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TREATMENT  PROCESS

Expected outcome



ACCIDENTAL SEQUENCE

Unintended 
outcome

¿WHAT  
FRECUENCY?

¿WHAT  
DAMAGE?

BARRIER

BARRIER

RISK
F · D · P

¿WHAT is the 
Probability of 

Failure?

“POTENTIAL ERROR”
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Initiating event were identified and its potential harm were analyzed also 
the safety barriers existing in the radiotherapy department to avoid it 
were recorded.  The frequency of occurrence of the initiating events 
were computed according with the following criteria. 

Annual frequency 
(for 500 patients/year) Frequency level Acronym Qualitative

More than 50/year High FH The event occurs frequently

Between 1 and 50 /year Medium FM The event occurs occasionally

Between 1/year and 1 every 100/years Low FL

It is unusual or rare, although it is assumed 
that it

has ocurred

Less than 1every 100/years Very low FVL 
It is very unusual, and it is not known to 

have occurred
but there is a remote possibility

Risk Matrix Methodology



Safety measures or barriers in place to avoid, prevent, detect and stop an 
accidental exposure or to mitigate its consequences were identified. Safety 
measures may be of a technological (such as interlocks) or organizational nature 
(such as procedures or double checks to avoid or detect an error.) Their 
probability of failure were determined, in a first step, according with the following 
criteria. 

Probability level Acronym Number of barriers

High PH There is no barrier at all

Medium PM There are one or two barriers

Low PL Three barriers

Very Low PVL Four or more barriers

Risk Matrix Methodology



The scale of consequences should take account of the severity and the number 
of patients affected. It ranges from the death of the irradiated patient to a simple 
loss of defense in depth with no health effect.  The table shows the scale for the 
consequences used for patients, adapted from the definitions in ICRP 86 (ICRP 
2002).

Severity level Acronym Description

Very high, catastrophic. CVH
Causing multiple deaths or limiting damage to multiple 

patients (roughly more than 25% under or overdosage can 
cause this effect).

High CH
Causing single death or limiting damage to multiple patients. 

Also deviation of
10 and 25% to multiple patients are included in this level

Medium or moderate CM No risk to patient life, only recoverable deviation affecting 
one or a few sessions

Low CL Reduction of defense in depth with no dose deviation.

Risk Matrix Methodology
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SAFRON

http://rpop.iaea.org/SAFRON
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MAIN OBJECTIVE

To improve safety through a connection between incidents report 
(SAFRON) and risk assessment tool (SEVRRA)

SAFRON users have access to:

• Assess the safety robustness of their radiotherapy practice, 
analyzing the risk level achieved with the safety 
barriers/reducers already implemented 

• Identify safety elements that produce an important risk 
reduction
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1206 SAFRON events report were analyzed

Nearly 86% of SAFRON events report match with one or more 
SEVRRA initiating events

62 SAFRON reports do not have correspondence with SEVRRA IE’s:

• Errors associated with Clinical issues (i.e. prescription errors)
• New technologies (i.e. IMRT) out of the current scope

4

38

SAFRON















www.csn.es

RISK MATRIX ANALYSIS IN SPAIN

i. Introduction

ii. Risk Matrix – SEVRRA

iii. MARR – Risk Matrix in Spain

iv. SAFRON Integration

v. Other activities

45

INDEX



www.csn.es

SEVRRA/SAFRON INTEGRATION

5

46

OTHER ACTIVITIES

i. Finished

a. Industrial Radiography

ii. Starting (2017)

a. Nuclear Medicine

b. Advanced Radiotherapy Techniques (IMRT…)
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OTHER ACTIVITIES – INDUSTRIAL RADIOGRAPHY

1. Mobile Industrial Gammagraphy
2. Mobile Industrial Gammagraphy in a Bunker.
3. Radiography with Mobile X-Ray equipment
4. Radiography with X-Ray equipment in bunker
.
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