : US, CT, MRT; CAD-Tools
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manual measurement,

e.g. Ultrasound

Patient: thom thotn (male, ¥1955-10-17, #87654321)
Referrmg Physician: referning guy
Manufacturer: GE Medical Systems

Completion Flag: PAE;RTIAL
Verification Flag:  UNVEERIFIED
Content Date/Time: 2004-12-15, 15:00:21

Vascular Ultrasound Procedure Report
Patient Characteristics

Subject Age:
4%a

Subject Sex:
Male (4, I305218_1)

Summary
Comment:
Findings

Concept Modifier: Finding 3ite = Artery of neck (T-45005, 3RT)
Concept Modifier: Laterality = Left (3-4101, 3RT)

PPN I W

ECR Systems

Carotid Bulb
Conecept Modifier: Topographical modifier = Distal (G-A119, 3RT)

Fnd Diastolic Velocity:
0.77708441 mfs

Peak Systolic Velocity:
1.2273264 mis

Carotid Bulb

Concept Modifier: Topographical modifier = Mid-longitudinal (G-A122, 3RT)

End Diastolic Velocity:
0.84378693 mis

Peak Systolic Velocity:
1.294025 m/fs

Carotid Bulb
Concept Modifier: Topographical modifier = Proximal (5-4118, 3RT)

End Diastolic Velocity:
0.56030121 mis

Peak Systolic Velocity:
1.1939752 mfs

Common Carotid Artery

e £l \Z EH B G | Fertig
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Risk Factors Clinical History
. . Ewl Eva Hospitsi CRnic Flasobogs Lini Lixry
[ Diabetes Mellitus Symptoms . T phes ey
_| Hypertension < Asymptomatic F I 5BY Senea Mumbar =]
. A~ . - W Gt Sy Date / Tima 15 Sep 2009 M0
_| Hypercholesterolemia Unstable Angina Pectoris e g s :
i i Fhilgs Vallage 1 EY
| Smoker < Stable Angina Pectoris 00 T mAnEEce AN
& Present <~ Atypical Angina Pectoris HELIX Rotntion Time AT g
e et ECd Stice Trickness 1.0 mm
rar ical Chest Pain — -
< Fommer v Atyp — ArenVakime Wikime
_| Positive Family History < Dyspnea Rt Threshedd 1500 WL
_| Obesity < Other Humber Mass Maxs Welurne Scom Score
o1 Riods ol {ewmmy ol
_| Sedentary Lifestyle | Previous Myocardial Infarction LA o 6.0 .0 .0
| Previous Coronary Revascularization LAD 1 1116 5.3 437.4 1669 8 9.5
Cl Bypass Surgery CRX 2 125.7 5.7 569,10 2139.0 .2
. 74 5.8 3.6 410,56 15228 614
L] Balison Angloplasty s
i POA a 6.0 e .8
ety Siaiig Tetal 6 3231 4.8 1416. 9% 5331.% ..

* myp Calcium Hydrokyapative




IDHANNES
Cardiac Calcium Scoring Report Gm% ngT
Fateni Name  £v@ Kan o i."..'fl rj-l‘. |\.|
Fafient ICc 317128 *

AE 56 yeas o
Cate of Hirth: Sepiember 29, 1944
Genoer Temae

Date of Soan: ‘Seplember 15, 2003 2:18:00 PM
Refeming Priveiclan: 5B HTG
HEaN'H%E: 53

ame: Wolumes Scor
: 130 Dersty Mode © Mawdmum

<%
-
-
F=|d
18| |E|E
FHE ;E
aHE

rary Ariery Vokme Equtaent Mazs Walume Score
LI [:1:}
LaD 15528
CRX 2130
RCA 4108 =8 1528
980 15, 2008 1:069M) FOA oo ao oo
5 =
+ Images ars for refarenos ucs anly Taal A818E Erchl 53315
tormpazate

e T ———————
LMAIN - Malr l=f coranany arery.

LAD - Left amierior cescending arery. Ty cACTCENOn 15 & sperfic marker for comnary hemsciernsis. The amount of caicfization comeales
CRX - Le® Croumdes afery, rity of coronary aheroscernsis. A scors of O Implles a low lkethood of coronary obstrucion, Dut

RCA - Right coronarny arfery. exclude the presenoe of aheroscesgsis. A high score Indicates a signiicant plaque burden and

A comonary arery caldum sooring =xaminaton sas performed an 2 mudsice compuizd tomogmaphy scanne|
Eystams]

BOOT 10T, Phillps Meclcal . The data was used o detect and quaniiy the presercs of caicfi=d plag Ffuture candicyasoular Svems. 1t should B¢ undersiood that caicficaton = not ske specfic for seenaosis
n= cormnary areres Signature caies e exient of atherosdercsls In the coronary aneres overal.
Sign=d Sy e sknificant plagee burden detecied. This score s assockied wih a Figh proteblity of coclushe
. } y dis=ase and an Increased risk of cardiovascular events. Patisnt s advised 1o aggressively engage in
=0 Or P. M =rger Sifcation. Cinicsl folow up Is recommended.

The padient has & winl Caklum Score of 5,331 .50,

L 3TTI2E Fage 1 aor 2
Eva Kari

A 317928 Page 3 oo 3

i 397928 Page 2 af 3
Eva Karl
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ACORTE
1/29/2000
828

120 KV

- DSA, CTA, § X
MRA
CAD

_‘ SP:mm
;1' ; ]

& 5. {-_:'E r-..ﬂ E D| I:::-.nc'- -':_ = D “1 E E' ||:::: A L
p TF-] s Wi

Lig ! ] i Light
o 9 7 Current Procedure Description :

Vessel Section Diameters and Area Measurements

thickness: IV, spacing: £.500000, kV: 1.250000, mA: 120 ﬂ AI

Messurement Mame * |S-_-f.':_'_-_1:L above Renal Arteries ﬂ J
Measurement Abbreviation : ["l 3
Mean Diameter 28.829111 Millimeter
Short Axis 27.914459 Millimeter

Long Axis : 29 661556 Millimeter
Area 552.791565 Square Millimeter

Best Hlustration of finding : 1.2.840.113619.2.80, 216 1049224.760, 1002565988.7
Best [lustration of finding : 2.840.113619.2.80. 2161049224 760, 1002565988.8
Measurement Name * F{\.:.'.;L Inferior Renal Artery 5
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[C 00T Convis - X
Pro | Muti |

Data 20 | print | opt. |
View \W;L | Disp. | Proc. |

B [

Y=

Arrgaiitemis | 31.01.02 }

a B G LA DL L e Gy T L

Referring Physician: TTC 4.4,

One study (seres)
| |
11 1|2 12
+
114 119 116
NRutipie strdies (seras)
2[1 |; ;

it

3|3 41 91
Dual monitor

00 BHRA 5585

41 42 81

Basic iayout

¥ Free selection: 1x1
image fayout

7 Free selection: 1x1

o ) m

Study  Series  Image

o [ X =

all Close All Reset All

r

Completion Flag:
Verification Flag:

COMPLETE
VERIFIED

2002-02-01, 08:49:37 - €
Content Date/Time: 2002-01-31, 0722

. Radiologie, Mamz

Radiologischer Befund

Uhsetvation Context: Recording Observet's Hame = Oliver Mohrs
Ohservation Context: Recording Observer's Organizationtlame = Radiologie, Mainz

TIntersuchung;
Oberes Sprungeelenk rechts in 2 Ebenen vom 31.01.02;

Anamnese:
Weber B Fraletur re.

Ergehnis:

Zum Befundvergleich liegt die Voruntersuchung vom 28 01.02 wor.
Flattenosteosynthetisch sowie mittels Zusatzschraube versorete Weber B Frakiur
Im Wergleich zur V1T unveréndert achsgerechte Stellungsverhéltmsse.
Dsteosynthesematerial ntalt, Kem Hinwets auf Lockerung der Ostecsynthese, kem
Zeichen emer Infelction. Zwnschenzeithch vollstindige Entfernung der
Wunddranage,

Arzt:




DICOM SR

e Part 16 - Content Mapping Resource (2001)

e Supp 23 - Structured Reporting (2000)

e Supp 36 - Codes and Controlled Terminology (1999)

e Supp 50 - Mammography CAD (2001)

e Supp 65 - Chest CAD SR (2003)

e Supp 66 - Cath Lab SR (2004)

e Supp 71 - Vascular Ultrasound SR (2004)

e Supp 72 - Echocardiography SR (2004)

e Supp 75 - Patient History (2004)

e Supp 76 - Quant.Angiography and Ventriculography SR (2004)

e Supp 77 - Intravascular US SR (2004)

e Supp 78 - Fetal and Pediatric Echocardiography SR (preliminary)

e Supp 79 - Breast Imaging Report (2004)

e Supp 86 - Digital Signatures for Structured Reports (Early Draft)

e Supp 94 - Radiation Dose Report (Early Draft)

e Supp 97 - CT/MR Cardiovascular Analysis Report (Public comment)
e Supp 104 - DICOM Encapsulation of PDF Objects (Public comment)
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«FTP HTTP

. PACS
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SecTelMed Mailserver — POP3/S —
| — (IMAP4/S) (=
= SMTP/S ° o 4 ==
= > 5 > —— | ==
=|| |« - | =—— SMTP/S -
— POP3/S |= — ¢=—t— — = y
= = (IMAP4/S) —— Mailserver C_hili 0.2
= = Clinic A SMTP/S a.
TI Clinic C
I I POP3/S &
POP3/S & (IMAP4/S) l (IMAP4/S)
vy
Mailserver SMTP/S Outlook/ PGP
== SMTP/S
- Int t —
— nterne —
e POP3/S | —
— POP3/S (IMAP4/S) >
Provider
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Arztliche Stelle Hessen
AGFA AGFA €&
Charité Berlin @HARITE
Chili \j

ConVis @

Curagita AG &g
DKFZ

‘e l'rf_' -'".!

Gl Gesundheitsinformatik
Gesundheitsnetz-R ~ «8&
Image Devices DEass
Medical Communications <ASHVINS
OFFIS

Siemens

OFFIS

SIEMENS

Steinhart Medizinsysteme
GUTENEERG.. .

University Mainz

Schweinfurt T University Freiburg
GeSIT GeSITE University Mannheim o
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rsititsklinikum SEE¥aom sGmiH
& = )
Faeyltiit fir K6nische Meodizin Mannheim des Universitin Heideleng
s -
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. ID
e GSDF
e DICOM-SR DICOM-
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e DFG (German Science Foundation)

— DICOM
e DICOM Basic Services, MWL, MPPS, St.C.,
e Print (opt.)

— IHE —
e For RFPs

e DRG (German Roentgen Society)

e DICOM eMall
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e DICOM PACS

. DICOM

e DICOM-SR CD

e DICOM eMall PACS
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Somewhere, something went terribly wrong

Peter.Mildenberger@web.de
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