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ANATOMNY

Tae foob is well adapred to perform a variety of functicns. Its
accomodation to any surfazce irregularity, its wversatility & speed of
mgv?ments during running, jumping, & wza_.king make this structure a

_biamechanical marvie. There are seven tarsal bones, two of whick, the
talus & the calcaneus form the hind part of the foct [(Fig. 1) The
navicular, cuboid & the three cuneifcorms form the mid part of the foot.
The joints betweer the hind part & the mid part of the foct. are calle
the midtarsal joints or Chopart's joint. The fore part of the foot
consists of the five metatarsals & the twe phalanges of Lhe grsat toe &
the three phalanges for sach of the lateral four digits of the foot.

The five tarsometatarsal articulations are collectively naned Lisfranc's

joint.

Locking first at the dorssl surface of the foot{ Fig. 2 | one
percieves thal the generzi coptour of the tursal poriion of the foot is
markedly convex from medial to lateral. The structures underiying the
skin fron superficial to deep, ( Fig. 3 ) are the inferior extensor
retinaculum & under it traversing from medial to lateral the tibialis
anterior, extensor hallucis longus, extengser digitorum longus & peroneus
tertius tendons, At a3 slightly deeper level are located the deep branch
cf the peroneal rerwve, the extensor haliucis brevis & the extenscr
digitorun brevis nuscles. On the medial side of the foot [ Fig. 4
underlying the skin and sdbcutaneucs fat one finds fthe abductor
hallucis orginating frcom the plantar medial aspects of the calcaneus &
inserting into the mediai aspect of the bazse of the proximal phalsnx af

tne great toe. The tibialis posterior tendon inserts st the planter

medial aspecl of the navicular tubercle & the proximal edge of the first
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(4)
cuneiform before progressing pléﬁtarward 1o its ultimate insertion.
The tibialis anterior tendon inserts at the plantar medial surface
of the distal portion of the first cuneiform & the base of the first
metatarsal & then progresses plantarward. The sustentaculum tali is
seen to have a broad groove on 1ts lower aspect. This is conticnous
with a grocve on the medial & postercmedial surface of the teslus for
the flexor hallucis longus terdon. The dorsolateral aspect of the foot
in addition to the extenscor digitorum longus, the peroneus tertius
tendon & the extensor digitorum brevis muscle bellies, presents
{Fig. 5) the peroneus hrevis tendon, which inserts intoc the base of
the {ifth mestatarsal & the peroneus longus tendon which dips into the
plantar aspect of the foat in the groowve between the cuboid & the fifth
metatarsal. (Fig. 6) The sinus tarsi is the depression found on the
lateral side of the tarsus, and is distal o & on the same level os the
lateral maliecius. The plantar fascia is a strong layer of whize
fibercus tissue whose thick central part is bound by thinner lateral
portions‘ Tne central portion is attached to the medial calcaneszl
subercle. As it progresses distally divides into five sections each
extending into a loe & straddling the flexor tendons. The plantar
muscles in the sole of the foot are divided into four layers The First
two layers originate from the calcaneal tubercsitv & the cther two from
the metatarsal shafts. The first subfascial laver [(Fig. 7} consists
fron lateral to medial cof the abductor digiti minimi. the flexor
digitorum brevis and the abductor hallucis. The muscles of the second
layer are {Fig. 2] from medialto latera! the tenden of the flexor
hallucis longus,the tendon of the flexor digitorum longus, the qudratus
plantae& the lumbricals muscles. In the third subfascial layer one
finds{Fig. 3} the flexor digiti minimi, the adductor hallucis & the
flexor hallucis. The muscles of the fourth layer (Fig. 1G) are the

unipennate plantar & the bipennate dorsal interossei as well as the
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calcaneonavicular (spring ) ifigament inferomediallv. The facets are
all in continuity.

Calecaneus is an irregular bone roughly rectangular in shape:
{Fig. 14} its posterior part forms tne prominence of the heel. The
upper suriace has posterior, midgle and antericr articular facezs for
the talus.

The posterior facet is convex and covers the middle third of the
bone it recieves the inferior concavity of the body of the talus. The
middle and anterior facets articulate with the head cf the same bone.

The middle facet lies on a medial extention of the bone, the
sustentaculum tali; it is separakted from thne posterior facet by a deep
groove, the sules calcaneil, The sulcus calcanel arnd the sulcus tali
topether form a narrow tunnel, the sinus tarsi,which bhouses the strong
intercssous talocalcaneal ligament. The inferior surface has an
anterior tubercle, to which is attachedthe short piantar ligament and
medial and lateral posterior tubercles which give attachement to the
loeng plantar ligament, some sheort muscles of the sole and the plantar
aponsurosis. The inferior surface of the sustentaculum tali is groowved
by the flexor hallucis longus tendon.

The lateral surface has a short ridge, the percneal tubercle,
which separates the peroneus longus and brevis tendens. The posterior
surface glves attacnement to the tende caleaneus in its middle third,
and the smaller anterior surface articulates with the cubeid bone.

Mavicular bone lies on the medial side of the foot between the
talus and cunieform bones. Postgriorly it has a concave facet for the
head of the talus and anteriorly three facets for the cuneiform bones

Its medial surface is extended downwards and medizily tc form

the prominent naviecular tubercsity to which the tendon of tibialis

posterior and calcanecnavicualar [(spring) ligament are attached. (Fig.15}
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(12)

Cuboid beone lies on the lateral site of the fockt. It is
roughly wedge-shaped and narrower inferiorly. Posteriorly it
articlates with the calcaneus, anteriorly with the bases of the fourth
and Tivefth metatarsal bones, and medially the lateral cuneiform and
sonetimes the navicuiar. The anterior part of the infericr surface has
a prominent groove {for the peroneus longus tenden) situated between
anterior and posterior ridpges which give attachement to the long
plantar ligament. {Fig. 16].

Cuneiforms are three wedgeshaped bones. The medial is narrower
inferioriy posteriorly they articulate with the navicular and anteriorly
with the bases of the medial threemetatarsal bones. The mediai is the
largest and the intermediate the shortest. The base of the End metatarsal
is wedged between the medial and the lateral bones.

The lateral cuneiform bone has a lateral articular facet for the
cubcid. Parts of the tendons of tibialis anteri or, tibialis posteriorly
and peroineus longus are attached te the medial cuneiform,{Anatomy of human

skeleton 1973.

THE TALOCALCANEQOWAVICULAR JOI1NT

It is a synowvial joint of the ball and socket wvariety.{Fig.l17]
Herman described it as a condyloid joint elipsiodal in character.
The ball is the head of the talus and the socket comprises two bones
and two ligaments. The bones are Lhe navicular and the calcaneus. The
posterioriy surface of the navicular has an articlar surface which is
concave reciprocaliy with the anterior convexity of the head of the

talus.

The anterior end of the upper surface of the calecaneus has a

concave facet, and the sustentaculum tali similar one (the twc are often
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(14}

fused inzo a single cavity) for articules-ion with the inferior
convexity of the head of the talus. On tie head of the talus between
its navicular and calcaneal surfaces lies cartilage that articuiates
with neither bone. Here the talus articulates with the spring ligament
medially and the calcaneo-navicular limb of the bifyrcate ligament
laterally. All these structures are encleosed in a single capsule.One
end of the capsular sleeve is attached to the neck of the talus around
the articular margin on the head. The other end of the sleeve is attached
along the upper surface of the navicular the medial edge of the spring
ligament, the postericr limits of the articular facets on sustenzaculum
tali and body of calcaneus, the medial limb of the bifurcate ligament
and so back Lo the upper surface of the navicular. The socket of the
joint is closed below by the spring and the bifurcate ligaments.
between the two lies a pad of fat covered with synovial membrane, that
acts as a swab to spread synovial fluid on the moving head of the talus.

The b:furcate ligament arises from the upper surface of the
calcaneus just behingd the anverior margin of that bone, under cover of
the extensor digitorum brevis muscle at the front of sinus zarsi.

From the single origin two limbs diwverge slightly from eacn other.

The medial limb is attzched to the navicular, near the infero—
lateral part of its articular margin. It forms part of the socket in
which the head of the talus lies and gives attachment to the capsule
of the talc calecanec—navicular joint. It is alawys present.

The lateral limb of the bifurcate ligament is often absent. Itis
extra—-capsular and is attached to the upper surface of the cuboid,

being no more than an accesory lipament of the calcanecs—cuboid joint.

The infericr calcanec-navicular (spring) ligament is a wvery
strong band that joint the whole thickeness of the edge of the

sustentaculum tali to the pavicular between its tuberosity and the
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