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Reasons for PACs

• More Efficient Workflow:
– RTs spend up to 50% of time “handling” film
– Reader cannot effectively interpret exams on film  consisting of 

hundreds of images (eg, MSCT) 
• Faster Medical Care Delivery:

– Images available to reader at exam completion
– Clinical consults possible via remote access

• Potential Cost Savings:
– Eliminate lost film
– Improved productivity 
– Eliminate lost film preventing lost revenue
– No longer need for in-house radiologist

•



fundamental components

• acquisition devices where the images are acquired 

• short and longer term archives for storage of digital 
and textural data, 

• diagnostic and review workstations, a communication 
network linking the system components, 

• software to run the system, 

• a database and database management, 

• interfaces with other networks (hospital and 
radiological information systems)



fundamental components

acquisition “capture”devices

• a preview monitor and/or QA station, 
archiving, and display/print as well as output 
media such as CD burners

• Digital modalities such as CT, MRI, Xray, U/S, 



fundamental components

short and longer term archives 

• Computer server with Raid 5 configuration

• Supports DICOM



fundamental components

diagnostic and review workstations 

• Computer workstation with mouse, monitor, 
and keyboard



fundamental components

software to run the system 

• Windows Xp, or 7

• Digital Imaging and Communications in 
Medicine (DICOM) - a standard for handling, 
storing, printing, and transmitting information 
in medical imaging. Similar to TCP/IP

• HL7 - non-profit organization involved in 
development of international healthcare 
informatics interoperability standards



fundamental diagram



HL7

• MSH|^~\&|AccMgr|1|||20050110045504||ADT^A01|599102|P|2.3||| 
EVN|A01|20050110045502||||| 
PID|1||10006579^^^1^MRN^1||DUCK^DONALD^D||19241010|M||1|111 DUCK 
ST^^FOWL^CA^999990000^^M|1|8885551212|8885551212|1|2||40007716^^^AccMgr^VN^1|1
23121234|||||||||||NO NK1|1|DUCK^HUEY|SO|3583 DUCK 
RD^^FOWL^CA^999990000|8885552222||Y|||||||||||||| 
PV1|1|I|PREOP^101^1^1^^^S|3|||37^DISNEY^WALT^^^^^^AccMgr^^^^CI|||01||||1|||37^DIS
NEY^WALT^^^^^^AccMgr^^^^CI|2|40007716^^^AccMgr^VN|4|||||||||||||||||||1||G|||2005
0110045253|||||| GT1|1|8291|DUCK^DONALD^D||111^DUCK 
ST^^FOWL^CA^999990000|8885551212||19241010|M||1|123121234||||#Cartoon Ducks 
Inc|111^DUCK ST^^FOWL^CA^999990000|8885551212||PT| DG1|1|I9|71596^OSTEOARTHROS 
NOS-L/LEG ^I9|OSTEOARTHROS NOS-L/LEG ||A| IN1|1|MEDICARE|3|MEDICARE|||||||Cartoon 
Ducks Inc|19891001|||4|DUCK^DONALD^D|1|19241010|111^DUCK 
ST^^FOWL^CA^999990000|||||||||||||||||123121234A||||||PT|M|111 DUCK 
ST^^FOWL^CA^999990000|||||8291 IN2|1||123121234|Cartoon Ducks 
Inc|||123121234A|||||||||||||||||||||||||||||||||||||||||||||||||||||||||8885551212 
IN1|2|NON-PRIMARY|9|MEDICAL MUTUAL CALIF.|PO BOX 
94776^^HOLLYWOOD^CA^441414776||8003621279|PUBSUMB|||Cartoon Ducks 
Inc||||7|DUCK^DONALD^D|1|19241010|111 DUCK 
ST^^FOWL^CA^999990000|||||||||||||||||056269770||||||PT|M|111^DUCK 
ST^^FOWL^CA^999990000|||||8291 IN2|2||123121234|Cartoon Ducks 
Inc||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||8885551212 IN1|3|SELF 
PAY|1|SELF PAY|||||||||||5||1 



Network Hardware

• Network Hardware:
– Ethernet (most common) using 10- or 100-Base T

– Gigabit (1000Base-T) & Fiber channel “backbones”

– Full duplex configration



DICOM

• DICOM supports up to 65,536 (16 bits) shades 
of gray for monochrome image display, thus 
capturing the slightest nuances in medical 
imaging. In comparison, converting DICOM 
images into JPEGs or bitmaps (BMP), always 
limited to 256 shades of gray, often makes 
them impractical for diagnostic reading.

• End result = less space, excellent image quality



Conventional Radiography (CR)

• X-ray is an imaging technique that has been 
used since 1895 

• X-rays are necessary to show images of 
abnormalities that cannot be seen from 
outside the body, such as broken bones 
(fractures) or shadows on the lungs.

http://www.google.com/products/catalog?hl=en&biw=1003&bih=586&q=35mm+camera&safe=active&um=1&ie=UTF-8&tbm=shop&cid=1592566713169789941&sa=X&ei=U4fmTebBEM2DtgeRrvS_Cg&ved=0CDcQ8gIwAg


Digital Radiography (DR)

• greatest technological advancement in over 
the last decade

• make a radiological department filmless

– Can upload and store images

• Better, clearer images

http://www.google.com/imgres?imgurl=http://www.letsgodigital.org/images/artikelen/293/dxg-711-digital-camera.jpg&imgrefurl=http://www.letsgodigital.org/en/14669/dxg-711/&usg=__wRvJrkSnVDd2NrZ9bGaBPf2V1xo=&h=389&w=530&sz=92&hl=en&start=52&zoom=1&um=1&itbs=1&tbnid=JYi4xWPWDAbznM:&tbnh=97&tbnw=132&prev=/search?q=digital+camera&start=40&um=1&hl=en&safe=active&sa=N&biw=1003&bih=586&ndsp=20&tbm=isch&ei=9ofmTfGYC8W3twfZqbnHCg


CR Reader

• CR 85-X Digitizer 
reads the image 
and store it on the 
server

• Cassette imaging 
plate reader 

• Processes up to 115 
cassettes/hour

Digital camera reader

http://www.google.com/imgres?imgurl=http://www.trait-tech.com/uploads/T-CR-319__digital-camera-shape-all-in-one-usb-2-0-multi-card-reader.jpg&imgrefurl=http://www.trait-tech.com/catalog/ComputerAccessories/CardReader/&usg=__nQVPuq3ImUPXq5kD6EsAKpza8o0=&h=120&w=120&sz=6&hl=en&start=19&zoom=1&um=1&itbs=1&tbnid=0GKdsBO6282EpM:&tbnh=88&tbnw=88&prev=/search?q=digital+camera+reader&um=1&hl=en&safe=active&biw=1003&bih=586&tbm=isch&ei=P4jmTbyQMIKTtwfS6YjECg


Web server

• allows access by 
authorized users to 
the images stored 
on a web server

• OEM list

– Agfa

– Medweb



Broker 
“Workflow Manager list”

• Electronic Broker is the database or translator 
where medical records, numbers (patients), 
and likely media images are transferred.



Application Entity Title (AE Title)

• Every device in a DICOM network has an Application 
Entity title, which is used to identify a DICOM service 
on a device – some devices use a different AE Title for 
each DICOM operation. AE Titles are either configured 
by the manufacturer of a device or are determined by 
the administrator of a DICOM network. AE Titles should 
be unique within a network. 

• If the modality tries to send data to the PACS archive 
but does not give the archive’s AE Title correctly, the 
archive will probably return an error and close the 
connection. Additionally, the archive may refuse the 
connection if the scanner’s AE Title is not in its list of 
remote devices.



Service tools and tests

• Echo – a DICOM Verification test – “ping”

• TCP/IP Ping

• DICOM Emulators

• Image Anonymization - exams that have been 
de-identified (or "anonymized") in a HIPAA-
compliant manner



Resources

• Imaging Economics

http://www.imagingeconomics.com/issues/articles/2003-10_04.asp

