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Study of the biomechanics of the sacrum hole fracture and nerve root injury by impact of vertical and dy
namic Q UAN Rerfu”, YANG Disheng, MIAO X wdong, WANG Yisjin, LI Wei, XIE Li-jun.” Spinal
Surgery Center, X iaoshan T randitional Chinese Medical Hospital, Hangz hou 311201, Zhejiang, China

Abstract Objective: To study the biomechanism of the sacrum hole fracture and nerve root injury by im-
pact of vertical and dynamic. Methods: Ten fresh pelvs specimens of human were collected to be carried out
both the crash test in dynamic state. The dynamic parameters of the fracture in dynamic state w ere measured
to be sure the dynamic characters of fracture. The fracture pieces of the sacrum wing were made decalcifica
tion, paraffin section and stained ( Masons, Mallory, HE). Histomorphology were observed. Results: WThe
stress was obviously concentrated in the hole edge of sacrum. The strain of the first and second hole of sacrum
were 2 703 HE and 1 689 HE, the depressstress were 25 MPa and 16 MPa. The most draw- stress of both edge
were 40 MPaand 31 Mpa, and were 3. 1 times of the saccum. The stress concentration coefficient of first and
second sacral vertebrae were 1. 6 and 1. 9 respectively. @The hole of sacrum fracture included four ty pes: ty pe
I of the hole of sacrum fracture, type Il of the hole of sacrum fracture accompanying fracture of the wing of
the sacrum, type Il of homolateral erect fracture, type IV of split fracture. When the pow er of clash was be
yond 25 J, fragility comminuted fracture appeared (type [V) and accompanied with extensive injury of tissue
and nerve root, the nerve included one side or two sides of ventral nerve root. @Under the electron micro-
scope, the fracture flaw were on weak transection and looked irregular, it crossed, converged, delivered, scat-
tered at the position of depressstress of the hole edge, so the fracture was uneven and sharper, there existed
some cranny no more than 120 Hm wide at the hole edge. Conclusion: The sacrum fracture is a kind of highr
energy injury, with the injury of nerve root. It is relevant to the mechanics structure, the conduction of
strengt h, the characterstic of dynamic crash, the stress, and the strain of the sacrum.
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Fig.2 The crashing stress wave
Fig.4 The stress concentration in the hole of sacrum  Dynamic state P; tensile stress S; stress peak value RF
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Fig.3  The isostress structure of sacrum  Stress level: direct stress S; shearing strength T
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a. The hole of sacrum fracture; b. The hole of sacrum fracture accom-

Fig.5 Topographical map of sacrum hole fracture
panying fracture on the wing of the sacrum; c. Homolateral erect fracture in the hole of sacrum; d. Fracture of cleavage
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Fig.6 The picture of sacrum cause fracture
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