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ESC eHealth Task-Force

• The leadership of the ESC has identified that ehealth is a 
very important topic for the comming years and has put it
on top of their agenda. 

• The past-president of the ESC, Prof. Panos Vardas eluded to
this extensively during his farwell speech at the annual ESC 
Congress in Barcelona in 2014.

• The recognition of the importance of eHealth has resulted
into the initiative of a taskforece eHealth which was started
early 2014.

• The task-force has the following members: Martin R Cowie, 
Jeroen Bax (ESC president-Elect), Nico Bruining, John GF 
Cleland, Frederich Koeler, Marek Malik, Fausto Pinto (ESC 
president), E van de Velde, Panos Vardos (ESC past-
president)



ESC eHealth Task-Force and Position Paper

• Paper based on discussions between Board members of the ESC (including 
its Executive Officers), members of the Working Group on e-cardiology, and 
members of the CRT that took place during a workshop in Brussels on 9 
April 2014.

• It aims to highlight the key aspects of e-health that relate to CV  health and 
the delivery of healthcare to individuals with, or at risk, of CVD.

• Paper to reflect the current position of the ESC on e-health.

• The vision of the ESC is to play a pro-active role in all aspects of the e-
health agenda, helping to develop, assess, and implement effective ICT 
innovations in the support of cardiovascular health and health-related 
activity across Europe. 

• The paper is currently under review at the European Heart Journal



Key ESC deliverables defined in the fields of:

• Education and training

• of its members in the appropriate use of e-health, including all seven domains listed in 
the introduction to this Paper

• Regulation /quality control

• Active role in discussions regarding regulation and quality control of ICT technologies as 
they relate to CVD in Europe, including (where appropriate) setting benchmark quality 
standards for relevant technologies 

• Active role in the societal and political discussions regarding data security and 
confidentiality issues, particularly with regard to its members working in countries with 
different legal constraints 

• Research & Development

• To support research into the development, evaluation, and implementation of e-health 
technologies and innovation, with an emphasis on establishing the clinical and cost-
effectiveness of such innovation – ethics?

• Advocacy

• To promote policy dialogue related to e-health at local, national and international level 
with all relevant stakeholders, including government, regulators, payers, professional 
bodies, citizens, patients, health care professionals, and industry

• To provide a resource for citizens in the member countries to assist them in assessing the 
potential benefit and any associated risks of e-health applications in cardiovascular 
disease prevention, diagnosis and treatment.
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European Congress on e-Cardiology & e-Health

New Congress possibly in summer 2016
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Cardiovascular Imaging on Mobile Devices.
Is it Feasible?

Szekely et al., Eur J Radiol 2013;829-36
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Cardiovascular Imaging on Mobile Devices.
Is it Feasible?
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Mobile MIM

http://www.mimsoftware.com/products/mobile/

Mobile visualization

Access to your 
patient data
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ResolutionMD

http://offers.calgaryscientific.com/resolutionmd4
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ResolutionMD

http://offers.calgaryscientific.com/resolutionmd4
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FDA Guidance

The FDA regulates software and devices according to three classes. In 
Classes I and II, products can be released without FDA approval but are 
subject to scrutiny from the agency and can be taken off the market at its 
behest. 
In Class III, on the other hand, products require pre-market approval. 
“The FDA’s initial response was that these apps should be subject to pre-
market approval,” Hirschorn said.

In July of 2011, the agency released a draft version of guidance on mobile 
medical apps. Regarding imaging apps, “They said they can pose risks”.

“For example, interpretation of images could be adversely affected by 
smaller screen size, lower contrast ratio and uncontrolled ambient light. 
All of those things are very reasonable concerns.”

FDA Approval Classes I, II & III
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So Mobile Medical Imaging seems to be 
“Technically” Feasible and 
is Commercially Available

However, there are still many challenges, 
more especially within Cardiac Imaging 

amongst which “Clinical” Feasibility and 
Validation
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Cardiac Imaging

Cardiology depends 
on dynamic imaging
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Cardiac Imaging (MSCT) & Mobile Review

Workstation Mobile

The interpretation of coronary CTA using 
a mobile handheld device with dedicated 
software for medical image evaluation 
possesses high diagnostic accuracy for 
detection and exclusion of significant 
coronary stenosis.

LaBounty et al., JACC Card Imaging 2010;5(3):482-90
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Cardiac Imaging (Echo) & Mobile Review

Choi et al., JASE 2011:1325-30

Remote expert interpretation on 
smartphones may improve access to 
expert echocardiographic consultation.
When paired with images acquired by a 
PCU device, the increased mobility in 
image acquisition and interpretation may 
markedly expand the use of echo in 
heretofore inaccessible clinical settings.
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Short History
of Image-Based 
Tele-Cardiology

&
Miniaturization
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TeleCardiologyTeleCardiology

First experiment by Willhelm Einthoven (1860-1927) in 1906, remote 

consultation by telephone

Peace keeping mission in Bosnia, 1991-1995
Ultrasound examination at the Mt. Everest, May 1998Ultrasound examination in an aircraft with Terason equipment,

September 2000

Launch of the Ultrasound System to the

International Space Station
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Tele-guiding echo examinationTele-guiding echo examination

Intranet

2*12 (video) + 1 (speech) Mbps

25 Mbps

Digital echo viewing roomExamination room

Camera
controls

Analog Video

Video

Audio
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UltraSound TeleGuidingUltraSound TeleGuiding

“Live”

Ultrasound

Previous

Made ECG

“Live”

Examination

“Live”

Comment
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TeleGuiding EquipmentTeleGuiding Equipment

RTPtv

Software

Remote

Controlled

Camera

Wireless

Headset

LML33

Framegrabber

Red Hat

Linux OS

Network Bandwidth

13 Mbps
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Mobile Devices

Device Development
Since 2007

When on a 4G network, 
the bandwidth of the 
network connection 

can be up to 50 Mbps



ThoraxcenterImaging Group

Mobile Devices & Cardiac Imaging

Screen resolution and network bandwidth 

might require some form of image sizing 

and perhaps even some compression
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Bandwidth CalculationBandwidth Calculation

Resolution 720 * 560 pixels

Sample depth 24 bits

Sample rate 25 frames/sec

Formula bitrate: resolution * sample depth * sample rate

722 * 560 * 24 * 25 = 242 Mbps

Formula compression: sampled bitrate / send bitrate

Example 12 Mbps : 240 / 12 = 20
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Necessary Bandwidth’sNecessary Bandwidth’s

Resolution Images/s Bandwidth Quality

Low 352 * 288 25 4 Mbps VHS tape

Medium 720 * 565 25 15 Mbps Studio TV

High 1440 * 1152 25 60 Mbps HDTV

Very High 1920 * 1152 25 80 Mbps Film

Modern compression algorithms could be more 
efficient, such as H.264 and H.265. However, to my 

knowledge it has not been applied within medicine yet.
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Providers
&

Speed

Mobile Network Coverage

3G 4G

Coverage for HD movie streaming
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Coronary Angiography and Compression

Image size in Adult 
Cardiology is 
mostly 1024*1024

Image size in our 
Pediatric Cathlabs
is 2048*2048

In which phase is remote/mobile assistance required? 

The images are only 
uncompressed during 
the procedure
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Coronary Angiography and Compression
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Coronary Angiography and Compression
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100% 20%50%80%

Coronary Angiography and Compression

On first impression compression ratios up to 10:1 seem not to influence the 
“quality” of the images. However, tiny details might be lost and more 
research is necessary in clinical cases in which by example small intimal 
tears or calcifications are in play.
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Challenges of
Integrating Mobile devices
Into Clinical Practice and 

Workflow
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Some of the Challenges

• Integration in existing environment

• Who or what is responsible for storage 

and distribution?

• “Screen” Quality of reading devices

• Influence of environment were images 

are observed
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Ambient Light

Screen Brightness

Careful Use

Distractions

Dirty Screen

Viewing Angle

State of Mind

Screen Protectors

Image Intepretation on Mobile Devices

Mobile MIM Software
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Motion

Bad Vision

Shaky Hands

Broken Screen

Wireless Access

Damage

Battery

Lack of Training

Image Intepretation on Mobile Devices

Mobile MIM Software
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Image Intepretation on Mobile Devices

Lack of Information

New Hardware

Mobile MIM Software
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Ambient Light

Viewing Angle

Screen Brightness

Image Intepretation on Mobile Devices

Mobile MIM Software
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DICOM Calibrated Viewing of Medical Images



ThoraxcenterImaging Group

Image Quality Characteristics of Handheld 
Display Devices for Medical Imaging

Yamazaki et al., PLOS one 2013;8(11):e79243

Different mobile devices with different types of screen and sizes were 
tested in a professional setup
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Image Quality Characteristics of Handheld 
Display Devices for Medical Imaging

Yamazaki et al., PLOS one 2013;8(11):e79243

We prove that handheld displays can have improved spatial resolution 
and noise characteristics compared to medical workstation displays 
particularly for recent hardware of the devices.

However, since the luminance characteristics of handheld displays do 
not comply with the Grayscale Standard Display Function (GDFS) 
response, the displayed image contrast is different from images 
radiologists and medical staff are familiar with viewing on their 
workstation displays.
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The Effect of Ambient Light on Handheld 
Display Image Quality

Liu et al., J Digit Imaging 2014;27:12-18

Handheld display devices for medical imaging exhibit characteristics that may in some
circumstances significantly affect image quality. Users must be aware of the
limitations when the screen is viewed under different ambient illuminations.

We show that handheld displays have relatively high reflectivity that varies with
screen technology and causes glare in high illumination environments.

We also show that this high reflectivity leads to decreased detection performance
using the DENOTE technique, a noise-embedded text detection task, for analysing
which ambient illuminations are suitable for viewing medical images on handheld
devices. We found that as illuminance increases, user performance for the detection
task considered greatly decreases.
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iPad Air 2 Diminished Reflectivity
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THE Major Challenge =

Validation

How to evaluate the diagnostic performance 

differences between images evaluated in the 

controlled hospital environment and those 

observed using a mobile device on the go?
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A “Possible”
Future Development

Of
Mobile Cardiovascular 

Imaging and Tools



ThoraxcenterImaging Group

Google Glass in the Cathlab

Dr. Safirstein J., @TCT 2014
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Google Glass in the Cathlab

Dr. Safirstein J., @TCT 2014
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Google Glass in the Cathlab

Dr. Safirstein J., @TCT 2014
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Summary

Mobile devices have revolutionized the way we 

communicate and access data. 

The high-speed communication networks and 

the quality of the mobile devices in processing 

speeds, storage capabilities and with respect to 

imaging, the excellent quality of the displays, 

has brought mobile medical imaging a major 

step closer to clinical practice, but there are still 

many challenges such as validation. 
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END


