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Low Dose CT
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Nuevos Avances de
Reduccion de dosis en
TCMD y volumétrico.
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DOSIS Principio ALARA ((Aiﬁn 3D

integrated
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Dosis en CT
Sistemas de reduccion
de dosis al paciente
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Aeuition DOSIS Principio ALARA @ nioR 30

imtegrated

Hardware y Software para disminuir dosis al paciente:

o SUre Exposure.
e QDS +

» Boost 3D.

e AIDR 3D

e Colimacioén Activa W
» Dose Guard.

» FoV adaptados al tamafo del paciente.
* Filtros fisicos. Wedge Filter.
 Protocolos dedicados a cada aplicacion. B3
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integrated

SURE EXPOSURE
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/éuilion DOSIS Principio ALARA (Q AIDR 3D

imtegrated

SURE EXPOSURE

Depende de:

X-Y Modulation

* Primer analisis del Scanograma.
» Grosor de corte.

* Filtro de reconstruccion.

* QDS+

* AIDR.

 Rango de mA variable para cada region.

. 150mA
200mA
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Dosis en CT

QDS+.
Quantum Denoising filter

Made for Life



Aquition DOSIS Principio ALARA (iR 30

Quantum Filter QDS+

e Los filtros Quantum trabajan en los

tres ejes X,Y,Z. SUMAS
* Reduccion de Dosis del 30-50% sin
perdida de resolucion en bajo
contraste.

100mAs

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl .
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Aquition DOSIS Principio ALARA (AR 3D

integrated

Quantum Filter QDS+

350 mAs 200mAs (con QDS+)
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Abition DOSIS Principio ALARA (E:

imtegrated

> Integrado en el protocolo. > Adapta la imagen al ruido y

: L, : minimiza el ruido.
> Mantiene la resolucion espacial y

la textura de la imagen. > Reduccion de dosis >50%

QDS Off QDS On

Protocol Protocol

CTDIval CTDlval

Reduccion de dosis superior al 50%

150mAs
Standard Deviation: 32.7

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl -

Leading Innovation >>>



/éuilion DOSIS Principio ALARA (Q AIDR 3D

imtegrated

> Integrado en el protocolo. > Adapta la imagen al ruido y

: L, : minimiza el ruido.
> Mantiene la resolucion espacial y

la textura de la imagen. > Reduccion de dosis >50%

QDS Off QDS On

Protocol

CTDOlvol

Reduccion de dosis superior al 50%

80mAs
Standard Deviation: 31.6
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Aguition DOSIS Principio ALARA (K.

integrated

Reduccién Artefactos Boost 3D

Standard reconstruction BOOST 3D

Reduccion, sin pérdida de resolucion, del artefacto de arrastre.

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl .
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Aguition DOSIS Principio ALARA (LK

integrated

Algoritmo - Raw Data With Boost3P

— Reduce artefactos en el
directamente sobre el Raw Data.

— Alta calidad de imagen.
— Minimiza dosis.

— Facil, rapido e integrado en los

[P Ry [Py

Protocolos.

: . P
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Leading Innovation >>>



Aquition DOSis Principio ALARA (K.

integrated

Reduccién Artefactos Boost 3D
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Aguition DOSIS Principio ALARA (@ﬁﬂ 3D

r I\
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Aquition DOSIS Principio ALARA AR 30

integrated

« Adaptive lterative Dose Reduction

AlIDR

Reduce el ruido de la imagen en mas de un 50%
Reduce la dosis en mas de un 75%

Reconstruccidon desde Raw Data

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl }L
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Aquition DOSIS Principio ALARA ((niR 3D

integrated

AIDR Nueva Tecnologia. Baja Dosis

Contrast-Noise Ratio

Noise

Reduction
System

Original Data

Leading Innovation >>>
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/éuilion DOSIS Principio ALARA ( AIDR 3D

integrated

AIDR Nueva Tecnologia. Baja Dosis

reconstruccion retrospectiva (Raw Data).
TOSHIBA &
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Aquition DOSIS Principio ALARA ((niR 3D

integrated

AIDR Nueva Tecnologia. Baja Dosis

&
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/éuilion DOSIS Principio ALARA (i AIDR 3D

imtegrated

Integrado en SYREExposure 3D
SUREExposure - AIDR OFF SUREExposure - AIDR ON

...................................................................

TOSHIBA Israel LOopez Velazquez — ilopez@tmse.nl .
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integrated

Aquition DOSis Principio ALARA (K.

Schema of Active COHimatOF(Halical Scanning Mode)

Active Collimator

La colimacion Activa, elimina los Rayos X que
no van a ser utilizados para la adquisicion de
imagen en modo Helicoidal.

| La colimacion se activa automaticamente al
principio y al final de la hélice limitando los
Rayos X permitiendo reducir la dosis al
paciente.

Con la Colimacion activa reduciremos en un
20% la dosis al paciente.

TOSHIBA Israel Lopez Veldzquez — ilopez@tmse.nl >
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Resolucion en Bajo
Contraste. 2mm
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integrated

Resolucion en Bajo Contraste
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Dosis en CT
FoV de adquisicion y
filtros adaptados.
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Aguition DOSIS Principio ALARA (@E.

integrated

* FoV adaptados al tamafo del paciente. 500mm, 400mm, 320mm,
240mm y 180mm.
» Filtro fisico dependiendo del area de FoV de adquisicion.

Wedge types

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl .
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Aguition DOSIS Principio ALARA (@E.

integrated
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Aguition DOSIS Principio ALARA (LK

Kid Pediatrico

» Protocolos adaptados al peso y edad del nifio.

* FoV 16cm.

» 80 y 100Kv standard en nuestro protocolos

» Configuracion de SU*Exposure adaptado a pediatria.

Adult Child | Trauma

TOSHIBA Israel LOpez Velazquez — ilopez@tmse.nl .
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Aquition DOSIS Principio ALARA (AR 3D

\ integrated

Al registrar el paciente, el equipo dependiendo de la edad del paciente, selecciona
los protocolos de adultos o pediatria.

10

Lastname
First
Middle

DoOE {
_mm.dd.yyyy| ME::

Sex |

: ::"r" fan: :
Contras

Weight |

Body Region

Ig?gﬂ!ga 5 Israel LOpez Velazquez — ilopez@tmse.nl a3



Aguition DOSIS Principio ALARA (LK

integrated

» Alregistrar el paciente, el equipo dependiendo de la edad del paciente, selecciona
los protocolos de adultos o pediatria.

Chest Baby € 15 kg (Volume)
Chest Child 16 = 30 kg (Volune)
BB

Chest Child 31 - 45 kg (HCT)
B7

Chest Child 46 - B0 kg (HCT)

Chest Child 60 + kg (HCT)

: &
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/50171'0” DOSIS Principio ALARA G g

integrated

Protocolos pediatricos

Group B Group B Group “ Protocol Selection & Onatonical Selection

fAbdomen Baby < 15 ka (Wolume) Empty Box
56 G

fAbdomen Child 16 - 30 kg (Yol Empty Box
55 | H

fAbdonen Child 31 - 45 kg (HCT} Empty Box
69 [
fbdomen Child 46 - 60 kg (HCT} Empty Box
70 J
. Pbdomen Child 61+ kg (HCT) Empty Box
57 K
Empty Box Empty Box
F L

: &
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DOSIS Principio ALARA

Pediatria SU"*Exposure 3D

(@_ AIDR 3D

integrated

< 15 kg (Neck) 5 OFF 3mm | Pediatric Neck | 150 30
16-30 kg
(Neck) 7 ON 3mm Pediatric Neck | 200 40
Child 31-45 kg
Head/Neck (Neck) 8 ON 3mm Pediatric Neck | 300 50
46-60 kg
(Neck) 10 ON 3mm Pediatric Neck | 400 60
61+ kg (Neck) 12.5 ON 3mm | Pediatric Neck | 500 | 80
<15kg 5 OFF 5mm | Pediatric Body | 150 30
16-30 kg 7.5 ON 5mm | Pediatric Body | 200 40
Child Body | 31-45kg 10 ON 5mm | Pediatric Body | 300 50
46-60 kg 12.5 ON 5mm | Pediatric Body | 400 60
61+ kg 15 ON 5mm | Pediatric Body | 500 80
TOSHIBA -
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A&ufﬁm Pediatria. NO Sedacion. Submilisievers ({{ 'A"JR 3D

Pediatr Radiol
DO 10 1007/00247-009-1436-x

ORIGINAL ARTICLE

integrated

a>Can able calculated patwent dose expressed as (mlry-cm) for 220-, 64-, 32- an - ST scan modes (rotation tme (L35 s5), ¢ ocurrent
S t Table 2 Calcul ﬂp [ d pr o DLP (miry )y for 320-, 64-, 32 d 16-MDCT d i I .35 ). Tub
and sp (mA) reference values for 320-MDCT adopted by cabibration for 64-, 32-, and 16-MDCT are shown m Table 1

row C

Acquisition mode Imaged range (mm) 320-MDCT 64-MDCT I2-MDCT 16-MDCT
CT ac Axial Helical Helical Helical
kV/mA reference value patient category Dose length product (mGy.cm)
Lucia J. M
B0 kV/AD mA =i 12.9 20.7 192 21.1
Received: 11 Npppate or <4 kg 1240 18.4 251 2449 287
1) The Authe
1) 23.4 il 313 372
B0 kV/ED mA =i 17.2 249 26.8 24.6
Concl =1 year or 4—<10 kg 1210 24.5 30.1 349 335
childre 16) 313 380 43.8 434
10 EVSSD mA =50 19.7 30 2749 33l
betwe
1-2.5 years or 10—20 kg 120) 28.2 375 6.3 45.1
and ca . ﬂ
1) 360 47.3 456 58.5
100 kV/ED mA =l 3il6 46.5 48.8 46.4
=5 years or 20—=30 kg 120 45,2 56.3 63.5 63.]
16() 57.5 7.0 797 51.9

TOSHIBA
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3 meses, NO sedacion, sin movimiento
Effective Dose= 0.1mSv

Israel LOopez Velazquez — ilopez@tmse.nl



A&ufﬁm Pediatria. NO Sedacion. Submilisievers ({{ IFIDR 3D

integrated
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Dosis en CT
Previo a la adquisicion.

Report Dose
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Aquition DOSIS Principio ALARA (AR 3D

integrated

Calculo de dosis automatico, previo a la adquisicion

Scan Sequence Time Sequence Protecol Scan Details Recon. Details Rindew

Start Pos. | End Pos. [ f
C nd Pc Reference Info.

"k 0.0 1000.0 DualScano
**% | 1000.0 0.0 DualScano

0.0 0.0 420.0 Helical

Patient Total 545.3 mGy.cm

Copy New Scan Delete BreathControl

OLP_sim. @ Save Cancel

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl -
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Aquition DOSIS Principio ALARA AR 30

integrated

e Gulde| ines for Reference Dose Leve

ol ication 87 | ELR 16262 | ACR
ICRP Publication 87 [Managing Patient Dose in Computed Tomography)

nisal diagnostic referenca level for CT ewamanations on adull patients nitial reference dose value lor CT @ on padiatric patients

DLP (mGy.cm

i
GOC
[

|

Referance Info.

Patient Total

: . P
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Aquition DOSIS Principio ALARA AR 30

integrated

DOSE NOTIFICATION

One or more elements In this exam plan will exceed the dose notification level that has been set.

« Sistemas de Notificacién de
dosis al paciente. -

I DOSE ALERT
A dose alert value will be exceeded !

e Alerta de dosis al Paciente. Proeeedang with this exam will exceed
tha dose alert level that has been set,

I Peedicted Do Aler! Ll
Cumslative CTReal | mixy 0l =Gy
L

'
| miGy. e 00D shyem |

Input Name & Password

Mame

Password

: . P
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Aguition DOSIS Principio ALARA (K.

integrated

« Reduccion de dosis al paciente

1. Dosis fija

2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl Zf"
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Aguition DOSIS Principio ALARA ( AIDR 3D

integrated

Reduccion de dosis al paciente

Dosis fija

Adaptive Iterative Dose Reduction (AIDR) >75%
Boost3D >30%

SUREExposure 3D >40%

Active Collimation >20%

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl »
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/50171'0” DOSIS Principio ALARA G g

integrated

« Reduccion de dosis al paciente

1. Dosis fija

2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl .
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/5”’7"0” DOSIS Principio ALARA (@ g

integrated

« Reduccion de dosis al paciente

1. Dosis fija
2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl .
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Aquition DOSIS Principio ALARA (AR 3D

integrated

« Reduccion de dosis al paciente

1. Dosis fija

2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl -
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Aquition DOSIS Principio ALARA (AR 3D

integrated

« Reduccion de dosis al paciente

1. Dosis fija

2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl -

Leading Innovation >>> ;
Made for Life



/éuilion DOSIS Principio ALARA (i AIDR 3D

imtegrated

« Reduccion de dosis al paciente

1. Dosis fija

2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl };
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/éuilion DOSIS Principio ALARA (E AIDR 3D

imtegrated

« Reduccion de dosis al paciente

1. Dosis fija

2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel LOopez Velazquez — ilopez@tmse.nl };
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Abition DOSIS Principio ALARA (E:

imtegrated

« Reduccion de dosis al paciente

1. Dosis fija

2. Adaptive Iterative Dose Reduction (AIDR) >75%
3. Boost3D >30%

4. SUREExposure 3D >40%

5. Active Collimation >20%

TOSHIBA Israel LOopez Velazquez — ilopez@tmse.nl };
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Reduccion de Dosis aplicada

a las Aplicaciones Clinicas:
- CBP

 Ultra Helical 160x0.5mm

e Cardio Prospectivo

* Vhp

* Dual Energy

* Aquilion ONE
L 4

Made for Life

Copyright 2009, Toshiba Medical Systems Europe B.V.
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Reduccion de Dosis aplicada
a las Aplicaciones Clinicas

CBP Perfusion cerebral
80Kv Dinamico

Made for Life

Copyright 2009, Toshiba Medical Systems Europe B.V.



A?w‘lion DosIs Perfusion Cerebral (AR 30

integrated

Perfusion Cerebral. 120Kv S&S.
Scan

Total
Acquisition
time

S&S 120kV  70mA 8mmx 4 1s 1s 5-54s 25 49 s

Scan KV mA Slice Rot. Wait Sample Number of
Mode Thickness Time Time Time Scans

Reconstrucction

Software SURE|Q

: Reconstruccion Boost3D
Version

Prior to Head
V3.0 CBP

Exposure Dose (CTDlvol) : 355.0 mGy

27 OFF Full OFF

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl -
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Agiion DosIs Perfusion Cerebral (LK

integrated

Perfusion Cerebral. 80Kv Dinamico. Reduccién de Dosis 45%.
Scan

Total
Acquisition
time

Slice Rot. Recon Sample Number of
Thickness Time Interval Time Scans

Scan Mode kV mA

Dynamic

. 80kV 50mA 8mmx4 1.5s 1.5s 5-56s 34 51s
(Continuous)

Reconstruccion

SURE|() QDS Reconstruccion Boost3D

Exposure Dose (CTDIvol) : 197.2 mGy

: &
TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl .
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Ultra Helical CT
160 x 0.5mm

Made for Life
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/ciuilion Ultra Helical CT ( AIDR 3D

160 detectores x 0.5mm

64-detector row helical 160-detector row helical

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl 76;'/
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Abuition Ultra Helical CT « AIDR 3D

integrated

160 detectores x 0.5mm

TOSHIBA Israel LOpez Velazquez — ilopez@tmse.nl .
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Dosis en Cardio CT
SURECardio Prospectivo

Made for Life

Copyright 2009, Toshiba Medical Systems Europe B.V.



Aquition Dosis Cardio CT (E

integrated

Prospective triggered “Helical”

e Adquisicion Helicoidal

 Exposicion solo en el % del cliclo R-R
seleccionado o determinado por SUeCardio.

 Tiempo de adquisicon mas corto.

e Reduccién de dosis >80%

TOSHIBA . : — v
Leading mmovation 55> Israel LOpez Velazquez — ilopez@tmse.nl 7%..,:“,.



Abuition: Dosis Cardio CT (@ mioR 30

integrated

Step and Shoot vs. SYRECardio Prospective

Leading Innovation >>>
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Aquition Dosis Cardio CT (E

imtegrated

Prospective triggered “Helical”

Ventajas de Sure Cardio Prospective comparado con “step and shoot”:
« Adquisicion helicoidal permite un realce mas uniforme del contraste.
« Tiempos de adquisicion mas cortos. Menos artefactos.

e Mejor 3D/MPR.

e Menos cantidad de contraste IV.

TOSHIBA
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DOSIS Cardio CT (AR 3D

SURECardio Prospective; Aquilion 64

Dose = 1.25mSv

Vitrea®
W/L:300/190

Vitrea®
Segmented

W/L:300/190 LAOTO CRAD4
LAO142 CRAA Segmented E

s ©
100kVp, 300mA, 0.35sec, HP15.6, HR 51-55bpm,

Courtesy of Mount Elizabeth Hospital Singapore

TOSHIBA
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DosIS Cardio CT (@E:

integrated

SURECardio Prospective; Aquilion 64

TOSHIBA
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Atquition
Dosis en Cardio CT

Variable Helical Pitch

Made for Life
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integrated

Aguition Dosis Cardio CT (o 30

Variable Helical Pitch
?_ e 3 ' | ECG Gated
bl | P | Helical Pitch 14.4

A

\

?Cambio velocidad mesa

Standard Pitch Helical

i

*
v-.‘"

o
B o ) J
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Abuition: Dosis Cardio CT (@LE:
Variable Helical Pitch

integrated
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Aquilion DOSIS Cardio CT (fibgmgfg
Variable Helical Pitch

-Ventajas clinicas:

- Protocolo de urgencias Chest Pain |
- Significativa reduccion de dosis de radiacion. i o
- Menos dosis de contraste 1.V. mejorando los resultados;a{- -“”’
(Opacificacién) ' 7

- Estudios multiorganicos

TOSHIBA Israel LOopez Velazquez — ilopez@tmse.nl o
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Agition Dual Energy (@E:

Dos formas de adquisicion:
» VVolumétrica:
o Realiza una rotacion a 135Kv y una a 80Kv sin desplazamiento.
» Helicoidal:
o Trabaja a 135Kv y 80Kv. Alterna los Kv y evita la radiaccion en
zonas mas radiosensibles como cristalino, tiroides y mama al no
radiar en la posicion Ap del tubo

TOSHIBA Israel Lopez Veldzquez — ilopez@tmse.nl =
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CNE Rotation // CNE
quilion
CNE Phase

Ahorrando Dosis
Yy
CNE VVolume Energia

CNE Beat 7%{
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640 Cortes 16cm Cobertura

/, CNE
quilion

=g —

N7 = H-w .I @.

Made for Life
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640 Cortes 16cm Cobertura ((amaz
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/ﬁw%\r'rE 640 Cortes 16cm Cobertura Q AIDR 3D

imtegrated

Cobertura 640 cortes

/, CNE
quilion
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quilion

CTAICFA
Cont.

CTAICFA
Mod.

Prosp
CTA

LowDose
CTA

LowDose

CTA

TOSHIBA
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640 cortes Dosis

~ 7-12mSv

~ 4-8mSv
~%= 3 mMSV

~ 05-1,5mSv

~ 3 -6 mSy (helical)

~ 2-5mSv (helical)

Israel LOopez Velazquez — ilopez@tmse.nl
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imtegrated



/, CNE
quilion

Protocolos submilisievers

@

Prospectivo CTA <65 BPM
100 kv 0.35s rotation time
Cobertura de exploracion

BMI (Kg/M?) mA 10cm 12cm 12.8cm 14 cm 16 cm

mSv mSv mSv mSv mSv
<21 200
22 220
23 260
24 300
25 330
26 360
27 400
28 450
29 510
30 570

1mSv = DLPvol.e 71,4 mGy.cm (k0.014)

TOSHIBA

Leading Innovation >>>

Israel LOopez Velazquez — ilopez@tmse.nl

AIDR 3D

integrated

Made for Life



CNE e _-
,%,ui/ion Protocolos submilisievers Q AIDR 3D

integrated

Ultra Low Dose Cardiac CTA

'\S/lcoa(ljr; Collimation Pitch kVp | mA Rotion time Scan Range | CTDI DLP
Volume 0.5mm x 200 na 80 500 0.35s 100mm 4.0 mGy | 40.3 mGy.cm

AIDR OFF AIDR ON

TOSHIBA Israel Lopez Velazquez — ilopez@tmse.nl pE=
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ilion

Protocolos submilisievers
Ultra Low Dose Cardiac CTA

(c AIDR 3D
Effective 0.56 mSv
Dose

integrated

(K = 0.014)

i1
4

_ ||||i
|

e
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ONE o
Aduilion Protocolos submilisievers  ((AIDR 3D

imtegrated
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integrated

e GRACIAS (@ AIDR 3D
POR SU ATENCION
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