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Tendon structure & function

S. Peter Magnusson

Institute of Sports Medicine C /10¢ Center C: &
Department of Physical & Occupational Therapy
Bispebjerg Hospital, Copenhagen, Denmark

Faculty of Health & Medical Science, University of Copenhagen, Denmark
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Glycation - addition of glucose to protein

Diabetes hee

Hansen etal, JAP 2010

Couppe et, JAP 2016

Non-enzymatic AGE cross-linking of human tendon

Exercise

Couppe et al, AGE 2014
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Tendon fibroblasts
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Collagen production of human patellar tendon fibroblasts in response
to cyclic uniaxial stretching
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Microgrooved Culture Surface
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Yang et al, J Biomech 2004

Tensile loading increases intratendinous glucose uptake in the
Achilles tendon
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Collagen synthesis in human tendon
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Lack of tissue renewal in the core of human adult

Achilles tendon
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“..the tendon core is formed during height growth and
is essentially not renewed thereafter.
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Heinemeier et al. FASEB J, 2013

Regional collagen turnover and composition of the human
patellar tendon
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Human tendon adaptations in response to loading ?

~ 95 % relatively stable after growth ?
~ 5% ‘repair / homeostasis’ ?

Can tendon undergo hypertrophy?

Stress (N/m?2, MPa)

Strain (%)
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The effect of habitual unilateral high load on tendon properties

1) traininghistory, " rm : == e R S SR
2) selection bias, swnom

3) inter-subject variations

4) short duration training

Couppé et al, JAP 2008

The relationship between tendon properties and function
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Tendon ‘overuse’

Unaffected

Affected

Insidious onset
. e R Increased celuary
Activity related pain fasts)

Palpation tenderness

Local swelling

normal

tighty-bundled
T

collagen fiorls

collagen fiors
incisarmay

Kongsgaard et al, SIMSS 2009

Scottet al, JOSPT 2015

Histopathology of tendon overuse
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University Press (parts a, band d only)

Histopathology of tendinopathy

(shalabi, Acta Radiologica 2002; Movin, Acta Orthop Scand 1997; Astrom, Clin Orthop 1995; Kannus, Am J Bone

‘The prevailing opinion is that ng_,

has been
documented in ruptured tendons
or tendi .
undergoing surgery or biopsies.”

Fredberg & Stengaard-Pedersen, SIMSS 2008
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Inflammation and tissue adaption

Inflammation, through macrophage activation, controls stem cell fate

and coordinates muscle tissue repair (Saclier 2013).

Two-phase tissue damage respons (M1 and M2 invasion), universal for all
tissue regeneration

Inflammatory (M1)

Anti-Inflammatory (M2)

Trends in the theory that inflammation plays a causal role in
tendinopathy

Prior studies focused on the lack of

ot s b e oo

neutrophils, often referred to as ‘the
inflammatory infiltrate

Reviews including monocytes and

lymphocytes in their discussions were 5.23
times more likely to conclude inflammation
was important

Time (vears) Mosca MJ, et al. BMJ Open Sport Exerc Med 2018
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Time course of development of tendinopathy

Load induced tendon abnormalities

No inflammation? o
.. increased numbers of

Symptoms

la p
\V4

Dean etal, BISM 2015

Pain detection] threshold

No symptoms
... no histological evidence of
acute inflammation ..."
Fredberg & Stengaard-Pediersen, SIMSS 2008

Inflammation ?

Time

inflammatory cells are present...”

Loading for tendinopathy ?

* Loading based rehab .
eccentrics
*NSAID

« Corticosteroid injections
« Sclerosing therapy

«PRP

« Surgery

*Ultrasound therapy

* Shockwave therapy

« Oxygen therapy

« Stretching

« Cryotherapy
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Eccentric Exercise in Chronic Tendinitis

‘Chronic tendinitis, ........In order for
the healing tendon to be adequately
rehabilitated, the treatment program
must include specific eccentric
strength rebuilding exercises.’

Silbernagel et al, 2001

Stanish et al, Clin Orthop, 1986

Heavy-Load Eccentric Calf Muscle Training
For the Treatment of Chronic Achilles Tendinosis

Isolated eccentric
‘Gold Standard’

‘Our treatment model with heavy-load eccentric calf muscle training has a very good
short-term effect on athletes in their early forties’

Controls; ‘... the patients in this group were resting and were not on any training regimen.’

Alfredson et al, AJSM, 1998
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Tendon response to muscle contraction mode

Collagen gene expression : . X
Relative change in proximal patellar tendon CSA

A
Time P<0.001
2 Group x time P=0.054
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Heinemeier et al, J Physiol 2007 Farrup et al, SIMSS, 2013

Tendon response to contraction mode
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Chaudhry et al, J App Biomech 2015

Deformation (m)

‘Ut tensio sic vis | As the extension so the force’
Robert Hooke, "1679
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Eccentric Exercise in Chronic Tendinitis

‘The patient, from a standing position,
flexes the knees and drops to a squatting
position abruptly, then recoils to the
standing position’

« The progression of the exercise protocol
with abating symptoms is then

@ + toincrease the speed of the
movement,

+ and thereafter an external load is
added for additional progression

Stretch-shortening
Eccentric-concentric

Stanish et al, Clin Orthop, 1986

Time course of development of tendinopathy

Load induced tendon abnormalities

No inflammation?
Symptoms
Pain detection] threshold f\ 7
No symptoms
Inflammation? .
Time
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Effect of NSAIDs on tendon cell proliferation and migration

Human Patella & digital extensor . Rat Achilles
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Riley et al, J of Hand Surg 2011 Tsai et al, Conn Tissue Res 2007

Cell

roein /N () ‘
SN LN

28

Achilles tendinopathy

L-wk with ibuprofen (600 mg 3/day) (n=13) or placebo (1=13) (double-blinded)
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Effects of anti-inflammatory (NSAID) in chronic
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v
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Heinemeier et al, J Appl Physiol 2017
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What is the evidence for use of NSAIDs in tendinopathy?

Vas during running

100- VAS (mm) 75 *
80- NSAID (600 mg x 3/day/1 week) 3 Placebo
Treadmill running x 1h
Biopsy 2h after R NSAIDs
0. 2 50
Q
@
“ 3
25
- >
o
0 3 7 4 28 0.0
Evaluations (days) S S S S ® S
F T E
Figure 1. Pain assessed by a 100-mm visual analogue scale R I AR \ S A

(mean + SEM). ® Piroxicam; < Placebo.

Astrom & Westlin, Acta Orthop Seand 1992 Pingel etal, EIAP 2013

Thank you for your attention!

“It is what we think we know that
keeps us from learning”

Claude Bernard
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Update pa ny viden
indenfor behandling af
Tidlig tendinopati, fasc
plantaris & springerknae

Minisymposium BBH
Juni 2022
Anne-Sofie Agergaard, PT, PhD

Behandling af tendinopati ?

* NSAID

+ Corticosteroid injections

« Dry Needling

« Platelet-rich plasma injections
* Surgery

* Loading based rehab
* Ultrasound therapy

« High-volume injections

+ Blood flow restriction training
« Stretching

« Shockwave therapy

Behandling af tendinopati — Ny viden fra BBH
I den tidligere f
Rriimeielll <]

I den sene fase |
& JiiS4

!
\
* Traening + Injektion ,i, / iS4 if’“
I
A & N @
« Traening + Vaeksthormon

(Clausen et al AISM 2021)

* Treening (Agergaard et al AJSM 2021)

(Knee Surg Sports Traum Arthr 2019)

(Olesen et al AJSM 2021)
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Tendinopati i UE

Udvikling af tendinopati

Type Motion Atleter + *Tendin. Kronisk Tendinopati

(ingensymp)  (ingensymp)! (sy.  3md)  (symp>3md)
Vaske NORMAL NORMAL HP) HE)
Stgrrelse NORMAL NORMAL ST@RRE ST@RRE
Blodkar NORMAL FLERL FLERE FLERE +
Flow NORMAL HPJERE H@JERE H@JERE +
Opbygning  NORMAL NOi ' I NORMAL H@JERE
Struktur NORMAL NORM. : NORMAL ABNORM

b _— >

Betaendelse NEJ NEJ | uot MEGET LIDT
Smerte NEJ NEJ 1A A+

Tidlig behandling af Achilles tendinopati

Naproxen

Load reduction
) n=34
D Rehabilation =3 Resume usa
Placebo
Load reduction
n=35

* Idraetsaktive — -t - -
3 3 3

* Mznd + kvinder

a Naproxen 500 mg x 2 i 1 uge
K

(Clausen et al AJSM 2021)




Tidlig behandling af Achilles tendinopati

VISA-A score

mean score +/- SEM

weeks

Ingen additiv klinisk eller
fysiologisk effekt af kort-
tids anti-inflammatorisk
behandling i tillaeg til
belastnings-reduktion i
tidlig Achilles tendinopati

(Clausen et al AJSM 2021)

Behandling af tendinopati i den sene fase
Traening - hvad ved vi?

e son e

Stretch-shortening
exercise
(Stanish, 1986)

Isolated eccentric
contraction
(Alfredson, 1998)

Isolated concentric

Isometric
(Mafi, 2001) (Rio, 2015)
(Holden, 2020)

HSR
(Kongsgaard, 2009)

(Beyer 2015)

Betydning af belastning for seneheling

(Murphy et al, Sports Med 2018) ,,

07/06/2022

Tidlig behandling af Achilles tendinopati

Rehabiliterings succes
med belastnings reduktion
i den tidlige fase af
Achilles tendinopati er
afhaengigt af symptom
varighed hos den
individuelle idraetsudgver

mean score +- SEM

visA

0 13 52
R@D: 0-1 mth, GR@N: 1-2 mths, BLA: 2-3 mths
Kort symptom varighed = hurtigere retur

(Clausen et al AJSM 2021)

Betydning af mekanisk belastning for seneheling

Tendon cells (fibroblasts)

Mechanical load

Fibroblast deformation

Tendon repair

Traening som behandling af tendinopati

CORT 100
—_—

90
80

ECC
. 70
60
50

HSR
—— 40

0wks 12 wks Half-year follow-up

(Kongsgaard et al, SIMSS 2009)
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Betydning af belastningsstarrelse i treeningsbasseret

Parameters that influence loading program behandling af kronisk springerknae

owk 6wk 12wk s2wk
H J

—)
- e - -

¢ Idreetsaktive meend
+ Symptomer 3-12 mdr

55% 90%
of 1IRM of 1IRM

(Agergaard et al AJSM 2021)

Clinical outcomes Functional outcomes
NG 260 +15% Mn"/.v - s
100 @% - HSR g =t
20% dofic | | MR g :
s gj e S
0 £ . Group  ns
T —— o
Sl M
LuGaar RUANOVA,
—— 60 Time. <0.0001 &
— Group  ns - SR
: s - MsR
8
@ 4
40 2 A
0 6 12 52 L intoraction ns
Time <0001
Time (Weeks) . Group  ns
0612 3
(Agergaard et al AISM 2021) Time (Woeks) (Agergaard et al AJSM 2021) 1
Tendon structure
Konklussion
304
* Both heavy (90% 1RM) and moderate (55% 1RM) load
LuCuay BMANOVA,
T Interaction ns. treatments d ated clinical imp after the 12-
E 225., ! weeks intervention.
o 104
* Exercising with heavy load was not superior to exercising with
b arers 52 - HSR moderate load in relation to clinical outcome, tendon structure
e = MSR and function.
£
£ 9 M Dweaway RMANOVA. « The clinical imp! was maintained at year follow-
H [ ti P . .
% o [hieraction ne up, although it did not reach the same level as asymptomatic
£ Growp tendons.
e
0 6 12 52
Time (weeks) (Agergaard et al AJSM 2021) 7 "
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Behandling med vaeksthormon i tillzeg til treening

Insulin-like Growth

>3 months HSR 3 xwk

Saltvand (control)
Wk.0,1,2

* Idreetsaktive +HSR
+ Mnd og kvinder
+ Symptomer >3 maneder

L 4 | 2 3

Outcome:

Sporgerskemaer (uge 0, 3, 12 og 52)
Ultralyd (uge 0,12,52)

Sene-biopsi bilateralt ved uge 12

(Olesen et al AJSM 2021)

. ‘. . . Kortikosteroid
Behandling med vaeksthormon i tillzeg til treening \eknation
covtat ooppirsciury  mor I . [ .
. = o 5 :
= Paceo i
i, ! i i L\
S Sl ' b
Hesty Tengincpaty ne e
VISA-P. = B Low Concantration @
- Mens der fandtes en mindre umiddelbar B »
= Pcebo klinisk effekt af IGF-I injektioner i tilleeg F I
til treening, fandtes ingen additiv i i.
langtidseffekt af intra-tendings IGF-1 pa e i,
strukturelle eller kliniske outcomes i : *
human patella tendinopathy ° Troaed  Gontol
(Olesen et al AJSM 2021) = (Haraldsson et al, AJSM 2006) (Haraldsson et al, SIMSS 2009)
Behandling af plantar fasciitis Behandling af plantar fasciitis
med corticosteroid & traening med corticosteroid & traening
L' ity r F‘,:\{ l_i
P e o i hnﬂ " Iﬂ In T
—— | I : - srer
+ Mand og kvinder Zeds B - Time (monthe) - Time (months)
« Symptomer >3 méaneder g ™ — . -
* Senetykkelse >4 mm 3 Erlen T ’_‘{ { Den bedste behandling for
E 2 — plantar fasiitis pa bade kort og
Outcome: ) : S lang sigt, el: kombinat'ionen af.
+ Foot function index(FFI) + VAS (0, 1, 2, 3, 6, 12 og 24 maneder) H I styr og kortikosteroid.
« Ultralyd (0,1, 2, 3, 6, 12 maneder)
(Knee Surg Sports Traum Arthr 2019) ,, Time monthe) (Knee Surg Sports Traum Arthr 2019) 2




Opsamling tendinopati behandling

Behandling Mekanisme Virker det

Aflastning undga overbelastning - (derimod reduceret stivhed og turnover

Styrke trning stimulering af nyt vaev og +++ (mange studier, mange forskellige
genskaber alignement treningsformer virker)

Corticosteroid Anti-inflam., nedsat celle aktivitet  + (primaert kortidseffekt) langsigt?

NSAID Anti-inflammatorisk 0 Bade tidlig og kronisk

Vaksthormon Stimulere vaekst 0 (IGF-1)

Shock wave therapy De-structuring ? Maske hvis calcifikation (fa studier)

High-volume injection Lgsne peritendingse vaev ? Fa studier. Nyt fra 2022 viser 0 effekt

PRP Stimulere vaekst 0 (jo bedre studier jo mindre effekt)

Kirurgi Fjerne vaev/ Ipsning af peritendiet  Maske + ?2, men f& og smé studier

Future studies

Restitution
&

Qe

Ny viden implementeret i praksis
Q

and

27
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Igangveerende studier BBH

INSIDE MY BODY RIGHT NOW:

@ |

MUSCLES TENDONS - JOINTS

Tak for opmarksomheden

“The More You Know — The More You Realize You Don’t Know”

Aristotle)
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Bispebjerg and Frederiksberg Hospital

Tidlig tendinopati - behandling

Rikke Hoffner,
PhD student, MSc, PT,

07/06/2022

1
COPENHAGEN @
Karakteristika for patienter med tidlig tendinopati )
- Alle 200 deltagere var sportsaktive
- Gennemsnitsalder 38 (+ 0.75) ar
« Erfaring med fysisk traening: 7 (+ 0.92) ar
« Treening pr uge 7.5 (+ 0.3) timer
<44 % var lgbere
Tran ;t al, The FASEB Journal 2019,
3

COPENHAGEN .?
s
To studier om (4
tidlig tendinopati
Studie 1: Studie 1 Studie 2
Tran et al, The FASEB N= 200 sports- N= 69 sports-
Journal 2019 DGR aktive deltagere
Studie 2: ) ;
Fysiot

Malmgaard-Clausen et al, i,‘,’sst',?,f{f,ﬁ'
AJSM 2021

COPENHAGEN .g

Diagnose

* Smerter i forbindelse med fysisk aktivitet
* Palpationsgmhed
* Fortykket sene

* Tenformet sene

* Dopplersignal

COPENHAGEN @

Kliniske test .

ﬂ

Single leg squat

* Hofte
* Knae
* Fod

[

Kliniske test

Evt. Igbestilsanalyse

* Skridtleengde

* Kadence

* Hoftedrop

* Fodafvikling (iseet/afsaet)

COPENHAGEN @
.
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Fysioterapi instruktioner

Bvelse Repetition
+ “Tung langsom o
tyrketraening”
shyrkelreening Achilles 1 og 2 13 3x15
+ Core ovelser 412 3%x10
* 12 uger (min.) Core 1 1-12 3x
*+ 3xpr.uge udtreetning
1-12 3x15

Core 2
* Load management

. COPENHAGEN @
W Achilles gvelser .

+1) M. Gastrocnemius

+2) M. Soleus

COPENHAGEN @

Load management

PAIN-MONITORING MODEL
Numerical Pain Rating Scale (NPRS)

[ 2 5 10
No pain Worst pain imaginable

. The pain is allowed to reach 5 on the NPRS during the activity.
. The pain after completion of the activity is allowed to reach 5 on the NPRS.
. The pain the morning after the activity should not exceed a 5 on the NPRS.

PN

. Pain and stiffness is not allowed to increase from week to week.

Silbernagel et al, JOSPT 2015

10

12

07/06/2022

COPENHAGEN @
éfj Achilles ovelser .

oo ©)
% Core (hofte stabilitet) ovelser s

« 1) Core -
Sidestep

« 2) Core -
Alignment

COPENHAGEN @
.

Udferelse af gvelsesprogrammet

SESSIONS
95 % CONFIDENCE INTERVAL

NSAID 2329
PLACEBO 35 27 23-30
Compliance:

)

&

26/27 ud af 36 mulige treeninger.
=74 %

Malmgaard-Clausen et al, AJSM 2021 ™
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vz ) . @
COPENHAGEN @ COPENHAGEN
R VISA-A . Numerisk rang skala e,
- .
» Ingen forskel » Ingen forskel
mellem w mellem .
grupperne grupperne. N
> Signifikant s > Signifikant :
forbedring fra feerre smerter |
baseline til “ fra basellrl\e til a a
follow-up i Lollow—up i ,
. begge ‘ ' egge ’ ;
8 grupper [CROUPNAE S FLACEss W ERe] grupper. ROUPNAVE = PLACES @ WAPROSEN]
- Malmgaard-Clausen et al, AJSM 2021 " Malmgaard-Clausen et al, AJSM 2021 "
13 14
COPENHAGEN .? COPENHAGEN .?

Differentialdiagn
Load management og gvelser til tidlig tendinopati agnose

 Hgj succesrate efter 12 uger * Entesopati og Mb. Haglund

Obs. ikke traening under gulvniveau
« Tydlige forbedringer
* Mb. Sever (bgrn/unge)
+ Muligt at fortseette med et hgijt aktivitetsniveau og alligevel Obs. indlzeg

blive bedre ﬂ

— - R
COPENHAGEN COPENHAGEN @
Take home message! : @ :
Et individuelt tilpasset treeningsprogram LABORKTORY Tak for jeres
oy |
Fokus pa load management i i 7 opmaerksomhed.

Acceptable
zone

0 2 5 10
No pain Worst pain imaginable

bl
"N

+Ingen effekt af NSAID i den tidlige fase

On Oct. 23, 1927, three days after ts invention, the
first rubber band s tested.
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Bispobiorg and Frodoriksbarg Hospita )
COPENHAGEN @
.

sundhed.,dk

Ny viden
implementeret i
praksis - behandling af
patienter

Fakta

ogunder

knzeskallen

p
og begranse sportsaktiviteten

med springerknae

« Tilstanden kalde

Minisymposium BBH Behandlingen bestir i szerlig traening

Juni 2022
Rudi Hansen, PT, PhD-stud.

Isjzeldne tilfzelde er der behov for operation

Diagnostik

sundhed,dk

Hvordan behandler man sygdommen?

Malet for behandlingen er at dzempe betaendelsen, reducere smerterne og genvinde funktionen.

I den tidlige og akutte fase er behandlingen hvile, udspaending, brug af is og medicin, der demper betzendelse
(NSAIDs)

Indsprgjtning med steroid rundt om senen kan hjzelpe nogle. Der findes dog ikke gode undersggelser som
dokumenterer, at det virker - behandlingen er omstrid.

Nogle f4 personer reagerer darligt p traditionel behandling, og s& kan det blive ngdvendigt at operere. Der
anbefales dog mindst 6 maneders behandling med aflastning og genoptraening, for operation kommer pé tale.

Diagnostik Diagnostik

Hoj | Moderat Lille
diagnose- | diagnose- |  diagnose
evne

evne evne
Palpation af o) sensitivitet (97,6%) el
patellasenen | Lav specificitet (69,7%)
Lav sensitivitet (70%)
Uttralyds-
ralycts Hj specificitet (94%) Level3

scanning med
g Testen har en seerdeles stor diagnostisk evne ved positive test (LR+ =

g color doppler 11,7) men lille diagnostisk evne ved negative tests (LR- = 0,3)
e Moderat sensitivitet (87%)
S | utralyds- Law speciictet (5256) Level 3
& | scanning med e -
B | oyscate Testen har en lile diagnostisk evne ved en positiv test (LR = 4,8)
og en moderat diagnostisk evne ved en negativ test (LR- =0,2).
MR scanning pec

Testen har lille diagnostisk evne ved bade positive og negative test
(LR+ =3,1 0g LR- =0,5).

Midtiby S. et al.: Dansk selskab for sportsfysioterapis faglige katalog




Behandling (Case 1)

- 49-arig mal loldspiller

- Henvist me n forleb med
bilat. spring ve provokeret
af 4 km gar e uden gener.

Ingen traun
treener/gen|

r. PT

< UL: hypoek )
tydelig dop!

nstre) med
side

Behandling (Case 1) P I

- Er netop begyndt til holdtreening i fitnesscenter "Ryg og Knae” én gang om
ugen. Meaerker gmhed undervejs men har det godt efter.

-Behandling?

Behandling (Case 2) A
- 23-arig kvinde, elite vollyball-spiller. Traener 5 gange om ug; ampe
+Henvist med smerter i begge knze, veerst i venstre. Smerter nd off i 3 ar.

- @mheden er tilstede det meste af dagen, men iszer ved treening der indebaerer
mange spring og landinger. Laver genoptraening hver/hver anden dag i form af
styrketreening "THSR”.

- UL: hypoekkoisk fortykkede proksimalt (7,1 mm. pa venstre — 6,2 mm. pa hojre).
Betydelig doppler (grad 3 bilat.)

- Behandling?

07/06/2022

Behandling (Case 1) W C/
<7

+49-arig mand, ernzeringstilstand "over middel”. Skoleleder. Tidl.
fodboldspiller

-Henvist med smerter i begge knze foran og pa siderne. For 6 ar siden
forleb med bilat. springerknae. @mheden er tilstede det meste af dagen,
kan blive provokeret af 4 km gang med hund, hvor pt for 2 &r siden kunne
ga leengere ture uden gener. Ingen traumer. Ha knze kan hzeve, isaer foran.
Ikke svigt, aflasninger. PT treener/genoptraener ikke aktuelt. Er meget
generet af knasgenerne.

- UL: hypoekkoisk fortykkede proksimal (7,1mm pa hgjre, 6mm pa venstre)
ed tydelig doppler (grad 3), der er en lille forkalkning i senen pa venstre
side

Behandling (Case 2)

«23-arig kvinde, elite je om ugen + kampe

< Henvist med smertel Smerter on and off i 3 ar.
*@mheden er tilstede
mange spring og lan
styrketraening "HSR”
+UL: hypoekkoisk fort
Betydelig doppler (g1

r ved treening der indebaerer
ver/hver anden dag i form af

venstre — 6,9 mm. pa hgjre).

- Behandling?

Behandling (Case 1) Behandling (Case 2)

+ Motivation og ressourcer: Lav + Motivation og ressourcer: Hgj
« Prioritet « Prioritet

- @ge aktivitetsniveau « Modificere aktivitetsniveau
+ Holde motivationen, + Motivation i fht. nedsat aktivitet

- Tage ejerskab af behandlingen
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Behandling (Case 1)

- Motivation og ressourcer: Lav
* Prioritet

- @ge aktivitetsniveau, holde
motivationen, tage ejerskab af
behandling (empowerment)

Behandling (Case 2)

- Motivation og ressourcer: Haj
* Prioritet
* Modificere aktivitetsniveau
* Motivation i fht. nedsat aktivitet

©

T o BE

Behandling

Belastning

«  Svemning og vandbaseret trning

Langsomt lab pé fladt underlag
Lob ijmvnt il hejt tempo
Lob p3 bakker

« Trmning med spring, retningsskif, landinger, spurt

Behandling

07/06/2022

Behandling

« Svomuing aguandbaseretvaning
g
H . -
*  Lobpdbakker
+ Traning med sping, gk, ndinger oo
Tid
Behandling
Behandling

3x15 N

3x12

3x10

4 x8-10

Langsom udfarelse
Ca. tre gange om ugen
Kombineres med modificeret
aktivitet
+ styrketreening af andre
muskelgrupper
+ cardiotraening u.

knaebelastning
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Bispeblerg and Froderiksberg Hospial ——

COPENHAGEN @

Bispablerg and Fredsriksborg Haspital sivensiry or @

COPENHAGEN @
.

Anatomien

- Den plantare aponeurose udspringer fra calcaneus og hafter
p4 de distale fodknogler

- Bestar af tre band: Det laterale, mediale og det centrale

Nyeste Viden inden for band. Det centrale band udspringer fra den mediale tuberkel
7 pa calcaneus og deler sig og hafter p4 de 5 metatarsale
seneforskning;

hoveder
Fasciitis Plantaris

- Dens primaere opgave er at understotte fodbuen samt
stadabsorbering

Minisymposium BBH \ (Tneosoro 2000 Buchundor 2004)

Juni 2022 nwasans

Robert Bennike Herzog, PT

Bispebjerg and Frederiksberg Hospital

.. ©
COPENHAGEN @

COPENHAGEN

Fasciitis Plantaris- Svangsenebetaendelse
Arsag

+ Fasciltis Plantaris (FP) er den hyppigste fodlidelse, med en -Interne faktorer
livstidsrisiko pa 10 %, og er ofte en langvarig problematik! * Siram achillessene, som medforer en stramning af fascia g

\
- Stram gastrocnemius muskulatur &
- Nedsat dorsalfleksion i ankelleddet.

- Nedsat stodabsorbtion i fodderne (pes planus, pes cavus) ) §
P - Malalignment i UE (knaevalgus)
- Forhgjet BMI.
- Menopause og deraf nedsat gstrogen-niveau

- Den typiske smertelokalisation for plantar fasciitis er omkring
tilhasftningen af det centrale band ved den mediale
tuberkulum pa calcaneus i forbindelse med vagtbarende
aktivitet og ofte ved de forste skridt om morgenen

- Rammer bredt — bade atletiske samt ikke atletiske personer,
men typisk fra 40 ars alderen og opefter

(Ghans, 2014 Chang, 2012, Ridele 2010, Monteagudo 2013, Di Copre 2010, Johannsen 2018)

COPENHAGEN @

COPENHAGEN @

Arsag Diagnose
- Eksterne faktorer - Anamnese (morgensmerter og klassisk

- Uvant mange afsaet ved hurtig egning af f.eks smertetriade)

Igbetraening, tennis, badminton eller hopsport

- Smerter ved palpation af mediale tuberculum

. Uvant mange harde hasliszet pa calcaneus og langs fascia plantaris

- Ultralydsskanning kan vise en fortykket sene

- Sko uden tilstraekkelig stodabsorbering og stabilitet (>4 mm), og er et godt diagnostisk redskab

- OBS: Fasciitis Plantaris og HalIspore er

ikke det samme og der er ingen
sammenhzng!!!

(g, 2014, g, 2012, Rl o 2013, 01
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Bispebjerg and Frederiksberg Hospital

Differential diagnoser

- Fascia ruptur (partiel eller komplet)
« Calcaneus fraktur

* Stress fraktur i mellemfoden
+Heelpudesyndrom

+ Tarsaltunnelsyndrom

COPENHAGEN @

Bispebjerg and Frederiksberg Hospital

COPENHAGEN @
.

PAPER AT

if combined with controlled training

Corticosteroid injection is the best treatment in plantar fasciitis

@

- Sammenligne effekten

af corticoid-injel

ion, traening samt en

kombination heraf.

«Primary oucome: VAS samt FFI

- Secondary outcome: FP-tykkelse malt med UL

Bispebjerg and Frederiksberg Hospital

- 90 patienter inkluderet mellem 2013-2015,
randomiseret til 3 grupper:

+1: 3 maneders traening med jvnl. supervision af

fys.

- 2: 3 corticosteriod-inj. i labet af 3 maneders
periode.

3K af trzening og corticoid-inj

UNIVERSITY OF
COPENHAGEN @

Bispebjerg and Frederiksberg Hospital

indlzeg samt

UNIVERSITY OF
COPENHAGEN

af

Belssning

10

Bispebjerg and Frederiksberg Hospital

Resultater

- Signifikant fremgang i alle 3 grupper

« Den bedste behandling for fasciitis plantaris er

COPENHAGEN @

—
— k

o) =

kombinationen af trzening og cor

11

Time (montns)
Fig.4 Tusirates th US measued endon tickness ot eny, 1,2,

a0 12 monts for al 3 watment groups. ST seagth wraiing and
sumching C¥corfostero njction

Function VAS ()

1008 21448
Tme monts)

Bispebjerg and Frederiksberg Hospital

Udspznding

Daglig udspaending: 3 x 45 sek

n ndividuls Witk lanar Fascits

12

COPENHAGE

2 x daglig udspaending: 10x10 sek

PLANTAR Fascy

STRETCHING EXERCISE IMPROVES
1ES 1N PATIENTS WITH
c PLANTAR FascirTs
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Bispobiorg and Frodoriksbarg Hospita ——
COPENHAGEN @

Styrketraning af lzg efter HSR-regime

025052625038 1011 12513 E0 2014 A 2

High-load strength training teome in patients with pl : A randomized
controlled trial with 12-month follow-up.

‘e, s O, o el ° At 3, s TT, s S, Qe 497

Bispablerg and Fredsriksborg Haspital T )

COPENHAGEN @
.

Styrke- samt alignmenttraning

Bispebjerg and Frederiksberg Hospital UNIVERSITY OF

COPENHAGEN @

andanized Convalled 7| > xoss

Spers st At 402 OFS 5101401455

ok 101607/500167-020:0585-3, pu 2020 an 3

Endoscopic fasciotomy for plantar fasciitis provides
superior results when compared to a controlled non-
operative treatment protocol: a randomized
controlled trial

Fien Johannsen ", Lrs Konradsan £ bert 203 3 Michel Hindom Krogsgsad ¢

- Sammenligne effekten af operation og

Primary oucome: VAS samt FFI
traening + corticosteroid.

« Inklusion i 2017. 2 ars follow-up

15

Bispablerg and Fredsriksborg Hospital v o 6B
COPENHAGEN

+ 30 inkluderede patienter randomiseret til 2
grupper:

*1: 3 maneders traening med jvnl. supervision af
fys. samt 3 blokader

- 2: Operation med endoskopisk lesning af Fascia
Plantaris

v

Sispablorg and Fraderiksherg Hospita |
COPENHAGEN @

foot funtion inde (FF)

- Signifikant fremgang i begge grupper

VAS pain g anction

I

- Signifikant forskel efter 12 og 24 mdr (VAS) og 2
12 mdr (FFI)

VAS mamig pan

8 im0

17

lispablerg and Frederiksberg Hospital caveron or @
VNG

Sa........

- Bedst effekt af traening hvis kombineret med
corticoid-inj

- Fokus pa udspeending af FP samt

styrketraening af gastronemius Derudover Fasciitis Plantaris #

behandling af de udiosende arsager

(malalignment, Igbestil mm) Halspore

- En operation kan overvejes ved manglende
fremgang og synes at vaere en effektiv og
sikker behandling

18



Bispebjerg and Frederiksberg Hospital

- Pjecen findes pa BBH's hiemmeside under
Afdelinger -> Fysio- og Ergoterapien

COPENHAGEN @
.
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