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Event Causal Tree
Fell down stairs carrying 

laundry to basement

Laundry basket 
obscured line of  

sight

Cat was lying at the 
top of  the stairs

Poor
lighting

Just a condition, 
not a cause

Facilitating
condition or
Performance

shaping  factor

Gate
AND gate: both 

inputs must be true 
to pass



Received Parking Ticket

Didn’t pay parking fee

Forgot to pay

Train-car Trees

• Box 3 is really just an explanation of 
box 2 not a cause.
• With one branch, the tree is unlikely 

to be complete.
• There is a neurological reason for 

this: 
• Humans are very good at dealing 

with one train of thought.
• Two trains, not so much.
• We do not multitask.

1

2

3



Maybe a bit more complete

Received Parking Ticket

Did not pay parking feeMeter required payment

Why running late ?

Anxious about making 
it to the appointment

A condition, not a cause

Was running late

Need to assess why running late to find 
actionable causes



Case 1: Wrong dose to GTV 
Narrative

• The radiation oncologist prescribed 1.8 Gy/ for 25 fractions, a total to 45Gy to the 
PTV in ARIA prescription. In the Notes section of prescription, he specified a 
simultaneous integrated boost (SIB), with the GTV receiving 50Gy. The treatment 
planning note also said “GTV 2Gy x 25 = 50Gy and PTV 1.8 x 25 = 45Gy. 

• The dosimetrist did not completely open the prescription and only saw the dose of 
1.8Gy x 25 = 45Gy and did the treatment plan accordingly. 

• The patient's radiation oncologist was on vacation and the covering radiation oncologist 
approved the plan the dosimetrist made. The physicist checked the plan against the 
prescription, not looking for the notes. 

• The error in dose was noticed during the first weekly chart check.



Maybe a bit more complete

Wrong Dose to GTV





Event

Proximal 
causes

Progenitor 
causes



Causal Taxonomy Classifications

• Organizational Management
• Inadequate human resources – Staffing not consistent with professional recommendations
• Policies, Procedures, Regulations - Policy inadequate
• Policies, Procedures, Regulations - Policy not followed
• Communication, Poor, incomplete, unclear or missing documentation
• Communication - Inadequate communication patterns designed
• Communication - Failure to request needed information
• Leadership and external issues - Inadequate safety culture

• Procedural issues
• Failure to develop an effective plan - Information not seen or sought
• Failure to develop an effective plan - Side effects not adequately considered
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Impediments to Analysis 1

• RCA has a very long learning curve, and it is 
best to bring in an expert if it is important.
• Approximately 20 cases with full analysis.
• Look back and review older cases.
• Helps to have an experienced mentor work cases 

with you.



Impediments to Analysis 2

• Truth is subjective (The Rashomon Effect).
• What someone believes happened is affected by:
• What happened before, related or not.
• What happened after, related or not.
• What other things were happening around them.
• What others have said happened.
• What has happened to the person in the past.
• How serious the situation and event was.
• How the event fits into the persons world view.



Impediments to Analysis 3

• Fear of reprisal
• Either against themselves or a colleague.
• Can be reprisal from someone with more power 

(either for implicating a superior or performing 
below expectations).

• Can be reprisal from peers (implicating them or 
causing onerous “corrective actions” to befall all the 
group).

• Can be fear or regulators.



Impediments to Analysis 4
• Administrators on the team who do not 

understand systems
• Most administrators do not understand how radiation 

oncology, or radiology for that matter, operate.
• Many administrators feel they know how to do a RCA 

and it is simple (ask 5 whys, make an Ishikawa 
Diagram, fill the gaps – Done).

• Some administrators want the analysis to show there 
were no violations or negligence.

• Some administrators want to find the person 
responsible.



Impediments to Analysis 5
• Physicians!
• Physicians sometimes feel that they do not make 

mistakes.
• Physicians are usually the hardest of persons to get 

to cooperate with an investigation.
• Whether overtly or implicitly, physicians are part of 

the power imbalance that feeds the fear of reprisal.
• Physicians often have no interest in changing what 

they do or how they do it, and that can lead an 
analysis to look for causes elsewhere.



Impediments to Analysis 6

• Stopping with only active errors (someone did 
something wrong).
• Failure to recognize that all incidents result from 

system failures.
• Easy and quick to find that someone failed.
• It leads to simplistic and ineffectual remedial actions 

(retraining, adding a checkbox, preventing the same
incident from happening again).



Impediments to Analysis 7

• Finding the one root cause.
• All incidents result from multiple, simultaneous 

failures.
• Finding only one leaves the facility at risk.


