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Clinical	Background
• Lisa Norris. 15 yo female with 

pineoblastoma.

• Sept 2005 referred for 
radiotherapy.

• Intended prescription:
• 1.75 Gy x 20 (35 Gy) to whole craniospinal axis

• Spine fields split (upper and lower)
• Followed by 1.8 Gy x 11 (19.8 Gy) to tumor bed

• Planning begins Dec 16. Complete Dec 19.



Background:	Planning	System
• May 2005. Clinic upgrades to Varis 7. Allow direct 

transfer of plan Eclipse->Varis RTChart module 
(previously typed in by hand)

• Use of paper forms was retained for some of the more 
complex cases (e.g. ‘whole CNS’)



Planning	for	Lisa	Norris
• Rx entered in RTChart
• Treatment planning complete in Eclipse

• “Planner B” transcribes dose to paper form.



Treatment	Plan:	MU	calc

Planner B entered 
MU per 167 cGy instead of 
MU per 100 cGy



Treatment	Plan:	MU	calc
• Plan checked by two senior planners. 
• Plan goes on to radiographer.

• Following standard calc procedure:
Output (MU/100cGy) x Rx (175 cGy) = 159 MU
Should have been 94.5 MU

• Treatment starts January 5.
Dose/fraction = 2.92 Gy instead of 1.75 Gy



Finding	the	Error
• Feb 1, 2006. Another case is planned by Planner B.
• Same normalization error made.

• Caught by Plan Checker D.
• Realize the mistake in Lisa Norris’ plan.

• Treatment stopped immediately.



Follow	Up
• Lisa Norris received 19 fractions

• 2.92 Gy x 19 = 55.5 Gy

• vs. intended 1.75 Gy x 20 = 35 Gy 
• 58% overdose



Follow	Up
• Lisa Norris died nine months later



Stopping	Errors
Quality	Control



Plan

Detection
(QA)

Stopping	Errors
A	traditionalist	approach



Risk	ala	TG-100	and	FMEA

Risk	=	S	x	O	x	D

QA

AAPM Task Group 100, Huq et al. 2016 
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“Mock”	plan	with	embedded	errors

Error: incorrect isocenter location



Results:	Mock	Plan	Error	Checks
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AAPM Task Group 100, Huq et al. 2016 

Quality	Control	Using	Checks:	TG-100
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Risk	ala	TG-100	and	FMEA

Risk	=	S	x	O	x	D

QA

DESIGN

AAPM Task Group 100, Huq et al. 2016 
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Could the process / form be 
designed to prevent error 
from happening in the first 
place?



Data-driven	design



Launched:	June	2014



astro.org/roils
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Ø CT	in	TPS	and	isocenters



Multiple	CT	scans

CT	import	window



PT	firstname,	
lastname

Plan	document



Failure	Modes

1. Wrong CT scan loaded into TPS



Isocenter Handling

CT	sim

MD	reset Handoff

Planner
checks HandoffReset

N

Y



Failure	Modes

1. Wrong CT scan loaded into TPS
2. Isocenter move after sim not 

communicated







Conclusions	&	Future	Directions



Further	reading
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