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Executive Summary

The Kirton Intelli-Gel cushion was evaluated by 5 Subjects in a nursing home, in
order to examine its effect on contributing to the prevention of pressure ulcer
damage, over a 4 week period. The average age of the Subjects was 89, with the
oldest resident being 96 and the youngest 78. The Waterlow Score Range was
between 19 and 31; the average Waterlow Score was 24. The Subjects and Nursing
Home staff reported that the cushion provided increased comfort, improved sitting
posture and tolerance. All Subjects had existing pressure damage prior to using the
Intelli-Gel cushion; improvement in the quality of the skin both visually and via high
definition ultrasound scan, was observed in all of the Subjects following use of the

cushion.

Based on this study alone, the Intelli-Gel cushion is likely to be beneficial for
individuals at very high risk of developing pressure ulcers, and for those individuals
who have pressure ulcers up to Grade 2 (EPUAP). For individuals at high risk of
developing pressure ulcers, the Intelli-Gel cushion can be used as a preventative
measure. For those who have pressure ulcers up to Grade 2, the Intelli-Gel can be
used as an intervention to aid in the healing process. It is highly recommended
however that a larger study be undertaken to confirm these findings, since only 5

subjects were assessed.



Introduction

Preventing pressure damage is difficult, due to the large number of potential
aetiological factors involved, although it is well documented that the largest single
causative factor is unrelieved pressure. It has been recognised for some time that
provision of poor seating is a major cause of pressure damage incidence. Many
different factors predispose a client to the development of pressure damage. These
predisposing factors may be either intrinsic or extrinsic. Intrinsic factors include
malnutrition, incontinence, altered level of consciousness and altered level of
sensation. Extrinsic factors are unrelieved pressure, friction, shearing stress,
temperature and moisture. Many of these factors are often involved simultaneously,
making it difficult to pinpoint the exact cause of pressure damage. However, in the
case of the seated person, shear stress and pressure play the larger part in the
formation of pressure damage, in addition to the actual sitting position of the client
within the chair. Problems with development of pressure damage will occur in
clients who are immobile and unable to alter their position in the chair or where the
chair provides inadequate support. Poor selection of armchairs and cushions will
result in inappropriate sitting postures, which in turn load areas of the body that are

unable to withstand increased pressure and shear forces.



Intelli-Gel Cushion

The Intelli-Gel cushion is a new cushion marketed by Kirton Healthcare, which is
designed to reduce the occurrence of pressure damage in people who are known to
be at risk. The cushion contains a unique gel component that has an open lattice

design measuring 330 mm x 305 mm x 54 mm (Figure 1).

Figure 1. Intelli-Gel cushion insert (330 mm x 305 mm x 54 mm)

Intelli-Gel cushion principles:

Reduction of peak pressures

The Intelli-Gel cushion insert works by a series of gel columns that support the
body. Areas typical of high pressures such as the bony prominences of the ischial
tuberosities cause the gel columns to buckle, with a negligible reaction force or
spring back . The result is a reduction in peak pressures. In-house pressure
mapping testing at Kirton Healthcare revealed that this material exhibited superior

pressure redistributing qualities in comparison to other materials including solid and



liquid gels, 3D spacer fabrics, water cell cushions, and foam and visco-elastic foam

combinations of varying densities.

Control of skin temperature

Gel has a high specific heat capacity. This means that it requires a relatively large
amount of energy to heat up. Previous studies have shown that gel wheelchair
cushions maintain a constant skin temperature (Fisher et al., 1978, Stewart et al.,
1980) whereas foams and visco-elastic foams have been demonstrated to increase
skin temperatures by 3.4C and 2.8C respectively (Stewart et al., 1980). Increasing
skin temperature is undesirable because there is an accompanying increase in
metabolism (Bruetman and Gordon, 1971). It has been shown that a 1 degree
increase in temperature increases tissue metabolism by 10% (Ruch and Patton,
1965). Increasing tissue metabolism results in an increased demand for oxygen. If
tissue demand for oxygen is not met cell necrosis can happen. This supply and
demand relationship is central to pressure sore development. Therefore, the high
specific heat capacity of gel makes it a very suitable material for use in seat

cushions designed to reduce the risk of tissue breakdown.

Moisture transport

A problem with gels that are commonly available on the market is that they are
nonporous in nature. Therefore, there is the potential for moisture to build up at the
skin/cushion interface. The study by Stewart et al., (1980) demonstrated that
relative humidity at the skin/cushion interface increased by 22.8% with gels
compared to 10.4% with foams. Moisture build-up at the interface has been shown
by tensile tests on excised skin strips in a controlled humidity environment, wherein
the tensile strength of the strips decreased by 75% with an increase in relative
humidity from 10% to 98% (Trieschmann 1974). Skin with such reduced strength
may also be more prone to mechanical damage from shear stress or abrasion. In
addition, dry skin offers less risk of infection. The Intelli-Gel cushion insert is
different from conventional gels in that it has an open lattice design which permits

moisture transport away from the skin/cushion interface.



Laboratory testing

Prior to conducting clinical tests, Kirton Healthcare commissioned The
Rehabilitation Engineering and Applied Research Lab (REAR) at Georgia Tech
University to carry out some laboratory bench testing using an ISO buttock model
(Figure 2). The 1SO buttock model resembles the pelvic anatomy with several

pressure sensors embedded in the surface.

Figure 2. The ISO buttock model used for bench testing at The Rehabilitation
Engineering and Applied Research Lab (REAR) at Georgia Tech University

The Intelli-Gel cushion was evaluated against a standard foam cushion, a visco-
elastic cushion (Reflexion foam), and a commercially available air bladder

wheelchair cushion that is inflatable to be customised to an individual.



The results indicated that the Intelli-gel cushion offered significant pressure
redistribution. Having been assured that the cushion could provide pressure
redistribution, it was then considered important that the clinical efficacy of the

cushion was also tested prior to marketing the product.
Aim of Study

To evaluate the clinical efficacy of the Intelli-Gel cushion on a small group of nursing

home Subjects, when used in conjunction with their existing armchair.
Methodology

Subjects were 5 residents in a nursing home who were at high risk of developing
pressure damage, or who had existing pressure damage (no greater than Grade 2
EPUAP) and whose current cushion was considered to be insufficient for their
needs. Prior to the evaluation, the Subjects had been identified by nursing home

staff as being at high risk of pressure damage, but with poor seating provision.

Subject profile

All Subjects were had a profiling bed and alternating air mattress.

None of the Subjects was able to independently transfer. All required hoisting.
All of the Subjects were doubly incontinent.

All of the Subjects had a poor nutritional intake, despite taking supplements.
Subjects were visited prior to commencement of the evaluation in order to collect

demographic data.

Day O:
All Subjects remained in bed prior to assessment.
The skin of each subject was examined for signs of pressure damage.



Photographs were taken of any areas in the buttocks / sacral region that exhibited
signs of pressure damage.

A high definition ultrasound scan was taken of each subject s buttocks and sacrum
(and any other area which exhibited pressure damage).

The subject s existing pressure redistributing cushion was removed from their
armchair and replaced with a Kirton Intelli-Gel cushion. The seat base that
supported the Intelli-Gel cushion was rigid.

Subjects were then mobilised in accordance with their care plan.

Day 14 and 28

The above methodology was repeated, with the exception that the Intelli-Gel
cushion remained in the armchair throughout the period of the evaluation.
Therefore none of the Subjects used their old cushion during the period of the

study.

Results

The skin on all of the Subjects showed marked signs of improvement, both visually
and on the Ultrasound Scan (please note, the scan report will be provided
separately to this report). The improvement was seen on both day 14 and day 28

and this is comparatively demonstrated by the photographs of each subject s skin.

All of the Subjects were scanned on Day 14 and all showed visually marked signs of
improvement in their sacral and buttock regions. Of particular note were Subjects 1
and 5. Both of these had Grade 2 pressure damage noted at the initial assessment,
but both Subjects wounds showed significant signs of improvement during the

second assessment on Day 14, as evident by the photographs.

Unfortunately Case study 1 (VM) developed a chest infection the week prior to the
final assessment and died the day before this. Case study 5 (JW) also developed a



chest infection in the week prior to the final evaluation and had remained in bed for
a week. It was therefore considered inappropriate to reassess her and cause undue
distress, as the results could not have been related to the cushion or otherwise as it
had not been used.

On day 28 Subjects 2, 3 and 4 were assessed for the final time. None of these
Subjects showed any evidence of pressure damage (as can be seen by the
photographs).

Not all of the subjects were able to communicate their levels of comfort / discomfort,
but those who could, reported that the Intelli-Gel cushion provided improved comfort
compared to their original pressure reducing cushion. However, the Nursing Home
staff also reported that the Subjects appeared to be far more comfortable. Of
particular note were subjects 3 and 4, whose agitation and restlessness when

sitting, was significantly diminished.

It was observed that all of the Subjects sitting posture was much improved using
the Intelli-Gel cushion. Previously, their posture had tended to be asymmetrical and
unstable, with all subjects tending to adopt a posterior pelvic tilt as they slid
downwards in the chair. The pressure damage found in all Subjects was consistent
with sliding, as this tended to be over their sacrum. In the case of Subject 1 and 5 in
particular, the pressure damage over the sacrum was attributed to friction and shear
forces. When using the Intelli-Gel cushion the Subjects sitting posture was far more
symmetrical and stable. They tended to remain upright in the chair, rather than
sitting in a posterior pelvic tilt and this could account for the improvement seen on
the skin in the sacral area of all Subjects, as weight had been transferred

appropriately onto the ischial tuberosities.

All of the Subjects were able to sit for longer periods of time in comparison to
previously, particularly Subject 3. On average sitting tolerance was extended by two

hours for each Subject.



The individual case studies, with photographs, are presented at the end of this

report.

Conclusion

It must be appreciated that the above results, whilst extremely positive, only apply
to a very small group of individuals and a larger study may now be indicated.
However, all of the Subjects had exhibited visual evidence of pressure damage
during the initial assessment on Day 1. All of the Subjects skin showed significant
improvement on day 14, with the most notable being Subjects 1 and 5. The only
changed variable with regard to the Subjects care that was altered during the 28
day evaluation, was the provision of the Intelligel cushion in their armchairs. These
results would therefore strongly indicate that the Intelli-Gel cushion can have a
significant impact on not only preventing but assisting in the healing of established
pressure damage in a small group of extremely vulnerable people. Furthermore, the
use of the Intelli-Gel cushion enabled all of the subjects to sit more comfortably, with

an upright and symmetrical posture, for longer.



Subject 1. VM

96 year old female

Waterlow score: 19

Cardiac failure, general frailty

Initial cushion prior to evaluation: Propad

Number of hours spent sitting: 5-6

Evaluation day 0: Figures 3 and 4 show marked erythema over sacral and buttock
region, which had been covered with a hydrocolloid dressing. Upon removal of the
dressing a grade two pressure ulcer was observed.

Evaluation day 14: Significant improvement was seen in the pressure ulcer, which
was now superficial and commencing epithelialisation (Figure 5). Erythema of the
surrounding skin was no longer present.

Evaluation day 28: Unfortunately this lady died on the day prior to the final
evaluation, so final data could not be taken

Figure 3: Subject 1, Day 0 Figure 4: Subject 1,Day 0

Figure 5: Subject 1, Day 14




Subject 2: AS

92 year old female

Waterlow score: 21

Angina; CVA

Initial cushion prior to evaluation: castellated foam cushion

Number of hours spent sitting: Variable, but normally 5-6

Evaluation day O: Figure 6 shows superficial pressure damage over the sacrum,
with deeper marking on the inner aspect of the left buttock.

Evaluation day 14: No evidence of any pressure damage was evident (Figure 7).
Evaluation day 28: No evidence of any pressure damage was evident (Figure 8).

Figure 6: Subject 2, Day 0 Figure 7: Subject 2, Day 14

Figure 8: Subject 2, Day 28




Subject 3: SB

78 year old female

Waterlow score: 25

Alzheimers disease; frailty

Initial cushion prior to evaluation: Propad

Number of hours spent sitting: 7-8

Evaluation day O: Figure 9 shows substantial pressure damage over the sacrum
and buttocks, which is particularly marked over the upper quadrant of the left
buttock.

Evaluation day 14: Very little evidence of pressure damage could be noted by
examination of the skin (Figure 10).

Evaluation day 28: No evidence of pressure damage was seen when examining this

lady’s skin (Figure 11).

Figure 9: Subject 3, Day 0 Figure 10: Subject 3, Day 14




Figure 11: Subject 3, Day 28




Subject 4: CS

93 year old female

Waterlow score: 26

CVA; frequent falls; immobility

Initial cushion prior to evaluation: Mediform-visco

Number of hours spent sitting: Varies greatly between 2 — 8. Subject normally very
unsettled.

Evaluation day O: Figure 12 shows marked erythema over sacral region, with rough
skin over the base of the sacrum, suggesting signs of damage from shear forces
and friction.

Evaluation day 14: Erythema greatly reduced. Overall skin condition better (Figure
13).

Evaluation day 28: Prior to skin examination, nursing home staff reported that the
client had suffered a fall the previous day, during which she had sustained a small
graze on the inner aspect of the right buttock (Figure 14). No other evidence of
pressure damage was present during this final assessment. The ultrasound scan
confirmed that the damage was indeed caused by trauma and not by pressure, as

no oedema was present.

Figure 12: Subject 4, Day 0 Figure 13: Subject 4, Day 14




Figure 14: Subject 4, Day 28




Subject 5: JW

85 year old female

Waterlow score: 31

Alzheimers disease; frailty

Initial cushion prior to evaluation: Propad

Number of hours spent sitting: 5-6

Evaluation day O: Figure 15 shows marked erythema over the sacral area, which
had been protected with a hydrocolloid dressing. Upon removal of the dressing a
grade two pressure ulcer was observed.

Evaluation day 14: Significant improvement was seen in the pressure ulcer, which
was now superficial and commencing epithelialisation (Figure 16).

Erythema of the surrounding skin was no longer present.

Evaluation day 28: This lady developed a chest infection and did not sit out of bed
during the final week of the evaluation. It was therefore deemed not appropriate to

conduct a final assessment on day 28, as she had not used her cushion for a week.

Figure 15: Subject 5, Day 0 Figure 16: Subject 5, Day 14
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