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User Control & Feedback for RF deposition (SAR)

Standards Compliance

Operating Modes Limiting values
Patient Registration Ul
Deliberate Action Popup screens
Control Options Sequence parameters
Visual Feedback ExamCard, PSA, Sequence Info

Special Needs

Pregnancy Normal Mode suggested
Children T/R Knee Coil
Implants ScanWise Implant

Usability Engineering for validated safety and workflow solutions



SAR: Standards Compliance (IEc60601-2-33 Ed3.2)

Output Limits are based on local SAR evaluation

* Virtual Human RF simulations provide local SAR and global SAR estimates
* Per-sequence exposure! is limited to the most restrictive SAR type(™), either:

— Whole Body SAR WB SAR | Head SAR Local SAR

— Head SAR Body Region Body Head Head | Torso Extremities
Operating Mode W/kg

— Local Torso SAR NORMAL 2 3.2 10 10 20

— Local Extremities SAR FIRST LEVEL CONTROLLED 4 3.2 20 20 40

e MultiTransmit (RF shimming) SAR benefit/penalty
applied as scale factor relative to Quadrature

* Whole Body SAR is displayed for the running sequence,
and during sequence planning

* Total RF energy deposition, SED, is
accumulated, forecasted, and displayed
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(*) The Short Term SAR 2x allowance is not implemented pH I ll ps
(**) Partial Body SAR is shown by simulations to be redundant when limiting by local SAR



Patient
Patient name:

Registration ID:
Date of birth:
Age:

Gender:

Patient weight:

Patient conditions

Implant

Test
1

01-Jan-1961 dd-MMM-yyyy

Male | Female Phantom
80 kg

Yes No

Examination
Exam name;

Accession number:

Examination date: Today
Referring Physician:

Performing Physician:

Study Comments:

Alowed StRmode [ INNNINGHTAININ

More...

Examination conditions
Maximum RF energy

Tomorrow

12-Jul-2017

1st Level

2.0 Wikg

The Operating Mode (for SAR) can be selected at Patient Registration Ul
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The Operating Mode (for SAR) can be selected for every individual scan,
if First Level Controlled Mode was selected at Patient Registration

Fractional SAR values can be entered when “user defined” is selected



Patients

Examination Review Analysis System Help
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First Level Controlled Mode is indicated for every planned sequence



Patients Examination Review Analysis System Help 13-Sep-2017, 10:23  PHILIPS
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First Level Controlied Operating Mode for SAR?
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If Examination allows First Level Controlled Mode ,
a deliberate action is required at first sequence where SAR > 2 W/kg
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[=] Examination

. 00:18:50]  SED: 0.1 klikg SED: 0.0 klkg SED: 0.1 klikg
% Current scan A AR 2.3 Wikg ASAR: 3.3 Wikg SAR: 0.0 W/kg
| AFNS: 85 % PNS: 57 % APNS: 90 %

First Level Controlled Mode is indicated for the running sequence as “alarm”




Patients Examination Review Analysis System

S

Registration |D: E??i!:
Date of Birth: Review |
Gender:
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SED =0.5 klkg

Whole Body SAR = 2.4 Wikg

Add SAR Operating Mode: First Level Controlled
PNS Operating Mode: Normal

TIW_TSE_Cor
0344 ik
5p
Original: < 2.4 W/kg
Summary, Geometry Contrast Scanning in First Level Controlled Operating Mode
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Wat ' Medical Supervision of the patient is required
e he ACO voxel MPS (mm) 074/0.82/3.00

Tooltips provide details for relevant exposure parameters and
Operating Mode for planned sequences
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high

moderate

moderate
B1mode default

SAR allow first level yes

Feedback on SAR, SED and B,*rms is provided for every individual
sequence in the expert parameter editor view
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SED: 1.0 kJ/kg

SED: 3.6 kJ/kg
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Specific Energy Dose (SED)

During an MRI examination, RF enargy is transferred to the body, potentizlly resulting in warming sensations. The patient temperature rise is proportional
to the total energy delivered to the patient (SED, expressed as kl/kg). It is determined by the SAR and scan duration. SAR is the rate of delivered energy
expressed in Watts/kg, represented as W/kg. Limiting the amount of RF energy (SED] deliverad ta the patient, limits the temperature rise in the patient,
Specific Energy Dose is a comfort measure and provides feedback on the RF energy delivered to the patient. In general, a delivered SED value > 3.5
kg may be uncomfortable for some patients. The Philips recommended maximum for SED is 7.0 klfkg. Patient comfort during scanning is affectad by
the condition of the patient and must be taken into account. A rise in body temperature can be a hazard to a patient with impaired thermoregulation.
Recommended maximum SED for this group is 3 klfkg althowgh preferably SED is kept below 2 kl/kg. Serious discomfort is reported by healthy
volunteers at values greater than 7.0 - 8.5 kl/kg.

NOTE Adequate patient cocling (for example by using in-bere patient ventilation and making sure examination roem temperature is within the
specified range) is necessary in order to keep patient comfort within desired limits, Also see Clothing and environmental conditions.

Display of SED on the console

The SED is visible in the Patient Status Area above the Stop Scan button [see figures below). The SED bar has a scale of 0.0 to 7.0 k)/kg. The bar shows
the scheduled SED in light grey and the delivered SED in dark grey. Once the delivered SED exceeds 2.5 kl/kg the color changes to yellow,

Information about SED is also available during planning. The SED of each scan is available on the info page.

Delivared SED The SED of the completed scans including the SED of the currently running scam.
Scheduled SED The SED of the scans that are scheduled for the examination.
Total SED The total amount of the delivered and scheduled SED.

1. SED display in Patient Status Area. SED not yet applicable since ne scans are selected. 2. Light grey: total scheduled SED for this
examination, dark grey: delivered SED of 1.0 k1/kg. 3. Delivered SED exceeds 3.5 k1/kg, bar color changes to yellow. 4. SED bar with
alarm symbol and black arrow at the right side to indicate that the delivered SED exceeds 7.0 kl/kg.
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Acquisition mode

Once total SED exceeds 7.0 k)/kg, a pop-up appears:

High total SED (High total SED)
Total (delivered + scheduled) SED exceeds the recommended maximum of
e 7.0 kijkg.

Ses Instructions for Use
Lowser the scan time or the SAR of the remaining scans to reduce the SED.
| Continue without modification (Continue without medification)
Modify examination {Modify examination)

/T, ot oetveend + schkiad] SED svecs: e rcommendsd madmum of T1 kit
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1. Click Continue without modification (Continue without modification) to start the examination as scheduled,

2, Click Modify ion (Modify exami ) to lower the scan time or the SAR of the scheduled scans before continuing the examination so
that total SED is lower for the patient.

Once deliverad SED exceeds 7.0 klfkg:
* A& pop-up informs you that recommended SED maximum value will be exceeded with the next scan.

Help text provides guidance on (a.o.) SED, and

how the user is informed on its accumulation




User Control & Feedback for RF deposition (SAR)

Standards Compliance
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New Examination

Patient Examination
Patient name: |tgst Exarn name; |
Registration ID: loo7 Accession number; |
Date of birth: [11-JAN-1993  da-Mhivi-yyyy Exarnination date: PIGaEE  Tomorrow |[14-Sep-2017
Age: |24 [Years ] Referting Physician: |

Gender: Male | Female Phantom Performing Physician: |

Study Commenits:
Patient weight: 85 kg i |
Allowed SARmode  [INIINGmal 1st Level

More...

Patient conditions - o
- Examination conditions

Pregnant No | Possibly Maziraum RF energy 2.0 Wikg

Inplant ® Yes No |

Medical alerts: |

Allergies: |
Patient Name Date Of Bi... |Registration ID Gender |Exam Mams
Cancel | Clear | RIS RIS ~| RIS Configuration | Enter [ Confirm and Proceed

Normal Mode is advised for Pregnant women — field can be pre-filled

through HIS/RIS interface. Medical decision can allow First Level.




Company confidential - internal use only

SAR parameters for the T/R Knee coil are for the knee, not for babies
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Facts

Population with implant is mainly older
adults?

H All ages d

65+
Population with implants
b
Age 30 Age 70

Likelihood of needing an MRI within the next 10 years?

1 Data on file. Based on Millennium Research Group — pH I ll ps
RPUS21LJ15, RPUS20SP15, RPGL12CR14.

2 Based on Barmer GEK Arztreport 2011.




MR Conditional scanning

Today’s challenges

MR Conditional?

* Magnetic components

* Electrically conductive

* Radio frequency reactive

Conditional values given by the implant manufacturer

* Field strength?
 Static field Gradient?
* SAR?

e dB/dt?

* Can you enter the condition values as specified by the
manufacturer?

* How many screens and tabs do you have to go through?

* Can you be sure your MR system adheres to the
conditional values for all scans and pre-scans?

1 ASMT F2503; IEC 62570. pH I ll ps



ScanWise Implant guides you

Simplify your scanning process for
patients with MR Conditional implants

Enter the maximum SAR value, or B1+rms as
specified by the implant manufacturer

A\ MR Conditional

@ Field strength
Allowed at 1.5T

@ Spatial gradient
390 Gauss/cm

RF energy
SAR: 1.1 Wikg

@ Additional
No value entered

@ Confirm

How is the maximum RF energy specified for the implant?

Select RF energy control type
@ SAR - Whole body (W/kg)
 SAR - Head (Wkg)

© B1+rms (UT)

Do not confuse the different RF energy control types Know More

Enter the maximum SAR for the implant [14] wkg

1 sh + ient il

PHILIPS



ScanWise Implant guides you

Easy set-up of scanning parameters
Enter the condition values of the implant
manufacturer, for all scans just once

Your MR system automatically applies these
values for the entire examination

i ‘@ Examination conditions

= Pusares Maximum SAR 1.1 Wikg, Whole body
Ducsom ﬁw Spatial gradient field 390 Gaussicm
Bl sexmron..azonaor - )| Maximurm dBfdt Not specified

A\ The implant must MOT touch the red areas

A\ The implant must NOT fouch the red areas

£ cardias_Arrhythmia Tioo04as
& SURVEY
WTERACTVE T
€ SShcmeSA.  sA

€ SSncmedCH  4CH
& SSnemelacH  L2cH
& SSncine LVOT  LvOT

& RealTme BFF s
€ 60 B8 SA sA
© SShEBSPA.  sa
ssh RETFESA  SA
SSNIREIFE_.  4CH
SSn_RETFE_..  LocH

SSHIRTITFE..  SA

Mo DAS slocated

Dcarc_syrmi
Gooid]  SED 00 kikg

= -~
| swrisn | Shepiesan J7i00 T st 41 api Faar e 0 i insraaved vasd) Hes

PHILIPS



ScanWise Implant guides you

To scan with confidence

* No side calculations, no guess work

e Confidence for well trained radiographers of
all experience levels

“l feel more confident”

100%

0% 0% 0%
| T T |

Strongly Disagree Agree Strongly
disagree agree

Summative test & customer evaluation, N= 19. Data on file. pH I ll pS
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