Joints and muscles of the foot.
Architecture of the foot.
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Talocrural joint - lateral collateral
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Lateral collateral ligament

Anterior talofibular
ligament (5, 6)

Calcaneofibular ligament
(10)

Lateral malleolus (1)
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Talocrural joint - movements

Dorsiflexion: 15°

Plantarfelxion: 40°



Talotarsal joint (lower ankle joint):
talocalcaneonavicular joint and subtalar
joint

Bony surfaces: anterior and middle
talar articular surfaces

g erse tarsa! B S RS and head of the talus
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Talotarsal joint (lower ankle joint):

talocalcaneonavicular joint and subtalar
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Talotarsal joint (lower ankle joint):
talocalcaneonavicular joint and subtalar
joint
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Talotarsal joint: talocalcaneonavicular
joint and subtalar joint

Interosseous
talocalcaneal ligament

Bony surfaces:
posterior talar articular surface
+

posterior calcaneal articular surfz

Type: pivot joint

Calcaneus
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Talotarsal joint: talocalcaneonavicular
joint and subtalar joint

Lateral and medial
talocalcaneal ligaments
reinforce the articular
capsule.

Type: pivot joint







Talotarsal joint - ligaments and
movements

Anterior talar articular surface on calcaneus

Middle talar articular surface
on sustentaculum tali

,PADS”:
puadaddes plantarflexion+adduction+supination
(inversion)

»,DABP”:
dorsiflexion+abduction+pronation
Talonavicular ligament X ' (everSion)

Middle talar articular

navicular ligament

surface on
sustentaculum tali
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Transverse tarsal (Chopart's) joint:
talocalcaneonavicular joint and
calcaneocuboid joint

Type:
amphyarthrosis.
ransversetarsal I AL~ ol |
il | - Minimal plantar and
fow o A ' dorsal movements
T

and rotation. Supports
the longitudinal arch
of the foot.

Chopart’s amputation.

Plantar calca neonavicular ligament
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Intertarsal joints: Amphyarthroses.

Tarsometatarsal (Lisfranc’s) joints:
Amphyarthrosis. Lisfranc’s amputation.

Metatarsophalangeal joints:

Restricted ball-and-socket. Collateral
and plantar ligaments and deep
transverse metatarsal ligament.

Interphalangeal joints: Hinge.
Collateral ligaments.
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Middle phalanx
Proximal

I

Sesamoid
bones

(on plantar
surface)

Proximal phalanx

Metatarsals

Tuberosity

Drake: Gray's Anatomy for Students, 2nd Edition.
opyright © 2009 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved

— Interphalangeal
y | joint

Collateral
ligaments

— Metatarso-
phalangeal
joints

Plantar
ligaments

' — Tarsometatarsal

joints

Deep transverse
metatarsal ligament




Intertarsal joints: Amphyarthroses.

Tarsometatarsal (Lisfranc’s) joints:
Amphyarthrosis. Lisfranc’s amputation.

Metatarsophalangeal joints:
Restricted ball-and-socket. Collateral

and plantar ligaments and deep
transverse metatarsal ligament.

Interphalangeal joints: Hinge.
Collateral ligaments.

J — Interphalangeal
joint

Collateral
ligaments

— Metatarso-
phalangeal
joints

Plantar
ligaments

N — Tarsometatarsal
joints
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Plantar architecture

Tibialis anterior and
Plantar calcaneonavicular ligament posterior tendons

Lateral longitudinal arch

Short plantar ligament

Plantar aponeurosis Long plantar ligament
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Lateral Arch

The weight of the body is transmitted to the
talus from the tibia. Then it is transmitted
posteriorly to the calcaneal tubercle and
anteriorly to the heads of the 1st-5th
metatarsals.

The cuneiforms and the bases of the metatarsals
together form the transverse arch. Its
uppermost point is the medial cuneiform.

Arches of foot

Transverse arch
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Arches of the foot - ligaments

Plantar aponeurosis: from
calcaneal tubercle to the
plantar surfaces of toes. Works
when the body is standing;
stabilizes the transverse arch as
well. B

Tibialis anterior and
Long plantar ligament: from Plantar calcaneonavicular ligament posterior tendons
calcaneus to the bases of '
metatarsals.  Stabilizes the
bones at the lateral side.

Plantar calcaneocuboid
ligament: from calcaneus to the _ =
Cub Oid bone. StabiliZES the y . Shon p]antar |'|gament
bones at the lateral side. Plantar aponeurosis Long plantar ligament
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ligament: extendes the

articular surface for the head of
talus.



Arches of the foot - muscles

Tibialis ant. + post.: at
the medial side

Tibialis ant. + fibularis
longus: stabize the
transverse arch

Fibularis tertius +
fibularis brevis: at the
lateral side

Other stabilizers:
flexor hallucis longus
abductor hallucis
abductor digiti minimi
flexor digitorum brevis

M. tibialis anterior
et posterior, tendo

Synovial sheath
Flexor hallucis
longus

Flexor digitorum
brevis

Flexor digitorum
longus

Tibialis anterior

Fibularis , \ Tibialis posterior

M. peroneus f Flexor digitorum longus
longus, tendo } /i

Flexor hallucis longus
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During walking, many anatomical
features of the lower limbs
contribute to minimizing
fluctuations in the body’s center of
gravity and thereby reduce the
amount of energy needed to
maintain locomotion and produce
a smooth, efficient gait.

They include pelvic tilt in the
coronal plane, pelvic rotation in
the transverse plane, movement of
the knees toward the midline ,
flexion of the knees, and complex
interactions between the hip, knee,
and ankle.

As a result, during walking the
body’s center of gravity normally
fluctuates only 5cm in both vertical
and lateral directions.

Walking

Palvic rotation in transverss plane
mirumizes drop in ceénter of gravity by
wffectivedy lengthening the imbs

Internal rotation
of hip jont

Knae ficoon on full stance. Limb minmizes nse in
center of gravity by effectively shortening the imb
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Center of gravity with

\ knee flexed

Movemsant of knees toward medins
{adduction of hup) minimizes latecal
shift in cantar of grayity

With adduction
of hip (knees
Monve toward
midline)

No adaucton
of hip (knees do

/ not move toward
@ midiine)

Lateral sheft in
center of gravity

Palvic tilt {drop) on swing side mmimzes nee in
center of gravity

Abduction on stance
side controls and
limits the drop




Foot muscles

Flexor digitorum 5 Tendon of fiexor Abduct (dorsal interossei)

longus tendon '\ hallucis longus
Flexor digitorum
brevis tendon

Deep transverse
metatarsal ligaments

Plantar ligaments

Fibrous
digital
sheath

Flexor
hallucis / i 1 First dorsal
brevis 7 ! interosseous

Third plantar

minimi brevis

Abductor
hallucis

digiti minimi
Tendon of fibularis Tendon of tibialis
longus muscle b posterior muscle

Ligamentous

attachment \

between g o Cut plantar aponeurosis
calcaneus and

metatarsal V Calcaneal tuberosity




Foot muscles - plantar side

Superficial transverse
metatarsal ligaments

Anterior arm of inferior
extensor retinaculum

Plantar aponeurosis

Medial process of
calcaneal tuberosity
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Foot muscles - plantar side

Flexor digitorum 2 h

longus tendon

Flexor digitorum
brevis tendon

Synovial sheath (2

Fibrous
digital
sheath

Sesamoid
bone

Abductor
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Flexor digitorum
brevis
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calcaneus and Y.
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Foot muscles - plantar side

AC uctor allucis

Tendon of flexor
hallucis longus

\ Caput obliquum S—

Caput transversum

Flexor
hallucis
brevis

Flexor digiti
minimi brevis

Tendon of tibialis
posterior muscle

Tendon of fibularis
longus muscle
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Foot muscles -

o Tendon of flexor

hallucis longus

Flexor digiti
minimi brevis

Tendon of fibularis  } \ Tendon of tibialis
longus muscle § : posterior muscle

plantar side

i




Foot muscles - plantar side

Cut flexor digitorum — @

brevis tendon \ /
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Foot muscles - dorsal side

Extensor
digitorum
longus

Synovial
sheaths

Extensor
digitorum
brevis

hallucis brevis

Extensor
hallucis longus
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Foot muscles - interossei

a) Dorsal Interossei b) Plantar Interossei



Thank you for your attention.
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