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Harborview

Seattle Cancer Care Alliance

Seattle Children’s Hospital



Why do protocol names matter?

• Practice consistency and clarity
› Correct protocol for the patient
› Reduce extra phases and contrast due to 

potentially unclear protocol variants
› Appropriate recons, post-processing, and 

hanging protocols

…

• Different protocol names add a layer of complexity to the translation between 
orders and procedures (multiple protocols per study type and indication)

• Streamline protocol management (cloud-based protocol managers)
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Why do protocol names matter?

• Utility of analytics tools across the 
enterprise – scanner utilization and 
scheduling, exam time blocks, radiation 
dose, …

• Example: Radiologist emails me asking 
what our typical c-spine doses are

We may have only 100-200 scan protocols on each individual CT scanner but…
› 776 lexical variants at UWMC, 652 variants at HMC, 371 variants at SCCA 



Proposal: Consistent protocol naming 

• Physicist (works across sites) work with group of site-specific 
technologists

• Establish baseline naming convention (and rules for future protocols)

• Create 1-1 link between protocol identifiers on EHR and scanners
Facilitate techologist (instead of radiologist) protocoling for a 

larger portion of exams





Impact

Protocoling before 
scheduling

EMR exam order identifier: 
“Visit type”
Redefined as unique 
protocol/region combination



Impact

• Facilitation of technologist or automated protocoling
Protocol guide example

800,000 imaging exams per year
› 5000 CT exams in 15-week study
› 1650 by technologists in
› 5 hours of CT technologist time per week
› <0.2% error rate (3/1650)
› Radiologist protocoling responsibilities 

decreased by ~25-35%



Timeliness analytics



The challenge

• Efficiency is essential
› For emergent patients, imaging efficiency directly impacts patient outcomes
› For routine imaging, reducing exam blocks can impact volumes immensely ($$)

• What contributes to high- or low-efficiency operations?

Hu, Pavlicek, Liu et al. Radiographics 2011 31(2).

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑢𝑢𝑡𝑡𝑢𝑢𝑡𝑡𝑢𝑢𝑢𝑢𝑡𝑡𝑡𝑡𝑢𝑢𝑢𝑢𝑢𝑢 =
∑𝑡𝑡𝑒𝑒𝑡𝑡𝑒𝑒 𝑡𝑡𝑢𝑢𝑒𝑒𝑡𝑡

∑ 𝑠𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠𝑢𝑢𝑡𝑡𝑡𝑡𝑠𝑠 𝑤𝑤𝑢𝑢𝑤𝑤𝑤𝑤𝑢𝑢𝑢𝑢𝑤𝑤 𝑡𝑡𝑢𝑢𝑒𝑒𝑡𝑡



Where can we increase efficiency?

Before scanning During scanning Before next patient Before interpretation

• Scanner prep
• Open exam and 

prepare protocol
• Contrast prep
• Patient arrival, 

escort to scan room 
• Patient positioning 

and discuss exam

• Coach patient
• Prescribe scans, 

adjust parameters
• Perform scans
• Reformats
• Contrast delivery

• Finish recons & 
reformats at 
scanner

• End patient exam
• On scanner
• On schedule

• Escort patient out
• Clean up

• Networking
• Post-processing
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Szczykutowicz, Brunnquell, Avey et al. J Digit Img 2018 31:201-209.
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Measured impact of workflow change
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p<0.001 Kruskal-Wallis 
one-way ANOVA

Median time to aquire
reduced from 12 to 7.5 
min

Protocol change: Proceed directly to CTA after head non-con without waiting 
for further instruction from attending neurologist after hemorrhage exclusion

Brunnquell, Avey, Szczykutowicz. JACR 2018 15(6).



Measured impact of technologist variability

• Striking variability between technologists
› Median time to acquire full exam: 4.75-15.28 minutes (p<0.001) 
› Median time to PACS: 15.4-51.8 minutes (p<0.001)
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Brunnquell, Avey, Szczykutowicz. JACR 2018 15(6).



Other measured impacts

• Purchase of processing software with streamlined workflow: reduced 
time from perfusion acquisition to maps in PACS by 6 min

• Comparison between 4 scanners used for acute stroke cases (at 2 sites): 
1 site took
• 37% longer to acquire acute stroke exams (2.5 min)
• 35% longer for full exam to be available in PACS (7.7 min)
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Brunnquell, Avey, Szczykutowicz. JACR 2018 15(6).



Impact

Hu, Pavlicek, Liu et al. Radiographics 2011 31(2).
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