Lower Limb

Ahmad and Emma



HIP JOINT 3
CAPSULE

[ )
Strong ++
O O l | O e I Anterior: Covers whole neck to intertrochanteric line
Posterior: Covers neck half way to intertrochanteric crest

Reflects: Back as retinaculum which carries the blood supply

2. Inferior gluteal

1. Superior gluteal

to trochanteric
anastomosis only \ 6. Art to head

of femur

-~

* 4 main arteries and 2
anastomosis oo

* Trochanteric (GT) anastomosis: HIP ARTERIAL
. ) ANASTOMOSES
Descending superior gluteal,
inferior gluteal, medial and lateral
. 3,4. Lateral & medial
circumflex femoral circumfiex emora off_~

profunda femoris

-

anasto-
mosis

Femoral

5. Ascending branch
of 1st perforator to
cruciate anastomosis
only

supplying both

e Cruciate (LT) anastomosis: anasomoses
Ascending branch of 15t perforating, echamment ct recter trochanter

Descending superior gluteal

inferior gluteal, medial and lateral inferor luteal

Ascending branches of medial & lateral circumflex femaoral

Ci rC U m fl eX fe m O ra I Cruciate (at lesser trochanter):

Transverse branches of medial & lateral circumflex femoral
Descending branch of inferior gluteal
Ascending branch of 1st perforating artery

il Profunda femoris

Mnemonic:
Upper anastomosis does not receive branch from lowest artery,
lower anastomosis does not receive branch from highest artery.



Sclatic Foramen

e Sacrospinous ligament
* |schial spine to sacrum

e Sacrotuberous ligament
* |schial tuberosity to sacrum




Greater Sciatic Foramen

 Boundaries:

* Anterior/superior — Posterior border of hip
* Posterior — Sacrotuberous ligament
* Inferior — Sacrospinous ligament

* Contents:

 Piriformis (leaves pelvis through it) and SPINS

* Above piriformis:

e Superior gluteal a. and n
* Below piriformis —

* Pudendal a. and n.

* |Inferior gluteal a. and n.

* Nerve to obturator internus and quadratus
 Sciatic n, and posterior femoral cutaneous nerve

Lumbosacral
trunk (L.N. 4,5)

n. & a. -:

A{ Sup. gluteal

Piriformis

[ Inf. gluteal
a. &n.

BJ Sciatic n.

Post. femoral
cutan. n.
|

Ischial spine <
N. to obturator
int.

c Int. pud. a.

Pudendal n. Ischium

Quadratus

femoris

min.

GI

s /4

Glut.
med.

e,

o'

Sciatic n.
Post.

Gluteus
maximus

Inf. \

gluteal n.

Obturator
int. &
gemelli

l

femoral

cutan. n.



Lesser Scilatic Foramen

* Some structures come out greater sciatic
foramen and back into the lesser sciatic
foramen to supply perineum

* Pudendal a. & n
 Nerve to obturator internus
* Tendon to obturator internus

L7\, ' ~
) ‘V C\ // N \2—\'-\
VR / N
/ SO 1 o /
& |
N7/l // |
.G, _—1 Superior gluteal n. & a.
e ‘ ! / “‘-'
N, &—Piriformis
. ‘ S—Inferior gluteal n. & a.
/t - £

Sacrotuberou.;\//& A X A\\
lg- Pudendal n. v . gk / .
Internal pudendal a. {"’\d‘ ; -Sciatic n.
—# Posterior femoral

N. to obturator internus
cutaneous n,



Anterior relations to sciatic nerve

e Referred to as the red carpet

Superior gamellus
Obturator internus
Inferior gamellus
Obturator externus
Quadratus femoris

Note: obturator n. supplies obturator
externus and n. to obturator internus

supplies the obturator internus

inferior gluteal
nerve (L5,51,2) &

Ischial tuberosity
Semitendinosus
Semimembranosus

Gracilis

RIGHT GLUTEAL REGION
Glut i & Gluteus
uteus maximus medius Gluteus

INIMIS Tansor fasciae latae

vessels Superior gluteal artery
& nerve (L4,5,51)

Sacrotuberous

ligament Greater

Internal pudendal trochanter

artery &nerve Cutaneous nerves

(52,3,4)

Cut lower end of
gluteus maximus

Sciatic nerve

Adductor
Biceps femoris magnus

1 Gemellus superior, obturator internus, gemellus inferior
2 Obturator externus
3 Quadratus femoris

For action of the muscles please see section on hip movements. More details can be
found in the muscle section in the book - Instant Anatomy, by R H Whitaker & N R
Borley. 4th edition. Wiley-Blackwell 2010



Anterior compartment of thigh

e Quadriceps:

* VM, VI, VL, rectus femoris (supplied by
deep branch of femoral n.) AND Sartorius
and pectineus (superficial branch of
femoral n.)

* |liacus (to GT) and Psoas major (to LT)
» Tensor fascia lata

* Supplied by the femoral n. and branches
of profunda femoris

Psoas major
. lliacus

D Rectus femoris

- Vastus medialis
- Vastus lateralis




Femoral Nerve

* PDARL2, 3,4
* Gives iliacus and the splits at lateral circumflex femoral artery

* Superficial Branches (2 muscular and 2 cutaneous) FEMORAL NERVE

e Sartorius and pectineus s
* Medial & anterior femoral cutaneous n.

Posterior divisions
of anterior primary

"""""""

femoral artery

* Deep Branches (4 muscles and 1 cutaneous)

Rectus femoris

e Rectus femoris, VM, VI, VL enae

Vasti intermedius

* Saphenous n. mecia

Knee joint

Pectineus
Sartorius

Medial femoral
cutaneous nerve

Intermediate femoral
cutaneous nerve

Femoral artery

Infrapatellar @' C

LEG branch

Deep fascia below knee

Saphenous nerve

Lateral circumflex



Greater Trochanter Attachments

* Origin: VL

* Insertion:
e Obturator internus
* Gemellus superior and inferior
e Quadratus femoris

 Quadratus externus
* Gluteus medius and minimus

ATTACHMENTS TO RIGHT FEMUR 2
GREATER TROCHANTER

1.Gemellus superior
2.0bturator internus
3.Gemellus inferior

Bursa
Piriformis 1 3 /
Gluteus 3
medius Obturator
externus
Gluteus Quadratus
POSTERIOR minimis femoris
ANTERIOR POSTERIOR
LATERAL MEDIAL

VIEW VIEW



Branch of obturator
artery via ligamentum
teres to fovea of

head of femur

Obturator
externus

Adductor compartment of thigh

* Muscles: -
* Gracilis (most medial)
* Adductor longus (Ant) i
* Brevis (under longus)
* Magnus (note hiatus: some sciatic n. supply)

" Adductor
‘magnus

Gracilis

ADDUCTOR HIATUS

Transmits femoral artery, femoral vein, the small genicular branch of the posterior

For details of muscles, please see muscle
section in the book - Instant Anatomy, by RH
Whitaker & N R Borley. 4th edition.
Wiley-Blackwell 2010

OBTURATOR NERVE

From anterior divisions of
L2,34

Anterior branch:

Lies between adductors longus
& brevis, contributes to
subsartorial plexus for medial
thigh skin, supplies gracilis,
adductors longus, brevis

Posterior branch:

Lies between adductors brevis
& magnus, supplies adductor
portion of adductor magnus,

obturator externus & knee joint via a

small branch that passes through
the adductor hiatus

Medial collateral ligament of knee is
probably a remnant of the tendon of
the hamstring portion of adductor
magnus that was originally attached
to the tibia

o N O S e t u m branch of the obturator nerve. The saphenous nerve may pass through it, but if
50, then it immediately returns more superficially so that it does not enter the

popliteal fossa

e Supplied by the obturator n. and branches of profunda femoris a.

* Adductor brevis splits obturator n. (L2-4)



Obturator Nerve

OBTURATOR NERVE

Anterior divisions
L3 of anterior primary

* ADARLZ, 3,4 PELVIS
* Anterior and Posterior divisions oromen [t ] "
* Divided by Adductor Brevis _—

. externus

* Anterior
* Obturator externus ot
* Adductor magnus adductor

magnus
e Posterior to all else

Adductor brevis

Hip joint
Adductor longus

Adductor brevis

" Twig to Pectineus
THIGH

) Hlp jOint e Gracilis

e Adductor longus and brevis

* PECtI_r]_e us " Medial thigh skin
° G raci | IS over aductors

* Medial thigh skin over adductors



Questions

1. Structures passing through the lesser sciatic
foramen include

1: the pudendal nerve

2: the inferior gluteal vessels

3: the tendon of obturator internus muscle
4: the posterior cutaneous nerve of thigh

2. The femoral nerve
1: supplies skin on the medial side of the leg

2: enters the thigh anterior to the iliopsoas
fascia

3: supplies the psoas major muscle
4: supplies the pectineus muscle

3. The obturator nerve

1: arises from the anterior divisions of the posterior
rami of L2, L3 and L4

2: lies above the obturator vessels on the lateral wall of
the pelvis

3: supplies the gracilis muscle

4: has no sensory branches

4. The cruciate anastomosis is formed from

1: the transverse branch of the medial circumflex a.
2: the descending branch of the inferior gluteal a.
3: the ascending branch of the first perforating a.

4: the ascending branch of the lateral circumflex a.



Answers

1. TFTF
2. TFFT
3. FTTF
4. TTTF



section on knee joint movements. Alsoin
muscle section in the book - Instant
Anatomy, by R H Whitaker & N R Borley. 4th
edition. Wiley-Blackwell 2010

Posterior compartment of thigh

d Sem i mem bra nosus: ﬁ'g;::?r {S;Ii-.a_tic nerve s i
. . . Lona head \ ISIHEI‘\I'E may divide
* |IT to medial condyle of tibia (flatter and deeper) gemgp . Ino s two components,

to the popliteal fossa)

Semitendinosus:
* |T to pes anserinus tendinosus — -

Short head
biceps femoris

Semi-

* Biceps femoris: rerteoros
* Long —tibial n., from IT head of fibula
* Short — Common peroneal n., from linea aspera to head fibula

Tibial nerve

Common

fibular

nerve Adductor
magnus

Gracilis

Nerve supply by sciatic nerve gamer s 8 gw
insertions of

Blood supply by profunda femoris and gluteal arteries sermimembroncaus) M“‘b

Mnemonic for remembering insertions onto
medial upper tibia {anterior to posterior);

Medial collateral

* T I p S : "SAY GRACE BEFORE TEA, MUM" ligament
Sartorius, Gracilis, before/bursa, Semitendinosus, MEDIAL LOWER FEMUR
Semimembranosus AND UPPERTIBIA

* Muscles medial, femur lateral
* Orient yourself by plantaris m. runs superolateraly to inferomedially
* No septa between adductor and posterior compartments




Movements of the Hip

 Abduction:

* Gluteus medius, gluteus minimus & TFL
* Superior gluteal n.

e Adduction:
e Adductors L/B/M
e obturatorn.

* Flexion:
* |llipsoas, quadriceps, sartorius
* Femoral n.

* Extension:
* Gluteus maximus, hamstrings
* Sciaticn.

e External rotation:
* Gluteus maximus, gemelli, quadratus femoris

* |nternal rotation:
¢ Gluteus medius and minimus



Lumbosacral Plexus

* ANTERIOR

* |liohypogastric/llioinguinal: T12/L1,
lliohypogastric: M+S, Upper Buttock/Mons/Transverse Abdominis/Int Oblique
llioinguinal: M+S, Conjoint Tendon/Root of Penis/Ant Scrotum

Genitcl)femoralz L1 (Femoral)/2 (Genital). Femoral sheath pierces skin above femoral
triangle

Femoral: PDAR L2-4 T12
¢ Obtu rator: ADAR |_2‘4 IliohypogastriF =
¢ POSTERIOR llioinguinal /: /:/‘ L2

 Superior Gluteal: L4-S1 Genitotemoral
* Inferior Gluteal: L5-S2 -
e Sciatic: L3-S3 Cutaneous

e Pudendal: S2-4
L5
Femoral Obturator,

\
<4

L3



Tricks for nervous supply

Superior gluteal:
e Gluteus minimus/medius/TFL

Inferior gluteal:
e Gluteus maximus

Nerve to Obturator Internus:
e Obturator Internus, Sup glamellus

Nerve to Quadratus Femoris:
 Quad Fem, Inf glamellus, articular hip branches

Obturator Nerve:
e Obturator Externus

*Remember inferior gluteal supplies gluteus MAXimus
*Remember Obturator externus by obturator n.



FEMORAL TRIANGLE

Femora I nerve

Femoral Triangle

Sartorius

Femoral vessels

Pectineus
Pubic tubercle

Adductor longus

e Boundaries: SAIL

* Lateral: Sartorius (medial border of Sartorius) BOUNDARIES

* Medial: Adductor longus (medial border of AL) S e
e Superior: Inguinal Ligament oot Rﬁfidd:bd
* Roof: Fascia Lata oo longus

* Floor: Pectineus adoctor reviejost. Femorl nerve

Fernoral artery
Fernoral vein
Deep inguinal nodes

showing. It has the anterior
division of the obturator

* Contents: NAVEL

* Nerve — Artery — Vein — Empty Space (Canal) — Lacunar Ligament
Nerves (Lat to Med): Femoral, Femoral Branch of Genitofemoral
Femoral n. is not part of the sheath

Femoral branch of genitofemoral n. supplies cutaneous sensation to the femoral
triangle. The genital branch DOES NOT have any cutaneous supply

Inside sheath: Vein, Artery and Fem branch of genitofemoral



RIGHT FEMORAL ARTERY

Superficial

. circumflex Superficial epigastric
£ Superficial & deep
A p p y Ascending, Femoral r—:—.’_’;ﬁﬁ external pudendal

nerve
transverse

& descending
branches of
lateral

Ascending & transverse
branches of medial
circumflex femoral

circumflex
* Femoral Artery "
* Starts at mid-inguinal point sl S ¥ Musculr branche
* Inguinal ligament to branching profunda femoris e
e Superficial femoral artery to adductor hiatus o
[ J

4 superficial branches —
» Superficial epigastric
» Superficial circumflex iliac
e Superficial external pudendal
* Deep external pudendal

Femoral artery will become popliteal artery, which will further fivide into
Anterior tibial and Peroneal (straight down the middle)

SFA has NO branches



Veins of lower limb

* Femoral Vein
* Short saphenous vein joins popliteal to form femoral vein
e Sural nerve runs with SSV

e Great saphenous vein: Anterior

* Goes from anterior to medial medial malleolus to 4cm inferiorolateral to pubic tubercle

* Joins femoral vein

* Related to saphenous nerve

* 4 superficial tributaries — B
» Superficial epigastric Areror ateraltibutary
» superficial circumflex iliac
* superficial external pudendal
* deep external pudendal

* Lesser saphenous vein: Posterior

GSV

Anterior tributary

osterior




Adductor Canal i

| _ Saphenous
7~ Nerve to Vastus
' Medialis

Fibrous Roof —~

* AKA Hunters/Subsartorial canal oo e
* It is weakness in adductor magnus

* Boundaries
* Roof: Sartorius and Subsartorial plexus (MCNT/Ant. Obturator n.) and fascia
e Medial: Adductor longus/brevis
* Lateral: Vastus medialis

* Contents:
* Femoral artery and vein
e Saphenous nerve (not always)
e Genicular branch of posterior division of obturator n.

Profunda Femoris
Vessels



Questions

1.

1: has a floor formed by the iliacus muscle, the psoas
major tendon, the pectineus muscle and the adductor

The femoral triangle

longus muscle

2: is bounded below and medially by the adductor brevis

muscle

3:
4.

H W N = N

is roofed over by the fascia lata of the thigh
contains the obturator nerve

. The adductor (subsartorial) canal

: contains the nerve to the vastus medialis muscle
: contains the saphenous nerve

. is bounded laterally by the vastus lateralis muscle
: contains the profunda femoris vessels

3. The great (long) saphenous vein

1: has more valves above the knee than below

2: is intimately related to the saphenous nerve in the
leg

3: is connected to the deep veins by perforating
vessels whose valves contain muscular sphincters
derived form the tunica media

4: is anterior to the medial malleolus

4. The sciatic nerve

1: gives a branch to adductor magnus

2: supplies extensors of the hip

3: supplies flexors of the knee

4: supplies skin on the posterior aspect of the thigh



Answers

1.TFTF
2.TTTT
3.TTFF
4 TTFT



Knee — arteries, nerves and movements

* Movements:

e Flexion: semimembranosus,
semitendinosus, biceps, gracilis, sartorius
(gastrocnemius, plantaris, popliteus)

* Extension: Quadriceps femoris, iliotibial

tract (gluteus maximus, tensor fasciae e Blood:
latate) (limited by the tension of the ACL)

* Internal rotation: semimembranosus,
semitendinosus (with knee flexed): gracilis,

* Femoral gives: descending branch
from profunda

sartorius * Genicular arteries
e External rotation: biceps * Popliteal branches — superior (medial
and lateral)
 Middle: supplies the cruciate
ligaments

* |nferior



Knee - Ligaments

The anterior cruciate ligament
of the knee

* Limits extension of the
lateral condyle of the femur

* |s the primary resistant of
posterior displacement of
tibia upon femur

* |s extra synovial

e Arises from the anterior
tibial spine

KNEE JOINT 5
LIGAMENTS OF RIGHT KNEE
Medial Lateral Posterior
lliotibial
tract
MEDIAL LATERAL OBLIQUE
COLLATERAL COLLATERAL POPLITEAL

® Broad, long, thick, strong

@ Attached to capsule &
medial meniscus

® Limits full extension &
thus aids locking

NOTE

@ Upward extension of
semimembranosus
tendon.

@ Limits extension &
thus aids knee locking

@ Thick, cordlike,

@ Mot attached to joint
structures,

@ Limits full extension
& thus aids locking

® Knee is largest joint in body
® |tis a modified hinge joint
@ The line of the body weight is anterior to the knee



Knee Meniscl

* Lateral meniscus
* More truly c shaped
* Horns are closer together
* Smaller
* Not attached to lateral collateral
ligament
* Medial meniscus
* Larger
 More comma shaped than ¢ shaped

* Open curve whose ends or horn
enclose the horns of the lateral
meniscus

* More liable to damage than lateral

KNEE JOINT 2

ORDER OF STRUCTURES ON TIBIAL PLATEAU
(anterior to posterior)

UPPER SURFACE OF RIGHT TIBIA

MEDIAL LATERAL

lliotibial tract Medial meniscus
(ant. attachment)
ligament Ant. cruciate

ligament
Lateral meniscus

{ant. attachment)
Popliteus

L Lateral collateral
ligament

M Lateral meniscus

P (post. attachment)

Medial meniscus
(post. attachment)

Post. cruciate
ligament

T =Transverse ligament

IE = Intercondylar eminence

with medial & lateral
MENISCI intercondylar tubercles

Liable to tears when flexed knee is twisted
Function: transfers forces, keep bones together, helps locking



1. The semilunar cartilages of the knee
* Function in load absorption
* Contribute to stability of the joint
* Move passively during flexion and extension of the knee
* Are vascular close to their peripheral attachments

2. The lateral meniscus of the knee
e |s attached to the fibular collateral ligament
e Gives part origin to the popliteus muscle

e |s attached to the anterior cruciate ligament by an extension of the attachment of
the anterior horn

* |slarger than the medial meniscus
* |s totally devoid of vascular supply



Popliteal Fossa




Popliteal Fossa — Superficial

* Popliteal artery is the deepest structure in the

fossa

* Anterior to the artery are back of femur
capsule of knee joint and popliteus

 Diamond shape

Upper medial: semimembranosus and
semitendinosus

Upper lateral: Biceps femoris
Lower medial Medial head of gastronemius

IIaowocle)r lateral: Plantaris and gastrocnemius (lateral
ea

Floor: popliteus, capsule, femur
Roof:

* Short saphenous and communicating veins
e Lateral sural cutaneous nerve

e Sural communicating nerve

* End of posterior femoral cutenous nerve

* Fascia lata

MEDIAL Semimembranosus LATERAL

|
Gracilis ———L Vastus lateralis
| — Biceps

fermoris
Sartorius —}
Semi- Plantaris
tendinosus //
Tibialn —+ Head of ibula
Pc-pl_iteal :art Common fibular
& ven (with n on neck of ibula
genicular
branches)

Sural
Sural nerve communicating n

Short
saphenous v

Medial Lateral
Heads of Gastrocnemius



Popliteal Fossa — Deep

* Popliteal artery
* 8inches long
 Starts medial to tibial nerve
* Ends lateral to tibial nerve
* Vein always between two

* Contents

e Popliteal artery
* Popliteal vein

* Fat
* Lymph nodes

MEDIAL Oy LATERAL
NN TN
"-"dd"'\imr‘x L
Superior meqnal T W Short head
& lateral genicular .
arteries L Biceps
Long head

Gastrocnemius . ‘
Plantaris/gastrocnemius

Semimembranosus Middle genicular &

muscular arteries

Inferior medial &
lateral genicular

ARTERIES arteries

1. Anterior tibial
2. Fibular

N Fibularis longus
3. Posterior tibial

Soleus

Flexor
digitorum Tibialis
longus posterior

Plantaris



ower
eg

ANTERIOR LOWER RIGHT LEG

N Medial/lateral
lliotibial tract patellar retinacula Epiphyseal line

Lateral collateral P

: Semimembranosus
ligament

Medial collateral ligament

Biceps Deep infrapatellar bursa,

sartorius,gracilis,
\ semitendinosus

Ligamentum patellae

Fibularis longus

// -
Anterior tibial /

artery & deep
Deep branch of
fibular nerve

—— Tibialis anterior

Extensor digitorum
longus

‘ — Posterior border of tibia

—Maedial subcutaneous surface
Extensor hallucis
longus

| L — Anterior border of tibia

Fibularis brevis =

™ Interosseous border
(fibres run down & out)

Fibularis tertius ’ ]

Calcaneofibular \ <~ ¢ — Deltoid ligament

ligament Il

Order of structures across dorsum of foot in direction of
arrow: Tibialis anterior, extensor hallucis longus, anterior tibial
artery/vein, deep fibular nerve, extensor digitorum longus,
fibularis tertius

Mnemonic: Timothy Has A Very Nasty Diseased Foot

POSTERIOR LOWER RIGHT LEG

Semimembranosus

Popliteus Soleus

Popliteus fascia &

semimembranosus _ .
Tibialis posterior

Soleal line

Vertical ridge

Flexor hallucis longus
Flexor digitorum
longus
Interosseous border &
membrane (fibres down
& out)

For details of muscles, please see muscle
section in the book - Instant Anatamy, by
R HWhitaker & N R Borley. 4th edition.
Wiley-Blackwell 2010

Long saphenous vein

Saphenous nerve \

Fibularis longus
over fibularis
brevis

Order of structures behind medial malleolus as indicated by arrow:
Tibialis posterior, flexor digitorum longus, posterior tibial vein & artery, tibial
nerve, flexor hallucis longus

Mnemonic: Timothy Doth Vex All Nervous Housemaids OR
Tom Dick And A Very Nervous Harry



Nerves of the Lower Limb

* The Common fibular nerve

* The superficial fibular nerve

* The deep fibular nerve



Arterial Supply LL

* Posterior tibial artery
 Fibular artery

Tibial
Popliteal nerve

artery

Anterior tibial

artery Anterior

Tibioperoneal
tibial artery

trunk Deep fibular

nerve

Fibular (peroneal)
artery

Posterior tibial __|
artery

(i) Posterior Leg (ii) Anterior Leg



Muscle anterior compartment of the leg

e Tibialis anterior

e Extensor digitorum longus

Tibialis
Anterior

e Extensor hallucis longus
* Fibularis tertius  tensor

\ ,l‘.v
Digitorum Longus —¢ ¥ §{
\ v\ |

[ Fibularis longus
[[] Fibularis brevis
Extensor digitorum longus

Extensor
Hallucis Longus

[ extensor hallucis longus
[l Tibialis anterior

Lateral
malleolus

© teachmeanatomy



Posterior compartment of the leg

 Superficial muscles
* Gastrocnemius
* Plantaris
* Soleus

Deep:
* Popliteus
* Tibials posterior
* Felxor digitorum longus
* Felxor hallucis longus

— Popliteus

Tibialis
posterior

Flexor digitorum {[ i{
longus e

Flexor hallucis
longus

© teachmeanatomy

Heads of the
gastrocnemius

Calcaneal
tendon

Plantaris

Soleus



TENDON & NEUROVASCULAR RELATIONSHIPS
ON MEDIAL ASPECTS OF ANKLE

Tibialis anterior

Flexor digitorum
longus (T): flexion

Tibialis posterior (T):
flexion & inversion

Flexor hallucis
longus (T): flexion

Neurovascular bundle:
® Posterior tibial vein
e Posterior tibial artery

-
] N T ——
l‘l.'....:. e

“Timothy Doth Vex All Mervous Housemaids”
or “Tom, Dick And AVery Nervous Harry”

Order of structures behind medial malleolus from anterior to
posterior:

Tibialis posterior, flexor digitorum longus, posterior tibial vein &
artery, tibial nerve, flexor hallucis longus

Mnemonic: Timothy Doth Vex All Nervous Housemaids

Flexor retinaculum
Tip of medial malleolus to medial calcaneal
process and plantar aponeurosis

TENDON & NEUROVASCULAR RELATIONSHIPS
ON LATERAL ASPECTS OF RIGHT ANKLE

Tibialis anterior (CF-D):
extension & inversion

¢ Dorsalis pedis artery
® Accompanying vein
e Deep branch of
common fibular n

Fibularis brevis (CF-5):
eversion & flexion

Fibularis longus (CF-5):
eversion & flexion
Lateral malleclus Extensor hallucis longus

Inferior extensor (CF-D): extension

retinaculum

Fibularis brevis

Fibularis tertius (CF-D):
extension & eversion

longus (CF-D):

(CF-5) = Superficial br of common fibular n extension

(CF-D) = Deep br of common fibular n

Mnemeonic for dorsal tendons, vessels & nerves
from medial to lateral :

“Timothy Has A Very
Wastv Diseased Foot”

L
Ed

Meurovascular bundle:

Extensor digitorum



Ankle movements

* Hinge joint + axis of rotation

* Inversion
* Toes adduct
* Tibialis anterior/posterior +/- flexor hallucis longus

* Eversion
* Toes abduct

* Fibularis longus and brevis
* Tertius



Supporting
mechanism of the
foot

* Medial longitudinal
arch

* Lateral longitudinal arch
* Transverse arch

BONES AND ARCHES OF RIGHT FOOT

Medial longitudinal arch

MNavicular
Bones as shown
+ 5pring ligament
+ Short & long plantar ligaments
+ Plantar fascia

+ Tibialis anterior & posterior
+ Flexor hallucis longus
+ Fibularis longus

1-3 metatarsals

Bones as shown
metatarsals  + Short/long plantar ligaments
+ Short plantar muscles

+ Fibularis longus & brevis

+ Plantar fascia

(includes Navicular)

+ Fibularis longus
Transverse arch




ANKLE LIGAMENTS

DELTOID/MEDIAL COLLATERAL
1. Tibiotalar (posterior)

2. Tibiosustenacular

3. Tibio-spring ligament

4. Tibionavicular

LIGAMENTS OF
MEDIAL SIDE OF
IMTERTARSAL RIGHT ANKLE
5.Ta|n:3nau|cular . Joints
6. Spring (plantar calcaneo-navicular)
Thick, strong, non-elastic, from [ Intertarsal
sustenaculum tali to navicular. ] Ankle
Upper surface articulates with head
of talus.
INFERIOR TIBIOFIBULAR LIGAMENT
LIGAMENTS OF

1. Anterior tibiofibular

2. Posterior tibiofibular LATERAL SIDE OF

RIGHT ANKLE

LATERAL COLLATERAL LIGAMENT
3. Calcaneohbular

4. Anterior talofibular
5. Posterior talofibular

TARSAL/METATARSAL
LIGAMENTS

6. Short/long plantar
7. Lateral talocalcaneal [ inferior tibiofibular
8. Cervical [ Ankle

. Bifurcat
9. Bifurcate [] Intertarsal

Joints

POSTERIOR VIEW OF RIGHT ANKLE

Posterior tibiofibular

Tibiotalar
(part of deltoid)

Posterior talofibular
Tibiosustentacular

(part of deltoid)

Calcaneofibular

Groove for flexor
hallucis longus

Because the fibula sticks out more Joints

Igtgrally from the ankle joint th‘an the [ Inferior tibiofibular
tibia, the 3 parts of the lateral ligament ] Ak

are less strong and are easily torn in an niie

inversion injury



* The talus articulates with all EXCEPT which of the following?
a. Thetibia

The navicular

The posterior tibiofibular ligament

The inferior calcaneonavicular ligament

The long platar ligament

© oo o



The deltoid ligament is attached to the

* Medial malleolus

e Sustentaculum tail in continuity with the inferior transverse ligament
* Inferior calcaneo-navicular (spring ligament)

* The tuberisoity of the navicular



1. IN the region of the ankle joint
* The posterior tibial artery can be palpated behind the medial malleolus

* The anterior tibial artery can be palpated between the tendons of the
extensor hallucis longus and extensor digitorum

 The flexor retinaculum is attached to the medial malleolus above the
calcaneus

* The dorsalis pedis artery terminates at the distal end of the first
intermetatarsal space



AXIAL (CROSS) SECTION
THROUGH ANKLE RIGHT ANKLE

Extensor hallucis longus Dorsalis pedis artery
Deep fibular nerve

Tibialis anterior

Saphenous nerve
Long saphenous \g;

vein

Superficial ibular
nerve

Extensor digitorum
longus & fibularis
tertius

Medial
malleclus

Lateral
malleolus
Tibialis posterior Fibularis longus
Fibularis brevis
Flexor digitorum
longus

Q\Sural nerye

Yﬁ’ Short saphenous vein
erminal branch

of fibular artery

Posterior tibial
artery & vein

Tibial nerve

T

Flexor hallucis ~ Tendo calcaneus
|gngu5 Plantaris



([ J
Plantar arch ARTERIES IN SOLE OF RIGHT FOOT
* Neurovascular plane:
* Lies between 15t and snd layers

L ‘ Plantar digital arteries off
{ plantar metatarsal arteries
(at bifurcation each gives

* Has arteries lying marginal and Plantar digital m a distal perforating branch
branch to 5th | jointhe d | |
nerves central oo ;f::;l';:} € dorsal metatarsa
Plantar
metatarsal
branches

Medial plantar artery
(anastomosing with plantar
archy)

Plantar arch

Muscular 1
branches \ W

Abductor i/ Abductor hallucis
digiti minimi ilL

/ ﬁ! Aoy Posterior tibial arter
Lateral plantar prer », 4
artery —

Calcanean branch



The lateral plantar artery

* Anastomoses with the medial plantar artery to complete the plantar
arch

* Crosses the sole obliquely on the lateral side of the lateral plantar
nerve

* Lies deep to the flexor accessorius muscle
* Anastomoses wit dorsalis pedis and arcuate arteries



FIRST LAYER OF SOLE OF LEFT FOOT SECOND LAYER OF SOLE OF LEFT FOOT

3 MUSCLES 2 MUSCLES
2 TENDONS

plantar nerve).
® Medial one from

",

N\
Lumbricals ;
e Lateral 3 are I ; /Flexnr accessorius
bipennate & are e 2 heads
between tendons N 5 s
. . Fulls flexor digitorum
of flexor digitorum ?"‘i fg * Ioun ustendc;gls muthat
longus (lateral L Ny h 9 Il straiaht
Ny ey pull straight.
W
A

.....‘l-""'—!

A A S

e Assists the long tendons

s

Decussating with flexion of lateral

. medial side of \ J
chiasma of Ist ténd::,n &is ‘\ - 4 toes when ankle is
Abductor flexor digitorum unipennate (medial ‘\' xﬁg}“am’m plantar
hallucis brevis deep to plantar nerve)
Abductor tendon of flexor
diqiti digitorum longus
Flexor Q . Tendon of flexor
diait minimi digitorum longus Tendon of flexor
'gitorum hallucis longus

brevis e Crosses superficial to
flexor hallucis longus e Grooves sustentaculum tali
® Receives flexor accessorius ® Crossed by flexor dig longus
& Gives off lumbricals ® Gives slips to medial 2
® Receives 2 slips from tendons of flexor digitorum
flexor hallucis longus longus
to 2 medial tendons ® |nto base of distal phalanx
. . . i . i
For details of the muscles, p!ease see muscle section n:: j:he book - IT:?: ;Z;Zﬁﬁ:ﬁlbmus fé' SE :,:_.?-_: ;i;:;:.mt:é?;g hout
Instant Anatomy, by R H Whitaker & N R Borley. 4th edition. flexor sheaths

Wiley-Blackwell 2010



THIRD LAYER OF SOLE OF LEFT FOOT

3 MUSCLES
2 LIGAMENTS

Flexor hallucis &
brevis

Medial plantar
nerve

Spring

ligament

(plantar
calcaneonavicular)

From sustentaculum tali
to navicular

Tibialis posterior runs
superficial to it

Adductor
hallucis

Flexor digiti
minimi brevis

Lateral plantar
nerve

Long plantar ligament

Under surface of calcaneus
between posterior tuberosity
& anterior tubercle to ridge &
tuberosity of cuboid & bases
of 2nd,3rd & 4th metatarsals
Fibularis longus runs deep to it

FOURTH LAYER OF SOLE OF LEFT FOOT

1 MUSCLE
1 LIGAMENT
3 TENDONS

Plantar interossei -3

(Arise medial sides of 3,4,5
metatarsals Insert medial
bases of proximal
phalanges with slips to
dorsal expansion of 3,4,5.
Adduct 3,4,5 toes & assists
lumbricals to extend
interphalangeal joints &
flex metatarsophalangeal
joints.

Deep branch of lateral
plantar nerve, Unipennate

Dorsal
interossei

Tibialis anterior tendon
(Inserts into medial
side of base of 1st
metatarsal & medial
cuneiform)

Fibularis longus tendon
(In synovial sheath
Between long & short
plantar ligaments
Across cuboid &
cuneiforms

Into lateral base of

15t metatarsal &

medial cuneiform) Tibialis posterior tendon

Short plantar ligament
(plantar calcaneocuboid)
(Anterior calcaneal tubercle
to cuboid)



SUMMARY OF LAYERS OF THE SOLE OF FOOT

LAYER 1

LAYER 2

LAYER 3

LAYER 4

PLANTAR APONEUROSIS

3 MUSCLES (AHB, ABDM, FDB)

NEUROVASCULAR PLANE

2 MUSCLES (LUMBRICALS, ACCESSORIUS)
2 TENDONS (FHL, FDL)

3 MUSCLES (ADH, FHB, FDMB)
2 LIGAMENTS (SPRING, LONG PLANTAR)

1 MUSCLE (INTEROSSEI)
1 LIGAMENT (SHORT PLANTAR)
3 TENDONS (FL, TR TA)



Popliteal fossa

e Plantaris is inferio-lateral for orientation

* Boundaries:
e Superio-medial: Semi-membranosus (+tendinosus)
e Superio-lateral: Biceps femoris
* Inferio-medial: Medial gastrocnemius
* Inferio-lateral: Plantaris + lateral gastrocnemius
* Floor: Popliteus, capsule, femur
* Roof: fascia lata

* Contents:
* NVA (superifical to deep)

e Sural is formed by common peroneal and tibial n. to
form in midline of gastrocnemius

MEDIAL Semimembranosus

Gracilis —[-

Sartorius ——

Semi-
tendinosus
Tibialn —=
Popliteal art
& vein (with
genicular

branches)

Sural nerve

Medial Lateral

LATERAL

Vastus lateralis
— Biceps
femoris

Plantaris

Head of fibula

Commen fibular
n on neck of fibula

Sural
communicating n

Short
saphenous v

Heads of Gastrocnemius



