From: eleanor hoppe <eleanor_hoppe@mac.com>
Date: May 2, 2008 1:34:13 PM EDT
To: eleanor hoppe <eleanor_hoppe@mac.com>
Subject: Viscoelastic properties of the human medial collateral ligament under longitudinal, transverse and shear loading


Skip to Content
  Home / Life Sciences / Anatomy and Physiology  
  Journal of Orthopaedic Research
 What is RSS?
Volume 23, Issue 1 , Pages 67 - 76
Published Online: 1 Jan 2006
Copyright © 2005 Orthopaedic Research Society
Save Title to My ProfileSet E-Mail Alert  < Previous Abstract  |  Next Abstract >  Save Article to My Profile        Download Citation
Abstract |  References  |  Full Text: PDF (1016k)  |  Related Articles | Citation Tracking
 
 Article
Viscoelastic properties of the human medial collateral ligament under longitudinal, transverse and shear loading
Carlos Bonifasi-Lista 1, Spencer P. Lakez 1, Michael S. Small 1, Jeffrey A. Weiss 1 2 *1Department of Bioengineering, University of Utah, 50 S Central Campus Drive, Rm. 2480, Salt Lake City, UT 84112, USA
2Department of Orthopedics, University of Utah, 30 North 1900 East, Rm. 3B165, Salt Lake City, UT 84132, USAemail: Jeffrey A. Weiss (jeff.weiss@utah.edu)*Correspondence to Jeffrey A. Weiss, Department of Bioengineering, University of Utah, 50 S Central Campus Drive, Rm. 2480 Salt Lake City, UT 84112, USA. Tel.: +1-801-587-7833; fax: +1-801-585-5361
Funded by:   NIH; Grant Number: #AR47369
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ABSTRACTLigament viscoelasticity controls viscous dissipation of energy and thus the potential for injury or catastrophic failure. Viscoelasticity under different loading conditions is likely related to the organization and anisotropy of the tissue. The objective of this study was to quantify the strain- and frequency-dependent viscoelastic behavior of the human medial collateral ligament (MCL) in tension along its longitudinal and transverse directions, and under shear along the fiber direction. The overall hypothesis was that human MCL would exhibit direction-dependent viscoelastic behavior, reflecting the composite structural organization of the tissue. Incremental stress relaxation testing was performed, followed by the application of small sinusoidal strain oscillations at three different equilibrium strain levels. The peak and equilibrium stress-strain curves for the longitudinal, transverse and shear tests demonstrate that the instantaneous and long-time stress-strain response of the tissue differs significantly between loading conditions of along-fiber stretch, cross-fiber stretch and along-fiber shear. The reduced relaxation curves demonstrated at least two relaxation times for all three test modes. Relaxation resulted in stresses that were 60-80% of the initial stress after 1000 s. Incremental stress relaxation proceeded faster at the lowest strain level for all three test configurations. Dynamic stiffness varied greatly with test mode and equilibrium strain level, and showed a modest but significant increase with frequency of applied strain oscillations for longitudinal and shear tests. Phase angle was unaffected by strain level (with exception of lowest strain level for longitudinal samples) but showed a significant increase with increasing strain oscillation frequency. There was no effect of test type on the phase angle. The increase in phase and thus energy dissipation at higher frequencies may protect the tissue from injury at faster loading rates. Results suggest that the long-time relaxation behavior and the short-time dynamic energy dissipation of ligament may be governed by different viscoelastic mechanisms, yet these mechanisms may affect tissue viscoelasticity similarly under different loading configurations. © 2004 Orthopaedic Research Society. Published by Elsevier Ltd. All rights reserved.
Received: 9 June 2004

DIGITAL OBJECT IDENTIFIER (DOI)
10.1016/j.orthres.2004.06.002  About DOI
 
Related Articles
Find other articles like this in Wiley InterScience
Find articles in Wiley InterScience written by any of the authors
Wiley InterScience is a member of CrossRef.
 


 All Content
Publication Titles
Enter words or phrases Advanced Search
CrossRef / Google Search
Acronym Finder 
Journal of Orthopaedic Research
Enter words or phrases
Select a Field
All FieldsArticle TitlesAuthorFull Text / AbstractsAuthor AffiliationKeywordsFunding AgencyReferencesArticle DOI

 
 
Vol:Issue:Page:     
 
 
Need a reprint?
 Paper or electronic reprints are available for all content published on Wiley InterScience. Inquiries can be submitted online.
Find out more about reprints 
 
Musculoskeletal Care journals
Wiley publishes a full range of Musculoskeletal Care journals
Click here to discover more
 
   
About Wiley InterScience  |  About Wiley  |  Privacy  |  Terms & Conditions Copyright © 1999-2008 John Wiley & Sons, Inc. All Rights Reserved.


