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Inter-Slice Gap

Spacing or inter-slice gap is the small space between two adjacent slices measured by

millimeters. It provides method to compensate for imperfect RF excitation pulse. (= 4as 334) 5 s3d ) el
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Inter-slice gap allows the technologist to control the size of the imaging volume by increasing and
decreasing space in between slices. Because the resultant slice profiles are not perfectly rectangular
(Figure 9.49), two adjacent slices overlap at their edges when closely spaced. Therefore it would be
desirable to acquire contiguous slices but inter-slice gaps are necessary in spin echo (SE) imaging .2’
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The RF pulse for one slice also excites protons in adjacent slices. Such interference is known as cross-talk. That

18, when radio frequency pulse for one slice stimulates protons in the adjacent slices. The cross-talk will lead to a

reduction SNR (Figure 9.49b). Therefore when insert small gaps with thirty percent of slice thickness in betwee
ol Wsslices to minimize the artifact and improve signal to noise ratio. Because the resultant slices profiles are not
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In selecting an appropriate inter-slice gap one has to find a compromise between an optimal SIVR, which requires
a large enough gap to completely eliminate cross-talk, and the desire to reduce the amount of information that is
missed when the inter-slice gap is too large. In most practical applications insert small inter-slice gaps with 25—
50% of the slice thickness noise ratio. Alternative way is to reduce the saturation of protons in adjacent slices a
situation which is undesired by-slice imaging. Cx Uses Sa ) ga20 ¢ ¢l sal) Lo caag caslial) G a5 JLEAY) LAY e
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Size of the (image) Matrix .)5_s<all( 48 siuaal) ana
Another factor affecting signal to noise and contrast resolution is the voxel volume (3 dimensional volume of

tissue) which is represented on the image matrix by a pixel (or picture elements). 3LV 48 o s JAl Jole clla
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resolution corresponds to the size of the smallest detectable detail. The smaller the voxels are, the higher the
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Three parameters affect the Voxel volume (size of the voxel):

1) Pixel size, which is established when the matrix size is chosen (256 x 256 or 512 x 512 etc...) gy (Jusal) aaa
48 ghaal) aaa L) e oaaal Ay
2) Field Of View (FOV) (area of interest) (10 cm, 20 cm, etc. the small FOV is usually less than 18 cm and the large FOV is
more than 30 cm). The field of view (FOV) defines the image size in two (for 2D scans) or three (for 3D scans) dimensions.
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3) Slice thickness.
Matrices are two types: :(\s o il giuanl)

O Coarse matrices: they have a small number of pixels in the field of view.@ sl 3e e (s siat :4a5a)) i giaal
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O Fine matrices: they have a large number of pixels in the field of view.
0] Ayl dae (A GO o S sae o (g 5iad AR Ul shiadll

Page 2 of 4



Inter-Slice Gap and Size of Image Matrix 20232024
Dr. Raed Mohammed Kadhim M.Ali

An example of a coarse matrix is 128x128, whereas a fine matrix is 512x512 (Fig. 9.50).

) B)
Figure 9.50: Types of matrix: (A) Fine Matrix (B) Coarse Matrix.

Larger voxels have an increased signal to noise and better contrast resolution because there are more
hydrogen nuclei in the voxel to contribute to the signal. Larger voxels are therefore represented on the
image matrix by larger pixels. Matrix size chosen establishes a pixel size and therefore the size of the
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Another way to alter voxel size is with the slice thickness used. Assuming the field of view is square,
doubling the slice thickness of the area doubles signal to noise ratio and voxel volume; thereby
increasing contrast resolution. Halving the slice thickness adversely affects the signal to noise ratio and
therefore decreasing the contrast resolution by half. law a)2350) (a9 JuSgh aaa patl 5 A) A8k dlia
(S 98 a9 sluda gadal) dad ) B LEY) o Ly Alaiall day ) clans Ao lian (8 (g 0 43300 Jlaa O 2l 8L sy yal
A3 B85 Ml g sl gidall ) 8 LEY) Asaad e Lo il ) Ay ) Ao (B8 iy il 4B B 5 Ml g

all) latay bl

The field of view also can influence the voxel volume. Doubling the field of view doubles the voxel volume
on both axes and increases the signal-to-noise by four. This also increases the contrast resolution of the

image. This is the single best and most efficient way to increase signal to noise ratio and _contrast

resolution. Halving the field of view reduces the voxel volume and reduces the signal to noise ratio by

a quarter. The contrast resolution is decreased.
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[ The background noise that comes from the system is a constant amount for each patient,
but is different for every patient namely that impact is different from one patient to

another. Factors affecting the signal amplitude from the tissue affect the noise. The best

pulse sequence for the signal amplitude is the classic spin echo (SE) sequence. Its use of

the 180 degree radio frequency pulse to re-phase all of the hydrogen protons in order to
create an echo allows for the best signal amplitude. .» -2 s 5 2 485 pla gzl o)
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Other sequences such as the variations of gradient echo do not re-phase the hydrogen
nuclei as effectively and signal is lost. The number of hydrogen protons in the area of
tissue to be scanned has an effect on SNR and contrast resolution. If there are a large
number of hydrogen protons in the area, then the signal amplitude will be increased,
therefore the contrast resolution will be increased. 1t the number of protons in the area is

low, then the signal will be low and the contrast resolution will be poor.] s . 3 s
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