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Kolenni kloub

* slozeny a nejvetsi kloub v téle

 Artikuluji zde tri kosti: femur, tibia a patela

* femoropatelarni a femorotibialni kloub
* Menisky

* Vazy




Q - Uhel

* Tibie a femur spolu sviraji fyziologicky abdukcni
uhel v rozmezi 170°-175°.

 \/ praxi se pouziva tzv. Q-uhel, je to uhel, ktery
svira osa tahu m. quadriceps femoris a osa lig.
patellae.

* Tento uhel nema prekrocit 10° u muzl a 15° u
zen (Cihak, 2001)




Menisky

* Funkce:
»Vyrovnavani tvarovych rozdilli mezi vypouklymi kondylmi femuru a mélkymi
jamkami na proximalnim konci tibie - snizuji tfeni kloubu
» RozloZena vahy téla na kloubni plose
» Podpora stability kloubu
»Udrzovani rozsahu pohybu
»Ochrana chrupavek — ,tlumice narazi”
»Vyziva a lubrikace kloubu
» propriocepce
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* Red zone — na vnéjsi strané menisku, rany se hoji rychleji — dobré
prokrveni, na malé poskozeni staci ortéza, radialni smér kolagennich

vldken, funkce — odolnost vici kompresi

* White zone — vnitini 2/3 menisku, nutrice ze synovie, longitudinalni
smeér kolegannich vlaken, odolnost vici napéti



Meniscus medialis

e tvar C, Siroko otevreny, vetsi

e prednim koncem se upina do area
intercondylaris ant. , zadnim
koncem se upina do area
intercondylaris posterior mezi
zadnim skrizenym vazem a zadnim
koncem lateralniho menisku

* srusta s lig. Colaterale mediale
(=tibiale), ovlyvriuje ho m.
semitendinosus

» Castéji zranén — ,,nestastna triada“
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Meniscus lateralis

* mensi, témér tvar kruhu

* pripojuje se tesne pred a za
eminentia intercondylaris

* neni spojeny s lig.
Colaterale laterale
(=fibulare)

* Ovlyvnuje ho m. popliteus

* vic pohyblivy nez medialni
meniskus

- Iytkova kost (fibula)

stehenni kost (femur)

- / zadni zkfizeny vaz
predni zkrizeny vaz {

vnitfni postranni vaz

zevni meniskus vnitfni meniskus

3%
/ ! olenni kost (tikia)



/raneni menisku

Different Types Of Meniscus Tear

Longitudinal ( Vertical) Tear Radial Tear Horizontal Tear

May progress tol May progress to May progress to

Bucket Handle Tear

Parrot Beak Tear Flap Tear

LOCAL PHYSIO®

ITB Band runs

the side of the leg and
can cause pain at the side
of the hip or at the patella

Pain here can mean:

lliotibial band syndrome or
ITB Band Syndrome

Outside or Lateral
part of the knee

Pain on both sides of
the knee cap or inside

and outside parts can
be:

> Meniscus or

ligament tears
> Arthritis

Copyright SportsMedInfo.net

FRONT AND SIDE
COMMON KNEE PAIN
CAUSES. DOES

COVER ALL

KNEE PROBLEMS.

Pain at the knee cap that is

worse walking down stairs

can be:
Quadriceps

Tendinopathy > Chrondromalacia/ runner’s
: knee/Patellofemoral pain
> Patella or patella
tracking

> Bursitis, Arthritis

Inside or Medial part of
the knee

on the inside (medial aspect)
an be:

> Medial meniscus tears,

> Medial collateral ligament injuries
> Arthritis of the joint

> Bursitis (Pes Anserine Bursa).

Pain along the inside edge of the knee
just below the knee cap

Pain below knee cap
may be:

> Osgood-Schlatter disease
> Osteochondritis dissecans
> Jumper's Knee

> Patellofemoral instability



Vazy

, . . . Femur Posterior
 vazy postranni (ligamenta collateralia mediale o crucate
atera Igament
et Iaterale); collateral
ligament Anterior
A4 7 [] . t
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* vazy drobn é, Anterior View



Vazy
e Zkrizené vazy:

* lig. Cruciatum anterius — od med. plochy lat.
kondylu femuru sikmo ventralné, med. a distalné do
area intercondylaris tibiae (jako kdyz jde ruka do

kapsy)

* lig. Cruciatum posterius — od lat. plochy med.
Kondylu femuru a jde sikmo dorz., lat a distalné do
area intercondylaris post. , postaven témer
vertikalné

* Sezadu kFiZi LCA, spolu zajistuji pevnost kolenniho
kloubu, LCP asi 0 1/3 silnéjsi

ligament (ACL)

Shinbone (tibia)




/krizené vazy

* Pfi extenzi jsou napnuté, zabranuji vyklouznuti kondylt femuru z
kloubnich ploch tibie

* LCA - Pri 15° flexe zacCina jeho tenze klesat a dosahuje minima zhruba
mezi 30° a 40° flexe. S dalsi flexi zacina opét narustat, takze pri 90° je
zejména jeho anteromedialni cast silné napnuta. Zevni rotaci dochazi
k relaxaci vazu, pouze v krajni poloze se zaCina vaz castecné napinat.

Vnitrni rotaci se vaz naopak silné napina

* LCA — omezeni pohybu femuru vuci tibii smérem dopredu
* LCP - omezeni pohybu femuru vUci tibii smérem dozadu



Faktory dynamické podpory funkce LCA

 Vyvazeni aktivacnich vzorcu — optimalizace ¢asovani a velikosti
momentu sily:

- mezi hamstringy a mm.vasti (preaktivace hamstringu)
- mezi lateralnimi a medialnimi hamstringy

- mezi m. vastus medialis a m. vastus lateralis

- mezi m. quadriceps a mm. gastrocnaemii



Co menisky a vazy nici?

* Nahlé stoceni kolene
* Dlouhodoba mikrotraumata a pretézovani
kolene

* Casté spojeni s oslabenim medialnich
stabilizatoru kycle a decentraci

Symptomy: ostra bodava bolest na med/lat

strané s nutnosti flexe, bolesti pri chuzi po
rovhém terénu a do schodd, pri rotacnich
pohybech kolene



Co menisky a vazy nici?

* Uraz u sportu - lyZzovani, fotbal, tenis, squash (KolaF et al., 2009).

* Déje se to proto, protoze cela vaha téla je prenasena béehem pohybu
pres klouby dolni koncetiny. Tato sila je 1,6—3,0 nasobkem vahy pfri
béhu a az 4,1 nasobkem pri dopadu ze skoku.

* U osob s poskozenim predniho zkrfizeného vazu a po jeho operacni
rekonstrukeci je prokazano snizeni aferentace az o 70% (Mayer, Smékal,

2004).



Position of : '

muscles f body body Point of ‘no return’  muscles

involved sa etY position position involved
pack normal lordosis forward flexad,

rotated opposite side

nips extensors flexed adduction flexors

abductors neutral abduction internal rotation adductors

gluteals adduction, lliepsoas

neutral rotation ll

wnee flexors flexed less flexed, valgus ':::::I’?f -

hamstrings q ps
thial plantar flexors neutral internal or external dorsiflexors
rotation
anding  gastrocnemius both feet in control | one foot out of control peroneals
pattern posterior tibialis halanced unbalanced tibialis anterior

* vétSina poraneéni predniho zkfizeného vaz vznika pri sportech
nekontaktnich - 78% zranéni predniho zkrizeného vazu vznika
nekontaktné pri dopadech, rychlych zménach sméru pri béhu nebo
prudkém zpomaleni, zastaveni, kdy dochazi k ,,bodu zlomu® (Wikstrom et

al., 2006).



Biomechanika kolenniho kloubu

* Pohyby 6 Degrees of Motion Present in the Human Knee
. =Y TENSION VALGUS . NT . MEDJAL -
— SAG rovina — flexe, extenze e ooy POSTERGR LATERAL

- TRANSV rovina — vnitrni a zevni rotace - zavislé na
stupni flexe, nejvic mozné mezi 45°az 90°

- Rozsah do flexe — [iSi se dle autort 120°-160° -
limitovan kontaktem svalstva na zadni strane
stef|1°na a bérce nebo dotykem paty a glutealnich
svalu

- Extenze —,zléklladni postgv,énirl](ollgenm'ho Kloubu — —
uzamcené koleno, rotacni pohyby nemozné < 5

- Zevni rotace: 21 PROXIMAL - INTERNAL -

- Vnitrni rotace: 17° DISTAL EXTERNAL
RIGHT SIDE FRONT LEFT SIDE REAR



Flexe KOK

 Béhem flexe a extenze se kombinuiji tfi pohyby:

- inicialni rotace na zacatku flexe a terminalni rotace
na konci extenze

- valivy pohyb kondyll femuru po tibialnim platé

- klouzavy pohyb kondylu femuru po tibialnim plato
dorzalné

e https://www.youtube.com/watch?v=H3YgbJLblIXk

. cttps://www.youtube.com/watch?v=dfFGaUQ6P

Increase in Knee Flexion >
N

Patellar
Tendon
Linég of Pull |

) Poctar e
Companent Sheaw
Comperent

The anterior shear component from the patellar tendon force
from the quadriceps is reduced while the posterior shear
component from the hamstrings is increased.


https://www.youtube.com/watch?v=H3YgbJLbIXk
https://www.youtube.com/watch?v=dfFGaUQ6P_Y

Vysetreni kolenniho kloubu - aspekce

Osové postaveni KOK,resp. celé
DK je ovlivnéno:

e Postavenim LS prechodu

T E Effect of Pelvic Tilt and Hip/Knee Angle on Lower Body Posture
Upper trunk
shifts backward
to compensate
Pelvis tilts
Pelvis tilts mk:u:;f
forward and lumbar spine Pelvis shifts
pulls lumbar flat forward and
spine into tits backward
hyper-lordosis
| hyper-
l extende:
Knees hyper-
extended
fixtheneck.com
Lordotic Back Flat Back Swaybadck Balanced Posture
Anterior pelvic tilt, Posterior pelvic tilt, Forward shifted pelvis, Neutral pelvic tilt,
slight hyperextension slight hyperextension hyperextended hips neutral angle of hips
1 of knees of hips and knees and knees and knees




* Torzni postaveni kréktd femurd

Normal Femoral Increased Femoral Femoral
Neck Anteversion Neck Anteversion Neck Retroversion

. A

15°Angle of FNA 45°Angle of FNA 0°Angle of FNA




* Postavenim a tvarem nohou




e Genua valga x genua vara




* Genu recurvatum

Genu Recurvatum Neutral



FEMURS START
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KNOCK-KNEES
(Genu Valgum)
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TIBIA (SHIN BONE)
ROTATES
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DUE TO KNEE
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FALSE CURVATURE
(Genu Recurvatum)



THE KINETIC CHAIN
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e Laxicita vaziva
e Slabé HSS
e VVV




napin kloubu- vysetreni normalni kontury KOK




Poznamka

Konfigurace m.quadriceps a bazalni napéti
hamstringli; m.vastus med.- hypotonickd a
hypotrof.reakce na strukturalni poruchu KOK

(nitrokloubni porucha)




Palpace kolenniho kloubu

* Palpacni bolestivost medialni kl.stérbiny: vnitrni meniskus,
nebo kolateralni vaz, nebo entezopatie pes anserinus

* Palpacni bolestivost lateralni kl.stérbiny: zevni meniskus,

nebo kolateralni vaz, nebo fibuly, nebo uponu m.biceps fem.
Ci m.TFL

 Uponové bolesti: vysetfujeme bolestivost baze, apexu a
ligamenta pately + tuberozity tibie



FRONT AND SIDE
COMMON KNEE PAIN
CAUSES. DOES

COVER ALL

KNEE PROBLEMS.

Pain at the knee cap that is
worse walking down stairs
can be:

Quadriceps
ITB Band runs sl B Tondinopathy > Chrondromalacia/ runner’'s
the side of the leg and _ knee/Patellofemoral pain
can cause pain at the side

> Patella or patella
of the hip or at the patella tracking

> Bursitis, Arthritis

Pain here can mean:

Inside or Medial part of
the knee

on the inside (medial aspect)
an be:

lliotibial band syndrome or
ITB Band Syndrome

Outside or Lateral > Medial meniscus tears,

part of the knee > Medial collateral ligament injuries

> Arthritis of the joint

> Bursitis (Pes Anserine Bursa).
Pain along the inside edge of the knee
just below the knee cap

Pain on both sides of

the knee cap or inside

and outside parts can Pain below knee cap

be: may be:

> Meniscus or
ligament tears

> Arthritis

> Osgood-Schlatter disease
> Osteochondritis dissecans
> Jumper's Knee

Copyright SportsMedinfo.net > Patellofemoral instability



Palpace

* Otok nebo napln kolene

Patella Ballottement Test




Kloubni pohyblivost

* Pri vysetreni pasivniho pohybu sledujeme rozsah pohybu do flexe a
extenze v kolennim kloubu a pohyb pately ve femoralnim zlabku. Pri
omezeni pohybu vysetfujeme, zda jde o tuhou zarazku nebo pruzny
odpor.

* Aktivni pohyb vysetfujeme v otevrenych i uzavirenych pohybovych
retézcich, sledujeme kvalitu zapojeni svalu m. quadriceps femoris, m.
vastus medialis, m. tensor fascie latae a zevnich rotatoru kycelniho
kloubu (Kolar et al., 2009).



Palpace

Vastus

Biceps femoris lateralis

lliotibial

Plantaris fract

Common
fibular nerve

Head of fibula

lateral head of

gastrocnemius
Peroneus longus

Soleus
Tibialis anterior
Extensor digitorum
longus
Peroneus
revi )
orevis Extensor hallucis
longus
Tendo —+ _
calcaneus Peroneus tertius
Lateral —
malleolus

Sartorius

Tendon of
Patella semimembranosus
Tendon of
semitendinosus

Medial head of
gastrocnemivs
Tibia
Tibialis anterior
Soleus

Tendo
calcaneus

Tendon of
plantaris

Flexor
digitorum
longus

Tibialis posterior

Inferior extensor

retinaculum Flexor hallucis

longus

Flexor
retinaculum

Abductor hallucis (cut)

Tendon of gracilis



Palpace

gracilis
adductor longus
— rectus femoris
vastus lateralis

sartorius

gastrocnemius (calf)

anterior tibialis
fibularis (peroneus) longus
extensor digitorum longus
patellar tendon

flexor digitorum longus



Palpace

velky

hyZdovy s

(m. gluteus
maximus)

napinad
povézky
stehenni
poloblanity (m. tensor
sval fasclae
(m. semimemb latae)

dvojhlavy
stehenni
sval

(m. biceps
femoris)



Funkcni testy

* Apleyuv test

* Chlize ve drepu

* Predni zasuvkovy test
* Test hobliku

* Beighton skore



Apleyuv test

* Rozliseni |éze postrannich vazu a menisku

Medscape® www.medscape.com
/ ) ’“l 'l \‘\ »
- e ] J \‘\ . / '
/, K ¢ | ‘?H
O )/ |

) e (

| . ':\
—— . 'd [ A 200 <591
~ " " ‘-‘ y_-‘ “
)
= __ dlgpmeeeecons |
A —— S
— —_— - ] | R —
7 - TP R




Chuze ve drepu

* Pri lézi menisku je chlize ve dfepu nemozna



Predni zasuvkovy test (+ zadni)




Test hobliku

* Pasivni stlaceni pately distalné, aktivni kontrakce
m.quadriceps vytahuje patellu proximalné (patelu tlacime
proti femoropat.zlabku)

* Bolest signalizuje vétsi pritlak patelly k chrupavce kolene



Beighton skére

* Maximalni predklon trupu s extenzi kolen (1bod)

* Hyperextenze loketnich kloubu nad 10stupnu (2body)
* Hyperextenze kolennich klobU nad 10stupnt (2body)
* Pasivni opozice palce nad 90 stupniu (2body)

* Pasivni extenze MP kloubU (2body)

* Hypermobilita je potvrzena pri dosazeni skére 4 a vice bodd.
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 Materialy z odbornych pfednasek Mgr. Vojtéch Senkif, 2018
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Dotazy?



Dekuji za pozornost



