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Overview

• Brief look back at CT protocols at Mayo

• Goals of a protocol “system”

• Mayo’s current protocol system

– The Team

– The System

– Elements of a protocol

– Lessons learned
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Why this is so important to Mayo

• 500+ scans per day

• Nearly 150,000 CT scans per year

EVERY scan starts with a protocol!
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In the beginning (~2002)

• 16 scanners 

– 3 different buildings

– 4 different models (1 manufacturer)

• 450+ protocol files

– Different folders

– Duplicates, different versions, outdated

– Radiologist-specific versions

• Printed, stuffed into plastic sleeves, in binders
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In the beginning (~2002)

• Protocol changes needed

– 1-5 requests per week typical

– Usually some urgency

• Managed by 6 Lead Technologists

– Worked independently (no point person)

– Many other responsibilities, including scanning
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In the beginning (~2002)

Managing the page equivalent of

2 copies of Tolstoy’s War and Peace
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In the beginning (~2002)

• Inefficient

• Drain on resources

• Error-prone

– Inconsistencies

• General sense of “brink of losing control”
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Initial Actions

• FIRST:  Buy-in from leadership

• Protocol Review Group

– Input from…

• CT Leads and technologists

• Radiologists

• Physicists

• CT leadership

• Nursing staff

• Determined goals of new system
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Goals

• Manageable file system

• Critiqued and optimized protocols

• Clear, consistent, and concise instructions

• Content for ALL interested parties

• Fast turn-around time (quickly updated)

• Always available at the scanner
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Goal 1. Manageable File System

• Reduce number of files

– Consolidate models into single protocol

– Eliminate radiologist-specific protocols

• File-naming convention, directory structure

• Limit access to “master” files

• Database, custom software?

– Several prototypes built and evaluated

– Too many problems, limitations
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Goal 2. Critiqued & Optimized Protocols

• Reviewed by a cross-section of individuals

– Physicist, radiologist, technologist (nurse, others…)

– Approval for major changes

• Scan Parameters

– Start with what works

• Similar exams, published scans, colleagues, etc.

– Look for improvements

– Match noise for other models

(using best parameters, including scanner features)
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Goal 3. Clear and Concise Instructions

• Minimize possibility of misinterpretation

• Consistent and concise phrasing

• Consistent structure

• Consistent formatting & color-coding

• Consistent naming convention

– In protocols and scanners
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Goal 4. Content for ALL parties

• Technologists

– Patient positioning, scan parameters, filming, 

networking, billing, etc.

• Nurses

– Contrast information and instructions

• Radiologists and Physicists

– Dose information, min. retro recon, det. configs.
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Goals 5, 6. Quickly updated, at scanner

• Dedicated limited systems

– Access only to protocols

– All hyperlinks (no keyboard)

– Automatic updates

– Files stored locally

• Web

– Access to other clinical systems 

– Had anyway

– Familiar
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eProtocol Systems
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“Home” Page
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“Home” Page
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Division Page
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Scanner Index
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Protocol



Technology Assessment Institute: Summit on CT Dose

Title, Page Number, Scanners, Date
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General Info
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Nursing

Another example (bi-phase enterography)
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Parameter Grid
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Recons, Reformats, Network, Filming
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Charges
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Protocol
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Additional Information

• CT Leads assigned to Divisions 

• Leads (ONLY) update scanners

• 1 Lead assigned to triaging requests

• Protocols created in MS Word, converted to PDF

– Neither program without quirks
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Other Lessons Learned

• Maintain protocol histories

• Enforce structure

– File-naming, formatting, processes, etc.

• Keep focused on goals

• Communicate major changes

• General “team” advice

• Meet regularly
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Conclusions

• Must have support from leadership

• Team is essential

• Approval process critical

• Defined protocol process

– From request to publication

• On-going process


