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Disclaimer

 UKER and IBA cooperate 
within a the project ProteQt
on risk management (funded 
by the STMWI Bayern) 

 CB is Guest Editor of a Special Issue on risk management of 
Z Med Phys
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Motivation
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https://www.mddionline.com/



Adverse events / near misses in RO
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WHO 2008 - https://www.who.int/patientsafety/activities/technical/radiotherapy_risk_profile.pdf
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EURATOM Richtlinie
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https://www.bmu.de/gesetz/richtlinie-201359euratom/

 In accordance with the basic 
safety standards of the IAEA

24.05.2024



Strahlenschutzverordnung (StrSchV)
Radiation Protection Ordinance
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Legal foundation in Germany
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Vendors Users
(Radiation Oncology)

Regulatory authority

MDR
§ 148 StrlSchV

Provides 
information on 

radiological 
hazards of 

devices

§ 126 StrlSchV

Risk analysis

§ 105, 121 StrlSchV

Implementation of measures and 
writing of SOP

§ 135a SGB V
§ 109 StrlSchV

Operates 
reporting 

system incl. 
analysis of 
incidences

§ 126 StrlSchV

Check of risk 
assessment on 

demand

§ 111 StrlSchV

Collection of 
relevant 
findings

(BeVoMed)

§ 110 StrlSchV

Analysis of 
near-misses and 
adverse events

Reducing the risk of incidences

Federal office
(BfS)
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European guideline– ACCIRAD Project

 EU Medical Exposure Directive 1997 
requires member states to implement “all  
reasonable  steps  to  reduce  the  
probability  and  the magnitude  of  
accidental  or  unintended  [radiation]  
doses  of  patients.“

 Goal of guideline: support of national 
authorities and institutions
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Risk management according to RP 181 

 Alle measures to reduce risks
 Pillar of quality management
 Two main activities

 Proactive risk management

 Reactive analysis of incidents
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Risk management according to RP 181 
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“Guidelines” on RM in RO in Germany

 2015: Report of BfS/
DGMP/DEGRO/DGN

 2022, 2024: Reports of
DGMP
 Lead by DGMP working

group risk management
founded in 2017

 Process description

 Support for implementation
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Report I: Process description (2022)

 Definition of terms
 Risk management process
 Planning resources

 Personal

 Leadership

 Risk analysis
 Hazard … assessment …

control

 Abstract definition of the 
individual steps
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Report II: Support for implementation (2024)

 Application (RO, NUC) oriented FMEA approach
 Process lists based on AAPM TG 100
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Process lists
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DGMP Bericht Nr. 28
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Report II: Support for implementation (2024)

 Application (RO, NUC) oriented FMEA approach
 Process lists based on AAPM TG 100
 Methods for identifying 

hazardous situations
 Brainstorming, retrospective analysis, use of

public databases, manufacturers  
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Detailed examples for DIBH/SGRT of mamma ca.
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DGMP Bericht Nr. 28
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Report II: Support for implementation (2024)

 Application (RO, NUC) oriented FMEA approach
 Process lists based on AAPM 00
 Methods for identifying 

hazardous situations
 Brainstorming, retrospective analysis, use of

public databases, manufacturers 

 Risk assessment 
 S, O, D

 RPN, RM, AP – detailed description

 Risk control and reassessment 
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Example for risk assessment
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DGMP Bericht Nr. 28
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Risk classification

19

Kornek & Bert, Z Med Phys 2024

Action priority RPN vs. AP
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RM software dedicated to RO

 Prospective: FMEA & fault tree analysis
 Retrospective: Incident reporting interface

 FMs and/or free text fields to staff for fast reporting

 4 incident types selectable: none, inconvenience, 
near event, event

 clients: work stations & handheld computers

 Integration of FMEA and incidents
 Manual triage

 Report relevant for risk assessment?

 If so, update FM ratings AND/OR deduce new FMs
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Kornek et al. Z Med Phys 2023; Kornek et al. revision submitted to JACMP
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FMEA with reporting interface

21

Kornek et al. revision submitted to JACMP

Prospective interface (FMEA)
Retrospective interface

(FM & Incident reporting)
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FMEA with reporting interface
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Kornek et al. revision submitted to JACMP

Retrospective interface
(FM & Incident reporting)

Website on each PCDedicated tablets
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Feedback devices



Initial experience of reporting functionality

 Basis: 23 failure modes determined
in prospective FMEA for EBRT

 Initially weekly reminder of team w.r.t. 
new functionality

 Analysis by MPE and safety officer
 Analyzed period: 09/22-12/23
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Kornek et al. revision submitted to JACMP
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Results

 304 reports submitted
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Kornek et al. revision submitted to JACMP
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Results

 304 reports submitted
 133 (44%) relevant for FMEA

 6/6 adverse events

 31/32 near-miss events

 96/266 (36%) inconveniences

 68% linked to 11 existing FM
 16 additional FM deduced

from remaining reports
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Kornek et al. revision submitted to JACMP
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Risk management in other areas of RO
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Lohmann et al Z Med Phys 2022

 Peter Fischer  Eric Messen, 
Samuel Peters
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Conclusive thoughts

 Risk analysis for radiotherapeutic practices required in 
Germany since 2019

 Risk management not yet fully established in German RO 
practices and authorities

 Link risk management  quality assurance as equal pillars of 
quality management could be fostered, e.g. risk based QA

 Coordination of different RM flavors necessary (radiation 
protection, IT, clinical, …)
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