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Abstract: Information technology plays important role in the field of orthopedic surgery. 

The geometrical models created by the adequate software packages can be used in pre-

operative simulations, intra-operative guidance, and post-operative treatment of the 

patient. In order to create such models various methods are used. In general these 

methods are based on scanned medical data acquired from CT scanners, X-ray, MRI, or 

other scanning devices. In order to create geometrical models it is possible to use 

volumetric rendering to visualise scanned medical data in  adequate medical software, or 

to do some post-processing in CAD software. In this paper Method of Anatomical 

Features (MAF) is applied for the creation of the surface model of the human humerus. 

This method is based on the anatomical and morphometric properties of the human bone. 

With this method it is possible to create geometrically accurate and anatomically correct 

models of the human bones. Such models can be used for later implant and fixator 

creation, for the education of medical students and practitioners, for the Finite Element 

Analysis, etc. Results presented in this paper are quite satisfactory, and they demonstrate 

that MAF can be used for the creation of the surface model of the human humerus.    

Key Words: Human humerus, Geometrical model, Reverse modeling, CAD. 

 

REFERENCE 

[1] Nobuhiko S., Computer-assisted orthopedic surgery, Journal of Orthopaedic 

Science (2003) Vol. 8, No. 3, pp.442–448, 2003 

[2] Kanlic, E.M., DeLaRosa F., Pirela-Cruz M., Computer Assisted Orthopaedic 

Surgery – CAOS, Bosnian journal of basic medical sciences Vol 6, No. 1, pp. 7-14, 2006 

[3] Vitković, N., Milovanović, J., Korunović, N., . Trajanović, M.,  Stojković, M., Mišić, 

D., Arsić, S., Software System for Creation of Human Femur Customized Polygonal 

Models, Computer Science and Information Systems, Vol. 10, No. 3, pp. 1473-1497, 

2013 

[4] Ghyar, R., Subburaj, K., Ravi B., Agarwal, M., Adaptive Probabilistic Approach for 

Selecting Tumour Knee Prosthesis, Computer Science and Information Systems, Vo. 10, 

No. 3, pp. 1407-1428, 2013 

[5] Lalit Narayan K., Malikarjuna Rao K., Sarcar M.M.M., Computer Aided Design 

AND Manufacturing,  Prentice-Hall of India publisher, 2008 

[6] Hughes, T.J.R., Cottrell, J.A., Bazilevs, Y., Isogeometric analysis: CAD, finite 

elements, NURBS, exact geometry and mesh refinement, Computer Methods in Applied 

Mechanics and Engineering, Vol. 194, No 39-41, pp. 4135-4195, 2005 

[7] Dimas. E., Briassoulis D., 3D geometric modelling based on NURBS: a review, 

Advances in Engineering Software, Vol. 30, No. 9-11, pp. 741–751, 1999 

[8] Filippi, S., Motyl, B., Bandera, C., Analysis of existing methods for 3D modelling of 

femurs starting from two orthogonal images and development of a script for a 

commercial software package, Computer methods and programs in biomedicine, Vol. 

89, No. 1, pp. 76-82, 2008 

[9] Rathnayaka, K., Momot, K., Noser, H., Volp,  A., Schuetz, M., Sahama, T., 

Schmutz, B., Quantification of the accuracy of MRI generated 3D models bones 



compared to CT generated 3D models, Medical Engineering & Physics, Vol. 34, No. 3, 

pp. 357-363, 2012 

[10] Boileau, P., Walch G., The three-dimensional geometry of the proximal humerus 

implications for surgical technique and prosthetic design, Journal of Bone and Joint 

Surgery, Vol. 79, No. 5, pp. 857-865, 1997 

[11] Bogataj, M.,  Kosel, F., Norris, R., Krkovic, M., Brojan M., Biomechanical study of 

different plate configurations for distal humerus osteosynthesis, Medical & Biological 

Engineering & Computing, Vol. 53, No. 5, pp. 381-392, 2015 

[12] Bolsterlee, B., Veeger, D., Chadwick, E., Clinical applications of musculoskeletal 

modelling for the shoulder and upper limb, Medical & Biological Engineering & 

Computing, Vol. 51, No. 9, pp. 953-963, 2013 

[13]  Willing, R., Lapner, M., King, G., Johnson, J., In Vitro Performance of a Reverse 

Engineered Distal-Humeral Hemiarthroplasty Implant, Clinical Biomechanics, Vol. 29. 

No. 9, pp. 990-996, 2014 

[14] Majstorovic, V., Trajanovic,  M., Vitkovic, N.,  Stojkovic, M., Reverse engineering 

of human bones by using method of anatomical features, CIRP Annals - Manufacturing 

Technology Vol. 62 No. 1, pp. 167–170, 2013 

[15] Indian Clinical knowledge web site http://www.indianclinicalknowledge.org 

[16] Expert Consult, Gray’s Anatomy, https://expertconsult.inkling.com 

[17] Roberts, S., Foley, A., Swallow, H., Wallace, A., Coughlan D., The geometry of the 

humeral head and the design of  prostheses, Journal of Bone and Joint Surgery, Vol. 73, 

No. 4, pp. 647-650, 1991prostheses 

[18] Pearl, M., Volk, A., Coronal plane geometry of the proximal humerus relevant to 

prosthetic arthroplasty, Journal of elbo and shoulder surgery, Vol. 5, No. 4, pp. 320-326



  

 


