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A tibia model database from CT-Scan

eminence' and the mid-point of the posterior bords of the tibial plates,. 4. The distance between femoral condyles . Figure 2: Biplane radiography of lower limb. 

















 Télécharger le PDF 






 93KB taille
 8 téléchargements
 240 vues






 commentaire





 Report
























36è Congrès de la Société de Biomécanique 2011
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1 Introduction Accurate quantification of lower limb geometry including the pelvis, femur and tibia has a major importance in clinical routine for diagnosis, patient follow-up and/or surgical planning [1]. In clinical routine, a Computerized Tomography Scan (CTScan) is required for 3-Dimensional’s further analysis of bony structures. The disadvantage of this imaging technique is the high radiation dose, therefore CT-Scan is not recommended in clinical follow-up requiring repeated visits.



For this project, the 3D parametrical model (Fig.1) is composed by:



3D reconstruction from biplane radiography (frontal-lateral) [2] is an alternative method (low radiation dose and a standing position of the patient). Recent methods [1] [3] are based on bone modelling and statistics of the different anatomical structures. The current limitation lies in the limited knowledge related to the tibia. The objective of this research is the development of tibia’s parametrical model and its associated database.



• • • • •



•



2 Methods For this research project the external cortical surface of 23 cadaveric CT-Scan tibias (12 Right-11 Left) were manually segmented using the software Avizo®. Four stages are necessary for the creation of tibia’s parametrical model and its associated database: 1. 2. 3.



4.



Geometrical description and parameters calculations using the software Matlab®. Study of the parameters correlations accross the database. Descriptors, (predictors of the regrression) for an implementation of this parametrical model for the 3D reconstruction, will be chosen taking into account the parameters with the best statistical correlations and the information that we can measure in x-rays images. Establishment of the statistical calculations system with the chosen descriptors. The type of regression which is applied in this study is the Partial least squares(PLS) [4]. To validate the predictive model, is used the leave-one-out method[4], to estimate how accurately this predictive model will perform in practice.
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3 proximal circles, having as descriptors their geometrical center (GC) and ratio (R). 9 sections along the diaphysis composed by three circles and their descriptors (GC,R). 4 Ellipses in proximal and distal epiphysis with GC, mayor axis and minor axis as descriptors. 2 angles which repressent the orientation of each tibial plate(lateral and medial). 6 anatomical points having as descriptor their 3D coordinates (GC) : Medial malleolus, tibial tuberosity, intercondylar eminence,distal articular surface ,lateral and medial condyles. Thirty nine 3D points , 27 of these points are the medial, lateral and anterior extremities of the nine sections representing the diaphysis , also the 9 GC’s of these section cuts are part of these points. The last 3 points are the extremities(lateral,medial, anterior) of the proximal circles. Four 3D Distances : Tibial length, tibial plates distance, distance between the posterior bords of the tibial plates and distance between the 3D point ‘intercondylar eminence’ and the midpoint of the posterior bords of the tibial plates.



Figure 1: 3D tibia surface complemented with geometrical primitives.
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The section cuts for the different parameters described in the geometrical description are measured according to a percentage of tibial length across the tibial database. For example, the section cut for the 3 proximal circles, is always at 5% of tibial length, taking as origin of the anatomical frame, the intercondylar eminence.



3 Results and Discussion Making an analysis of the parameters correlations across the database and taking into account the information which can be extracted from radiographies (Fig.2) 4 descriptors have been chosen to be used as predictors of the regression: 1. 2. 3.



4.



Tibial length, Distance between the posterior bords of the tibial plates , Distance between the 3D point ‘intercondylar eminence’ and the mid-point of the posterior bords of the tibial plates, The distance between femoral condyles .



Estimated data for tibia is in the same level as those obtained for the femur[1] and the spine [3] and will be useful for an implementation of this statitical results in a 3D reconstruction method from biplanar radiography.



4 Conclusions The aim of this project has been the developpement of a tibial parametrical model ans its associated database, the application of this model may improve current 3D reconstruction methods.
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Figure 2: Biplane radiography of lower limb. Identification of the descriptors. Taking these 4 predictors(potentially estimated in X-rays), the regression results (Table 1).
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Table 1: 3D tibia surface complemented with geometrical primitives.
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