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Updates on Patient Safety in Radiotherapy

Quote

“Wise men say, and not without reason, that whoever
wished to foresee the future might consult the past.”

Machiavelli

New prospective risk analysis

using SAFRON events

SAFRON is pleased to announce the partnership
with SEVRRA to provide SAFRON users with a
quick method to evaluate the safety of their facility
based on events reported in SAFRON.

The International Basic Safety Standards requires
facilities to investigate accidental medical exposures
and adopt corrective actions necessary to avoid a
recurrence. SAFRON reports provide information
on the lessons learned, the causes of such events and
contributing factors to enable preventive measures.

However, they do not address all possible errors or
errors that have not yet occurred. If we could pre-
empt the situation where errors occur based on what
we know has occurred, we may be able to prevent the
error from ever occurring in the first place.

Using tools such as probabilistic safety analysis is one
such tool but it takes highly trained professionals and
many hours to complete even the simplest analysis.
Since technology in radiotherapy is evolving
rapidly the analysis is likely to be out-of-date before
completed.

The approach developed by the Ibero-American
Forum of Radiological and Nuclear Regulatory
Agencies (FORO) with support from the IAEA is a
tool for self-evaluation of radiotherapy services to
analyse errors or failures that might give rise to errors
that reach the patient.

The results of the evaluation are a set of safety tools
or safety barriers that could be added to the process
to increase the safety of radiotherapy and reduce the
likelihood of an error.



https://rpop.iaea.org/SAFRON/Default.aspx
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The risk matrixlooks at the reduction of the frequency
of the event (avoidance) and their consequences
(reaching and or harming the patient) as well as it
identifies the number and strength of safety barriers
and reducers needed to cope with the reported error.
The risk matrix determines the risk level “R”
combining the different levels of the independent
variables, "F” the frequency of the initiating event,
“P” the probability of failure of the defenses in place
and the “C” severity of the consequences.
Toconducttheanalysis, theradiotherapy professionals
must analyze the existing safety barriers as well as the
frequency and consequences reducers of their service
in order to determine if those elements, are enough
and sufficiently robust to reduce the risk of potential
harms when an human error or equipment failure
occurs.

The risk assessment tool allows introducing new
barriers or new frequency and consequences
reducers. A results report is provided with suggestion
on how to manage the risk.

Radiotherapy professionals and nuclear engineers
developed the risk matrix. To test the matrix, risk
assessment were applied in several radiotherapy
services. For the SAFRON correspondence with
SEVRRA, they evaluated over 1000 events in
SAFRON. SAFRON events that provided enough
information were categorized and a risk assessment
completed.
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Sistema de Evaluacién del Riesgo en Radioterapia (SEVRRA)

Fistime i oM sevA DISCLAIMER

The aim of the SAFRON-SEVRRA application is to improve patient safety in radiotherapy by the synergy of the learned lessons from reported
events (reactive approach) with potential risk scenarios (proactive approach).

‘This is carry out by matching, whenever feasible, an incident report of SAFRON (SAFety in Radiation ONcology) to the correspondent initiating

S D SA N SEVA] events (IE) included in SEVRRA.

Regarding the matching process berween IR SAFFRON - IE SEVRRA, it is important to highlight that:

+  the matching considers the stage process step in which the incident was originated, the IE is assigned as a result of favoring the most
conservative risk scenariofsequence,

+ Some of the IRs may not have none available match to the IEs due to: lack of information on some of the SAFRON IR; the IR is out of
the scope defined in the SEVRRA risk model, i.e. related with equipment or step processes used in old technologies, etc.
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Choose the barriers and reducers that are being used in your facility:

Would you like to analyze the risk level of you

Sistema de: Evaluacidn ded Riesgo en Radioterapia (SEVRRA)
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d the world and how they are using the information

Dutcomes of the meeting and future activities include

provements in the processes. Identify and share best
to improve patient safety in radiotherapy.
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earning from incident reporting is how much and what kind of information is needed to
rtunity to learn from errors. It is not the volume of material but the type of material that
der. The information in the reported event is important in determining what happened
m the event. The event below provides information that can be used to prevent similar
corrective actions can be applied as a safety feature to prevent this type of event from

g because of wrong source transfer tube length.

Treatment modality: Brachytherapy

Equipment used:

Treatment method: High dose rate remote afterloader

Date of discovery: 2016-10-31

Who discovered the incident? Radiation oncologist (physician)

How was the incident discovered? Clinical review of patient

What phase in the process is the incident associated B REINETALe DTS
with?

Where in the process was incident discovered? 3.4. Post-treatment completion

Was anyone affected by the incident? Yes, more than 1 patient - 68

Was any part of the prescribed treatment delivered G
incorrectly?

First treatment fraction (for multi-fraction course of PN[EAyYIEINIE
treatment)

How many fractions were delivered incorrectly?

Total number of fractions prescribed:

Prescribed dose per fraction (Gy):

20-50%

Clinical incident severity: Major incident

If the incident-cause is related to equipment (hard-  REISEIRREISNI (SN0 S5 TN AUTS IO A KHC
ware or software), please specify the make, model
and version number:

Did the incident reach the patient? Yes

What safety barrier failed to identify the incident? Verification of treatment accessories
Verification of correct transfer tube length
In vivo dosimetry

What safety barrier identified the incident? Verification of correct transfer tube length

What safety barrier might have identified the inci- Review of treatment plan

dent? Verification of treatment accessories
Verification of correct transfer tube length
In vivo dosimetry

Independent review of commissioning

Describe contributing factors to the incident: Commissioning of equipment before clinical implementation Com-
missioning of equipment after major upgrades/changes to systems and
implementation of new techniques using new auxiliary treatment parts-
like transfer tubes and applicators Miscommunication between staff Non
Elimination of Risk factors Supplier shortfalls - No measurements indi-
cated to users on Equipment and connectors. Incorrect distances used on
their demo plans. The planning system has an inherit risk that does not
allow you to select preset transfer tube lengths but requires you to type in
lengths for each treatment.

EA Publication for Radiotherapy Training on Radiation Protection of Patients Website:
RPOP op.iaea.org/RPoP/RPoP/Content/index.htm
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Describe the incident in detail:

Describe the causes of the incident:

Suggest preventive action(s):

MaxXimiziINgEhCPPENClISPIEYELT FIUOriing anel Lsarning

Error 1 (11 Patients) : The Varisource iX HDR system in question uses click-

fit transfer tubes which are specific lengths and transfers the source from the
after-loader into the respective applicator. The system was commissioned with a
click-fit set of predefined length named “Click-fit Set A “. A few months following
commissioning a new Miami applicator was procured with a new “Click-fit set
B” that is 10cm longer than “Click-fit set A” . In July 2016 the central channel of
“Click-Fit set A” broke and the planning team decided to use the transfer tubes
from “Click-Fit Set B” until it can be replaced. Hence the planning team planned
treatments using “Click Fit Set B” for the central channel and used “Click fit

Set A” for the 2x oviods. The above was communicated to the radiotherapists
responsible for connecting the Click-fit tubes and administering the treatment
of the patients. Unfortunately some radiotherapists misunderstood the change
and thought all 3 connections must now use “Click-Fit Set B”. This resulted in

11 patients being treated on the ovoids 10 cm lower than they should have been
treated. An in-depth investigation was done on all brachytherapy patients treated
from June 2016. All affected patient plans were re-planned including the error
showing the differences in doses from what was prescribed and what was admin-
istered. This error unfortunately resulted in major differences in planned vs. de-
livered dose. Error 2 (57 Patients) : During investigation of Error 1 it was decided
to remeasure and confirm lengths of all the brachytherapy transfer tubes and
applicators used at this facility. During this verification it was found that the Tan-
dem (channel 1) for the Miami applicator was incorrect. When using “ Click-fit
set B” measured 133.5 on the tandem the Miami. Varian was emailed to confirm
the applicator length and they confirmed that we should measure 133.5 cm which
will mean that the planning applicator length should be 132 cm (the extra 1.4 cm
accounted Quick Connect part of the machine). The planning team was using
130cm planning length which was incorrect as this should have been 132cm.

The 130 cm that had been used to plan the patient plans was a default applicator
length and was also on the BrachyVision demo plans. This hadn’t been manually
measured or tested at this facility after the new applicator was procured. This re-
sulted in all patients in error 1 being treated a further 2cm lower that prescribed
and an additional 57 patients also treated 2cm lower that what was required. All
affected patient plans were re-planned including the error showing the differenc-
es in doses from what was prescribed and what was administered. A contributing
factors is that the BrachyVision planning system does not allow you to select you
applicator and transfer tubes from a pre-set list but you are required to enter the
actual length of the transfer tubes used for each treatment.

1.2 Inadequate standard/procedure/practice
1.4 Inadequate communication of procedure
1.5 Inadequate assessment of risk

3.6 Inadequate programming

4.2 Inadequate management of change

5.4 Misunderstood communications

All new equipment to be commissioned and measured manually and double
checked before being put into clinical use. Independent check to be done by
experienced physicist to confirm full commissioning process was done and the
accuracy of the obtained results assessed. All new equipment to be commissioned
and measured manually and double checked before being put into clinical use.
SOPs to be put in place immediately after a change is implemented and in service
training to be done and documented. Risk factors to be identified and removed
immediately. Consistency between equipment used. Communicate shortfalls to
supplier. This incident has highlighted the extreme important of the basics of
radiotherapy and the importance of good QC policies and procedures. The im-
portance of training and the essential nature of good and proper commissioning
was also reiterated. Everyone has learned from it and has created safety awareness
in all different roles involved. Many extra safety measures have been put in place.

AEA Publication for Radiotherapy Training on Radiation Protection of Patients Website:
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Links to other safety in
radiotherapy updates
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ASTRO and AAPM RO-ILS Quarterly report Q2
2017

Autorité De Stireté Nucléaire (French Nuclear Safety
Authority) in English and in French
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Public Health England Safer Radiotherapy
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https://www.astro.org/uploadedFiles/_MAIN_SITE/Patient_Care/Patient_Safety/RO-ILS/2017Q2Report.pdf
https://www.astro.org/uploadedFiles/_MAIN_SITE/Patient_Care/Patient_Safety/RO-ILS/2017Q2Report.pdf
http://www.french-nuclear-safety.fr/Information/Publications/Publications-for-the-professionals
https://www.asn.fr/Professionnels/Activites-medicales/Radiotherapie/Bulletin-La-securite-du-patient/10-Etalement-fractionnement
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/648243/safer_radiotheraphy_newsletter_issue_23.pdf

