	UOG – REB
	SOP # 016
	Page 1 of 2

	Recording Ultrasound Images in Human Subjects



	Short Title


	Ultrasound

	Effective Date


	August 23, 2013

	Approved by REB


	August 21, 2013

	Version Number


	Version 1


Background

Ultrasound imaging is a technique that can be used to monitor the structure, position and deformation of biological tissues in real time. These images/recordings can then be captured and analyzed off-line. The standard operating procedure for this technique is as follows.

1. Subjects will be required to wear appropriate clothing that allows easy access to the body region of interest for the particular experimental procedure. 
2. Hypoallergenic ultrasound gel will be placed on the skin over the region to be imaged.
3. The Sonosite M-Turbo ultrasound system will be used in the pre-programmed settings for musculoskeletal or nerve imaging. A 5-16 MHz linear array transducer will be used. Under these settings with these components, Thermal Index (TI) and Mechanical Index ( MI) values do not exceed 0.1 and 0.7-1.0, respectively.
TI represents the relative risk of tissue temperature rise, and MI represents the relative risk of inducing a non-thermal adverse bio-effect (ie. cavitation). MI values greater than 0.7 increase the risk of cavitation if a contrast agent using gas microspheres is being used; no contrast agents will be used in this SOP. Further, Health Canada states that for general use MI values should be less than 1.9 (Guidelines for the Safe Use of Diagnostic Ultrasound, Health Canada, 2001; http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/radiation/01hecs-secs255/01hecs-secs255-eng.pdf)). Health Canada also states that TI values less than 1.0 result in thermal effects that are negligible for the vast majority of conditions of a diagnostic ultrasound examination (Guidelines for the Safe Use of Diagnostic Ultrasound, Health Canada, 2001; http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/radiation/01hecs-secs255/01hecs-secs255-eng.pdf)..
TI and MI values will be continually monitored on-screen during all scans. If TI values ever exceed these thresholds, the following safety guidelines will be used:
Table 1: Thermal Index scanning time guidelines (The British Medical Ultrasound Society).
	TI value
	Scanning time (minutes)

	>1.0 - ≤1.5
	120

	>1.5 - ≤2.0
	60

	>2.0 - ≤2.5
	15

	>2.5 - ≤3.0
	4

	>3.0 - ≤4.0
	1


As no contrast agents will be used in this research, the MI is considered a less important assessment of risk. However, imaging parameters will always be adjusted to ensure MI never exceeds 1.9. 

4. Experimenters performing the ultrasound imaging will be trained by Dr Stephen Brown, who has been trained in the use of diagnostic ultrasound as part of his PhD work at the University of Waterloo, and has published two papers using similar ultrasound techniques and systems as outlined in this SOP (Brown SHM & McGill SM 2008 Eur J Appl Physiol;104:1021-1030; Brown SHM & McGill SM 2010 Clin Biomech;25:115-123).

5. The Sonosite M-Turbo system was purchased and obtained in January 2013.  According to the M-Turbo User Guide from Sonosite: “No periodic or preventative maintenance is required for the system, transducer, or accessories other than cleaning and disinfecting the transducer after every use. There are no internal components that require periodic testing or calibration.”

6. This system is stored in the laboratory of Dr Stephen Brown (ANNU 358). Its use will be monitored by Dr Brown; any collaborative use will be approved by Dr Brown and overseen by Dr Brown or one of his trained graduate students.

7. After all imaging is completed the ultrasound gel will be cleaned from the skin using KimWipe tissues.

8. The ultrasound transducer will be cleaned by wiping with alcohol after completion of imaging on each individual subject.
