ANATOMY OF FOOT, ANKLE, LOWER LEG
ANATOMY OF FOOT, ANKLE, AND LOWER LEG

Bones:


-phalanges:  three in each toe except for first (hallux) which has two (14)


-metatarsals:  lie between the phalanges and tarsals;  one for each toe (5)


-tarsals:  there are 7 tarsal bones in the ankle


   - first row:  

first, second, and third cuneiforms (base of three metatarsals on the medial side of the 
foot) and the cuboid (lateral side of foot)


    -second row:  

navicular:  articulates with the talus and cuneiforms 





talus:  most superior of all the tarsals; articulates with the calcaneus situated over a bony 

projection called the sustentaculum tali; also articulates with the malleolar heads of 

the tibia and fibula forming a mortice joint, a.k.a. the talocrural joint 


calcaneus: largest of all the tarsals;  main functions are to convey the body weight to the 

ground and act as a level attachment for the calf muscle (heel bone)


-tibia:  medial side of the leg; principle weight bearing bone of the leg (interosseus membrane 


connects tibia with fibula)


-fibula:  long and slender; located on lateral side;  main function is to provide for the attachments 

of muscles

ARCHES OF THE FOOT:  absorb the shock of weight bearing; dissipate force

-medial longitudinal arch:  medial border of calcaneus to the distal head of the first metatarsal 

(includes the calcaneus, talus, navicular, 3 cuneiforms and the first 3 metatarsals); main 

supporting ligament is plantar calcaneonavicular ligament (spring ligament); area for “flat 

feet”

-lateral longitudinal arch:  lateral border of calcaneus to the fifth metatarsal (includes the 


calcaneus, cuboid and fifth metatarsal)

-anterior metatarsal arch:  distal head of all five metatarsals

-transverse arch:  runs across the first row of tarsals (cuboid and cuneiforms); gives protection 


and increases foot’s mobility

plantar aponeurosis (fascia):  thick white band of fibrous tissue from medial tuberosity of the calcaneus to the proximal heads of the metatarsals;  supports the foot against downward forces;  site of plantar fascitis

JOINTS:

interphalangeal (IP):  articulations of the phalanges; have one on the hallux or great toe and two 

on the rest (PIP and DIP);  all have collateral ligaments on the medial and lateral sides and 

interphalangeal ligaments on the plantar and dorsal surfaces;  motions include flexion and 

extension only.

metatarsophalangeal (MTP):  articulations of the phalanges and the metatarsals;  have collateral 

ligaments as well as plantar and dorsal metatarsophalangeal ligaments;  movements 


include flexion, extension, adduction, and abduction.

intermetatarsal (IM):  connect metatarsals at both the head (transverse metatarsal ligaments) and

the base (plantar and dorsal ligaments);  shafts of bones connected by interosseous 


ligaments.

tarsometatarsal:  articulations of the bases of the metatarsals with the tarsal bones;  connected 


by dorsal and plantar tarsometatarsal ligaments;  movements include flexion, extension, 


adduction, and abduction.

intertarsal:  articulations between the tarsals;  movements include gliding, flexion, extension, 


adduction, abduction, inversion, and eversion;  the most important of these joints is the 


subtalar (articulation between the talus and calcaneus)-movements here include 



pronation (combined 
abduction and eversion) and supination (combined adduction and 


inversion);  there are many ligaments in the area such as the plantar calcaneonavicular, etc.

talocrural:  articulation of the tibia, fibula, and talus and is a hinge (ginglymus) joint;  movements

 of the ankle joint are dorsiflexion and plantar flexion;  


  
 -three lateral ligaments:




anterior talofibular (ATFL): prevents anterior displacement of talus




posterior talofibular (PTFL): prevents posterior displacement of talus




calcaneofibular (CFL): prevents inversion of calcaneus



   -medial or deltoid ligament: made up of the anterior tibiotalar, posterior tibiotalar, 



tibionavicular and tibiocalcaneal (second strongest ligament in the body);  main 


function is to prevent eversion

MUSCLES:


plantar flexion:  



-gastrocnemius


-soleus



-plantaris



-peroneus longus


-peroneus brevis

-tibialis posterior


-flexor digitorum longus

-flexor hallucis longus


dorsiflexion:  



-extensor digitorum longus

-tibialis anterior

-peroneus tertius



-extensor hallucis longus 





inversion, adduction, and supination:  



-tibialis posterior


-tibialis anterior

-flexor hallucis longus


-flexor digitorum longus

-extensor hallucis longus
-plantaris


eversion, abduction, and pronation:  



-peroneus longus


-peroneus brevis

-peroneus tertius



-extensor digitorum longus



	MUSCLE
	 
	ACTION

	gastrocnemius
	 
	plantar flexion, flexion of knee

	soleus
	 
	plantar flexion 

	plantaris
	 
	plantar flexion, flexion of knee, inversion

	peroneus longus
	 
	plantar flexion, eversion

	peroneus brevis
	 
	plantar flexion, eversion

	tibialis posterior
	 
	plantar flexion, inversion

	extensor digitorum longus
	 
	dorsiflexion, eversion, extension of phalanges 2-5

	tibialis anterior
	 
	dorsiflexion, inversion

	extensor hallucis longus
	 
	dorsiflexion, inversion, extension of hallux

	extensor hallucis brevis
	 
	extension of hallux

	peroneus tertius
	 
	dorsiflexion, eversion 

	flexor digitorum longus
	 
	inversion, flexion of phalanges 2-5, plantar flexion

	flexor hallucis longus
	 
	inversion, flexion of hallux, plantar flexion


4 COMPARTMENTS IN LOWER LEG:  



1.  anterior compartment:  extensor digitorum longus, extensor hallucis 
longus, tibialis 


anterior, anterior tibial artery, and anterior tibial nerve



2.  lateral compartment:  peroneals and peroneal nerve



3.  superficial posterior compartment:  gastroc and soleus



4.  deep posterior compartment:  tibialis posterior, flexor digitorum longus, flexor 



hallucis longus, and posterior tibial artery

INJURIES TO THE FOOT

Blisters (Bulla)


DEF:
fluid accumulation below the outer layer of skin



MOI:
friction from improper fitting shoes or excessive training


S/S:
pain; burning; inflammation; fluid accumulation


Tx:
leave alone in blister if intact and pad; if torn, clean and cover (second skin) and pad


PREV:
Proper fitting shoes; wearing two pair of socks; dusting shoes/socks with powder; Vaseline on irritated area;  icing of hot spot

Callus

DEF:


MOI:
friction from increased activity or wearing shoes that are too small


S/S:
pain; thickness; cracks; possible blister formation under callus


Tx:



PREV:


 Callus Durum


DEF:
hard corn


MOI:



S/S:



Tx:



PREV:
same as callus

Mallet Toe


DEF:


 Tx:
 

PREV:


Claw Toes

DEF: 
hyperextension of the MTP joint and flexion of the DIP and PIP joints

MOI:
pes cavus; neurological problems; dysfunction of the lumbricals and interosseous muscle or both

Tx:


PREV:


Hammer Toes

DEF:
 hyperextension of the MTP joint and a flexion contracture of the PIP joint: the DIP joint may be flexed, hyperextended, or neutral

MOI: 
congenital; poorly fitting shoes; intrinsic muscle dysfunction

Tx:


PREV:


Callus Molle


DEF:


MOI:


S/S:
pain with white, macerated skin usually between 4th and 5th toe


Tx:


PREV:
proper fitting shoes; powders for perspiration; frequent changing of socks

Tinea Pedis


DEF:


MOI:


S/S:
pain; burning; itching with white macerated skin


Tx:


PREV:
same as callus molle as well as good sanitary habits

Hallux Rigidus

DEF: 
 

MOI: 
joint dysfunction or pathomechanics

S/S: 
decreased active and passive ROM; palpable tenderness; inability to fully extend the big toe; pain with push-off; altered gait

Ingrown Toenail


DEF:
“unguis incarnates,” leading edge of toenail has grown into the soft tissue


MOI:


S/S:



Tx:
soak in hot water; lifting of nail from soft tissue; triangle cut


PREV:

Hallux Valgus


DEF:


MOI:


S/S:
pain; point tenderness; swelling; redness; deformity of 1st MTP join (may over lap 2nd toe)


Tx:



Bunionette (Tailor’s Bunion)

Morton’s Toe


DEF:
2nd toe is longer than great toe (abnormally short) causing more weight bearing through 2nd toe; affects about 40% of population


MOI:


S/S:


*In combination with flat feet, may lead to an increased chance of eversion ankle sprain
Morton’s Neuroma


DEF:
thickening/inflammation of the plantar nerve normally between the 3rd and 4th metatarsal


MOI:


S/S:



Tx:



PREV:
proper fitting shoes

Turf Toe


DEF:


MOI:



S/S:
pain; point tenderness; increased pain with movement; swelling; ecchymosis; loss of ROM


Tx:
PRICEMM; NSAIDs; stiff soled shoe with metal inserts; taping


PREV:
proper shoes

Metatarsalgia


DEF:
general term for pain in the ball of the foot although more commonly associated with the 2nd or 3rd metatarsal head


MOI:



S/S:



Tx:
PRICEMM

Sesamoiditis


DEF:


MOI:



S/S:
pain on weight bearing; point tenderness


Tx:
PRICEMM; NSAIDs; pad; if symptoms persist refer to MD


PREV:


Heel Contusion


DEF:
“stone bruise”; compression of heel fat pad between skin and the calcaneus


MOI:



S/S:



Tx:
PRICEMM; R/O fracture; heel cup or doughnut pad (pad both sides)

Exostoses


DEF:
benign bony outgrowth that protrudes from the surface of a bone; common around the head of the 1st metatarsal, posterior side and under surface of calcaneus (heel spur)


MOI:



S/S:



Tx:


Sever’s Disease


DEF:


MOI:
stress on the Achilles tendon on the apophysis of the calcaneus (common in kids ages 10-16)


S/S:



Tx:
PRICEMM; NSAIDs; heel lift to decrease DF: refer to MD; possible walking cast

Pes Planus


DEF:
“flat feet” medial longitudinal arch is flat in both weight and non-weight bearing positions


MOI:



S/S:
pain; loss of spring in step; “tired” feet; reduced height of medial arch


Tx:



*


Pes Cavus


DEF:


MOI:


S/S:



Tx:
PRICEMM; proper fitting shoes with good arch support 

    *often associated with hammer or claw toes; tight plantar fascia; shortening of Achilles tendon

Plantar Fasciitis


DEF:


MOI:



S/S:
sharp (sticking) pain in the a.m.; point tenderness; pain with DF


Tx:
PRICEMM; shoes with good arch supports; heel lift; heel cord stretching; plantar fascia stretch; night braces


PREV:


Jones’ Fracture


DEF:


MOI:



S/S:
pain and point tenderness at the base of the 5th metatarsal; increased pain with weight bearing; swelling


Tx:


Dancer Fracture


DEF:
Avulsion fracture of the styloid process of the 5th metatarsal where the peroneus brevis tendon inserts


MOI:



S/S:



Tx:
PRICEMM; refer to MD; x-ray; walking cast/boot

March Fracture


DEF:
metatarsal stress fracture normally of the 3rd or 4th metatarsal


MOI:



S/S:



Tx:
refer to MD; x-ray; bone scan; limit activity; walking boot

Lisfranc’s Fracture


DEF:
fracture at the tarsometatarsal joint often associated with a dislocation of the joint


MOI:


S/S:
severe pain and swelling in the midfoot; pain with weight bearing


Tx:

Tarsal Tunnel Syndrome

DEF: 
compression of the tibial nerve in the tarsal tunnel; (Floor: talus, calcaneus, tibialis posterior, flexor digitorum longus, flexor hallucis longus; Roof: flexor retinaculum)

MOI: 



S/S: 
pain and numbness in foot's arch that radiates upward into the medial ankle region; running activities and dorsiflexion increase pain; pain may be worse at night; foot fatigue; numbness; burning

INJURIES TO THE ANKLE AND LOWER LEG

Inversion Ankle Sprain


DEF:
lateral ankle sprain; most common (accounting for 85%)


MOI:
plantarflexion; inversion with rotational forces


Tx:
PRICEMM; crutches; bracing/taping; refer to MD; x-ray; appropriate rehab



Grade I:
-



S/S:
-pain and point tenderness




-



-



-no abnormal motions when tested



Grade II:
-



S/S:
-increased pain and point tenderness




-



-



-slight to moderate instability



GradeIII:
-



S/S:
-severe pain and point tenderness




-



-major loss of function




-

DIAG:
-Anterior Drawer Test; Talar Tilt

Eversion Ankle Sprain


DEF:
medial ankle sprain resulting in stretching or tearing of deltoid ligament


MOI:



S/S:
pain; point tenderness; swelling; ecchymosis; instability


Tx:



*
not as common as inversion ankle sprain due to the length of the lateral malleolus (distal end of fibula) and strength of deltoid ligament on medial side.

Syndesmosis


DEF:
“high ankle sprain” resulting from a stretch or tear of the tibiofibular ligaments causing a spreading of the distal tibiofibular joint


MOI:



S/S:
pain at the syndesmosis


Tx:


DIAG:
-Talar Tilt (eversion); Kleiger Test; Squeeze Test

Prevention of Ankle Injuries


-Achilles tendon stretching (2 positions)


-


-proprioceptive training


-


-preventative ankle bracing or taping

Achilles Tendinitis


DEF:


MOI:
overuse an overstretching causing repeated microtrauma


S/S:


Tx:
PRICEMM; NSAIDs; heel lift; stretching (2 positions)

Achilles Tendon Strain


DEF:


MOI:
ankle sprain; excessive dorsiflexion


S/S:


Tx:
same as Achilles Tendinitis

Achilles Tendon Rupture


DEF:


MOI:


S/S:
abrupt severe pain that subsides quickly; audible “pop” or “snap”; palpable


Tx:


DIAG:
-Thompson test

Plantaris Rupture


DEF:


MOI:
excessive contraction or stretch with running or jumping; sudden change in direction

S/S:

Tx:
treat symptomatically and rule out any other injuries

Compartment Syndrome


DEF:



MOI:



S/S:
pain; swelling; ecchymosis; firm and tight skin over anterior shin; weakness of foot dorsiflexion and/or extension of big toe (foot drop); parathesia of web between 1st and 2nd toe over the foot’s entire dorsal region; decreased dorsalis pedias pulse


Tx:


Calf Strain


DEF:


MOI:
quick starts and stops


S/S:
pain; point tenderness; ecchymosis; swelling; palpable defect depending on degree


Tx:


Shin Splints


DEF:


MOI:
overuse; faulty posture; footwear; fallen arches; muscle fatigue; change in training regimen


S/S:



Tx:
PRICEMM; NSAIDs; taping; gradual return


PREV:


Stress Fractures


DEF:
incomplete break in the bone (normally the tibia)


MOI:



S/S:



Tx:
PRICEMM; NSAIDs; refer to MD; bone scan or x-ray; gradual return to activity

Fractures


DEF:
broken leg to the tibia, fibula, or both


MOI:



S/S:



Tx:
splint; assess distal pulse and capillary refill; check for possible S/S of shock; refer to MD

Special Tests

Foot and Lower Leg 

-Compression Test: fracture 

-Tap (Bump) Test: fracture 
-Percussion Test: fracture 
-Lever Test: fracture 
-Distraction Test: integrity of MTP joint 

-Distraction of Longitudinal Arch: arch strain
Ankle
-Anterior Drawer Test: ATFL tear 

-Talar Tilt Test: excessive movement of the talus in the talocrural joint (inversion tests CFL, eversion tests deltoid
-External Rotation Test: Syndesmosis ankle sprain; deltoid 

-Squeeze Test: Syndesmosis ankle sprain 

-Thompson Test: Achilles tendon rupture
