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Compare this perimuscular fibrillary mesh photographed by the author during surgical endoscopy of a living patient (Image 1, no magnification),
with that of similar perimuscular fibrillary mesh (dead and dissected) as seen through an electron microscope (Image 2, black and white, 10x).
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Surprising differences in fascial strain transmissions

Lateral myo-fascial force transmission

Transmission of muscular force via fascia happens not only to adjacent
synergistic muscles but also to antagonistic mucles
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THE MICROVACUOLAR SYSTEM: HOW CONNECTIVE
TISSUE SLIDING WORKS

J. C. GUIMBERTEAU, J. P. DELAGE, D. A. MCGROUTHER and J. K. F. WONG

From the Aquaitaine Hand Institute, Pessac, France, UFR STAPS and INSERM, U688 Physiopathologie mitochondriale,
Universite Victor Segalen-Bordeaux 2, Bordeaux, France, and Plastic Surgery Research, Faculty of Medicine and Human Sciences,
University of Manchester, Manchester, UK
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Evidence for continuity of interstitial spaces across T —
ee-dimensional model of continuity. (a) Between the skin and tendon provided by the sliding system which is also able to sustain

independent movement. (b) At the level of the Zone 11/ Zone III interface as the tendon flexes, the microvacuolar system deforms
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tl S S u e a n d O rga n b O u n d a r I e S I n h u I I I a n S producing the cul de sac. (c) In a relaxed state the interface conforms. (d) As the tendon is extended the microvacuolar system deforms.
In all positions of tendon excursion the skin moves slightly.
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Friedl, P. 2004. Prespecification and plasticity: shifting mechanisms of cell migration. Curr. Opin. Cell Biol. 16:14-23. can Say that the effeCt

doi:10.1016/j.ceb.2003.11.001

of manual therapy is

Friedl 20

mechanically observable,
indubitable, and
undeniable on both the
extracellular fibrillar
system, but also on

mobility and cell shape.”

Jean-Claude Guimberteau, MD
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Adhikari, A.s., Chai, J., Dunn, A.R., 2011. Mechanical load induces a 100-fold increase in the rate of collagen proteolysis by MMP-1. J. Am. Chem. Soc. 133 (6), 1686-1689).
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FASCIA SCIENCE AND CLINICAL APPLICATIONS: FASCIA PHYSIOLOGY Venule Tissuelinterstitial space Arteriole
Strain hardening of fascia: Static stretching of dense | _
fibrous connective tissues can induce a temporary G Flow of tissue fluid Lymphatic vessel

stiffness increase accompanied by enhanced matrix
hydration

Robert Schleip, PhD, MA ®*, Lutz Duerselen, PhDP, Andry Vleeming, PhD €,
lan L. Naylor, PhD ¢, Frank Lehmann-Horn, MD PhD ¢, Adjo Zorn, PhD 2,
Heike Jaeger, PhD 2, Werner Klingler, MD °
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Figure 9.4

cI O EEORIE (ke S (A) Simplified model of the restraining action of
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i RN 4 2 EMERE . IR collagen fibers (in pink) on the water uptake of the
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a : ¥ S proteoglycans (PG) in the ground substance. In an
A ) :I \‘/ x \/\‘ 7L )',Zifl% «, .
?i“( 2 B2 ARG L) B = uncontrolled condition, the proteoglycans would soak
)

up a water volume several times their own size, which
would result in tissue swelling. However, in healthy
tissue, the potential swelling (and water uptake) is
restrained by the constant pre-stretch of the fibrous
network surrounding these “constantly thirsty” pro-
teoglycans. (B) Photographic imaging of fresh fascia
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New breakthrough in FASCIA IMAGING: Differentiation
of bound vs. unbound water now possible with MRI
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Many fascia therapist and fascia researchers have been waiting for this: a new MRI technology, called

+11-rho Mapping“, makes it now possible to measure the proportion of regular or un-bound water (also
called bulk water) versus ,bound water' in living connective tissue.

A healthy ground substance often contains a high proportion of water
molecules, which are .bound’ to glycosaminoglycans because of their close
proximity to them. On the other side, it has been assumed that under the
influence of increased cellular waste products (incl. free radicals) or of local
inflammation the proportion of bulk water is often increased. Several fascia
therapies, whether with the assistance of tools or as manual approaches,
therefore attempt pushing some of the ,stagnant’ bulk water away into the
venous and lymphatic drainage system in order to allow fresh water (then
from the blood plasma) to associate more closely with the
glycosaminoglycan elements. While such ,sponging techniques’ are quite

International Journal of K\
* Environmental Research MDPI
and Public Health Z
Article

T1o-Mapping for Musculoskeletal Pain Diagnosis:
Case Series of Variation of Water Bound
Glycosaminoglycans Quantification before and after
Fascial Manipulation® in Subjects with Elbow Pain

Rajiv G. Menon ?, Stephen F. Oswald 2, Preeti Raghavan 3, Ravinder R. Regatte !
and Antonio Stecco 4*

common, it had been difficult to measure their effectiveness.

Figure 5. Pre- and post-Tie-mapping of brachial fascia (in ms). The white arrows show the areas that

A novel publication now demonstrates, that after Fascial Manipulation®' indeed a clear shift in the proportion were considered the most Symptomatic from the patent. It can be seen a change of the color from red

of bound vs. unbound water can often be shown via this new MRI technology. While it is still expensive (and
rare) 1o get, its application only takes few additional minutes in a reqular exam. More at:

Menon et al. 2020, int J Environ Res Public Health 17: 708 (just published a few days ago);

as well as: Menon et al. 2019, Sci Rep 9: 14513

(unbound water) in the pre-treatment imaging to green-blue (bound water that works as a lubricant)
in the post-treatment imaging.
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Muscular fibres
of triceps

Kager's fat pad

1 Calcaneal tendon
: Epitenon

Loose connective
tissue

Paratenon

Skin of the talar
region

FIGURE 1.17 Macroscopic view of a transverse section of the distal third of the leg showing the calcaneal tendon. The crural fascia splits around
the tendon to form the paratenon. The paratenon envelops both the calcaneal tendon and Kager’s fat pad. At this level some muscular fibres of
the triceps are present. The tendon is formed by closely packed, parallel collagen fibres.

Am J Sports Med. 2018 Mar;46(4):947-954. doi: 10.1177/0363546517750854. Epub 2018 Jan 26.

The Role of the Vascular and Structural Response to Activity in the Development of Achilles
Tendinopathy: A Prospective Study.

Wezenbeek E1, Willems T2, Mahieu N1, De Muynck M2, Vanden Bossche L2, Steyaert A2, De CIerchB, Witvrouw E1.

4 Author information

Abstract
BACKGROUND: Several risk factors have been suggested in the development of Achilles tendinopathy, but large-scale prospective studies
are limited.

PURPOSE: To investigate the role of the vascular response to activity of the Achilles tendon, tendon thickness, ultrasound tissue
characterization (UTC) of tendon structure, and foot posture as possible risk factors in the development of Achilles tendinopathy.

STUDY DESIGN: Cohort study; Level of evidence, 2.

METHODS: The study began with 351 first-year students at Ghent University. After 51 students were excluded, 300 were tested in the
academic years 2013-2014 and 2014-2015 and were followed prospectively for 2 consecutive years by use of a multilevel registration
method. Of those, 250 students were included in the statistical analysis. At baseline, foot posture index and UTC were investigated bilaterally.
Blood flow and tendon thickness were measured before and after a running activity. Cox regression analyses were performed to identify
significant contributors to the development of Achilles tendinopathy.

RESULTS: During the 2-year follow-up, 27 of the included 250 participants developed Achilles tendinopathy (11%). Significant predictive
effects were found for female sex and blood flow response after running ( P = .022 and P = .019, respectively). The risk of developing
Achilles tendinopathy increased if the blood flow increase after running was reduced, regardless of sex, foot pronation, and timing of flow
measurements. The model had a predictive accuracy of 81.5% regarding the development of Achilles tendinopathy, with a specificity of
85.0% and a sensitivity of 50.0%.

CONCLUSION: This prospective study identified both female sex and the diminished blood flow response after running as significant risk
factors for the development of Achilles tendinopathy. UTC of tendon structure, Achilles tendon thickness, and foot posture did not significantly
contribute to the prediction of Achilles tendinopathy. A general evaluation of tendon structure by UTC, measurement of tendon thickness, or
determination of the foot posture index will not allow clinicians to identify patients at risk for developing Achilles tendinopathy. Furthermore, it
may be possible to improve blood flow after activity by using noninvasive techniques (such as prostaglandins, compression stockings, heat,
massage, and vibration techniques). These techniques may be useful in the prevention and management of Achilles tendinopathy, but further
research is needed.

KEYWORDS: Achilles tendinopathy; blood flow; foot posture; prospective study; risk factors; running; thickness; ultrasound tissue characterization (UTC)

PMID: 29373799 DOI: 10.1177/0363546517750854
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Journal of Muscle Research and Cell Motility 23: 245-254, 2002. 245
© 2002 Kluwer Academic Publishers. Printed in the Netherlands.

Organization and distribution of intramuscular connective tissue in normal

and immobilized skeletal muscles
An immunohistochemical, polarization and scanning electron microscopic study

Shortening and

thickening of
capsular tissues TERO A. H. JARVINEN">* LASZLO JOZSA'?, PEKKA KANNUS" TEPPO L. N. JARVINEN'? and
MARKKU JARVINEN '

1 Department of Surgery,; *Institute of Medical Technology, University of Tampere and Tampere University Hospital,

and Trauma Research Center and Research Center of Sports Medicine, The President Urho Kaleva Kekkonen Institute

Tampere, Finland; >Department of Morphology, National Institute of Traumatology, Budapest, Hungary,; * Accident
I for Health Promotion Research, Tampere, Finland
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Connective Tissue and Immobilization
Key Factors in Musculoskeletal Degeneration?

TAPIO VIDEMAN, M.D.

Fig. 5. (A) The amount of connective tissue in a normal endo- (E) and perimysium (P) is illustrated in a transversal image. A normal
gastrocnemius muscle, SEM x700. (B) The amount of connective tissue is dramatically increased in the endomysium and perimysium of an
immobilized muscle, and the perimysial connective tissue is completely disorganized, after immobilization. An immobilized gastrocnemius
muscle, SEM x700.
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Videos and Study by Langevin H, Fox J, Koptiuch C, Badger G, Greenan- Naumann A, Bouffard N, Konofagou E, Lee W, Triano J, Henry S
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Curr Pain Headache Rep (2014) 18:441
DOI 10.1007/511916014 04412

MYOFASCIAL PAIN (R GERWIN, SECTION EDITOR)

Painful Connections: Densification Versus Fibrosis of Fascia

Piero (. Pavan - Antonio Stecco - Robert Stern -

Carla Stecco

A. FEAERE

Fig. 1 Ulmasonography of the deep fascia of the neck over the

sternoclexddomastoxd muscle. The deep fascia s highiighted wath a red
amrow. a Normal fascia the two fibrous layers (white layers) and the loose

comecnve nssue (in black ) in the maddle are visible. b Densificatbon of

the same fascia: the loose connecntnve nssue is increased, the fibrous lavers
are normal. The total thick ness of the deep fascia is increased. ¢ Fibrosis
of the same fascia The fibrous component s mmcreased as s the total
thickness of the fascia (in this patent it measures 1.8 mm)

FUNCTIONAL
ATLAS o/ #/
HUMAN FASCIAL
SYSTEM

LIVIEATON g / \
. Vi g ._' Prism o

7737 (EEHEER) 79474 Y I7RIDBRIELTV5a
T4 Tavid, BRE{E L THON., wAZE S L, A
ZHIR L. J#H B S 7 3y —< YV RABRALOLEDBEZHDTH 5,

Cowman, K., Schmidt, A., Raghavan, P, Stecco, A., 2015. Viscoelastic properties of hyaluronan
in physiological conditions. F1000 Res. 25, 622e632.

|
el

R E e Ve U oniEEZ Y A R X9 5

\Nihi

kI R X

.
.!4l
.‘ 'l




BEARIRL © FHA P RARER D o D AR LICIIBRRETE B
L=l LT, MEEEEE D b X )% OREZERE OO, 5 X D bIARS ) fEHIE X ) IRET 5.

R N EE Y ) 2 SR %
X7, INGIFNEFENEL Yy — a3 VITKoTH I N AN ESes & RICEE CTH 5 - OmEEEG 2 Eas & D
X 4

e 7 7 3 T b K& R FNEES TH 5 (Dr. Robert Schleip)

Gogi R+ Pacn o TS B O I 2 HERE 1258 Y A AR O BR B B 1>

e 4\ IR F— E LTHIG NS b DIIKITFT 5,
yelinate s 4 \
20% . " “ l
1/ K Spindle | e HIROBIEDOKRASE (435, P dE5)
4 e l\ ’<‘— | -\»"“\-._\ h 5% // ,
s A == NS DZHEmDIEH 2 2LIE 5,
- u - , - _ )
\ ; o 240 U 7- PRI 32 25 4m |3 [l 32 25 B HE IS 5228 L HHAPE A
,, = \ IV / _ .5 B
l" vasomotor | gensory | nterstital RO LI EEDD Litg\o,
/ \  43% | __ 80%
ST / \\.‘ ‘/"
\\ / Motor \

r//‘""
‘\1 7% B __,\.\.'w"’/



EEAAREL © i PR pEE R 6 D AN LICIIFEEE TS 2 W

“ LY 7 7> 7 HOBPER AHIERORIES RS 2 &, 274 MGy B X e

Antonio Stecco MD PhD Assistant Professor, New York University School of Medicine

AT A w72 AE a7 =7 Vi EDEORIOE T L0 F rDEMIZ X > TR 5, BED EAHIZT7 7 & 7 ICHIDIA L30T 4 FEHITN 2
EREDBEITD—D L LTHEEINS,

Do DENN N2 246 2 5, U3 ImiE

“Tissue viscoelasticity shape the dynamic
response of mechanoreceptors”
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Normal sliding system Decrease of sliding system

Stimulus dependent mechanoreceptor responses reflect the viscoelastic

mechanical properties of the structure surrounding the receptor
Song Z, et al. 2015
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The Multi-Scale, Three-Dimensional W— TB°’“§$ 2 glollgeéts
Nature of Skeletal Muscle Contraction aroyn - =9 Heatalie C. Holt 2

Ellzabeth L. Brainerd,’

[ ﬁj‘j lly;%’fﬁ c J/L( H/j 7 || .k X iE_ {ﬁ%MRI j: ”R)ffﬁ 72 _A ;J/L’\ 7—‘|i H/\j Muscle contraction is a three-dimensional process, as anyone who has ob- Kristin K. Stover,® Richard L. Marsh,’

served a bulging muscle knows. Recent studies suggest that the three-dimen- 1 and Emanuel Azizi’
Department of Ecology and Evolutionary Biology, Brown

\ A) » JJ )] 'EHEI‘ i | nat f | tracti infl it hanical tput. Sh University, Providence, Rhode Island; 2Department of Evolution,
"( fii f E ‘/c\\ cj: 7‘ < *{ % ﬁ jEEEIﬁ ‘6 o z [ j sional nature or muscie contraction Intfiuences Its mecnanical output. Shape 7 ; 2oy SpR R
' E‘ \/ ) E 7N rfﬁ { EIEI -z | . } DY e ﬁ[_—; IV ﬁ‘ _ Ecology ;nd Organismal Sl?logy, University of California

; : S Riverside, Riverside, California; and *Department of Ecol
changes and radial forces appear to be important across scales of organization. ity Bislory Unieaty: of Calfomistiohs. s

and Evolutionary Biology, University of California-Irvine, Irvine,
California

% E) 0) f F&J 75\\ %_L ;f fﬁj z} E jj-‘: c : c j: jf 772: % O)/§ %( %) i% L T l/ N Muscle architectural gearing is an emerging example of this process. Thomas_Roberts@Brown.edu
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Extracellular collagen
transmits lateral forces,
influencing shape and
gearing

Fluid forces resist compression
and transmit loads to the ECM

Myofilaments generate radial
forces and spacing influences
axial force

FIGURE 3. Muscle is a composite, hierarchical structure

Force transmission occurs between different structures, at different levels of organiza-
tion, and in directions both along the line of action of the muscle and orthogonal to
it. The transmission of forces and flow of mechanical energy between elements within
muscle determines muscle gearing and also has implications for many aspects of the
mechanics and energetics of muscle contraction.
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J Am Osteopath Assoc. 2013 Aug;113(8):600-10. doi. 10.7556/jaca.2013.021.
Mathematical analysis of the flow of hyaluronic acid around fascia during manual therapy motions.

Y AN VH ok D - — 0 =
Roman M?, Chaudhry H, Bukiet B, Stecco A, Findley TW. 1 /ﬁ:lbl/:l\/fﬂiﬁab)vw 2 7L ezl J: b
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Abstract DRI ER L 7=,

CONTEXT: More research is needed to understand the flow characteristics of hyaluronic acid (HA) during motions used in osteopathic manipulative

treatment and other manual therapies. A _.% L 7», M ,7 /f F (7 W "j‘ 1B “/\) é’_ Hﬁ
-

OBJECTIVE: To apply a 3-dimensional mathematical model to explore the relationship between the 3 manual therapy motions (constant sliding, o

perpendicular vibration, and tangential oscillation) and the flow characteristics of HA below the fascial layer. $§Cj‘ 5 | B (9 I 7’;%{ L3 - 72 o

METHODS: The Squeeze Film Lubrication theory of fluid mechanics for flow between 2 plates was used, as well as the Navier-Stokes equations.

cFlzkoT, woakal—2ara

RESULTS: The fluid pressure of HA increased substantially as fascia was deformed during manual therapies. There was a higher rate of pressure

during tgngential oscillatioq and ‘perpendicglar vibration tha.n during cons.tant.sliding. This variation of pre§sure cagsed HA to flow near the edges of % H' 2 7 > 7 O)iﬁmﬁi}i < ;é': E 7Iolineg
the fascial area under manipulation, and this flow resulted in greater lubrication. The pressure generated in the fluid between the muscle and the
fascia during osteopathic manipula‘tive trea‘tment caus.es the fluid ga.p.to increase. Consquently, the thickness between 2. fgscial layers increases @&ﬁi}ﬁm\ % j/ubs J: {9 1'*}%2}17‘: {E_'j{f% }_ )
as well. Thus, the presence of a thicker fluid gap can improve the sliding system and permit the muscles to work more efficiently.

. > NTE N \
CONCLUSION: The mathematical model employed by the authors suggests that inclusion of perpendicular vibration and tangential oscillation may 7) /f:nb 7E% 78 ’::III ? @ — L 7o = 1'511,ZI§@ B/%\ FEEIZIP
increase the action of the treatment in the extracellular matrix, providing additional benefits in manual therapies that currently use only constant o
sliding motions. :[:Elj( ’
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Fig.2 a The two fibrous layers are free (o glhide thanks to the presence of represented with a red flash, alters the ghiding between the two fibrous AU k j« %
low viscous loose connectuive ussue. This permils these layers 1o transmit layers. The ransmission of the forces can be altered in a way that 1s not He o
the forces (represented by the orange amrows) independently and in easily defined. The tussue around the densi fication point can be subjected

different directions. b The densification of the loose connecuve tissue, o intense mechanical stress
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FASCIA SCIENCE AND CLINICAL APPLICATIONS: Original Research

Sport injury prevention in individuals with chronic ankle instability: @ m « HER L —7E Y — AR TIREFREZ 21, NIRERER T 5D -

Fascial Manipulation® versus control group: A randomized controlled | S - ML — I, R AR EREDOBREAR B WA R S ATV
trlal = L h) A1 =% - =

Simone Brandolini , Giacomo Lugaresi ?, Antonio Santagata ?, Andrea Ermolao °, e 17 Hi%. 37 H#, 67 HRED 7 20 —7 v 7RO THERZRDEGRIC K S 1 ~
Marco Zaccaria °, Aurélie Marie Marchand €, Antonio Stecco ¢ N .y
Y a—DMThil,

4 Private Practice, Cesena, Italy
b Sport and Exercise Medicine Division, Department of Medicine, University of Padova, Italy
€ Anglo-European College of Chiropractic, Bournemouth, UK

4 Rusk Rehabilitation, New York University School of Medicine, New York, USA o ﬁ?jﬂ%? - to = 1/ o ?\/ 3 y %,: Fi’ bj' 7,,: 7\\}]/ g 701;\ cj: . /@_é O)'I‘:%ﬁ @%ﬁ% ﬁ 7,;:
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ARTICLE INFO ABSTRACT
7 ) AN I -
ArtiC{e history: Chronic ankle instability (CAI) is one of the most common syndromes that occurs following an initial Atj @4A Cj: i'}ﬁﬂ/\]) [ ]\ % M\% }. L 71 o
Received 7 January 2019 ankle sprain. Sprains are often correlated with recurrent sprains, loss of range of motion (ROM) and
Accepted 15 January 2019 deficits in proprioception and postural control. The objectives were to evaluate the effectiveness of
Fascial Manipulation® (FM) as a preventative measure in semi-professional athletes with CAI, and to o > 1 S 7, » o )
N - N— A\ W )
’lfey"f’o]rgi-' e monitor the symptomatology, equilibrium and ROM of the injured ankle. t”] A T ) ]\ ) ]\ )( v ]\ }2 X H' 71 7 }1/ 7 T cj: N j(il‘aﬂﬁﬁf Ci E; ‘; mﬁ 737 )
asgid) Manipyiagon, A single-blinded randomized controlled trial was conducted in the rehabilitation department of a y
ai s n I yrad A= | NZI=| -
gfg;i?:;y medical centre. Twenty-nine semi-professional male footballers were recruited. Nine subjects with no (N E;H:E H/‘j ﬁﬁéo) E‘I‘EJ,{, @3'%1'?75)1'%‘ ‘; mfu— o

previous symptomatology, were assigned to a baseline group, twenty symptomatic subjects were ran-
domized into either the study or the control group. All three groups followed a specific training program.
The control group followed normal training protocols and received standard medical care. The study

group received an additional three FM treatment sessions. ° %%H@ ]\ ]} o ]\ )( v ]\ & L T{ﬁ j/) mf: ﬁﬁj H%‘? — to L ]/ 5 ?7 = | v cj: N ?‘/ —X\\ Ve

Symptomatology and ROM outcomes were recorded for all players at baseline, before each treatment o a N 3R IS fe . EAEDA R o V.
for the treatment group, and at 1-, 3-, and 6-month follow-ups. At one year, an additional follow-up on H O) 7 ]/ i H%F F'Eﬁ 0) H Z O){%’fﬁ 73: {}QE// é: E% O) l%ﬁ? O):‘I&ﬁ — i)) 73: 75) < 7}: — & c“—
was performed via phone. \

Four severe ankle traumas and one mild ankle trauma were reported in the control group during the E@;@ L T 3 A
trial period. The 6-month outcomes in the study group showed statistically significant improvements.

The 1-year follow-up reported the absence of any reported trauma in the study group.
FM was effective in improving ROM and symptomatology in footballers with CAIL. FM intervention was

effective in preventing injury in the study sample. ° ﬁ%ﬂ%@ -1 — :7"\\/{ Z“ - ?/ = V4 fd? EI:B( 3) : k ci S E{ZIKO) Q EH’I%IE & }JE%\%E/‘J /j':) ‘\»/\\
vavhoDiR#EZAHRRE L, BEETFHZET 5,
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Fascia Science and Clinical Applications
5. Conclusion

Effect of fascial Manipulation® on reaction time )
Check for . . .
Shogo Sawamura <l *’ Alehlka Mlkaml b ipsaiss In thlS StUdy, the effeCt Of FM on RT was anEStlgatEd. FM
4 Department of General Rehabilitation, Kizawa Memorial Hospital, 590 Shimokobi, Kobi-cho, Minokamo-City, Gifu, 505-0034, Japan lmprOVEd RT’ MT’ TPA’ and TPA’ and the EffECtS were malntalned
® Faculty of Nursing and Rehabilitation, Chubu Gakuin University, 2-1 Kirigaoka, Seki-City, Gifu, 501-3993, Japan even after 1 week. These effects were probably due to the im-
provements in mechanical factors, such as the improvement in the
ARTYFCLE 1NED A B ST R R ET gliding motion of the fa.sc1a and force transmission, and the im-
provements in neurological factors, such as facilitation of the ac-
Article history: jon: i i i i i i i T .
chgisedzslfg% Ccber 201 g;g;fité;tllzz.ﬁ J"lt:;s study aimed to investigate the effects of fascial manipulation (FM) on muscle force and tivities of muscle spin dles. The results also su gge st that FM m ay be

Received in revised form
26 February 2020
Accepted 7 June 2020

Methods: Sixty healthy adult participants were randomly assigned to the FM intervention group (FM more effective than static stretching for improving motor
group; n = 20), static stretching intervention group (SS group; n = 20), and control group (C group; erformance
n = 20). The FM group underwent FM for the right brachial fascia (antecubitus) for 210 s. The SS group P -
underwent static stretching of the right biceps brachii for 210 s. The C group was supine for 210 s.
Participants were asked to flex the right elbow joint as quickly as possible after a light signal appeared
during three sessions (before, immediately after, and 1 week after the intervention). During each session,
the muscle activity of the right biceps brachii and bending force of the right elbow joint were measured.
We calculated the reaction time (RT), pre-motor time (PMT), motor time (MT), time to peak force (TPF),
and time to peak activity (TPA) from these measurements.
Results: The RT, MT, TPA, and TPF of the FM group were significantly shorter immediately after or 1 week
after the intervention compared with those before the intervention. The RT, MT, TPA, and TPF of the FM
group were significantly shorter than those of the SS group or C group immediately after or 1 week after
the intervention.
Conclusion: FM improved RT, MT, TPA, and TPA, and the effects lasted for 1 week. Both mechanical and
neurological factors may contribute to improvements in motor performance after FM.
© 2020 Elsevier Ltd. All rights reserved.
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The potential of toe flexor muscles to enhance performance

JAN-PETER GOLDMANN!?, MAXIMILIAN SANNO!?, STEFFEN WILLWACHER,
KAI HEINRICH!, & GERT-PETER BRUGGEMANN!

' Institute of Biomechanics and Orthopaedics, German Sport University Cologne, Cologne, Germany, and 2German Research
Centre of Elite Sport, German Sport University Cologne, Cologne, Germany

Partial range of motion training elicits favorable
improvements in muscular adaptations when carried out at
long muscle lengths
Gustavo F. Pedro nando V. Lima, Br

CLINICAL COMMENTARY

HAMSTRING INJURY REHABILITATION AND
PREVENTION OF REINJURY USING LENGTHENED
STATE ECCENTRIC TRAINING: A NEW CONCEPT

Brandon Schmitt, DPT, ATC!
Tim Tyler, PT, ATC"?
Malachy McHugh, PhD?

SPT| ;

Maximum dorsiflexion increases Achilles tendon force during
exercise for midportion Achilles tendinopathy

Chia-Han Yeh'® | James D. Calder*® | Jarrod Antflick® | Anthony M.]J. Bull' ©® |
Angela E. Kedgley1
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Levin, S.M. (2006) Tensegrity: the new biomechanics. In: Hutson, M and Ellis, R. ends Textbook of musculoskeletal medicine. Oxford University Press.
Turvey, M. T. (2007) Action and perception at the level of synergies. Human Movement Science 26(4), pp.657-697
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©
Evidence-based recommendations for a potential structure ®
of tendon training. High intensity loading to the tendon §
(85-90% iMVC) should be applied in five sets of four repeti- = Degradation Net degradation
tions with a contraction and relaxation duration of 3 s, and §
: e : ;
arest between sets of 2 min. The training is to be applied 3- O
4 times a week for at least 12 weeks to achieve marked in- |
SASRSERERCnOOE SRS 24 h later 48 h later 72 h later

(Mersmann et al., 201 7a. Used with permission by Fron-
tiers Media SA.)



PEFIC K BBt A

Y a7k o E— 3B AN E LTIZIONARETH S | §Hlio-o, Z L TAHSE m@@ﬁhk/%Lfi%%mL%
UBEID 7 7 4 Fia b, i, BZEoZ2 o<k 71k >, wEEMM E) BEHBO I AT RIS ADY HF— FDicd

FIC L 2EENEMOEH & EEZDIT 5,

=
(b

Grade A Grade B Grade C Grade D
It is possible to It is possible ‘to jt js possble to g impossible  to
compress 75% of compress only 50% of compress only 25% of compress the relaxed
the relaxed muscle the relaxed muscle the relaxed muscle uscle due to high
tissue tissue due to mid tissue due to moderate | asistance (bone-like)
resistance resistance

Compression
Tension

Fig 1. The stiffness rating scale assesses the compressibility of the underlying muscle by palpation to estimate the
resistance of the tissue to displacement
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Is It All About the Fascia?

A Systematic Review and Meta-analysis of the
Proevalonce of Extramuscular Connective Tissue
Lesions in Muscile Strain Injury

A total of 16 studies were identified

Prevalence of strain injury on imaging studies was

* 32.1% for myofascial lesions
* 68.4% for myotendinous lesions,

* 12.7% for isolated muscular lesions.
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Development of the circumduction
metric for identification of cervical

Mechanoreceptors in articular tissues motion impairment
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Abstract

The morphology, distribution, and function of mechanoreceptors in joint capsules, ligaments, knee-
joint menisci, and articular disks of the temporomandibular joints of animals, including humans,
have been reviewed. In addition to free nerve endings, three types of joint receptors are present in

most animal joints: 1) a Ruffini-like receptor situated in the capsule, 2) a Golgi tendon organ ANTIBERIIZ3 DDA ELEZ2 O
situated in a ligament; and 3) the encapsulated Pacinian-like corpuscle. In the anterior cruciate 1) BB A S BRI AR T 2 Kk (3]
ligament, nerve fibers enter from the subsynovial connective tissue and terminate in receptors. W) T2 LATED

Most of the receptors are found in the distal portion of the ligament. In the meniscus, nerves
penetrate the outer and middle one-third of the body and the horns from the perimeniscal tissue,
with a greater concentration at the horns. In the temporomandibular articular disk, the

2)  Masg7e =i B A EEEl O

mechanoreceptor density is greatest at the periphery and progressively decreases toward the UEHEISHEY = Dfl ;5 b L AT > a YRGS
center. If a joint has an intra-articular structure, mechanoreceptors undoubtedly are present within LB 6 =3R=E NPT 0, IWIDTIE7S
WL 72\, )

it. The concentration of mechanoreceptors appears greater in areas related to the extremes of
movement and probably represents the first line of defense in sensing these extremes. These
T T T T T T S T T T U T T T R S feks A GH G 7 s A A
afferent discharges elicit support from discharging mechanoreceptors located in the joint capsule 3) ol DM ETE 2 FE I & 5 (SAID D
and subsequently from those in the surrounding muscles. This total afferent output alerts the I, Ty FOEERD - Bzl
central nervous system of impending injury, which can then be averted through reflex mechanisms. FIUSFIE X & 5 L7 o
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external rotation

FIGURE 10. During rotational movements, such as internal and external rotation, the collagen fiber bundles
tighten, thus centering the humeral head and reducing humeral head displacement. (From Gohlke F, Essigkrug

B, Schmitz F: The pattern of the collagen fiber bundles of the capsule of the glenohumeral joint. | Shoulder Elbow
Surg 3(3):111-128, 1994, reprinted with permission).

The joint capsule
collagen fiber
orientation Is

comprised of radial

fibers that are linked
to each other by
circular elements.



A

GRAYINSTITUTE’

FUNCTIONAL
SOFT TISSUE
TRANSFORMATION

O—AILF YN T4TAL FPY—FAV b
e B £ 62 1 A

TRV FERAEL, BiEEV, e 8071 2L,
Miiihz 5 2, MgzZiL, AMEENZ2IEd 5



B—AINF XN TA =TIV A
9 1) BREE © BEBIIINTR X v RS T4 VA A —Ta v

2) T —7)  ZHBEi ¥ v 28> 5 4 (PROM), Y a4 L F v 8 74 (fZEIE)
3) T =7 D EEINIE X v 8 T 4 BREE A L
4) T —7)b NSk B & 55 Wr- [ - nJ Eh

BB ¥ v oS> T4 2 A Hh—Y 3
_

&)= ZAEL FUTF1T I

sacaco “an non U IREBHETRAAY b

ol & ffﬁma&m L T/RU Sf-mt
ot N IASFIN I 1=5F TN
— LS v 5 T03 2
- B X DRI ?
iR I & BRI ?
NEE
* i % L
. *F AIUIN—FRAT | ?
)i
e
VRIAY P EVER
o3y BRI RIVay Ko4/)\— 15 ma 2E B =L L—hk K A5 B




A—hINNF XY NN T4 IV—TLUVA
1) PRl BRI v NS T4 A —T a v

‘ 2) T =7V : ZENBHES ¥ v 28> T 4 (PROM), Y 24 L F ¥ 80 54 (filiZE{E)

3) T =7V BEEIINR R v 8 T4 BB L
4) 7 —7)b  HDHRHAR O By Z 55 -1 - v S

NP - N ° Aa

W o R

T—7)b : Z i v o874 Y 2L I F o T4

1.>— 27X A M e v 7 L o= aq )L, Y a4 v, WmAREEEI ME, REBEISSA FH L., KRB, R,
EEAE AL iE - [BlfE. v v 7 L N—RBAfI NG 5 3 a — F LoS—IRBHET NG, IREAEi s e, B R il - NER. [BliEds S HIER
AL COHEXT. HEHEINEES - YVHE, [B])E

S —7)L : GBI PR v os> T4 c Y FLYPBIEiRS Y a vy o O G
1. BAfioZEoy FLY oD axrsaryTAN1BETARYS Y avy2iERNT 5
2. BV EHBRICHAaS— XV FDOEEX, BIE. ROMDOADZ T A+ 1BET 5

T —7)L : MU fHAkOBh & © 220 - REK - 16
1. BN

2. HIEAGZ (AR k&)

3. HRREADZ

4. HIBADL (b v )

5. BEHs




Pidoarve 7 2T 5...
HIR R Ak 1 2

ik & X, BGHER O DICRITIN S —HDFHE, XKTOHEHZHGA L) |

e Yo a7 INEITE—DHoWERY AL TOHCHEHv—_ 2L —Yay (=272 F5E) 132EHL R
DEFE L 2D 28" 7 E— P L —=ZV ZIEERS Loy, ERFbL Lo 7, 729D %2 H
Wl DD ERADL?ERLLZVDIFYR I "= T4 VIR BT rE—2a vy 55012718 T7dD
TRV 6, EliZ, IRXRTOAMAN (HERERFTEIF) X, ZOADREELZZLIERWIERYD, fHikic—K
IS E T 27207203, HEE KNI #EZZELI S,

s BB DRRERD Y — > F —N—IZ7-10H 222 DI LT, ET7 LV FrDy —v A —"—32-4HH., O F _‘}_,,
OETZ I/ FYDMIEET 7 T4 7ICHRINA2HEDLRHD, 29 THRITNWEREREDOTEDIFA TSI X735 L§ﬁ§&
2 \====

7

s Nl ¢ HEHECHEEE LD RES L 70 2A0EHBEZEET S LY, BELRHBTCTALEZXS Z &2 0 S .
T 275 . oG ES AR D 75 v v LT 70 AT A30ERH N T £8LIR2LDTT, Hilz, fA

D% D, EEZHEBOFH T TIIR ., MEHoTIY A7 ZETFT T8N 28 L CEEZHERIZL TV BEITRIC

BT, BRI Lo nTuEd, < 2 EonEE, ffkziEx01T 5 2 Lid, FAEDOMFRIC & > THE \
e o S s P HEHR & [RIAR 12 42k b 2 TR TARIRD S D7 DT, W/
— {
“FETL Y LY bTH B EREVIEICh NGy P2 LEETE 7 )ﬁﬁd
Robert Schleip Ph.D

» ERZEE IRz ML X7 !




ERHYﬁE\.TITUTE Thank YOUO f/\\

FUNCTIONAL
SOFT TISSUE
TRANSFORMATION

LENNY PARRACINO

CMT, FAFS
Manual/Movement Therapist
lenny@meyersportla.com

Meyer Institute of Sport

555 N Nash Street

MEYER INSTITUTE OF SPORT El Segundo, CA 90245
—OPTIMIZING ATHLETES — > (310) 666.9003

F (310) 626-9880
C (805) 404-1066

/f A y 7\\ ? VA ;;: 7 Z H— LT E info@meyerspor’r:o.com
1 > www.meyersportla.com
ERETBLEL &) ! i

soft-tissue-therapy




