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Radiation Oncology is Data Intensive

•IMRT plan: 
•over 100,000 parameters

•IMRT Tx record
•2,000,000 parameters for the course

•IGRT: daily imaging 
•average of 20 per patient per course, many are CBCTs

•Imaging
•4DCT
•Multimodality – fusion – PET CT, MRI
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Radiation Oncology: Many 
Moving Parts

•Several work 
flows

•A lot of data 
flow from one 
workflow to 
another
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Overview of IT areas

Desktops
Servers System administration

Networks

Electronic Medical Record
PACS

Archives

Custom software
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Overview of IT areas

•Desktops
•Servers
•System administration
•Networks – internal and external
•Databases
•Electronic Medical Records
•PACS
•Archives
•Custom Software (web apps, db reports, utilities, spreadsheets)
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Classification of systems

• Three tiers:
•Medical Device
• Imaging (CT, MR, PET, U/S, …)
• Treatment (Linacs, HDR units)
• On board imaging (kV, MV ports, CBCT)
• Sim, V-Sim
• Treatment Planning System
• Offline review, contouring

•Multi-purpose
• Adjunct to medical device
• Could have other software on it
• Servers, IT storage
• Research, QA equipment and software

• Office
• Desktops (word, excel, etc.)
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Desktops
• Access to servers, local files, network files, databases

•Who has the right to install software?
• Radcalc
• Aria, Mosaiq
• Eclipse
• Epic

• Different needs, some crossing over into multi-purpose
•Medical Physicist desktop
• QA laptop/desktop to drive QA equipment
• Front desk desktop
• Secretary desktop

• Configurations by role (physicist, physician, secretary,…)
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Servers - store and provide data

•Type: - Generic knowledge
• Files
• Databases

•Content: - Domain knowledge
• Oncology Information System 

(e.g. Aria, Mosaiq)
• PACS
• Archives
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Databases
•The data store for several 

information systems
• Oncology Information system
• Hospital Information system

•Applications write information 
(Mosaiq, Aria, Eclipse)

•Queried by applications to retrieve 
information 
• In addition to applications that write 

information, there is custom software
• Dashboards, in-house queries
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Networks

•Connections to provide data flow
• Citrix farms for apps (Aria, Mosaiq, etc).
• Servers with Applications, DBs
• Exchange with clinical trials
• Transfer of care

•Should mimic/support the work flow in 
the department
•Communication protocols
• TCP/IP
• DICOM
• HL7
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System Administration
•NEED KNOWLEDGE + ACCESS
•Watching over all systems on the network
• Coordinate with networking team

•OISs – Aria, Mosaiq
• IT systems analyst with previous RT knowledge
• Interfaces (OIS to HIS, eg Epic)
• Add new users, documents, etc – needs 

physics/clinic input

•Setting up new staff
• Rights to configure staff desktop
• Other software: MU check, Radcalc
• Citrix access
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Electronic Medical Records
• Hospital Information System (HIS)
• Demographics
• Appointments
• Various notes from all doctors around the hospital
• Orders
• Links to imaging studies (on PACS)

• Oncology Information System (OIS)
• Medical Oncology
• Radiation Oncology 

• NOT JUST AN EMR, BUT ALSO A MEDICAL DEVICE
• Contains treatment machine parameters – can’t be in an 

HIS.

• Interface between HIS and OIS
• HL7 transfers of demographics, notes, appointments
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PACS
•Picture Archiving and 

Communications System
•Access to PET, CT, MR, U/S
•Export to treatment planning 

system
•Store CT-Sim data
•What about IGRT data? Depends 

on your department…
•RT-PACS : not just pictures.
• Treatment plans
• Dose distributions
• Any other Dicom-RT object
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Archives

• Items not needing immediate retrieval

•Usually off site, separate system, slower access

•NOT A BACKUP!
• A Backup is a copy of an active, production data set
•Must be current
• Fast retrieval
• To be used when something goes wrong with the 

production system
• Examples – RAIDs, Mirrors, immediate fail over
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Business Continuity

•Keep the clinic running

•Production server dies, malfunctions, etc –
• fail over to a backup server

•Disaster Recovery is part of business continuity
• Redundant system(s) at a different site
• Floods, fire, earthquakes at original site – fail over to 

remote site
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Custom software

• In-house spreadsheets, utilities, applications

•Queries  for Reports

•Sometimes – freeware / shareware only 
used in radiation oncology

•Anything your IT staff hasn’t seen before or 
that needs to be created to solve a specific 
problem
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Caveats

•This is not an exhaustive list of IT areas

•Maybe this is more than what you have

•Maybe this is less than what you have

• ------------------------------------

Responsibilities …

•You need to map out your work flows, data flows, the systems that 
support them, and the networks that connect them.

•Classify your computer systems (which tiers do they belong to)

•Establish requirements for computing systems and networks
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Medical Physicist’s responsibilities

•Most IT staff don’t know anything about radiation oncology
• They know the generic IT: servers, networks, desktops
• They don’t know the domain knowledge (the content that moves over the 

generic IT infrastructure)

•We have the domain knowledge
• Collaborate with IT
• Educate IT
• Emphasize the clinical implications of the IT infrastructure 
• (what happens to the clinic when systems fail?)

•First line of defense 
• Patient’s on the table, what should we do when there’s an issue?
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Roles by Tiers

•Medical Physics:
• QA
• ATP
• Policies/procedures 

for use of systems
• Provide a list of 

systems 
requirements
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Responsibility

•Medical Physics:
• Systems with patient 

interaction
• Systems needing vendor 

support

• IT
• Office systems
• Rarely needing vendor 

support

• NOTE – there are 
exceptions – depends 
on the local talent (e.g. 
experienced IT staff 
with extensive RT 
knowledge)



Department of Radiation 
Oncology

Variability and evolution of IT staff…
• Support desktops 
• experts with windows and macs, maybe linux!

•Understand the IT systems
• hardware, networks, storage, servers,…

•Understand Hospital IT

• Familiarity with radiation oncology information systems

• Troubleshoot imaging devices on the network

• Troubleshoot linac connectivity

• Informatics training

• BUT: They rarely understand how clinical data affects the delivered dose.
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THIS BEARS REPEATING:

IT staff will rarely 
understand how clinical 

data affects the delivered 
dose
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Physicists should:

•Understand how data propagate through our clinical workflow
•Know how data transform
• Changes based on different conventions 
• coordinate systems
• labels on parts

• Links to other data

•Know how data become information or instructions
• E.g. couch coordinates are useless without knowing the coordinate system
•What does a table shift actually mean?

•Know how data and their associated processes impact dosimetric and 
positioning accuracy
•PERFORM END TO END TESTS INVOLVING IT SYSTEMS
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Collaborate with IT - 1

•Even if you have the IT knowledge, you may not have the time

• IT has access to systems; you might need some, request it!

•Discuss needs with IT and find out how your organizational structure 
can support it
• Dedicated IT to rad onc?
• Project manager coordinating with several groups?

• Liaison between vendors and IT

•Educate IT staff and upper management
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Collaborate with IT - 2

•Site planning
• New linac, new bunker, …

•Business Continuity

•Disaster Recovery

•Security Audits

•Compliance

NOTE: THIS IS THE RESPONSIBILITY OF THE MEDICAL PHYSICIST, BUT 
YOU NEED IT’s HELP.
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Education 
and Training 
of IT staff
- generic 
skill set
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Education 
and Training 
of IT staff
- RO specific 
skill set
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Determining and procuring IT resources and 
services
•Task Lists

•Support Models
• Dedicated IT
• Team based by function
• Hybrid

• Local and Institutional politics
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Task Lists - Brainstorming
•Recurring Tasks
• System maintenance, troubleshooting, connectivity

• Infrequent tasks
• Inventory, Audits

•Equipment based tasks
•Clinic
•Research – e.g. custom databases
•Communication tools –websites, document servers, etc
•What is currently being done
•What should be done but is not
•Wish list
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Task List – Example
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Support Models
•Dedicated IT staff
• Reports to Medical Physicist
• The number depends on the activities in the department

•Team Based by Function
• Reports to Hospital IT
• Use different teams from Hospital IT for different tasks
• Reports: Business Intelligence Team
• Desktop/Applications: Help Desk
• Web Apps: Applications Development Group
• Still need Rad Onc Trained individuals (e.g. from the Ambulatory Services Group) for Rad 

Onc IT administrative tasks

• Project Manager assigned to coordinate all tasks

•Hybrid model
• One dedicated RO IT person coordinates with the Hospital IT teams
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Politics…

•The help you get depends on who you talk to

•Find a responsive person

•Get to know IT upper management

•Understand your organizational structure

•Know the people and the relationships

•Sometimes this can take a couple of years… 
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Conclusion

•Overview of IT issues

•Understand all the IT areas that affect Rad Onc

•Know your responsibilities

•Assess the education and training of IT staff and remedy as 
needed

•Meeting the IT needs takes a lot of work and people skills!
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