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The effects of a newly formed cushion on buttock pressure

with backrest elevation

Masaharu Mori, MDY ; Akemi Endo, MSN, RN * and Yumi Oshimoto, MSN, RN *'

» Faculty of Health and Welfare science Okayama Prefectural University
? Graduate School of Health and Welfare science Okayama Prefectural University

Abstract

The effects of a newly developed low-elastic urethane cushion on buttock pressure and on pressure and shear force
in the coccygeal area during 30-degree backrest elevation were examined. First, 10 healthy adults were examined
with 30-degree backrest elevation for 40 min. During backrest elevation, the mechanism group (with knees elevated
by the bed mechanism) showed slightly increased buttock pressure compared to that without knee elevation (no-ele-
vation group). However, elevation of the knees with a low-elastic urethane cushion under the thighs (cushion group)
significantly decreased pressure and pain in the buttock compared to that in the other two groups. Slipping of the
body after 40 min of backrest elevation was minimized in the cushion group. Although mean values for pressure and
shear force in the coccygeal area during backrest elevation were slightly decreased by elevating the knees using the
bed mechanism or cushion, there were no significant differences among the 3 groups. Thereafter, 12 aged persons
were examined as described above except that the trial duration time was limited to 5 min. The cushion group
showed a significant decrease in buttock pressure. An appropriate cushion under the thigh can decrease buttock pres-
sure and shear force during backrest elevation.
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< Contribution > Developing a Bed with New Backrest Elevation
System in Order to Decrease Shearing Force and Pressure
Loading During Backrest Elevation, by Masaharu MORI, Akemi
ENDO, Yumi OSHIMGTO, Yukie MICHISHIGE & Emiko KOYAMA.

BVWEETFEREZRONY FOBR:

OB, EEERCc, BAHE v, HERHRRE T, ALEETF

it is well known that pressure loading and shearing force occur at backrest elevation (BE) of a Gatch hed.
Those phenomena are thought to be caused by differences between movements of the body and the backrest
during BE, bul this theory has not been examined precisely. The simulation of body movement during BE
showed that movement of the backrest should be changed according to body size, thickness of the mattress,
and Iying position. Therefore, we developed a new BE system in which the backrest was connected to the bed
body with a retating arm that lengthened with rotation of the arm and rotation of the backrest, This new BE
system could adapt to differences in body size, thickness of the mattress, and lying position. Performance lests
of this new BE system using 5 subjects with different body sizes and with 2 mattresses with different
thicknesses showed good resulls similar 1o those of the simulation. Then, performance of this new BE system
was compared with commercially available hospital beds in 12 aged subjects. This new BE system showed a
better ratio of loading weight and peak pressure on the back on a comparison between those before and after
BE. Furthermore, movement displacement of the weight leading center of the back by BE and shpping
displacement of the head after BE were better than those of a commercially available hospital bed.
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Fig. 1 Simulation of the movement of the pelvis during
backrest elevation.
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Fig. 2 Simulation of the movement of the body and backrest
during backrest elevation.
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Fig, 3 Simulation of backrest positions at 75-degree backrest
elevation.
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Fig. 4a  Schematic view of the new backrest elevation system.
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Fig. 4b  Schematic view of the new backrest elevation system
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Fig. 5 Simulation of the movement of the new backrest
elevation system.
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Fig. 6 Simulation of the relation of arm length and backsest
rotation angle to backrest elevation angle.
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Tab. 1 Simulation of arm length and backrest rotation angle
alter a 75-degree backrest elevation.
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Tab. 2 Elongation rate of the arm causing mintmum slipping displacement of the head by a 75-degree backrest elevation.
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Tab. 3 Differences in results between beds.
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Effects of intermittent pressure and shear force on pressure ulcer formation

Yumi Oshimoto, MSN, RN " and Masaharu Mori, MD, PhD

Y Graduate School of Health and Welfare Science, Okayama Prefectural University
2 Department of Nursing, Faculty of Health and Welfare Science, Okayama Prefectural University

Abstract

This study examined the effect of intermittent pressure and shear force on pressure ulcer formation. Twenty-four
rabbits were subjected to 100mmIlg pressure on the right ear (pressure group) and 100mmHg pressure plus a
shear force of IN/cm® on the left ear (shear group). Animals received one to four loading-release cycles, consisting of
2 hours of loading followed by 2 hours of unloading. In the pressure group, swelling and slight erythema were
observed in a small area macroscopically, and edema with a few fibrin deposits was found after one cycle. As the
cycles increased, those observations became more severe and migration of leukocytes, hemorrhage and blood vessel
damage appeared. In the shear group, the above tissue injuries were more severe than those in the pressure group.
Moreover, epidermal damage such as degeneration, necrosis and ulceration were observed as cycles increased.
Although the first cycle induced only a slight injury, release for two hours was not sufficient for recovery. Repeated
intermittent loadings aggravated the injury. In addition, shear force especially affected the epidermis and caused
intense epidermal injury.

Key words . pressure ulcer, shear force, intermittent loading, ulceration
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