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Application of dynamic heart phantom for quality control of cardiac computed tomography

imaging
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Department of Medical Engineering, Xinqgiao Hospital, Army Medical University, Chongqing 400037, China

Abstract: The current dynamic heart phantom is classified as moving gated, functional and simulation phantoms. Herein the
significance of dynamic heart phantom applied for the quality evaluation and quality assurance of cardiac computed tomography
(CT) imaging is briefly discussed, and its developments in the quality control of cardiac CT imaging are introduced. The analysis
revealed that the existing dynamic heart phantoms have limitations in anatomical structure bionic design, tissue equivalent material
and movement characteristics simulation. Therefore, the feasibilities of using equivalent material to establish a four-chamber
heart phantom and simulating motions in the whole cardiac cycle based on volume-time curve are expounded. Furthermore, the
possibilities of a dynamic heart phantom of "structure bionic design and motion simulation" are investigated. This study provides
theoretical basis and technical support for the establishment of standards for quantitatively evaluating the cardiac CT imaging
quality.
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Fig.1 Schematic diagram of a simplified dynamic phantom
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a: Horizontal moving gated phantom b: Vertical moving gated phantom
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Fig.2 Moving gated phantom with different moving pattern

Elements of the horizontal moving gated phantom: C, carrousel; CA, central axial; EW, eccentric wheel; FW, fixed wheel; M,
rotational motor; P, the platform situated on four wheels; T, a plastic tube of 14 mm diameter. Elements of the vertical moving gated

phantom: A, wooden arm; C, catheter; M, rotational motor; P, photodiode; R, three eccentric rods; W, a pair of wheels.
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a: Dynamic phantom and its spatial resolution image
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Fig.3 A variable speed dynamic phantom with spatial resolution module
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Fig.4 Amsterdam three—dimensional gated heart phantom
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Fig.5 Dynamic heart phantom for simulating different degrees of coronary artery calcification and abnormal heart rate
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Fig.6 Multimodal dynamic heart phantom DHP-01

A: Dynamic heart phantom; B: Computed tomography image; C: Ultrasound

image; D: Magnetic resonance image of T,-weighted spin-echo sequence
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a: Dynamic heart phantom
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Fig.7 Three—dimensional simulation phantom for simulating cardiac motion, respiration motion and blood flow
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