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plain SEVRRA app.

SEVRRA

Fo Ro Foro ibercamericano de Organismos

. ssssssesss Peguladores Radiclogicos y Mucleares

Service=>Cobalt 60
& lStage 1: Initial setup of the equipment
& ISubstage 1: With consequences for patier
(JRL==|E-1: Deficiency in the manufa
aRh‘I::’ |E-2: Supply of a wrong sourc
(JRM=> |E-3: Emror in the manufacture
(JRM=> |E-4: Incorrect source alignme
(JRM=> |E-5: Significant variations in
(& New Initiator Event
| Substage 2: Consequences for radiation-
| Substage 3: With consequences for the p
| Stage 2: Acceptance and Commissioning
| Stage 3: Equipment maintenance.
| Stage 4: Taking data from each patient for i
| Stage 5: Development of treatment plan
| Stage 6: Development of molds. Consequenc
@ Stagem Implementation of treatment

« I >

A 0 h RREA

Deficiency in the manufacturing process causing an inhemogeneous distribution of 60Co radioactive material in the source

Description:

Consequences:

Help references:

elp
service ?

Yes @ Mo O

Risk

| Comment and modification propasals list |

Select from the list below, those barriers and reducers that are implemented in your facility:

FVL PVL CH =

Frequency Reducers | Barriers |

Consequence Reducers

Purchase of sources only from recognized manufacturers [7] Treatment planning of test cases on the TP3 and comparison O
@

2“' direct measuremenis, as part of TPS commissioning @

External audit. Physics aspecis: auditing procedures for
measurement of dose rate and beam flatness control for some
randomly selected figids @ @

Acceptance test: control test of dose rate. beam symmetry
and flatness for specified fields @ @

&  Mew frequency reducer
&y Reusefrequency reducer

‘Commissioning tests: control of dose rate and flatness for all

fields @ @

& Mew consequence reducer

:} Reuse consequence reducer

Mew Barrier

CHlLE

Reuse Barrier

Compute Risk Level




Initiating

Start analysis of | event
initiating events applies?

Go to analyze another
Initiating Event until

finishing the SEVRRA list

Analysis of other
possible Initiating

Events not
included in
SEVRRA

SEVRRA evaluates
the risk of
analyzed yes

YES

frequency (f) proposed
by SEVRRA is correct ?

ANALYZE |IF THE
REDUCTORS PROPOSED BY
SEVRRA, APPLY IN THIS
STUDYAND SELECT THEM

Add new
reductors not
included in
SEVRRA.

Add new barriers
not included in
SEVRRA.

ANALYZE |F THE
REDUCTORS PROPOSED
BY SEVRRA, APPLY IN THIS
STUDYAND SELECT THEM




RIS Arizilysis Wiin SEVRRA

Once the performance and the impact of barriers, frequency reducers,
and consequences reducers in the risk level of the initiating events in

Radiotherapy practices has been understood, it is possible to carry out

risk analysis using preferably a software like SEVRRA.

/\ SEVRRA
e

D
Service=»Cobalt 60
& IStage 1: Initial setup of the equipment
o ISubstage 1: With consequences for patier
(JRL== [E-1: Deficiency in the manufa
6RM=> |E-2: Supply of a wrong sourc
(JRM== [E-3: Error in the manufacture
(JRM== [E-4: Incorrect source alignme
(JRM== [E-5: Significant variafions in 1
(&) New Initiator Event
| Substage 2: Consequences for radiation®
| Substage 3: With consequences for the p
| Stage 2: Acceptance and Commissioning
| Stage 3: Equipment maintenance.
| Stage 4: Taking data from each patient for tx
| Stage 5: Development of treatment plan
| Stage 6: Development of molds. Consequenc
| Stage 7: Implementation of treatment

FEEE

Description:

Consequences:

Help references:

Deficiency in the manufacturing process causing an inhor 5 di i dioacti

material in the source

elp
service 7

Yes ® o O

Risk

| Comment and modification proposals list |

Select from the list below, those barriers and reducers that are implemented in vour facility:

Frequency Reducers

Barriers

Consequence Reducers

Purchase of sources only from recognized manufacturers (7]
@

7 Mew frequency reducer
l:} Reuse frequency reducer

Treatment planning of test cases on the TPS and comparison
w.ﬂh direct measurements, as part of TPS commissioning @

Acceplance test: control test of dose rate, beam symmedry
and flatness for specified fields [7])]
Commissioning tests: control of dose rate and flatness for all

fields @ @

External audit. Physics aspects: auditing procedures for
measurement of dose rate and beam flatness control for some

randomly selected fields @ @

4 Mew consequence reducer

Reuse consequence reducer

Compute Risk Level

Sistema de Evaluacion del Riesgo en Radioterapia - SEVRRA 3.0 (English Version_DRAFT)
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SEVRRA, is a software designed as a web platform that allows to use the risk matrix method in
radiotherapy using telecobalttherapy, HDR y LDR brachytherapy, and LINAC teletherapy.
SEVRRA can also be used in industrial radiography . It will be improved to be used in nuclear
medicine and new radiotherapy techniques (IMRT, Radiosurgery, IORT).

SEVRRA
coordlnator_s in Entity No.1
the countries

General
coordinator
SEVRRA

Entity No.2

Entity No.3

Entidad No. n

SEVRRA coordinators in the
countries 1,2,3,n
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h.@;*vy GENERAL CONDITIONS

In order to apply the risk matrix method used by SEVRRA It is necessary to
create a work team that includes the professionals of the radiotherapy
service with vast experience and knowledge of their functions .

Theteam mustinclude:
Radiotherapist
Medical Physicist
Dosimetrists
Operator technician of theradiotherapy unit
Electromedicine specialist
Mold technician
TAC and simulator operator

Radiation protection officer




Initiating

Start analysis of | event
initiating events applies?

Go to analyze another
Initiating Event until

finishing the SEVRRA list

Analysis of other
possible Initiating

Events not
included in
SEVRRA

SEVRRA evaluates
the risk of
analyzed yes

YES

frequency (f) proposed
by SEVRRA is correct ?

ANALYZE |IF THE
REDUCTORS PROPOSED BY
SEVRRA, APPLY IN THIS
STUDYAND SELECT THEM

Add new
reductors not
included in
SEVRRA.

Add new barriers
not included in
SEVRRA.

ANALYZE |F THE
REDUCTORS PROPOSED
BY SEVRRA, APPLY IN THIS
STUDYAND SELECT THEM
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n SEVRRA, the initiating events found in the risk analysis, developed by
FORO, are grouped in the different stages and sub-stages of the practices,
and the navigation between them is similar to a Windows file

/ﬂ SEVRRA
FORO o seemmme s cimmns

Practices My Account About SEVRRA
JlService=>Linear Accelerator i B i
Stage 1: Initial setup of the equipment

)

L. Num. Stage Risk Very High | Ri i Risk Medium i Not Apply
Stage 2: Acceptance and Commissioning (RVH) (RM) (NA)

)

Stage 3: Equipment maintenance. 1 Initial setup of the 0
equipment

2 Acceptance and 0
Commissioning

3 Equipment maintenance.

Stage 7: Treatment Planning 4 Treatment Clinic

Stage 8: Preparation of molds Prescription

o Patient anatomical data 10
acquisition
Stage 10: Positioning for daily treatment & Volume delineation

*

Stage 4: Treatment Clinic Preseription

)

Stage 5: Patient anatomieal data acquisition

)

Stage 6: Volume delineation

[#

Stage 9: Beginning of treatment

[+

6
7 Treatment Planning 16

()

Stage 11: Implementation of treatment

8 Preparation of molds 4
9 Beginning of treatment 17

10 Positioning for daily 13
treatment

© 00000

11 Implementation of 0 1 0 0 0 1 42
treatment

Total User:l 1| 19| 1?| 7| 0| 44| 14B|

Sistema de Evaluacion del Riesgo en Radioterapia - SEVRRA 3.0 (English Version_DRAFT)
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HOW ARE IE ORGANIZED IN SEVRRA?

VRRA, the initiating events found in the risk analysis, developed by FORO, are

ouped in the different stages and sub-stages of the practices, and the navigation

between them is similar to a Windows file. Example of navigation within the
stages and sub-stages

FORO

EEER RS o i

SEVRRA

Foro ibercamencano de Organismaos
R!gll|l:|l:r!§“ 4 '-‘ Yll 1

Practices About SEVRRA

o .Stage 1: Initial setup of the equipment

Num. Stage Risk Very High | Risk High | Risk Medium Not Apply Total by

(RVH) (RH) (RM) (NA) Stage
1 Initial setup of the 0 0 0 2 2
equipment

2 Acceptance and 0 5 0 " 27
Commissioning

Recorded
_Substage 1: With implications for radiation e |

*
@ Substage 2: With consequences for the Pu’

Stage 2: Acceptance and Commissioning

i+

Stage 3: Equipment maintenance.

i+

L o e e e e

Stage 4: Treatment Clinic Preseription
Stage 5: Patient anatomical data acquisition
Stage 6: Volume delineation

Stage 7: Treatment Planning

Stage 8: Preparation of molds

Stage 9: Beginning of treatment

Stage 10: Positioning for daily treatment

Stage 11: Implementation of treatment

3 Equipment maintenance.

4 Treatment Clinic
Prescription

5 Patient anatomical data
acquisition

6 Volume delineation

7 Treatment Planning

8 Preparation of molds

9 Beginning of treatment

10 Positioning for daily
treatment

11 Implementation of
treatment

Total User:

Sistema de Evaluacion del Riesgo en Radioterapia - SEVRRA 3.0 (English Version_DRAFT)
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xample of navigation within the stages and sub-stages to analyze the
different initiator events grouped in them.

SEVRRA
Fo Ro Foro iberoamericano de Organismos

. esseseeses Reguladores Radioldgicos y Nucleares

Practices

JService=>Linear Accelerator

My Account About SEVRRA

Stage 1: Initial setup of the equipment
Stage 2: Acceptance and Commissioning

Risk Very High | Risk High | Risk Medium Not Apply
(RVH) (RH) (RM) (NA)

Total by
Stage

Stage

Recordedl

| _Substage 1: The LINAC. With conseque:

| ISubstage 2: Planning System (TPS). Wi
RH== IE-1: Erraneous geometric ¢
eRM2> |IE-2: Erroneous configuratiol
QRM=> |IE-3: Erroneous wedge confi
JRM=> |[E-4: Erroneous configuratio
el E-5: Erroneous configuration of col
el E-6: Erroneous beam characterizat
el E-7: Input of conversion coefficient
el E-8: Input of erroneous field facto
& New Initiator Event

_Substage 3: Image Aequisition equipme

_Substage 4: Transfer System TPS-LINA!

Stage 3: Equipment maintenanece.

i+
o+

Stage 4: Treatment Clinie Preseription

5: Patient anatomical data acauisition ™
ﬁ >

)

~)

1 Initial setup of the 0 0 0 2
equipment

2 Acceptance and 0 0 11
Commissioning

3 Equipment maintenance.

4 Treatment Clinic
Prescription

5 Patient anatomical data
acquisition

6 Volume delineation

7 Treatment Planning

& Preparation of molds

9 Beginning of treatment

10 Positioning for daily
treatment

11 Implementation of
treatment

Total User:

Sistema de Evaluacion del Riesgo en Radioterapia - SEVRRA 3.0 (English Version_ DRAFT)
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7N

ample of navigation within the stages and sub-stages to analyze a
specific initiator event.

SEVRRA
FORO Fun-nmmtﬂmmm
T ¥ Mucleares

Pracices

&, Stage 1 Initial setup of the equipment
= Istagu: Acceptance and Commiszioning
& Substage 1 The LINAC. With consequences for the patient
& Isnbmge 2. Planning System (TPS). With consequences for the patisn
{QRH=> |E-1: Eronzous geometric configuration of the scosleratar:
(RM== |E-Z: Erraneous configuration of the multiiesf collimatar on
(RM=z |E-3: Emoneous wedge configuration into the TPS
{QIRM== |E-4: Emonzous configuration of conformal shielding blocks
GIE-5: Erroneous canfiguration of campensators or balus an the TF
E-E: Emonous beam characterization data and heam output ont
EHE-T: Input of conversion cosfficient to convert Hounsfizid units to
E-E: Input of emaneaus field factors on the TPS
& Mew Infiator Event
g Substage 3: Image Acquisition equipment. With consequences for pat
& Substage 4 Transfer System TPS-LINAC. With consequences for path
& Stage 3: Equipment maintenance.
& Stage 4: Treatment Clinic Preseription
£ tage 5: Patient anatomica] data acquisition
& Stage 6 Volume delineation
&4 Stage 7: Treatment Planning
& dtage B: Preparation of molds
& St2ge o: Beginning of treatment
& Stage 10: Positioning for daily treatment
£ tage 11 Implamentation of trestment

My Account

Lecation=> Linear Accelerator Stage 2/Substage 2 Tnitiating Event 3

About SEV

Initiating Event

AL-PACZZY

| Comment 2nd medification proposals ist |

Erraneaus configuration of compensaors or bolus an the TPS.

Select from the list below, those barriers and reducers that are implemented m vour facility:

Frequency Reducers

Barriers

Consequence Reducers

D Training of the physicist, thal includes (e entire TPS commissioning process,
the {e=ts i be parformed and relaled lessons keamed (1]

i | Mew frequency reducer
0 Reuss fmguency reducer

Gamparsen of TPS calculations resulls for fesls cases against drect phantom
during TPS cemmizsioning @ @

In-vivo dasimedry in initial ireatment session, io vedify the defvered against the
planned doses, which alows for emor detection n dose delivery ("1 ]
Independent verification of the reatment planning by a different medical physicist
than the are who made the planning L7 Tl

Redundant venfication of the dat ingul on the TPS by a different medical
physicist from the cae wha made the ingul @ @

Annual extemal audit. Control iest of dase rate in refsrence conditions @ @&
Waekly in-viva dosimelry by which dose delivery errors can be delecied 1=
AL the daily patient selup, the rdotherapy lechnologsts can detect geemeiric or
duse errors by viswal signs, such as skin reddening, sic. ']

A tests of the TPS (daily, weekly, monthly, quarterly and annually). When a
significant inconsslency & delected, reatments. are siopped (11 ]

Weekly medical evaluation of the patient can delect erors in realment delivery or
froen previous shg:se ]

New consaquance reducer

Reusa cansequence reducer
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alyzing each initiator event, the barriers, frequency reducers and reduction of

onsequences proposed by SEVRRA, can be evaluated to select those that are
Implemented in the radiotherapy service that we are analyzing.

SEVRRA
FORO anmm de Organismas
sssss  Hegulsdares Radiokigicos y Nucleares

Praclicas
arvice=>Linear Accalerator
| Stage 1: Initial setup of the equipment
5 Istagu: Acceptance and Commissioning
@—f Substage 1 Tha LINAC. With consequencas for the patient
5 Isnbmga 2. Planning System (TPS). With consequences for the patien
{RH== E-1: Emoneous geometric configuration of the acceleratar:
{JRM=z |E-Z: Emoneous configuration of the multilesf collimatar on
(RM=z |E-3: Emoneous wedge configuration into the TPS
(FM== |E-4: Erroneous configuration of canformal shielding blocks
E-5: Erronzous configuration of compansators or balus on the TF
E-f: Eroneous beam characterization dsta and beam output ont
-T: Input of conversion cosfficient to convert Hounsfigld units to
E-8: Input of erroneous fizld factors on the TRE
& Mew Infiator Event
@ Substage 3: Image Arquisition equipment. With consequences for pat
@ Substage 4: Transfer System TPS-LINAC. With consequences for pati
| Stage 3: Equipmant maintenanca.
| Stage 42 Treatment Clinic Preseription
| Stage 5: Patient anatomical data anquisition
| Stage 6 Volame delineation
| Stage7: Traatmant Planning
| Stage 8: Preparation of molds
| Stage g: Beginning of treatment
| Stage 10° Pozitioning for daily traatment
| Stage 11: Implementation of treztment

[ L L LR LR R R e 1]

My Account

Location=> Linear Accelerator/Stage 2/Substage 2 Tmhiating Event 3

About SEVRRA

Initiating Event

AL-PACZZY

Consequences:
Help references:

| Comment and medification proposals ist |

Emaneous configuration of compensaiors or bolus an the TPSO

Select from the list below, those barriers and reducers that are implemented i vour facility:

Frequency Reducers

Barriers

Consequence Reducers

Training of the physicist, that includes the entire TPS commissioning process,
the te=ts fo be performed and refaled lessons keamed (1]

Mew frequency reducer
Reuss fraquency reducer

Comparisen of TPS calculations resulls for iests cases against direct phantom
mexsurement during TPS commissioning 'L

In-vivo dasimedry in inilial irealment session, io verify the defvared against the
planned doses, which alows for eror delection n dose delfvery (1]
Independent verification of the treatment planning by @ different medical physicist
than the ane who made the planning L] ]

Radundant verfication of the data ingul an e TPS by a different medical
physicist fram the one wha made the ingul @ @

E O E

E| E

Annual extemal audit. Control test of dase rate in refsrence conditions @ @&

Wkl in-viva dosimalry by which dose delivery srrors can be delsclsd @@

AL the daity patient selup, the mdatherapy ischnologists can debect geomaric or
dase erors by visual signs, such as skin reddening, sic. (']}

A tests of the TPS (daily, weekly, monthly, quarterly and annually). When a
significant inconssiency s delected, treatments. are siopped (1]

Wiuekly medical evaluaton of the patient can delec armars in irealment dalivery or
from previous stages ]

New consaquance reducer

Reuse consequence reducer
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, at this point, must read the situation or event that initiates the

cident, question whether it is possible that this event can occur in their

practice, and analyze between possible barriers, frequency reducers and
consequences reducers which are those that are operative in their facility.

SEVRRA
FORO Foro ibernamencano de: Organismos
sssss  Reguladores Radiokgicos y Mudeares

Praclices
arvice=>Linear Accalerator
| gtage 1: Initial setup of the equipment
Istagz 2: Apcaptance and Commissioning
@ Substage 1: The LINAC. With consequences for the patient
5 l.s‘nbmgu: Planning System (TPS). With consequences for the patien
(FH= |E-1: Erroneous geometric canfigurstion of the accelerator
(M= |E-2: Erraneous configuration of the multilesf callimator on
(RM== |E-3: Emencous wedge configuration into the TFS
(RM== |E-4: Emrenous configuration of conformal shielding blocks
EE-5: Emoneous configuration of compensators or bolus an the TF
EHE-S: Emoneous besm characterization dzta and beam outputon |
EE-T: Input of conversion coefficient to convert Hounsfiekd units ta
E-8: Input of erroneous fiekd factors on the TPS
& New Inftiator Event
& j Substage 3 Image Acquisition equipment. With consequences for pat
@ Substage 4 Transfer System TES-LINAC. With consequences for path
| Stage 3: Equipment maintenance.
| Stage 4- Trestment Clinic Prescription é
| Stage 5: Patient anztomical data acquisition

My Account

Location== Linear Accelerator Stage 2/ Substage 2 Inttiatmg Event 3

About SEVRRA

Initiating Event Daes the initiating

Coda: AL-PAC223 e'Il!ll‘l.H]pljI in your
service ?
B2 Ermaneous configuralion of compensaiors or bolus on U‘ETPSO Yor @ Mo O
|IJ' P
|Cmsnmmes: Risk
| Help references: FLPH | CWH =
[ Comment 2nd medification proposals list ]
Select from the list below, those barriers and reducers that are implemented m your facility:
Frequency Reducers | Barriers | Consequence Reducers

] Training of the physicist, tat includes the enlire TRS commissioning process,

the lesis & be performed and relaled lessons leamed fe

A

r

| Stage & Volume delineation

| stage T Treatment Flanning

| Stage 8: Preparation of molds

| Stage o: Beginning of treatment

| Stage 10- Pesitioning for daily traatment
| tage 11: Implementation of trestment

G |Mew frequency reducer
O  Rouse frequency reducer

Compute Risk Level

A Comparisen of TPS calculations resulls for iests cases against direct phantom
measuremend during TPS commissioning ('L}

In-vivo dasimedry in initial reatment session, to verily the defvered agairg
planned doses, which allows far emor delection in dose delivery ("1 ]
Indegendent werification of the trestment planning by a different medical phWNg
than the ane who made the planning 0.

E| Redurdant verification of the data input an the TPS by a different medical
physicist fram the one wha made the ingut @ @

Annual extemal audit. Conlral lest of dose rabe in reference candilions 8 @

Waekly in-viva dosimelry by which dose delivery errors can be delecied (1]

A the daily patient selug, the mdatherapy schnologists can datect geemelric or
dase erors by visual signs, such as skin reddening, slc. L]

OA tests of the TPS (daily, weekly, monthly, quarterly and annually). When a
significant inconsslency & delected, eatmenls are slopped 1]

Weekly medical evaluation of the patient can delecl emors in realment delivery or
from previous stages

Hew Barrier
Reuse Barrier

o

New consequence reducer

Reuse cansequence reducer
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2n selecting the barriers and reducers, SEVRRA assigns to each of them

e corresponding weights (robustness) according to the criteria established

in the methodology of the Risk Matrix. The calculation of Risk is done
considering the multiplication of those weights

SEVRRA
Fo Ro Foro ibercamericano de Organismos

sssssessss Reguladores Radiologicos y Nucleares

Start Practices My Account About SEVRRA
| Service=>Linear Accelerator Name:
| Stage 1: Initial setup of the equipment
o Istage 2: Acceptance and Commissioning Consequences:
| Substage 1: The LINAC. With consequences for the patient Help references:
o .SuPﬁage 2: Planning System (TPS). With consequences for the patie P
@R H==|E-1: Erroneous geometric configuration of the accelerato m
@RM=> |E-2: Erronecus configuration of the multileaf collimator of
6RM=> |E-3: Erroneous wedge configuration into the TPS
QRM::» |E-4: Erroneous configuration of conformal shielding blo
€JIIE-5: Ermoneous configuration of compensators or bolus on the T
€JIE-6: Erroneous beam characterization data and beam output on
olE-?: Input of conversion coefficient to convert Hounsfield units
€JIE-8: Input of erroneous field factors on the TPS Frequency Reducers | Barriers Conseguence Reducers
@ New Initiator Event Training of the physicist, that includes the enfire Cumganson of TPS calculations resulis for hesls Annual external audit. Control test of dose rate in

| Substage 3: Image Acquisition equipment. With consequences for TPS commissioning process, the fests tﬂeb; _31 et phantom nt d reference conditions @ @

| Substage 4: Transfer System TPS-LINAC. With consequences for pa performed and relaled Iessons leamed 3 ( : Weekly in-vivo dosimetry by which dose delivery

Stage 3: Equipment maintenance. i rinst the \ errors ca'_1 be d_eiwﬂd 0o :
e L L At the daily patient setup, the radiotherapy
| Stage 4: Treatment Clinic Preseription . 3 S technologists can defect geometric or dose errors by

i . isual si h as skin reddening, stc. @ @
_Stage 5: Patient anatomical data acquisition Independent verification of the treatme 3NN visual signs, such as sxin ning, ett

Stage 6: Volume delineation . a different medical physicist than the oneV QA tests of the TP (daily, weekly, monthly, quarterly
— tag Mew frequency reducer :me ihe planning @ F.y and annually). Yhen a significant inconsistency is
Stage 7: Treatment Planning detected. reatments are stopped @ @
B 8: iom of mold Reuse frequency reducer Redundant verification of the data input on the TP3 © - _ﬂ en arc-a oPpe -
| Stage 8: Preparation of molds by a difierent medical physicist from the one who Weekly medical evaluation of the patient can detect

__Stage 9 Beginm'ng of treatment made the input e ® eerrq.r? in treatment delivery or from previous stages

| Stage 10: Positioning for daily treatment

| Stage 11: Implementation of treatment
[

in your
service 7

"g Nuo

Erroneous configuration of compensators or bolus on the TPS =

Description:

| Comment and modification proposals list |

Select from the list below, those barriers and reducers that are implemented in vour facility:

i

e

i+

i+

A F
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py pressing the "calculate risk" button of the application.
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SEVRRA
FORO Foru ibernamencana de Crganismas

Reguladares Radiolbgicos y Mucleares

seaansaa

Start

Practices
ice=xLinear Accelerator

Stage it Initial setup of the equipment

Stage 20 Accaptance and Commissioning

| Substage 1: The LINAC. With consequences for the patient

lsuhmga 2: Planning System (TPS). With consequences for the patien
(QFRH=> |E-1: Emoneous geometric configuration of the accelerator
JRM== [E-2: Erronzous configuration of the multileaf coll on

®

o |

My Account

Location== Linear Accelerator/Stage 2/ Substage 2 Imitizting Event 3

About SEVRRA

e existing barriers and reducers in the radiotherapy service are
ected, the system can calculate the risk resulting from the initiating event

\
)f’ HOW ARE RISK LEVELS CALCULATED?

(RM=> |E-3: Erroneous wedge configuration inte the TPS
RM== |E-4: Erroneous configuration of canformal shielding blocks
EHE-5: Emonenus configuration of compensaters or bolus on the TF
EHES: Ermonzous beam characterization data and beam outputon |
EHE-T: Input of comversion cosficient to convert Hounsfield units to
EIIE-E: Input of ermoneous fiek factors on the TPS
& New Initiator Event

| Substage 37 Image Acquisition equipment. With consequences for pat

snbstage 4- Transfer System TPS-LINAC. With consequences for pati

| Stage 3: Equipment mzintenance.

| Stage 4 Treatment Clinic Preseription

| Stage 5: Patient anatomical data acquisition

| Stage &: Volume delineation

| Stage 7 Treatment Planning

| Stage B: Preparation of molds

| Stage 9: Beginning of treatment

| Stage 107 Positioning for dafly treatment

| Stage 11: Implamentation of weatment

®
®

WO

Initiating Event Does the initiating
Code: AL-PAC2.23 El'uﬂﬁwlr in your
service ?
B Erraneous configuration of compensaiors or bolus on the TPSO yos ® o O
| Deseription
C
| | Rk |
|Ilebr|!|'|am|u!5: | L PYL ovH - iwa |
[ Comment 2nd madification proposals list |
Select from the list below, those barriers and reducers that are implemented m your facility:
Frequency Reducers | Barriers Consequence Reducers
Training of the physicist, that includes the enlire TPS commissioning process, El Comparsan of TPS caloulations resulls for tests cases sgainst direct phantom Annual external audit Control test of dose rate in reference conditions @ &
the: fests o be parformed and relaled lessons kamed L7 ) during TPE commissioni oo o § 5 . o0
O In-vivo dosimedry in initial irestment session, to verify the defvered against the a Viwakly in-iva dosimelry by which doss dafivery arrors can be delecled
planned doses, which allows far eror detection in dose defvery (1] Al the daily patient selup, the radiotherapy lechnologists can detect geomelric or
Indegendent verification of the reatment planning by a diffierent medical physicist duse wrors by visual signs, such as skin reddening, eic. UL
than the ane who made the planning @ 8 OA tsts of the TPS (daily, weekly, mantly, quarterly and annually). When a
Redundant verification of the data ingut an the TPS by a different medical significant inconsislency & delected, reatments are slopped
fd | Mew frequency reducer physicist fram the cne wha made the input @ @& Waekly medical evaluatan of the patient can detect erars in reatment delivery or
) | Reuss frequency reduser from previous shgnso L]
&P | New Barrier
) Reuse Barer Mew consegquence reducer

o

Reuse cansequence reducer



HOW ARE RISK LEVELS CALCULATED?

er and save the evaluation progress, press the "Record"

of the application.
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rt Practices

ice=>Linear Accelerator

& | Stage 1 Initial setup of the equipment
= ISIng 2 Arcaptance and Commissioning
@ Substage 12 The LINAC. With consequencas for the patient
= lsn'bmge 2: Planning System (TPS). With consequences for the patien
(RH=>E-1: Emoneous geometric configuration of the sccelerator

My Account

Location=> Linear Accelerator/Stage 2/ Substage 2 Initizting Event 3

Initiating Event

Does the initiating

AL-PAC2.23

(QFRM== |E-Z: Erroneous configuration of the multilesf coll on
RM=> |E-3: Erroneous wedge canfiguration into the TPS
(RM=> |E-4: Erroneous configuration of conformal shielding blocks
E-5: Ermonenus configuration of compensators or bolus an the TF
EJE-5: Emonzous beam characterization data and beam outputon |
EHE-T: Input of conversion coeficient to convert Hounsfiekd units to
EHE-E: Input of erroneous fiek factors on the TPS
& New Initiator Event

@ Substage 3 Image Acquisition equipment. With consequences for pat

{5 Sabstage 4- Transfer System TPS-LINAC. With consequences for pati

| Stage 3: Equipment maintenance.

| Stage 4: Treatment Clinic Prescription

| Stage 5: Patiznt anatomica] data acquisition

| Stage & Volume delineation

| Stage 7 Treatment Planning

| Stage 8: Preparation of molds

| Stage o: Beginning of treatment

| Stage 107 Positioning for daily treatment

| Stage 11: Implamentation of trestment

R

[ Comment 2nd madification proposals list |

Erraneous configuration of compensasiors or bolus on the TF'S.

Select from the list below, those barriers and reducers that are implemented in your facility:

event Apply in your
service ?

vur @ Ma O

| FL | Pyl

Frequency Reducers

Barriers

Consequence Reducers

Training of the physicist, thl includes the entine TPS commissioning process,
the: tests i be performed and related lessons keamed oe

‘ 5|

b | Mew frequency reducer
@ |Reuse fraquency redwosr

Compute Risk Level

Comparsan of TPS caloulations resulls for tests cases sgainst direct phantom
during TPS iomil

In-vivo dasimedry in initial treatment session, S verily the defvered against the

planned doses, which allows far eror detection n dose delvery (1]

Independent verification of the reatment planning by 2 different medical physicist

than the ane who made the planning @ &

Redundant verification of the data ingut an the TPS by a diferent medical

physizist fram the cae wha mads the input @ 8

EOX

B E

Annual external audit Control test of dase rate in reference conditions @ @

Waekly iniva dosimeiry by which dose delivery errors can be detecied @@

Al the daily patient selup. the rdiotherapy lechnologists can detect geometrc or
dase errors by vissal signs, such as skin reddening, eie. 1]

QA tests of the TPS (daily, weekly, monthly, quarterly and annually), When s
significant inconsislency s detected, reatments ane siopped (1]

Weekly medical evaluation of the patient can detect eoars in ireaiment delivery or
froem previous stages

o

Hew Barrier
Reuse Barrier

o

MNew consagquencs reducer

Reuse cansequence reducer
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1}’ HOW ARE RISK LEVELS CALCULATED?

he analysis Is repeated for each initiating event, until the practice is

completed.
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Practices
Location=> Linear Accelerator/Stage 2/Substage 4/Initiating Event 1

| Service=>Linear Accelerator
| Stage 1: Initial setup of the equipment
o .Stage 2: Acceptance and Commissioning
_Substage 1: The LINAC. With co:
= .Substage 2: Planning System (TPS). W
6RH=> |IE-1: Erroneous geometric
@RM:> |E-2: Erroneous configurati
QRM:> |E-3: Erroneous wedge co
QRM:> |E-4: Erroneous configurati
@RM:> |E-5: Erroneous configurati
(JRM== |E-6: Erroneous beam char
eRM:> |IE-7: Input of conversion c
eRM:> |E-8: Input of erroneous fiel
) New Initiator Event
& .Substage 3: Image Acquisition equip:
(JRM== [E-1: Incomplete commissi
) New Initiator Event
Substage 4: Transfer System TPS-LIN.
0IE—1: Interconnection problems
) New Initiator Event
o .Sta,ge 3: Equipment maintenance.
| Substage 1: With consequences for pai
| Substage 2: With consequences for rat
| Stage 4: Treatment Clinic Prescription

| Stage 5: Patient anatomical data acquisitic

< I >

My Account

About SEVRRA

Initiating Event

Does the

AL-PAC223

Consequences:

Help references:

Interconnection problems affecting the electronic data transfer from the TP'S to the accelerator @

initiati
Apply in your
service ?

Ves @ No O

| Comment and modification proposals list |

Select from the list below. those barriers and reducers that are implemented in vour facility:

Frequency Reducers

Barriers

Consequence Reducers

O

Training of the physicist, that includes the entire TPS
commissioning process, the tests to be performed and related
lessons leamed @ @

o
(]

Mew frequency reducer
Reuse frequency reducer

Comparison of TPS calculations resulis for tesis cases
against direct phantom measurement during TPS

commissioning oo

In-vive dosimetry in initial treatment session, to verify the
delivered against the planned doses, which allows for emror
detection in dose delivery @ @
Verification of the treatment plan data
accelerator @ ©

Portal image taken during the initial treatment session for

evaluation by the radiation oncologist and the medical
physicist, whereby geomeiric treatment errors can be

detected @ @

to the

Sistema de Evaluacion del Riesgo en Radioterapia - SEVRRA 3.0 (English Version_DRAFT)

O

O

Weekly in-vivo dosimetry by which dose delivery errors can be
detected @ @

Weekly portal image, with which geometric errors can be
detected @ @

At the daily pafient setup, the radiotherapy technclogists can
detect geomefric or dose ermrors by visual gigns, such as skin
reddening, etc_ [2]=]

QA tests of the TPS (daily, weekly, monthly, quarterly and
annually). When a significant inconsistency is detected,
treatments are stopped [2]]

Weekly medical evaluation of the patient can detect errors in
treatment delivery or from previous stages (2]

i Commissioning tests for the transfer system. Visual
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| Stage 1 Initial setup of the equipment
| Stage 2: Accaptance and Commissioning
@ ju Substage 1: The LINAC. With consequences for the patien

My Account

Location=> Lnear Accelerator/Stage 2/Substage 4/ Inttiating Event 1

ers have the option to improve the
reducers and initiating events.

About SEVRRA

analysis by adding barriers,

\
1}’ ADD BARRIERS AND REDUCERS
‘7?

Initiating Event

AL-PAC2.20

& Isnbmgu: Planning System (TPS). With mres fi

RH== |E-1: Erransous geometric ion of the .
(QRM=> |E-Z: Emoneous configuration of the multilesf o
RM=> |E-3: Emoneous wedge configuration into the T
RM=> |[E-4: Ermoneous configuration of conformal shie

GRM=> |IE-5: B of comp ]
(RM== |E-5: Eronzous beam characterizstion 4313 3n
(GRM=> |E-T: Input of conwersion cosfficient to convert |
RM=> IE-2: Input of erroneous field factors on the TFP!
& Mew Initiator Event

[ Comment and I N prop

Is list |

ection prablems affecting the elecironic data transfer from the TPS (o the ameieralnro

Select from the st below, those barmers and reducers that are implemented n your faci

Frequency Reducers

Barriers

‘Consaquence Reducers

= lsnbmgzg: Image Acquisition equipment. With
IRM=> |E-1: Incomplet= commissioning of the CT =qui
& New Initiafor Event

O

Training af the physicist, that ncludes the entire TPS commissioning pracess, the
tests bo be perdormed and related lessons eamed L1 ]

& _S'ntngei With consety®
(g Jabstage 20 With consequences for radiation workers
&l 5t2g2 4: Treatment Clinic Preseription
& | Stage 5 Patient anatomical data acquisition
& . Stage 6: Volume delineation
& Stage 7: Traatment Planning
& Stage 8- Praparation of melds
& | Stage - Beginning of treatment
&l 5t2g= 10: Pecitioning for dally treatment
& . Stage ii: Implementation of treatment

Comparisan of TPS calculations r::ull: for tests cases against direct phaniom
during TPS i

In-vivo dasimetry in mnilial reatment session, 1o verify the defvered against the

plarned oses, which alows far eror detection in doss defery @ @

Vificalion af the trestment gln dits ransforred 1o the secderator @ 8

Portal image laken during the initial trealment session for evaluation by the radation
ancalogist and the medical physicist, whenby geometic ireaiment emoes can be
detecied @) @

Commissianing tests for the transfer system. Yiswl verfisaton of the sectronicaly
transferred daiz @ &

Weekly in-vivo dosimedry by which dose defwery ermors can be detecied @8

Weekly parial image, with which geametric ermors can be delecied @8

AL the daly gatient setup, e radiotherapy bechnalogists can detect grametic or dose
errars by visual signs, such as skin reddening, sbe.

QA tests of the TPS [dady, weekly, monthly, quartery and annualy). When a significant
inconsistency is detected, reatments s :loppede

Wekly medical evaluation of the patient can detect sroes in treatment defivery or from
previous stages

Rxery
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FACILITY RISK PROFILE

e analysis is completed, the risk profile of the facility will be
utlined:

/-\ SEVRRA
FORQ reotemmomne commcs

Start Practices My Account About SEVRRA
arvice=>Cobalt 6o
&L Stage 1. Initial setup of the equipment Service Summary (Initiating Events)
. Stage 2: Acceptance and Commiszioning
& [.Stage 3: Equipmant maintenance. Num. | Stage
& Stage 4: Taking data from each patient for treatment planning 1| Initial sedup of the eguipment
. Stage 5 Development of traatment plan 2| Acceptance and Commissioning
. Stage 6 Development of molds. Consequances for Patients wi 3| Equipment mainienancs.

& Stage7: Implementation of tzeztment 4| Taking data from each palient for irsatment planning
5 Development of treatment plan

g
g
E

B Development of mokls. Conseguences for Patents with
7| kmplementation of treatment

s~@eooeQe

o
]
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o
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RISK COMPARISON:
Current Service vs. Reference Service

Current Reference
Service
RM
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COMPARISON WITH REFERENCE
FACILITY
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3. Risk Assessment Results
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3.1 Summary

The rnsk assessment results indicate that taking into account existing safety bamiers. frequency and consequences reducers in your
Radiotherapy Service, the next risk levels has been reached for initiating events by stage:

Risk Risk Risk Risk No Total by
Num. Stage Very High || High Medium Low Apply || Analyzed by |l complete
(RMA) (RA) (RM) (RB) (NA) stag

1| [Initial setup of the equipment
2|[Acceptance and Commissioning

3| [Equipment maintenance.
4|[Taking data from each patient for
B

10| 10|
24| 24

< |
< |
3] 3] [
<
< |
<
< |

treatment planning 18§ 18]

Once completed, the user can e

7|[Implementation of treatment

see in a summary report the T R
resut of his analysis, Incorporateq Seaquences by User
comparing it with that of a o | —

[ 1][initial setup of the equipment
g [ 2|[Acceptance and Commissioning
|[Equipment maintenance
reference facility T
[ 5l[Development of treatment pian
jmmmm

7| ImEIemenlalion of treatment
Totall[

20| 20|

3 3
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3.2 Graphics: Current Practice vs. Reference Practice

Current Reference

\

Current Practice Reference Practice




FINAL REPORT

3.4 Accident sequences with high and very high risk

Risk Assessment results show that due to the lack of barriers or reducers, the next sequences have High Risk (RH) or Very High Risk
(RVH):

IE Code || | Reference ||Calculated||

Initiating Event Missing Barriers and Reducers

The system tells the user
In a summary what are the
barriers that are missing to
the facility in order to
reduce their risk level.

Error in the calibration coefficient of the
ionization chamber and electrometer (in the
standards dosimetry laboratory).

B-222: When performi rezg commissioning tests, the air
kemma rate is measured at 1m distance and carrpared
with the value reported by the source manufacturer on
the certificate. The measurement can be made in terms
of absorbed dose to water and this walue can be
comelated with the air kerma values reported on the
certificate

CR-336: Annual external audit. Auditing procedure. Test
for dose rate measurement at points around the
iradiation head

CR-377: At the weekly medical evaluation of the patient,
errors in freatment delivery can be detected

Error in recording data measured during
commissioning, for input to the treatment|
planning system (TPS)

B-277: Redundant venfication of the records by another
medical physicist

CR-357: Daily patient setup wherein the radicthe
technologists can detect emors of geometry or dose
cbs;em'ng visual signs on the patient (skin reddening,
etc.

CR-37T: At the weel:lar medical evaluation of the patient,
errors in freatment delivery can be detected

Incorrect generation of data tables for manual
treatment planning (for example, depth dose
curves)

B-277: Redundant venfication of the records by another
medical physicist

CR-339: Annual extemal audit. Review of the generated
tables based on commissioning tests

CR-377: At the weekly medical evaluation of the patient,
errors in freatment delivery can be detected

Incomplete  commissioning of the CT
equipment, leading to errors in the density and
geometric scales

B-229: Portal image taken dunng initial  treatment
session for evaluation by the radiation oncologist and
the medical physicist, by which geometric treatment
errors can be detected

CR-332: Annual external audit

CR-350: Weekly portal image wherewith geometric
erors can be detected

CR-377: At the weekly medical evaluation of the patient,
errors in freatment delivery can be detected
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e system Is also enabled to include, in a future step, different
formats of "aids" for a better understanding of the initiating events,
and the ways of reducing the probability of occurrence.
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Praclices My Account

Location== Cobalt 60/Stage 1/Substage 1/ Initiating Event 1

Initiating Event

& lsnbmgz 1: With conssquences for patients = Cod0-PACTA
EIFL== [E-1: Deficiency in the manufacturing process ¢
IRM=> |E-Z: Supply of a wrong source
(QRM=> |E-3: Ermor in the manufacturer's source certific
(IFRM=> |E-4: Incarrect source slignment
(IFM==> |E-5: Significant variations in the source transit
& New Initiator Event
(& Substage 2: Consequences for radiation workers. _
(&l Substage 3: With consequences for the public Pro
N um":H‘_nd mmm% e Select from the list below, those barriers and reducers that are implemented m your facility:
o i my ‘With implications for
& Substage 2 Treatment Planning System (TPS) F oo | N C Lence Reds
@ jSubstage 3: Image Arquisition System (CT). Puchisses of soainonet cutly oo rcognized saruackiens ) @ | Treatmart plarming of test cases on the WS &nd compansan wilh rect External mudit. Physics aspacts: audiling procedures far measurement of dose rts and
| Stage 3 Equipment maintenance. measarements, as part of TRS commission W 0 & beam fatness cantral far some randomby selected feids @
5 StaEe 4 Taking data from =ach patisnt for treztment planning #Acceptance test: control test of dose rate, bea metry and flatness for specified
. Stage 5. Development of treatment plan felt= @ @
& | Stage 6: Development of molds. Consequances for Patients wi Cammizs: e S

; Inzert comment or
& | Stzge 7 Implamentation of treztment € |Newiequency reducer modification

& | Reuse frequancy reducer proposal

Deficiency in the manufacturing pracess causing an inhomogeneous distibutian of 60Co radicactive matedal in the source @

I list |

Mesw consequence reducer

Reuse conssguence reducer

My Barrier
Reuse Barrer

safety
series







