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Abstract
This study was to evaluate dose reduction and resulting image quality of a new synthetic thyroid shield

based on silicon rubber (SR)-lead (Pb) composites and compare to tungsten paper (WP) and a

Radibabarrier thyroid shields in CT examination of the neck. The synthetic SR-Pb thyroid shield had a Pb

percentage from 0 to 5 wt% and a thickness of 0.6 cm. Scanning on the neck of an anthropomorphic

phantom was performed with and without the SR-Pb, WP, and Radibarrier thyroid shields. The thyroid

shields were placed directly on the neck surface. The thyroid dose was measured using radiophoto-

luminescence (RPL) detectors. Image quality was characterized by consistency of the Hounsfield unit

(HU) on the areas of anterior, posterior and lateral of the neck phantom. Detailed evaluation of the
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image quality was employed by image subtraction. It was found that the thyroid dose at the surface

decreased with an increase of Pb percentage in the SR-Pb shield. The thyroid dose reduction was 34% for

a Pb percentage of 5 wt%. The reduction of the dose using WP and Radibarrier were 36% and 67%,

respectively. The dose reduction when using the WP and Radibarrier was higher than when using the

SR-Pb 5 wt% thyroid shield. However the existence of artifact in the WP and the Radibarrier reduced the

image quality, indicated by a significant change of HU, i.e. the increases of HU in the posterior area were

77% for the WP and 553% for the Radibarrier. The SR-Pb shield produced only a very small artifact,

resulting in an increase of HU in the posterior area of only 9%. The SR-Pb shield is suitable in the daily

clinical setting for thyroid dose reduction in CT examinations while maintaining image quality. © 2020

IOP Publishing Ltd.
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Abstract

Objective: This paper presents the design and development of a new electronic portable device to

assess the human balance of the human body during standing, using a minimal number of sensors

and peripheral components. This device is aimed to evaluate human balance in environments outside

of specialized laboratories, such as small clinics and therapy offices. Approach: The design is based

on previous designs using three or more resistive force sensors attached to the feet, however in the

present work, the sensors were attached on an adjustable platform, to fit several sizes of feet.

Furthermore, all the signal acquisition, process, storage and display are executed by an embedded

electronic system, thus avoiding the use of computers and external peripherals. A new method to

compute the CoP using only two sensors per foot was developed and tested in a group of 50

university students, (17 women and 33 men), 26.04 ± 4.94 years. Main results: It was developed a

portable electronic system to measure the trajectory of the CoP and to calculate the indexes values

derived from it. The system is capable to discriminate between measuring situations (open and
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