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Introduction

To assess the efficacy of any therapy it is vital that we use a sensitive, objective
technique. Skin and wound assessment falls into two main categories, invasive
and non-invasive. Invasive techniques tend to yield quantitative results but
generally involve biopsy, which destroys the tissue, e.g. histology. Non-invasive
methods tend not to destroy tissue; however, the results are more subjective
and not as quantitative. An example of this includes wound area measurement,
where digital photographs are taken of the wound then the area calculated from
the image using a computer. Errors can occur when deciding where the wound
edge is. Also, this form of analysis only tells you about the wound surface and
not what is happening at the wound bed and deep in the surrounding tissues
(Young and Ballard 2001). Other techniques involve making a judgement about
health of the skin and underlying tissues based on its colour. This technique has
various weaknesses in that the tissues may be a particular colour for reasons
other than the health of the tissue, e.g., stain from an applied medication. Also,

colour assessment techniques can be limited in dark skin.

High Frequency Diagnostic Ultrasound is a non-invasive method, which allows
the clinician to get a high-resolution image of the wound bed (Young and Ballard
2001, Chen et al., 2001, Mirpuri and Young 2001, Kerr et al., 2006, Quintavalle
et al., 2006, Young et al., 2008, Hampton et al., 2008, Hampton et al., 2009).
This is a simple procedure and with certain wound dressings images can be
gained without removing the dressing. The technique allows the clinician to see
the condition of the skin and underlying tissues, which gives the opportunity to
see any changes occurring before they become clinically evident, and giving
early warning as to whether the skin is deteriorating or improving. This ability

can lead to large savings in treatment times.

The scanner used (Figure 1) operates at a range of frequencies from 20MHz to
50 MHz (Episcan - Longport Inc.). This frequency gives an axial resolution of 20

- 65mM.



Figure 1. High Frequency Diagnostic Ultrasound Scanner

Method

Five elderly patients aged between 78-96 years were recruited from a nursing
home. The patients had limited mobility and when not in bed, spent long periods
of time sitting in a chair. The patients all had pressure ulcers in their sacral

region (no greater than Grade 2 EPUAP).

Ultrasound scans were taken of their pressure ulcer and adjacent normal skin.
The normal skin was scanned to establish a profile of what the uninjured tissue
looks like. The pressure ulcer was then scanned 2 and 4 weeks later after the

patient started to use the new gel cushion.

Results



Figure 2 shows an example of the sacral skin of one of the patients. The
sequence of scans shows the initial skin profile, which has a lot of oedema
beneath the epidermis. As time progresses this zone of oedema can be seen to
reduce as the therapy begins to work. The presence of oedema in the tissues is
one of the main indicators of the development of a grade 1 pressure ulcer.
Oedema will be present at any site that has incurred some sort of damage and

is the body’s natural response to this damage.

Figure 2a. Ultrasound scan of patient’s normal skin
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Figure 2b. Ultrasound scan of sacral skin at beginning of study.
The images shows that the deeper layers of the skin is saturated
with oedema

Figure 2c. Ultrasound scan of sacral skin after 2 weeks of using the
Intelli-Gel cushion



Figure 2d. Ultrasound scan of sacral skin after 4 weeks of using
the Intelli-Gel cushion

The scans clearly show the sacral skin improving over the 4-week period. By
comparing the scans to the patient’s normal skin it was possible to quantify how

far from normal the injured area is at any moment in time.
Scan Analysis

Pixel Distribution

Each scan is analysed using a form of pixel distribution analysis whereby pixels
below a certain intensity are classed as Low Echogenic Pixels (LEP). The ratio
of LEP’s to Total Pixel count (TP) has been shown to reflect changes in dermal
water content (Gniadecka 1996, Gniadecka and Quistorff 1996). Using this

technique it is possible to get a quantitative assessment of the level of oedema

present in tissues.



Figure 3. Graph plotting LEP: TP ratio against time

The graph demonstrates that the therapy being used is having an effect in

reducing the skin oedema down to normal levels.

Conclusion

The ultrasound data shows that over the 4-week test period there was a
decrease in oedema in the skin towards normal levels. This data corroborates
what was seen in clinical examination of the patients where skin redness seen
at visit one decreased over the trial period to that of the patients normal skin

coloration.
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