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Standzards:

DICOM

HL7

IHE

ACP

ICD

SNOMED
PACS Integraitior




DICOM - Digital Irnage
Cornrnunications in Medicine

What DICOM Car

arnc Cannot Guararite

qy

DICOM Can [ Does Provide:
- Facilitates corinectivity between devices th
clairn to support DICOM features,

17
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DICOM Can Not / Does Not Provide:
- DICOWV does not guararitee functionality.
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The DICOM 3.0 Standard

: Introduction and Overview
: Conformarnce
:Inforration Object
: Service Class
ieL Struciures ar
| Dictionzry
sage Exchange

- Network Cornrnunication Support for Mes
: Media Storage and File Format for Data Inter

. Media Storage Application Profiles

. Media Forrmzits and Physical Media for Media |
: Grayscale Standard Display Functiorn

Definitions
ifications
il Encoding

Spe

c
1C

ssage Exch
L

change

cl

including hard copy printout .)
: Security and Systern Managernent Profiles
: Content Mapping Resource
: Explanatory Inforrnation
: Web Access to DICOM P
: Application Hosting
: Transforrnation of DICOM to and frorn FIL7 Standarcl

Persistent Objects (WADO )
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DICOM Terrninoloyy

0 erjl 2 Irlér fier (UJJ)
“Value Representation (VE)
> Transfer Syntaux

> Abstract Synteix

> Presentation Corntext
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Opnjects
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.. patients, Irmages, reporis

DICONM Opjecis

U1

called Inforrnation object (In Jffﬂd[JOf | Enitity)
pecalse thelr function is to carry informeitior)

()

tne definition of what constitutes an
inforrnation opject in DICOM is called ar)
Inforrnation Object Definition (10D)

2 list of Atiriputes

-

Qb

Related Atiributes are grouped into Modules
(rmendatory, optional, conditional)




CT Irnage 10D Modules

Patlent Mocdulae Attrioutes




Norrnalized 1OD

Q

oject comprises of only one real world
ntity

e.q. patient, study, result

g8

Cormposite |OD

opject cormprises of more than one entity
e.g. CTimage
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all of thern. Such a task would be more time-
consuming ther recovering the cornples

opject in a single retrieval,

DICOM SERVICES

> Verification

> Media Storage
- Storage Comrmitrnent
> Basic Worklist Managernent

DICOM Services are ACTIONS that are
applied to Information Objects
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Verlflcatiorn Service Class
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Most common service class for scanners and
workstations.
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Query/Retrizve SCP

Both devices must have this capability for this function to
work.

Mocdlality Perforrned Procedure Step Service Class

inforrnetion about start zind
finish of perforrned procedure steps to 2 DICOM MPPS

dure is COMPLETED, it ] is considered
can be filtered out of 2 rodality worklist

rinforrnation such a3 radlsl[un dose (
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Print Managernent Servi

P

This functionality will allow true sharing of laser
cameras (similar to two PC’s sharing a laser
printer across a network).
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Storage Cornrnitrnent Service Class
Basic Worklist Managerment Service Class
(2.9,




MIF scanrner ey sely:
I'arn an M Irmage Storage SCU
Workstation rmay say:

I arn ain M Irage Storage SCP

¥

()

First phia

e Q&R SCU
Q&R SCP

Second phase: Q&R SCP

Storage SCU




Dicom Message Service Elemernts

services

DIMISE-N for norrmalized inforration objects
N-EVENT-REPORT (notification of 2 change in MPPS
SOP Instance e.¢. rhrlrue o‘f procedure status from
“IN PROGRESS" to "COMIP rrw“)

N-GET (get MPPS SOP Instarice)

N-SET (set procedure status)

N-ACTION (updlate procedure status)

(=)
"J
N-CREATE (create MPPS SOP Instance,

N-DELETE (delete procedure)
DIcoM Messal ge Service Elernents
( /JSE)

C-ECHO (verification - for DICOM ping which
1] L C-ECHO cornmancl and display




Application Entity Title

During negotiation, the two Irnplernentations

present thernselves to eachn other
Application Entity
Title

Unique Identifier (UID)

> no leading zero in UID allowed!!




DICOWNM Datta Struciure

Group / Elerent

Attripute Nerrne Aftriou
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Value Representaiion (VR)

Velue Representation (V)




ue Representation (V)

Daztial
Set. The VR of 2acn Data Elerment rmust
ne loored up in the Data Dictionzary.




DICOM defines several transfer syntexes :

)

£ (- Y, -'r\
)

Transter Syntax

Little Endian versus Big Endian  byte ordering

Example on a 2 byte value: 45 23
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FLY

messaging standard




sent HL7 message

receive HL7-ACK

acknowledge

Flealtn Level ver)”
B Principle

message

sent HL7-ACK




Trigger Events

Examgples:
Patient Administration Triggyer Everiis
[TACY — Admit patient (event AODL)
— Transfer patient (event A02)
— Discharge patient (event A0
Financial Management Trigger Events
BARIACYK — add patient account (svent POL)
(Billing Account Record)
BARIACK — update account (event P0O5)
Docurnent Managerment Trigger Events
MDM/ACY. — docurmnent status change notification (event TO3
(Medical Docurnent Managerrnerit)

tier
ADT

Message ir Event AOZ

ADT7ADZ Message Seqgments

MSF Message rleadler
=V Evert Tyoe

PID Patient Identification
PVl Peatient Visit

ACKIADZ Messeage Seqments
3

MSH \
MSA Messzage Acknowledgrnent




MSH|AEIS|TMH|CMS| 200609171500 | AD T AZ|101|

Exarmnple: MISH

segrrient

PI2.3.1]|ALINE|HK G |2n<cr>

W3C

— Int
rpris

DICOM HL7Y




PuUtting IFE Requirernents in the
Tender Spec

Exarmple:

rmodality systern shall supgort the IFIE
Scheduled Workflow Integration Profile as
the Acql ns ion I\/IJF] ity zindl Irnage







XDS-I

ACR — Armnerican College of
Radiology




ACF

Sorme Standards on Equipment Specifications

Ireage Matrix

For srall-maitrizimage (2.9, CT, MIRI, US, digital FL,
digitaell Ang),

For large-matriimage (2.9, D4, CR, digital Marmmo),

5 Ip/mm
for pediatric

/\f r

Sorme Standards on Equipment Specifications

Image Cormpressiorn:
Both lo 33/ and lossless technigues may be used
under the direction of a quealified physician or
practitioner, with rminirnal if eny reduction in clinical

diagriostic image quality.

Algorithims recornmencded by the DICOWM standard
such as wavelet or JPEG-2000 cormnpraession methods
should be used.

FDA does not allow compression of digitzl
rmarnrograms et this time for retentiorn, transmissior,
or final interpretatior),




ACF

Sorme Standards on Equiprnent Specifications

U‘

Displaely Workstations
Meudrnurn lurninarnce of the grayscale rmonitors not
used for marnrmograpny should be at least 171 cd/m?2.
Meudrnurn lurninance of the grayscale monitors used
for mernrmograpny snould be at least 250 cd/m?2
Contrast response should not deviate from the
DICOM Grayscale Display Function (GSDF) contrast
values oy more than 10%.

e
e

A minirnurn bit depth (lurminance resolution) of 8-bit is
required,

Of prirnary irnportaric
video card to display tr
resolution and adec ]LE[ oth (panning and
Zoorning rneay achieve ['r 12 result but rmay not be
convenient and rmay impact tne productivity of
clinicians).

The DICOM GSDF can be applied to color displays
for eiccurate conforrmance to grayscale rendition,
Tirne to pring an irmnage up o the workstation should
be 3 seconds or less for images stored on an internal
network with spinning disk storage,

els t'r e apility of the ronitor arc
nred irmnage at full

O
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ICD-9 (Internationzl
Class]hcau on of Diseases, nintn
revision)

|CD-9-CM

CM rneans “clinical rodification”

used 'f/ hospitals and other facilities to
5 2 pettient ra
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frorn diaignosis to syrnptormns to outcornes frorm

treatrnent, to causes of ceath




SNOMED-CT (Systermatized
Nornenclature of Meadicine -
Clinical Terms )




SNOMED

| CD-9-CV|
Classification of diseases

Designed for use for admin
purposes e.9. billing,
rmonitoring resource
utilizaition, epiderniology

Not *rnachine friendly”

for preser tetfion to e

SNOMED-CT

Clinical terrinologies
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Designed for comgputer
cations - irmgprove
uraicy i sharing of
inforrnation between
disparate nealthcare

inforrnation | systerns

w




PACS Integraiiorn
Different Levels of Integration




AP! Integration

Examgple: t
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\CS workstation issues e SQL query
to a PACS arcnive having an Orac '

Q)
paR

recuesting
including st
imeges

ist of the studies for a particular pa
date, modality type, and nurnber of
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Esarmnple:
RIS « Broker « Modality Worklist

(rmesseagying standard zlone is not sufficient)
Ine IFIE integration profile sp ec]ﬂea exactly
Wiglsig a‘[’tr]butes I.e. inforrmettio 5'rould e
exchanged, i e Ummg of a1 Jerv ce In
relationship with otner DICOM services, arnd

ever mapping o ez weer different standards,
Le. DICOM and FILY rmessaging.




rates the physical harcware, [/01 c|“y
har]mgthe operating systern that run the

Espe *'ell/ useful in rmeny (Jéorlrrmér Its
space and power resirictions

Le o

Exarmple: Voice recognition systern runs or
the same platforrm as 20 viewing station

Modzality Integration




address: fixed IP address is reqjuired for
COWMI cornrnuniceatior)

AE title: a unicue AET Is required for DICOM
cornrmunication

o
Dl

port nurnper for DIC OJ\/J FlDO]JCcIEJJrJD, Lr oug
tne well-known port number of 104 s still
wicely used

Protocol Data Unit (PDU) size — rmatching
tne PDU size of the rnodality with the

. A new ultrasound systern might
10k PDU size at tne application level,

Configuring the ultrasound PDU for 100k
would irnprove the performarnce,

Nurnber of JJmlJJwr 120U3s e_asoc]ations —
corfiguring to aiccept more tharn enougn
simultaneous associations would be wasting
several associations that require buffer

(rmemory) allocation.




PACS Broker

- provides the rnoclality worlk list

- correct mapping of data fields armorn
RIS, Broker, PACS and modalities is
crucial to operation (e.g. RIS region
gode Czlr) ll Jrome J 'z tine

-
JQ

)
U filter out
e worklist

I
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Presentation State and Structured Report

may not be supported properly in PACS
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