Site Name
Address

MRI Equipment Evaluation Summary & Signature Page

: Arango Imaging Center
: 643A S. Mesa Hills Dr.

City, State, Zip El Paso, TX 79912

MRI Mfg

MRI Scientist:

hn K~ W N =

: Toshiba Model: Opart Ultra

MRAP #

Survey Date:

Report Date:
Field:

2/24/08
4/8/08

Moriel NessAiver, Ph.D. Signature: W /%W / ﬂAﬂ

Equipment Evaluation Tests

. Magnetic field homogeneity Opart Ultra
. Slice position accuracy:
. Table positioning reproducibility:
. Slice thickness accuracy:
. RF coils' performance:

a. Volume QD Coils

b. Phase Array Coils

c. Surface Coils

6. Inter-slice RF interference (Crosstalk):

7. Soft Copy Display
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*See commen

Evaluation of Site's Technologist QC Program
. Set up and positioning accuracy: (daily)

. Center frequency: (daily)

. Transmitter attenuation or gain: (daily)

. Geometric accuracy measurments: (daily)

. Spatial resolution measurements: (daily)

. Low contrast detectability: (daily)

. Head Coil SNR (daily)

. Body Coil SNR (weekly)

. Fast Spin Echo (FSE/TSE) ghosting levels: (daily)
. Film quality control: (weekly)

Visual checklist: (weekly)

ts page for description of any failures.
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13.

Specific Comments and Recommendations

. The ACR Phantom tests demonstrate significant problems with gradient linearity and magnet homogeneity.

After near heroic efforts with your Toshiba engineer, we were able to calibrate the system so that it will pass (barely)

ACR requirements.

- The Ultra has two gradient modes, one that uses the other Opart gradient profiles and one that uses higher power

Ultra profiles'. I tested 3 SE sequences (TE 7, 9 and 10) and all three fail slice thickness requirements. When [

requested a 5 mm thick slice, I measured 3.88 mm with the TE 7 sequence. This will result in a 22% loss in SNR.

. I originally suspected a problem with the wrist coil. After obtaining a temporary replacement I came to the

conclusion that one channel produces most of the signal and the second channel is used to improve uniformity.

. While there does not appear to be significant general RF noise, there is a well documented RF 'dot' that

occurs exactly at 15 MHz.

. I strongly recommend that you install a closed circuit TV system that will allow your technologists

to monitor the hallway to ensure that no unauthorized individuals approach the scan room doors. I also recommend

that you place some plastic chains to keep people away from the doors.

© 0 o N o

NOTE: Please be sure to read appendix D for an explanation of the format of this document.
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Site Name: Arango Imaging Center

MRI Equipment Performance Evaluation Data Form

Contact Title Phone eMail
Sandy Harrison Office Manager 915-856-7533 sharrison(@arangoimaging.com
David Martinez PACS Admin. 915-856-7533 dmartinez@arangoimaging.com
Dr. Arango Radiologist 915-856-7533

Richard Vander Woude Toshiba Engr 915-525-6877 rvanderwoude@tams.com
Equipment Information

MRI Manufacturer: Toshiba Model:  Opart Ultra SN: R456 Software: 5.02 Ultra

Camera Manufacturer: Agfa Model:  Drystar 5500 SN: Software:
PACS Manufacturer: Model: SN: Software:
ACR Phantom Number used:  J6959
1. Table Positioning Reproducibility: N/A
Table motion out/in: | IsoCenter| Out/In Out/In Out/In
Measured Phantom Center
Comment: Table motion is all done manually.
2. Magnetic Field Homogeneity See appendix A for field plots. PASS
Last Year CF: N/A This Year CF: 15001678 CF Change: NA
GRE TR: 500, TE: 115 Flip Angle: 45, FOV: 36
15cm | 20em | 25c¢m 10 mm skip 10 mm, BW: 10.4KHz, 256x128, 2nex
Axial: 2.4 4.2 7.2 Comments: There is a region of poor homogeneity immediately posterior of
Coronal: 0.9 1.6 3.1 isocenter. Is this a problem with the magnet or is there something in the
Sagittal: 3.2 5.6 10.1 coil causing this?

3. Slice Thickness Accuracy

Comments: All of the Ultra based sequence fail slice profile requirements.

FOV: 250mm Matrix: 256x256 (Slice #1 from ACR Phantom) All values in mm
Sequence TR TE Flip [NSA| Calc Target | % Error
SE (ACR) 500 20 90 1 4.54 5 9.2%
SE (Site T1) 500 15 90 1 4.61 5 -7.8%
SE (20/80) 2000 300 90 1 4.96 5 -0.8%
SE (20/80) 2000 80 90 1 4.91 5 -1.8%
FSE(11) 4000 110 90 1 4.85 5 -3.0%
SE(Ultra) 500 7 90 1 3.88 5 -22.4%
SE(Ultra) 500 9 90 1 4.16 5 -16.8%
SE(Ultra) 500 10 90 1 4.18 5 -16.4%
SE(Opart) 500 12 90 1 4.35 5 -13.0%
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4. Slice Crosstalk (RF interference)

The following data were obtained using the ACR phantom slice thickness wedges to measure the slice profile of four T1

weighted sequences when the slice gap varies from 200% down to 0% (contiguous) As the slices get closer together it is

expected that the edges of the slices will overlap causing a deterioration of the slice profile. The data shown below clearly

demonstrates this effect. Once the slice gap reaches 40% of the slice thickness, the measured slice profiles begin to drop.

Note that the TE 7 sequence has the worst profile and drops off very rapidly, as does the TE 9. The TE 7, 9 and 10

all use 'Ultra' gradients while the TE 12 uses Opart. All of these sequences were supposed to have an initial slice thickness

of 5 mm. The ACR's spec is 5 +.7. Only the TE 12 (Opart gradient) system meets this spec.

All of the slice profiles can be viewed in Appendix B.

Slice Gap (mm)

Sequence | pp TE FOVUl Mawix | NSA | Thickness| # of slices | . Stice
Type (cm?) Measured
SE(ultra) | 500 7 25 256x256 1 5 11 6
SE(ultra) | 500 9 25 256x256 1 5 11 6
SE(ultra) | 500 10 25 256x256 1 5 11 6
SE(Opart)| 500 12 25 256x256 1 5 11 6
Skip TE 7 TE 9 TE10 | TEI2
0 3.14 3.27 3.68 3.51
0.2 3.23 3.52 3.73 3.6
0.5 3.33 3.64 3.82 3.63
1 3.5 3.94 3.87 3.83
1.5 3.67 4 3.91 4.05
2 3.74 4.07 4.01 4.14
2.5 3.79 4.02 4.07 4.1
5 3.88 4.16 4.18 4.35
10 3.81 4.18 4.08 4.4
T1 Weighted Slice Thicknesses
4.5
fg 4.25 X
E 4
# 3.75 —
S 3.5 —a&—TE 7
._LE’ ' —>—TE 9
= 3.25 TE 10
TE 12
3 [ [ [ [ [ [ [ [ 1
0 2 3 4 5 6 7 8 9 10
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5. Soft & Hard Copy Displays

Luminance Meter Make/Model: Tektronix J16 Digital Photometer Cal Expires: 4/6/06

Monitor Description: Eizo LCD

Luminance Measured: Ft. lamberts

Measured Data Uniformity SMPTE
. Center of Top | Bottom | Bottom
1\/\;\; }I‘lli‘t’zr Image ngrlr;:rft Right | Left | Right MAX | MIN Pg:ﬁ:t OK?
Display Corner | Corner | Corner
Console 52.6 49 49 48.1 48.6 52.6 48.1 9% Y

% delta =200% x (max-min)/(max-+center) (>30% is action limit)

Minimum Brightness must be > 26.24 Ft. Lamberts

The LCD and film are both very good and match each other very well.

. Ft- Film
Density || ber| Density LCD & Film Response Curve
0 0.13 | -2.93 100.0 - 0
5 0.29 | -2.46 3
10 0.76 | -2.18 ! o5
20 2.00 | -1.76
30 4.00 | -1.46 "5 10.0 1
40 7.17 | -1.24 -g
50 11.50] -1.03 _IIN | 15
60 16.50| -0.85 t
70 23.1 | -0.66 §’ 1.0 >
= 221000 Ideal Curve
90 45.9 | -0.31 —e—LCD
95 | 50.9 | -0.25 —%— Film T -2.5
100 55.7 | -0.18
0.1 4 : : ‘ ‘ 3

0 20 40 60 80 100
%o Density
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( RE Coil Performance Evaluation

Test Date: 2/24/2008
Coil: Body - XL Model: MJLB123-A
Mfg.: Toshiba Revision: 1
Mfg. Date: 1/19/2005 Coil ID;| 1554 SN: S1A0542077
Phantom: 32 cm sphere (GE) #of Channels _1
Sequence TR Plane FOV NXx Ny BW NSA Thickness Gap
L sE | [ 300 [ [20] [T] [0 | [2s6 ] [2s6][604 ] [2[][ 5 |[-]

Coil Mode: Body XL

Analysis of Test Image

Measured Data

Calculated Results

Back Noise Noise Mean Normal- Max Uni-
Label Mean Max Min ground SD Type SNR ized SNR formity
N 5,597 9,248 4,005 22.6 815.78 || NEMA 4.9 0.5 8.0 60.4%
A 5,574 9,179 3,852 842.1 621.26 Air 5.9 0.6 9.7 59.1%

\

Mean: 5597

ROI'M: 22.58
ROIsd: 815.78

Mean: 5574

Test Images

Arango Imaging Center
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RE Coil Performance Evaluation Test Date: 212412008
Coil: Body Flex Large Model: MJQB-133A
Mfg.: Toshiba Revision:

Mfg. Date: Coil ID: 1557 | SN: A2532025
Phantom: 32 cm sphere (GE) # of Channels 1
Sequence TR TE Plane FOV NX Ny BW NSA Thickness Gap
[ sE || 300 | [20] [T || 50 || 266 | [ 256 | | 694 | [ 2| | 5 | [ - |

Coil Mode: Body Flex Large

Analysis of Test Image
Measured Data Calculated Results
Back Noise Noise Mean Normal- Max Uni-
Label Mean Max Min ground SD Type SNR ized SNR formity
N 3,373 8,610 1,741 18.9 275.08 || NEMA 8.7 0.9 22.1 33.6%
A 3,354 8,517 1,726 286.0 210.40 Air 104 1:1: 26.5 33.7%

Exceptionally bad geometric distortion due to gradient non-linearities.and. magnet.inhomogeneities. e —

Mean: 3373 ROIM: 18.90 Mean: 3354 Air M: 286.03
ROlsd: 275.08 Airsd: 210.40

e

o

~I 1728

P

Test Images

\
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[ RF Coil Performance Evaluation Test Date: 2/24/2008
Coil: Body Flex Medium Model: __ 1005075100001
Mfg.: Toshiba Revision:

Mfg. Date: Coil ID: 1558 | SN: B5512130

Phantom: 32 cm sphere (GE) # of Channels 1
Sequence TR TE Plane FOV NX Ny BW NSA Thickness Gap
[ sE || 300 | [20] [T || 50 || 266 | [ 256 | | 604 | [ 2 || 5 | [ - |
Coil Mode: Body Flex Medium
Analysis of Test Image
Measured Data Calculated Results
Back Noise Noise Mean Normal- Max Uni-
Label Mean Max Min ground SD Type SNR ized SNR formity
N 8,613 14,080 4,829 -230.8 855.67 || NEMA 7.1 1.0 11.6 51.1%
A 8,844 14,141 4,809 915.0 675.88 Air 8.6 1.2 13.7 50.8%
Bad geometric. distortion. due to gradient non-linearities and. magnet INNOMOGENEILIES. ... oo .
Mean: 8613 ROI M: -230.78 Mean: 8844 Air M:914.95
ROlsd: 855.67 Airsd: 675.88
Test Images
\
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