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Learning Objectives

e General anatomy of muscles.

* Arrangement of muscles within their compartments enclosed by
fasciae.

* Origin and insertion, innervation, and function of muscles.
* Topography of nerves and vessels of the limbs.

* |dentifying and drawing structures observed on cross-sections of the
limbs.



How to effectively learn origin and insertion,
innervation, and function of muscles?!!

C. Riedinger - An easy way to learn muscles
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Scalene
Muscles

s Brachial Plexus *rawit)

Pectoralis Minor
Muscle
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Scapula
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First rib
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General Overview of Function
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UPPER LIMB
OMPARTMENTS
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Pectoral branch of thoraco-acromial artery

Deep cervical
fascia

Omohyoid
Clavicle
Subclavius

Costocoracoid
membrane

Pectoralis
minor

Pectoral
fascia
Pectoralis
major
Suspensory
ligament of
axilla

Axillary fascia
— Axillary fossa

(B) Lateral view of sagittal section

Lateral pectoral norve
Pectoralis minor

Medial pectoral

Attachment of fascia
1o floor of axila
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Delto-pectoral triangle

Cephalicvein <=

costocoracoid
membrane

Basilic vein

Cephalic
vein




Boundaries of the axilla

Posterior axillary

skin fold

Dome of skin on

floor of axilla

Anterior axillary skin fold
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Musculocutaneous n.
Radial n.

Brachial fascia

Medial brachial
fascial compartment

Axillary sheath \\_ g W CCF
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MEDIAL BRACHIAL AXILLARY ARTERY

FASCIAL
COMPARTMENT 2

AXILLARY VEIN

ULNAR NERVE

RADIAL NERVE MEDIAN NERVE

LATISSIMUS DORSI



Cords of brachial
plexus:

Lateral cord
Medial cord

Posterior cord

Humerus

Axillary nerve

Radial nerve and
profunda brachii artery
in radial groove

nerve
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arm
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Palmar
aponeurosis

Midpalmar
space

Medial fibrous
septum to 5th

metacarpal

Hypothenar
fascia

5th
metacarpal

Dorsal fascia

(aponeurosis)

(A)

@ Hypothenar compartment
[0 Thenar compartment
[OJCentral compartment

B Adductor compartment

[@ Interosseous compartment

Thenar
space

Thenar
fascia

1st
metacarpal

1st dorsal
interosseous

Adductor

pollicis

Lateral fibrous septum
from lateral border

of palmar aponeurosis
to 3rd metacarpal
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TOPOGRAPHY OF THE UPPER LIMB.
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Brachial Plexus Atlas presentations
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Axillary Fossa

Pectoralis major m. Lateral cord of
- brachial plexus

Pectoralis minor m.
Coracobrachialis m.

Axillary

: Short sheath
Biceps | head ;

Ebrachu m. Long Axiliary v.

: head Axillary a.
\Inrt:;‘tll;bular Medical cord of
'g brachial plexus
Head of

Posterior cord of

humerus brachial plexus

Lymph

Long thoracic n.
nodes

Deltoid m.
Serratus
Scapula anterior m.
Infraspinatus m. |
Inferior view Subscapularis m.
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Pectoralis

(B) Inferior view of transverse section
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wall




Foramen humerotricipitale et Canalis Suprascapularis
omotricipitale .

Suprascapular

SUPERIOR BRANCH
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Regio carpalis, canalis carpi

Hypothenar

retingculum Haxarum
transverss carpal lgamen

m. lesor digiterum supelicialis

madian narve . lendines

vaging communizs muscularum

m. Aexar pallicis longus
Flexorm

- tendan

m. Hexor digitarum profundus

m. flexor carpi radialis - tendon - lendines

Deep transverse
metacarpal ligament

Synovial sheath

FDS and FDP
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digital synovial
sheaths

First
lumbrical (L)

Flexor pollicis
longus tendon in digital
synovial sheath

Adductor pollicis

of 5th digit
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digiti minimi
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brevis
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—
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Common synovial sheath
of FDS and FDP

Flexor digitorum '
superficialis ==X ’ : o
(FDS) 4 Flexor carpi radialis

Flexor pollicis longus

A Anterior view
Flexor digitorum profundus (FDP)

Ulnar  Carpal tunnel

_ nerve |

Ulnar artery , wiined in Flexor retinaculum
purpie) Median nerve
‘ Flexor carpi

FDS (1-4) radialis
FDP (1-4)
Flexor pollicis
on synovial sheath longus
of FDS and FDP :
Trapezium
Hamate
Trapezoid

Capitate
B Transverse section ¥
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Ulnar artery
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Deep branches

ulnar nerve
Recurrent motor

branch of the
median nerve

Palmar
cutaneous
branch of
median nerve

Transverse carpal
ligament
volar carpal ligament

Median nerve
Ulnar nerve

Radial artery Ulnar artery






Chiasmatic
Formation
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UPPER LIMB COMMON
NERVE INJURIES

Ulnar nerve

\ﬁ ~>  “Claw hand”
Q / = Inability to extend fingers at
\

interphalangeal joints,

\ results in permanent flexion
= claw
(o Mackan nrve i = Median nerve
“‘Ape hand”

| = Inability to oppose thumb
! » Radial nerve
> “Wristdrop”

Clawhand Inability to extend the hand,
A 5 o inability to fully extend forearm




Brachial Plexus — Injuries

(Upper Roots) *Injury at supraclavicular portion.




Brachial Plexus — Injuries

(Lower Roots) *Injury Infraclavicular portion, axillary fossa.




Brachial Plexus — Injuries
(Upper Roots Injury) (Lower Roots Injury)
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Median n. & Common Injuries

A. Anterior view

Median nerve (C5-C8,T1)

Pronator teres muscle
(ghosted)

Flexor digitorum superficialis
musdle (cut and ghosted)

Flexor i radialis
nmdac(‘é.?t)

ey
Median Nerve
1 q} U r\‘l Flexor di
R o
(lateral part supplied by median

nerve, medial part by ulnar nerve)

Common palmar
digital nerves

1st and 2nd
lumbrical muscles

Dorsal branches to skin
over dorsum of distal
phalanges

Comgressed
nerve

B. Cutaneous distribution,
anterior view

Carpal ligament—""

Median nerve~"

Carpal Tunnel Syndrome

Median nerve

C. Cutaneous distribution,
posterior view




Ulnar n. & Common Injuries
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Radial n.
& Common Injuries
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radial nerve \\
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Claw Hand

These two 4
conditions may
appear similar
however they are
not the same!

SIGN OF BENEDICTION

FLORIDA

CLAW HAND
PALMAR SURFACE
CLAW HAND 4 OF HAND
INJURY TO THE ULNAR NERVE 5
EXTENSOR DIGITORUM
IS UNOPPOSED

StaTE UNIVERSITY COLLEGE OF MEDICINI



Musculocutaneus n. & Common Injuries




Axillary n. & Common Injuries

Deltoid

Upper lateral
cutaneous nerve
of arm

Teres
minor

[l Anterior terminal division
[l Posterior terminal division




Long Thoracic n. & Common Injuries
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Suprascapular n. & Common Injuries

Superior
transverse Suprascapular Suprascapular
ligament nerve artery

Suprascapular

Supraspinatus
muscle wasting

Infraspinatus
muscle wasting

Superior
Posterior «}> Anterior
Inferior



Learning Objectives ***REMINDER!!!!

e General anatomy of muscles.

* Arrangement of muscles within their compartments enclosed by
fasciae.

* Origin and insertion, innervation, and function of muscles.
* Topography of nerves and vessels of the limbs.

* |dentifying and drawing structures observed on cross-sections of the
limbs.
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Lateral cutaneous n.
of the thigh
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Lumbosacral trunk

Superior gluteal n\.

_ ' Intercostal
: / nerves

Femoral n. ( —

Obturator n.

Genitofemoral n.

Inferior gluteal n. 7= Lumbar
/ plexus

Post. cutaneous -

nerve of thigh  \
Pudental n. CCF
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Sciatic n. plexus
Peroneal division

Sciatic n.
Tibial division




F Spinal cord

Lumbar Plexus *drawit)

e Cervical
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*To intertransversars
and quadratus lumborum
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Sacral Plexus

Terminal and collateral
branches

[

|

Branches from posterior division

Superior gluteal nerve (L4, 5.51)

Nerve to piriformis (S12)
e

Inferior gluteal nerve (L5:51.2)

Branches from both anterior and
posterior divisions

Postenor femoral
cutaneous nerve
($§1.2.3)

Common
peroneal nerve

To hamstring muscles

To obturator and gemellus

Tibial nerve

Spinal cord

*(draw it) _
Cervical
plexus
Plexus root
Divisions
{ From anterior .
Posterior [black] and primary B ral:h | al
anterior divisions |
(To lumbar plexus) ar™ L4 p exus
(Lumbosacral trunk) .
> Ls 1
Intercostal
nerveas
S
7 , S2
s3 Lumbar
plexus
To pudendal plexus
o meas 2?;;3'5

Branches from the anterior divisions

To quadratus femoris and
gemelius inferior muscles

b L8812

superior muscles /
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Skin

MGURE 1

Communicatng
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ACCESSOry
saphenous veins

Superficial
compartment —

Saphenous  Muscle
vein
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intermediate
compartment

Muscular fascia







VARICOSE VEINS HEALTHY VEINS
Calf Muscles Help Upward Blood Flow i -

Valves prevent Blood flow caused by Blood FI
backflow muscle contraction Blood Flow S
Valve
Calf muscle open ¢
acts as Damaged Valve \ Valve Closes
pump for
deep leg

veins

Blood Collects
in the Vein

Valve
closed [\

Calf muscle relaxed Calf muscle contracted

T To heart T To heart

—

B s —
=t

=

W

(a) Skeletal muscle contracted (b) Skeletal muscle relaxed




Tibialis anterior
Exiensor dig, longus

g

Ezxt, Lall. long,

""1, " ket, dig. brevis

(apoosrosls)  Tendn caleane
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|

Aongus
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Retro-inguinal space
(Lacuna vasorum et musculorum)



Femoral nerve,
artery, and vein

lliacus fascia

Inguinal
ligament

Fascia lata

Deep inguinal
lymph node

Femoral sheath

Fossa ovalis

Surface Anatomy of anterior thigh

Inguinal ligament

Femoral nerve
Femoral artery
Femoral vein

Lymphatics passing
through femoral canal

Pubic tubercle

Medial margin of
sartorius muscle

Pubic symphysis

Medial margin of
adductor longus
muscle

Anterior superior iliac spine

Femoral triangle
SARTORIUS MUSCLE

ADDUCTOR LONGUS
MUSCLE

RECTUS FEMORIS
MUSCLE

Gracilis muscle

VASTUS LATERALIS 1

MUSCLE

VASTUS MEDIALIS
MUSCLE
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Patella

Anterior
compartment
Tibia

Anterior compartment

Lateral
compartment

Lateral

compartment Deep Posterior
compartment
Soleus
/ Plantaris (tendon)
/ Superficial
Deep and superficial posterior
s compartment
posterior Gastrocnemius

compartments



Compartments in lower leg

Deep posterior
compartment

Superficial posterior
compartment

Fibula

Lateral
compartment

Anterior
compartment Nerve

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.

Vasa tibialia posteriora, .-
Nervus tibialis

Sehne des M. plantaris
(in Fett eingebettet)

Fascia cruris, Lamina snperficialis -~~~
(suralis)

. Fascia eruris

-Membrana interossea

Septum intermusculare anterius

(fibulare)

.. Vasa tibialia anteriora und
Nervus peronacus profundns

~ Crista anterior
~Facies lateralis

(fibulare)

CFacies medialis

Crista lateralis

Ferse -~ (RN : " Facies posterior

: v Cnista medialis
! Zwischensehne des M. soleus
Arteria peronaeus mit Begleitvenen

Vena saphena parva und Nerv, cutaneus surae medialis

/s



Greater
saphenous v.

Superficial Saphenous n.
peroneal n.

Post. tibial
and FDL
tendons

Peroneus L.
tendon
Peroneus Br
tendon Post. tibial
Sural n nerve and
. vessels

Achilles
tendon

Fic. 661 —Transverse section through the lower part of the ankle-joint.

Exztensor hallucis longus

Arteria dorsalis pedis

T'ibialis anterior Musculo-cutlaneous nerve

Extensor digitorum longus and peroneus tertiug
in fibrous loop of inferior extensor retinaculum

Anterior tibial nerve

Medial malleolus

Lateral malleolus

- ) Posterior talofibular

ligament
Fl digitorum longus y
exor dugi g e 1’eromei, brevis et

Posterior tibial nerve longus
Posterior tibial arte L i Sural witve
5, £yf !ﬂ Short saphenous vein
Flexor hallucis longus gt o/

11

y! #
—- Fat

Tendo calcaneus
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Ankle joint

Tibia, medial malleolus

Medial ligament (deltosd ligament),

tiblocalcaneal part
Tendon of tibialis posterior

Tendon of flexor digitorum longus

Flexor retinaculum
Subtalar joint (talocalcaneal joint)

Interosseus talocalcaneal ligament

Tendon of fibularis brevis

Medial plantar nerve and vessels

Tendon of fibulasis longus

Abductor hallucis

Flexor accessorius
Lateral plantar nerve
Flexor digitorum brevis

Calcaneus

Abductor digiti minimi

Plantar aponeurosis




Key

=

mmm Medial compartment of sole
mmm Central compartment of sole
== Lateral compartment of sole
—= Interosseous compartment

of foot

mmm Dorsal compartment of foot

Dorsal fascia

Plantar fascia

/

Fascial compartments

- Hallucis (15t digit) muscles, medial plantar a/n

- Digitorum flexors, lumbricals,

quadratus plantae, lateral plantar a/n

Lateral:| Digiti minimi (5% digit) muscles

Interosseus:| Metatarsals, interossei, deep plantar and
metatarsal vessels

- Extensors




Intermediate
dorsal cuta- Extensor
Interossei  neousn.  digitorum longus

Extensor
Deep fibular n.,
digitorum longus dorspa] pedala.
3rd metatarsal

Extensor

digitorum longus Extensor
hallucis longus
Lateral dorsal
cutaneous n. Medial dorsal
cutaneous n,

Dorsatl;:s‘gf:' 2nd metatarsal
Abidiacise Medial cuneiform
it fpinimg L . . K- S phige Tibialis anterior
Opponers - ) - : B g + 3
digiti minimi Deep layer of
plantar fascia
Flexor digiti
minimi brevis Saphenous n.,
cutaneous branch
Lateral plantar
a. andwv. Abductor
hallucis
Lateral
plantarseptum Lateral plantar
n., deep branch
Lateral plantar n.,
superficial branch Flexor hallucis

brevis

Quadratus Aponeurosis
plantae of flexor Plantar Medial plantar Flexor hallucis longus
ks digitorum longus aponeurosis a. and n.
longus Flexor Deep Medial plantar

digitorum brevis plantar arch septum



Talus
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Calcaneus
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Prosimal phalanx, base ) ~SE s T $L i Calcaneal fat pad
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Adductor hallucis, obiique head Long plantar igament Plantar aponeurosis
Flexor accessonus Flaxor digdorum beevis




TOPOGRAPHY OF THE LOWER LIMB.
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hacus

minmus

Subcostal n

lliohypogastric n.

lioinguinal n.

Genitotemoral n.

Lateral femoral
cutaneous n.

Femoral n.

Quadratus
lumborum m,

Psoas major m.

Inguinal
ligament




Piriformis foramina (Foramen ischiadicum majus et minus)

glutea

nerve ~

. mfcmor_
gluteal

pucdenda’

NEIRES

Superficial branch

i) ) N Deep branch
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§ Superior gluteal

~— BN artery and vein
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Femoral Triangle
Trigonum femorale

Surface Anatomy of anterior thigh

Anterior superior iliac spine

Inguinal ligament
Femoral triangle
Femoral nerve
Femoral artery SARTORIUS MUSCLE

Femoral vein

Lymphatics passing ADDUCTOR LONGUS
through femoral canal M U SC LE

Pubic tubercle
Medial margin of RECTUS FEMORIS
sartorius muscle MUSCLE

Pubic symphysis Gracilis muscle _-
VASTUS LATERALIS

. MUSCLE

Medial margin of

adductor longus

muscle VASTUS MEDIALIS
MUSCLE




Femoral Triangle

(Tr

)

femorale

igonum




Anterior superior iliac spine

Inguinal ligament

Femoral Hernias N
(hernia femoralis) o

Femoral nerve

Lacunar ligament
(Gimbernat’s)

Pectineal ligament
(Cooper’s)







Adductor canal (Canalis adductorius)
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Adductor canal
(Canalis adductorius)

Pes Vastus Adductor . Nerveto
anserinus Medialis canal Sartorius vastus medialis vein

Medial
retinacular
fibers

Great saphenous Gracilis Saphenous Sartorius Femoral
vein nerve antery




Popliteal fossa (Fossa poplitea)

Biceps
femoris

Semimembranosus

Plantaris

Gastrocnemius
(medial head)

Gastrocnemius £
(lateral head)




Popliteal fossa (Fossa poplitea)

Popliteal
artery Tibial
nerve
Popliteal Common fibular
vein nerve
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Fibular canal (Canalis fibularis)
and
Musculofibular canal (Canalis musculofibularis)
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el /i | \ » nerve Common fibular nerve ——j, . " % '/"' Popliteal
kY Superficial fibular nerve v/ Tibial Ant. tibial
\ ' MO artery
Post ’ - ~
Biairsie : n ~Tibial-
head!of , v tibial I B4 fibul
ibula | | JA ~ i ibular
: Cutaneous branches of Deep fibul; trunk
the superficial fibular nerve
nerve 4 “‘ Fibular
N
Perf. branch of
fibular
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_ Anterior tibia
artery

us brevis Extensor
ligitorum hallucis
longus

Tibialis anter

\ Medial
i\ malleolar arte

a. dorsalis pedis
(important to palpate its pulse)

malleolar
artery

Dorsalis pedis
artery

Anterior, Tibial Artery

Darsalis Fedis Artery 1

1st dorsal
metatarsal
artery
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Dorsalis Pedis Artery 2
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Retromalleolar spaces (Spatium retromalleolare laterale et mediale)

Tibialis anterior
" Eatensor dig. longus

Bat. hall. long.
Eat. dig. brevis

Dendo calcancus
Peronaeus longus

Peronceus tertius




Ankle joint

Tibia, medial malleolus

Medial ligament (deltosd ligament),

tiblocalcaneal part
Tendon of tibialis posterior

Tendon of flexor digitorum longus

Flexor retinaculum
Subtalar joint (talocalcaneal joint)

Interosseus talocalcaneal ligament

Tendon of fibularis brevis

Medial plantar nerve and vessels

Tendon of fibulasis longus

Abductor hallucis

Flexor accessorius
Lateral plantar nerve
Flexor digitorum brevis

Calcaneus

Abductor digiti minimi

Plantar aponeurosis




Tarsal Canal (Canalis malleolaris)




Plantar region (Planta pedis
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tendon of flexor hallucis longus

oblique head

flexor hallucis

plantar metatarsal arteries

deep plantar arterial arch

adductor hallucis
(oblique head)

lateral plantar artery

abductor digiti minirmi

flexor digitorum brevis

arterial calcaneal anastomosis




Anterior cutaneous branches
(intercostal nerves)
Lateral cutaneous branches
(intercostal nerves)

Subcostal nerve

— Femoral branch
(genitofemoral nerve)
— llioinguinal nerve

Lateral femoral
cutaneous nerve
Obturator nerve

Anterior
cutaneous

nerve

Femoral nerve

Saphenous
nerve
Lateral

cutaneous
nerve Common

peroneal

Superior nerve

peroneal
nerve
Sural nerve/
tibial nerve
Deep peroneal
nerve

L1 L2 L3 L4 LS

St

S2

S3

S4

Hip Flexion I

Extension

Abduction

Adduction

Medial rotation

Lateral rotation

Knee Flexion ‘ 1l

Extension

Ankle Dorsiflexion

Plantar flexion

Big toe dorsiflexion

Levator ani

Coccygeus

LOWER LIMB




Lumbar plexus Syndrome

Muscular nnervation Muscular nnervation
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Spinal nerve roots
\ in spinal canal

“INSERTION POINT
o T Arars ClifFoe<t
L5 transverse

process on right




Common Fibular nerve injuries

Normal Foot

Drop Foot




Sensory: Tibial n. - Proximal injury

Sensory Loss over:

Lateral side of the leg Complete division

and foot (sural nerve). results in the

Trophic ulcers in the followung Cimical
features:

SOIe,' Motor:

| ‘ All the muscles in
the back of the ileg
and the sole of the
foot are paralyzed.
The opposing
muscles Dorsiflex
the foot at the ankle
joint and Everi the
fooi at the subtalar
joint, an attitude
referred to as
Talipes

Calcaneovalqgus.




Tarsal
Tunnel
Syndrome




Sensation

Motor Function

Peroneal Peroneal
Nerve Nerve
Palpate .-—/"5_% The ability to
dorsal ( —- dorsiflex
surface of the - e ankle and
foot foes
Tibial Tibial
Nerve Nerve e
Palpate = = The ability to ‘g\—\
plantar . 7 plantar flex /
surface of —~— ankle and (
foot = toes L




How to Practically Study this Chapter

Navigate a muscle course from origin to insertion by palpation
a) onyour self
b) onacolleague

Examine the function of all muscles in groups by the innervating nerve.
a) onyour selfin front of a mirror
b) on acolleague by observing the moving muscle

Trace the course of nerves and vessels
a) From its originating branch to its terminal end
b) Navigate by space and surrounding structures
c) Drawit

Draw cross sections projecting proper anatomical relationships between the structures.
a) Create your own from your understanding
b) Correct your own drawing as you revise and compare to references
c) Discuss your drawings in groups



