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KNEE JOINT




Knee Joint

» Is the most complicated joint in the
body!!!!

1-Consists of two condylar joints between:
A-The medial and lateral condyles of the femu
and The condyles of the tibia

and
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Patellar surface
OF THE FEMUR

B- a gliding joint /
between the patella and the patellar surfac

of the femur
Note that the fibula is not directly involved}
the joint.
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2-Type OF JOINT

The joint between the fermur and tibiais a % The joint between the

SRS ; ; patella and femur is a
synovial joint of the /1/nNge variety, but some synovial foint of the
dgegree OF rotatory movement is plane gliding variety
possible.

MEDIAL AND LATERAL ROTATION
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3-Capsule

“»The capsule is attached to the margins of the
articular surfaces

+s*surrounds the sides and posterior aspect of the joint.

20n the front of the joint, £/€ capsule

IS absent permitting the synovial
membrane to pouch upward beneath the

quadriceps tendon, forming the

Quadriceps femoris
tendon

Suprapatellar
bursa

oy
Patella

suprapatellar bursa—

cnemius

bursa

Fibular collateral
ligament

Popliteus tendon

Lateral meniscus
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Quadriceps tendon

Patella

%+ 0On each side of the patella, the
capsuleis strengthened by

Yastys [ateralls and megialls,

Lateral
patellar
retinaculum

Infrapatellar —
fat pad

Fibular
collateral

ligament f
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/ Medial
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+*»*Behind the joint, the capsule is
strengthened by an gxpansion of the Posterior view of the knee joint

Ssemimembranoys musclecalled the

oblique popliteal ligament

sule
\ oblique ‘ s
popliteal

ligament
lateral
I
insertion of ;d ateral
. n
semimembranosus Qamen:
“+An opening in the capsule behind the
lateral tibial condyle permits the tendon of
the popliteus to emerge
popliteus
muscle
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4-Ligaments ofthe

kKnee joint
“» The ligaments may be
divided into

A-Extracapsular
Ligaments

The ligamentum
patellae —

Is attached
above to the lower border
of the patella and below to
the tuberosity of the tibia.
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Tntercondylar 10ssa

Anterior cruciate
ligament
Postarior cruciate

ligament

Fibular collateral
ligament

Tendon of
popliteus
muscle

Lateral
meniscus

Proximal tibiofibular joint




Tntercondylar 10ssa

s The lateral
collateral ligament S

) ligament
is cordlike and is attached

above to the /ateral condyle of
the femur and below to the

head of the fibula.

Anterior cruciate
ligament

Fibular collateral
ligament

popliteus
muscle

Lateral
meniscus

Proximal tibiofibular joint

What does this mean?
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The medial collateral ligamen
is a flat band and is attached above to the
medial condyle of the femur and below to

the medial surface of the shaft of the tibia.

Itis firmly attached to the edge of the
medial meniscus 2!
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“+The oblique popliteal ligament
Is a tendinous expansion derived from the semimembranosus muscle.
It strengthens the posterior aspect of the capsule

@ ‘ capsule

oblique
popliteal
ligament

lateral

insertion of |c:ollaletal

semimembranosus gament
popliteus
muscle
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B-Intracapsular
Ligaments Posterior cruciate ligament Anterior cruciate ligament

The cruclate infrapatellar fold
ligaments .
They are named
anterior and posterior,
according to their
tibial attachments

Synovial
membrane

Infrapatellar fat Poplteus

tendon

Patellar

ligament

Subpopliteal

: : : recess
The cruciate ligaments are the main

bond between the femur and the
tibia during the joint's range of Tibia Lateral
movement. | meniscus
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Anterior Cruciate Ligament
> |s attached to the anterior intercon
area of the tibia and passes upwara,
backward, and laterally, to be attached
to the posterior part of the medial
surface of the lateral femoral condyle

>Prevents DOSTErI0r
aisplacement of the femur on the
tibia. With
the knee joint flexed, the anterior cruciate

ligament prevents the tibia from being
pulled anteriorly.
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Posterior Cruciate Ligamen

> Is attached to the posterior
intercondvlar area of the tibia and

passes upward, forward, and
mediallyto be attached to the
anterior part of the lateral
surface of the medial femoral
condyle

>Prevents &1terior
disp/acement of the femur

onthe

tibia. With the knee joint flexed, the

posterior cruciate ligament prevents
the

tibia from being pulled posteriorly.
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Anterior cruciate lig
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Posterior view of the knee




Clinical Correlate

The tests for the integrity of the anterior
and posterior cruciate ligaments are the
anterior and posterior drawer signs.
Tearing of the anterior cruciate ligaments
allows the tibia to be easily pulled
forward (anterior drawer sign). Tearing

of the posterior cruciate ligament allows
the tibial to be easily pulled posteriorly
(posterior drawer sign).

LELLI'S TEST FOR ACL LESION

https://www.youtube.com/watch?v=eEhpwTU3KXg
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http://www.youtube.com/watch?v=eEhpwTU3KXg
http://www.youtube.com/watch?v=eEhpwTU3KXg
http://www.youtube.com/watch?v=eEhpwTU3KXg

test for antenior test for posterior

cruciate ligament c cruciate kgament
; - )
ruptured antenor ruptured posterior
cruciate kgament cruciate ligament
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Anterior

5-Menisci —

. o ransverse ligament
»Medial and lateral menisci are C- Pl gamen
shaped sheets of fibrocartilage. Infrapatelar fat /" L[ T, Joint capsule
(composed of fibrous connective !
tissue and NOT of cartilage. '

» Their function /s to deepen
the articular surfaces of the
tibial condyles to receive the
convex femoral condyles;

»They also serve as cus@&

between the two bones
e

»Each meniscus isattached to

the upper surface of the til::ka/

by anterior and posterio _ .
Posterior

horns.
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A. Complete bucket handle tear. B. The meniscus is torn from its peripheral attachment.

mnedial meniscus

LIRS

The most common type of meniscus tear that causes locking is known as a bucket-handle tear. This is where part of the

cartilage gets torn, but remains partially attached producing a moveable flap. As the knee moves around, if the flap is large
enough it can get wedged in the wrong position, blocking the joint and causing knee locking.

C. Tear of the posterior portion of the meniscus D. Tear of the anterior portion of the meniscus




A Notice that the lateral condyle of femur
e Is a bit longer than the medial why?!

Lateral condyle of femur

Medial condyle of femur
(OUTR)

(INNER)

‘THE OUTER IS STOUTER THE INNER IS THINER

prevents lateral dislocation

of the patella
Longerﬂml—eaﬁ7
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Locking mechanism

>When standing, the knee joint is

'locked' which reduces the amount of
muscle work needed to
maintain the standing position

» The locking mechanism is achieved

by medial rotation of the
femur on the tibia

during extension. Medial

Tight ligaments during standing

Quadriceps femoris
endon

y / g
| f/ Locked joint
Femur (thigh bone) ¥, ‘ .

Patella

Medial epicondyle

Patellar ligament

rotation and full extension tighten all
the associated ligaments

Meadial meniscus

Another feature that keeps the
knee extended when standing
Is that the body's center of
gravity is positioned along a
vertical line that passes
anterior to the knee joint.

Tibia

Fibula

f e ke s said to be jnthe Jocked posit
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Before flexion of the knee joint can occur, it is
essential that the major ligaments be
untwisted to permit movements between the

joint surfaces.

This Uﬂ/OCki/?g or untwisting process is
accomplished by the DOPIITEUS

IMUSCle which laterally rotates the femur
on the tibia

untight ligaments during flextion
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Popliteus Muscle

plays a key role in the movements of the knee joint

Anlonor cruciale
higimont

| sleral condyle

of Teeriy

Posterior 3 W2 /1 —

CW! i\ - A \ .
|lgm o ’ INYSCUS
Posterior
V' / ] meniscolencs

Posterior
igament of

Iular head
Fibula

Origin: From the
lateral surface of

the lateral
condyle of the femur

by g rounded
lengon and by a
few fibers from the
lateral semifunar
cartilage




Insertion: The fibers pass
downward and medially and are
attached to the posterior surface
of the tibia, above the soleal

line.

tibial nerve

Action: Medial rotation of the

tibia on the femur QOF,_if the foot
IS on the ground,

lateral rotation of the
femur on the tibia

> The latter action occurs at the

commencement of flexion of the
extended knee, and /s rotatory action

slackens the ligaments of the knee

joint, this action is sometimes
referred to as unlocking the knee

joint.
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popliteus

posterior tibial artery

tibia

tibialis posterior
flexor digitorum longus

flexor retinaculum

: 7, peroneal artery
L tibial nerve
I

-
i
/ \ 7 |
\ \ /
R g lateral malleolus

Y1) A
I -

’

|~ 1

§

[}

g - )

oblique popliteal ligament

lateral collateral ligament

popliteal artery

—— interosseous membrane

anterior tibial artery

|

|
S 14

/ flexor hallucis longus

peroneal artery

tendo calcaneus




The muscle arises
within the capsule of
the knee joint
*its tendon separates

the Jateral meni.
from the
:
wa -
=|t emerges through
the lower part of the
posterior
surface of the capsule
of the joint to pass to
its
insertion.
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articularis genus

quadriceps femoris

suprapatellar
bursa

membrane \ R\ prepatellar
\ 3 bursa

patella

lateral
collateral
ligament \

capsule ligamenturr
patellae
pad of fat
lateral deep
collateral infrapatellar
ligament bursa
_ . superficial
popliteus ¢ infrapatellar bursa

‘ lateral meniscus
|

fibula ll" tibia



7-Bursae Related to the Knee Joint

Ve Lol LN Quadriceps femoris
Numerous bursae are related to the knee Femur tendon

joint. They are found wherever skin, Wy -
muscle, or tendon rubs against bone.

TN, Suprapatellar
) bursa

Four are situated in front of the joint o
and six are found behind the joint. ﬁ

Patella

o
: Lateral gastrocnemius ;! :/l
The suprapatellar bursa lies burs

beneath the quadriceps
muscle and

communicates Fibular collateral

ligament

Wlth the jOl nt Popliteus tendon
cavity

Patellar
ligament

Lateral meniscus

]

consequently, abrasions or penetrating wounds
(e.g., a stab wound) superior to the patella may result in suprapatellar bursitis caused by
bacteria entering the bursa from the
torn skin. The infection may spread to the knee joint.




The prepatellar bursa lies
in the subcutaneous ti
between the skin and the

front of the lower half of the

patella and the upper part of

articularis genus

the ligamentum patellae femur \L BN ) - Guadriceps femoris
AR Y suprapatellar
Prepatellar bursitis ( W@Mﬁ’_’) \ ,\ A\ bursa
synovid ' R\
...... S prepatellar

Is usually a friction bursitis caused by fricz‘ioi between the skin and the patella | bursa

palella
lateral
collateral
ligament \
capsule ligamenturr
patellae
pad of fat
lateral deep
collateral infrapatellar
ligament bursa
‘ superficial
popiteus infrapatellar bursa

l

lateral meniscus
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Subcutaneous superficial infrapatellar
bursitis results from excessive friction
between the skin and the tibial tuberosity

Deep infrapatellar bursitis results in edema
between the patellar ligament and the tibia,
superior to the tibial tuberosity
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articularis genus

o 3 \ Q\

R

membgane
Ly J
R 8%
A I
\
capsule )
Wy
lateral st
collateral /
ligament

poplteus \ \[

-
——

fibla~ | |

quadriceps femoris

suprapatellar
bursa

prepatellar
bursa

patella

lateral
collateral
ligament

ligamenturr
patellae

pad of fat
deep
infrapatellar
bursa
superticial
infrapatellar bursa

lateral meniscus



The popliteal bursa is found in association with
the tendon of the popliteus and communicates
with the joint cavity

The semimembranosus bursa astracnhecmiius,

gedial haad ,_gsf il )

| head
Gastrocnemus DNs: ,1'\. -
\‘h 1 ‘ o W‘a'
Semimembltancsus g -f;"‘ ~ M=% membrang
K ." | M Fibular collateral
Semimemiranceus Y| f8 .' ~ Igament
bursa N

: ‘ Laleral menscus

Medial maniscus %'Aw :
*‘<¢ Popliteus

Posteri: / hy ,." b A Popiteat burea
mdu‘e ummmt ‘ l@ ‘/ ' 4 ' “_'c'

T~ritula
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The remaining four bursae are found related to the
tendon of insertion of the biceps femoris; related to the
tendons of the sartorius, gracilis, and semitendinosus
muscles as they pass to their insertion on the tibia;

Pes| Gracils
ansennuy
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9-movements of the knee joint
Flexion
The biceps femoris, semitendinosus, and semimembranosus muscles,
assisted by the gracilis, and sartorius, produce flexion.
Flexion is limited by the contact of the back of the leg with the thigh.

Extension

The quadriceps femoris.

Extension is limited by the tension of all the major ligaments of the
joint.

Medial Rotation
The sartorius, gracilis, and semitendinosus

Lateral Rotation
The biceps femoris

Note:

The stability of the knee joint depends on the tone of the strong muscles
acting on the joint and the strength of the ligaments.
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10- blood supply

genicular a
Branch of ,
th Articular branch of
€ descending genicular
femoral artery
artery in
h Saphenous branch
the of descending
adductor genicular artery
canal . .
Medial superior
genicular artery
> Tibial collateral
I ligament of
= knee joint
S Patellar tendon
S ial inferior
o genicular
é’ artery
=
o
LL
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Descending\

escending branch
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circumflex femoral
artery

ateral superior
genicular artery

Fibular collateral
ligament of

Circumfiex
fibular artery

Anterior tibial
recurrent artery

Anterior
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11-MRI of the knee: sagittal view

QUADRICEPS

Iz RElS SUPRAPATELLAR

g BURSA

f

.

FEMUR

\
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4

PATELLAR P ¢
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PATELLA




MRI of the Knee Joint
ki s (Frontal Section)
Groove for popliteus NOTE: This MRI frontal
section cuts through the
intercondylar
eminence of the tibia
(not labeled) and the
Intercondylar fossa intercondylar fossa of
the femur. Observe the
menisci, which in this
Medial condyle of the femur frontal section, have
a triangular shape.

Lateral condyle of femur

Tibial collateral ligament

Medial meniscus

Tibia, medial

conae <:

Tibia, lateral condyle

Lateral meniscus
Fibula, head

Fibular collateral ligament
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Epiphysial li AT IR Lateral

D T AP o e collateral

Medial collateral BT i ligament.
ligament RIS ’ _

Anterior

Posterior cruciate _cruuate

ligament. ligament.

Medial meniscus Lateral meniscus

Head of fi bula.

r ¢ T

Fig. 82.10 Coronal T1-weighted magnetic resonance image (MRI) of the
knee in an adult male. (By courtesy of Dr Justin Lee, Chelsea and
Westminster Hospital, London.)




MRI of the knee: coronal plane

LATERA

MENISC

ANTERIOR
CRUCIATE
LIGAMEN

POSTERIOR
CRUCIATE
LIGAMENT

MEDIAL
MENISCUS

TIBIA




12- clinical applications

Tibial (medial) and fibular (Lateral) collatera

ligaments

Tibial collateral ligament extends from the medial epicondyl

e of the femur infe-

riorly to attach to the medial aspect of the tibia. It s firmly attached to the capsule
and medial meniscus. The tibial ligament prevents lateral displacement (abduc-

tion) of the tibia under the femur.
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(ommon Knee Injuries

The 3 most commonly injured structures a
igament,the media meniscus, and the ACL

[

usualy resuls from a low to the teral aspct

oround.
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