Multi-slice Helical CT & CT System Design 2023-2024
Dr. Raed Mohammed Kadhim M.Ali

Multi-slice Helical Computed Tomography Imaging Principles

Many authors incorrectly used the term “spiral” to indicate multi-slice helical CT.JSE ¢pilsall (1o Bl aadic)
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In multi-slice helical CT, the X-ray tube rotates continuously. While the X-ray tube is rotating, the

couch moves the patient through the plane of the rotating X-ray beam. The X-ray tube is energized
continuously, data are collected continuously, and an image then can be reconstructed at any desired
z-axis position along the patient. sl ¢logs sUS | aliews J85 a7l pal) dmie g i) dady) gl
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The difference between spiral and helical movements. We image with helical

computed tomography.

Image plane

Transverse images can be reconstructed at any plane along the z-axis in helical CT
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Pitch
Helical pitch ratio, referred to simply as pitch, is the relationship between patient couch
movement and x-ray beam width. cw 48% o gl da ot puls by lgid) L ) g g jIal) conlal) ducad
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Helical Pitch Ratio

Couch movement each 360

Pitch=
Beam width

+» Pitch is expressed as a ratio, suchas 0.5: 1, 1.0: 1, 1.5: 1, or 2: 1.

s Apitchof 0.5: 1 ‘results”in overlapping images and higher patient radiation
dose..uaisall o) flad) 46 sn g yspal) JAIL ) 5457 1 0.5 4

< A pitch of 2: 1 results in extended imaging and reduced patient radiation dose. s
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Increasing pitch to above 1: 1 increases the volume of tissue that can be imaged at a
given time. This is one advantage of multislice helical CT: the ability to image a larger
volume of tissue in a single breath-hold. It is particularly helpful in CT angiography,
radiation therapy treatment planning, and imaging of uncooperative patients. ds_ s sauj g5
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The relationship between the volume of tissue imaged and pitch is given as follows: a&
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Volume Imaging
Tissue imaged = Beam width x Pitch x Imaging
time
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CT Imaging System Design
The three major components of a CT imaging system: the operating console, the

computer, and the gantry
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FIGURE 28-17 Components of a complete computed tomography imaging system.

Operating Consoledsd & asas) sas g

CT systems can be equipped with two or three consoles. st gi cuiss g abiial) p guail) Lakai] jugas Sy
aSal cilaa g
Operator’s Control ConsoleJacdall aSa%8as

One console is used by the technologist to operate the imaging system.
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Another console may be available for a technologist to post-process images to annotate patient data on
the image (e.g., hospital identification, name, patient number, age, gender) and to provide identification
for each image (e.g., number, technique, couch position). . sl dallaal il dalia 5 A) et faa g (585 38
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This second monitor also allows the operator to view the resulting image before transferring it to the
physician’s viewing console. uas 33y M) L&S Ja8 42Ul 3 gaal) Baaldiay Jadiall Uday) 43500 AELAY 038 gand g
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The operating console contains meters and controls for selection of proper imaging technique factors,

for proper mechanical movement of the gantry and the patient couch, and for the use of computer
commands that allow image reconstruction and transfer JLiaY asal jalic s cldas o Jaddl) daa g (g giad
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A typical operating console contains controls and monitors for the various technique factors (Figure 28-
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FIGURE 28-18 Operator’'s console for a multislice spiral
computed tomography imaging system. (Courtesy Reggie
Carter, GE Healthcare.)
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Operation is usually in excess of 120 kVp, although some recent work supports reducing patient
radiation dose by using a lower kVp. Jus) om0l (e a8 e Al L8 cudgh gl 120 Asleal) [ glaii L Bule
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The maximum mA is usually 400 mA and is modulated (varied) during imaging according to patient
thickness to minimize the patient radiation dose.The thickness of the tissue slice to be imaged also can
be adjusted. Nominal thicknesses are 0.5 to 5 mm. Slice thickness is selected from the console by
adjustment of the automatic collimator and by selection of various rows of the detector
assembly.Controls also are provided for automatic movement and for indexing of the patient support
couch. This allows the operator to program for Z-axis location, tissue volume to be imaged, and spiral
pitch.4s > a1 (i sall cland B g s gaarl] £ LS (£ siia) Aliint alyg el (Ala 400 el aall B 31 0158 La Bals
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Physician’s Control Console

This is for the physician to view the images and manipulate image contrast, size, and general visual
appearance..al) s sadl W jeliag lgaaa g 5 gal) (ol dallaag geal) (i ol cuphll (aadia 13

The physician’s viewing console accepts the reconstructed image from the operator’s console and displays it for
viewing and diagnosis..casddill § oz all Lk i g Jidiall asald Sas g (pa L 5Ly daal) 5 ) puall qunhall (a pe Baa g S

This console allows the physician to call up any previous image and manipulate that image to optimize
diagnostic information. The manipulative controls provide for contrast and brightness adjustments,
magnification techniques and region of interest (ROI) viewing. 4élw i sw o/ sledic) cudhll sds aSail) Gia g i
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It allows generating plots of CT numbers along any preselected axis, computation of mean and standard. It can
also be values in an ROI, subtraction techniques, and planar and volumetric quantitative analysis.
Reconstruction of images along coronal, sagittal, and oblique planes is also possible. st} (s akd 2l g pracy 54
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Computer
The computer is a unique subsystem of the CT imaging system. Depending on the image

format, as many as 250,000 equations must be solved simultaneously; thus, a large
computing capacity is required. s ¢ sal e o Jalaie) | abiall ; gatl) a5 12 8 Le A LT 1 gsat)) say
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At the heart of the computer used in CT are the microprocessor and the primary
memory. These determine the time between the end of imaging and the appearance of an

Image—the reconstruction time. The efficiency of an examination is influenced greatly
by reconstruction time, especially when a large number of image slices are involved. s
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Many CT imaging systems use an array processor instead of a microprocessor for image
reconstruction. sl saley (&84 zllaall Y Ud sian Bllaa rhiall y guail) dabl) Cpa pal) aadiod
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The array processor does many calculations simultaneously and hence is significantly
faster than the MiCroprocessor. ¢ sl s¢b Aullg cas)g ey B dulual) cililenl) (e wal) o) jals 48 giaal) mllas ghs
Gl mllaal) (e G

daaa J) g dana Ul Ao b g Jua aglll-

By:Mohammed Jabbar Hussein




	Multi-slice Helical Computed Tomography Imaging Principles
	The difference between spiral and helical movements. We image with helical computed tomography.
	❖ A pitch of 0.5: 1 results in overlapping images and higher patient radiation dose.درجة 0.5: 1 تؤدي إلى تداخل الصور وجرعة إشعاع أعلى للمريض.
	Operator’s Control Consoleوحدة تحكم المشغل
	The operating console contains meters and controls for selection of proper imaging technique factors, for proper mechanical movement of the gantry and the patient couch, and for the use of computer commands that allow image reconstruction and transfer...
	Physician’s Control Console


