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BACKGROUND Strain hardening as an increase in tissue stiffness due to isometric 
stretch and subsequent rest has been occasionally described for ligaments, tendons and 
fascia [1, 2]. The extrapolation of this tissue behavior as well as the involved tissue 
dynamics are unclear.  
 

METHODS Mechanographic in vitro testing of strips of mice dorsal fascia were 
conducted with a 4% strain applied for 15 min followed by 30 min of subsequent rest 
(n=18). Control tissues, made unviable with repetitive deep freezing and rapid thawing, 
were used for comparison.  
Pieces of porcine lumbar fascia were examined for accompanying changes in tissue 
water content in response to this protocol (n=24), as well as the influence of a hypotone 
solution vs. sotone bath solution on tissue stiffness.   
 

RESULTS  The mechanical challenge resulted in an increase in tensional stiffness in 
fresh fascia as well as in unviable control tissues. Given a sufficiently long resting 
period (>20 min), higher levels of tissue hydration were observed than before the 
stretch, with a slow return toward the original hydration values over the following one to 
two hours. An increase in tissue hydration (hypotone solution) correlates positively with 
an increase in tissue stiffness.  
 

CONCLUSIONS  Strain hardening as a temporary stiffness increase is a reproducible 
tissue response in vitro. This response is not dependent on cellular viability and 
therefore not due to cellular contraction, yet it does correlate with an enhanced matrix 
hydration [3, 4]. Given a comparable occurrence of this behavior in vivo, clinical 
application of suitable preconditioning routines for injury prevention of fascia and 
ligaments in sports medicine and occupational medicine could be explored.   
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