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When you are shopping for an MRI scanner, it is very important to pay special attention to the
gradient sub-system. Ideally, when a gradient is switched on it immediately reaches maximum
power and when you switch it off the power is immediately back to zero (Figure 9.47A). (sl s
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Unfortunately this is not the case, as we do not live in an ideal world. In reality the gradient needs a
little time to reach maximum power and to power down (Figure 9.47B). The time it takes to reach
maximum power is called: Rise Time (Figure 9.47C). When we divide the maximum power by the

rise time we get a number called:
maximum power

Slew Rate. These are the specifications for a gradient system. Slew rate=

rise time
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Figure 9.47: When a gradient is switched on it immediately reaches maximum
power.
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You should compare these values because they are different for each system: ¥ addll sda 4 jlia cuny
salal J< Adlida
1. Maximum strength: as high as possible (minimum FOV and maximum Matrix). <& s .1
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2. Rise time: as short as possible.
3. Slew rate: as big as possible (min. TR, TE and ETS)..488) (Sas aaa 8] ; sl saal) Jiea ]
The performance — and therefore the range of applications, which can be done — is mainly
determined by the performance of the gradient system. Other issues you may look for are the field
strength By, the computer system and the ease of use of the user interface. (i Aillg — 1Y) Bass ol
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MRI Image Quality, Artifacts, and Imaging Parameters
The quality of an MR image depends on several factors: :l/se ése | Ao wdliial) G i) &) s 595 dated

¢ Signal-to-noise ratio (SNR) is equal to the ratio of MR signal received from the tissue being imaged to
the background noise. ./ W_wsai ol Al dacid¥) o Lalicaad] 5 LEY) i s gl () plidagial) A 5 LEY) Lcad
A gl g

¢ Contrast resolution looks at the different and subtle differences in signal intensities from tissues being
imaged.. L_xswi als il daidd) o 5 LAY b1 4 A8l g Lilisal) CUDLRY) ) oplail) 46s i

The spatial resolution of the image is the visualization of detail in the MR image. Therefore, it could be

saying, the spatial resolution is the ability to distinguish between two points as separate and distinct. It is

controlled by the voxel size. Spatial resolution may be increased by selecting: Thin slices, Fine matrices and
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Sequence parameters such as Repetition time (TR), TE, slice thickness, field of view, and matrix size
can affect these image quality issues adversely.Conversely, such parameters can have a positive effect
on the quality of the image.Artifacts in MR are also a big issue with regards to image quality. Artifacts
can be caused by a variety of things, from the equipment to the patient. These different artifacts can be
assessed and resolutions found to correct for them. Jiaag J)Sil) < g day b dla Jla Joadedtl] Cilalaa [i75 o)) (S
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The echo time (TE) is a very important timing parameter defined as the time betweenexcitation and maximum
amplitude of the echo..sall s salll daudl g 5 Y1 cp B gl LSl Ao Ly sl aly 13 daga b g dalna sual) Cidg day

The repetition time (TR) is a very important timing parameter defined as the durationof a phase encoding

cycle.Signal to Noise and Contrast Resolution i s 52 52a Ladl e Lads jai 25 13a daga o 5 dalaa ) S35 2ay
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We can be likened to the noise, such as interferences which present as an irregular granular pattern. The

noise can be degrades image information (MR signal). Image noise results from a number of different factors

but it comes mainly from the tissue of the patient's body (RF emission due to thermal motion) and

electronics inherent in the imaging process. These factors can be classified into two classes first that
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beyond the operator’s control (the MR scanner specifications and pulse sequence design) and on factors that
the user can change: o9 (02l Judadd aranaliy puwshalital) (i Ml (A gl elall Cliial ga) Jrdiall B s (gUad 7 &
;Lh)#ﬁeMOSA:\é\ﬂdA\yi\

> Eixed factors: Imperfections of the MR system such as magnetic field inhomogeneities, thermal noise
from the RF coils, pulse sequence design, patient- related factors resulting from body movement or
respiratory motion. 4 sl sl gall g ¢ puhaliiall Jlaal) (uilad ase Jia (paubaliiall (i ) a5 e 45U Jal gal
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Factors under the operator’s controldidall 8 lasw <l Ja) gal)

1) RF coil to be used

2) Sequence parameters : voxel size (limiting spatial resolution), number of averaging, receiver
bandwidth Jad il Galll (& e il giall 236 g o(AilSall DAY (e 2all) Jussd ana dadeddll clalra
Judiay)

The relationship between the MR signal and the amount of image noise present is expressed as the signal-to-
noise ratio (SNR).sLagaall ) 5 LY 4wy 3 gl sliaguan laa g 3 LAY (s ABMal) e paanil) oy

The signal is the voltage induced in the receiver coil by the net magnetization when moved into the
transverse plane. In other words, the signal comes from the excited protons on the selected slice plane. s_.Y)
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The SNR has a direct effect on the contrast resolution. The definition of contrast resolution is the difference
in SNR between two adjacent areas. If the SNR isimproved, then the contrast resolution of the image is
improved; if the SNR is low, then the contrast resolution of the image is poor. .cubdll 4is e sdilua ili 4)
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Mathematically, SNR can be expressed as the intensity of the signal measured in the region of interest

divided by the standard deviation of the signal intensity in a regionoutside the anatomy or the object being

imaged (i.e. a region from which no tissue signal is obtained). The SNR is dependent on the following
parameters: 3 Ly sadl ¢ jbaall Gil_adY) Lo Ao guda alaial) Jas Allaial) B Audial) 5 LaY) LU Wie i) (e bualy
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1. Slice thickness and receiver bandwidth. 2. Field of view. 3. Size of the (image) matrix. 4. Number of
acquisitions
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5 Scan parameters (TR, TE, flip angle) 6. Magnetic field strength. 7. Selection of the
transmit and receive coil (RF coil) .7 .eublaal) Jlaal) 558 6 (Al 4gl) ¢) pwal) cilalaa 5
(ilall) JLEia) s S ¥) cila LA
Repetition time (TR) is the interval between two successive excitations of the same slice. That
means, it is the length of the relaxation period between two excitation pulses and is therefore crucial
for T1 contrast. s\a a3 8 J gk Adl day 13 Aoy pdd) (el Clliia G JB) C a3l Jualdl) g 1S3 (1a )
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Pixel, Voxel, Matrix

Images that we get from MRI are digital images consist of a matrix of pixels (picture elements).
Knowing that, the matrix are mathematically well known two-dimensional grid of rows and
columns. Each square of the grid is a pixel, which assigns the value corresponding to the signal
intensity. Each pixel of the MR image corresponding three-dimensional volume element called
voxel therefore provides information on the pixel corresponding voxel, (Figure 9.48). & Ll
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Figure 9.48: A voxel is the tissue volume represented
by a pixel in the two-dimensional MR image.

Voxel size determines the spatial resolution of the MR image. The size of a voxel can be calculated
from the field of view, the matrix size, and the slice thickness. Ingeneral, the resolution of an MR
image increases as the voxel size decreases. Jaa (r Jus 8 aaa clbaa (Say |5 guall 43il<al) 4841 anal) aaay
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