Ankle joint, Arches of the foot
& sole of the foot

Lecture objectives

Study type, articulations of the ankle j
Identify the common ligaments &
stabilizing factors

Recognize its blood & nerve supply
Identify its relations & movements
Recognize foot arches & their stabilizing
factors

Identify the layers of the sole of the foot



Interosseous
ligament

Fibula

Lateral
mallgolus

Talus

Articular surface
C  narrow posteriory

‘ Posterior

| ' Medial malleolus

Articular surface of talus

Lateral malleolus

Antenor
Articular surface wide anteriorly






Identify the indicated structures.
1 2 3

4 5 6




Joint capsule and ligaments

Medial ligament (deltoid ligament) —
of the ankle joint

— Posterior tibiotalar part

Tibiocalcaneal part

Tibionavicular part

. Anterior tibiotalar part

Dorsal talonavicular ligament

Medial view

Tuberosity of navicular

Medial malleolus

Plantar calcaneonavicular ligament Sustentaculum tali

Spring ligament

Posterior tibiofibular ligament

Medial tubercle of talus
Posterior talocalcaneal ligament

Medial talocalcaneal
ligament

Calcaneus






Tibia
Fibula

Posterior tibiofibular ligament

Lateral malleolus

£

Anterior talofibular igament
Calcaneofibular ligament

Anterior tibicfibular igament
Posterior falofibular igament =
~ Lateral ligament of the ankle joint
Dorsal talonavicular ligament

Interosseous talonavicular ligament
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Inferior fibular refinaculum
is attached to fibular
trochlea between fibularis Long plantar ligament
brevis and longus tendons | aer4) talocalcaneal ligament Lateral view
Fibularis longus tendon

Fibularis brevis tendon






Stability of ankle joint

* The ankle joint is stable in
dorsiflexion and unstable in
plantar flexion

* Fitness of articular surfaces
* Ligaments
e Surrounding tendons

Metatarsals

Modal cunedfarm
)

‘ Lateral cunatform

Cubolkd

Intermodinde
cunaiform

Naviculoar

Neck of alus

Talus

Fibular trochien «

Cakanius




Ankle sprain

Posterior talofibular
ligament
Anterior talofibular

Medial ligament torn

(deltoid)
ligament

Calcaneofibular
ligament

A ‘\ Inversion of foot



Eversion Sprain

Fracture of
posterior margin of
lower end of tibia
(third malleolus)

Avulsion of medial
malleolus

Medial (deltoid)

ligament

Navicular bone

Spiral fracture of
lateral malleolus

of fibula

Lateral
ligaments

Cuboid

Eversion of foot /



Anterior

(From medial to lateral side) .
l Anterior

1. Tibialis anterior

Lateral Medial

2. Extensor hallucis longus
3. Anterior tibial artery

4. Deep peroneal nerve \3 Posterior

5. Extensor digitorum longus W

6. Peroneus tertius

Posterior
(From medial to lateral side)

!

1. Tibialis posterior

Peroneus longus ' - (]ip— 2. Flexor digitorum longus
3. Posterior tibial artery

Peroneus brevis

4. Posterior tibial nerve

5. Flexor hallucis longus



| Peroneal artery

Posterior tibial i}
artery '
\ Anterior tibial artery

Perforating branch

of peroneal artery Anterior medial malleolar arte
Lat.: lat. Mal. Rete by . i
lateral mal. Br. Ant. Tibial = \‘:“”‘ ~ Anterior lateral malleolar artery
& post. Mal. Br. Peroneal _ ¢ A teral tarsal artery
art Dorsalis pedis
Posterior medial N artery
Med: med mal reter by malleolar artery J | o\ )

ant med mal br ant
tibial+post med mal br
post tibial -

Ant: perforating Medial calcanean — ‘
peroneal+lat tarsal -
dorsalis

Post.: med calc. of post -
tibial+lat. Calc. of c

peronea | Lateral calcanean artery
Arcuate artery



Cuboid

Tarsal joints

Foot bones.
Radiograph, lateral view

Interphalangeal joints

e Subtalar joint

Talocalcaneonavicular joint

ermsvetse tarsal joint
Calcaneocuboid joint

* Midtarsal joints
* Talocalcaneonavicular joint

Talocalca-
neo-navicular
joint

Calcaneocuboid joint  Talocalcaneonavicular joint.. .
Interphalangeal joints Metatarsophalangeal joints

Intertasal joints: A. Dorsal view (talus drawn as transparent) B. Lateral view C. Medial view



Arches of the foot










Line of gravity

S

2 Sesamoid bones
below the head of

_ First metatarsal
Heads of lateral °

4 metatarsals

Sacrum

9 Hip joint

.

of calcaneus

Medial process j
Knee joint Z

Anklejoth
T —— e




Stone bridge

* Supporting factors

* Pillars, shape of stones & keystone
| Keystone

e Tie beam

* Inferior ties (staples)

* Suspending sling

Intersegmental
staples

Tie beam

A




Medial longitudinal arch

Neck of talus
Navicular Talus

Medial cuneiform

Intermediate cuneiform

Metatarsals

Phalanges

------

Calcaneus
Shbnid Groove for teri of flexor hallucis longus

Medial longitudinal arch
i bone Sustentaculum ta

Head of talus

Medial view



Inferior ties & tie beam

Spring ligament

Plantar aponeurosis

Tendon of
tibialis posterior

Tendon of flexor
hallucis longus

Abductor hallucis



Suspending sling

Tendon of
tibialis posterior

Spring ligament Tibialis anterior

Tendon of flexor

) Flexor hallucis longus
hallucis longus

Posterior groove of talus
Abductor hallucis

Sustentaculum tali
Plantar aponeurosis



Lateral longitudinal arch

Talus Tarsal sinus

p— Navicular
.. '

Intermediate cuneiform

Lateral cuneiform

Calcaneus
Metatarsals

Phalanges

Tuberosity of fifth metatar
Fib trochlea b S Gt ¢ fibularis |
Calcaneal tuberosity R

Lateral longitudinal arch Cuboid
Lateral view




Inferior ties & tie beam

short & long planter ligaments , planter aponeurosis & lateral muscles

Tendon of peroneus Iongus

Long plantar ligament

Short plantar ligament

o o Medial cuneiform
Suspending sling
Tendon of 1st metatarsal
peroneus brevis

Tendon of
peroneus longus




Transverse arch

Fifth metatarsal bone

Transverse arch

' Calcaneus
oss section through the foot bones



Inferior ties
superficial & deep metatarsal ligaments & dorsal interossei

Tie beam

Peroneus longus & tibialis posterior ~ Tibialis anterior and—
posterior tendons

Suspending sling

peroneus tertius & brevis laterally

Tibialis anterior medially Fibularis longus

tendon



Functions of arches

* Weight distribution

* Shock absorption

* MLA propeller during walking, running
* LLA static organ for weight transmission
* Protects the nerves & vessels



s Clinical correlation

* Flat foot (Pes planus)

e High arched foot (Pes cavus)




* Hallux Valgus (high heels foot !)
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Who designs this stuff? &

d Do they a
the foot| 7277
looks

that this | 2 \Sn0€. & \ like

this?







Medial plantar nerve

SO LE O F T H E FO OT Lateral plantar nerve

Cutaneous
innervation

Saphenous
nerve

Sural nerve

Tibial nerve



Skin & superficial
fasciae

of posterior libial artery



Abductor halkucts

Medial process of cakaneal tuberouty

¢

Abductor digitl minieme
Lateral band of plantar aponeurcss
Latesal process of calcaneal tuberosity

planter aponeurosis

Deep fascia &




s Clinical correlation

* Planter fasciitis

heel spur

plantar fasciitis
torm and inflamed

plantar fascia
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Home remedies for planter fasciitis



Fibrous flexor sheath

* At toes region

y

* Deep fascia

" 4 )’

Fibrous flexor Superficial &

/1] | Superficial transverse
~iji1 | metatarsal ligaments

Anterior arm of inferior
extensor retinaculum

sheath deep trans.
Metatarsal

Plantar aponeurosis

Ligs.

Medial process of
calcaneal tuberosity

Fibrous digital
sheaths

Synovial sheath

Flexor hallucis
longus tendon

Flexor digitorum
brevis tendon

Flexor digitorum
longus tendon

Tibialis anterior

Fibularis Tibialis posterior

longus

Flexor digitorum longus

Flexor hallucis longus



Flexor digitorum longus tendon

Muscles of sole of foot

N

AU ]

Fibrous digital sheath

* 4 layers
e 2 neurovascular planes

Lumbricals

Flexor hallucis
longus tendon

Flexor hallucis brevis

=T

Flexor digi
longus tendons

15t layer
- FDB |
+ ABD H .
- ABD DM

digit

Flexor digiti minimi brevis

Abductor
hallucis

Abductor hallucis

Ligamentous Flexor

attachment digitorum
between breViS Flexor digitorum brevis
calcaneus and

metatarsal V

Plantarap asis cut)

al process of calcaneal tub
Medial process of calcaneal tuberosity
First layer of muscles in _
Calcansal tub

the sole of the foot



longus tendons

Flexor digitorum

Second layer of muscles in
the sole of the foot
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Quadratus

* FDA (quadratus plantae)

2"d Jayer
 FDL tendons
* FHL tendon
* 4 lumbricals



31 Jayer

* FHB
* AH

|_Adductor
° FDMB hallucis
Oblique
head
Flexor hallucis
Flexor i
gl brevis
digiti minimi

brevis

Third layer of muscles in
the sole of the foot

Flexor digitorum longus tendons

——

Flexor hallucis
longus tendon (cut)

Tendons of
lumbricals (cut)

ey

T\ —
i—-—_/i

Sesamoid bones

A
Vv

Adductor hallucis
(transverse head)

Flexor hallucis brevis
(medial head)

Abductor hallucis (cut)
Flexor hallucis brevis
(lateral head)

Flexor digitorum brevis tendons (cut) Adductor hallucis

(oblique head)
Plantar interossei
Flexor digiti minimi brevis

Tibialis anterior tendon

Tuberosity of fifth

Fibularis brevis tend

: Tuberosity of navicular
Long plantar ligament

Plantar calcaneonavicular

F longus ligament (spring ligament)
Tibialis p i
Quad: L (cut)
Flexor digi longus tendon (cut)

Flexor hallucis longus tendon (cut)

Flexor digitorum brevis {cut)
Abductor digiti minimi {cut)
Abductor hallucis (cut)

Plantar aponeurosis (cut)
Calcaneal tuberosity

Muscles of sole of foot (third layer)



4 layer

* Interossei (3 planter, 4 dorsal)
* TP tendon

 PL tendon
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Cppanens ;
digit! minimé

Flexcr digit! minimi
brevis fout)

\

Tuberosty of navicular

Plantar cakaneonavicular
ligament (spring ligament)

Thlalis posterior tendon

Flexce digtorum longus tendon feut)
Long plantar ligament Flexor hallucts longus tenden (o)

. At Flexor digitorum brevis (cut)
Abductor digits minimi (eut) ——F— |

Dorsal interossel
(bipennate]

Fourth layer of muscles in the sole of the foot

Abductor halluds (cut)

Flantar aponeurcass (cut)
Cakaneal tuberosty









Proper plantar digital branches
of medial plantar nerve

Arteries of sole U P
of foot &

Proper plantar digital branch
of superficial branch of
medial plantar artery

* Superficial neurovascular plane

Common plantar digital nerves

* Deep neurovascular plane

Proper plantar digital artery of fifth toe Abductor hallucis (cut)

Posterior perforating branch
Deep plantar arch

Superficial branch of lateral plantar nerve
Deep branch of lateral plantar nerve

Flexor digitorum longus tendon
Quadratus plantae

Medial plantar artery
Abductor digiti minimi Medial plantar nerve

Tibialis posterior tendon

Lateral plantar nerve

Lateral plantar artery Flexor hallucis longus tendon

Flexor digitorum longus tendon
Tibial nerve

Flexor digitorum brevis {cut)

Posterior tibial artery

Abductor hallucis (cut)
Lateral calcaneal artery

Plantar aponeurosis (cut)

Medial calcaneal artery and nerve



Medial plantar nerve

Nerves of sole
uscles supplied b
of foot M Ppiec By

medial plantar nerve

|

1. Abductor hallucis

Medial planter nerve

2. Flexor digitorum
brevis

Digital

nerves

3. Flexor hallucis
brevis

4. First lumbrical




s Clinical correlation

Jogger’s foot (med. Planter nerve entrapment) repetitive eversion




Lateral planter nerve

Deep branch

Adductor hallucis

Interossel of
Ist, 2nd, & 3rd
spaces

2nd, 3rd, &
4th lumbricals

Lateral
plantar nerve

Flexor digimrum
ACCessorius

—— Abductor digiti

minimi

Superficial

branch

Interossel of 4th
space

Flexor digiti
minimi brevis
Plantar digital
nerve

Interossel of
4th space



