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Point-of-care ultrasound

sCanners

Key purchasing considerations

oint-of-care (POC) ultrasound refers to ultra-
sound exams performed by the treating clini-
cian and other non-imaging-specialist health-
care professionals. While many types of ultrasound
scanners can be purchased for POC exams—
including a full-featured cart-based system costing
more than $100,000—several vendors now market
scanners that are specifically intended for POC
applications.

In addition to user preference and image quality,
the major purchasing considerations are:

« Configuration—The types of studies to be per-
formed will dictate the capabilities, options, and
features that will be needed.

o Portability—Where the scanner will be used
will influence the choice of mounting options.

« User interface complexity—Who will be using
the scanner will determine how easy it needs
to be to use.

Once these issues have been addressed, buyers
should perform appropriate apples-to-apples com-
parisons of POC scanners and negotiate pricing.
End users should perform evaluations of the scan-
ners under consideration to compare image quality,
ease of use, and other factors. The goal should be
to choose a scanner that will best meet your facil-
ity's current clinical needs and that is most likely
to address potential future.

Configuration—What types of studies will
be performed?

The specific clinical applications (ie, the types of
imaging procedures the scanner will be used for)
will dictate its base configuration. The configura-
tion choices include the imaging modes available,
the image display and analysis software, and the
transducers. For example, a scanner configured for
use in labour and delivery would need an obstetrical
calculation package and a low-frequency curved
linear-array transducer suitable for third-trimester
pregnancies, whereas a system used for anaesthe-
siology applications would have software to enhance
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needle visualisation, plus high-frequency linear-array
transducers suitable for superficial imaging.

Recognising the diversity of POC ultrasound
applications, some vendors offer several versions
of their systems, each designed for unigue clin-
ical specialties. These specialised configurations
enhance the use of the device for the given clin-
ical application, but may present limitations if the
scanner is going to have other clinical uses. If the
scanner will be used for shared services, buyers
should ask vendors if it can be configured for mul-
tiple applications.

The primary modes of operation include the
following:

« B-mode (brightness mode) depicts anatomy as
a 2-D display and is the basic imaging mode
found on all ultrasound scanners.

+ M-mode (motion mode) is used to assess the
motion of tissues (eg, the opening and closing
of heart valves) and is primarily used for cardiac
assessments.

» Doppler modes enable assessment of blood flow
and are available in qualitative and quantita-
tive versions.

« Colour-flow imaging is a qualitative means
to assess blood flow and comes in two ver-
sions, colour Doppler imaging (CDI) and
power Doppler imaging (PDI). CDI displays
the direction of blood flow relative to the lo-
cation of the transducer, whereas PDI dis-
plays the strength of the blood flow. Both
these modes are routinely utilised by many
clinicians who use POC ultrasound.

« Quantitative Doppler modes are used by
clinicians who need to better characterise
blood flow. The quantitative Doppler modes
are pulsed wave (PW) and continuous wave
(CW). PW allows analysis of flow at a specific
depth in the B-mode image but is subject to
some limitations—most notably its inability
to measure very high flow velocities. PW is
used in such disciplines as rheumatology,
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emergency medicine, and vascular surgery.
CW is used for cardiac applications and can
be used to measure higher blood-flow ve-
locities than PW can.

« Needle-enhancement mode improves the de-
tection and display of needles and other in-
terventional devices and is used during inter-
ventional procedures such as needle biopsies
and catheter placements. We recommend that
a needle-enhancement mode be included on
any scanner used in interventional procedures.

As for transducers, many types are available, and
their cost can range from a few thousand dollars to
more than $20,000 each. Therefore, it is important
to buy only those transducers that are required to
perform the services intended.

“ THE GOAL SHOULD BE TO
CHOOSE A SCANNER THAT WILL
BEST MEET YOUR FACILITY'S
CURRENT CLINICAL NEEDS AND
THAT IS MOST LIKELY TO ADDRESS

POTENTIAL FUTURE ”

Transducer types include:

« Flat linear array—Primarily used to assess su-
perficial structures (eg, the breast or thyroid)
and for most vascular imaging applications.

e Curved linear array—Primarily used for obstet-
rical and abdominal applications.

e Sector—Primarily used for cardiac applications
and some deep abdominal applications (eg, for
bariatric patients).

« Endocavity—Designed to be inserted into the
body. They are available in a variety of designs
that include endovaginal transducers for gynae-
cological and early obstetrical applications, en-
dorectal transducers for prostate applications,
and transoesophageal transducers for inser-
tion into the oesophagus for detailed cardiac
assessments. Some vendors offer endocavity
transducers that can be used for both endovag-
inal and endorectal applications, which obvi-
ates the need to buy two individual transducers.

Portability—Where will the scanner be
used?

The size and weight of POC ultrasound scan-
ners that are not designed to be handheld can
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Figure 1. POC ultrasound scanner on a wheeled cart. The cart has holders for
transducers and gel bottles, plus storage bins for other accessories, creat-
ing a self-contained system that can be easily transported and positioned at
the patient's bedside. Shown here is the GE Venue 50 scanner. (Image cour-
tesy of GE)

Figure 2. POC ultrasound scanner on a wall mount in an emergency depart-
ment trauma bay. The wall mount allows ready access to the scanner without
requiring any floor space. Shown here is the Mindray TE7 scanner. (Image
courtesy of Mindray)
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Figure 3. POC ultrasound scanner on a tabletop stand. A tabletop stand
allows the scanner to be placed on a horizontal surface such as a bedside
table or counter during examinations. Tabletop stands may be standard
equipment or optional. Shown here is the Mindray TE7 scanner. (Image cour-
tesy of Mindray)

make them challenging for users to hold, while
performing clinical studies. Thus, vendors offer a
variety of mounting options to enhance the use of
the device in different clinical settings. Listed below
are common mounting options for POC scanners,
as well as settings where these options may be
most appropriate.

« Wheeled cart—Allows users to easily trans-
port the scanner between patient rooms or to
other locations within a facility. (See Figure 1).
Wheeled carts provide a stable platform for the
scanner and include transducer and gel-bottle
holders and storage for accessories. A cart also
provides an easy method to adjust the posi-
tion of the scanner in relation to the patient
during an exam. Cart-mounted POC scanners
are commonly used in emergency departments,
surgical suites, and critical care units. Because
use of a wheeled cart creates a self-contained
system with all needed components and ac-
cessories readily at hand, it may be an attrac-
tive option even for settings that don't require
the scanner to be transported (eg, private phy-
sician office).

«  Wall mount—Allows the scanner to be mounted
to an articulating arm so that it is readily
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accessible for use but does not require any
floor space. (See Figure 2.) Thus, a wall mount
may be a useful option for settings where floor
space is limited (eg, small emergency depart-
ment rooms, private physician offices). Wall
mounts are typically limited in terms of trans-
ducer holders or storage space, so transducers
and accessories must be kept in a convenient
location nearby.

« Tabletop stand—Provides a means to place the
POC scanner on an existing counter or table.
Tabletop stands may have transducer and gel-
bottle holders but lack storage for accessories.
(See Figure 3.) These stands are most appro-
priate for users who do not need to transport
the scanner between care settings, such as
those in a private physician office. Some scan-
ners employ a kickstand or other method for
keeping them upright on a table during use.

Users who frequently need to perform imaging
assessments in a variety of locations within a fa-
cility should consider such aspects as battery life
and the overall size of the POC system (ie, the
scanner, transducers, and accessories). When the
scanner is not in use, it should be kept in a location
that has access to AC power receptacles to keep
the scanner's battery charged. Additional care-set-
ting considerations include device integration with
existing infrastructure (e.g., connection to an elec-
tronic medical record [EMR] or picture archiving and
communication system [PACS]), personnel access,
and security.

“ THE SIZE AND WEIGHT OF
POC ULTRASOUND SCANNERS THAT
ARE NOT DESIGNED TO BE HANDHELD,
CAN MAKE THEM CHALLENGING FOR
USERS TO HOLD WHILE PERFORMING
CLINICAL STUDIES ,,

User interface complexity—Who will be
using the scanner?

Recognising that POC ultrasound is used by in-
dividuals who have a wide range of imaging skills
and experience, vendors have incorporated the
latest technologies—including touchscreen inter-
faces and tablet-computer functionality—to make
their systems easy to use. The ease of use of the
scanner is related to its level of technical complexity
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(ie, the number of, and ease of access to, user-
adjustable parameters) and its imaging capabili-
ties (eg, modes of operation). POC scanners that
possess fewer user-selectable imaging parame-
ters and fewer imaging modes may be appealing
to new or less experienced users; however, their
simplicity has the potential to limit the types of
data that can be acquired and the ability to opti-
mise image quality.

In addition to considering the skills and expe-
rience of the end users, buyers should recognise
that those skill levels will improve over time. As
users' skills improve, they may want to perform
more complex assessments and use the scanner
for additional applications, which may require up-
grades to the scanner.

Buyers should inquire about any potential limita-
tions of the scanner in terms of the types of trans-
ducers supported, the available modes of opera-
tion and other features, and the upgradability of the
device. Scanners that can be upgraded may be a
better option than models that have limited upg-
radability: having the flexibility to add new trans-
ducers, imaging modes, or other features to an ex-
isting scanner will likely be more cost-effective than
having to purchase a completely new one should
clinical demands change over time.

Where practical, facilities that require multiple
scanners may want to standardise on just one
model or a single vendor's product line to facilitate
clinician familiarity with the units and to simplify
maintenance. However, we recognise that stand-
ardisation on just a single model or vendor may
not be practical due to the needs of some clinical
specialties.

Finalising the decision

Once the issues described above have been ad-
dressed, buyers should perform appropriate apples-
to-apples comparisons of POC scanners and nego-
tiate pricing. When pricing scanners, buyers should
consider the overall configuration of the system, in-
cluding the standard features, as well as the addi-
tional costs of transducers, mounting hardware, and
other options. End users should perform evaluations
of the scanners under consideration to compare
image quality, ease of use, and other factors. The
goal should be to choose a scanner that will best
meet your facility's current clinical needs and that
is most likely to address potential future changes
in the utilisation of POC ultrasound. m
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Biscipling of Stience, The Infegeity of Independence

ECRI Institute, a nonprofit organisation, dedicates
itself to bringing the discipline of applied scien-
tific research in healthcare to uncover the best
approaches to improving patient care. As pioneers
in this science for 50 years, ECRI Institute marries
experience and independence with the objectivity
of evidence-based research.

ECRI’s focus is medical device technology, health-
care risk and quality management, and health tech-
nology assessment. It provides information services
and technical assistance to more than 5,000 hospi-
tals, healthcare organisations, ministries of health,
government and planning agencies, voluntary sector
organisations and accrediting agencies worldwide.
Its databases (over 30), publications, information
services and technical assistance services set the
standard for the healthcare community.

More than 5,000 healthcare organisations world-
wide rely on ECRI Institute’s expertise in patient
safety improvement, risk and quality manage-
ment, healthcare processes, devices, procedures
and drug technology. ECRI Institute is one of only
a handful of organisations to have been desig-
nated as both a Collaborating Centre of the World
Health Organization and an evidence-based prac-
tice centre by the US Agency for healthcare research
and quality in Europe. For more information, visit

ecri.org.uk
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