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Tecnologia disponible para realizar Radiocirugia

OElekta

e
CEININERGITE Cyberknife Aceleradores Lineales

Definition of Stereotactic Radiosurgery

Stereotactic Radiosurgery is a distinct discipline that utilizes externally
generated ionizing radiation in certain cases to inactivate or eradicate (a) defined
target(s) in the head or spine without the need to make an incision. The target is
defined by high-resolution stereotactic imaging. To assure quality of patient
care the procedure involves a multidisciplinary team consisting of a
neurosurgeon, radiation oncologist, and medical physicist.

Stereotactic Radiosurgery (SRS) typically is performed in a single
session, using a rigidly attached stereotactic guiding device, other
immobilization technology and/or stereotactic image-guidance system, but can
be performed in a limited number of sessions, up to a maximum of five.

Technologies that are used fo perform SRS include linear accelerators,
particle beam accelerators, and multisource Cobalt 60 units. In order to enhance
precision, various devices may incorporate robotics and real time imaging.

ASTRO-AANS/CNS,2006
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Tecnologia disponible para realizar Radiocirugia

CEININERGITE Cyberknife Aceleradores Lineales

Definition of Stereotactic Radiosurgery

Stereotactic Radiosurgery is a distinct discipline that utilizes externally
generated ionizing radiation in certain cases to inactivate or eradicate (a) defined
target(s) in the head or spine without the need to make an incision. The target is
defined by high-resolution stereotactic imaging. To assure quality of patient
care the procedure involves a multidisciplinary team consisting of a
neurosurgeon, radiation oncologist, and medical physicist.

Volumen blanco Dosis alta = 20-25 Gy

‘en 1 fraccion

Stereotactic Radiosurgery (SRS) typically is performed in a single
session, using a rigidly attached stereotactic guiding device, other
immobilization technology and/or stereotactic image-guidance system, but can

be performed in a limited number of sessions, up to a maximum of five.

Technologies that are used fo perform SRS include linear accelerators,
particle beam accelerators, and multisource Cobalt 60 units. In order to enhance
precision, various devices may incorporate robotics and real time imaging.
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Marco estereotaxico re-localizable

Fijacion del marco Simulacién

Definition of Stereotactic Radiosurge Tratamiento

Stereotactic Radiosurgery is a distinct discipline that utilizes externally
generated ionizing radiation in certain cases to inactivate or eradicate (a) defined
target(s) in the head or spine without the need to make an incision. The target is
defined by high-resolution stereotactic imaging. To assure quality of patient
care the procedure involves a multidisciplinary team consisting of a
neurosurgeon, radiation oncologist, and medical physicist.

Stereotactic Radiosurgery (SRS) ricah‘ is performed in a single
session, using a rigidly attached stereotactic quiding device, other
immobilization recnoog y an d/or stereotactic fmage-gu.lance system, but can

be performed in a limited number of sessions, up to a maximum of five.

Marco estereotaxico

Technologies that are used fo perform SRS include linear accelerators,
particle beam accelerators, and multisource Cobalt 60 units. In order to enhance
precision, various devices may incorporate robotics and real time imaging.

ASTRO-AANS/CNS,2006
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Definition of Stereotactic Radiosurge Tratamiento

Stereotactic Radiosurgery is a distinct discipline that utilizes externally
generated ionizing radiation in certain cases to inactivate or eradicate (a) defined
target(s) in the head or spine without the need to make an incision. The target is
defined by high-resolution stereotactic imaging. To assure quality of patient
care the procedure involves a multidisciplinary team consisting of a
neurosurgeon, radiation oncologist, and medical physicist.

Marco estereotaxico

Stereotactic Radiosurgery (SRS) ricah‘ is performed in a single
session, using a rigidly attached stereotactic quiding device, other
immobilization recnoog y andor stereotaclic image-guidance system, but can
be performed in a limited number of sessions, up to a maximum of five.
Technologies that are used fo perform SRS include linear accelerators,

particle beam accelerators, and multisource Cobalt 60 units. In order to enhance
precision, various devices may incorporate robotics and real time imaging.
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Radiocirugia Guiada por Imagenes

Simulacion

Definition of Stereotactic Radiosurgery Tratamiento

Stereotactic Radiosurgery is a distinct discipline that utilizes externally
generated ionizing radiation in certain cases to inactivate or eradicate (a) defined
target(s) in the head or spine without the need to make an incision. The target is
defined by high-resolution stereotactic imaging. To assure quality of patient
care the procedure involves a multidisciplinary team consisting of a
neurosurgeon, radiation oncologist, and medical physicist.

Stereotactic Radiosurgery (SRS) typically is performed in a single
session, using a rigidly attached stereotactic guiding device, other

Jmmebilization technologv and/or stereotactic image-guidance svstem. but can
be performed in a limited number of sessions, up to a maximum of five.

Technologies that are used fo perform SRS include linear accelerators,
particle beam accelerators, and multisource Cobalt 60 units. In order to enhance
precision, various devices may incorporate robotics and real time imaging.

ASTRO-AANS/CNS,2006
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Necesidad de control de calidad

Desafio para los FISICOS MEDICOS
- alta PRECISION y EXACTITUD del sistema de imagenes

L Icontrol de calidad RIGUROSO!

- continua de IGRT




Control de Calidad en Radiocirugia. Tolerancias

STEREOTACTIC RADIOSURGERY

Published for the
American Association of Physics in Medicine
by Medical Physics Publishing

Invariable desde los 90°s
Caracteristica distintiva de la radiocirugia
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Control de Calidad en Radiocirugia. Tolerancias

Task Group 142 report: Quality assurance of medical accelerators®
Eric E. Klein®

Washington University, St. Louis, Missouri

STEREOTACTIC RADIOSURGERY

require (Ilﬂerem ¢ or toler: Thele are specific re

surance formachines performing IMRT. The report also gives
s for the physicists to implement particular s, whether the
on, or immediate and corrective action. The report is
1stomize the QA program depending on clinical uti
nd annual revie long with unique tables for v
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Published for the
American Association of Physics in Medicine

by Medical Physics Publishing ists in

Invariable desde los 90°s
Caracteristica distintiva de la radiocirugia Actualizadas en el TG-142
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Control de Calidad para Imagenes segun el TG-142
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Klein, Eric E., et al. "Task Group 142 report: Quality assurance of
medical accelerators a." Medical physics 36.9Partl (2009): 4197-4212.
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Control de Calidad para Imagenes segun el TG-142
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medical accelerators a." Medical physics 36.9Partl (2009): 4197-4212.
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Control de Calidad segun el TG-142. Pruebas diarias

Frocedure
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Klein, Eric E., et al. "Task Group 142 report: Quality assurance of

medical accelerators a." Medical physics 36.9Partl (2009): 4197-4212.
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QA segun el TG-142. Pruebas diarias
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medical accelerators a." Medical physics 36.9Partl (2009): 4197-4212.
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QA segun el TG-142. Pruebas diarias
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Tamap VI lmaging.

QA segun el TG-142. Pruebas diarias
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Comportamiento en el tiempo




QA segun el TG-142. Pruebas mensuales
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QA segun el TG-142. Pruebas mensuales
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QA segun el TG-142. Pruebas mensuales
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Controles complementarios

Table 1: Minimum SRS-SBRT relevant equipment QA and tolerances for C-arm linac
systems.
, not variation from baseline, unless otherwise stated

Tolerances are absolute accure

Laser localization — only if using SRS techniques relying on 1 mm
lasers for target localization (e.g., frame based SRS without X-
g ; _ ; ) 1.0 mm SRS,
— maximum deviation ir ter of target object relative to each 1.5 mm SBRT
nrojection’s beam central axis
I mm SRS,
2 mm SBRT

30

Semanal

ly — maximum
deviation in center of target abject relative to each projection’s
beam central axis
*Note: If both ML C and fixed conical collimators are used,
both must be evaluated at least monthly
Treatment couch position indicators: relative over the
maximum clinical range
Output constancy at relevant dose rates

I'mm/ 0.5 degrees

Halvorsen, Per H., et al. "TAAPM-RSS Medical Physics Practice Guideline 9.a. for
SRS - SBRT." (2017).
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Controles complementarios

Table 1: Minimum SRS-SBRT relevant equipment QA and tolerances for C-arm linac
systems.
not variation from baseline, unless otherwise stated

Tolerances are absolute accuracy,

Mensual

Laser localization — only if using SRS techniques relying on
lasers for target localization (e.g., frame based SRS without X-
ray IGRT)

Collimator size indicator for clinically relevant aperture
Radiation isocentricity test (limited gantry and couch positions)
— maximum deviation in center of target abject relative to each
rojection’s beam central axis

tioning

Imaging subsystem interlocks

Stereotactic interlocks — cone size, backup jaws

Accelerator output constancy

Radiation isocentricity test — covering complete range of
gantry, couch, collimator positions used clinically — maximum
deviation in center of target abject relative to each projection’s
beam central axis

*Note: If both ML C and fixed conical collimators are used,
both must be evaluated at least monthly

Treatment couch position indicators: relative over the

Output constancy at relevant dose rates

I mm
Yy 4B, ESm—

170 mm SRS,
1.5 mm SBRT

I mm SRS,
2 mm SBRT

Functional

1.0 mm SRS, 1.5 mm
SBRT

I'mm/ 0.5 degrees

Halvorsen, Per H., et al. "TAAPM-RSS Medical Physics Practice Guideline 9.a. for
SRS - SBRT." (2017).

Distance Table
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Controles complementarios

Table 1: Minimum SRS-SBRT relevant equipment QA and tolerances for C-arm linac
systems.
Tolerances are absolute accuracy, not variation from baseline, unless otherwise stated

aser localization — only if using SRS techniques relying on 1 mm
for target localization (e.g., frame based SRS without X-
ray IGRT)

1.0 mm BRE‘:____
— maximum dm-nmon in center of target object .f'e!a.'n ¢ fo each 175 mm SBRT
rojection’s beam central axis
_ I mm SRS,
I ' 2 mm SBRT
Mensua aging subsystem interlocks

Radiation isocentricity test — covering complete range of 1.0 mm SRS, 1.5 mm

gantry, couch, collimatc sitions used clinically — maximum | SBRT

deviation in center of target object relative to each projection’s

beam central axis

*Note: If both ML C and fixed conical collimators are used,

both must be evaluated at least monthly

Treatment couch position indicators: relative over the I'mm/ 0.5 degrees
maximum clinical range

Output constancy at relevant dose rates [2%. ]

Halvorsen, Per H., et al. "TAAPM-RSS Medical Physics Practice Guideline 9.a. for MV kV
SRS - SBRT." (2017).

Isocube Center Location

__
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Controles complementarios

Table 1: Minimum SRS-SBRT relevant equipment QA and tolerances for C-arm linac
systems.
Tolerances are absolute accuracy, not variation from baseline, unless otherwise stated

Laser localization — only if using SRS techniques relying on
lasers for target localization (e.g., frame based SRS without X-
ray IGRT)

1.0 mm SRS,
— maximum deviation in center of target object relative to each | 1.5 mm SBRT _ ~
rojection’s beam central axis
. _ I mm SRS,
I i ' 2 mm SBRT

Mensua Imaging subsystem interlocks

Stereotactic interlocks — cone size, backup jaws

Accelerator output constancy

Radiation isocentricity test — covering complete range of 1.0 mm SRS, 1.5 mm

gantry, couch, collimator positions used clinically — maximum | SBRT

deviation in center of target abject relative to each projection’s

beam central axis

*Note: If both ML C and fixed conical collimators are used,

both must be evaluated at least monthly

Treatment couch position indicators: relative over the I'mm/ 0.5 degrees

Output constancy at relevant dose rates [2%. ]

Halvorsen, Per H., et al. "TAAPM-RSS Medical Physics Practice Guideline 9.a. for CBCT
SRS - SBRT." (2017).

Distance Table

Measured (cm) | Expected (cm) Difference Max. Difference
mm Tolerance (mm

.

Lateral ‘
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Controles complementarios

Table 1: Minimum SRS-SBRT relevant equipment QA and tolerances for C-arm linac
systems.
Tolerances are absolute accuracy, not variation from baseline, unless otherwise stated

Laser localization — only if using SRS techniques relying on 1 mm
lasers for target localization (e.g., frame based SRS without X-
ray IGRT)
Collimator size indicator for cli ly relevant aperture
Radiation isocentricity test (limited gantry and couch positions) | 1.0 mm SRS,
— maximum deviation in center of target object relative to each 1.5 mm SBRT
rojection’s beam central axis
I mm SRS,
Mensual 2 mmISBRT
1.0 mm SRS, 1.5 mm
SBRT

beam central axis
*Note: If both ML C and fixed conical collimators are used,
both must be evaluated at least monthly

Halvorsen, Per H., et al. "TAAPM-RSS Medical Physics Practice Guideline 9.a. for
SRS - SBRT." (2017).

Image Set 3 Results
| Measurement | Nominal (cm) |

Longitudinal
Distance

| Value (cm) |
‘ateralDisance [157 |16 04 feass

' ) Vertical Distance | 1.86 (192  [06  jpass ¥
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QA para sistemas de imagenes. Resumen

Frecuencia Sistema de Imagenes Procedimiento Tolerancia (SRS/SBRT)

Verificacién isocentro (infrarrojo) OK

Verificacidn mddulo de Rayos-X 1.0 mm

ExacTrac . N o _ _
Verificacion coincidencia de isocentros 1.0 mm

Diarios o . o )
Posicionamiento/reposicionamiento 1.0 mm

MPC Funcional
EPID/ kV-CBCT

Posicionamiento/reposicionamiento < 1.0 mm

ExacTrac N/A -

Resolucién de contraste visualizar agujeros (A, B, C, D, E, F)
Semanal EPID

Prueba de Winston-Lutz <1.0 mm
kV-CBCT N/A -

Calibracién de isocentro (infrarrojo) OK

ExacTrac Calibracién del médulo de Rayos-X QK

Prueba de Wiston-Lutz <1.0 mm

Imagen de campo oscuro - ruido de imagen + 400 < Valor medio < 800 - < 10

Mensual .
Correccion de pixel < 20000

Pruebas ISO Cube - camilla 6D 1.0 mm

Pruebas ISO Cube - camilla 6D < 1.0 mm

kv-CBCT

Pruebas CatPhan Linea Base

ExacTrac Test End to End < 1.0 mm

Trimestral EPID Deteccion de objetos Visible

kV-CBCT N/A -
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