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INTRODUCTION:

Lower extremity plaster splints have multiple applications, including stabilization of fractures, sprains, and tendon injuries,
as well as immobilization after operative procedures and protection for soft tissue rest. Splinting of the lower extremity
poses a risk of posterior heel pressure injury. Twelve percent of medical device-related pressure injuries occur secondary
to splinting or casting and splint-induced skin ulceration has been reported as the second most common iatrogenic plastic
surgery referral. We present the first biomechanical study to measure contact pressure of the posterior heel to identify the
optimal splint configuration and positioning for risk reduction of these injuries.

METHODS:

Twenty legs in ten healthy volunteer adults without current foot or ankle pathology were recruited for this biomechanical
study. A pressure transducer (Figure 1) was used over the posterior heel to measure peak contact pressure in a short leg
splint. Peak contact pressures were measured with 0, 2, 4, 6, 8, and 10 layers of two undercast padding brands, with the
heel resting down on the treatment surface, and with the heel floating freely (Figure 2). Pressures were compared to a 32
mmHg threshold (the pressure of dermal arteriolar capillary collapse).

RESULTS:

Average contact pressure remained above 32 mmHg when resting the heel down, independent of padding thickness or
brand (Figure 3, Table 1). Floating the heel with 8 and 10 layers of thinner Brand 1 padding, and 6, 8, and 10 layers of
thicker Brand 2 padding achieved the 32mmHg threshold. For both brands, pressures with 8 and 10 layers of padding
were not significantly different and accounted for only about 1% of pressure decline. Additionally, inappropriately bunched
or folded padding behind the heel increased contact pressure by 187-575% (median 270%, Figure 4, Table 2).
DISCUSSION AND CONCLUSION:

Our study identifies lower extremity positioning with the heel floating freely as the most important modifiable risk factor for
preventing heel ulcers. The average heel contact pressure remained above 32 mmHg when resting the heel down
regardless of padding thickness or brand. The optimal splint configuration includes eight evenly applied layers of padding
to ensure effective offloading. It is imperative that padding is applied evenly, as inappropriately bunched or folded padding
behind the heel can overcome the beneficial effects of additional padding layers.

Lower extremity splints are routinely applied by a range of healthcare professionals. Given their widespread use and the
associated risk of iatrogenic pressure injury to the posterior heel, optimizing splint design, technique, and positioning is
crucial to minimizing this risk. By addressing mechanical factors that contribute to pressure injury, we can significantly
reduce complications and enhance clinical outcomes across various healthcare settings. Educating both patients and
these best practices is essential for
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improving patient care.




