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Professional Profile 
 
Dr. Marta Villarraga is a Principal in Exponent’s Biomedical Engineering practice.  
Dr. Villarraga specializes in spine biomechanics and in failure analysis of medical devices.  She 
has experience with orthopedic, spinal, reconstructive surgery, and diagnostic medical devices 
from product liability, intellectual property, regulatory compliance, postmarketing surveillance, 
and product development perspectives.  Dr. Villarraga also has experience in evaluating quality 
control issues as applied to medical devices and pharmaceuticals, with an emphasis in 
contamination, manufacturing compliance, and finished device evaluations.  Dr. Villarraga has 
extensive experience with root cause analysis investigations and compliance issues related to 
medical device recalls.  She has served as an expert witness in product liability and intellectual 
property cases involving medical devices. 
 
Dr. Villarraga’s research experience and interests include implant and tissue retrieval analysis, 
use of animal models for evaluating orthopedic device performance, and the use of experimental 
and finite element stress analysis techniques to characterize the mechanical behavior of bone, 
other biological structures, and orthopedic implant devices.   
 
Dr. Villarraga serves on the Editorial Board of the ASTM International Journal of Testing and 
Evaluation, on the Monograph Editorial Advisory Board of FDLI, and has also been a reviewer 
for the Journal of Biomechanical Engineering, Clinical Orthopedics and Related Research, 
Clinical Biomechanics, Clinical Neurology and Neurosurgery, and Journal of Biomedical 
Materials Research.   
 
Academic Credentials and Professional Honors 
 
Ph.D., Biomedical Engineering, Tulane University, 1996 
M.S., Biomedical Engineering, Tulane University, 1992 
B.S., Biomedical Engineering, Tulane University (magna cum laude), 1990 
 
American Association of University Women (AAUW) Selected Professions Fellow; National 
Science Foundation Minority Graduate Fellow; Sigma Xi (Scientific Research Society); Alpha 
Eta Mu Beta (Biomedical Engineering Honor Society); Tau Beta Pi; 2000 Harold Levey Award 
(Tulane School of Engineering:  In recognition of professional achievement to an alumn) 
 
Licenses and Certifications 
 
Certified Engineer-in-Training, Louisiana, 1991 
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Languages 
 
Spanish 
 
Publications 
 
Ong KL, Villarraga ML, Lau E, Carreon L, Kurtz SM, Glassman S.  Off-label use of bone 
morphogenetic proteins in the United States using administrative data.  Spine 2010; 35(19):1794–
1800. 
 
Villarraga ML, Guerin HL, Wood, JM.  Five year review of Class I medical device recalls:  2004–
2008.  Food Drug Law J 2009; 64(4):663–676. 
 
Steffey D, Ostarello A, Clevenger J, Villarraga M.  Troubleshooting analyses of production 
data.  Int J Indust Eng 2009; 16(3):206–213. 
 
Bowden AE, Guerin HL, Villarraga ML, Patwardhan AG, Ochoa JA.  Quality of motion 
considerations in numerical analysis of motion restoring implants of the spine.  Clin Biomech 
(Bristol, Avon) 2008; 23(5):536–544. 
 
Khanna AJ, Lee S, Villarraga M, Gimbel J, Steffey S, Schwardt J.  Biomechanical evaluation of 
kyphoplasty with calcium phosphate cement in a 2-functional spinal unit vertebral compression 
fracture model.  Spine J 2008; 8(5):770–777. 
 
Villarraga ML, Guerin HL, Lam T.  Medical device recalls from 2004 to 2006:  A focus on Class 
I recalls.  Food Drug Law J 2007; 62(3):581–592. 
 
Kobayashi N, Ong K, Villarraga M, Schwardt J, Wenz R, Togawa D, Fujishiro T, Turner AS, 
Seim HB, Bauer TW.  Histological and mechanical evaluation of self-setting calcium phosphate 
cements in a sheep vertebral bone void model.  J Biomed Mat Res 2007; 81(4):838–846. 
 
Kurtz S, Van Ooij A, Ross E, de Waal Malefijt J, Peloza J, Ciccarelli L, Villarraga M.  
Polyethylene wear and rim fracture in total disc arthroplasty.  Spine J 2007; 7(1):12–21. 
 
Villarraga M, Cripton P, Teti S, Steffey D, Krisnamuthy S, Albert T, Hilibrand A, Vaccaro A.  
Wear and corrosion in retrieved thoracolumbar posterior internal fixation—Response to Letter 
to the Editor (Asher MA and Carson WL).  Spine 2007; 32(7):831–832.  
 
Villarraga ML, Cripton PA, Teti SD, Steffey DL, Krisnamuthy S, Albert T, Hilibrand A, 
Vaccaro A.  Wear and corrosion in retrieved thoracolumbar posterior internal fixation.  Spine 
2006; 31(21):2454–2462. 
 
Kurtz S, Siskey R, Ciccarelli L, Van Ooij A, Peloza J, Villarraga M.  Retrieval analysis of total 
disc replacements:  Implications for standardized wear testing.  J ASTM Int 2006; 3(6):1–12. 
 
Kurtz S, Peloza J, Siskey R, Villarraga M.  Analysis of a retrieved polyethylene total disc 
replacement component.  Spine J 2005; 5:344–50. 
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Villarraga M, Bellezza A, Harrigan T, Cripton P, Kurtz S, Edidin A.  The biomechanical effects 
of kyphoplasty on treated and adjacent non-treated vertebral bodies.  J Spinal Disorders Tech 
2005; 18(1):84–91,  
 
Kurtz S, Villarraga M, Zhao K, Edidin A.  Static and fatigue mechanical behavior of bone 
cement with elevated barium sulfate content for treatment of vertebral compression fractures.  
Biomaterials 2005; 26:3699–3712. 
 
Villarraga M, Most E, Kurtz S.  Risk communication of medical device failures.  Update 
(FDLI):  Food and Drug Law, Regulation and Education 2004; 5:18–31.  
 
Villarraga M, Cripton P, Bellezza, A, Berlemann U, Kurtz S, Edidin A.  Bone and bone cement 
stresses in the thoraco-lumbar spine following kyphoplasty:  A finite element analysis.  
Zeitschrift Der Orthopade (Special Issue Concerning Cementing Techniques) 2004; 
33(1):4855.  
 
Villarraga M, Kurtz S, Herr M, Edidin A. Multiaxial fatigue behavior of conventional and 
highly crosslinked UHMWPE during cyclic small punch testing.  J Biomed Mat Res 2003; 
66A:298309. 
 
Harris M, Chang D, Shilt J, Villarraga M, Thomas K, Stelly M.  Modeling of the naked facet 
sign in the lumbar spine.  J Spinal Disord Tech 2002; 15(6):495–501. 
 
Kurtz S, Villarraga M, Herr M, Bergstrom J, Rimnac C, Edidin A.  Thermomechanical behavior 
of virgin and highly crosslinked ultra high molecular weight polyethylene used in total joint 
replacements.  Biomaterials 2002; 23(17):3681–3697. 
 
Edidin A, Herr M, Villarraga M, Muth, J, Yau S, Kurtz S.  Accelerated aging studies of 
UHMWPE.  I:  Effect of resin, processing, and radiation environment on resistance to 
mechanical degradation.  J Biomed Mat Res 2002; 61:312–322. 
 
Edidin A, Villarraga M, Herr M, Muth, J, Yau S, Kurtz S.  Accelerated aging studies of 
UHMWPE.  II:  Virgin UHMWPE is not immune to oxidative degradation.  J Biomed Mat Res 
2002; 61:323–329. 
 
Harris M, Stelly M, Villarraga M, Schroeder A, Thomas K.  Modeling of the naked facet sign in 
the thoracolumbar spine.  J Spinal Disorders 2001; 14(3):252–258.  
 
Villarraga M, Anderson R, Hart R, Dinh D.  Contact analysis of a posterior cervical spine plate 
using a three-dimensional canine finite element model.  J Biomech Eng 1999; 121(2):206–214. 
 
Martinez (Villarraga) M, Anderson R, Bundy, K, Dinh D.  Titanium metal release after posterior 
cervical spine plate placement in a canine model.  J Long Term Effects of Medical Implants 
1995; 5(3):185–208. 
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Book Chapters 
 
Kurtz SM, Villarraga ML, Ianuzzi A.  Clinical performance of UHMWPE in the spine.  In:  The 
UHMWPE Biomaterials Handbook, 2nd Edition.  Kurtz S (ed), Academic Press, New York, NY, 
2009. 
 
Kurtz S, Van Ooij A, Peloza J, Villarraga M.  Retrieval analysis of arthroplasty devices.  In:  
Spinal arthroplasty, the preservation of motion.  Vaccaro A, Papadopoulos S, Traynelis V, Haid 
R, Sasso R (eds), Philadelphia, PA, 2007. 
 
Villarraga M, Mazzucco D.  Medical device failure considered in the design process.  In:  
Bringing Your Medical Device to Market.  Reiss J, Armon B (eds), Food and Drug Law 
Institute, Washington, DC, 2006. 
 
Butchko H, Villarraga M.  Understanding, anticipating, and preventing medical device recalls.  
In:  Bringing Your Medical Device to Market.  Reiss J, Armon B (eds), Food and Drug Law 
Institute, Washington, DC, 2006. 
 
Villarraga M.  Historical review of spinal instrumentation for fusion:  Rods, plates, screws and 
cages.  In:  Spine Technology Handbook.  Kurtz S, Edidin A (eds), Academic Press, New York, 
NY, 2006. 
 
Villarraga M.  Clinical performance of rods, plates, screws, and cages.  In:  Spine Technology 
Handbook.  Kurtz S, Edidin A (eds), Academic Press, New York, NY, 2006. 
 
Villarraga M, Cripton P.  The clinical performance of UHMWPE in the spine.  In:  The 
UHMWPE Handbook:  Ultra-High Molecular Weight Polyethylene in Total Joint Replacement.  
Kurtz S (ed), Academic Press, New York, NY, 2004. 
 
Villarraga M, Kurtz S, Herr M, Edidin A.  Multiaxial fatigue behavior of oxidized and 
unoxidized UHMWPE during cyclic small punch testing at body temperature.  In:  Highly 
Crosslinked and Thermally Treated Ultra-High Molecular Weight Polyethylene For Joint 
Replacements.  STP 1445.  Kurtz S, Gsell R, Martel J (eds), American Society for Testing and 
Materials, West Conshohoken, PA, 2003. 
 
Villarraga M, Ford C.  Applications of bone mechanics.  In:  Bone Mechanics Handbook.  
Cowin S (ed), CRC Press, Inc., Boca Raton, FL, 2001. 
 
Villarraga M, Anderson R, Hart R, Bundy K, Dinh D.  Mechanisms of titanium release from 
posterior cervical spine plates in a canine model based on computational and biocompatibility 
studies.  In:  Functional Biomaterials.  Soboyejo W (ed), Trans Tech Publications Ltd., 
Winterthur, Switzerland, 2001. 
 
Villarraga M, Rice D.  Personal information management systems.  In:  Encyclopedia of 
Electrical and Electronics Engineering, John Wiley & Sons, Inc., New York, NY, 1999. 
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Martinez (Villarraga) M, Anderson R.  Models of the upper cervical spine.  In:  Frontiers in 
Head and Neck Trauma:  Clinical and Biomechanical.  Yoganandan N, Pintar F, Larson S, 
Sances A (eds), IOS Press, Netherlands, 1998. 
 
Published Abstracts of Presentations 
 
Siskey RL, Villaraga M.  Fatigue and wear evaluation of nucleus pulposus replacements.  
ASTM Symposium on  Static and Dynamic Spinal Implant: Are We Evaluating Them 
Appropriately? San Antonio, TX, November 16, 2010. 
 
Shah P, Villarraga M, Siskey RL, Guerin H.  Validation of a physical intervertebral disc model 
with surrogate endplate material for multidirectional wear and fatigue testing of nucleus 
pulposus replacements.  Poster 349, 10th Annual SAS Global Symposium on Motion 
Preservation Technology, New Orleans, LA, April 27–30, 2010. 
 
Shah P, Villarraga M, Siskey R, Guerin H.  Validation of a physical intervertebral disc model 
with surrogate endplate material for multidirectional wear and fatigue testing of nucleus 
pulposus replacements.  Poster No. 1580, 56th Annual Meeting of the Orthopaedic Research 
Society, New Orleans, LA, March 6–9, 2010. 
 
Heinly J, Guerin H, Auerbach J, Siskey R, Villarraga M.  The use of ATR-FTIR to correlate 
proteoglycan content to degenerative grade of the human intervertebral endplate.  Poster 
No. 1466, 56th Annual Meeting of the Orthopaedic Research Society, New Orleans, LA, March 
6–9, 2010. 
 
Ong KL, Lau E, Villarraga ML, Glassman S, Kurtz SM.  Evaluating on-label and off-label use 
of BMP in the U.S. using administrative data.  Scientific Exhibit No. 71, 77th Annual Meeting of 
the American Academy of Orthopaedic Surgeons, New Orleans, LA, March 9–13, 2010. 
 
Ong KL, Lau E, Villarraga ML, Glassman S, Kurtz SM.  Evaluating on-label and off-label use 
of BMP in the U.S. using administrative data.  Paper No. 19, 77th Annual Meeting of the 
American Academy of Orthopaedic Surgeons, New Orleans, LA, March 9–13, 2010. 
 
Ong K, Villarraga M, Lau E, Carreon L, Kurtz S, Glassman S.  Evaluating on-label and off-
label use of BMP in the U.S. using administrative data.  Poster No. 1406, 56th Annual Meeting 
of the Orthopaedic Research Society, New Orleans, LA, March 6–9, 2010. 
 
Shah P, Villarraga M, Siskey R, Guerin H.  Validation of a physical intervertebral disc model 
with surrogate endplate material for multidirectional wear and fatigue testing of nucleus 
pulposus replacements.  5th Annual Philadelphia Spine Research Symposium, University of 
Pennsylvania, December 9, 2009. 
 
Ong KL, Lau E, Villarraga ML, Glassman S, Kurtz SM.  Evaluating on-label and off-label use 
of BMP in the U.S. using administrative data.  5th Annual Philadelphia Spine Research 
Symposium, University of Pennsylvania, December 9, 2009. 
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Ong KL, Lau E, Ianuzzi I, Kurtz S, Villarraga M, Future Demand in Cervical, Thoracic, and 
Lumbar Spine Fusions: U.S. Projections to 2020, E-Poster P114, Proceedings, North American 
Spine Society, San Francisco CA, November 10-14, 2009. 
 
Siskey RL, Villarraga ML, Guerin H.  Wear and fatigue characterization of a nucleus pulposus 
replacement using a surrogate annulus and the ISO 18192 duty cycle.  Transactions of the Spine 
Arthroplasty Society; 562, London, UK, April 28–May 1, 2009. 
 
Siskey R, Villarraga ML, Guerin HL.  Wear and fatigue characterization of a nucleus pulposus 
replacement using a surrogate annulus.  55th Annual Meeting of the Orthopaedic Research 
Society, 33:24, Las Vegas, NV, February 22–25, 2009. 
 
Steffey D, Ostarello A, Clevenger J, Villarraga M.  Troubleshooting analyses of production 
data.  13th Annual International Conference on Industrial Engineering Theory, Applications and 
Practice, Las Vegas, NV, September 8–10, 2008. 
 
Siskey RL, Villarraga M, Guerin H, Shah P, Kurtz SM.  Developing a surrogate annulus 
fibrosus model for nucleus pulposus replacement wear and fatigue characterization.  
Transactions of the Spine Arthroplasty Society; 85, Miami, FL, May 6–10, 2008. 
 
Guerin HL, Heinly J, Auerbach J, Siskey R, Lonner B, Villarraga M, Kurtz S.  Identifying 
appropriate interventional timepoints for nucleus pulposus replacements:  Impact of 
degeneration-dependent mechanical properties of the cartilaginous endplate.  Transactions of the 
Spine Arthroplasty Society; 72, Miami, FL, May 6–10, 2008. 
 
Ong K, Lau E, Ianuzzi A, Villarraga M, Kurtz S.  Future demand in spine fusions:  U.S. 
projections to 2030.  Scientific Exhibit SE64.  75th Annual Meeting of the American Academy 
of Orthopaedic Surgeons, San Francisco, CA, March 59, 2008. 
 
Bowden A, Guerin H, Villarraga M, Patwardhan A, Ochoa J.  Higher order validation metrics 
are required when numerically modeling physiologic motion of the spine.  Poster No. 1360.  
54th Annual Meeting of the Orthopaedic Research Society, San Francisco, CA, March 25, 
2008. 
 
Guerin H, Heinly J, Auerbach J, Siskey R, Lonner B, Villarraga M, Kurtz S.  Human 
intervertebral disc cartilaginous endplate tensile mechanical properties are anisotropic and 
degeneration dependent.  Poster No. 1444.  54th Annual Meeting of the Orthopaedic Research 
Society, San Francisco, CA, March 25, 2008. 
 
Ianuzzi A Kurtz S, Van Ooij A, Bindal R, Ross E, Bohinski R, Kane W, Siskey R, Shah P, 
Villarraga M.  In vivo deformation, surface damage, and biostability of retrieved dynesys 
components for posterior dynamic stabilization.  Poster No. 1325.  54th Annual Meeting of the 
Orthopaedic Research Society, San Francisco, CA, March 25, 2008. 
 
Siskey R, Villarraga M, Guerin H, Shah P, Kurtz S.  Design and validation of a surrogate 
annulus fibrosis model for nucleus pulposus replacement wear and fatigue characterization.  
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Poster No. 1924.  54th Annual Meeting of the Orthopaedic Research Society, San Francisco, 
CA, March 25, 2008. 
 
Khanna J, Lee S, Villarraga M, Gimbel J, Schwardt J.  Kyphoplasty with calcium phosphate is 
biomechanically similar to PMMA in a 2-FSU spine fracture model.  Paper No. 222.  74th 
Annual Meeting of the American Academy of Orthopaedic Surgeons, San Diego, CA, February 
1419, 2007. 
 
Kurtz SM, Patwardhan A, van Ooij A, Lorenz M, Zindrick M, Oleary P, Peloza J, Ciccarelli L, 
Villarraga ML.  What is the correlation of in vivo wear and fracture patterns with in vitro TDR 
motion response?  Paper No. 437.  74th Annual Meeting of the American Academy of 
Orthopaedic Surgeons, San Diego, CA, February 1418, 2007. 
 
Guerin H, Baxter S, Nguyen A, Elliot D, Villarraga M, Kurtz S.  Human intervertebral disc 
cartilaginous endplate biphasic mechanical properties.  Poster No. 1135, 53rd Annual Meeting of 
the Orthopaedic Research Society, San Diego, CA, February 11-14, 2007. 
 
Kurtz S, Van Ooij A, Ross E, De Waal Malefijt J, Isaza J, Peloza J, Ciccarelli L, MacDonald D, 
Villarraga M.  Clinical significance of polyethylene oxidation for total disc arthroplasty.  Poster 
No. 1130.  53rd Annual Meeting of the Orthopaedic Research Society, San Diego, CA, February 
1114, 2007. 
 
Ong K, Lau E, Kurtz S, Chin K, Ianuzzi A, Villarraga M.  Cervical, thoracic, and lumbar fusion 
rates in the U.S.:  Perspective from two health databases.  Poster No. 1016.  53rd Annual 
Meeting of the Orthopaedic Research Society, San Diego, CA, February 1114, 2007. 
 
Ong K, Lau E, Kurtz S, Chin K, Ianuzzi A, Villarraga M.  Projections to 2030 of the prevalence 
of primary and revision spine fusions in the U.S.  Poster No. 107.  53rd Annual Meeting of the 
Orthopaedic Research Society, San Diego, CA, February 1114, 2007. 
 
Villarraga M, Teti S, Kane W, Steffey D, Campbell P, Hilibrand A, Albert T, Vaccaro A.  What 
is the impact of wear and corrosion seen on retrieved spine implants?  Poster No. 1068.  
53rd Annual Meeting of the Orthopaedic Research Society, San Diego, CA, February 1114, 
2007. 
 
Day J, Villarraga M, Teti S, Graber M, Schwardt J.  Does MicroCT provide clinically relevant 
information on vertebral compression fractures?  E-Poster P136.  Proceedings, North American 
Spine Society, Seattle, WA, September 26–30, 2006. 
 
Bowden A, Villarraga M.  In situ biomechanics of total facet replacement using finite element 
analysis.  SIPP #4, 140.  Proceedings, North American Spine Society, Seattle, WA, September 
26–30, 2006. 
 
Kurtz S, Van Ooij A, Ross R, Ciccarelli L, Zeiger A, Villarraga M.  Analysis of textured 
endplates and bone ongrowth in retrieved charité total disc replacements.  E-Poster P113.  
Proceedings, North American Spine Society, Seattle WA, September 26–30, 2006. 
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Kurtz S, Patwardhan A, Van Ooij A, Lorenz M, Zindrick M, O’Leary P, Peloza J, Ross R, 
Ciccarelli L, Siskey R, Villarraga M.  What is the correlation of in vivo wear and fracture 
patterns with in vitro TDR motion response?  SIPP #1, 87.  Proceedings, North American Spine 
Society, Seattle, WA, September 26–30, 2006. 
 
Kurtz S, Van Ooij A, Peloza J, Ross E, Ciccarelli L, Siskey R, Villarraga M.  Impact of in vivo 
oxidation on the clinical performance of total disc replacements.  E-Poster.  13th International 
Meeting on Advanced Spine Techniques (IMAST), Athens, Greece, July 12–15, 2006. 
 
Kurtz S, Patwardhan A, Van Ooij A, Lorenz M, Zindrick M, O’Leary P, Peloza J, Ross E, 
Ciccarelli L, Siskey R, Villarraga M.  What is the correlation of in vivo wear and fracture 
patterns with in vitro TDR motion response?  Paper #38.  13th International Meeting on 
Advanced Spine Techniques (IMAST), Athens, Greece, July 12–15, 2006. 
 
Kurtz S, Patwardhan A, Van Ooij A, Lorenz M, Zindrick M, O’Leary P, Peloza J, Ciccarelli L, 
Villarraga M.  What is the correlation of in vivo wear and fracture patterns with in vitro TDR 
motion response?  6th Annual Meeting of the Spine Arthroplasty Society, Montreal, Canada, 
May 9–12, 2006. 
 
Van Ooij L, Ciccarelli L, Kurtz S, Villarraga M.  Analysis of textured endplates and bone 
ongrowth in retrieved charité total disc replacements.  6th Annual Meeting of the Spine 
Arthroplasty Society, Montreal, Canada, May 9–12, 2006. 
 
Van Ooij A, Peloza J, Ciccarelli L, MacDonald D, Topper J, Kurtz S, Villarraga M.  The impact 
of polyethylene oxidation on the long-term clinical performance of total disc replacements.  
6th Annual Meeting of the Spine Arthroplasty Society, Montreal, Canada, May 9–12, 2006. 
 
McCombe P, Ciccarelli L, Villarraga M, Kurtz S, Chan F.  Analysis of In Vivo wear 
mechanisms in maverick total disc arthroplasty.  Poster No. P398.  73rd Annual Meeting of the 
American Academy of Orthopaedic Surgeons, Chicago, IL, March 22–26, 2006. 
 
Ong K, Chin K, Lau E, Mowat F, Kurtz S.  Changes in revision spine fusion rates at all levels in 
the United States from 19902003.  Poster No. P394.  73rd Annual Meeting of the American 
Academy of Orthopaedic Surgeons, Chicago, IL, March 22–26, 2006. 
 
Van Ooij A, Peloza J, Ciccarelli L, Kurtz S, Villarraga M.  Polyethylene wear and rim fracture 
in total disc arthroplasty.  Paper No. 108.  73rd Annual Meeting of the American Academy of 
Orthopaedic Surgeons, Chicago, IL, March 22–26, 2006. 
 
Ong K, Chin K, Lau E, Mowat F, Kurtz S, Villarraga M.  Age and gender prevalence of revision 
spine fusion rates in the United States from 1990 to 2003.  p. 1265.  In:  Trans. Orthopaedic 
Research Society, Volume 31, March 19–22, 2006. 
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Kurtz S, Van Ooij A, Van Rhijn L, Peloza J, Ciccarelli L, Villarraga M.  PE wear, rim fracture, 
and osteolysis in retrieved total disc replacements.  p. 117.  In:  Trans. Orthopaedic Research 
Society, Volume 31, March 19–22, 2006. 
 
Kurtz S, Van Ooij A, Peloza J, Ciccarelli L, Zeiger A, Villarraga M.  Central core and rim 
damage in retrieved polyethylene total disc replacement components.  Paper #17.  Proceedings, 
North American Spine Society, Philadelphia, PA, September 28–October 1, 2005.  
 
Kurtz S, McCombe P, Ciccarelli L, Villarraga M, Chan F.  Retrieval analysis of short-term 
implanted maverick total disc arthroplasty.  Paper #124.  Proceedings, North American Spine 
Society, Philadelphia, PA, September 28–October 1, 2005. 
 
Bowden A, Edidin A, Villarraga M, Kurtz S.  Advanced numerical modeling of spinal 
biomechanics.  Philadelphia Spine Research Symposium, Philadelphia, PA, September 27, 
2005. 
 
Villarraga M, Ong K, Chin K, Lau E, Mowat F, Kurtz S.  Age and gender prevalence of revision 
spine fusion rates in the United States from 1990 to 2003.  Philadelphia Spine Research 
Symposium, Philadelphia, PA, September 27, 2005. 
 
Villarraga M, Day J, Teti S, Graber M, Schwardt J.  Does the resolution of MicroCT provide 
any clinically relevant information on vertebral compression fractures?  Philadelphia Spine 
Research Symposium, Philadelphia, PA, September 27, 2005. 
 
Villarraga M, Bowden A, Kurtz S, Edidin A.  Numerical simulation of vertebral body collapse.  
Philadelphia Spine Research Symposium, Philadelphia, PA, September 27, 2005. 
 
Kurtz S, Van Ooij A, Peloza J, Ciccarelli L, Zeiger A, Villarraga M.  Polyethylene wear and rim 
fracture of retrieved total disc arthroplasty.  Paper #41.  Annual Meeting of the Spine Society of 
Europe, Barcelona, Spain, September 2124, 2005. 
 
Kurtz S, Van Ooij J, Peloza J, Ciccarelli L, Zeiger A, Villarraga M.  Polyethylene wear analysis 
of retrieved total disc arthroplasty.  12th International Meeting on Advanced Spine Techniques 
(IMAST), Banff, Alberta, Canada, July 7–9, 2005. 
 
Kurtz S, McCombe P, Ciccarelli L, Villarraga M, Chan F.  In vivo wear mechanisms of a 
retrieved metal-on-metal total disc replacement.  12th International Meeting on Advanced Spine 
Techniques, Banff, Alberta, Canada, July 7–9, 2005. 
 
Kurtz S, Van Ooij A, Peloza J, Ciccarelli L, Zeiger A, Villarraga M.  Wear and surface damage 
analysis of retrieved charité total disc replacements.  Spine Arthroplasty Society Global 
Symposium, New York, May 4–7, 2005. 
 
Kurtz S, McCombe P, Ciccarelli L, Villarraga M, Chan F.  Analysis of in vivo wear mechanisms 
in a retrieved total disc arthroplasty.  Spine Arthroplasty Society Global Symposium, New 
York, May 4–7, 2005. 
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Bowden A, Bergstrom J, Villarraga M, Kurtz S.  Biomechanical analysis of polyethylene 
stresses in charité total disc replacement.  Spine Arthroplasty Society Global Symposium, New 
York, May 4–7, 2005. 
 
Ong K, Villarraga M, Teti S, Sankaran M, Turner A, Seim III H, Schwardt J.  Vertebral 
augmentation with calcium phosphate cements:  Bioceramic integration characteristics and 
compressive strength in ovine vertebral bodies.  Paper No. 272.  Annual Meeting of the 
Orthopaedic Research Society, Washington, DC, February 20–23, 2005. 
 
Ong K, Villarraga M, Mazzucco D, Jaekel D, Kurtz S, Edidin A.  Mechanical properties of 
freshly-procured and previously-frozen human cadaveric nucleus.  Poster P319.  72nd Annual 
Meeting of the American Academy of Orthopaedic Surgeons, Washington, DC, February 
2327, 2005. 
 
Villarraga M, Bellezza A, Harrigan T, Cripton P, Kurtz S, Edidin A.  The biomechanical effects 
of kyphoplasty on adjacent non-treated vertebral bodies:  A finite element analysis.  
Proceedings, 50th Annual Meeting of the Orthopaedic Research Society, Volume 29, p. 1141, 
San Francisco, CA, March 7–10, 2004. 
 
Villarraga M, Bellezza A, Harrigan T, Cripton P, Kurtz S, Edidin A.  Biomechanical evaluation 
of kyphoplasty on treated and adjacent vertebral bodies.  Poster P422.  71st Annual Meeting of 
the American Academy of Orthopaedic Surgeons, San Francisco, CA, March 10–14, 2004. 
 
Villarraga M, Cripton P, Vaccaro A, Hilibrand A, Albert T, Turner J, Boatwright J, Smith T.  
Engineering analysis of retrieved spine implants.  p. 669.  In:  29th Annual Meeting and 
Exposition of the Society of Biomaterials, Volume 26, Reno, NV, 2003. 
 
Villarraga M, Kurtz S, Cripton P, Edidin A.  The biomechanical effects of kyphoplasty on single 
thoraco-lumbar vertebrae:  A parametric finite element analysis.  Proceedings, 49th Annual 
Meeting of the Orthopaedic Research Society, Volume 28, p. 29, New Orleans, LA, February 2–
5, 2003. 
 
Villarraga M, Vaccaro A, Cripton P, Albert T, Hilibrand A.  Improvement of spine implant 
performance through analysis of retrieved implants.  Proceedings, 30th Annual Meeting of the 
Cervical Spine Research Society, Miami, FL, December 5–7, 2002. 
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