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Background

1. Starting point: Radiotherapy has significant global importance

. An estimated 5.1 million courses of radiotherapy treatment were
administered annually between 1997 and 2007 (up from an estimated
4.3 million in 1988)*
* 50-60% of cancer patients could benefit from radiation therapy
¢ The fraction of cancer patients treated is increasing, where RT is available

i
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* UNSCEAR 2008 Report



Background

2. Safety in radiotherapy is crucial
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Background

2. Safety in radiotherapy is crucial

. 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

o Preventable medical errors overall also cost countries billions of
dollars each year



Background

Statute of the International Atomic Energy
Agency:

1. Came into force on 29 July 1957

STATUTE
2. “The Agency shall seek to accelerate and enlarge the
contribution of atomic energy to peace, healith and
prosperity throughout the world.” &

IETIECATICHEL & TOR, G Aty

3. “To establish or adopt ... standards of safety for
protection of health and minimization of danger to life
... and to provide for the application of these
standards”
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Protection from Risks

Adequate safety
infrastructure : .
Appropriate Effective quality

staffing levels G
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Safe Patients

Educated and Equipment

trained staff designed for safety

Direct safety
learning in RT



Protection from Risks
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Why Safety Reporting and Learning?
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Radiation Errors Reported in Missouri

By WALT BOGDANIC l— nd REBECCA R. RUIZ

A hospital in Missouri said Wednesday that it had overradiated 76
patients, the vast majority with brain cancer, during a five-vear
period because powerful new radiation equipment had been set up
incorrectly even with a representative of the manufacturer watching

as it was done.

From: W. Bogdanich, N.Y.Times, USA
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Why Safety Reporting and Learning?

From: S. Derreumaux, IRSN, France
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2010 The New York Times

NEW YORK, WEDNESDAY, DECEMBER 29, 2010

A Pinpoint Beam Strays Invisibly, Harming Instead of Healing

An Incorrect Setting Leads to Injury

By WALT BOGDANICH
and KRISTINA REBELO

The initial accident report of-
fered few details, except to say
that an unidentified hospital had
administered radiation over-
doses to three patients during
identical medical procedures.

It was not until many months
later that the full import of what
had happened in the hospital last
year began to surface in urgent
nationwide warnings, which ad-
vised doctors to be extra vigilant
when using a particular device
that delivers high-intensity, pin-
point radiation to vulnerable
parts of the body:

Marci Faber was one of the
three patients. She had gone to
Evanston Hospital in Illinois
seeking treatment for pain ema-
nating from a nerve deep inside
her head. Today, she is in a nurs-
ing home, nearly comatose, un-
able to speak, eat or walk, leaving
her husband to care for their
three young daughters

Two other patients were over-
dosed before the hospital realized
that the device, a linear accelera-
tor, had inexplicably allowed ra-
diation to spill outside a heavy
metal cone attachment that was
supposed to channel the beam to

Problems involving machines

deliver therapeutic radiation

have led to patient injuries.

CORRECT SETUP
A beam passes through an
adjustable opening and then
aheavy metal cone
that focuses the beam on
the treatment area.

KA G0

a specific spot in the brain. One
month later, the same accident
happened at another hospital.
The treatment Ms. Faber re-
ceived, stereotactic radiosurgery,
or SRS, is one of the fastest-grow-
ing radiation therapies, a techno-
logical innovation designed to
target tiny tumors and other

INCORRECT SETUP

The beam passes through a
mistakenly large opening,
exceeding the cone's diameter,
and irradiates healthy tissue,
causing injury.

AL AND BILL MARSH

M NEW YORK TIMES.

anomalies affecting the brain or
spinal cord, while minimizing
damage to surrounding tissue.
Because the radia
centrated and intense, accura
is especially important. Yet, ac-
cording to records and inter-
views, the SRS unit at Evanston
lacked certain safety features, in-

Marci Faber is nearly coma-
tose after a treatment mistake.

THE RADIATION BOOM

Mis he Target

cluding those that might have
prevented radiation from leaking
outside the cone,

The mistakes in Evanston in-
volve linear accelerators — com-
monly used for standard radia-
tion therapy — that were re-
designed by the manufacturer,
Varian Medical Systems, so they
could also perform SRS. As the
devices became more versatile
and complex, problems arose
when vital electronic components
could not communicate with one
another.

In the last five years, SRS sys-

Continued on Page Al2

From: W. Bogdanich, N.Y.Times, USA
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Why Safety Reporting and Learning?

Accidents and incidents still tend to “repeat themselves” —i.e. we need to
be better at learning from previous events
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Why Safety Reporting and Learning?

Safety in radiotherapy requires many safety-layers

» Implementing lessons learned from reported events is only one of these
layers

Initiatin
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Event reporting

What is the role of an event reporting system?

An event reporting system can play an important role in ...

« identifying system design flaws and safety critical steps in the radiotherapy
pathway

 highlighting critical problems and patterns of causes of these problems
« spreading knowledge on new risks or involving new technology

« promoting safety culture and safety awareness through involvement of and
feedback to staff and managers

To fulfil this role, the event reporting needs to be a link in a longer chain:

* Incident Identification => Reporting => Investigation => Analysis => Management
=> Learning



Event reporting

What makes incident reports meaningful?

“the narrative”

Charles Billings (the designer of the Aviation Safety Reporting System in the USA)
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Event reporting

Mandatory event reporting systems:

* Reporting of certain events is required (e.g. reporting to requlatory
authorities on events above certain magnitude)

Voluntary event reporting systems:

* Reporting is encouraged (e.g. reporting to professional organization or
international organization, voluntarily)

Internal event reporting systems:

* Reporting inside organisation (e.g. local incident reports)

an External event reporting systems:

* Reporting outside organisation (e.g. sharing with peers)



Mandatory event reporting

Mandatory event reporting systems

Mandatory reporting (to authorities) should ...

. focus on serious errors resulting in injury or death

. ensure providers of medical care are held accountable
to the public

. require reporting of information in a standardised

format to a national database




Mandatory event reporting

Mandatory event reporting systems

Two main purposes:

. to provide public with certain level of protection by assuring
that most-serious errors are reported and investigated, and
action is taken

. to provide an incentive to hospitals to improve and invest in
patient safety, helping to assure that hospitals offer
comparable care
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Mandatory event reporting

Mandatory event reporting systems

Filing of a report should not trigger a release of information:

LLL«‘R
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IAEA

reporting should trigger an investigation

release of information should occur only after incident has
been investigated thoroughly, and information released
should be accurate and verified

employees should feel confident that response to reporting
of significant error will be reasonable and justified




Mandatory event reporting

Mandatory event reporting systems

Radiotherapy: A mix of radiation and medicine

. Legislation and regulations concerning reporting of incidents in
radiotherapy can be covered in relation to radiation protection and/or
health

. In some countries, radiation protection regulations make it

mandatory to report radiotherapy incidents to a regulatory authority

* In some countries, health regulations make it mandatory to report
radiotherapy incidents to another regulatory authority

* Some countries stipulate that local recording of incidents is mandatory.
Potential incidents are covered in some countries




Voluntary event reporting

Voluntary event reporting systems

Voluntary reporting should ...

. focus on errors that result in little or no harm to
patients
. encourage hospitals to focus on improvement of

safety environment

. have mechanisms to ensure that information and lessons
learned can be shared effectively
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Voluntary event reporting

Voluntary event reporting systems

Voluntary reporting should ...

. have mechanisms that allow for anonymous reporting of
errors or circumstances that could lead to errors, and allow
handling in confidence

Staff reporting should not fear punishment

=y

A '|IJ' “

D

AN
=<

|AEA

¢
%




Internal event reporting

Internal event reporting systems

Reporting of incidents within organisation

. Specific in relation to intra-organisation ...
... procedures
... equipment
... Characteristics

. “Lessons to learn” become more direct and explicit
. Follows up management of actual patients affected by the
Incidents



Internal reporting in practice

TABLE 17.1 Information Requested in 27 Local Incident Reporting Systems in European Clinics

Category Description Sub-Description Frequency

Incident information Description of incident 250f 27
Cause of incident 9 of 27
Number of fractions affected 10 of 27
When did it occur? Date 18 of 27
Time 12 of 27

Weekday 1 0f27

Detection of incident How 4 of 27
By whom 2 of 27

Where in process 1 0f27

Date 3 of 27

Estimate of deviation Absorbed dose 2 of 27
Dose after correction 2 of 27

Field location 1 of 27

Correctable or not 3 of 27

Clinical significance or risk to patient 12 of 27
Contributing factors General comment 4 of 27
Treatment plan complexity 1of 27

Staffing levels 4 of 27

Staffing composition 20f27

Staff on leave 1 0f 27

Distractions 1 0f 27

&)

From: “Quality and Safety in Radiotherapy (ed.: Pawlicki et al), Holmberg, pp 81-85



Internal reporting in practice

TABLE 17.1 Information Requested in 27 Local Incident Reporting Systems in European Clinics

Category Description Sub-Description Frequency
Action information Corrective action Action to be performed and/or already taken 220f27
Responsible for this 3of27
Date for completion 50f27
Preventive action Recommended action to prevent recurrence 10 of 27
Procedural changes 20t27
Confirmation of preventive action 3of27
Communication Patient informed 4 of 27
Responsible physician informed 13 of 27
Authority informed 9 of 27
General 6 of 27

Source: Radiation Oncology Safety Information System, unpublished survey, 2002.

&)

From: “Quality and Safety in Radiotherapy (ed.: Pawlicki et al), Holmberg, pp 81-85



External event reporting

External event reporting systems

Reporting of incidents outside organisation

“Lessons to learn” will come from a bigger pool of events

. An incident in another hospital can lead to identification of the
hazard before a similar incident is realised in your own hospital

. More extensive pool of events — better identification of safety-
critical steps in the radiotherapy process where errors are likely to
occur or be detected

. A general culture of safety awareness can be created by
making information available on details of incidents, near-incidents
and corrective actions



External reporting in practice

Inadvertent loss of wedge code information (ROSIS report #284)

Due to the breakdown of a linear accelerator, a patient was moved to
another accelerator for a single fraction.

As an inherent part of the design of the R&V system, the wedge
information in the R&V system was not transferred automatically to the new
treatment unit.

The wedge code was manually input properly for the single fraction at the
second unit, but when the patient was transferred back to the original unit,
the wedge code was not put in again.

As a result, the patient received treatment without wedges for three
fractions before discovery, causing accidental delivery of the incorrect
absorbed dose and dose distribution.

(’(_44"
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External reporting in practice

Inadvertent loss of wedge code information (ROSIS report #284)

Due to the breakdown of a linear accelerator, a patient was moved to
another accelerator for a single fraction.

As an inherent part of the deS|gn of theR&V system, the wedge
information in the R&\Lsystem was QoL lsfich it tutomatically to the new

treatment unit.
The wedge code was, manually+ag
second unit, but whenthe patlent was transferred back to the original unit,
the wedge code was not put in again.

As a result, the patient received treatment without wedges for three
fractions before discovery, causing accidental delivery of the incorrect
absorbed dose and dose distribution.
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External reporting in practice

Inadvertent rotational treatment of a patient (ROSIS report #284)

During the first treatment of a patient with an electron field, it was noted
that the gantry started to rotate.

The prescription was for static treatment, not rotational. An error had been
made when preparing the R&V entry of the treatment, where a checkbox
had been accidentally checked for rotational treatment.

It was also noted in another report to ROSIS (Incident Report #689) that,
for this particular type of R&V system, the checkbox for rotational treatment
on the screen was placed near the icon for closing the window after
finalising the R&V entry, leading to inadvertent activation of rotational
treatment.
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External reporting in practice

Inadvertent rotational treatment of a patient (ROSIS report #284)

During the first treatment of a patient with an electron field, it was noted
that the gantry started to rotate.

The prescription was for static treatment.retTonational. An error had been
made when preparmg th BT Wa en&-“sg ent, where a checkbox
It was also noted il anoig

for this particular type-e1 1

treatment.
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External reporting in practice

Common terminology for event reporting systems would be of value

Severity classification; Causes / contributing factors classification;
Standardized process map; Other terminology

Incident Severity i Individuals to be notified
Critical Incident Radiation dose aor medication error causing Immediately notify: Senior
BIR_ %) st death or disability Management, Manager,
Y s Dose variation from prescribed total dose of | Supervisor, Physician
>20%
Completely incorrect volume.
Major Incident Dose variation from prescribed total dose of Immedately notify: Senior
10 - 20%. Management, Manager,
Radiation dose or medication error causing Supervisor, Physician

side effects requiring major treatment and
intervention or hospitalization

Set up variation that will/could impact on
normal tissue effects (e.g. Heart, lung, eyes,

kidney etc.)
5 Paotential Major A near miss that could have been a major Manager, Supervisor
Radiotherapy error '
Incident incident.
ra P Serious Incident Dose variation from prescribed total dose of 5 | Within 24hrs notify: Manager,
~ ~ ) A Reference Guide for - <10%. Supervisor, Physician
- o ) Potential for . = = - ;
<__Radiation incident? —) radiation Learnmg from Incidents in Radiation dose or medication error causing
. - NO ~_incident? Radiation Treatment side effects requiring minor treatment or
- ongoing monitoring and assessment.
AHFMR w Set up variation > Tcm — no critical structures
" Reportable? 1:10 HEALTH TECHNOLOGY ASSESSHENT UNTT included
A P 4 Potential Serious A near miss that could have been a serious Supervisor
- Ny Incident incident.
-~ Correctable ™. Minor Incident Dose variation from prescribed total dose of Supervisor, Physician™
NO radiaticn i NO e
. inddent? - <E59%,
; - Near >
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Incidents and near-misses

Accident:

Any unintended event, including operating errors, equipment failures and
other mishaps, the consequences or potential consequences of which are
not negligible from the point of view of protection or safety.

Incident:

Any unintended event, including operating errors, equipment failures,
Initiating events, accident precursors, near misses or other mishaps, or
unauthorized act, malicious or non-malicious, the consequences or
potential consequences of which are not negligible from the point of view of
protection or safety. »

(Source: IAEA Safety Glossary, 2007) |
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Incidents are important

Variable magnitude:

Many incidents (e.g. mistake in calculation of monitor units for a single
patient) can have a variable magnitude (e.g. for Patient 1, the mistake
causes a dose deviation of 5%, while for Patient 2, the same type of
mistake causes a dose deviation of 50%).




Incidents are important

More events:

Incidents are more numerous than accidents, so there are more
opportunities to learn and improve the safety, than by only looking at major

accidents.

29
minor injuries

/00 near-miss incidents\

H.W. Heinrich (1931)




Ranking risks

* Risk ranking matrix:

consequence ranges
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Ranking risks

* Risk ranking matrix:

likelihood ranges /
conseguence ranges

improbable 1o+

remote qos

occasional 1

probable 1.-

catastrophic

critical

marginal

negligible




Ranking risks

* Risk ranking matrix:

comeaone e« limprobable «:| remote o« | occasional 1| probable
catastrophic Il Il I I
critical v 1] | I
marginal IV IV i Il
negligible IV IV IV i




Ranking risks

* Risk ranking matrix:

comeaone e« limprobable «:| remote o« | occasional 1| probable
catastrophic i Il I |
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marginal IV IV i Il
negligible IV IV IV i
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Ranking risks

* Risk ranking matrix:

likelihood ranges /
conseguence ranges
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Ranking risks

* Risk ranking matrix:

comeaone e« limprobable «:| remote o« | occasional 1| probable
catastrophic i Il I |
critical IV 1] I I
marginal IV IV ) R
negligible IV /I/ v @
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Incidents and near-misses in practice

 Independent calculation checks monitored between
1998 and 2003 (27830 charts / treatment plans were
checked)

(I) 1 0?00 20(I)00 30(|)00

 In total, 4.3% of charts / treatment plans had mistakes
found at some point: either prior to treatment or when
treatment had started
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 The first check found mistakes in 3.5% of all charts /
treatment plans — 0.8% remained
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Incidents and near-misses in practice

 Independent calculation checks monitored between
1998 and 2003 (27830 charts / treatment plans were
checked)

10000 20000 30000

« The second check found mistakes in 0.5% of all charts
/ treatment plans — 0.3% remained
B For each acm

| incident, 13 potential
S incidents were found
B\before treatment
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Safety Improvement Initiatives

A good city wall with properly built bastions can be effective
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