u_\\).uﬁ ua.m.uﬁ GA L;LA.\L\-\LAM u.u)l\ JJJ ‘l

e.lﬁj\ (—ayy M\ ua\f)d 4\_1;1.;4.4]\ m‘y 9 e\.bz.\!
IS Jinia s
g
ad il aiy)
(e dadia
syl Je dan) 45 g /A uidal)

daljally lall (g slS
b puaiall daala —alal) 408

A )
S olarll ae 3 e f5 5 ¢S0)

doandiinl) dadl) ao luce M
uads (1 Azala -l 40

a3 S5 Wl 555
doadinl) dadl) G da
uads (1 Azala -l 40

MMM&—VM\W
YeourV

o padle



Ghlie ST (e 4 Lapaall dikiall g JalSll Jnde yiny

G S A jaa Ll LS dpny poiil) adiall Gua (e lagiad sl

) 5 _milall Ladl aais das) 5 alaell b dia jall ol

A jall al ¥ sl puall lia Gl U (e Ay jo 458 B 2l
25Y) i ol alaall Cilgil) 5 Jualiall Gilgill g Sl a ye Jia

= Al Akl Aalal) A BN O e at i
Gl i (and 5 ade Lgia g (5 sbasall (e 8SH LD (W) (apd il
P PESNEN PR IPTSEL

Gand Sl 8 3agaa LU &8 08 dalizall o ) aladdiad o
O el ags | JalKll Jada s aadll (al jal adize z3le af (e
BIP){ PRSP PE NG, | JUNPUFE L JEUVENE U IV DN
G5 Y A Aaa laall <l yaat (it Sy WS Juadall dpdel
anlaiiuly 4 el de N1 Joaliadl py omi GUAS Aalal) daiY
ol 8 sac bl Al Gl (e cual

Ol s e o gl clall g Chanll 0 can gl 13
Al Jaaia g 238l oYY Zsall (ial ) i 8 sdalizall



Canll e Chagll g deaiall J ¥ Joail) 8 A jall ol gl

Juaias aaill s il Chua gl e ¢ guall cll U Joadll i g
iy saall adaliall alasinly dakiall Guiid s il Caa gll 5 JalSY)
CLEERY) (e 80 ah | dalinall i M Al g Ay el
=3 LAY (i 08 Al g 5l e Apmlall Ay 5 )

eSSV G ) Al gl 288 ) Jadl) 8 Ll
Jamia 5 228l 2T s 28 ) Aalidall ol oY) alasal o sl 55
DL@AJAJJJEH\LSM\ Q&M\ju‘}_\d‘u&gueﬁ’dé&\
ol (e dagall dakaiall
Gu.da\..u.d\ u,p)l\ :\.Lu.u\}) Jalsd) MA} edﬂ\ﬁ.ﬁ.ﬁ@@dﬂ@\

oAl g lall pand &5 3w Al Jcadl) 83l jall el g
il 8 Jalkll Jada s an sl 2YY 4ol dalisall 4 a )
2 anladin) sl e W3 cwdaliaal) o )l aladiuls &y geadl)

230 3y padll Ao V) 5 JalS) Junie iy guad



Jalsll Jania g andll ddhie Cuaai a8 3l a5 Cay jliaill
a ) il YA al 5 s e 4elasind (oo Lae sy i Baadl)
Lol (8 day g g Al Alas S

Loy allaall s Lads Lapaidis Jasy wadalizall oy )L

Aoaladl 22iVL 50 Y 53 Lga )y 53 g allanll Al

ey il clarall e datl oal) ol oS Ay Ul

Glas L Aaala |5 ) 3oad Aolall il gl Aot ol Lo

L d 8 A8 Lyl i) (o) il 28 da il
Yol v+ A Dlea s iy

ol ol i 53 3l ten Ay sy (mdalinall (i 1) piing
lea i 3 s dday W1 el ) i sl (3 3 sl bl (e daliaall U Y1



il )Y clilaal Alle 3eliSy a5y adalinall (g 11
adill dalaia b yedai a8 ) o) )5V apen 5 aldaall g las cililial
el Jiada g

O aladiul e Joa s Al I Al el cani

A8 8] A i€ JAlSN Jaba g acil) dlaia api 8 oaslaliaal

Glilbial 3 ga o) 8L Gllal ae 43 ddapsall dhaidll 5 Juadall ol &

Alall caad s gl ccanll L5V Aday V1 5 allaell 8 dade (e

oD Gl e Lae %) ¢ 0 () Joa 28 Ay 5 @l G 0 s
Asasall



@ Introduction and Aim of the Work

Introduction and Aim of the

Work

Ankle joint and its surrounding juxta-articular region is
one of the complex anatomic body regions that is usually
vulnerable to wide variety of osseous and soft tissue pathologic
changes.

Hind foot pain is common and is seen in wide range of
patients from young athletes to older individuals. Post traumatic
disorders of ankle are a common cause of chronic pain (Wirth
et al., 2003).

Acute traumatic actions of ankle joint especially in the
fields of sports practioners is considered as the most frequent
cause responsible for these pathologic changes of the joint and
its surrounding ligamentous and tendinous tissues (Robinson
and White, 2002).

The ankle joint and its surrounding tissues could also be
the site of non traumatic pathologic changes that could be a part
of systemic diseases as in rheumatoid arthritis or diabetes
mellitus or due to localized neoplastic or inflammatory process
(Weishaupt et al., 1999).

Despite conventional radiography being usually the first
Imaging technique performed to assess any potential bone
abnormalities, soft tissue affection usually escape and it has
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disadvantages of improper assessment of cartilaginous,
ligamentous and tendinous lesions (Dunfee et al., 2002).

Magnetic resonance imaging has opened new horizon in
the diagnosis, hence treatment of most of ankle joint lesions. It
enabled the detection of wide variety of supradiaographic bone
changes and variety of of soft tissue disorders of ligaments,
tendons and synovial membranes (Zehava et al., 2000).

M.R.I. is particularly suited for evaluation of the complex
bone and soft tissue anatomy of the footand ankle because of its
superior soft tissue contrast and the ability to image in multiple
planes. In addition new fast scan techniques provide improved
efficiency and allow motion studies to be performed. MR
arthrography and angiography techniques have improved
significantly in recent years resulting in more routine use of
these techniques (Berquist, 2006).

So M.R. imaging is recognized as the modality of choice
for assessment of foot and ankle joint region abnormalities
(Robinson and White, 2002).

The aim of this study is to evaluate the role of magnetic
resonance imaging in assessment of osseous and soft tissue
abnormalities of painful foot and ankle joint.
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Structural Anatomy of the Foot
and Ankle Joint

The foot is a complex unit composed of twenty six bones
that can bear the full body weight on standing and is able to
transport the human body over all kinds of terrain. The twenty
six bones consist of fourteen phalanges, five metatarsals and
seven tarsal bones (Cailliet, 2004).

The foot is often divided into three compartments, the
hind foot comprised of the talus and calcaneus, the midfoot; the
remaining five tarsal bones and the forefoot comprised of
metatarsals and phalanges (Berquist, 2006) (Fig.1).

Osseous Component
The Posterior Segment or Hind Foot:

The hind foot or posterior segment lies directly under the
tibia and support it. This segment contains 1. The talus at the
apex of the foot which is a part of the ankle joint and 2. The
calcaneus which is the hind portion of the foot and in contact
with the ground.
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Fig. (1): Side view of foot bones (Quoted from Gray's, 2005).

(1) The Talus:

The talus is the mechanical key stone at the apex of the
foot. It has a body, a neck and a head. The superior surface and
both sides of the body support and articulate with the tibia and
fibula. The two sides and superior surface of the convex saddle
shaped talus are covered with articular cartilage and are gripped
between the malleoli and the tibia which form the ankle mortice
(Gray's, 2005).

The tibial malleolus extends down the medial of the body of
the talus whereas the fibular malleolus covers its entire lateral
surface. Within this mortice the talus functions as a hing joint
(Cailliet, 2004).
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(2) The Calcaneus:

The calcaneus is the hind portion of the foot and in
contact with the ground. The shape of the calcaneus is complex.
On its upper surface there are three smooth facets posterior,
middle and anterior which articulate with corresponding facets
on the lower surface of the talus to form the subtalar joint
(Snell, 2004).

The middle and posterior facets are separated from each
other by a deep groove which together with the corresponding
on the talus, forms a channel between the two bones called the
sinus tarsi. The calcaneal tuberosity forms the back of the heel
and provides attachement of the Achilles tendon (Berquist,
2006).

The undersurface of the tuberosity forms the bottom of
the heel and comes in contact with the ground during weight
bearing , cushioned by fibroelastic fat bad (Gray's, 2005).

The Middle Segment or Midfoot:

The middle segment or midfoot is composed of five of
the seven tarsal bones, the navicular, the cuboid and the three
cuniforms bones. These are arranged in two irregular rows. The
proximal row contains the navicular on the medial side of the
foot and cuboid on the lateral side (Romanes, 2004).

The distal row contains the three cuneiforms (medial,
intermediate and lateral) and the cuboid is lateral to the lateral
cuneiform. The boundary between the midfoot and forefoot
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consists of five tarsometatarsal joints. The medial, intermediate
and lateral cuneiforms articulate with the first, second and third
metatarsals respectively and the cuboid articulates with the
fourth and fifth metatarsals (Snell, 2004).

There are also multiple joints within the midfoot itself as
two intercuniform joints, cuneocuboid joint between lateral
cuneiform and cuboid and the cuneonavicular joints between
the three cuneiforms and the navicular bone (Cailliet, 2004)

(Fig.2).

Calcaneus Bone

Y ra __-Talus Bone
¢ .’/;P" %
Cuboid Bone ~ .\,‘,.‘. e ",, Navicular Bone
o BN
\ {,: ;’,— Lateral Cuneiform Bone
& 7% Intermediate Cuneiform Bone
Metatarsal Bones .___ e

(\\ Medial Cuneiform Bone

Middle Phalanges

| —Proximal Phalanges
ot

£ |
1

Distal Phalanges

Fig. (2): Top view of foot bones (Quoted from Gray's, 2005).

The Anterior Segment or Forefoot:

The anterior segment or the forefoot contains five
metatarsals and fourteen phalangeal bones. The big toe has two
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phalanges whereas the outer toes contain three each. The bases
of the metatarsals articulate with the distal tarsal row and with
each other. The heads articulate with the proximal phalanges.
The fifth metatarsal has a tuberosity for the peroneus brevis
tendon. The first metatarsophalangeal joint has an additional
feature, commonly there are two sesamoid bones under the head
of the first metatarsal bone (Romanes, 2004).

Occasionally, a third sesamoid bone is found proximal to
the medial aspect of the navicula. These sesamoid bones
function as a part of metatarsphalangeal joint and embedded
within a double tendon of the flexor hallucis brevis (Gray's,
2005).

The Ankle:

The ankle joint consists of a deep socket formed by the
lower ends of the tibia and fibula, into which is fitted the upper
part of the body of talus. The talus is able to move on a
transverse axis in a hinge like manner. The shape of the bones
and the strength of the ligaments and the surrounding tendons
make this joint strong and stable (Snell, 2004) (Fig. 3).

The triangular diaphysis of the distal end of the tibia is
forming the medial malleolus while the distal end of the fibula
forms the lateral malleolus (Berquist, 2006).
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Fig. (3): Hlustrations of the ankle seen from the anterior (A), posterior (B),
Lateral (C) and infratibial (D) surfaces (Quoted from Berquist, 2006).

The Fibrous Capsule:

The fibrous capsule encloses the joint and is attached to
the bones near their articular margins. From above it is attached
to the articular surface of the lower ends of tibia and fibula.
From below it is attached to the trochlear surface except in front
where a part of the dorsum of the neck of the talus is
intracapsular. The capsule is thin anteriorly and posteriorly is
strengthened by strong collateral ligaments (Gray's, 2005).

-8-
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Ligaments

The system of supportive joint ligaments in the ankle and
foot is extremely complex. The major ligaments are discussed
below:

1. Lateral collateral ligament:

It supports the lateral aspect of the ankle and is composed

of three bands:

(@) Anterior talofibular ligament which originates on the neck
of the talus and attached to the tip of the fibula.

(b) The calcaneofibular ligament which runs from the calcaneus
to the tip of the fibula.

(c) The posterior talofibular ligament which runs from the body
of the talus to the tip of the fibula (Berquist, 2006) (Fig.4).

Fig. (4): Normal anatomy of the lateral collateral ligaments of the ankle
(Quoted from Gray's 2005).
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2. Deltoid ligament:

It is the medial collateral ligament of the ankle and is
divided into four main bands. From posterior aspect forward
these are posterior talotibial ligament, the main calcaneotibial
ligament, the anterior talotibial ligament and the tibionavicular
ligament. It is triangular in shape, strong and attached by its
apex above to the border of medial malleolus and consists of
superficial and deep fibers (Snell, 2004).

The superficial part of deltoid is triangular, formed by the
tibionavicular fibers anteriorly and tibiocalcaneal fibers
medially (the strongest component of superficial deltoid) and
posterior tibiotalar fibers posteriorly (Stoller, 2004) (Fig.5).

Tibia

Medial mallechus

Superficial part of
medial ligament (refiected)

Talus
Navicular
Decp iun of
mnj al (delioid) higament

Medial tubercle of talus

Sustentaculum tali

Calcaneum

Superfical part of medial (deltoid) Higament

Fig. (5): Normal anatomy of the deltoid ligament
(Quoted from Snell, 2004).
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