ANATOMY OF THE KNEE
The knee is a ginglymus (hinge joint) allowing flexion and extension (slight medial and lateral rotation).  The knee is weak in bony arrangement but this is compensated for through the support of ligaments and musculature.  Designed primarily to provide stability in weight bearing and mobility in locomotion.

BONES:

distal end of femur: articulates with the tibia and patella; has two condyles, lateral and



medial
(larger from front to back), which form a hollowed area to receive the patella

tibia:  consists of two tuberosities designed to receive the condyles of the femur; tuberosities


divided posteriorly by a groove called the popliteal notch

patella:  largest sesamoid bone in the body and lies within the tendon of the quadriceps muscle;


gives anterior protection to the knee joint and increased leverage to the knee on extension

ARTICULATIONS:


-between the two femoral condyles and menisci


-between the tibia and menisci


-between patella and femur

MENISCI:
FUNCTIONS 


1.  deepen articular surface for femur


2.  absorb shock


3.  provide stability to joint


4.  tighten cruciate ligaments and restrict ROM

5. lubricate joint slightly

Medial meniscus:  C-shaped

Lateral meniscus:  O-shaped

Synovial Membrane:  lines all of the articular surfaces and is internal to the cruciate ligaments

Bursae:  protective synovia-filled sacs in tissue sites that otherwise would become irritated because of 
friction;  knee has at least 11 

STABILIZING LIGAMENTS:

Anterior Cruciate ligament (ACL): attaches below and in front of the tibia on medial side proceeding

 backwards to the inner surface of the lateral condyle; prevents anterior displacement of the tibia 
in relationship to the femur; also stabilizes the tibia against abnormal internal & external rotation

Posterior Cruciate ligament (PCL): attaches from the back of the tibia on the lateral side and goes in an 
upward, forward, and medial direction and attaches to the anterior portion of the lateral surface of 
the medial condyle of the femur; prevents posterior displacement of the tibia in relationship to the 
femur; stronger of the two ligaments and primary stabilizer of the knee

Medial Collateral ligament  (MCL): distal end of femur to proximal end of tibia; major purpose is to 
prevent the knee from valgus and external rotating forces

Lateral Collateral ligament (LCL): distal end of the femur to the proximal end of the fibula (may also 
touch the tibia as well); main purpose is to prevent the knee from varus

MUSCLES:

Flexion:


-hamstrings (semimembranosus, semitendinosus, biceps femoris)


-gracilis


-sartorius (longest muscle)




-gastrocnemius

-popliteal


-plantaris

Extension:


-quadriceps (vastus medialis, vastus lateralis, vastus intermedius, and the rectus femoris)

pes anserine (from distal to proximal):  common insertion of the sartorius, gracilis, semitendinosus, semimembranosus on the tibia (medial side)

ANATOMY OF THE THIGH, HIP, PELVIS

BONES:

Femur: longest and strongest bone and is designed to permit maximum mobility and support


during locomotion.

Pelvis: (formed by the two innominate bones, sacrum and coccyx): innominate bones are


composed of three bones that ossify and fuse early in life and include the ilium (superiorly 

and posteriorly), the pubis (anterior), and the ischium (inferiorly). Lodged between the 


innominate bones is the sacrum (five fused vertebrae).  The coccyx is composed of four or 

five small, fused vertebral bodies that articulate with the sacrum.

JOINTS:

Hip:  head of femur with the acetabulum of the innominate bone.  Surrounding the rim is a 


fibrocartilage known as the labrum.  Ligaments that reinforce this joint are:



-iliofemoral (Y ligament of Bigelow):  strongest ligament in the body and prevents



hyperextension, controls external rotation and adduction of thigh



-pubofemoral:  prevents excessive abduction of the thigh



-ischiofemoral:  prevents excessive internal rotation

Sacroiliac (SI joint): sacrum joined to other parts of pelvis by strong ligaments; allows small


backward-forward movements 

MUSCLES:

Anterior thigh muscles: sartorius and quadriceps femoris group

Posterior thigh muscles: popliteus and hamstring group

Medial thigh muscles: gracilis, pectineus, 3 adductor muscles(adductor longus, brevis, magnus)

Anterior hip muscles: iliacus and psoas (iliopsoas)

Posterior hip muscles: tensor fascia latae (TFL), gluteus maximus, gluteus medius, gluteus 


minimus, and the six deep outward rotators (piriformis, superior gemellus, inferior 


gemellus, obturatorius internus, obturatorius externus, and quadratus femoris)

Hip Flexion:

-sartorius


-rectus femoris

-psoas




-iliacus



-tensor fascia latae

-pectineus




-adductor longus

-adductor brevis

-adductor magnus

Hip Extension:

- semimembranosus 

-semitendinosus 

-biceps femoris



-gluteus maximus

-adductor magnus



External rotation of hip (lateral, outward):

-sartorius


-biceps femoris

-psoas





-iliacus



-gluteus maximus

-six deep outward rotators

Internal rotation of hip (medial, internal):
-semitendinosus

-semimembranosus

-gracilis




-pectineus


-gluteus medius

-gluteus minimus



-tensor fascia latae

-adductor longus

-adductor brevis



-adductor magnus

Abduction of hip:

-sartorius


-gluteus maximus

-gluteus medius



-gluteus minimus

-tensor fascia latae

Adduction of hip:

-gracilis


-pectineus


-gluteus maximus



-adductor longus

-adductor brevis

-adductor magnus

	MUSCLE
	 
	ACTION

	semimembranosus
	 
	flexion of knee, IR of hip, hip extension

	semitendinosus
	 
	flexion of knee, IR of hip, hip extension

	biceps femoris
	 
	flexion of knee, ER of hip, hip extension

	gracilis
	 
	flexion of knee, IR of hip, adduction of hip

	sartorius
	 
	flexion of knee, ER of hip, abduction of hip, hip flexion

	popliteal
	 
	flexion of knee

	vastus medialis
	 
	extension of knee

	vastus lateralis
	 
	extension of knee

	vastus intermedius
	 
	extension of knee

	rectus femoris
	 
	extension of knee, hip flexion

	psoas
	 
	hip flexion, ER of hip

	iliacus
	 
	hip flexion, ER of hip

	gluteus medius
	 
	IR of hip, abduction of hip

	gluteus minimus
	 
	IR of hip, abduction of hip

	tensor fascia latae
	 
	hip flexion, IR of hip, abduction of hip

	pectineus
	 
	hip flexion, IR of hip, adduction of hip

	adductor longus
	 
	hip flexion, IR of hip, adduction of hip

	adductor magnus
	 
	hip flexion, hip extension, IR of hip, adduction of hip

	adductor brevis
	 
	hip flexion, IR of hip, adduction of hip

	gluteus maximus
	 
	hip extension, ER of hip, abduction & adduction of hip


INJURIES TO THE KNEE

Medial Collateral Ligament


DEF:
sprain of MCL; valgus instability


MOI:
blow to the lateral side of the knee producing a valgus stress; foot fixed with internal femoral rotation at the knee; overuse as with breast stroke in swimming


Grade I:
-a few ligamentous fibers are torn and stretched



S/S:
-

-

-joint stiffness/point tenderness below joint line

-

-return in 1-3 weeks


Grade II:
-

S/S:
-some laxity



-some swelling with loss of passive ROM



-



-pain and point tenderness



-return in 2-4 weeks


Grade III:
-total rupture of ligament

S/S:
-



-minimum to moderate swelling



- 


-pain and point tenderness



-


Tx:
PRICEMM; crutches and brace (for grades 2 and 3); proper rehab (ROM work and strengthening to the quadriceps); no surgery recommended for a grade 3 


DIAG:
-Valgus Stress Test

Lateral Collateral Ligament


DEF:


MOI:



S/S:
pain; point tenderness along the joint line; joint instability depending upon degree; minimum swelling


Tx:
similar to that of a MCL


DIAG:


Anterior Cruciate Ligament


DEF:


MOI:



S/S:
audible “pop”; rapid swelling; pain initially that may diminish; instability 



“Unhappy Triad”




O’Donaghue’s version: combination of ACL, MCL, and medial meniscus




More recent studies suggest it is ACL, MCL, and lateral meniscus


Tx:


DIAG:
-Anterior Drawer Test




-foot pointing straight; ACL only




-leg internally rotated 20 degrees: ACL and posterolateral aspect of joint capsule




-leg externally rotated 15 degrees: ACL and posteromedial aspect of joint capsule



-Lachman Test:  ACL and PCL tear



-Pivot Shift Test: anterolateral rotary instability

Posterior Cruciate Ligament


DEF:
sprain of PCL; posterior instability; not a very common injury


MOI:



S/S:
pain; swelling; instability


Tx:



DIAG:
-Lachman Test



-Posterior Drawer Test



-Gravity (Sag) Drawer Test

Meniscal Injuries


DEF:


MOI:
rotational force; valgus/varus force; squatting hyperextension; cutting motion; forceful knee extension


S/S:



Tx:
PRICEMM; refer to MD; surgery possible (meniscectomy vs. repair)


DIAG:
-



-Apley’s Compression Test: meniscal tears



-Apley’s Distraction Test: distinguishes between collateral ligamentous tears from capsular and meniscal tear 
Osteochondritis Dissecans


DEF:
“joint mice”; condition in which a fragment of cartilage and underlying bone are detached from the articular surface


MOI:



S/S:
pain; swelling; intermittent locking; possible palpation of loose bodies


Tx:


Patellofemoral Arthralgia (PFA)


DEF:


MOI:
multiple causes


S/S:
pain; point tenderness; crepitus; swelling; inflammation


Tx:


Chondromalacia


DEF:
gradual degenerative process of the underside of the patella; roughening up of the underside of the patella like sand paper


MOI:



S/S:



Tx:
PRICEMM; x-ray; possible surgery


DIAG:
-



-Patella Grinding

Plica


DEF:
folds in joint lining of knee that are remnants of embryonic tissue; medial plica more common


MOI:



S/S:
pain; popping (usually over the superior/medial aspect of the patella)


Tx:


Patella Fracture


DEF:


MOI:
direct blow to patella; indirect trauma (severe pull of patella tendon)


S/S:



Tx:
PRICEMM; refer to MD; x-ray; possible surgery
Patella Subluxation/Dislocation


DEF:



More common in women: “Miserable Malalignment Syndrome”




-broader pelvis




-




-excessive Q-angle




-




-




-pronated (flat) feet




-lower lateral femoral head, shallow femoral groove




-


MOI:


S/S:
pain; point tenderness; swelling; loss of function; obvious deformity (dislocation)


Tx:



DIAG:
-Apprehension Test: push patella laterally and watch for fear in the athlete’s face

Osgood-Schlatter Disease


DEF:
apophysitis of the tibial tubercle (attachment fork patellar tendon); common in kids and often associated with a growth spurt


MOI:



S/S:
pain on extension, squatting, or jumping; swelling; prominent tibial epiphysis


Tx:


Sinding-Larsen-Johansson Condition


DEF:


MOI:
overuse of the patella tendon


S/S:
pain; point tenderness; pain on active movements; swelling


Tx:


Patellar Tendon Rupture


DEF:
tear of patellar tendon (may tear quadriceps tendon also)

MOI:

S/S:


Tx:
PRICEMM; immobilize; refer to MD; surgery

Prepatellar Bursitis


Acute:
blow to anterior pole of patella; result in rapid, severe swelling; PRICEMM; may require draining


Chronic:
(housemaid’s knee; carpet layer’s knee); caused by overuse as in continuous kneeling

Infrapatellar Bursitis:


Pes Anserine Bursitis:


Knee Synovitis:
water on the knee (Ballotable Patella: push patella down and see if it will rebound

Patellar Tendonitis:  jumper’s knee; kicker’s knee

Pes Anserine Tendonitis:


Iliotibial Band Friction Syndrome


DEF:
irritation of IT band as it crosses over the lateral femoral condyle (more common in women)


MOI:



S/S:



Tx:



DIAG:
-Ober’s Test: Tightness of IT Band



-Nobel’s Test: IT Band Friction Syndrome

INJURIES TO THE THIGH, HIP, & PELVIS

Quadriceps Contusion


DEF:


MOI:


S/S:
pain; point tenderness; ecchymosis; swelling; loss of function; loss of ROM


Tx:



*
be aware of S/S of compartment syndrome as well as development of myositis ossificans

Quadriceps Strain

DEF:


MOI:



S/S:
pain; point tenderness; ecchymosis; swelling; loss of strength; loss of ROM; palpable depression


Tx:
PRICEMM; ROM work; strengthening

Hamstring Strains


DEF:
pulled hamstring; second most common thigh injury


MOI:



S/S:
pain; point tenderness; swelling; ecchymosis; loss of strength; loss of ROM; palpable depression


Tx:
PRICEMM; ROM work; rehab



-Grade I should return fairly quickly



-Grade II and III will take longer with chance for reinjury



-mental status of athlete is one area of major concern

Femoral Fractures


DEF:
broken leg; medical emergency due to resultant shock and loss of blood


MOI:



S/S:
deformity with thigh rotated outward; shortened thigh caused by bone displacement; loss of function; pain; point tenderness; swelling of soft tissue


Tx:


Groin Strain


DEF:
pull of groin area (depression that lies between the thigh and the abdominal region); may include hip adductors, hip flexors, or abdominal


MOI:



S/S:
pain; point tenderness; swelling; ecchymosis; loss of strength; loss of ROM; palpable depression


Tx:




* 
Other concerns:





Avulsion Fracture





Osteitis Pubis





Sports Hernia

Trochanteric Bursitis


DEF:
“snapping hip syndrome” bursitis of the greater trochanter; tendonitis of gluteus muscle insertion or IT band; more common in women runners with a large Q-angle


MOI:



S/S:
pain; point tenderness; inflammation; “snapping hip”


Tx:


Dislocation of Hip Joint


DEF:


MOI:
hip and knee are flexed at 90 degrees with a force exerted through shaft of femur; internal rotation force with firmly planted foot


S/S:



Tx:
immobilize; check distal pulse; transport



*
Secondary problems





-rupture of ligamentum teres leading to avasuclar necrosis (AVN) of femoral head





-sciatic nerve involvement





-osteoarthritis





-labral tears

Avascular Necrosis


DEF:
temporary or permanent loss of the blood supply to the proximal femur; without blood, the bone tissue dies and causes a collapse of the joint surface


MOI:



S/S:
joint pain weight bearing and resting; limited ROM; osteoarthritis; loss of joint function


Tx:


Legg-Calve-Perthes Disease


DEF:
“coxa plana”; osteochondritis of upper femoral epiphysis leading to AVN; more common in skinny boys ages 3-12


MOI:



S/S:
chronic pain in groin, anterior thigh and/or knee; painless limp; loss of motion; hip flexion contracture


Tx:


Iliac Crest Contusion


DEF:


MOI:
direct blow to iliac crest


S/S:



Tx:
PRICEMM; pad; R/O fractures to ASIS

Pelvic Fractures


DEF:
fractures to the pelvic area include the innominate bones, sacrum, or coccyx


MOI:



Tx:
refer to MD



*
must be concerned with internal damages resulting from the fracture

Special Test
Knee 

-Valgus Stress Test: MCL 
-Varus Stress Test: LCL 
-Anterior Drawer Test with foot pointing straight: ACL only
-Anterior Drawer Test w/ leg IR 20 degrees (Slocum test): ACL; posterolateral capsule
-Anterior Drawer Test w/ leg ER 15 degrees (Slocum Test): ACL; posteromedial capsule 
-Lachman Test: ACL and PCL 
-Pivot Shift Test: Anterolateral rotary instability 
-Posterior Drawer Test: PCL
-Gravity (Sag) Test: PCL
-Godfrey Test: PCL 
-McMurray’s Test: Meniscal tears 
-Apley’s Compression Test: Meniscal tears 
-Apley’s Distraction Test: distinguishes between collateral ligamentous tears from capsular and meniscal tears
-Apprehension Test: Patellar subluxation/dislocation
-Patella Compression: chondromalacia 
-Patella Grinding: Patellar tendinitis or chondromalacia
-Ballotable Patella: Effusion of the knee 
-Ober’s Test: IT Band 
-Nobel’s Test: IT Band 

Thigh and Hip 

-Kendall Test: Hip flexion contracture (iliopsoas; rectus femoris) 

-Thomas Test: Hip flexion contracture (iliopsoas; rectus femoris)
-Patrick (FABER) Test: Sacroiliac (SI) joint
-Gaenslen’s Test: Sacroiliac (SI) joint 

-Renne Test: TFL tightness
-Trendelenburg’s Test: gluteus medius weakness 

-Piriformis Test: tightness of piriformis 

-Ely’s Test: rectus femoris tightness
