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Lower Limb model: Medial View
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Internal/External Rotation of Knee
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Flexion/Extension of Knee
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Fig. 63-8. Muscular anatomy of the anterior aspect of the knee.
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Knee model: Anterior View
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FUNCTIONAL KNEE ANATOMY
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Left Knee Joint, Ligaments, from above
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Knee joint and menisci, from above
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Tibial plateau and menisci, from above
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Tibial plateau and menisci, from above
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Screw home mechanism (Smillie) tibial externally rotates in
terminal knee extension




Joint line palpation with knee flexed should produce pain if
meniscus is torn

Externally rotate tibia for medial meniscus tears,
Internally rotate for lateral meniscus tears

UN
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Lateral view
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OKU 10: “Soft Tissue Injuries About the Knee,” Kaar et. al., p.
455. Fig. 1A.

MPFL

adductor tubercle ™ — medial epicondyle
gastrocnemius >

POL
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(proxamal)
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(distal)

UNHea



OKU 10: “Soft Tissue Injuries About the Knee,” Kaar et. al., p.
455. Fig. 1A.

* Posteromedial corner:

* Medial collateral ligament
» Superficial and deep layers
* Meniscotibial and
meniscofemoral ligaments
» Posterior Oblique ligament
* Runs posterior to superficial MCL

 Multiple bands attaching to posteromedial capsule,
semimembranosus, and proximal tibia

UNHea



Knee model: Lateral View
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OKU 10: “Soft Tissue Injuries About the Knee,” Kaar et. al., p.
455, Fig. 1B.

B
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OKU 10: “Soft Tissue Injuries About the Knee,” Kaar et. al., p.
455, Fig. 1B.

* Posterolateral corner: Static stabilizers
* Fibular collateral ligament
* Popliteofibular ligament
* Posterolateral capsule

* Popliteus serves as dynamic and
static stabilizer

* Popliteus femoral attachment in
anterior popliteal sulcus,
2cm. anterior and distal to
FCL attachment

* Upside down muscle: origin distal, insertion
proximal

UNW HealthCare orthopaedic Surgery & Sports Medicine




Knee model: Posterior View
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Knee Joint (continued)
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Knee Instabilities
Bird's-Eye view of Tibia
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Muscles, Arteries, and Nerves of Leg: Superficial Dissection Muscles, Arteries, and Nerves of Leg: Superficial Dissection
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Muscles, Arteries, and Nerves of Leg: Deep Dissection (anterior view)

_ Mo SDOtior genicular

VPN genicular a.-

oryl hgameont =

us
Latoral patediar rolinacuium
—
~Paola
- 4 ' TON (
Bep mons 1endon ™~ Medal patellar retmaculum

Lateral inferior genicular a.- - Mecial Or genicular a

“Patellar hgament

Common peroneal n o
wberosty of Lbia

MHead © R TRalls amtenor m )

- Amenior Bbial recurrent a
and recurrent artcular n

/
.,
neus longus m. (cut)—"3

Extensor digaorum longus m, (cutl)~
g — i
“~ Inlgrossacus memlyane

Supericial peroneal n. (cut —— Arorior tiblal a

Gastrocnemius m

Deop poronesl n.~

WUs loNgus m. -
ks anlence m

Exiensor digiorum longus m.~"

Porcmeus Drovis m

SOf Paluces ONGUS M.~

lerossoous membrane

Perforabing branch of peroneal a

Antence lateral maleciar a .«

Lateral maleo

Exlonsor dignorum brevis and
exlensor haliucs Drevis mm, |

branch

Dorsal metatarsal aa ~ =18l dorsal cvisiarsal &

Extonsor dig ™ longus tendons (cut) TS Extensor halucis longus
lendon (<

Extensor digionum Brevis tendons (

y awg

Doesad ¢ peroneal n

URH al



Muscles, Arteries, and Nerves of Leg (posterior view)
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Medal supenor
QenicLlas § —— |

Lateral superior
gencular a

Sanongs m

Plantaris m

Meda! head of

Lateral head of
Qastrocnemius m

GaAstrocnemius m

Nerve 10 solous m "\ Lateral sural

cutanedus n. (cut)

Medial sural
cutaneous n. (cut)

Lesser saphoncus v

Gastrocnemius m

Soleus m
A
~
; .
X .
Floxor digitoeum ) .
longus tendon ! Peroneus longus tendon
'l
Tibialis 4 :
m' - ',' pos ";\ Peroneus bravis lendon
Postence 1ibial a f Calcaneal (Achilles) tendon
and v Ny |
Superior peronecal
Tibial n

{

N |

/whraf:ulum

! Latoral maliech
L ooius

o .

Mecal mallecius

Flexor haltucis Peroneal a

longus tendon

Calcaneal branches

Flexor retinaculum of peroneal a

Calcancal branch of
postenors Liblal a

Tubevosity of calcaneus

Partial dissection
Tiblal n

Common peroneal n. (o)
Modal sural

cutaneous n. (cut)
Lateral supencr
genicular a

Adducior magnus
10N00N

——
Poplileal a. and v

Medial superior {
gonicular a

Plantaris m
Mol head of

gastrocnemius m
(cut)

Fibular collatecal
hgament

Lateral head of
Qastrocnemiys m
{cut)

Tibial collateral
hgamen!
Biceps femoris

Semememdianosus tendon (cut)

tendon (out)
Lateral infecior
genicular &

Head of Tibula

Common
peroneal n. (o)

Medial nleror
genicular &

Pogliteus m

Tendinous arch

of soleus m Nerve 0
soleus m

Plantans lendon Peronous

longus m

Gastrocnemius m. (cut) Soleus m

o Lo
v

Soleus m. inserting into
Calcaneal (Achiles) tendon

Tibiaks posterior tendon

Flexor csgtorum

ongus wndc«\\

Posterior ¥ial 2. and v

| Peconeus brovis
/!omxm

| Peroneal »

f “ Peronous longus
| / tencon
/
B
J

Medial malieolus
Lateral malleolus

TW n |
1 Superice peroneal
Flexor habucis . retnaculym
ngus tendon 4 )
Floxor retinaculum 3 ,- e Tuberosity of
i calcaneus

Calcaneal (Achiles) tendon




Anatomic Sources of Leg Pain

‘Bone

A continuum of bone trauma
exists from bone strain to
stress reaction to stress
fracture

‘Periosteum

Inflammation occurs at
muscular insertions
particular of tibialis posterior
and soleus.

l”\hi{i hopaedic

L MEDIAL
LTD BONE
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Anatomic Sources of Leg Pain

Muscles and Compartments Fascial Compartments of Leg
4-5 muscle compartments

* Chronic strains and
tendinopathy can occur

‘Nerves
 Proximal nerve entrapment
can cause radicular pain

Systemic diseases can lead to
neuropathy

UWHealthCare orthopaedic Surgery & Sports Medicine



Anatomic Sources of Leg Pain

Arteries and Veins

» Atherosclerosis can lead to
claudication

*Venous phlebitis or
thrombosis can occur

*Popliteal artery entrapment
and arterial endofibrosis
has been described in
younger population.

l]‘\}" Are Orthox



Differential Dx of Chronic Leg Pain in Athletes

« CECS

* Muscle herniation

« Stress fractures

 Medial tibial periostitis
(shin splints)

* Chronic muscle strain

* Popliteal artery entrapment

* Referred from spine

© 2002 Mark R. Hutchinson, M.D.
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Compartment Syndromes

Traumatic

« Secondary to fracture,
crush, and reperfusion
injuries

« Surgical emergency

« Skin and fascia may both
contribute to
compartmental restriction
and increased pressure

* Non-physiologic swelling
secondary to trauma

UNHea

 Exertional

Consistently exercise-
induced

Generally endurance athletes

No pain at rest, pain
consistently relieved with
cessation of sport

Attributed to restriction of
muscle swelling secondary to
tight fascial compartments

Diagnosed with pre and post
exercise pressure
measurements




History and Physical:
Clinical Pearls in Athletic
Leg Pain

Pain with initial impact
Stress fracture
*Periostitis
*Muscle strains and

tendinitis

B

Focal bone pain
 Stress fracture

*Diffuse medial bone pain
 Medial tibial periostitis

*Focal muscle pain
«Strain or Hernia

UWHealthCare orthopaedic Surgery & Sports Medicine



History and Physical:
Clinical Pearls in Athletic Leg Pain

Pain with resisted motion <Paresthesias at rest

*Muscle strains and Nerve entrapment
periostitis *Paresthesias with exertion
*Pain with vibration -CECS
* Stress fractures *Electrical shooting pain
*Pain at night »Radicular pain from back
* Tumors

Pain with exertion

«CECS, Popliteal artery
entrapment

UKH



History and Physical:
Clinical Pearls in Athletic Leg Pain

*Diffuse swelling
DVT

*CECS
*Muscle ruptures

Focal swelling
*Muscle herniation
*Ganglion
*Tumor

© 2002 Mark R. Hutchinson, M.D.

UWHealthCare orthopaedic Surgery & Sports Medicine



80% of CECS involve the anterior or lateral compartments
section just above middle of leg)

Extensor digitorum

I JELS
longus m. &4

=L B8N/ Posterior m.
sy . OA

Peroneus
longus m.

Peroneus
brevis m.

Flexor hallucis
longus m.

Soleus m.

Gastrocnemius m.
(EICIEUNEET)

© CIBA-Geigy: Permission Applied For
IIKHQ&”['][:’(][U Orthopaedic Surgery & Sports Medicine

Gastrocnemius m.
(medial head)

(Cross-

Flexor digitorum
longus m.

Davey J,
Rorabeck C, and
Fowler P. The
tibialis posterior
muscle
compartment.
Am J Sports
Med 12(5):
391-397, 1984.




Nerves (Cross-section just above middle of leg)

Anterior tibial a. and
v. and deep peroneal

Superficial
Peroneal n.

Posterior tibial
a. and vv. and
tibial n.

Lateral sural

Cutaneous n.
Medial sural

Cutaneous n.

© CIBA-Geigy: Permission Applied For
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Anterior and Lateral Compartments

Extensor digitorum | Tibialis anterior m.
longus m.

Extensor hallucis

Intermuscular longus m.

septum

Peroneus
longus m.

Peroneus
brevis m.

© CIBA-Geigy: Permission Applied For
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Posterior Compartments:
Deep and Superficial

Tibialis
Posterior m.

Flexor digitorum
Flexor hallucis longus m.

longus m.

Soleus m.

Gastrocnemius m.
(medial head)

Gastrocnemius m.
(lateral head)

© CIBA-Geigy: Permission Applied For
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Know the éhatomy before performing
compartment testing or surgical releases.

[IKHeahhcare Orthopaedic Surgery & Sports Medicine



KnoW the anatomy before performing
compartment testing or surgical releases.

[IKHealthcare Orthopaedic Surgery & Sports Medicine



Functional Anatomy of the Knee and Leg

Mary Lloyd Ireland, MD
Associate Professor
Dept. of Orthopaedic Surgery &

Sports Medicine ACSM TPC Part 2
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The End . .. Thank You!

Functional Anatomy of the Knee and Leg
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