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Radiation incidents and accidents

Khan makes statement on
radiation overexposure

Originally printed at
http://www.trinidadexpress.com/news/Khan_makes_statement_on_radiation_overexposure

130I I‘Illnnﬂ

INSURANCE
OURNAL

View this article online: http://www insurancejournal com/newsvest/2013/09/1 1804843 htm

Radiation Treatment Lawsuit iettled for $15M

(£)1AEA

’/—v

<



Radiation incidents and accidents

Accidents in external radiotherapy iri Japan

Akifumi Fukumura and Hideyuki Mizuno
National Institute of Radiological Sciences, fagan
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Radiation incidents and accidents

Similar events in France 2004 and U.S.A some years later

Proper Functioning ...
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... And Missteps That Have Caused Injuries

1 JAw SETTINGS WRONG

If the opening made by the
jaws is too large, the X-ray
beam is sent spilling beyond
the edges of the cone,

BEAM TOO LARGE

2 NO VISUAL CHECK
The hospital personnel’s ™
view of the jaw's opening
is obstructed by the mount

plate. The plate also blocks -+ AN

a light source inside the
gantry that could flag
such problems.

3 cones have been used
improperly, or have been
left off entirely during
treatments. Some
machines were not
designed to alert
operators fo

these errors.
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overradiating the patient. >
In some cases, jaw-related

mistakes were caused by

human error or software

problems.
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The plate doesn't

block the excess

radiation from the
patient.

From: W. Bogdanich, N.Y.Times, USA




Radiation incidents and accidents

Similar events in France 2007 and U.S.A some years later
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« Farmer » chamber : 0,65 cm?
« Pinpoint » chamber : 0,03 cm?

From: S. Derreumaux, IRSN, France
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Radiation incidents and accidents

* Still difficulties Iin ensuring systematic
learning from radiotherapy safety-
related events that have happened
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Radiation incidents and accidents

* Radiation accidents involving medical uses:

* Over the last three decades, at least 3000 patients have been affected by
radiotherapy incidents and accidents

* Radiation accidents involving medical uses have accounted for more acute
radiation deaths than any other source, including Chernobyl

* These accidents do not only affect patients directly (e.g. harm and death), but
might also undermine the public’s confidence in the treatment

*  Preventable medical errors overall also cost countries billions of dollars each

year
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Table 10. Numbers of deaths and early acute health effects due to radiation accidents

Based on published information; excludes malicious acts and nuclear testing

Type of accident 1945-1965 1966-1986 1987-2007 Total

Accidents at nuclear 472 early effects 123 early effects 2 early effects 167 early effects

facilities 13 deaths 34 deaths 3 deaths 50 deaths

Industrial accidents 8 early effects 61 early effects 51 early effects 119 early effects
0 deaths 3 deaths 6 deaths 9 deaths

Orphan source accidents 5 early effects 98 early effects 205 early effects 308 early effects
7 deaths 19 deaths 16 deaths 42 deaths

Accidents in academic/ 2 early effects 22 early effects 5 early effects 29 early effects

research work 0 deaths 0 deaths 0 deaths 0 deaths

Accidents in medical use Unknown 470 early effects 153 early effects 623 early effects
Unknown 4 deaths 42 deaths 46 deaths

UNSCEAR 2008 Report, Volume Il, Annex C




Radiation incidents and accidents

* Radiotherapy-related error rate
compares favourably with the rate of
other medical errors®

(*World Health Organization: Radiotherapy Risk Profile 2008)



In a radiotherapy facility

Initiating events Patients
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In a radiotherapy facility

Initiating events Patients
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In a radiotherapy facility

Initiating events Patients

More severe consequences
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In a radiotherapy facility

Initiating events Safety barri

Patients
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In a radiotherapy facility

Initiating events Safety barriers Patients

H H H
Safety barriers (procedures or equipment), e.g.:

Patient identification card; Independent check of monitor units;
Verification of data transferred to the LINAC; Personalized

\{ \, IAEA positioning and immobilization devices; Initial portal imaging;
\
% Initial in-vivo dose verification



In a radiotherapy facility

Patients
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Initiating events Safety barri

Consequence reducers
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In a radiotherapy facility

Initiating events Safety barriers Patients

Consequence reducers

Consequence reducers (procedures or equipment),

¢ AN e.g.: Weekly quality control; Weekly chart check; Weekly medical
) |AE A review
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In a radiotherapy facility

Initiating events Safety barriers Patients

Consequence reducers




In a radiotherapy facility

Initiating events Safety barriers Patients
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Frequency reducers Consequence reducers

Frequency reducers, e.g.: Workload according to staffing
level; Staff training in radiation safety; Preventive maintenance
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In a radiotherapy facility

PROSPECTIVE RISK ANALYSIS:

SEVRRA (risk evaluation software tool) developed under the Ibero-
American Regulators Forum (FORO)

f jar nesqgo.phg ireqistr sidpractica
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Fo Ro Foro beroamencano de Organismos

Reguladores Radioldgicos y Nucleares
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Home Risk Analysis Treatment Modality My Profile
M Treatment Modality=>Linear Accelerator]

11 79 Summary Treatment Modality by Phase in the process (Initiator Event Count)

Num. Phase in the process Risk Very High (RVH) | Risk High (RH) = Risk Medium (RM) = Risk Low (RL) | Not

1 ntial setup of the equipment 0 2 0

2 Acceptance and Commissicning 0 0 0

3|Equpmeet mabdsnance ° ° Aplicacion del método

4 Treatment Clinic Prescription 1 1 0 . .

& Patant anstomc éta acausten 0 0 ' ; de la matriz de riesgo

6 Volsme deineation 0 0 0 a Ia radioterapia

7 Treatment Panaing 0 0 0

8 Preparation of moids 0 0 0

9 Begnning of treatment 0 0 0 Texto Principal

10 Pestioning for daiy treatment 0 0 0 .

11 implementation of treatment 0 0 0 {08 Qg
Total 0 1 10 1
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Bonn Call-for-Action

* Action 7: Improve prevention of medical radiation
incidents and accidents

* a) Implement and support voluntary educational safety reporting
systems for the purpose of learning from the return of experience of
safety related events in medical uses of radiation;

* ¢) Work towards inclusion of all modalities of medical usage of
ionizing radiation in voluntary safety reporting, with an emphasis on
brachytherapy, interventional radiology, and therapeutic nuclear
medicine in addition to external beam radiotherapy;

* d) Implement prospective risk analysis methods to enhance safety in
clinical practice;
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Finally

Taking the
Swiss Cheese Model ...

... from Emmentaler ...




