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Imaging and diagnostics

Smart pulmonary ultrasound for COVID-19

POCUS4Covid19 is a new type of software designed to make it easier
for doctors to monitor a course of COVID-19 in a patient. To do this,
the software automatically analyzes predefined indicators in ultra-
sound images of the lungs, making an evaluation easier. A special
module prevents third parties from using the collected imaging data
for purposes other than those for which consent has been given. PO-
CUS4Covid19 is a joint project by the Fraunhofer institutes IGD and
I0SB.

(Darmstadt/Karlsruhe) At the start of the coronavirus pandemic, the demand for
reliable diagnostic tools in outpatient clinics, ICUs, and other hospital settings
swiftly grew. Aside from CT scans and X-rays, thoracic ultrasound proved a suit-
able instrument for diagnosing viral lung infections induced by SARS-CoV-2.
Thoracic ultrasound involves no radiation and can be readily employed at the
hospital bed as many times as desired—and especially makes an interesting op-
tion for point-of-care ultrasound (POCUS). The probe is typically the only thing
to come in contact with the patient, allowing the equipment to be disinfected
easily after use.

Old: visual image analysis

Conventional ultrasound (U/S) is based on the purely visual analysis by a doctor
of a currently displayed image. With pulmonary ultrasound, there are clearly
identifiable patterns that indicate viral pneumonia. Changes in the imaging data
allow the doctor to evaluate the course of the disease. Nevertheless, pulmonary
U/S imaging data is not so easy to evaluate and not every examiner is specifi-
cally trained in pulmonary ultrasound. However, especially in the current pan-
demic situation, a quick and clear evaluation of U/S imaging data is vital.

New: POCUS4Covid19—software for evaluating COVID-19 pneumonia

This is where POCUS4Covid19 comes in: Using quantitative, computer-assisted
image analysis, objective parameters are derived from the U/S imaging data that
are made interpretable and useful in evaluating the course of treatment. This
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software solution provides direct benefits to the acute treatment of patients.
The analysis of the U/S imaging data collected over the course of treatment also
makes it possible to learn from the initial wave of infections in order to be as
prepared as possible for any subsequent waves.

Automatic analysis of characteristic COVID-19 indicators

To this end, the Fraunhofer Institute for Computer Graphics Research IGD con-
tinues to develop software that specifies existing scanline algorithms for U/S im-
aging data, allowing characteristic indicators of COVID-19 to be automatically
detected. For example, the software analyzes what are called B-lines, which re-
flect the interstitial edema found in viral pneumonia. The specific goal is to au-
tomatically detect these B-lines in the imaging data and to quantify their value.
Other characteristic indicators were established by DEGUM, the German Society
for Ultrasound in Medicine, in a COVID-19 protocol that serve as a basis for fu-
ture updates to the POCUS4Covid19 software.

Secure access to patient data

At the same time, access to the collected clinical U/S data will be made easier
and standardized. Typically, imaging data is stored on the ultrasound device it-
self. Fraunhofer IGD is planning separate software with an interface that allows
access to this U/S imaging data via the Medical Data Space (MeDS). The Fraun-
hofer Institute of Optronics, System Technologies and Image Exploitation 0SB
is developing a connector for linking the POCUS software to the MeDS. This in-
terface is designed for two types of U/S imaging data: still images and cine im-
ages, or video streams. The MeDS offers a trusted infrastructure for the secure
exchange of health data between various parties, such as patients, doctors,
hospitals, service providers, and manufacturers. Use of the data can be man-
aged in a user-friendly, transparent, and GDPR-compliant manner. Modern al-
gorithms help with the targeted use of the data.

Unprecedented development

Until now, the computer-assisted analysis of U/S imaging data for COVID-19 di-
agnosis and treatment has led a shadowy existence. For one, stored U/S imag-
ing data is not as structured or accessible as CT imaging data with its PACS
servers. For another, there has yet to be an automated algorithm specifically for
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lung analysis. Both aspects are being addressed in this project. As part of the
“Fraunhofer Solution Days”, a joint talk will provide insight into how the MeDS
can be used to securely transfer imaging data in compliance with data protec-
tion laws, using a POCUS diagnosis of COVID-19 as an example.

By the image analysis experts

The automatic analysis of U/S images is one of the core competences of Fraun-
hofer IGD. Since the start of the 2000s, the institute has been developing new
applications for ultrasonography, including state-of-the-art methods for auto-

matically processing, analyzing, and integrating medical imaging data. This al-

lows a plethora of essential, clinically relevant information to be extracted and
the imaging data to be optimally used along the entire treatment chain.

By the experts for secure data utilization and processing

The “Interactive Analysis and Diagnosis” department develops assistance sys-
tems and intelligent, interactive environments. The design method used, Privacy
by Design, ensures that data protection laws are seamlessly integrated when
developing new technologies.

More information:

Information on the talk at Fraunhofer Solution Days:
https://www.igd.fraunhofer.de/en/veranstaltungen/fraunhofer-solution-days-
2020

More about point-of-care ultrasound at Fraunhofer IGD:
https://www.igd.fraunhofer.de/en/projects/point-care-ultrasound-covid-19

DEGUM COVID-19 protocol (German only):
www.degum.de/arbeitskreise/notfallsonografie/news/detailan-
sicht/news/vorschlag-eines-standardisierten-lungen-ultraschallprotokolls-in-den-
zeiten-von-covid-19.html

IGD

PRESS RELEASE
October 15, 2020 || Page 3 | 4

Fraunhofer
Solution Days
Topic day:

“The health econ-

omy”
October 28, 2020

Talk: 10.30 am
Solution Days website

Daniela Welling | Head of Corporate Communications

Fraunhofer Institute for Computer Graphics Research IGD

Fraunhoferstrasse 5 | 64283 Darmstadt, Germany

Phone: +49 6151 155-146 | presse@igd.fraunhofer.de | www.igd.fraunhofer.de




~ Fraunhofer

FRAUNHOFER INSTITUTE FOR COMPUTER GRAPHICS RESEARCH IGD

PRESS RELEASE

e NN

o1

Photo (M): Automated analysis of point-of-care ultrasound images assists in the diagnosis and treatment of
COVID-19. (@ Fraunhofer IGD)

About Fraunhofer IGD

Founded in 1987, the Fraunhofer Institute for Computer Graphics Research IGD
is the world’s leading institute for applied research in visual computing— com-
puter science based on images and 3D models. We turn information into im-
ages and images into information. Keywords are human-machine interaction,
virtual and augmented reality, artificial intelligence, interactive simulation, mod-
eling, 3D printing and 3D scanning. Around 180 researchers at three locations
in Darmstadt, Rostock and Kiel in Germany develop new technology solutions
and prototypes for industry 4.0, digital healthcare and the smart city. In cooper-
ation with its sister institutes in Graz, Austria and in Singapore, they also take
on international relevance. With an annual research volume of €21 million, we
use applied research to help in the strategic development of industry and the
economy.
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