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INTRODUCTION

v' The education and training (E&T) on the risk analysis
results is a necessity for the continuous improvement of
guality and safety in the health care.

v The Bonn Call asks to improve prevention of medical
radiation incidents and accidents and E&T activities have
a very much contribution to this purpose.

v' This study focuses in E&T program for radionuclide
therapy staff as a way to improve its risk perception and

Increase its quality and safety cultures.
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OBJECTIVE

Share a structured E&T program on quality and safety
specifically designed for a generic service of therapeutic
nuclear medicine (TNM), as an answer of the Bon Call for
action, based on the main contributors obtained from the

risk analysis (RA).
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Materials and Methods

Q

Taking into account the experiences and results of the
application in 5 services of Nuclear Medicine (NM) of
the combined RA in Cuba, it is elaborated the syllabus
of this course.

A revision of E&T programs for NM staff in the world is
performed. This shows there is a lack of a holistic
approach for RA.

An informational compendium on risk management
was made in .html with Dreamweaver version 8.0 and

could use as a desk tool for the syllabus.



Materials and Methods

Q

The first course of a combined RA on February 2018
belongs to national project ~“Strengthen of Quality
Management Systems in Nuclear Medicine Services from
National Health System in Cuba™ and this provides useful

experiences.




Materials and Methods

Q

Therapeutic applications:

- Benign and malignant thyroid diseases.

- Hematological disorders (e.g. polycythemia Vera).

- Metastatic bone disease.

- Radiosynoviorthesis.

Cuban code SECURE-MR-FMEA version 3.0 is used for
adapting generic models of therapeutic NM and
radionuclide patient specific therapy and making
exercises of conversion of RM to FMEA and matching

models with the international incident data base (IDB)



Results and discussion

Six key topic areas were identified in the syllabus of course,

drawn from recommendations on safety and quality:

Incidents and near-misses in radionuclide therapy
Risk matrix

Failure mode and effect (FMEA)

Incident learning and safety culture

Principles in error proofing and quality improvement

Quality audits
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Topic area

Incidents and near-misses
in radionuclide therapy

Risk matrix

Failure mode and effect

(FMEA)

Incident  learning
safety culture

Principles in
proofing  and
improvement

Quality audits

and

error
quality

Results and discussion

Table 1. Syllabus of course

Aspects

Incident and near miss concepts

Adapted SAFRON incident scale for patient, workers and public

Adapted scale for near-misses

How to formulated the initiating events

Identifying safety barriers and frequency and consequences

reducers

Defining 4 levels for frequency and consequences and adapting

for radionuclide therapy

Defining 4 levels of strength of safety barriers and reducers

Exercises adapting generic models

Defining 4 ranges for occurrence, severity and non-detectability

adapting for radionuclide therapy.
Root-cause analysis and list of basic causes for reference
Exercises converting MR to FMEA

Exercises converting control elements to basic causes and

determining the most contributors

Lesson learned from an international incident database and

ARIR

Results from combined risk analysis in therapeutic nuclear

medicine
Role of culture in incident learning safe practices
Safety culture

Common error-proofing  techniques and the
effectiveness
Difference between identifying an error (e.g.,

addressing the drivers of error

Auditory taking QUANUM methodology and examples of its

application in Latin-America
To plan and conduct internal audit
Management of non-conformities

variable

QA) and

1.
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Results and discussion

The informational compendium on risk management as a tool in the syllabus
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Experiences from the first course on February 2018

v' The duration of this course was a week in two working
sessions for each day.

v" The participating staff from services of NM were medical
physicists, nuclear medicine physicians, nurses and
technologists. Also was invited the Nuclear Regulatory

Body, teachers and students.
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Experiences from application CRA in 5 services of NM in Cuba
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Results and discussion

Most contributors stages in CNM:
v" clinical prescription of the treatment and
v preparation of radiopharmaceuticals

Dizedin del servicio { Aceplaciin p puesta e Evalsaciin clinica de Recepcion del radiofé Traslado de ka dosis Hospitalzacion del p Archrvo p entrega de Seguimiento oncoldgic
e medicing nuclear | n sersicio de bos equ | paciente. [ECP) mmacofradiobiomelécul al bogar de admingst aciente [HP#) los repultados de s o del paciente de Hed
HM] ipes wilizades en la a [RAR] acidn. [TD&] tratamientos de Hedi icma Nudear. [S0P]
préctica de Hedicina cina Huclear [4ER)
Muclear [5PS]
SI-POE1 1 1B SI-PACI11[BHEmor. SHPACS 1|8 H misién. . SIPACT 11[B)Sumin_ | SI-POEAL1E)Demame... | SHPACTI LB Asen
S1-PUBT 218 Omiti_. | S1-PACI1_2[B-Acept SIHPACT 1 B)-Sumin_ | SI-POELARHDemame.. | SHPOET1.21[HHnte..
S1-POE1 1 3B No re.... |51-PACI13[BHAcept SIPOET 2 1B Recep . | SI-POEYE}Emmes... SHPOET1. 2 2{W -0zt
S1-PUBT 2 3MHNo e | 51-PACI 1 &B)HAcept SIPDET.2 2BHRecep . | SIPACS[(BHDemame.. | SIHPOET] 2.3(WHoe
S1-POE11 58 Omiti_. | 51-POE3 3 1[E)-Acept... SIPDET_2. 3[BHEmor.._ SHPOET]. 2 4[W}HFl
S1-PUBT 2 5MHDmiti . | 51-POE3.3 NE]Acept. . S1HPDET_2 2B Hincor.__ SHPOETT. 2 5[W}HDem..
S1-POE1 T8O miti_ SIPDET 2 5[BHDema SHPUBT1. 3.1 [BHDes
S1-PUET2 TBJ-Dmifi_ SIPUBT.3.1[BHincor.__ SHPUBT1.3.2{BHLibe ..
S1-POET1 S8 HDmiti_ SIPUBT_ 1 2[BHDema SHPUBT1. 3. 3B HDes
S1-POET 1 8 -0 mifi_ SIPUBT.1.3[BH a0 .. SHPOET1.2.6[H}-Cont...
er otros en delalle_. Wer olios en detalle.
Medicing nuclear tera
SHPUB 2 2. FB}-Emer_ SIHPDEL L BHDeter. SHPOES. 2 3{B)-Falla . SHPDE10.2 BB Hince.... SIHPUBT 2 1[EHDosis ... S1-PU MNT)
SIHPUB 2 2. 6{B}-Emer._ ARull R[]t o | SHPOES. 2. 2M]-Emee_. SIHPDET02 SEHDem. S
SHPUB 2 2. 4[B)-Emor__ SIHPACH 1 1[B]HHodii_.. SHPOES. 21 [M}-Emee_. SHPDET0.2 4B HEwm. .. SI-PUBT4. 3 4[BHDesc
SHPOEZ 1 FBHEmer_ | SHPACE 4 3B} Falla... SHPDE10.2 3B HEwm... SI-PUBT4.3.3(B}HEvac_.
SHPOE2 1 6{B}-Emer_ SHPACE 4 B HEwron.. SHPDETDL2 1M HEm... SI-PUBT4.3. 2B} -Colm._
SIHFOEZ 1 5{B}Emer_ [SI-PACT0.1.5(B] Erre._] SEPUBT4. 3.1 [B] Wert
SHPOEZ 1 4[B}-Emer_ S1-PACE. 1 4[HHndc... WCI0T 3B Admi | SI-PUBT4A.2 2B HDesh
SHPOEZ 1. H{BHEmor_ SI-PUBT4.2.1[B}HExn_..
Ver ooz en detalle. Wex obros en detalle Ver otins en detalle
Construcciin del Sere | Manbenimiento p repar Prescapoin clinica Preparacidin del radie Adminiztracain de rad Tratamiento ambulzbor Gestiin de desechos ©
icio de Medicna Nud | acios de equipos p =i del batamiento [PCT) mfdrmacefiadobonol i [T&M) adiactivoz. [GDR)
ear Tesapeutica [C5H] | stemzz [HRE] —l— ula. [FRA) ecula [ARR] |

Figure 2. Event tree from RM of Conventional NM
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Results and discussion

Most contributors stages in patient specific NM
v pre and post treatment image acquisition and
v’ preparation of radiopharmaceuticals
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Figure 3. Ishikawa tree from FMEA of PSNM
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Results and discussion

Main contributors control elements for radiological risk of
conventional NM

v’ project revision based on the applicable safety regulations,

v" initial radiological monitoring from different services areas,

v asurvey of civil construction works and equipment assembly
before work began,

v' establish of a moderated workload,

v" training of nuclear medicine doctor(s) in related aspects of
nuclear medicine treatments, and

v existence of placards or warning signs for pregnant women

and breastfed infant.

Human errors have more than 80% of contribution to radiological
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Results and discussion
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Figure 4. Basic causes with the most contribution to risk from

FMEA for CNM
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Results and discussion
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Figure 5. Comparative risks by sub-processes in RSV and
treatment of PV (green: initial state and red: causes
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6.1 Development of skills and knowledges- Lack of training

1.3, 6.1 and 8.4 were eliminated)

8.4 Worker perception-Fatigue of staff
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Results and discussion
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Results and discussion
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Conclusions

1. The ET program supports the reducing of the contribution of the
human errors to the incidents during the radionuclide treatment of
the patients, workers and public.

2. Based on the outputs of this study the medical physicist could
make E&T activities for each workplace in their services.

3. In addition this program may be adapted for medical physics
graduate programs or certificate programs, nuclear medicine
physicians, or as a self-directed educational project for practicing

physicists.
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Conclusions

4. The program described here is expected to evolve and develop
further. One future direction might be a distributed program that
iIs coordinated between a few centers. This might include a
combined teaching component, which leverages the expertise of
faculty at various centers, and/or a resident exchange program

which facilitates a shared learning experience.
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