Loading strategies and
Chiropractic management for
connective tissue injuries
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Objectives

> Howcan chimpractorsm aximally benefit
athletes for ehab and performance
specifically ofconnective tissue? -
) ‘

> Review the impact o CTinjuries

> Di common prctices in renab and

iscuss
performance
> Review our understanding o connective
tissue architectureand mechanic
farce popagation?
> Howcan wematch rehab and )

performance loading plans t produce

specific adeptations?
> Benefits ofthe Sparts Chiroprctar




Sports Injury
Prevalence

+ Comective Tissuel rjury rates
continee o fise
+ Ligament(ACL,UCL,PCL,
MCL ATFL)

Tendon(Achilles, Patella, RTC,
Hamsting)

* MuscleStrins

= 1in8stain inuri eswere
of skeleta muscle

= stmininjuiiescooured at
junctiontocdl agenows
connect vet ssuewith
mgj ity oceuringatMT)

= Wikeet a2019

il

Tong et al2023
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CT injuries

plague
athletes

Patella Tendinopa hy

* Baskethall: 18.9%of elite basketbal I pla yers
and19. % of nomelite basketbal Iplayers have
PT

Volleyball: 45% of clite volleybal I players
have PT

Soce er: 13.4% of young el soccer players
have PT

Achilles tendinopathy /tendon ruptures

+ Campefitive atHetes have a 24%| ifeime
risk of Achilles tend ropathy.

* In me study, 11.6% of md e professional
football players experienced Adhilles
tendiropathy.

« In another study, 21.9% d university
soceer players experienced Adhilles

tendinopathy.

In the NFL, the rate of Achilles tendon

ruptures doutl ed from 2009 to 016

+ In aFimish study, the incidence of Achilles
tendan ruptures increased sgnificantly
over 30 years.

-

Hamstring Injury Trend

NFL-on average 176

Mas common iniry

750t inuriesresut sin

Univasityot Wisonan

4 ®

ML UEF AE lite Foo t all Club

207 -1 1 owr 39games. T proporionof inuries
alagros st ashamar ng hiuries
ina mesdiom 126 n2001/02

2061 1 own30 mes

of tatoatbaters ra i nto ply
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The Cost of \
Performance
is Health
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Common Practices Of Strength and
Conditioning

Goals Practices
+ Target Muscle G roups

+ Target Motion
* (HorPush/Pull, Vertical Push/Pull,

Ve Carry, Squat, Hinge, Lunge)
( Improve Endurance
o

L « Sport Specific

)

7

Common Practices of Rehab

Practice
« Common Exercises forMuscle
Groups
* Functional Exercises

Goals

* Corrective Exercises
+ EMG based
* Motor Pattern
* Protocols (ACL, RTCR, etc)

Re hab has focused on
agoal offunctio nal
restoraton but has not
been dofined




New Frame of Loading Practices

+ Goalis balanc e of st ctu ral/ arc hite otu ral ¢ han ges, n eural
ch ange s, an d tissu e be havio rch an ges
+ Con nec tive Tiss ue ar chit ect ur al ch ange sthat occ ur
followin g spe cific o ad ing

= Material- Composition, ¢ ross Linking, etc
= Mo hol ogica L - CSA

+ Muscle ¢ han ges
« Sarcomeres in seres orin parallel

* Neuralchanges

= Can occuratlevelofcoriax, spinal cord, and
M

= increa sed c entral motord v, elevat ed
moto ne uro n excit abi iy, an d red uc ed
presyna ptic inh ibii on
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New Framing of Training

Skillis an emerging outcome
and are dependenton the parts
ofthe system

Strength emerges from parts of
the system

* Sportsskils ie(shooting, * Anatomy
dribbling, throwing) * Neurology

* Movement * Endocrine

* Strength * Physiology

* Immunological
* Biochemical

Anatomical and Physiological Considerations

*

Continuity ofc onnec tive In series arc hitecture
tissueis beyond our

w
b |

2

Sourcefor afferent
Provious exp ec tatio ns fo edba ck




Anatomical and Physiological
l“ Considerations

+ Mech anotr ansduc tion / Mech anobio logy
o Lon gitu inal For ce Tra nsmi ssion

oers Lo forcs ansrissonaisa neis s
o Synehvonizethaco nacton o ibers thatmaybe actvatad at iferent e ortovayingdeges
o Maiain fr st entandst et gy
o Alow force generaton e when some f ersare damaged ot upted dung oWt

2006 -Gci: 10.1 016/} biom ech. 2012.04 026

o hasbeen Jagen alo ng vit h basal & be tween
mu scle fiber san d tend on
o LaterlF orc e Fansmission
© The ECM intr ams MCT) net vor kaloy the muscle, reducingstr o on indive ual

+ Zhan §.C., an dGao, Y. (2012) . Finite elem ent ana sis of mechanic sof lateral transmissio n of forc ein sin de m uscle fib er. | Bio mech. 45, 20 01—
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« Maximal Forc e Production
* Neuraldrive
+ Muscle CSA
+ ECMarchitecture
= Ability totransfer forc e efficie ntly

spinaVcortica llevel affec ting force produc tion

Behaviors and Structural Adaptation

= Afferentfee dback c an alte rexcitability of m otoneuronsat

« Rateof Force Production
« Pennation angle

.

Muscle CSA
* Neuraldrive

Behaviors and Structural Adaptation

« Longmusclelength (sarcomeres in series)
« Muscle Fiber Composition
« Tendon Stiffness/Elasticity




Behaviors and Structural Adaptation

+ Stiffness / Elasticity
« Tendon gt
* StuctumlChanges
* Increase in cross-sectionalarea
* MaterialChanges
Composition
+ Crosslinking

* Fiberalignment
* Hydration levels
- mMcT
* Increased collagen
= density
* Oriertation

Wohlgemuthet al2023
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LoadingVariables

ra e » o ® v

v Intensity Direction Tempo Dumtion Volume
tsamatic, Conmntic. at 1AM Ange SpiticShor  Repet on (smmpte Tadtoresdon
ot Salng mecte (RE] e
Legin) [ tasio

do
Frequency

Sumubting.0 e

fll 1sometrics

« Highyversatile
Pain noduation

* Cortmlmnged mation forspecifictis sueloading
* Musclehypertrophy—
. lagensyrthesisand
* Increased hypertrophy atlonger muscle lengths
« \aryigpractical applicationbas ed on type
© HMAVSPIMA
+ Ballisi cCatches andPuses
. ation forrate of foroe allisti
* Load isdistiibuted throughot thetissue (Baar 2019)

Omaui0) Sy A0 ARG Immcng USBlarg ety I8 A 34 et v, Scard) MISa Bats DDAFDA:0S




Il Plyometrics

+ Increase tend onsstiffness

+ Increase fascicle length

+ Increase muscle CSA

* No difference inmuscle stiffness

AT A S E T BB KBS A
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fll LongerMuscle Length

Sarcomerogenesis inseries
Increasedfascicle length

Increasedten donstiffness
Increasedtitanstiffness

Increased motor unit efficiencyrecruitment

fll Intemal Attention Focus

« Evidence tosupportactivating specific muscle tissue

+ Consciously creatingloadingin specificareas of the tissue

« Canbeimprovedby various fe edback m echanisms (verbal and
manual cueing

toUn hiand moEema @Patormarea N



https://www.researchgate.net/journal/ACSMs-Health-Fitness-Journal-1536-593X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19

fll Tempo

« Slowtempo creates shear stress near the MTJ
* Slowloading provides strain, reduces cross bridging, can
promote loading into tissue thatare stress shielded

Wik Z92cA Tugnon
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5 protocols varying in frequency (sessions per week)

andvolume (TUT) - 90% MVC, 4.5-6.5% strain

Low Freq uency, Mod erate High Frequ ency,
Lowfrequency,  Frequency,  HighFreauency, HighVolume-5
25sessions3  HighVolume o Volu me. s

Frequency
and
Volume

Allprotocols producedincreased tendon stiffness,
no superior protocol, most change happened in first
8weeks due to material changes intendon

Tsai et al2024

Il Practical Loading of Tendon (IMCT?)

+ Tendon rehaband conditioning resea rch is more robustthanIMCT
« Asignificant amount of muscle strain injuries arerelated to IMCT — (Wilke et al 2019)
+ Tendon adapts bestto highload high strain

in

+ Morphdogical/CSA changes occur in months 4/ears
* Lowerloadtain should beconsidered to match injured tendon healingstage
* Tempo
« Isometiid/slow isotonic exercises im prove materiaV/modulus and CSA
« Joint angle can aidin sp ecific s sue o ading
* Rapid exercise/plyometricsincrease stiffiessand im prove elastic/stomge propetty of CT
« Rateof Force production should match tendon qualityto reduce injury risk through jerk

CETRTSCNERS TR OpS 0% DN SISTETOR B3 1 0 SoUme N MeS ST S T B R e
A5 stem ticReew a1 Meta Andy s Hors Med 202 Oc i (1012405229, doc D107/+ 027502 0155 y.Eub 1B Jun3 PMID: B65HOLPMCIDPMCOTAS1




« Load magnitudecanvary
« Refractory period of ~6-8 hours beforeanother stimulus (paxton et al 2012)

Il Practical Loading of Tendon (IMCT?)

* Tendon can be stimulated in 5-10 min
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Tendon vs Muscle Training

+ Coordination muscle strengthtendon st ffness - Ammpatzi setal 2020
+ ~200atHetes performed MVIC (average of Sreps)
+ Adhillesand Patella strain %
* 4565%wassiggested asideal rdon strain duringMVIC

* Individualizedtendon loadingprotoool - Domroes etal 2024
+ 14handballathletesandprovided %MVCtarget based on tendonstranof 4.5-6.5%
* Incarparatinga spedific tendan load g protocd to induce tendon strain may benefit

tendon stifnessand movidepratectionof athletes

Connective
Tissue
Injuries

’— Load> Capacity —‘
[ ExcessivelLoading (Overuse) —

« Force propagated through tissue > tissue loading
be aring ca pac ity
« Imbalance of forc e generation (neurological
drive) to biologic al tissueability © absorb and
dissipate force
« Notenough recovery time

mm Unbalanced Loading —

« Stress Shie lding
* Inadequate degrees of freedom
« Microinjuriesin tissue




Stress Shielding

+ Stressshiel ding i ntendon soccur s when weaker tiss e region sare pro tected from
mechani cal € fessb y surroundin g, ston ger § S ues
+ Cellular Level
o Stressshiel ding causes the fibiob las density i the mi d-substance of the tendo n
1o rapidly increase, suggesting an attemp tat tissue rep d rund erred uced
mechani cal load.
+ Molecu lar Level
o Teno o tes underreduced lo al downr egulate gen & related to matr x synthesis,
such as those encodin g collagen 1and d o fin. T his weakens th e e tracellu ar
marix (ECM) and contribut & o the progressive loss of mechanical proper ties

o Stanczk etal 2024
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Chiropractic Management of Connective
Tissue Injuries

* Manualas sessmentoftis sue
« Softtissuefindings-
+ Atnormal rel ati vegi dng
+ Atnormaltensiontolergth
* Atormaafferentfeedback
+ Deceaseefficiencytoabsorb/transferforce

« Sdittissuemanudinputs
« Createspedf 1
* Provide afferentfeedback for cuei ngofsuts equert exercise

1 Chiropractic Management of
Connective Tissue Injuries

* Facilitate loading of specific tissue by
* Reducing guarding
+ manual blocking d uring loading
* Verbal and manualcueing during loading
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Thankyou

Drbrianhealy@outlook.com
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