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2XU�UHVHDUFK�KDV�VKRZQ�WKDW�XS�WR�����RI�DOO�GLDJQRVWLF�XOWUDVRXQG�WUDQVGXFHUV�
FXUUHQWO\�LQ�FOLQLFDO�XVH�KDYH�VRPH�IRUP�RI�SHUIRUPDQFH�FRPSURPLVLQJ�VHUYLFH�
LVVXH��3UREOHPV�UHODWHG�WR�GHDG�HOHPHQWV�ZLWKLQ�DQ�DUUD\�PD\�JR�XQQRWLFHG�
E\�FOLQLFLDQV�DV�HDUO\�V\PSWRPV�KDYH�D�PRUH�GUDPDWLF�HIIHFW�RQ�'RSSOHU�SHUIRUPDQFH�
WKDQ�RQ�LPDJLQJ�SHUIRUPDQFH��2XU�H[SHULHQFH�KDV�VKRZQ�WKDW�YHU\�IHZ�KRVSLWDOV���
LI�DQ\��LQ�7KH�8QLWHG�6WDWHV�KDYH�D�SURJUDP�LQ�SODFH�WKDW�URXWLQHO\�WHVWV�WUDQVGXFHUV�
LQ�DQ�REMHFWLYH��HYLGHQFH�EDVHG�PDQQHU��,I�WHVWHG�DW�DOO��KRVSLWDO�RU�2(0�SHUVRQQHO�
W\SLFDOO\�XVH�D�WLVVXH�PLPLFNLQJ�SKDQWRP�WR�HYDOXDWH�SUREH�DQG�V\VWHP�SHUIRUPDQFH��
2XU�GDWD�GHPRQVWUDWHV�WKDW�WKLV�LV�D�VHULRXVO\�IODZHG�DSSURDFK�DQG�UHVXOWV�LQ�
FOLQLFLDQV�XVLQJ�FRPSURPLVHG�WUDQVGXFHUV�XQDZDUH��WKHUHE\�SRWHQWLDOO\�SURGXFLQJ�
HUURQHRXV�
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In diagnostic ultrasound examinations, 
transducer “health” is key to diagnostic 
efficacy. It is known that individual 
transducer element integrity within an 
array is central to overall probe 
performance and over time, with 
normal use, elements can cease 
working or loose sensitivity, leading to a 
potentially negative impact on the 
clinical efficacy of the ultrasound 
examination. Investigating this issue, the 
authors evaluated transducers with 
selected elements disabled compared 
to fully functioning arrays, examined 
how dead elements affected 
ultrasound beams, acoustic parameters,
flow phantom / tissue phantom results as
well as human imaging. Results: As few 
as 2 consecutive dead elements can 
materially impact the beam profile; four
or more can significantly reduce 
resolution and penetration, increase the
noise floor, and cause Doppler peak 
velocity errors, flow ambiguity and 
spectral broadening. Tissue phantoms 
proved to be equivocal in spotting 
defective elements. Conclusion: array 
heath is critical to high-quality, 
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Results: “As few as 2 consecutive dead 
elements can materially impact the 
beam profile; four or more can 
significantly reduce resolution and 
penetration, increase the noise floor, 
and cause Doppler peak velocity 
errors, flow ambiguity and spectral 
broadening. Tissue phantoms proved to 
be equivocal in spotting defective 
elements.”  
 

Conclusion: “…array heath is critical to 
high-quality, efficacious ultrasound 
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³«LI�HOHPHQW�WR�HOHPHQW�XQLIRUPLW\�LV�QRW�JRRG�HQRXJK��
ZH�HIIHFWLYHO\�FUHDWH�D�UDQGRP�DUUD\�ZLWK�UDQGRP��
HOHPHQW�VSDFLQJ��*UDWLQJ�OREHV�DUH�QRW�ZHOO�GHILQHG�

LQ�WKLV�FDVH��WKHLU�DQJOHV�DUH�DOVR�UDQGRP«´�
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DQG�PD\�FKDQJH�WKH�VSHFWUDO�PHDQ�YHORFLW\�´�
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