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Ultrasound has been utilized by the medical
community since the 1950's as a safe and flexible
imaging modality. Over the last fifty years
technological developments have substantially
broadened the range of applications for ultrasound
imaging, improved image quality, data processing
and image presentation and enabled the
miniaturization of systems into portable units. These
developments have resulted in ultrasound still being
considered the imaging modality of first choice by
most clinicians despite the more recent introduction
of technologies such as MRI, CT, PET etc.

The evolution of ultrasound imaging and the
introduction of these other imaging technologies
have however not addressed the imaging
requirements of the surface of the body, despite the
skin and underlying soft tissue being the subject of
many diseases and injuries. Here, a combination of
very high resolution imaging and the ability to
differentiate between subtle differences in soft
tissue characteristics is required. Systems
addressing this need also have to be affordable to
the clinical groupings associated with dermatology,
wound care, aesthetics, etc. and be user friendly.

Longport has developed ultrasound imaging
technology that addresses these requirements, the
EPISCAN 1-200.
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Screen of EPISCAN showing image of dermis with linear measurment applied
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This EPISCAN utilizes broadband ultrasound at
frequencies from 10 to 50MHz to image the skin and
underlying soft tissue. The system is primarily digital
in design enabling flexible and cost effective data
processing and presentation. The ultrasound data is
digitalized in real time at rates up to 200MSPS (200
million samples per second) allowing the capture of
the maximum amount of information. A series of
interchangeable probes provide the user with a
range of imaging options.

Longport's software operates under a Windows
environment  providing the user with a
comprehensive, but user friendly interface.
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Multiple images can be tiled on the scanner
screen allowing the progression of conditions
or different scan sites to be readily compared.

Measurements, including linear and area
measurements can be performed and stored
onto images.

Image assessment techniques such as pixel
intensity distribution can be undertaken.

A range of palettes, grey scale, and colour, can
be applied to the images.
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An integrated relational database enables
images and other data, including digital
photographs, to be stored and retrieved in a
patient orientated manner.

When scanning the images are retained in
"memory loop" enabling the user to review a
series of images at the conclusion of the
scanning process and to select what image(s)
should be stored.
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Screen of EPISCAN showing two images of dermis tiled

The EPISCAN can be connected to a network via
cable or wireless means enabling data captured to
be backed-up or shared with other clinicians within
the facility or remotely. Thus the EPISCAN is
compatible with telemedicine use including DICOM
configured systems.

A read / write DVD ROM enables data to be
backed-up or transferred by this means as well.
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Ultrasound Biomicroscopy is a technique that
utilizes high frequency diagnostic ultrasound to
examine living tissue at a microscopic level.
Ultrasound medical imaging has been used for
many years. It is probably best know as a tool for
fetal imaging. It has been shown to be safe, reliable
and cost effective. High frequency ultrasound takes
this tool to a new level.

Longport's technology utilizes ultrasound at
frequencies up to 50MHz that allows for imaging
tissue at a resolution down to 40 microns. Scientists
and health care professionals have been seeking a
way to examine tissue at a microscopic level without
the need to perform damaging biopsies. High
resolution ultrasound allows for a non-invasive

The EPISCAN can be readily taken to the patient's
bedside via and an optional cart. A medical grade
UPS, (not illustrated) enables the system to remain
powered up when being transferred between
patients beds, thus optimizing system utilization.

biopsy to be performed on tissue to a depth to 2 to 3
centimetres.

High resolution ultrasound images detail the layers
of the skin and subcutaneous tissue. Subtle
changes in thickness, density and fluid content can
be clearly appreciated. This information can be
utilized for a number of reasons. The human skin is
the largest organ of the body. Pathology like chronic
wounds, burns, skin cancers and skin lesions are
very common. Also, the skin is affected by a number
of systemic diseases making it a great indicator of
these afflictions. High resolution ultrasound images
provide the clinician with detailed anatomical
information that can lead to better and more
accurate treatments.
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The EPISCAN produces high resolution images of the skin and
superficial soft tissue to a vertical resolution of about 40 microns.
The different layers of the epidermis and dermis can be visualized
and distinguished. Subcutaneous structures can be identified and
structures like tendon, blood vessels and ligaments are seen at a
microscopic level.

Each tissue has its own reflective quality giving it its unique
appearance on the screen. Pathology such as oedema and foreign
bodies are of a different reflective quality, separating them from the
surrounding tissue.

The scans should be read from the top down. They should be
pictured as a non-invasive biopsy starting from the surface of the
skin and continuing down to the selected depth. The intensity of the
reflections is an indication of the density of the tissue. The intensity
will also be affected by the reflective quality of the surrounding
tissue. In other words if there is fluid above a structure the reflection
off that tissue is greater than if there were more dense tissue above
it. The top reflection or entrance reflection is always intense
because of the contrast between it and the ultrasound gel.

Epidermis
Dermis
Shadowing can occur
when there is a very Foreign Body
dense substance that ' '
the sound waves Tendon
cannot pass through.
This commonly occurs
with a foreign body. Edema
Shadow below foreing body

Epidermis
Dermis
Adjustments often need to be made to the gain
to compensate for the ultrasound waves
passing through dense tissue, since more of
the sound waves are absorbed. This is
common when scanning the heel area Edema

because of the thick skin and callus. Oedema
is easy to distinguish from normal tissue
because of the marked difference in reflective
quality of fluid with normal tissue.

scan of heel showing edema in the subcutaneous
tissue penetrating into the dermis
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Ultrasound image of the skin exhibits very
characteristic patterns. The top reflection off the
epidermis is a strong reflection. This represents the
stratum corneum. Directly beneath this strong
reflection is a very much less reflective are that
represents the stratum malpighii or area of living
cells of the epidermis. Directly beneath this is the
papillary layer of the dermis. This shows a relatively
homogenous pattern of moderately dense structure.

Deeper Tissue: Many structures can be
identified in the deeper tissue. Tendons
and ligaments can be imaged in both
longitudinal and cross section. Nerve
tissue can also be distinguished as well
as blood vessels. The bone, soft tissue
interface can also be seen.
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The reticular layer of dermis is beneath the papillary
layer. It has a slightly greater density with small
highly reflective strips throughout. The majority of
the reflections in the dermis occur at the interfaces
between the denser collagen fibre bundles and the
less dense ground substance. The dermis may have
several lucent areas passing through it. These
represent hair follicles or glandular structures.

Directly below the dermis is a strong reflection that

represents the dermal-hypodermal boundary. This
reflection will be greater in thin skin
than in thicker skin. The acoustic
junction between the dermis and
hypodermis of thick skin is poorly
defined because the two layers
merge anatomically. In thick skin,
many anchoring collagen fibre
bundles pass from the reticular
layer of the dermis into the
hypodermis, producing an indistinct
junction both anatomically and
acoustically. In thin skin where the
hypodermis is adipose, the junction
is distinct because (a) fewer
anchoring collagen fibres cross it
and (b) adipose tissue differs
anatomically and acoustically from
the reticular layer of the dermis.

Subcutaneous tissue (Hypodermis): The
reflective patterns of the deeper tissue will vary
by the anatomy found in the imaged area.
Structures such as blood vessels, glands, fascia
and adipose tissue can be identified. Generally
the deep fascia can be identified below a layer of
subcutaneous tissue.
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Diagnostic ultrasound has been one of the most
commonly used modalities in diagnostic medicine
for many decades. It is a safe, cost effective tool for
diagnostic procedures. Ultrasonography utilizes the
echoes of high frequency sound waves to create
images of soft tissue anatomy. The ultrasound
probe transmits high frequency sound waves into
the body.

When these sound waves hit a boundary between
acoustically different materials (i.e. fluid and soft
tissue) some of the waves are reflected back. Other
waves are either absorbed or travel further until they
reach another boundary. The ultrasound machine
then calculates the location and intensity of these
reflections. The imager then displays a two
dimensional image, incorporating the reflection
intensities and distances.

The probe is the principle component of the
scanner.  The transducer both produces and
receives the sound waves. Probes come in a
variety of sizes and types. The EPISCAN uses a
single element transducer driven by a small motor
that transverses back and forth within the probe.
Probes also come in a variety of frequencies. The
frequency is the number of waves that are emitted
per a period of time. This frequency is measured in
hertz (Hz) waves (cycles) per second.

The higher the frequency, the better the image
resolution is achieved. However, the higher the
frequency the less penetration of tissue is achieved.
The ideal situation therefore is to use the highest
frequency possible to achieve penetration to the
area of interest.

Typical diagnostic ultrasound for foetal imaging is
around 3.5 to 7 megahertz (MHz). The EPISCAN
uses 20 MHz and greater central frequency probes.
This makes the system suitable for imaging the skin
and superficial soft tissue to a depth of
approximately 2 cm.
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What makes Longport's technology different
than other products?

There are numerous features and advantages to the
EPISCAN as compared to other ultrasound
systems. The main advantages are in the resolution
and clarity of the images. The EPISCAN utilizes
ultrasound up to 50 MHz allowing for a vertical
resolution of 40 microns. This provides the user
with microscopic images of the areas of interest.

Also, the EPISCAN utilizes a Windows Operating
System that makes it user friendly and portable
enough to go to the patient, rather than having to
move the patient to the scanner.

The images are digital making them convenient for
printing, storage and transporting. The system
utilizes the power of the PC to provide a variety of
features including the importing of photographs,
image measurements and annotations and
application  specific features such as risk
assessment for pressure ulcers. The system
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The central processing unit is basically a computer
that contains a microprocessor, memory, power
supplies and a processing board that converts the
waves into images. The keyboard and mouse are
used to change settings, add notes and take
measurements.

There are several settings that can be changed to
affect the image. The gain setting changes the
overall amplification of the received signal. The
gain is set to the point where boundaries within and
between tissues are best imaged in the area of
interest. The amount of gain needed to get the
most useful image will vary depending on the
feature you are examining and its depth.

Over amplification will result in obscuring structures
you are trying to identify. Under amplification will
result in a decrease in the definition between tissue
types.

The Time Gain Compensation (TGC) control
compensates for the attenuation of sound waves.
As ultrasound signals travel through tissue they
become attenuated. The signals that travel further
(i.e. from deeper tissue) are attenuated more than
those that are reflected from the surface. The TGC
amplifier allows you to compensate for this by
applying a gain ramped with time to the received
signal.

The scan depth represents the height of the image
in millimetres. The lowest depth setting will display
the most superficial tissue at its maximum
resolution. The depth setting should be set at the
lowest value to include the entire area of interest.
The processed images are displayed onto the
monitor.

Different palettes can be used to maximize the
information on the screen. Once displayed, items of
interest can be labelled and measured.

includes network connectivity, DVD backup, internal
card readers and wireless technology. Overall, the
EPISCAN is designed to image the skin and
superficial soft tissue at a microscopic level, while
providing the clinician with a user friendly, point of
care tool to provide valuable information and
improve patient care and outcomes.

Why is network connectivity important?

In today's world, it important to be able to transport
information rapidly and accurately. Data can be
captured at the point of care and interpreted offsite.
An example of this would be at a nursing home
where a nurse can image an area of a suspected
pressure ulcer and the image can be interpreted
offsite. This gives the patient the advantage of
having the study performed in their own bed, but
having the expertise of a specialist read the image
and make appropriate recommendations. Also,
network connectivity allows for the archiving of data
offsite.
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What can be seen utilizing the EPISCAN?

The EPISCAN images the skin and superficial soft
tissue at a microscopic level. The different layers of
the skin can be \visualized in detail. The
subcutaneous tissue and deeper structures can be
seen to a depth of 2 to 3 centimeters. Subtle
changes in fluid content, thickness or tissue density
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pressure ulcers. Journal of Rehabilitation Research
and Development. Vol. 37 No. 4, July/August 2000

Foster F. Stuart; Pavlin Charles J., Harasiewicz
Kasia A., Christopher Donald A., Turnbull Daniel H.
Advances in Ultrasound Biomicroscopy. Ultrasound
in Med & Biol. Vol. 26, No. 1. pp. 1-27, 2000.

Gniadecka M. Potential for high-frequency
ultrasonography, nuclear magnetic resonance, and
Raman spectroscopy for skin studies. Skin
Research and Technology 1997; 3: 139-146.

Gniadecka M. Dermal oedema in
lipodermatosclerosis: distribution, effects of posture
and compressive therapy evaluated by high-
frequency ultrsonography. Acta Derm Venereol.
1995; 75(2): 120-124

Gniadecka M. Localization of dermal edema in
lipodermatosclerosis, lymphedema, cardiac
insufficiency. High-frequency ultrasound
examination of intradermal echogenicity. J Am Acad
Dermatol. 1996; Jul;35(1): 37-41

Gniadecka M, Serup J, Sondergaard. Age-related
diurnal changes of dermal oedema:evaluation by
high-frequency ultrasound Br J Dermatol. 1994;
Dec;131(6): 849-55

Gniadecka M, Quistorff B. Assessment of dermal
water by high-frequency ultrasound:comparative
studies with nuclear magnetic resonance. Br J
Dermatol. 1996; Aug;13592): 218-24

Gniadecka M. Effects of ageing on dermal
echogenicity. Skin Res Technol. 2001; August
7(3)204-10

Harland C.C., Bamber J.C., Gusterson B.A.,
Mortimer P.S. High frequency, high resolution B-
scan ultrasound in the assessment of skin tumors.
British Journal of Dermatology (1993) 128, 525-532.

Hu D., Phan T.T., Cherry G.W., Ryan T.J. Dermal

oedema assessed by high frequency ultrasound in
venous leg ulcers. British Journal of Dermatology

1998: 138: 815-820.

Kelly Dierdre A., Walker Susan L., McGregor Jane
M., Young Anthony R. A single exposure of solar
simulated radiation suppresses contact
hypersensitivity responses both locally and
systemically in humans: quantitative studies with
high-frequency ultrasound. Journal of
Photochemistry and Photobiology. 1998; 130-142.

Kolbe, Ludger, Stoudemayer Tracy, Kligman Albert
M. Assessment of the atrophogenicity of
corticosteroids to human skin using non-invasive
methods. Skin Research and Technology 1998; 4:
167-173.



Medilux Healthcare Ltd.

* + ,

Liffers A, Vogt M, Ermert H. In vivo biomicroscopy of
the skin with high-resolution magnetic resonance
imaging and high frequency ultrasound. Biomed
Tech (Berl). 2003 May: 48(5): 130-4

Lopez H, Beer JZ, Miller SA, Zmudzka BZ.
Ultrasound measurements of skin thickness after
UV exposure: feasibility study. J Photochem
Photobiol B. 2004 Feb 20; 73(3) 123-32

Loudon, JK, Cagle PE, Dyson, M. High frequency
ultrasound: an overview of potential uses in physical
therapy. Physical Therapy Reviews 2005; 10:209-
215.

Karim A, Young SR, Lynch JA, Dyson M. A Novel
Method of Assessing Skin Ultrasound Scans.
Wounds. 1994; 6(1), 9-15

Mirpuri N.G., Dyson M., Rymer J., Bolton P.A,
Young S.R. High-frequency ultrasound imaging of
the skin during normal and hypertensive
pregnancies. Skin Research and Technology 2001;
7: 65-69.

Mogensen S., Hertig J. Stopping Pressure Ulcers -
Before They Start. Nursing Homes Magazine. 2004;
Vol 53, No. 5

Overgaard OL, Takimaki H, Serup J. High-
frequency ultrasound characterization of normal
skin. Skin thickness and echographic density of 22
anatomical sites. Skin Res Technol. 1995; 1, 74-80

Peer S., Bodner G., Meirer R., Willeit J., Piza-
Katzer, H. Examination of Postoperative Peripheral
Nerve Lesions with High-Resolution Sonography.
American Journal of Roentgenology.2001 Feb; 177:
415-419.

Raju BI, Swindells KJ, Gonzalez S, Srinivasan MA.
Quantitative ultrasonic methods for characterization
of skin lesions in vivo. Ultrasound Med Biol.2003
Jun; 29(6):825-38

Rippon M.G., Springett K., Walmsley R., Patrick K.,
Millson S. Ultrasound assessment of skin and
wound tissue: comparison with histology. Skin
Research and Technology 1998; 4: 147-154.

Salcido R, Donofrio JC, Fisher SB, LeGrand EK,
Dickey K, Carney JM, Schosser R, Liang R.
Histopathology of pressure ulcers as a result of
sequential computer-controlled pressure sessions in
a fuzzy rat model. Adv Wound Care 1994 Sep;
7(5):23-4, 26, 28 passium

© 2006 Longport International Ltd.

Episcan 1-200 Dermal Ultrasound Scanner

Salcido, R. Advances in Skin & Wound Care. 2000
Mar.
www.woundcarenet.com/advances/articles/OOmarap
redit.ntm

Sanby-Moller J, Wulf HC. Ultrasonographic
subepidermal low-echogenic band, dependence of
age and body site. Skin Res Technolo. 2004 Feb;10
(1):57-63

Schou A.J., Thompsen K., Plomgaard A.M.,
Wolthers O.D. Methodological aspects of high-
frequency ultrasound of skin in children. Skin
Research and Technology. 2004 August; 10 (3):
200.

Seidenari S, Pagnoni A, DiNardo A, et al
Echographic evaluation with image analysis of
normal skin variations according to age and sex.
Skin Pharmacol. 1994; 7(4): 201-9

Serup J., Keiding J., Fullerton A., Gniadecka
M.,Gniadecka R. High Frequency Ultrasound
Examination of Skin: Introduction and Guide. Ch.
12.1: 239-354.

Vogt M, Knuttel A, Hoffman K, Altmeyer P, Ermert
H. Comparison of high frequency ultrasound and
optical coherence tomography as modalities for high
resolution and non invasive skin imaging. Biomed
Tech (Berl). 2003 May; 48(5):116-21

Whiston R.J., Young S.R., Lynch J.A., Harding K.G.,
Dyson, M. Application of high frequency ultrasound
to the objective assessment of healing wounds.
Wounds. 1993

Whiston RJ, Melhuish J, Harding KG. High
Resolution Ultrasound Imaging in Wound Healing.
Wounds. 1993; A Compendium of Clinical Research
and Practice; 116-121

Yang Y, Jia C, Cherry GW, Fu X, Li J. Long-term
mortality of ultrasound structure in patients with
venous leg ulcers-healed from one week to twenty
years. Chin Med J (Engl).2002 Dec; 115(12):1819-
23

Zhou Y., Stuart Foster F., Nieman B.J., Davidson L.,
Josette Chen L., Mark Henkelman
R.Comprehensive transthoracic cardiac imaging in
mice using ultrasound biomicroscopy with
anatomical confirmation by magnetic resonance
imaging. Physiol Genomics. 2004 April; 18: 232-
244,



