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Map study of proximal humerus fractures
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Abstract: Objective The 3D technology and fracture mapping technology were applied to stereoscopic CT data of patients with proximal
humerus fractures, and the distribution characteristics of proximal humerus fracture lines were analyzed in order to improve the understanding
of these fractures of physicians and provide standardized fracture cutting models. Methods The distributions of the proximal humeral
fracture lines in 162 patients were retrospectively analyzed. The Mimics Research 21. 0 software was applied to the 3D reconstruction of all
the data and the establishment of the model. The extracted 3D model was imported into the 3-matic Research 13. 0 software, the reduction of
fracture fragments was conducted and made it completely overlap with the 3D template in E-3D medical 18. 08 software, and the smooth
curve was drawn on the template surface. All curves were superimposed on the template to generate a three-dimensional bone fracture line
map and a heat map. The linear regression analysis was performed to analyze the correlation between fracture location and age , gender, and
right and left sides of the affected limb. Results On the generated heat map of proximal humerus fractures, the red areas were concentrated
on the base of the humeral head, the base of the greater tuberosity , the base of the lesser tuberosity , and the anatomic neck of the humerus.
The 4-part fracture was the most common type, with 87 cases (53.7%) , and its characteristic fracture maps were drawn separately. The red
bands involving the greater tubercle longitudinally and proximally along the lateral margin of the intertubercular sulcus to the highest point of
the greater tubercle, and the red bands involving the lesser tubercle were wider and extend transversely in the lower and middle portion of the
lesser tubercle to the medial base of the humeral head, there were three thin red bands on the lateral aspect of the surgical neck of the
humerus extending around the inside. The simple linear regression analysis showed that fracture location only had significant correlation with
gender (P<0.001) , while which had no correlation with age or right and left sides of the affected limb (P>0. 05). Multiple linear regression
analysis showed that the correlation between gender and fracture location was more significant with age (P<0.001). Conclusion The 4-part
fracture is the most common in proximal humerus fractures. The proximal humerus fracture map constructed in this study can improve the
understanding of proximal humerus fractures of physicians, provide a standardized fracture cutting model, and guide the preoperative
planning and intraoperative operations.
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