Knee joint

Type:
Synovial
compound
complex

?hinge/ condyloid/ saddle



Knee joint- articular surfaces
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Anterior cruciate ligament

Medial meniscus _ Lateral meniscus

osterior cruciate
ligament

Medial meniscus






Ligaments and cartilages

Fibrous capsule
Ligamentum patellae
Obligue popliteal ligament
Arcuate popliteal ligament
Tibial collateral ligament
Fibular collateral ligament



contd.

e Cruciate ligaments: Anterior &
Posterior
 Menisci: Medial &
Lateral
* Transverse ligament
e Meniscofemoral ligament
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Patellar ligament

Continuation of
quadriceps femoris
tendon

Extends from apex
of patella to tibial
tuberosity

Vastus
|lateralis (3)

Patella (4)

Patellar
ligament (5)

Vastus medialis (6)

e Sartorius



Tibial collateral ligament

e extends from medial
femoral epicondyle to
medial tibial condyle.

Firmly attached to
medial lemniscus

*Prevents medial
dislocation

eTaut on extension

Adductor magnus

tendon Vastus medialis

Semimembranosus Tendon of
quadriceps

Adductor tubercle —7g femoris

= Patella

Medial patellar
retinaculum

Patellar tendon

Tibial collateral

ligament Gracilis tendon

Sartorius tendon

Semitendinosus
tendon




Fibular Collateral ligament

eextends from lateral femoral
epicondyle to Head of fibula.

«Separated from lateral
lemniscus by popliteus
tendon

eTaut on extension

e Imits extension and
adduction

Fibular collateral lig.

Lateral meniscus

L



Obligue popliteal

*Expansion of
semimembranous tendon

*Passes upwards obliquely
from medial condyle of
tibia.

Arcuate popliteal

o from head of fibula,
arches sup. and med. To
fuse with articular capsule

Plantaris

Gastrocnemius
Lateral ligament
Popliteus tendon

Popliteofibular
ligament

Insertion of
biceps

Soleus

Adductor magnus

Gastrocnemius
bursa

Oblique popliteal
ligament

Semimembranosus

Attachment of
popliteus to
capsule

Popliteus



Cruciate ligaments
(intracapsular)

Anterior:

eFrom ant inter
condylar area of tibia
up to lateral femoral
condyle

*Prevents forward
sliding of tibia on
femur

«Taut during extension

G Patellar
. surface
Medial
condyle Groove
Posterior
cruciate Lateral condyle
ligament
Anterior
cruciate
igament Lateral meniscus
Coraonary
ligament
Medial :
meniscus Fibular
collateral
Transverse ligament
ligament
Tibial
collateral

ligament ol
Anterior ligaments

of head of fibula

Tizia Fibula



Cruciate ligaments:

sposterior:

*From posterior inter
condylar area of tibia
up to medial femoral
condyle

*Prevents backward sliding
of tibia on femur

Taut during flexion

Gastrocnemius,

Plantaris medial head
Gastrocnemius, -
laletal head Tibial collateral

ligament

Posterior menisco-
femoral ligament

Fibular collateral
ligament

Lateral meniscus

Posterior cruciate
ligament

Lateral meniscus

Popliteus tendon —

Popriteoﬁbular‘&;/- :
ligament

5

Semimembranous
tendon

Popliteus, medial
fibres cut away



Menisci, transverse ligament & meniscofemoral ligaments:

Medial
Is C-shaped

Is attached to
medial collateral
ligament.

And interarticular
area of the tibia

Transverse ligament

Anterior cruciate ligament

Lateral
Mmeniscus

Medial
TMENISCUS

Posterior meniscofemoral ligament Posterior cruciate ligament



Menisci, transverse ligament & meniscofemoral ligaments:

lateral

Transverse ligament

Anterior cruciate ligament

Is nearly circular

Is separated from

fibular collateral o
ligament by the

tendon of popliteus
muscle.

Transverse
ligament : bindS the  poerior meniscosemorat tizament
anterior horns of the

lateral & medial

MeNISCi

Posterior cruciate ligament



Synovial membrane

Lines the
Intracapsular part,

Attaches to patella
and menisci.

Reflects on cruciate
ligaments

Ant. Covers the
Infrapatelllar pad of
fat

Tendon of

quadriceps femoris

Suprapatellar bursa

Gastrocnemius, |
lateral head ™ ||

Fibular collateral

Lateral meniscus
ligament

Infrapatellar pad

Popliteus tendon of fat

Biceps tendon Ligamentum patellae

Head of fibula Lateral patellar

retinaculun,
cut and drawn
backwards



Synovial membrane and bursae:

Tendon of )
quadriceps femoris

Suprapatellar bursa

Gastrocnemius,
lateral head

Lateral meniscus

Frbular collateral
ligament
Infrapatellar pad
of fat

Popliteus tendon
Ligamentum patellae

Biceps tendon

Lateral patellar
retinaculum,
cut and drawn
backwards

Head of fitula

Quadriceps
femoris

Quadriceps bursa

Gastrocnemius,
lateral head,
turned superiorly

Prepatellar
bursa

Patella

Fibular collateral
ligament

Lateral
meniscus

Copiie o b : ; Patellar
7 ) ! ! ligament

Capsule of
proximal
tibiofibular joint
lliotibial tract,
turned inferiorly

Biceps femaris,
turned inferiorly

Lateral view



prepatellar bursa

ligamentum patellae

infrapatellar pad of fat transverse ligament

synovial membrane

infrapatellar fold

of synovial membrane capsule
lateral

meniscus

alar fold

anterior cruciate
ligament

L.

ligament
medial
collateral
ligament
il popliteus
meniscus tendag
biceps femoris
sartorius deep fascia
gracilis

common peroneal nerve

A
J/ plantaris

popliteal vein

great saphenous vein

semimembranosus posterior cruciate ligament

gastrocnemius (lateral head)
popliteal artery
tibial nerve

semitendinosus

obligue popliteal ligament

gastrocnemius (medial head) small saphenous vein

Figure 10-61 Relations of the right knee joint.



Relations:

Anterior-

tendon of quadriceps along with ligamentum
patellae and patellar retinacula

Posteromedial-

sartorius and tendon of gracilis
Posterolateral-

tendon of biceps, common peroneal nerve
Posterior-

popliteal vessels, lymph nodes;

tibial nerve posterior to the vessels;

both heads of gastrocnemius and plantaris



Ligamentum patellae

Infrapatellar synovial fold
Synovi mbr —
ynovial membrane lliotibial tract

Fused capsule, vastus medialis,
and deep fascia

Fibrous capsule
Medial condyle of tibia

Lateral meniscus

Tibial collateral lig. Fibular collateral lig,

Madil s ntecis Popliteus tendon

Biceps

Sartorius
Deep fascia

Gracilis Common peroneal N,
A .
Semimembranosus Plantaris
M L ) . .
Semitendinosus Gastrocnemius
P Oblique popliteal lig.

Tibial N.
Cruciate ligs. Popliteal A,



e Bursae around knee joint
a) ANTERIOR

1) Suprapatellar (between
femur & quadriceps) -

2) Subcutaneous prepatellar
(between patella & skin) sontoee §

extending into infra- AL
patellar fold — %

tibia & patellar ligament)

Deep infrapatellar
bu

3) Deep infrapatellar (between - NS

4) Subcutaneous Infrapatellar
(between tibial tuberosity & skin)



B) LATERAL ¢ O
between
1) lateral head of A8 \
gastrocnemius & capsule AT
2) fibular collateral ligament & S GFY
biceps -/ .
3) fibular collateral ligament & = s 1 &1
4) popliteus & lateral femoral ...
condyle

uadriceps bursa

astrocnemius,




B) MEDIAL
between
1) medial head of gastrocnemius
& capsule
2) tibial collateral ligament &
tendons of sartorius,
semimembranosus and gracilis
3) deep to tibial collateral
ligament & between
femur/capsule/medial
meniscus/tibia/semimembranosus
4) tendon of semimembranosus
& medial tibia condyle
5) tendons of semimembranosus
& semitendinosus

Vastus medialis

Biceps femoris

Semitendinosus

Gastrocnemius, medial
head (cut)

Soleus



Blood supply:

Descending genicular br. of
femoral

Superior, middle and inferior
genicular br. of popliteal

Anterior and posterior
recurrent genicular br. of
anterior tibial

Circumflex fibular and
descending br. of lateral
cirumflex femoral

Descending—Y— |

i
branch of . ;
lateral femoral '\
circumflex Z
artery : 3

Popliteal attery —~ \ 4| )5

Superior lateral— | [

genicular artery

Inferior lateral
genicular artery

Anterior tibial
recurrent artery

Anterior tibial
artery

Femoral artery

/

—— Descending

[ genicular artery

| — Musculoarterial

branch

% Saphenous

branch

Superior medial
genicular artery

Middle genicular
artery

Inferior medial
genicular artery

Posterior tibial

artery



Nerve supply:

 Posterior division of obturator
* Femoral through nerves to vasti

 Tibial through superior & inferior medial
genicular and middle genicular

» Common peroneal through syperior &
Inferior lateral genicular and recurrent
genicular



Outline of medial ¢
femoral condyle Qutline of medial femoral condyle




Movements:

e Flexion-
biceps femoris/ semimembranosus/
semitendinosus/ gracilis/ sartorius/
popliteus/ gastrocnemius/ plantaris

e Extension-
quadriceps
tensor fasciae latae



movements (contd.)

o Lateral rotation (with foot on the ground)-
popliteus (unlocking)/
semimembranosus
semitendinosus/ gracilis/ sartorius

* Medial rotation (with foot on the ground)-
biceps
tensor fasciae latae




Locking and unlocking

e Locking:
In full extension: A slight medial rotation of
femur on tibia (screw home position)

« Unlocking: A slight lateral rotation of femur
on tibia ( Popliteus acts as key; contraction
has helped the rotation of lateral femoral
condyle, pulls lateral lemniscus backwards.)



Applied anatom

L_igament sprains

 Anterior cruciate~_|
. ligament (torn)

_ Tibial collateral— L\,

it . ligament (tom) |

- . Medial meniscus —
L (o TR

’ “Unhappy triad” of knee injuries




(B) Anterior drawer sign (ACL)

ligament (torn)

Half of bone
is removed
to show
ligaments.

Anterior cruciate

The anterior cruciate ligament N\
prevents the femur from sliding posteriorly

on the tibia and hyperextension of the knee
‘and limits medial rotation of the femur when

the foot is on the ground, and the leg is flexed.



e

Posterior cruciate *
ligament (torn)

The posterior cruciate ligament prevents
| the femur from sliding anteriorly on the tibia,
. particularly when the knee is flexed.

(C) Posterior drawer sign (PCL)



Meniscal tears:

_ Popliteus
Deep fibres of tibial‘_ o § %
coﬁateml ligament < 14N A%___. Lateral meniscus
Medial meniacua"" A __JlFibul&r collateral
Y . ligament
Semimembranosus~~
Superficial fibres of l A
tibial collateral}’
ligament )
Tibial collateral] & _

ligament



o Bursitis
Housemaid’s knee (prepatellar)

Clergyman’s knee (subcutaneous
Infrapatellar)

Deep infrapatellar
Suprapatellar

Popliteal cysts

Poplite_al cyst

I



eDeformities
enu varum (adduction deformity)
Genu valgum (abduction deformity)







*Aspiration
*Arthroscopy
*Replacements

Superolareral Superomedial

Lateral mid pazella

Anterolateral Anteromedial

Posterolateral Posteromedial

Mid patellar tendon




Extensor
hallucis
longus

Superior
extensor
retinaculim

----
'''''''''

ey Medial

Lateral .~ Heol
malleolus e
Inferior . Tibialis
_extensor " anterior
retinaculum Fafensor
Extensor ™ digitorum
digitorum longus
brevis .. %
Peroneuss . Extensor

tertius hallucis

brevis

b : oy Extensor
hallucis
longus



Fxtentor digitarum ...
longs

Tebalis
wmsea (HHECFIOF

Pttt

Fxtersor hallucts
forgis

Anteriar lateral
mictllealar arbery = 20

Anderior medral
_ mallealar
artery

Perforating branch ™
af peroneal artery

e

voeew Terzal branch

Extensor
~ hellwcie bretis
db -~ Arieria dorsaliz
fredlis

 Areuate artery

It dorsal
=ttt arsal
arfery



Perameus .
longus Peroneus brevis

Superior extensor retingeulim
Extensor hallucis longus

Fxtensor digitorum lonpus
Peroneus tevifus

Common sheath for extensor
digitorum longus and peroneus tevtius

Inferior extensor retinaculum

b Extensor kallucis brevis

Peroneus longus
Peroneus brevis

fifth metatarsal bone

Superior extensor retinaculum_

Inferior extensor retinaculum

Flexor  Flexor Tibialis
hallucis  digitorum posterior

Tibialis posterior

Tibialis anterior e

longus



