What to look for when buying a medical display?

10 golden rules to remember

When considering a new medical display system, accuracy, efficiency and compliance are likely to be the most decisive
criteria. And with good reason. After all, dependable image representations are of vital importance in the healthcare
imaging arena. But how can you recognize products that rank high on all these criteria?

Below, we have listed 10 golden rules to consider when investing in medical display equipment.
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Image stabilization sensors are a must

Over the years, display manufacturers have developed a number of technol-
ogies to stabilize the luminance of their medical monitors. When considering
a medical display solution, it's important to understand that fundamental differences
exist in sensor technology. Understanding these differences will ensure you maximize
your investment.

BACKLIGHT SENSORS

Backlight sensor technology is the most commonly used stabilization method in the
industry. As the name suggests, this technology measures and controls the intensity
of a display’s backlight (near the lamps, at the back of the display). Displays equipped
with backlight sensors will produce stable backlight luminance over time, but do not
perform intervention-free calibration, quantitative Quality Assurance (QA) checks nor
maintain a complete record of the display’s compliance.

FRONT OF SCREEN SENSORS

Contrary to backlight sensors, front of screen sensors perform their measurements at
the front of the display, i.e. where the images and subsequent diagnoses take place.
This approach has numerous (inherent) advantages, but here again, it's important to
do your homework, since not all front of screen sensors are high-precision luminance
photometers able to perform precise quantitative measurements:

* Fixed or mechanical sensors

Some manufacturers equip their monitors with fixed or mechanical sensors which only
monitor the white point of a display. This type of sensor is not NIST (National Institute
of Standards and Technology) traceable. It is therefore important to read all technical
information supplied by manufacturers to understand calibration recommendations
because an external photometer is often required.

* Fixed high-precision luminance photometers

The most accurate measurements are achieved with fixed high-precision front of
screen luminance photometers. These provide accurate and traceable measurements
of the complete DICOM curve twice per second and over the full lifetime of the display.
Due to their position, front of screen luminance photometers account for changes in
the complete optical stack - where the images are being viewed - and not just the
backlight.

The Coronis display line from Barco uses an 18-bit precision photometer called
‘I-Guard’. This patented I-Guard sensor is traceable based on the National Institute
of Standards and Technology (NIST) standard. During the manufacturing process in a
controlled environment, the ‘I-Guard” sensor is calibrated to the center of the screen
along the entire DICOM GSDF curve.
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DICOM states that high-precision front of screen photometers
must be used to perform Quality Assurance

DICOM Part 14, published by the National Electrical Manufacturers Association (NEMA) and the American College of
Radiology (ACR), provides strict quidelines for how grayscale display function calibration and quality assurance tests should be
performed on displays used in diagnostic imaging applications.

* DICOM Part 14 states... “The pho-
tometer may be of the type that
attaches directly to the display face
(with a suction cup) or of the type that
is held away from the display face. If of
the latter type, the photometer should
be well baffled to exclude extraneous
light sources, including light from the
background area of the test pattern.”

A NIST traceable photometer, such as
the I-Guard sensor from Barco, is per-
manently attached to the display face
and is internally baffled to exclude
extraneous light sources. Displays that
use backlight sensors to stabilize lumi-
nance, on the other hand, cannot prove
compliance with the DICOM Part 14
standard without the use of an external
photometer (puck).
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« DICOM Part 14 states...”setting the
DDL for the measurement field to a
sequence of different values, starting
with 0 and increasing at each step until
the maximum DOL is reached.”

Backlight sensors can only quantita-
tively measure the intensity of the
backlights from the rear of the display.
To fully comply with DICOM Part 14, dis-
plays that use backlight sensors require
periodic manual interventions, using an
external photometer. Alternative sys-
tems, such as the I-Guard photometer
and MediCal QAWeb software from
Barco, precisely measure the entire DDL
(Digital Driving Level) range per DICOM
Part 14.

« DICOM Part 14 states...”using a
photometer to measure and record the
luminance of the measurement field at
each command value.”

Again, displays that use backlight sen-
sors to stabilize their luminance can-
not prove compliance with the DICOM
Part 14 standard without the use of an
external photometer. By contrast, the
I-Guard and MediCal QAWeb software
from Barco maintain a complete front-
of-screen QA database without any
human intervention.

Uniformity correction helps to increase the accuracy
of medical image reading

LCD monitors represent a sig-
nificant technological innovation com-
pared to their C(RT-based predeces-
sors. However, all LCD panels suffer
from inherent uniformity imperfections,
which cause arbitrary patterns called
noise or mura. Studies show that a 40%
luminance variation can be measured
between individual pixels.

These unwanted non-uniformities may
have a negative influence on the accu-
racy and efficiency of reading medical
images and of subsequent medical
diagnosis, as they make it difficult
to discriminate subtle image features.
More specifically, they increase the risk
of possible ‘false negatives’ (clinically
relevant features that remain unde-
tected) and possible ‘false positives’
(non-uniformity interpreted as being
part of the medical image).
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Dedicated solutions, like Barco’s Uniform
Luminance Technology (ULT), address
these non-uniformities by character-
izing the non-uniformity (spatial noise
pattern) of the display. Appropriate cor-
rection values for every display pixel
and all video levels are calculated and
applied. ULT does not alter the con-
tent of the medical image. It simply
removes distracting noise in the display,
resulting in improved diagnostic quality
and possibly higher accuracy in clinical
results.



Don’t overlook the benefits of centralized

Quality Assurance

Be sure to consider an all-
inclusive online and remote service for
calibration and QA on medical display
systems. These systems can incorporate
automated DICOM calibration, Quality
Assurance, display asset management,
problem solving and comprehensive
reporting. As such, it assists facilities in
preparing for joint commission audits
and ensures radiologists effortless and
continuous diagnostic confidence with-
out interrupting their busy workflow.
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‘Characterize’ your displays to compensate for

component degradation

Two methods exist in the
industry for maintaining DICOM com-
pliance between calibration measure-
ments. Some medical displays are
‘characterized” during the manufactur-
ing process, thereby creating a factory
default Look Up Table (LUT). Think about
this as resetting the display back to its
original settings.  This default LUT is
designed to provide ‘factory reset’ set-
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ting. However, it doesn’t account for the
degradation of all display components
in the optical stack, like the polarizer
and diffuser, which occur as the display
ages.

To compensate for these changes, some
medical display systems dynamically
‘characterize” a Look Up Table which
is modified each time the display is

In many hospitals, medical
displays are classified as ‘capital equip-
ment’. When not equipped with 3
protective front glass, however, they
are vulnerable to damage from inten-
sive use, cleaning products, finger-
prints, dust, etc. Physical damage of
the LCD is typically also not covered
by the standard warranty conditions.
It is therefore advisable to thoroughly
read the warranty terms and conditions
before making your display selection.

mutually exclusive

Everywhere on the planet
people are rapidly embracing ‘green’
technology. With the introduction of
the Coronis Fusion 6MP DL, Barco has
proven that this eco-awareness doesn't
need to preclude ultimate diagnos-
tic performance. The Coronis Fusion
6MP DL system complies with RoHS
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recalibrated by means of a photometer.
This method is used by Barco, since it
has found that component aging signifi-
cantly affects the DICOM conformance
of the display. The use of a dynamic LUT
gives users a more accurate view of a
display’s current performance.

Protect your valuable LCD by means of
a high-quality protective glass

Due to the wide array of environ-
mental factors that can damage an
LCD screen, Barco installs high-quality
protective covers on its Nio and Coronis
display systems. The benefits are clear:
improved durability, easy cleaning, pro-
tection against inadvertent damage and
reduced eye fatigue. Moreover, Barco’s
protective covers use a proprietary coat-
ing which reduces reflection to <0.5%
and significantly improves visible con-
trast.

Eco-friendliness and diagnostic precision are NOT

(Restriction of Hazardous Substances)
and WEEE (Waste Electrical and
Electronic Equipment) requlations, and
it consumes 27% less power than the
average dual-head 3MP color display
system, while at the same time ensur-
ing supreme diagnostic precision.
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Seamless ‘Fusion” design for
improved reading comfort

www.barcomedical.com

Choose a display that perfectly matches your
application needs

Medical displays come in all sizes and resolutions. When buying a new solu-
tion, it's essential to select a display that is well-adapted to your specific application
and reading environment. But it shouldn't stop there. When considering new screens,
it is also wise to anticipate future trends, such as the rapid shift towards multi-
modality color imaging.

Barco’s wide product portfolio enables healthcare professionals
to always find a ‘fit-for-purpose” solution for
their specific needs or preferences. Besides
traditional dual-head monitor systems, cus-
tomers can opt for the latest ‘Fusion’
display systems, which make it possible to
use 3 30-inch screen as two seamless dual
heads or one large single-head display.

In addition, Barco is a pioneer and specialist
in multi-modality displays system, allowing
you to simultaneous read color, grayscale
and fused modalities on a single multi-
purpose monitor.

All warranty conditions are “not the same”

When considering your next medical display purchase, be diligent in review-

ing the elements of the factory warranty. Ask for documentation of warranty

claims. Reading through the warranty terms and conditions can provide
better insight into what the factory warranty actually covers and what performance
level is guaranteed.

Barco’s warranty clearly states that the display systems, including the graphics control-
ler, are warranted for a period of 5 years. Barco has been a solid and trusted provider
of medical imaging technology for over twenty years, and its products and service
have been valued by customers all over the globe.

Purchase a complete product solution
from one vendor

A complete imaging solution includes displays, a high-performance graphics
controller, and dedicated software for Quality Assurance. Some display companies rely
on third parties for components like graphics controllers and software. This raises the
potential for complications and incompatibilities within display systems.

Barco, however, focuses on providing a complete product solution that has gone
through rigorous validation testing with all major workstation manufacturers and PACS

companies. This approach ensures you that all components are designed to function
smoothly as a system and it gives you a single point of contact for support.
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