The Lower Limb

Pelvis, Thigh, Leg
and Foot
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Surface Anatomy




Surface Anatomy

| m Gluteal region /
— posterior pelvis
& lliac crest

Gluteus maximus
m Cheeks

Natal/gluteal cleft
= Vertical midline;

. “Crack”
i Gluteal folds
o l: kR / = Bottom of cheek;
i o o “prominence”
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Antarior supedor llkac spine

Iegpuinal lgament

Famoral narve
Famoral artary
Famoral vain

Lymphatics passing
through femoral canal

Pubic tubsarcls

Medial margin of
sartonius muscle

Pubic symphysis

Medial margin of
adductor kangus
muscle
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urface Anatomy

m Anterior thigh and leg

1 Palpate
= Patella
m Condyles of femur

1 Femoral Triangle

= Boundaries:

-1 Sartorius (lateral)

-1 Adductor longus (medial)

-1 Inguinal ligament (superior)
s Contents:

-1 Femoral artery, vein and
nerve, lymph nodes
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Surface Anatomy

m Posterior leg
1 Popliteal fossa

m Diamond-shape fossa
Cormmaon fibular nerva s | | camimambranosus beh I nd kn ee
muscle .
[ — m Boundaries
\—— Popliteal vain . )
Biceps femaoriz muscle ::Z.pllﬂﬂa' artery L BICepS femorls
and tendon — —— Semitendinosus tendon (Superlor-lateral)
Head offibula — — Modaimoad s -1 Semitendinosis and
: semimembranosis
i L Penatrates deep fascia (Superlor'medlal)
gastrocnemius muscle .
— Smallsaphencus vein -1 Gastrocnemius heads
(inferior)
s Contents
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-1 Popliteal artery and vein

1 Calcaneal (Achilles)
tendon



Surface Anatomy

N m Anterior leg bones
”m Tibia
mf:rd i = Tibial tuberosity

| m Anterior crest
m Medial surface
s Medial malleolus

Fibula
m Lateral malleolus

Medial malleolus -

5]
Fh




Skeletal

Composition
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Bones of the Lower Limb

m Function:
Locomotion
Carry weight of entire erect body
Support
Points for muscular attachments

m Components:
Thigh
s Femur
Knee
m Patella
Leg
= Tibia (medial)
m Fibula (lateral)
Foot
m Tarsals (7)
s Metatarsals (5)
s Phalanges (14)

A AR
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| Adductor
| lubarcle

| Facet for attachment
of lataral head of
gastrocnanius

Facat far attachmeant
of the tendon of
poplitsus muscle

_ateral epicondyls

Lateral
bordar

epicondyle
‘&"/\r‘ Lataral

epicondyla

Facat for attachmant of ©
antarior cruciate ligament

Fatell rsurface

Lataral

surface

Medial supracondylar line

Facet for attachment

gastrocnamius muscle

")

}.A-

M.__,/

4

%Pm'ucl surface
Antarior

allr‘f.—.re

T I .
L )| Meial |
\?/' bordar I|
| nﬂauual
|posterciataraly [pasteromeadial) |
surface surface \ | I||
|

| Linea

| Lateral supracondylar fine F ‘lﬁ

&—— Linea aspera

aspera i)

of lateral head of

Medial A tubercle
b M
4 Lateral condyle Meadial
condyle

*Facet for attachmant

Roughenad arsa
for attachmant
of medial head

~musclhe

Adductor

of postariar cruciate
ligarnent

of gastrocnemius]

Intercondylar fossa
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m Femur
Largest, longest,

strongest bone in the
body!!

Recelves a lot of
stress

Courses medially
= More in women!

Articulates with
acetabulum proximally

Articulates with tibia
and patella distally



Prosimal —
tibiofibular joint

|
.I"r." . {
Anterics ligamsnt
aof joint \
Intarcesaous
mambrana
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m Patella

1 Triangular sesamoid
bone

1 Protects knee joint

1 Improves leverage of
thigh muscles acting
across the knee

1 Contained within
patellar ligament



m Tibia

A iy - B Receives the weight of body

\ — ‘m“ from femur and transmits to foot
=D N e = K| | Second to femur in size and
8= e

| = | l( _ Artlcu_lates with fibula proximally

o | LS and distally
| o = Interosseous membrane
m Fibula
Iy | Does NOT bear weight
T A, Muscle attachment

Not part of knee joint
Stabilize ankle joint



Cuboid
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m Function:

Supports the weight of the
body

Act as a lever to propel the
body forward

m Parts:

Tarsals

m Talus = ankle
Between tibia and fibula
Articulates with both

m Calcaneus = heel

Attachment for Calcaneal
tendon

Carries talus
Navicular
Cuboid

Medial, lateral and
intermediate cuneiforms

Metatarsals
Phalanges



m 3 arches

- Medial Longitudinal
1 Lateral

1 Transverse

m Has tendons that run
inferior to foot bones

~1 Help support arches
of foot

m Function
1 Recoll after stepping

Transverse arch
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Joints of Lower Limb

_m Hip (femur + acetabulum)

Ball + socket
Multiaxial
Synovial

" m Knee (femur + tibia)

Hinge (modified)
Biaxial
Synovial
Contains menisci, bursa, many
ligaments
m Knee (femur + patella)
Plane
Gliding of patella
Synovial



-

[P - M

IRV

Joints of Lower Limb

Proximal Tibia + Fibula
Plane, Gliding
Synovial
Distal Tibia + Fibula
Slight “give” (synarthrosis)
Fibrous (syndesmosis)
Ankle (Tibia/Fibula + Talus)
Hinge, Uniaxial
Synovial
Intertarsal & Tarsal-metatarsal
Plane, synovial
Metatarsal-phalanges
Condyloid, synovial
Interphalangeal
Hinge, uniaxial



Muscles
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I\/Iuscles of Hip and Thigh

Inferor vena cava

’ -““w-" ,.l ' ‘u':

Paoas majpor

Inguinal ligament

Femoral nerve

Femoral sheath
Lymiphatics

in femoral canal -

Famoral artary i:" i
ubic

Famaral vein symphysis

Adductor canal

i .

PDI:IlHEEil artean_. 4&?—— |

\U/
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m Gluteals
Posterior pelvis
Extend thigh
Rotate thigh
Abducts thigh

m Anterior Compartment Thigh

Flexes thigh at hip
Extends leg at knee

m Medial/Adductor
Compartment
Adducts thigh
Medially rotates thigh
m Posterior Compartment
Thigh
Extends thigh
Flexes leg



Gluteals

m Gluteus maximus
Origin - llium, sacrum and coccyx

Insertion - Gluteal tuberosity of femur,
liotibial tract

Action - Extends thigh, some lateral
rotation and abduction

Innervation - Inferior gluteal nerve
m Gluteus medius

m Gluteus minimus
Origin - llium
Insertion - Greater trochanter of femur
Action - Abduction, medial rotation
Innervation - Superior gluteal nerve

m Lesser Gluteals help stabilize hip
to allow fluent bipedal walking
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Tubercis of
crast of ilum

Giluteus medius

Attachment to tibia

i

Tibia ———
|

Deep fascia of kg
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Posterior Pelvis

m [ensor fasciae latae

Origin — iliac crest and
anterior inferior iliac spine

Insertion — iliotibial tract

Action - Flex thigh, abduct
thigh, medial rotation of
thigh

Innervation — Superior
gluteal nerve



L znterlor (-,ompartment Thigh

m  Quadriceps femoris

Sartoris

Straight head of rectus femoris

| I.I' ‘; lnl | Wastus lateralis

I W s | Rectus femoris
| i \§

Quadriceps femoris tendon

Fatella

Patellar ligament

Pes anserinus
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Reflected head of rectus femoris)

71 Rectus femoris
= Origin — anterior inferior iliac
spine, margin of acetabulum

= Insertion — patella and tibial
tuberosity via the patellar
ligament

m Action — extends knee, flexes
thigh
1 Vastus lateralis
1 Vastus medialis
1 Vastus intermedius
m Origin - femur

= Insertion — patella and tibial
tuberosity via the patellar
ligament

m Action — extends knee
Sartorius
= Origin - anterior superior iliac
spine
m Insertion — medial tibia

m Action - flex, abduct, lat rotate
thigh; weak knee flexor



crest of flum <

Attachment to tibia

Tibia ——F—
|
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Anterior Compartment Thigh

m lliopsoas

Origin - llia, sacrum,
lumbar vertebrae

Insertion — lesser
trochanter

Action — flexor of thigh

Innervation — femoral
nerve



)
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Adductors

m  Adductor longus
Adductor brevis

Adductor magnus
Origin — inferior pelvis
Insertion - femur
Action — adducts and medial rotates
Innervation — Obturator nerve
m Pectineus
Origin - pubis
Insertion — lesser trochanter
Action — adducts, medial rotates

Innervation — femoral, sometimes
obturator

m Gracilis
Origin - pubis
Insertion — medial tibia

Action — adducts thigh, flex, medial,
rotates leg

Innervation — Obturator nerve



Posterior Eompartment - Hamstring

m Biceps femoris (2 heads)

1 Origin — ischial tuberosity, distal
femur

1 Insertion - lateral tibia, head
fibula

1 Action - thigh extension, knee
flexion, lateral rotation

m Semitendinosus

m Semimembranosus
1 0rigin - ischial tuberosity
1 Insertion - medial tibia

1 Action - thigh extension, knee
flexion, medial rotation
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Muscles of the Leg

m Anterior Compartment
Dorsiflex ankle, invert foot, extend toes
Innervation: Deep fibular nerve

m Lateral Compartment

Plantarflex, evert foot

Innervation: Superficial Fibular nerve
m Posterior Compartment

Superficial and deep layers

Plantarflex foot, flex toes
Innervation: Tibial nerve



Anterior Compartment

Elsevier. Drake et al: Gra

m Tibialis anterior
1 Origin - tibia
1 Insertion - tarsals
1 Action - dorsiflexion, foot inversion

m Extensor digitorum longus
1 Origin — tibia and fibula
1 Insertion - phalanges
1 Action — toe extension

m Extensor hallucis longus

1 Origin — fibula, interosseous
membrane

1 Insertion — big toe
1 Action - extend big toe, dorsiflex

's Anatomy for Students - www.studentconsult.com fo Ot




"
Lateral Compartment

m Fibularis (peroneus) longus
1 0Origin — lateral fibula

-1 Insertion — 51" metatarsal,
tarsal

-1 Action - plantarflex, evert
foot
m Fibularis (peroneus) brevis
1 Origin — distal fibula

1 Insertion - proximal fifth
metatarsal

© Elsevier. Drake et al: Gray's Anatomy for Students - tudentconsult u ACtIOﬂ — Same as above”
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Superficial Posterior Compartment

m Triceps surae

Gastrocnemius (2 heads)

= Origin - medial and lateral condyles of
femur

m Insertion - posterior calcaneus via
Achilles tendon

Soleus

= Origin — tibia and fibula

m Insertion — same as above
Action of both — plantarflex foot

m Plantaris (variable)
Origin — posterior femur
Insertion — same as above!

Action — plantarflex foot, week knee
flexion




Beep Bosterior Compartment

. t.j’ _h Sokeal ns

Origin of flexar

Titialis
posterior

Flesor
digitarum
longus

Crrigin of flexor
hallucis longus

Medtal r Lateral

Groove on inferior
surface of sustentaculum

navicular ji tali of calcanaus bone

Elsevier. Drake et al: Gray's Anato for Students - www.studentconsult.com

Popliteus

Origin - lateral condyle femur

and lateral meniscus

Insertion — proximal tibia

Action — flex and medially rotate leg
Flexor digitorum longus

Origin - tibia

Insertion - distal phalanges of toe 2-5

Action — plantarflex and invert foot, flex toe
Flexor hallucis longus

Origin - fibula

Insertion - distal phalanx of hallux

Action - plantarflex and invert foot, flex toe
Tibialis posterior

Origin — tibia, fibula, and interosseous
membrane

Insertion - tarsals and metatarsals
Action - plantarflex and invert foot



l.. Anterior compartment
|

Femur
Posterior
compartmant \\_/
\ |
III'\ ,"I Meadial compartmerit
' Anterior compartment
I
Lataral —
compartment

Postenior compartment
C! Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Innervation
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Plexuses of the Lower Limb

Lumbar Sacral

Superior gluteal nerve (L4 to S1)

lio-imguinal (L1}
lliohypogastric (L1}
Sclatic nerve (L4 to 52)

Genitofemoral (L1, L2)
| ateral cutanecus nerve (L2, L3}

Sacrospinous ligament

Femoral nerve (L2 to L4}

Obturator narve (L2 o Ld)

Tibial nerve {oranch of sciatic)
L4 to 53)

Commeon fibular nerve (branch of sciatic
L4 to 52)
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m “Lumbosacral plexus”

m Lumbar Plexus
Arises from L1-L4

Lies within the psoas major
muscle

Mostly anterior structures

m Sacral Plexus

Arises from spinal nerve
L4-S4

Lies caudal to the lumbar
plexus

Mostly posterior structures



" A
Lumbar Plexus

m Femoral nerve
Cutaneous branches
= Thigh, leg, foot (e.g. saphenous nerve)
Motor branches

= Anterior thigh muscles (e.g. quadriceps,
sartorius, iliopsoas)

ol m Obturator nerve
Sensory

= Skin medial thigh; hip, knee joints
Motor
o —— m Adductor muscles
— = m Lateral femoral cutaneous

o et o Sensory
m = Skin lateral thigh

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com m G en itofe mor al
Sensory

m Skin scrotum, labia major, anterior thigh

Motor
m Cremaster muscle
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Sacral Plexus

m Sciatic

Antenor rami
Dorsal divisions _’_’________:__:—_—_0 L4 =
Vertral divisians C-’// /
|’.-’
Lumbosacral trumk _onm |

Common fibular part

Tibial part

To quadratus femaris and
inferior gemellus muscles

To chturator internus muscle

Fosterior femoral cutaneous nenve

Perforating cutaneous nene

(© Elsevier. Drake et al: Gray's Anatomy for Students

Pelvic splanchnic nerves

= Sacral plexus

- www.studentconsult.com

Motor:
s Hamstring
Branches into:
m Tibial nerve

Cutaneous
= Posterior leg and sole of foot
Motor
= Posterior leg, foot
s Common fibular (peroneal) nerve
Cutaneous
= Anterior and lateral leg, dorsum foot

. Motor

= Lateral compartment, tibialis anterior,
toe extensors

m Superior gluteal nerve
Motor

= Gluteus medius and minimus, tensor
fasciae latae



" A
Sacral Plexus (continued)

m Inferior gluteal nerve

Motor
m Gluteus maximus

m Posterior femoral
T s cutaneous nerve

Sensory

m Inferior buttocks, posterior
thigh, popliteal fossa

= == |m Pudendal nerve
ﬁ:—.&r@cuccygeal eeeee S e n S O ry
e " m External genitalia, anus
b g mennroe Motor
(C) Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com .
m Muscles of perineum




Vasculature
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Arteries

Inferscr phirenic vens

m Common iliac (from
aorta) branches into:

T Internal iliac
m Supplies pelvic organs

~1 External iliac
m Supplies lower limb

Right axternal ilkac Left axternal iliac
artery and vein artery and vein
Right femoral Left fernaral
artery and vein artery and vein
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Arteries

m Internal iliac branches into:

Prriformis muscle

||||||||||||||||||

Obturator canal

ccccccccccccccc
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Cranial and Caudal Gluteals

(Superior and Inferior)

m Gluteals
Internal Pudendal

m Perineum, external genitalia
Obturator

m Adductor muscles
Other branches supply rectum,

bladder, uterus, vagina, male
reproductive glands




i Krteries

Ful:lic_sxrnphysis
External iliac artery T ™
' ]

ll'y

m External illac becomes.......

0 Femoral
m Once passes the inguinal ligament

m Lower limb
m Branches into Deep femoral
-1 Adductors, hamstrings, quadriceps
1 Branches into Medial/lateral femoral
circumflex
= Head and neck of femur

m Femoral becomes......
1 Popliteal (continuation of femoral)

m Branches into:
0 Geniculars
= Knee

m Splits into:

0 Anterior Tibial
= Anterior leg muscles, further branches to

feet

0 Posterior Tibial
= Flexor muscles, plantar arch, branches to

tneg

Superficial epigastric artery

Sartorius muscle—SS

Superficial ciroumflex iliac artery —
Femoral arfery——

midway batween anterior [ 8K
superior iliac spine [

and pubic symphysls |
inferior to inguinal ligament | 1

Superficial axternal
pudendal artery

Deep external pudandal artery
Deep artery of thigh —

Vastus medialls muscle

Gracilis muscle

Artery In adductor canal

Rectus femors muscle

Vastus lateralis muscle

1
148 |
Artery passes posteriory ',I :
thraugh adductar hiatus and Y
becomes popliteal artery

Vastus medialis muscle

Sartorius muscla
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Camrman iliac vein

Internal iliac vein

External lliac vein

Inferior and superiar
gluteal veins

Obturator vein

Femaral vein

Anterior and posteriar
tibial veins

a
saphenous
i
) Superficial
r weins
saphenous
i
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m Deep Veins: Mostly share names of
arteries
Ultimately empty into Inferior Vena
Cava
s Plantar
m Tibial
m Fibular
m Popliteal
s Femoral
m External/internal iliac
m Common iliac

m Superficial Veins
Dorsal venous arch (foot)

Great saphenous (empties into femoral)

Small saphenous (empties into
popliteal)



