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INTRODUCTION
Fascia is usually seen as serving a passive role in biomechanical 
dynamics, transmitting mechanical tension which is generated by 
forces outside of itself. Contrary to this common conception, 
Staubesand and Rolf proposed that fascia is able to actively contract
and relax by itself and that such changes may be felt by a skillful 
therapeutic hand (1, 2). Our research project is examining the 
existence and nature of an active fascial contractility. To do so we 
followed three major approaches: a literature review, histological 
examinations, and in vitro contraction tests with fascia.

In the literature we found many indications that fascia can actively 
contract. This happens in wound healing and in pathological fascial 
contractures like Morbus Dupuytren or frozen shoulder. These 
contractions are due to the existence and proliferation of a special 
class of connective tissue cells with smooth muscle-like contractility, 
which are called myofibroblasts. Contractility of these cells has been 
shown to be dependent on (at least) two factors: the influence of 
specific cytokines and on mechanostimulation. The presence of 
myofibroblasts has been documented in skeletal ligaments, tendons 
and most densely in visceral ligaments and many organ capsules.
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RESULTS 

In our in vitro contraction tests we suspend strips of 
fresh animal fascia or surgical human fascia in an 
organ bath. The tissue strips are stretched 
isometrically and their resistance force is recorded, 
while we test for responsiveness to potential 
contractile agents. Neither adrenaline nor 
acetylcholine induced any tonus changes. Yet with
mepyramine (the most common contractile agent in 
myofibroblast research) as well as with the hormone 
oxytocin we got clear and significant contractile 
responses within 0.5 to 10 minutes after substance 
addition. The measured contraction forces were 
strong enough to result in significant influences on 
musculoskeletal dynamics when assuming a similar 
contractility in larger fascial sheets in vivo (e.g. 38 N 
for the lumbar fascia). 

In our histological analysis we examined whether myofibroblasts 
are also present in normal human fasciae, such as the lumbar 
fascia, fascia lata, or plantar fascia. Basically we found significant 
amounts of myofibroblasts in all our tissues (n=39). Density was 
higher in younger patients and in areas with a strong crimp 
(wave) formation in the collagen fibers (3). Most contractile cells 
are also found close to blood vessels, - and therefore probably
also close to nerves. 

A: Lumbar fascia from older person (76 yr) with hardly any collagen crimping and 
no positively stained cells in this area

B: Lumbar fascia from younger person (19 yrs) showing more collagen crimping 
and many cells staining positively for the myofibroblast marker α-smooth muscle 
actin (dark red)

A

13 12

128

3944

80

Contractile Cells/mm2
Collagen Crimp

A rather unexpected finding is that the perimysium (fascial 
layer surrounding groups of muscle fibers) contains a 
specially high density of  contractile cells (green in 
immunofluorescence image above; cellular nuclei are in 
blue). This offers  interesting implications for under-
standing the tendency for increased passive muscle 
stiffness in tonic muscles, as these are known to contain 
more perimysium than phasic muscles (5).

Substance Main action Force response Comment 

Acetylcholine Parasympathetic 
system 

 

Unexpectedly no effect to 
this neurotransmitter of the 
vegetative nervous system 

Adrenaline Sympathetic 
system 

 

Unexpectedly no effect to 
this neurotransmitter of the 
vegetative nervous system 

Mepyramine Histamine 
system 

 

Potent and most common 
agent in myofibroblast 
contraction research 

Nitrous oxide Gaseous 
neurotransmitter 

 

Well known relaxant on 
smooth muscle tissue 

Oxytocin Pituitary 
hormone 

 

Hormone influencing much 
more than only sexual  
functions 
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CONCLUSIONS

Fascia is able to actively contract and relax and
thereby influence biomechanical behavior.

This is mediated by the presence of contractile
connective cells (myofibroblasts) which are 
responsive to mechanostimulation.

This suggests a new understanding of patholo-
gies with an increased or decreased myofascial 
tonus.

It promises implications for treatments directed
at fascia, such as osteopathy, Rolfing, or myo-
fascial release therapies.
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