
Craniometric Studies of Skulls for Design of Implants in Thailand

1 2 3 4

1,2 . .  40002 

 0-4320-2845  0-4320-2849 :skhema@kku.ac.th1, surasith@kku.ac.th2

3

. . . .  12120 

 0-2564-6500  4378  0-2564-6501 : kriskrs@mtec.or.th 
4 . .  40002 

 0-43348393 : amnat811@yahoo.com

K. Sena1, S. Piyasin2, K. Sitthiseripratip3, A. Kitkuandee4

1,2 Department of Mechanical Engineering, Faculty of Engineering, Khon Kaen University,  

Khon Kaen, 40002, Thailand 

Tel: 0-5010-1808, Fax: 0-4320-2849, E-mail: skhema@kku.ac.th1, surasith@kku.ac.th2

3 Computer Aided Medical Technology Laboratory, MTEC, NSTDA,  

Klong Luang, Pathumthani, 12120, Thailand 

Tel: 0-2564-6500 Ext. 4378, Fax: 0-2564-6501, E-mail: kriskrs@mtec.or.th 
4 Department of Surgery, Faculty of Medicine, Khon Kaen University,  

Khon Kaen, 40002, Thailand 

Tel: 0-43348393, E-mail: amnat811@yahoo.com

Abstract 

Today, head injuries and skull defects are treated with 

approaches of cranioplasty, which helps patients with head 

traumas caused by accidents, tumors, infections or congenital 

defects. These personalized treatments of cranioplasty implants 

are normally used with application of CT-scan data and rapid 

prototyping. But this means of treatment however costs time and 

is relative expensive. This study therefore is to design 

standardized implants in order to increase convenience for 

surgeons without involving numerous people in the operation 
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process. In addition it would minimize needed technical skills in 

comparison with traditional methods and use material and 

technologies in the region. These standardized implants are 

suitable for simple cranial defects (shape and size) or defects on 

areas where aesthetics are not highly required. Moreover the cost 

for cranioplasty treatments by using standardized implants is 

acceptable for the ASEAN region. In this study the Finite Element 

Method is used to simulate the fractures of the skull, and also a 

method of statistic is implemented so that an average contour of 

skulls of Thai people is determined. The main objective of this 

study is to design standardized implants that are suitable to Thai 

skulls as much as possible with the smallest amount of implants. 
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 1 

[11] 
Dimension Vietnamese Lao Thai Cambodian 

Head length[mm] 175.22 4.5 167.9 7.8 168.6 7.45 137.7 8.4 

Head width[mm] 137.9 5.58 144.05 4.8 141.4 5.9 140.4 5.9 

Head height[mm] 136.99 3.26 132.7 3.5 135.9 4.9 136.8 6.0 

(overall sizes – Head Height, Head Length, Head Width) 
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3.

Measurement Description Units Distance 

RT.EU–LT.EU Maximum Breadth mm 174.38 

V-PO Maximum Height mm 127.69 

GL-OPC Maximum Length mm 176.66 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

CST030

523 CST030

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 11 

 Diagraph  Caliper 

4.

(ADTEC 

 MTEC) 

MIMICS  Anthropometric Analysis 

[1]

2547. http://www.police.go.th/traff_main.htm (accessed on 

August 2006). 

[2] Max T., 1957, Technic of Closure of Cranial Defects, Modern        

Surgical Technic. 2nd ed. Philadelphia: JB Lippincott, 766-773. 

[3] Perry, M., Banks, P., Richards, R., Rriedman, E.P., Haw, P.,     

1998. The Use of Computer-Generated Three-Dimensional 

Models in Orbital Reconstruction, British Journal of Oral and 

Maxillafacial Surgery, 36, 275-284. 

[4] Eufinger, H., Wehmoller, M., Machtens, E., Heuser, L., 

Harders, A., Kruse, D., 1995. Reconstruction of Craniofacial 

Bone Defects with Individual Alloplastics Implants based on 

CAD/CAM-manipulated CT-Data. J. Cranio Maxillo-facial 

Surgery 23, 175-181.   

[5] Hieu, L.C., Vander Sloten, J., Bohez, E., Phien, H.N., 

Vatcharaporn, E., An, P.V., To, N.C., Binh, P.H., 2004. A 

Cheap Technical Solution for Cranioplasty Treatments, 

Technology and Health Care 12, 281-292.  

[6] Hieu, L.C., Bohez, E., Vander Sloten, J., Phien, H.N., 

Vatcharaporn, E., Binh, P.H., An, P.V., To, N.C., Oris, P., 

2002 Design and Manufacturing of Personalized and 

Standardized Templates for Cranioplasty Applications, IEEE 

Proceedings on Industrial Automations,Bangkok, Thailand, 

1025-1030.

[7] Kuijpers, A.H.W.M., Claessens, M.H.A., Sauren, A.A.H.J., 

1995. The Influence of Different Boundary Conditions on the 

Response of the Head to Impact: a Two Dimensional Finite 

Element Study. Journal of Neurotrauma 12,4, 715-724. 

[8] Joon, B.P., Roderic, S.L., 1992, Biomaterial, Prenum Press, 

New York, USA. 

[9] Hieu, L.C., 2002. Intelligent Design of Personalized Implants 

and Standardized Templates for Cranioplasty Applications, 

Doctor of Engineering Dissertation, Asian Institute of 

Technology, Bangkok, Thailand.  

[10] Ninprapan, A., Three-Dimensional Analysis of Thai Skulls 

collected in Northeast Thailand, Master of Science in 

Anatomy Thesis, Khon Kaen University, Khon Kaen, 

Thailand.

[11] Hung, L.H., 1995. Anthropometric Characteristics of Modern 

Vietnamese Skulls, Doctoral dissertation, Hanoi University of 

Medicine, Hanoi, Vietnam. 

CT-Scan Data 

Shape and Size of 

defected area    
Overall Size   

Statistical Analysis 

(Mean, Standard Deviation)

Template Design 

Production Planning 

Template Manufacturing 

CAD/CAM, CNC, RP

Implants 

FEA

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

CST030

524 CST030

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology


	CST030-1.pdf
	CST030-2.pdf
	CST030-3.pdf
	CST030-4.pdf
	CST030-5.pdf
	CST030-6.pdf

