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Introduction:
Point of Care Ultrasound (POCUS) is becoming prevalent in wilderness and austere environments, and is often the only imaging modality available in the backcountry. Although cellular and data coverage is increasing in remote areas, there are still cases where modern communication methods are unavailable. 
Objective:
This study looks at the viability of transmitting POCUS images from austere environments using Slow Scan Television (SSTV) image transmission methods over VHF (Very High Frequency) handheld radio units.

Methods:
IRB exemption obtained for this study. Multiple anonymous POCUS images were obtained from Emergency Medicine department staff, with the 15 best images selected for use. These images were placed on a smartphone which encoded the images using various SSTV transmission protocols and output these audio signals to an attached VHF radio. A second radio and smartphone (1 to 5 miles away) received and decoded the signals back into images. The original images and transmitted images were randomized into a survey, and a standardized Ultrasound Quality Assurance scoring scale (1-5 points) was used to grade each image. This survey was completed by hospital faculty credentialled in reading ultrasound images.

Results:
Response scores for each image were averaged, and the difference in average score between the original image and transmitted image was obtained. Our results show a 2.83%* (0.1416* raw score) decrease in average scores after transmitting. A two sample t-test showed {no statistical difference in average scores between the original and transmitted images with a p-value of XX.XX //OR// a statistical difference in average scores between the original and transmitted images with a p-value of XX.XX, however this difference is not clinically significant}.** In a comparison of one image transmitted using multiple SSTV encoding methods and over distances ranging from 1 to 5 miles, 100% of survey responders reported that the images were clinically high enough quality for use.


Conclusions:
With an insignificant difference between original POCUS images and images transmitted over long distances using SSTV over VHF radio, this method would seem to be a viable option for transmitting of ultrasound images over long distances in remote areas without more modern forms of communication. There is the potential for this method to be useful for other data transmission in the wilderness such as patient injury images and EKG tracings.



* Preliminary as of 3/21/22, data collection window closes 3/31/22 and final figures will be calculated at that time, but we expect very little change in final numbers.
** Final statistical calculation will be preformed once data collection is complete
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Introduction: Point of Care Ultrasound (POCUS) is becoming prevalent in wilderness and austere environments, and is often the only imaging modality available. Although cellular and data coverage is increasing in remote areas, there are still cases where modern communication methods are unavailable. 

Objective: This study looks at the viability of transmitting POCUS images from austere environments using Slow Scan Television (SSTV) image transmission methods over VHF (Very High Frequency) handheld radio units for remote interpretation.

Methods: 15 de-identified POCUS images were selected. These images were encoded to an SSTV audio stream and transmitted over a VHF radio. A second radio and smartphone 1 mile away received and decoded the signals back into images. The original images and transmitted images were randomized into a survey, and a standardized Ultrasound Quality Assurance scoring scale (1-5 points) was used to grade each image. This survey was completed by hospital faculty credentialled in reading ultrasound images.

Results: Response scores for each image were averaged, and the difference in average score between the original image and transmitted image was obtained. Our results show a 3.86% decrease in transmitted image scores. A paired t-test showed no statistical difference in average scores between the original and transmitted images (p <0.05). In a comparison of the same image transmitted using multiple SSTV encoding methods and over distances ranging from 1 to 5 miles, 100% of survey responders reported that the images were clinically high enough quality for use.

Conclusions: This method would seem to be a viable option for transmitting of ultrasound images over long distances in remote areas that lack more modern forms of communication. There is the potential for this method to be useful for other data transmission in the wilderness such as patient injury images and EKG tracings.
