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Blade Angle Affects the Peak Force and Work Associated with Sharp-Force Trauma
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Introduction: Thoracic stabbing injuries are a common cause of death in Canada [1], and forensic
investigators are required to interpret bone injuries to identify the amount of force required to make
them. The magnitude of the force is typically described qualitatively as mild, moderate, or extreme.
Recently, a custom pneumatic device was developed capable of simulating sharp force trauma and
recording quantitative measures including peak force and work. The goal of this work is to identify
whether force and work are significantly affected by the orientation of the knife blade relative to
the rib.

Methods: Porcine side ribs were carefully defleshed and cut to a length of 105mm. Individual ribs
were then placed, convex side up, into a holder which prevents the rib from rotating during impact.
The holder was positioned to ensure the blade tip hit the center of the apex. Each rib was then im-
pacted with a paring knife at Sm/s. The knife was perpendicular to the rib; however, the blade was
angled at 0, 45, or 90° to the long axis of the rib. Force and angular displacement time histories
were recorded for each test, from which peak force and work were calculated. One-way ANOVA
and pair-wise t-tests were performed to evaluate whether average peak force and work were de-
pendent on blade angle.

Results: A total of 24 ribs were impacted; however, o0
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Discussion and Conclusions: Blade angle was found to have a significant effect on work; howev-
er, only a trend to significance was observed with peak force. These results suggest that forensic
investigators need to consider blade angle as a factor when evaluating sharp-force trauma injuries.
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