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Gantry

The gantry includes the X-ray tube, the detector array, the high-voltage generator, the patient support
couch, and the mechanical support for each. These subsystems receive electronic commands from the
operating console and transmit data to the computer for image production and post-processing tasks.
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1. X-ray Tube

Multislice helical CT places a considerable thermal demand on the X-ray tube. The Xray tube can be
energized up to 60 s continuously. 53 <l Ao )58 L) s Ll i) JA0) asia g jlad) aksial) o guall) puzy
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Although some X-ray tubes operate at relatively low tube current, the instantaneous power capacity must
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High-speed rotors are used in most for the best heat dissipation.

Focal-spot size is also important in most designs. CT imaging systems designed for high spatial resolution
imaging incorporate x-ray tubes with a small focal spot. s Jsasll lgalina b de o) dle &) ) gal) prdind
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Multi-slice helical CT x-ray tubes are very large. They have an anode heat storage capacity of 8 MHU or
more. They have anode-cooling rates of approximately 1 MHU per minute because the anode disc has a
larger diameter, and it is thicker, resulting in much greater mass. =/ =) 51iia Luig jlal) Lahial) ded¥) couli/
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A revolutionary X-ray tube is produced which is inserted and rotates in a bath of oil during an

exposure. The result is that it can withstand up to 30 million heat units and cools at a rate of 5 million
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FIGURE 28-19 This x-ray tube is designed especially for
spiral computed tomography. It has a 15-cm-diameter disc that

is 5 cm thick with an anode heat capacity of 7 MHU. (Cour-
tesy Randy Hood, Philips Medical Systems.)

Oil for cooling

A

A, This very high capacity x-ray tube revolves in a bath of oil for complete heat dissipation. B, The

cooling capacity is greater than any heat load.
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2. Detector Array —l<!) 48 sias

Multislice helical CT imaging systems have multiple detectors in an array that numbers up to tens of

thousands. &) wis Juay d8ghan B amia S Bl o il pdldl dmia g ilall akiall yguaill dakiil g gind

N ER RS

Previously, gas-filled detectors were used, but now, all are scintillation, solid state detectors. & &\l A
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Sodium iodide (Nal) was the crystal used in the earliest imaging systems. This was quickly replaced by

bismuth germanate (BisGe;O12 or BGO) and cesium iodide (CsI). 2 4asiical) 56l o2 aguisuall Lag oS
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Cadmium tungstate (CdWO4) and special ceramics are the current crystals of choice.

Scintillation detectors have high X-ray detection efficiency. Approximately 90% of the X-rays incident on
the detector are absorbed, and this contributes to the output signal. It is now possible to pack the detectors
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The efficiency of the x-ray detector array reduces patient radiation doses, allows faster imaging time,

and improves image quality by increasing signal-to-noise ratio. Jali e 4ial) dadY) CAdlS de gasa bplAS Jans
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3. Collimation #!3

Proper collimation reduces patient radiation dose by restricting the volume of tissue irradiated. Even
more important is the fact that it improves image contrast by limiting scatter radiation. “sssal) 8l gall 5375
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In multi-slice helical CT imaging, two collimators are used.
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One collimator is prepatient and mounted on the X-ray tube housing or adjacent to it. This collimator
limits the area of the patient that intercepts the useful beam and thereby determines the patient radiation
dose. 51 Cama (1 Thansa 515 gal) anT a5 42 5131 30 o ol o)l o il ) 30w 3 Sl bl gl
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FIGURE 28-21 Multislice helical computed tomography
imaging systems incorporate both a prepatient collimator and
a predetector collimator.

The predetector collimator restricts the X-ray beam viewed by the detector array. This collimator reduces
the scatter radiation incident on the detector array and defines the slice thickness. 23S ¢) e a6i
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The predetector collimator reduces scatter radiation that reaches the detector array, thereby improving
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4. High-Voltage Generator Al 2l Aiga

All multislice helical CT imaging systems operate on high-frequency power. A highfrequency generator

is small because the high voltage step-up transformer is small, so it can be mounted on the rotating
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In helical CT imaging system, the high-voltage generator and the X-ray tube should be matched to
maximum capacity. Approximately 50 kW power is necessary. “ilas ciay ¢ g3lal) adaial) ) guail) a5 2
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5. Patient Positioning and the Support Couch a3 4, 5i 5 (2 yall i e Laas

In addition to supporting the patient comfortably, the patient couch must be constructed of low-Z material,
such as carbon fiber, so it does not interfere with X-ray beam transmission and patient imaging. It should
be smoothly and accurately motor driven to allow precise patient positioning that is unaffected by the
weight of the patient. Jis duaiiiaBala (e 4 gian oy yal) 480 G585 O i (e ISy gy all aoa ) ALY
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When patient couch positioning is not exact, the same tissue can be imaged twice, thus doubling the
radiation dose, or it can be missed altogether. The patient couch is indexed automatically, so the operator
does not have to enter the examination room between imaging sequences. Such a feature reduces the
examination time required for each patient. (5 ya auil) (ud 59 (Say (BB (s jall A8 ) g 5% Y Larie
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