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Justification and Optimization in ICRP

. Justification
- more good than harm
. Optimization
- |level of protection should be the best

Including economic and societal factors
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Justification in ICRP 105

- Principle: More good than harm
- Harm
- Detriment from radiation
- Economic and societal cost
- Made on the basis of
- EXperience
- Professional judgment
- Common sense
- Quantitative decision-aiding techniques should
be considered
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Justification in In ICRP 105

| evel |: General Level

More good that harm to society Is now taken for granted

Level Il: Defined Radiological Procedures

Benefit to health, family and to society

Justification is depend on the national conditions

Consider the exposure to staff and public and accidental or
unintended exposures

The decisions should be reviewed.

Level lll;: A Procedure for an Individual Patient

Alternative procedures, characteristics of the individual patient,
expected dose, previous or expected examinations or treatment
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- Reviews of Phase IlI Multi-Institutional Prospective Studies

- In ASTRO web site, guideline development process have been
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Clinical Practice Statements Guideline Development Process

P Guideline Development

Process In accordance with established ASTRO policy, the guidelines subcommittee, of ASTRO's Clinical
Affairs and Quality Council, recruits a guideline panel of recognized topic experts, patients and
Collaborative Guideline caregiver representatives. The guideline panel members are drawn from academic settings, private
Process practice and residency. The ASTRO Board of Directors approves the topic proposal and panel
membership. The guideline panel, with ASTRO staff support, completes a systematic review, creates
Conflict of Interest Statement literature tables and formulates the recommendation statements and narratives for the guideline. A

draft is placed on the ASTRO website for public comment. Following integration of the feedback, the

< document is submitted for approval to the ASTRO Board of Directors.
Patient Safety PP

SAMSUNG MEDICAL CENTER  GZIITIT™>




Justification

1

 aooroaches T RAI LQLNELARY e

- Reviews of Phase |ll Mu

- In AS

guided.

Practical Radiation Oncology (2017) 7, 295-301

ro

wwwpracticalradonc. org

Special Article

Stereotactic body radiation therapy for early-
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Supplementary material for this article (htp2/dx.doi.ong/10.1016/.prro, 2017.04,014) can be found at wiww. practicalradonc.org
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ASCO SPECIAL

Postoperative Radiation Therapy for Endometrial Cancer:
American Society of Clinical Oncology Clinical Practice
Guideline Endorsement of the American Society for
Radiation Oncology Evidence-Based Guideline

Larissa A. Meyer, Kari Bohike, Matthew A. Powell, Amand
. and Alexi A, Wright

Fader, Gregg E. Franklin, Larissa J. Lee,
Daniela Matei, Lourie Coalli
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Radiation Therapy for Glioblastoma: American Society of
Clinical Oncology Clinical Practice Guideline Endorsement of
the American Society for Radiation Oncology Guideline
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Purpose

The American Society for Radiation Oncology (ASTRO) produced an evidence-based guideline on
radiation therapy for glioblastoma. Because of its relevance to the ASCO membership, ASCO
reviewed the guideline and applied a set of procedures and policies used 1o critically examine
guidelines developed by other organizations

Methods

The ASTRO guideline on radiation therapy for glioblastoma was reviewed for developmental rigor
by methodologists. An ASCO endorsement panel updated the literature search and reviewed the
content and recommendations.

Results

The ASCO panel that the from the ASTRO guideline,
published in 2016, are clear, thorough, and based on current scientific evidence. ASCO endorsed the
ASTRO guideline on radiation therapy for glioblastoma and added qualifying statements.

Recommendations

Partiakbrain fractionated radiotherapy with concurrent and adjuvant temozolomide is the standard of
care after biopsy or resection of newly diagnosed glioblastoma in patients up to 70 years of age.
Hypotractionated radiotherapy for elderly patients with fair to good performance status is appro-
priate. The addition of concurrent and adjuvant temozol

seems to be safe and efficacious without impairing quality of life for elderly patients with good
performance status. Reasonable options for patients with poor performance status include hypo-
fractionated radiotherapy alone, temozolomide alone, or best supportive care. Focal reirmadiation
represents an option for select patients with recurrent glioblastoma, although this is not supported by
prospective randomized evidence. Addtional information is available at www.asco org/glioblastoma:
radiotherapy-endorsement and www.asco .org/guidelineswiki

J Clin Oncol 35:361-369. © 2016 by American Society of Clinical Oncology

been extensively reported in trials from the Brain
Tumor Study Group (later called the Brain Tumor
Cooperative Group).”” In the modem era, ra-
diation alone leads to median survivals of ap-
proximately 1 year, and the addition of the oral
alkylating agent temozolomide to radiation ex-
tends survival to 14 to 16 months* "
Approaches to radiation therapy have evolved
substantially over the decades since its carly use
for treatment of glioblastoma. Initially used to
treat the whole brain,'"*"* radiation volumes have
decreased, and inverse planning and dose mod-
ulation with intensity-modulated radiation ther-
apy have allowed for more-precise targeting and

In all of oncology, the treatment of patients with
glioblastoma continues to be one of the greatest
challenges. Although a rare tumor with an average
annual incidence in the United States of ap-
proximately 11,000, glioblastoma is the most
common primary brain malignancy in adults and
one of the most lethal." Because of its infiltrative
nature, surgical resection alone leads to median
survivals of only 3 to 6 months.” * Since the 1960s,
this duration of survival improved significantly
with the addition of adjuvant radiation, which has
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Recommendation strength: Conditional
Quality of evidence: Moderate
Consensus: 94%

KQ 2: When is SBRT appropriate for medically
inoperable patients with T1-2, NO NSCLC:

e With centrally located tumors

® With tumors >5 cm in diameter

® [acking tissue confirmation

e With synchronous primary or multifocal tumors

® Who underwent pneumonectomy and now have a
new primary tumor in their remaining lung?

For patients with centrally located tumors?

Statement KQ 2A: SBRT directed toward centrally
located lung tumors carries unique and significant risks
when compared to treatment directed at peripherally
located tumors. The use of 3-fraction regimens should be
avoided in this setting.

Recommendation strength: Strong
Quality of evidence: High
Consensus: 94%

)
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Statement KQ 2E: SBRT can be delivered in patients
who refuse a biopsy, have undergone nondiagnostic biopsy, or
who are thought to be at prohibitive risk of biopsy. Prior to
SBRT in patients lacking tissue confirmation of malignancy,
patients are recommended to be discussed in a multidisciplin-
ary manner with a consensus that the lesion is radiographically
and clinically consistent with a malignant lung lesion based on
tumor, patient, and environmental factors.

Recommendation strength: Strong
Quality of evidence: Moderate
Consensus: 100%

For patients with synchronous primary or multifocal
tumors?

Statement KQ 2F: Multiple primary lung cancers
(MPLCs) can be difficult to differentiate from intrathoracic
metastatic lung cancer and pose unique issues for
parenchymal preservation; therefore, it 1s recommended
that they are evaluated by a multidisciplinary team.

Recommendation strength: Strong
Quality of evidence: Moderate
Consensus: 100%

2en
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Optimization in ICRP 105

Level |: Design and Construction of Equipment anc

Level Il: Defined Radiological Procedures

Net benefit Is maximized
From simple common sense to complex
guantitative processes (financial costs, societal

Do not mean the reduction of dosed to patients
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Optimization in Radiotherapy

AAPM has recommended QA
techniques for each type of
machine and RT techniques.
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mprovement of RT Tech.

6:\&. :?:2‘ 2

Timeline 1 | Early landmark discoveries in radiotherapy

Wilhelm Conrad Réntgen William Coolidge invents the heated Radiotherapy with synthetic radioactive L] Discovery era
credited with discovernng cathode Xray tube, which enables cobalt (telecobalt therapy) eliminated (] Kilovoltage era
X-rays, and coining the term external beam radiotherapy the skin barrier tolerance Megavoltage era

Nobel Prize in Physics awarded 10
Henri Becquerel, Pierre Curie and
Marie Curie (for their discovery of
spontaneous radioactivity)

Marie Curie awarded
Nobel Prize in Chemistry
for the discovery of
radium and polonium

Philips introduces
S0 KV equipment
to treat superficial
tumours

2D simulators
improve radiotherapy
delivery using 2D
projections

The International Commission
on Radiological Protection (ICRP)
1S founded

Wilhelm Conrad Rontgen awarded
Nobel! Prize in Physics for the
discovery of X-rays

Brachytherapy widely used to
treat accessible tumours with
radium needles (skin, oral cavity
and anus) or tubes (uterus)
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Linear accelerators deliver
high-energy photons (6-20 MV)

for deep-seated tumours

and electrons for superficial lesions




Improvement of RT Tech.

inverse planning

Beam's-Eye View

.
.! Three-dimensional
) o computed tomography

=
i

Timeline 2 | Modern advances In radiotherapy

3D era Equipment has been made increasingly 5
(] High-precision Fluency is optimized with intensity-modulated accessible to medical practice globally Vol d dynamic
y y olumated gynamic
modern radiation therapy using multileaf collimators, arctherapy further
radiotherapy era enabling inverse dose planning and dose-sculpting Particle beam radiotherapy (protons or improves intensity-
around concave volumes; sparing the parotids carbon ions) yields improved tumour modulated radiation
reduces xerostomia after head-and-neck irradiation coverage and spares normal tissues therapy techniques

Muitileaf collimator, driven by computerized Dose-volume histograms become Whole-body stereotactic radiotherapy
treatment planning system, transforms 20D increasingly used for decision is used for mobile tumour targeting
external-beam radiotherapy to 3D making in 3D conformal enabling robotic image-guided ’
conformal radiotherapy radiotherapy planning technology to track targets in real time
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Radiation Therapy: More Complicated
X
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Process Map of Radiotherapy
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Physics post-doc
prepares DRR -
scaling, sets
isocenter

Print DRR

Print copy of DRR
to chart

Attending
paged

Print DRR Attending

External beam process map exhibiting 269 process
nodes. Nodes highlighted in black indicate the top
15 potential failure points as ranked by the risk
probability number (RPN).

Example of a process map
highlighting the production and
handling of digitally reconstructed
radiographs (DRR) in the radiation
treatment planning process
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Optimization In Radiotherapy

AAPM has recommended QA
techniques for each type of
machine and RT techniques.

Role of quality assurance has
been expanded to process-based
guality management.

AAPM recommended TG-100,
how to manage gquality using

fallure mode effects analysis
(FMEA).
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Optimization Ir

AAPM has recommended QA
techniques for each type of
machine and RT techniques.

Role of quality assurance has
been expanded to process-based
guality management.

AAPM recommended TG-100,
how to manage gquality using

faillure mode error analysis
(FMEA).

And collaborate with ASTRO and
ACR to recommend how to
manage quality and safety for

Practical Radiation Oncology (2011)

practical radiation oncology

ro

Quality and Safety Considerations in Stereotactic
Radiosurgery and Stereotactic Body Radiation Therapy

Timothy D. Solberg, Ph.D.’, James M. Balter, Ph.D.?, Stanley H. Benedict, Ph.D.3, Benedick
A. Fraass, Ph.D.2, Brian Kavanagh, M.D.%, Curtis Miyamoto, M.D.?, Todd Pawlicki, Ph.D.,
Louis Potters, M.D.7, Yoshiya Yamada, M.D.2

!Department of Radiation Oncology, University of Texas Southwestern Medical Center, Dallas, Texas;
’Department of Radiation Oncology, University of Michigan Health System, Ann Arbor, Michigan;
3Department of Radiation Oncology, University of Virginia Health System, Charlottesville, Virginia;
‘Department of Radiation Oncology, University of Colorado, Denver, Aurora, Colorado,
’Department of Radiation Oncology, Temple University, Philadelphia, Pennsylvania;
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"Department of Radiation Medicine, Long Island Jewish Medical Center, New Hyde Park, New York;
8Department of Radiation Oncology, Memorial Sloan Kettering Cancer Center, New York, New York

Reprint requests to:
Timothy D. Solberg, Ph.D.

This document was prepared by the SBRT experts invited by the Multidisciplinary Quality Assurance
Subcommittee of the Clinical Affairs and Quality Committee of the American Society for Radiation
Oncology (ASTRO) as a part of ASTRO’s Target Safely Campaign.

The SBRT white paper was reviewed by 8 experts from the field of SBRT. All the comments were reviewed
and discussed by the entire task group and appropriate revisions were incorporated in the paper with task group
consensus.

We received approximately 22 comments from physicians, physicists, therapists, and representatives from
radiation therapy manufacturers. Additionally, we received general and specific comments from the Associa-
tion of Physicists in Medicine (AAPM), the American Association of Neurological Surgeons (AANS), and the
Medical Imaging and Technology Alliance (MITA).

ASTRO white papers present scientific, health, and safety information and may to some extent reflect scien-
tific or medical opinion. They are made available to ASTRO members and to the public for educational and
informational purposes only. Any commercial use of any content in this white paper without the prior written
consent of ASTRO is strictly prohibited.

Adherence to this white paper will not ensure successful treatment in every situation. Furthermore, this white
paper should not be deemed inclusive of all proper methods of care or exclusive of other methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding the propriety of any specif-
ic therapy must be made by the physician and the patient in light of all circumstances presented by the individ-
ual patient. ASTRO assumes no liability for the information, conclusions, and findings contained in its white
papers. In addition, this white paper cannot be assumed to apply to the use of these interventions performed
in the context of clinical trials, given that clinical studies are designed to evaluate or validate innovative
approaches in a disease for which improved staging and treatment are needed or are being explored.
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Table 1. Essential planning aspects for developing a new
SBRT program and/or considering new disease sites.

Recommendation Duration or Frequency Reference
Establish clinical program goals, specify disease sites, identify
program specialists, develop guidelines for treatment, follow-up Initially 33-34,36
and assessment.
Identify required resources: expertise, personnel, technology, time. Initially, and for each new technology and/or disease site | 32-33
Perform technology assessment commensurate with clinical goals,
identify equipment and processes for simulation, immobilization, Initially, and for each new technology and/or disease site | 32-33
image guidance, management of organ motion, treatment delivery.
Perform assgsrsment of staffing levels, develop processes for initial and Initially, and for each new technology and/or disease site | 32-35
ongoing training of all program staff.
Develop and use checklists for all aspects of SRS/SBRT processes. Initially, and for each new technology and/or disease site | 34-36
Provide documentation for a culture and environment fostering clear .
o Ongoing 32
and open communication.
Develop quality assurance processes that encompass all clinical and
technical SBRT program aspects, clearly following available guidance, Initially, and for each new technology and/or disease site | 32-36,43
with regard to procedures and tolerances.
Conduct clinical SBRT patient conferences for pre-treatment planning .
. Ongoing
and post-treatment review.
Develop processes for documentation and reporting, peer review,
reg.ula.r review of processes aer procedt{res, updating clinical Ongoing 32-35
guidelines and recommendations, ongoing needs assessment, and
continuous quality improvement.
L1UMIIL] 111CAl IMH\.’I 111 1L,
Table 2. Personnel qualifications of a stereotactic program
Recommendation Duration or Frequency | Reference
All personnel must demonstrate initial attainment of knowledge and competence in their
respective discipline through graduation from an approved educational program, board Initially 32-33
certification and licensure as appropriate.
All | i i i - ifi ini i invol i
personnel must receive vendor provided equipment -specific training prior to involvement in an 16 hours per staff member 32,34
SBRT program.
All personnel must receive disease-site-specific training prior to involvement in a stereotactic 16 hours per staff member 32,34
program.
All personnel must maintain their skills by lifelong learning through continuing professional Ongoin 32 34.35
development. For physicians and physicists this is the ABR Maintenance of Certification process. going !
There must be adequate resources in place to meet the demands of the stereotactic program with
sufficient staff. Staff must have sufficient time to carry out the necessary tasks without undue Ongoing 32-33,37,39
pressure.
Job description and list of responsibilities should be clearly delineated in writing for all stereotactic Initially 32-33

program individuals.

Non-radiation oncology specialists can sometimes lend expertise in the area of target delineation
for SBRT, given a deep fund of knowledge in the anatomy of various body sites. Examples of such
specialists include neurosurgeons, pulmonologists, hepatologists, and oncologic surgeons.

ACR to recommend how to
manage quality and safety for

Practical Radiation Oncologv (2011)
Medical Physicist

The medical physicist participating in an SRS or
SBRT program must be certified in Therapeutic
Radiological Physics or Radiological Physics by
the American Board of Radiology (ABR), the
American Board of Medical Physics (ABMP),
or an equivalent international organization. The
medical physicist must meet the American College
of Radiology (ACR) Practice Guideline for Con-
tinuing Medical Education (CME). If the medical
physicist’s formal training did not include SRS /
SBRT, then specific training in SRS / SBRT, includ-
ing at least 5 CME credits and direct observation
of at least 3 patient treatments, should be obtained
prior to performing any SRS or SBRT procedures.

2. The medical physicist is responsible for the tech-
nical aspects of an SBRT program, which includes
simulation, planning and treatment, and verification
of output calibration.

3. The medical physicist is responsible for initial
commissioning and acceptance testing of all plan-
ning, imaging, localization and immobilization, and
delivery equipment, as well as periodic QA assess-
ment to ensure proper performance of the treatment
system(s) used.

4. On the day(s) of patient treatment, the medical
physicist verifies the integrity of the patient setup
at the treatment machine, verifies patient reposi-
tioning using image guidance, and is responsible
for performing and/or supervising that the treat-
ment plan meets or exceeds the radiation oncolo-
gist’s prescription and is able to be delivered with a
minimal chance for errors and with the highest
quality. The medical physicist mustbe present for the
entirety of each treatment.

Medical Dosimetrist:

1. Works with radiation oncologist and physicist in
devising a treatment plan per the physician-defined
clinical goals. This may include assistance with
positioning and immobilization, segmentation,
beam placement, and margin recommendation, and
plan review to assure that the goals of the treatment
directive are met.

2. Enters the approved plan information into the
patient’s chart and/or treatment management
system.

3. Assists therapists with understanding the IMRT
plan, and with treatment delivery as needed.

SAMSUNG MEDICAL CENTER  GZIITIT™>

Neurosurgeon

1. The neurosurgeon participating in an SRS program
must have completed an Accreditation Council for
Graduate Medical Education (ACGME) approved
residency program in neurosurgery, and must
have obtained certification or be board-eligible in
Neurosurgery by the American Board of Neuro-
logical Surgery (ABNS) or an equivalent national
or international board. If the neurosurgeon’s formal
training did not include SRS, then specific training
in SRS should be obtained prior to performing any
SRS procedures.

2. The neurosurgeon generally participates in SRS
cases of the brain or spine and works with the radia-
tion oncologist in target definition and in assessing
normal tissue structures and vital neurologic path-
ways close to the planned target.

3. The Neurosurgeon will review target and nor-
mal tissue contours and assess, with the radiation
oncologist, the dose distribution.

4. In cases where head frames are required, the neuro-
surgeon will manage the care of placing and remov-
ing the head frame.

Radiation Therapist

1. A radiation therapist must fulfill any applicable state
licensing or registration requirements and must
have American Registry of Radiologic Technolo-
gists (ARRT) certification in radiation therapy.
If the radiation therapist’s formal training did not
include SRS/SBRT, then specific initial and
periodic training in SRS/SBRT should be obtained
prior to performing any SRS or SBRT procedures.

2. The responsibilities of the radiation therapist include
preparing the treatment room for the SRS or SBRT
procedure, performing patient positioning/immobi-
lization and assisting the treatment team answering
any questions about the patient’s setup, and operat-
ing the treatment unit after the radiation oncologist
and medical physicist have approved the clinical
and technical aspects for beam delivery.

Other Specialists

1. Other physicians may participate in the care of
the patient undergoing SRS or SBRT by offering
assistance derived from their own subspecialty
training and expertise in the evaluation and treat-
ment of the type of patient receiving SRS or SBRT.
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Table 1. Essential planning aspects for developing a new
SBRT program and/or considering new disease sites.

The medical physicist participating in an SRS or
SBRT program must be certified in Therapeutic

The neurosurgeon participating in an SRS program
must have completed an Accreditation Council for

Recommendation Duration or Frequency Reference Radlologlc?al Physics or Radlqloglcal Physics by Grgduate Medical Ed}lcatlon (ACGME) approved
T— | fyd — the American Board of Radiology (ABR), the residency program in neurosurgery, and must
stablish clinical program goals, specify disease sites, identi . . . . . . .. .
program specialists, develop guidelines for treatment, follow-up Initially 33-34,36 American .Board gf Medwal Phy51es (ABMP), have obtained certification or be board-eligible in
and assessment. or an equivalent international organization. The Neurosurgery by the American Board of Neuro-
Identify required resources: expertise, personnel, technology, time. Initially, and for each new technology and/or disease site | 32-33 medical physicist must meet the American College logical Surgery (ABNS) or an equivalent national
Perform technology assessment commensurate with clinical goals, of Rad1010gy ({%EB) Practice Glndehne for Con— or international board. If the neurosurgeon ’s formal
!dentlfy egmpment and processes for 5|mula't|on, |mmob|I|zat|9n, Initially, and for each new technology and/or disease site | 32-3 Table 5. SRS / SBRT—speaﬁc Imac related quallty assurance requwements, tO be performed in 11n1ng
image guidance, management of organ motion, treatment delivery. g any
addition to the standard linear accelerator tests described in the AAPM Task Group 142 report.
Perform assessment of staffina levels. develoo processes for initialand | R
ongoing i Table 3. Essential commissioning elements of a stereotactlc program. Daily Tests SRS
Develop ar o
p Recommendation Dura Procedure Tolerance rad.la
Provide do izati 2SS1n,
and open ¢ Appropriate resources, specialized equipment, personnel, time, must be evaluated and available prior to initiation 8-16 wt Laser localization 1 mm g
—————— | of acceptance and commissioning processes and procedures. Distance indicator (ODI) 2 mm, if available path-
Develop qt . -
e | technicals Independent assessment of measured beam data should be performed prior to initiating a clinical SBRT program. | 1 week | Collimator size indicator - both jaws and MLC 1 mm
. nor-
with regarc | |ndependent verification of absolute calibration should be performed prior to initiating a clinical stereotactic <1 wed Winston-Lutz test < 0.75 mm average iation
Conduct cl | Program. IGRT positioning / repositioning <1mm
and post-tt | Comprehensive treatment planning system commissioning incorporating a full range of stereotactic delivery R R .
— R : . R . . . . Imaging subsystem interlocks Functional \euro-
Develop pr parameters and techniques, and specifically addressing use of inhomogeneity corrections with specific dose 4-8 wet
regular rev algorithm(s), must be performed prior to initiating a clinical stereotactic program. Stereotactic interlocks - cone size, backup jaws Functional *Mov-
guidglines Independent verification of system commissioning, utilizing appropriate specialized phantoms such as those from Monthly Tests - in addition to tests listed above
continuous | the Radiological Physics Center, should be performed prior to initiating a clinical stereotactic program and priorto | 2-4 we
— L . . Procedure Tolerance
\1 initiating new clinical sites and/or treatment techniques.
Thorough commissioning of simulation devices and processes, including 4D CT if used, must be performed prior to vl Winston-Lutz test — both cones and MLC, covering complete range of gantry, couch, collimator positions < 0.75 mm average
T"‘" - | initiating a clinical stereotactic program. <1 mm maximum tat
> state
Tabl Management of respiratory motion is an essential element of SBRT simulation, planning and delivery. Measures 3-4 wet Hidden target test using SRS frame and/or IGRT system <Tmm t
) must be developed to ensure effective and safe operation of these technologies. . mus
— Treatment couch position indicators 1 mm /0.5 degrees molo-
Al Evaluation of individual and end-to-end localization capabilities of the image guidance system must be performed Outout . trel d " 2%
'€| All pert | prior to initiating a clinical stereotactic program and prior to initiating new clinical sites and/or treatment 2 week utput constancy at relevant dose rates ° crapy.
| €| respect | techniques. Annual Tests - in addition to tests listed above id not
Al| certific End-to-end commissioning procedures, incorporating simulation, treatment planning and dosimetry, image Procedure Tolerance and
ﬂ All pers | guidance, management of motion, and treatment management systems, must be performed prior to initiating a SRS - d MU or 29 tained
All SBRT p | clinical stereotactic program and prior to initiating new clinical sites and/or treatment techniques. In addition, 2 week arc rotation mode ! orev
P All pere users may find it useful to deliberately introduce known errors, and evaluate the capabilities of the system and 1 degree or 2% pres.
— per: processes in detecting such errors. N N iclude
Al| progra X-ray MU linearity + 5% (2-4 MU) SBRT
|
ﬂ All personnel must maintain their skills by lifelong learning through continuing professional - + 2% (=5MU) :
- L . . . . Ongoing mobi-
Tt | development. For physicians and physicists this is the ABR Maintenance of Certification process. . o L R R
Coincidence of radiation and mechanical isocenter + 1 mm from baseline sering
SL . . .
There must be adequate resources in place to meet the demands of the stereotactic program with X K K o R
| P! sufficient staff. Staff must have sufficient time to carry out the necessary tasks without undue Ongoing Verification of small field beam data — output factors, depth dose, and off axis profiles for cones and MLC + 1% from baseline per?t-
Jc| pressure. End-to-end localization assessment “hidden target test” using SRS frame and/or IGRT system <1mm 'IOgISt
| P'| Job description and list of responsibilities should be clearly delineated in writing for all stereotactic Initiall End-to-end dosimetric evaluation using SRS frame and/or IGRT system <2% inical
® | Ni| program individuals. Y
fo| Non-radiation oncology specialists can sometimes lend expertise in the area of target delineation beam placement, and margin recommendation, and
| 5F| for SBRT, given a deep fund of knowledge in the anatomy of various body sites. Examples of such plan review to assure that the goals of the treatment Other Specialists
specialists include neurosurgeons, pulmonologists, hepatologists, and oncologic surgeons. directive are met .

7 \ i1\ LV

IT'wuUvlliliiuviiu 11JVVYVY LWV

manage quality and safety for

Enters the approved plan information into the
patient’s chart and/or treatment management
system.

Assists therapists with understanding the IMRT
plan, and with treatment delivery as needed.
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Other physicians may participate in the care of
the patient undergoing SRS or SBRT by offering
assistance derived from their own subspecialty
training and expertise in the evaluation and treat-
ment of the type of patient receiving SRS or SBRT.




Radiotherapy Is the safe?

The Risk of mild to moderate Hospital admission rate for
Injurious outcome to patients: adverse drug reactions:
0.15% 6.5%
4 » (1500/1,000,000) V (1500/1,000,000)

¢ N N¥ Courtesy of Y Han, Ph.D.

SAMSUNG MEDICAL CENTER @ 1) Radiotherapy Risk Profile: World Health Organization 2008.12




Can be fatal
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}&diation Offers New Cures, and Ways to Do Harm
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As Scott Jerome-Parks lay dying, he clung to this wish: that his fatal
radiation overdose — which left him deaf, struggling to see, unable to
swallow, burned, with his teeth falling out, with ulcers in his mouth

j ) @ rePRINTS
and throat, nauseated, in severe pain and finally unable to breathe —

be studied and talked about publicly so that others might not have to

live his nightmare.

CRrRAZY HEART

IN SELECT THEATERS
WATCH TRAILER

Enlarge This Image Sensing death was near, Mr. Jerome-

Parks summoned his family for a final Christmas. His
friends sent two buckets of sand from the beach where they
had played as children so he could touch it, feel it and
remember better days.

Mr. Jerome-Parks died several weeks later in 2007. He was
43.

A New York City hospital treating him for tongue cancer
had failed to detect a computer error that directed a linear
accelerator to blast his brain stem and neck with errant

beams of radiation. Not once, but on three consecutive
For his last Christmas, Scott Jerome-

Parks rested his feet in buckets of days.

aeod-sindosnde b od st fonmn

Radiation Protection Dosimetry (2008), Vol. 131, No. 1, pp. 130-135
Advance Access publication 25 August 2008

doi:10.1093 /rpd /nen235

LESSONS FROM RECENT ACCIDENTS IN RADIATION THERAPY
IN FRANCE

S. Derreumaux*, C. Etard, C. Huet, F. Trompier, 1. Clairand, J.-F. Bottollier-Depois, B. Aubert and

P. Gourmelon

Institut de Radioprotection et de Sireté Nucléaire, Direction de la Radioprotection de 'Homme, IRSN,
BP 17, F-92262 Fontenay-aux-Roses Cedex, France

Many accidents in radiotherapy have been reported in France over the last years. This is due to the recent legal obligation to
declare to the national safety authorities any significant incident relative to the use of ionising radiation including medical
applications. The causes and consequences of the most serious events in radiotherapy are presented in this paper. Lessons can
be learned from possible technical dysfunctions, from human errors or organisational weaknesses as to how such events can
be prevented. The technical aspects are addressed here: in particular, dosimetric issues.
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Accidents In Radiotherapy

Incidents |Author Time Interv|Event Total PajOutcome Direct Causes
IAEA, Safety Report L Failure of more than 1 layer of safety in electron accelerator
Poland 2001 Overd 5/ 5-°S
oan Series No.38, 2006 verdose evere injunes (monitor chambers and interlock)
UK MFKenZ|e AL’ 1988 Overdose 207 Teletherapy activity calculation error
British Institute of (+25%)
McKenzie AL, Underdose (- . . . . .
UK 1982-1991 1,045 M derstand f al th Tx pl t
British Institute of 25%) isunderstanding of algorithm in Tx planning computer
IAEA, Safety Report Overdose Co-60 dose calculations based on erroneous dose tables, no
German 1986-1987 86
' Y Series No.38, 2006 (various) independent checks
Ricks CR, REAC/TS 13 ~ Deaths (OH:10, Incorrect calibrations, incorrect computer programmin
us Radiation Incident | 1944-1999 |Overdose PAT, TX2) 1 | ntenance/renair me IFi) encs d J
Registry, 1999 Serious Injury (WA) uip P 99
Sickler M, St Overdose Programming error using wrong formula in Tx plannin
us Petersburg Times, [12 months 77| 19 - Unsafe level 9 g. o 9 e p. °
5005 (+50% or >) computer, no independent second dose verification
15: Direct Death s 2
<pain IAEA, Safety Report 1990 Overdose >7 'DI:';hs fr?)m > |Error in maintenance if linac, procedures not followed, conflicting
P Series No.38, 2006 (+200 - 600%) ' o signals not analyzed, no beam verification procedures
complication
O d
UK IAEA, Safety Report 1999-1989 ur\:j;razose (- 55 Frror in identification of C§—137, brachytherapy sources, no
Series No0.38, 2006 independent check of no independent check of source stength
20 to +10%)
. |IAEA, Safety Report Overdose Error in calibration of Co-60 unit, lack of independent beam
Costa Ricg 1996 114 17 - Death
osta Ric Series No.38, 2006 (+60%) eaths calibration, recommendation of external audit ignored
Modifi f try into Tx pl i t ithout
Panama 2000 Overdose 28| Several - Deaths O.d.l Ie.d procedure for entry into Tx planning computer withou
verification
US IAEA, Safety Report 1989-1988 Overdose 33 Computer file for use of trimmers not updated for new Co-60
Series No.38, 2006 (+75%) source, no manual or independent verification of calculated Tx
Scottish Ministers, . .
<cotland Rce(;olrs’; of ;EIS ers 5006 Overdose 1 1 - Death softwaré was upgraded. Old correction factor was applied to new
(+58%) calculation program.

Investiaation. 2006

Courtesy of Y Han, Ph.D.
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Error rate with R

. Events : 0.5%
. Serious incidents : 1/ 10,000 treated Pts.

Event Rates (%)

Per Treatment Per Course Per Fraction Per Field

Multiple-Center Series

United Kingdom, 2006 0.04 (0.003)*
Pennsylvania State, 2009 0.0025 (0.0006):

New York State,> 2009 0.06 (0.01)=

Single-Institution Series

Fraass, 1998 0.44 1.20

Macklis, 1998 3.06 0.18 (0)®

Barthelemt-Brichant, 3.22
1999

Patton, 2003 0.17 3.3

Huang, 2005 1.97 0.29

Yeung, 2005 4.66 0.25

French, 2006 0.32 (0.05)*  0.037 (0.005)

Marks, 2007 0.10

Source: Reproduced with permission from Marks LB, Jackson M, Xie L, et al., PRO, 2011;1:2-14.
2 Estimated “serious” incident rate.
b NY state regions outside the metropolitan New York City area.
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Error Type

Table 2. NYSDOH LINAC medical events — Error type (2001-2009).”

Type of Error Number (%) (N=228)
Incorrect body part (set up, block, multi-leaf collimator) 104 (45.6%)
Incorrect patient 45 (19.7%)
Incorrect dose 35 (15.4%)
Incorrect energy 36 (14.5%)
Incorrect field size 20 (8.8%)
Absence of, or incorrect, treatment device 31 (13.6%)
Patient needing follow-up 34 (14.9%)

“Note: Error types add up to more than 228 and percentages add up to more than 100%
because an error may be classified under 2 or more types — such as incorrect dose and
incorrect patient.

Krishnamoorthy J, et al., Health physics. 2014;106(5 Suppl
2).S71-7.
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Error Type

- Pennsylvania

Table 2. Radiation Oncology Event Types Table 4. Medical Accelerator Event Types

Reported to the Pennsylvania Patient Reported to the Pennsylvania Department
Safety Authority, June 2004 through of Environmental Protection,
January 2009 February 2004 through January 2009
NUMBER OF NUMBER OF
TYPE OF ERROR REPORTS % OF TOTAL TYPE OF ERROR REPORTS % OF TOTAL
Wrong dose 10 40% Incorrect site 17 46%
Wrong patient 4 16% Wrong patient treated 10 27%
Wrong location 3 12% Incorrect dosage 8 21%
Wrong side 3 12% Underestimated 1 3%
Wrong setup 9 89% medical procedure
duration
Wrong treatment 1 4% . .
Inattention to detail 1 3%
Wrong treatment 1 4%
device Total 37 100%
: 0 Source: Pennsylvania Department of Environmental Protection,
Equipment other ] 4% Bureau of Radiation Protection. [reports of medical accelerator
Total 25 100% events]. E-mail to: Pennsylvania Patient Safety Authority. 2009

Apr 2.

Konski A, et al. JACR 2009:6:45-50.
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Impact of new technologies

Table 1. “High-tech” vs. “low-tech” QA 1in radiation therapy.

Low-tech era High-tech era

1. “Forward” treatment planning—intuitive and can be IMRT “inverse” treatment planning—Iess intuitive and cannot be
manually checked manually verified

2. Radiation therapist sets up patient based on data Patient setup downloaded from computer file, auto patient setup
from a paper chart by computer RV system

3. Treatment aids such as blocks and wedges can be Treatment aids such as dynamic wedge and IMRT are invisible,
checked manually, and have hardware interlocks and have software interlocks

4. First generation RV system checks human setup of Therapist checks computerized patient setup by RV system based
patient and linac on data from a paper chart

5. Patient setup confirmed via planar port films Patient setup confirmed via digital imaging system and

auto-registration software

2000 2001-2004 | Treatment-related Errors
2000-2004

DEVICES

| Missing/incorrect block, bolus,
compensator

WEDGES

Missing/incorrect/wrong
orientation

SETUP

Incorrect position/distance

R/V RANDOM
Unlikely to propagate

- R/V SYSTEMATIC
Aver- N"'1 55‘ Likely to propagate

N=23
Amols HI, Health Phys 2008;95:658-665.
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Impact of new

fgr\hn_olnmigo
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) “ —&— 3D/Conventional
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© . . 0.10 —
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£ o - e
3 o St . 0.05 —
M
0 = : 0.00 —
| | | | | I I | | | |
2004 2005 2006 2007 2008 2008 2004 2005 2006 2007 2008 2009
Date (Year) Date (Year)

Fig. 1. Treatment volume over time with trend curves. Open circles Fig. 2. Errorrates over time WiFh trend curves. Open cir:?lcﬂ denote
denote total number of treatments per month; crosses, total number error rate per month for three-dimensional (3D)/conventional treat-
of 3D/conventional treatments per month; open triangles, total ments; solid black line, trend in 3D/conventional error rate over
number of intensity-modulated radiation therapy (IMRT) treat- time; crosses = monthly error rate for intensity-modulated radiation

ments per month; solid lines, trend in number of treatments over  therapy (IMRT); solid red line, trend in IMRT error rate over time.

fime.
o Margalit DN, et al. Red 2011;81:e673-e679.
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Impact of new
technologies

- There was a lower error rate with IMRT compared with
3D/conventional RT .

.- The types of errors differ significantly between IMRT and 3D/
conventional RT.

- QA processes must be uniquely adapted for each technique.

Table 5. Association between error type and treatment type

Treatment type

Error type* 3D/Conventional IMRT OR' (95% CI) p Value
Data 38 (0.02%) 6 (0.01%) 0.50 (0.21, 1.19) 0.12
Setup 39 (0.02%) 3 (0.005%) 0.24 (0.08, 0.79) 0.02
Machine 25 (0.01%) 9 (0.02%) 1.14 (0.53, 2.45) 0.73
Accessory 30 (0.02%) 1 (0.002%) 0.11 (0.01, 0.78) 0.03
None 183608 (99.9%) 57787 (99.97%)

Abbreviations: 3D = three-dimensional; CI = confidence interval; IMRT = intensity-modulated radiation therapy; OR = odds ratio.
* Four errors with unknown treatment type were excluded from the analysis.
T OR of each error type vs. no error for IMRT vs. 3D/conventional treatment.

Margalit DN, et al. Red 2011;81:e673-e679.
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Impact of new
technologles

1997 1998 1999 2000 2001 2002

Event Task Name
Q1| ||l 4|t |||t ||| || ||| ||| Q]| Q3| Q4

1 Install 2 Varian linacs with MLC

2 Upgrade 2 Varian linacs with MLC

3 Upgrade 1 Varian linac with MLC

4 Replace 2 Varian linacs with MLC ]

Electronic programming:
Record & Verify to Varian linacs

6 | motarizod wedge |
motorized wedge
]
¢
®—
—

Install 1 Elekta linacs with MLC &
motorized wedge

Manual programming:
Record & Verify to Elekta linacs

Partial electronic programming:
Record & Verify to Elekta linacs

Policy for motorized wedge
programming: Elekta linacs

Electronic programming:
Record & Verify to Elekta linacs + MLC

Fig. 1. Introduction of MLC and R&V systems at the Princess Margaret Hospital, 1997-2002.

Huang G, et al., Red 2005;61:1590-1595.
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1997 1998 1999 2000 2001 2002

Event Task Name

1 Install 2 Varian linacs with MLC

2 Upgrade 2 Varian linacs with MLC

3 Upgrade 1 Varian linac with MLC

4 Replace 2 Varian linacs with MLC

Electronic programming:

Record & Verify to Varian linacs
Install 2 Elekta linacs with MLC &
motorized wedge

Install 1 Elekta linacs with MLC &
motorized wedge

Manual programming:

Record & Verify to Elekta linacs
Partial electronic programming:
Record & Verify to Elekta linacs
Policy for motorized wedge
programming: Elekta linacs
Electronic programming:

Record & Verify to Elekta linacs + MLC

l||l||\

Fig. 1. Introduction of MLC and R&V systems at the Princess Margaret Hospital, 1997-2002.
Table 1. Radiation therapy error rates from 1997-2002

Patient Error rate per Treatment Error rate per Error rate per

Errors* treatments patient (%) volumes treated volume Fractions fraction (%)
Year (n) (n) (95% CI)* (n) (%) (95% CI)* (n) (95% CI)*
1997 63 4,880 1.29 (1.00-1.66) 5,935 1.06 (0.82—-1.37)
1998 65 4,967 1.31 (1.02-1.68) 7,400 0.88 (0.68-1.13)
1999 85 4,492 1.89 (1.52-2.35) 6,959 1.22 (0.98-1.52)
2000 91 4,179 2.18 (1.77-2.68) 7,018 1.30 (1.05-1.60) 41,548 0.29 (0.24-0.35)
2001 145 4,624 3.14 (2.66-3.69) 7,835 1.85 (1.57-2.18) 97,858 0.38 (0.34-0.42)
2002 106 4,994 2.12 (1.75-2.57) 8,155 1.30 (1.07-1.58) 101,781 0.21 (0.19-0.25)
Total 555 28,136 1.97 (1.81-2.14) 43,302 1.28 (1.18-1.39) 241,187 0.29 (0.27-0.32)

Abbreviation: CI = confidence interval.

* The same technical error occurring over >1 fraction is counted as one error.
" Significant increase in error rate over time (p < 0.001).

* Each fraction delivered with an error is counted as a separate error.

Huang G, et al., Red 2005;61:1590-1595.
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High Risk Area In Radiotherapy

Figure 4: Radiotherapy incidents (1976-2007) by the stages of treatment process

Figure 3: A conceptual framework to prioritize high-risk areas in radiotherapy practice’ Alq)ye rse Eve nt Adverse events N = 3125
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Risk mitigation - Design

Patient safety and quality in radiotherapy
Engagement of the management

Quality management (QM)

from adverse error-
events and near
missses

SAMSUNG MEDICAL CENTER  GZIITIT™>

Risk management (RM) Health care
Education All structures and processes of the Quality management;
and training organization aimed atimproving chibraines Organization
safetyand (QA) and procedures
preventingor reducingrisks
N\ N\ .
: ! | Quality control
. |
I : | | (QC)
I : Proactive risk Reactive analysis of Otherrisk preventive or
! 1 asessment events risk reducing structures Qualit dit
! Recorded/reported and procedures [ .ua ! y.ay !
; incl. Clinical
: atlocal level .
l | audit
: N : P !
! . =2 Corrective it ._._._._._._._ [ i
; - T measures \i/ Other QA
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Risk mitigation - Design

PROBABILITY

Hgure 4.3. Relationship between severity and probability (Farmer Curnve) indicating how to
reach (Via mitigation and prevertion) the acceptable risk area
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Risk mitigation - Design

40
35 = 59 overall error in 35 fractions
== == ] 6% overall error in 35 fractions

(72 « o H H
S 30 5% overall error in 10 fractions
= ' == == 1.6% overall error in 10 fractions
(&
{0 g 5% overall error in 5 fractions
| N .
“5 25 “ 1.6% overall error in 5 fractions
¥ 3 * 40% Interlock
'g 20 4 * 5% Interlock
> ‘\ s Daily QA 2%
D %
$ \
. \
<

10

\
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0 5 10 15 20 25 30 35 40 45
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Risk mitigation - Process

. Eg. FMEA

8 Treatment planning

[ ot i camea 1. 21,45 2
e — B e D o TasLe II. Descriptions of the O, S, and D values used in the TG-100 FMEA.
i D
g —
. Lot s
. ,,ip.u..m,, [ D Rank Occurrence (O) Severity (S) Detectability (D)
R [e—tmiommznty
o :::M_ Frequency Estimated Probability of failure
R Qualitative in % Qualitative Categorization going undetected in %
fe— iz
ez :WW PR 1 Failure 0.01 No effect 0.01
P — PN .
et e | e 2 unlikely 0.02 0.2
EE P R DI Inconvenience Inconvenience
ot | et iy D I 3 0.05 0.5
e | s Relatively
et - X - -
R o e 4 . 0.1 Minor dosimetric Suboptimal plan or 1.0
== fe—emrm, N, few failures P P
information entered, - / error treatment
ez 5 <0.2 Limited toxicity or tumor 2.0
TRIF oy Wrong dose, dose
e 6 Occasional <0.5 underdose O COE: 5.0
K - distribution,
a) 7 failures <1 Potentially serious toxicity or locati 10
ocation, or volume
6 Initial treatment 8 Repeated <2 tumor underdose 15
lanning directi . - - -
|P anning recs ve_'! 9 failures <5 Possible very serious toxicity Very wrong dose, 20
pecty images
= argetistructurs delinaation 11 or tumor underdose dose distribution,
Specify protocol for delineating " " " N
[+ trgetane srucres 17 10 Failures inevitable >5 Catastrophic location, or volume >20

l—Specify registration goals 23, 38

Indicate motion/uncertainty
*—panagement 13, 14

Suggest initial guidelines for
[ rcatment parameters

Special Instructions
allergies,

preps, ete.) 9
= specify dose limits and goals 26

Account for previous treatments
-— chemotherapy 4
b) v

716. 2. (a) An IMRT process tree, (b) magnified view of the initial treatment planning directive branch. The red numbers indicate (hazard ranking) the most
1azardous 20%—25% of the steps as indicated by high risk priority number values. Steps with high severity hazards are shown in green. [See text and Sec. VIII
Ref. 64) for details.] A hazard is something that can cause harm. A risk is the chance, high or low, that any hazard will actually cause somebody harm.
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FIGURE 2 | Composite risk probabilities of failure-modes from combined components of risk elements. Based on inputs from all staff members.
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TIMELINESS IN COMPLETION OF HIGH RISK TASKS AND CHECK STEPS ISSUES IDENTIFIED AT PEER ROUNDS
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Risk mitigation - Standardizin

<~
Duke Deviation Rates
Uty e (21ey,764) 0.13

(36/28,523) Overall

G| 0.12 /Deviation
Rat
(23/24,937) "
0.1 (25/31,019)
0.08 0.09 0.08
Standardized physicist
pre-RT chart check
0.06 - Pre-RT verbal time-out:
2 therapists (11/32,136)
0.04 Pre-RT Time-out Color-Coded
- — Pre-RT
1 therapist M%ﬁ?rt- field ma'kSDOSimet 0.03
0.02 Pre-RT Checklist review calculation
\V \, time-outs
0 - r T ' T
2003 2004 2005 2006 2007
Year

Adapted from ASTRO presentation; Marks L, et al.
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Perception Change for Patient
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Jean-Pierre Bissonnette *, Gaylene Medlam

Risk mitigation — Reporting and Culture

Radiotherapy incidents

Trend analysis of radiation therapy incidents over seven years

Radiation Medicine Program, Princess Margaret Hospital, Toronto, Ontario, Canada
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Fig. 4. Distribution of incidents sorted by generic cause, weighted by severity score. Fig. 1. Annual number of incidents and incident rates. Actual incidents are those

that were not declared as near misses. Near misses were only sporadically reported
until 2004.
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Risk mitigation — Reporting and Culture

Survey with Good catch program

84% of respondents (100% of physicians) agreed that the good catch program
enhances patient safety mindfulness.

Only 5% reported being dissuaded by a physician, supervisor, or peer from
submitting good catches.

Incident learning system can enhance patient safety mindfulness and promote a
safety culture.
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FIGURE 6.9
Number of submitted good catches per month.
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Improvement of Patient Safety Culture
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Improving Safety Culture Reduces
Complicates
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179 Hospitals, 56,480 staff respondents Mardon RE, et al., J Patient Saf. 2010.
(J Patient Saf 2010;6: 226-232)
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Culture of Safety

- Climate of blame and punishment
“We have tried to create culture, environment, and
Infrastructure to allow all individuals (staff members
and patients) to develop an understanding of safety
mindfulness and to feel comfortable in openly

speaking about errors and suboptimal systems.”
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Culture of Safety

Some people voiced, “I don't want to report ‘errors’
because | don't want to get into trouble.”

Table 2 Perceptions regarding overall communication and comfort in reporting errors

Survey questions Strongly Disagree Neutral Agree Strongly
disagree m (%) n (%) n (%) agree
n (%a) n (%)
The overall communication between me §nd the physicians in my department is good.
Therapists 13 (4) 15 (4) 37 (10) 97 (27) 194 (55)
Dosimetrists 5(3) 9 (5) 8 (4) 41 (21) 127 (67)
The overall communication between me §nd the dosimetrists and physicists in my departmdnt is good.

Therapists (with dosimetrists) 14 (4) 9 (3) 20 (8) 78 (22) 230 (65)

Dosimetrists (with physicists) 7(4) 3(1) 13 (7 30(16) 137 (72)
The overall communication between me §nd the administrators in my department is good.

Therapists 339 35 (10 55 (15) 97 (27) 136 (38)

Dosimetrists 13 () 13 (7) 38 (20) 31(27) 75 (39)
The overall communication between the fadiation therapy/medical dosimetry staff and the ghysicians in my department is good.

Therapists 14 (4) 23 (6) 45 (13) 116 (33) 158 (44)

Dosimetrists 6 (3) 10 (5) 7(4) 48 (26) 114 (62)
The overall communication between the fadiation therapy and medical dosimetry staft and fhe dosimetrists and physicists in my
department is good.
Therapists (with dosimetrists) 17 (5) 37 (10) 93 (26) 198 (56)
Dosimetrists (with physicists) & (3) 10 (5) 33(18) 131 (71)
The overall communication between the fadiation therapy and medical dosimetry staff and fhe administrators in my department is

good.

Therapists 35 (10) 37(10) 82 (23) 92 (26) 110 (31)

Dosimetrists 13 (7 13 (T) 55 (30) 67 (36)
| am encouraged to report errors in the clnic.

Therapists 37(11) 277 (78)

Dosimetrists 16 (8) 156 (82)
1 am comfortable reporting errors in the clinic.

Therapists 18 53(15) 236 (67)

Dosimetrists 25(13) 148 (78)

Jessica A. Church, Pract Radiat Oncol 2013.
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Culture of Safety

. Safety culture can be

i n C re aS e d by | e ad e rS h I p Goal: High Reliability and Value Creation
only. A\
. Leadership ;f“‘\(
: A
- should suggest an exact : ARS
B A P
goal for each role of staff £ ABIYA)
- 2 S B A=
(e.g. M.D., Physicist, S A5/

RTT, and so on). |
- should organize .
process, rOIe Of StaffS, Improvement Cycle: P - Plan, D - Do, S — Study, A - Act

and communication well.
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Patient Safety iIn SMC

(3] sMc PSRO [ r——)
S EEIIE SMC Good Catcher, v.0.9.0
Bl
=l

. Patient Safety Committee
from 2014.

- Reporting System: Good
Catcher

- Regqgular Meeting at Every
Month
- Review of all events

- Risk Analysis
-  Modification of Protocols
and Procedures

- Education 2 times a year
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Modification of Work Flow

Set-up using Laser

Patient Setup
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Before Clinical Implementation of
New Machine and New Techniques

. Determining Workflow and role of the Physicians, Physicists,

and RTT

° T ral n i n g an d exe r( . ‘ . In—Roor.n-;rocedure: SBRT for Liver and Abdominal Cancer using TrueBeam
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Summary

Need to secure justification through prospective research
that Is appropriate for domestic situation.

Need to secure optimization for domestic situation
Recently, the application and application of quality control
to the treatment process have been actively studied.
Development of optimization method including workflow
optimized for individual Institution Is required.

It should be applied in consideration of the financial
resources of individual institutions including human
resources in a domestic harsh environment.

Efforts to raise safety culture.
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Thank you.




