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Biomechanical comparison with cervical spines of porcin, calf and
human

SHENG Sun-ren', XU Hua-zi', WANG Xiang-yang', MAO Fang-min', HONG De-liang’(1. De-
partment of Orthopaedic Surgery, Second Affiliated Hospital of Wenzhou Medical College, Wenzhou 325100,
China; 2. Department of Orthopaedic Surgery, Yuhuan Red Cross Hospital, Wenzhou 317602, China)

Abstract: Objective To identify whether the calf or porcine cervical spine is a suitable substitute specimen for
vitro spine study by comparing the biomechanical characteristics of porcin, calf and human cervical segments.
Method Twelve fresh (age: 1 year; average weight: 60-80 kg) porcine cervical spines (C0-T1) and twelve
fresh (age: 1 week; average weight; 40-50 kg) calf cervical spines (C0-T1) were taken. The twelve specimens
were divided into two groups. One group of six was divided into C2-C3, C4-C5, C6-C7; the other group was di-
vided into C3-C4, C5-C6. The muscle and soft tissue of each functional segment (C2-C3, C3-C4, C4-C5, C5-
C6, C6-C7) were removed, preserving the full ligament, and then each functional segment was tested respec-
tively. The flexion/extension, axial left/right rotation, and right/left lateral bending were applied continuously on
the range of motion(ROM) and neutral zone(NZ). The findings in the study were compared with the published
data of human cervical spine. Results In rotating and extension/flexion of NZ, the calf and human cervical
spines were relatively similar, but they were far greater than that of the porcine cervical spine. In the lateral ben-
ding, the NZ of porcine C2-C3 was 69.7% of human, the NZ of porcine C6-C7 was 60.4% of human, and other
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segments were far smaller than human; the calf cervical spines were different from human, except the C2-C3. In
bending and extension flexion of ROM, the porcine and human cervical spines were very similar. But they were
far less than the calf, approximately 50% of calf; in the rotation, C2-C3 of porcin was about 69% of human, and
other segments were less than the human. The calf cervical spine was much larger than human, and the smallest
gap was in C4-C5 of 3.5 °. Conclusions The C2-C3 and C6-C7 of porcin can replace the human cervical spine
in nearly all biomechanical experiments on spines. The ROM of calf is bigger than human cervical, but the C2-C3

and C3-C4 of calf are similar to human in biomechanics.
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