2005 — 2008 United Medical Maintenance Services

United Medical Maintenance Services

Engineering Publications

MRi Plane Orientations

Disclaimer: This publication is intended for use by personnel who are trained and qualified to service diagnostic imaging
equipment. This publication is not intended to replace any OEM procedures or guidelines for maintenance and troubleshooting.
UMMS makes every effort to provide accurate and complete information UMMS provides no warranty, expressed or implied, as
to the accuracy, reliability or completeness of this publication and its data. UMMS is not liable and is held harmless for any
damages or losses as a result of the content, use, perception, interpretation, and understanding of this publication.



MRi Plane Orientations

2005 — 2008 United Medical Maintenance Services

This publication was developed to help the engineer understand what he/she is seeing when they are viewing MRi

images on General Electric system.
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Figure 1

Figure 1, is a MRI scan of the ankle in the Axial plane. We know that MR uses 3 gradient amplifiers, X, Y and Z.
Each amplifier has a specific function, depending the plane of scanning selected.

e Slice selection
e Phase encoding matrix

e Frequency encoding matrix
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In figure 2, MR collects data based on the matrix. Example, 256 x 256. This is broken down to 256 pixels for the
phase encoding and 256 pixels for the frequency encoding. This encoding information is fed to the respective
gradient amplifiers based on the plane selected. The remaining axis, called slice encoding, is also loaded with
encoding data based on the slice thickness selected in the protocol.

As each pulse of gradients and RF system results in action of the phase encoding amplifier that is used to readout the data
during an acquisition. As each pulse occur, the phase encoding amplifier pulse with the phase encoding matrix. If the matrix is
256 pixels then the gradient will generate it pulse creating 256 sampling per every frequency-encoded pulse. Thereafter the
frequency-encoding amplifier changes power for its next step in the matrix.
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Axial encoding

Gradient Amplifier Encoding Viewed on Figure 1
X Frequency Anterior to Posterior on image
Y Phase Left to Right on image
Z Slice Slice thickness on image
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Figure 3, is a MRI scan of the ankle in the Sagital plane. Again each amplifier has a specific function depending the

plane of scanning selected.

e Slice selection
e Phase encoding matrix
e Frequency encoding matrix

Sagital encoding
Gradient Amplifier Encoding Viewed on Figure 3
X Phase Anterior to Posterior on image
Y Slice Slice thickness on image
Z Frequency Superior to Inferior on image
15T MAAOCO1 U M M S
Ex: 5105
CORTZ' GRE
= () s
Im: 1525 _ AgrOs
Cor: PA3T (COD Ao Tme: 17 35:10
255 % Z2e

‘ Coronal gcan plane

Eight zide
T gradient [+]

Inferior zide
Z-zradient [-]

ET:0

TR: 7000
TE: 100
GUADKNEE
+ O 5=p

DG Un:DCIR i ID

Wsss LIS

Figure 4

Superior gide
Z-gradient [+]

L
Left zide
T-gradient [-]
DFOW: 17 Dx 165am

Disclaimer: This publication is intended for use by personnel who are trained and qualified to service diagnostic imaging
equipment. This publication is not intended to replace any OEM procedures or guidelines for maintenance and troubleshooting.
UMMS makes every effort to provide accurate and complete information UMMS provides no warranty, expressed or implied, as
to the accuracy, reliability or completeness of this publication and its data. UMMS is not liable and is held harmless for any
damages or losses as a result of the content, use, perception, interpretation, and understanding of this publication.



2005 — 2008 United Medical Maintenance Services

Figure 4, is a MRI scan of the ankle in the Coronal plane. Again each amplifier has a specific function depending

the plane of scanning selected.

e Slice selection
e Phase encoding matrix
e Frequency encoding matrix

Coronal encoding

Gradient Amplifier Encoding Viewed on Figure 4
X Slice Slice thickness on image
Y Phase Right to Left on image
Z Frequency Superior to Inferior on image
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