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Brachial plexus
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Roots

Cords Divisions ' Trunks
) C5

Dorsal scapular nerve

Brachial " e
plexus

Nerve to subclavius

Lateral pectoral nerve

) Long thoracic nerve
Axillary nerve

Upper subscapular nerve

A Thoraco dorsal nerve
Median nerve \

Medial pectoral nerve

Lower subscapular nerve

Ulnar nerve Radial nerve

. Medial cutaneous nerve of the arm
Medial cutaneous nerve of the forearm
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Somato
sensory
Inner-
vation

= nn. supraclaviculares

aneus brachii lat. sup.

n. cuneus brachii lat. sup. {n. axillaris)

(n. axillaris)

nn. intercostobrachiales

n. cutaneus brachii lat. inf. Litaneus brachii lat. inf.

(n. radialis) {n. radialis)
n. cutaneus brachii med.
n. cutaneus brachii post.
{n. radialis)
n. cutaneus

antebrachii lat.
(n. musculo-

n. cutaneus antebrachiil
cutan eus)

(n. musculocutaney

n. cutaneus antebrachii med.

n. cutaneus antebrachii post.
(n. radialis)

r. superficialis
n. radialis ™

r. palmaris n. mediani

uperficialis
r. palmaris n. ulnaris ]ﬁ" :
nn. digitales dorsales

n. ulnaris

nn. digitales palmares
n. mediani



Plexus brachialis (C4-T1)

 truncus (trunk)
 superior (C4+C5+C6)
* medius (C7)
* inferior (C8+T1)
fissura scalenorum

Co

L&)

 fasciculus (cord)
- |ateralis
« medialis =
 posterior

axilla

(&

relation to clavicula:
 pars supraclavicularis
 pars infraclavicularis




dorsal scapular nerve

nerve to subclavius

C5

suprascapular nerve

lateral pectoral nerve
6
7
8
musculocutaneous nerve

T

median nerve

long thoracic nerve

radial nerve

medial cutaneous nerve
of forearm

ulnar nerve

; : medial cutaneous nerve of arm
axillary vein



Plexus brachialis in axilla

Spinal sensory ganglion (posterior root ganglion)

Posterior ramus

Three trunks—supenor, middie, and inferior

Three anterior divisions—superior. middle. and inferior c5)|
Coracoclavicular ligament , — ' ! , ' (
. , o - = C6| Anterior rami
~ . ‘ ' B (roots of
Coracoacromial ligament g A . g == c7 brachial plaxus)
4 - cs
!
Articular disc of

stermoclavicular joint
Claviclo

Costoclavicular
ligament

15t rib

Rackal Median Ulnar Axidary nerve
nerve nerve  neve Musculocutaneous

Anterior view
| nerve [

Terminal branches (peripheral nerves)
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Plexus brachialis

Nerves and their roots

Pars infraclavicularis

n. musculocutaneus C5-7

n. medianus C5-T1

n. ulnaris

n. cutaneus antebrachii medialis C8-T1

n. cutaneus brachii medialis

n. axillaris C5-6

n. radialis C5-C8 (T1)




Pars supraclavicularis plexus brachialis

= motor nerves for spinohumeral,
thoracohumeral and shoulder girdle muscle

* n. dorsalis scapulae
 mm. rhomboidel
* m. levator scapulae

* N. suprascapularis

* M. supraspinatus + m. infraspinatus (+ m. teres
minor)
e articular capsule
 topographic sites: incisura scapulae
Incisura spinoglenoidalis




Pars supraclavicularis plexus brachialis

* n. thoracicus longus
* M. serratus anterior

* n. thoracodorsalis
e M. latissimus dorsi

* NN. subscapulares
* m. subscapularis
* M. teres major

* n. subclavius
* M. subclavius

* n. pectoralis medialis et lateralis
* m. pectoralis major et minor




Surface anatomy

Fossa infraclavicy!aris

M. deltoideus
Sulcus deltoideopectoralis -

M. pectoralis major ==

M. friceps brachii-—

M. biceps brachii~~— : 4

M. serratus anterior

--=-V. basilica

—— Fossa cubitalis

—-Epicondylus medialis

" TNV, mediana cubiti

====V. basilica

Spina scapulae

Acromion
L

B - - M. deltoidens

- M, triceps brachii
(caput longum)

== M. friceps brachii
(caput laterale)

__ M. triceps brachii
(tendo)

%-== M. triceps brachii
(caput mediale)

M. infraspinatus === M. brachioradialis

1
M. teres major

Olecranon M. exiensor

carpi radialis longu

M. anconeus

__M. extensor
ecarni radialic



Thoracohumeral muscles

*m. pectoralis major
* pars clavicularis
e pars sternocostalis
e pars abdominalis

rotation of insertion tendo
180° r

* m. pectoralis minor |
fascia clavipectoralis ~ -—————

nn. pectorales (med.+lat.)




Thoracohumeral muscles

M. serratus anterior
,<thoracoscapular muscle”
n. thoracicus longus

*m. subclavius

fascia clavipectoralis
. :

svalu




Superficial (first) layer of back muscles

spinodorsal muscle
* m. trapezius

—

* pars descendens S
* pars transversa S
* pars ascendens =
* speculum rhomboideum C7 N
n. accessorius + C3-C4-—2_— | f

spinohumeral muscle

 m. latissimus dorsi

n. thoracodorsalis

Insertion tendon inverted (180°)



Shoulder girdle
muscles

origin: scapula
Insertion: humerus

m. deltoideus

m. supraspinatus
m. infraspinatus

m. subscapularis

m. teres major
m. teres minor

A Dorsal shoulder muscles inserted on greater
tubercle and its crest, view from back

B Deltoid muscle seen from
the side

C Diagram of origin, course and
insertion of the muscles



M. deltoideus

O: pars clavicularis — lateral 1/3 of clavicula
pars acromialis — acromion
pars spinalis — lateral 2/3 of spina scapulae

|: tuberositas deltoidea humeri

F: p.c. — ventral flexion, abduction, internal
rotation)

p.a. — abduction above horizontal plane
p.S. — extension, external rotation
keeps head in fossa

In: n. axillaris

In paralysis spontaneous subluxation due to
weight of the upper limb




M. supraspinatus

O: fossa supraspinata

|: tuberculum majus humeri

F: abduction and external rotation of arm
In: n. suprascapularis

M. infraspinatus

O: fossa infraspinata

I: tuberculum majus humeri

F: adduction and external rotation of arm
In: n. suprascapularis

M. teres minor

O: cranial 2/3 of margo lateralis scapulae
I:  tuberculum majus humeri

F: external rotation of arm

In: n. axillaris

Petr Hajek, Hradec Kralové




M. teres major

O: posterior surface of angulus inferior
scapulae

In: crista tuberculi minoris

F: adduction, dorsal flexion and internal
rotation of arm

In: n. subscapularis

M. subscapularis

O: fossa subscapularis

I:  tuberculum minus

F: adduction and internal rotation of arm
In: n. subscapularis

Petr Hajek, Hradec Kralové



Rotator cuff

» fixation apparatus of caput humeri

* 4 muscles of shoulder girdle
* M. supraspinatus, m. infraspinatus, m. teres minor, m.
subscapularis
* rupture of rotator cuff
e rupture of m. supraspinatus
« fracture with abruption of tip of tuberculum majus




Incisura scapulae

Suprascapular notch

border:
* Incisura scapulae
e lig. transversum scapulae superius (cranially)

contents:
* N. suprascapularis

 vasa suprascapularia (above the ligament)

clinical problem: supraclavicular syndrome
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Incisura spinoglenoidalis

border:
e cavitas glenoidalis — laterally
* base of spina scapulae — medially
* lig. transversum scapulae inferius

contents.

* Nervus suprascapularis
 vasa suprascapularia



a. circumflexa scapulae
n. axillaris, r. muscularis

a. circumflexa humeri posterior




Trigonum clavipectorale / deltopectorale

deep: fossa ovalis infraclavicularis von Mohrenheimi
In fascia clavipectoralis

border:
* m. deltoideus — laterally
* m. pectoralis medialis — medially
* clacicula — cranially

contents:
* v. cephalica
* a. thoracoacromialis
* NN. pectorales (lat. et med.)
» branches of nn. supraclaviculares






Movements of shoulder joint
Ventral and dorsal flexion

Ventral flexion:

* m.deltoideus — pars
clavicularis

* m. coracobrachialis

* m. biceps brachii —
caput breve

Dorsal flexion:

* m. deltoideus — pars
spinalis




Movements of shoulder joint
Abduction and adduction

Abduction:

* m. deltoideus — pars acromialis +
clavicularis

* M. supraspinatus
* m. biceps brachii — caput longum

Adduction:

. Infraspinatus

. teres minor

. teres major

. Subscapularis

. biceps brachii — caput breve

. coracobrachialis

. triceps brachii — caput longum

3

3 3 3333




Movements of shoulder joint
External and internal rotation

External rotation

* M. supraspinatus
* m. infraspinatus
 m. teres minor

* m. deltoideus — pars
clavicularis

Internal rotation
* M. teres major
* m. subscapularis

* m. deltoideus — pars
spinalis




Axilla — fossa axillaris

four-wall pyramid-shaped fossa

border:
* Inferior surface of shoulder joint (top)
mm. pectorales (ventrally)
m. latissimus dorsi, m. teres major (dorsally)
m. serratus anterior, thoracic wall and its muscles (medially)
humerus and its muscles (laterally)
fascia axillaris (bottom)

e contents:
e a. axillaris and its branches
v. axillaris and its tributaries

plexus brachialis
(pars infraclavicularis)

n. thoracodorsalis
n. thoracicus longus
nodi lymphoidei axillares




serratus anterior

superior border of scapula first rib

clavicle

__— sternum

inlet from above

lateral wall
medial wall

outlet
anterior wall

scapula
subscapularis

fourth rib

teres major
latissimus dorsi

humerus et

\\\ \~ serratus anterior

N \
pectoralis major \

pectoralis major

pectoralis minor

bicipital groove
of humerus

- serratus anterior

coracobrachialis

teres major
scapula

lateral wall



Relation of structures in axilla

pectoralis major

axillary artery
medial cutaneous nerve of forearm

v

bicipital groove

axillary vein

medial cutaneous nerve of arm

) ~ teres major

ulnar nerve

humerus y—)

coracobrachialis
musculocutaneous nerve radial nerve

median nerve



Pathway of main vessels and nerves of upper limb

fissura scalenorum — axilla — septum intermusuclare
brachii mediale — fossa cubitalis

Milo§ Grim, Upper Limb Muscles Innervation, Blood Supply



first part of axillary artery
second part of axillary artery

first rib

/""—\

T
third part of axillary artery \\\\\
\

subclavian artery

\t

highest thoracic artery

; % ™
anterior and posterior f ;i“
circumflex humeral \ i /'\s/= "+

arteries

thoracoacromial artery
pectoralis minor

\\ lateral thoracic artery

axillary vein

brachial artery

venae comitantes
of brachial artery

basilic vein
teres major
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supraclavicular nerves

cephalic vein
deltoid

trapezius

acromium

biceps and sternocleidomastoid

coracobrachialis

clavicle

e

: - manubrium sterni
long head of triceps

axillary artery

axillary vein — body of sternum

medial cutaneous nerve of arm

: L pectoralis major
subscapularis 25 P ;

~ latissimus dorsi
teres major
intercostobrachial nerve

cutaneous branches of
intercostal nerves

serratus anterior

\, N\ _ xiphoid process
long thoracic nerve / i, g

lateral thoracic artery

external oblique aponeurosis



coracoclavicular ligament
pectoralis major coracoacromial ligament\ trapezius

greater tuberosity
deltoid

sternocleidomastoid

musculocutaneous

narve supraclavicular nerves

cephalic vein

subclavius

thoracoacromial

coracobrachiakis
artery

median nerve

tﬂer;/rgg to . — manubrium sterni
€ rICepS  radial nerve lateral pectoral
posterior cutaneous nerve

nerve of arm S clavipectoral fascia

axillary nerve
ulnar nerve

lower subscapular nerve
subscapularis

pectoralis minor

middle subscapular nerve
latissimus dorsi

long thoracic nerve

lateral thoracic artery



levator scapulae

trapezius
dorsal scapular nerve

pectoralis major suprascapular nerve

deltoid lateral cord of brachial plexus
musculocutaneous nerve

S

short head of B \
biceps 0 )
coraco- S
brachialis | ; .
a T1
medial head — e s _
of triceps s B S~ L"erve to subclavius
long head ¥ ; NSNS ;
of triceps =N subclavius muscle

radial nerve
axillary nerve

subscapular nerves
thoracodorsal nerve
subscapular artery

axillary vein

subscapularis

pectoralis minor
long thoracic nerve

serratus anterior

external intercostal muscle S
anterior intercostal membrane



darsa scapllar nerva
deen araach of superfizial carvica! arary
| suprascapuar nerve and artary
\ | ‘f suaraszapulzr ligament SEN{EIpINaLES S

levae - scapu as infraspiratus

SLOIASPINALIS

hamacid ming- * _
125 ninor
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nerve ol arm

pasteriar airsy mfay

rhembaic major
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Surface anatomy

Fossa infraclavicy!aris

M. deltoideus
Sulcus deltoideopectoralis -

M. pectoralis major ==

M. friceps brachii-—

M. biceps brachii~~— : 4

M. serratus anterior

--=-V. basilica

—— Fossa cubitalis

—-Epicondylus medialis

" TNV, mediana cubiti

====V. basilica

Spina scapulae

Acromion
L

B - - M. deltoidens

- M, triceps brachii
(caput longum)

== M. friceps brachii
(caput laterale)

__ M. triceps brachii
(tendo)

%-== M. triceps brachii
(caput mediale)

M. infraspinatus === M. brachioradialis

1
M. teres major

Olecranon M. exiensor

carpi radialis longu

M. anconeus

__M. extensor
ecarni radialic



M. biceps brachil

O: caput longum — tuberculum
supraglenoidale

caput breve — processus coracoideus
|: tuberositas radii

aponeurosis bicipitalis (former lacertus
fibrosus)
F: flexion and supination of forearm

c. longum — abduction of arm

c. breve — flexion and adduction of arm
In: n. musculocutaneus

Variation: caput tertium — muscle bundle
origitating from m. brachialis and merging
with m. biceps brachii

—

Petr Hajek, Hradec Kralové




M. coracobrachialis

O:. processus coracoideus

| distal to crista tuberculi minoris down to
the middle of corpus humeri

F: ventral flexion and adduction of arm,
(support of internal rotation)

In: n. musculocutaneus (piercing the muscle

M. brachialis

O: facies anterior humeri
|: tuberositas ulnae

F: flexion of forearm

In: n. musculocutaneus
Note: m. articularis cubiti




M. triceps brachil

O: caput longum — tuberculum infraglenoidale scapulae
caput laterale — dorsal aspect of corpus humeri, distal from insertion of m.
teres minor, proximal to sulcus nervi radialis
caput mediale — dorsal aspect of corpus humeri, distal to sulcus nervi radialis
I: olecranon ulnae
F. extension of arm
c. longum — adduction of extended arm
In. n. radialis

M. anconeus

O: epicondylus lateralis humeri

|: olecranon ulnae

F: auxilliary extension of arm, extension of capsula
articularis, stabilization of elbow joint in pronation-
supination

In: n. radialis




Foramen humerotricipitale
Quadrangular space

border:
e m. teres minor — proximally
* m. teres major — distally
 caput longum m. tricipitis brachii — medially
* humerus - laterally

contents:
 n. axillaris
* vasa circumflexa humeri posteriora

clinical problem: entrapment syndrome of axillary
nerve



Foramen humerotricipitale
Quadrangular space

Suprascapular artery and nerve

Acromion
.

.\% Infraspinatus tendon (reflected)

, 2 ;
Superior transverse scapular i 3 ‘ 4 - s 2% Joint capsule of shoulder
ligament and suprascapular notch 7 - -

Deltoid muscle (reflected)

Teres minor muscle
Supraspinatus muscle (cut)

Quadrangularspace
Spine of scapula

transmitting axillany
nerve and posterior

circumflex humeral arteny
Infraspinatus muscle (cut)

. ’ Superior lateral
_ Triangularspace with - ¢ cutaneous nerve of arm
circumflex scapular artery / VO T Y
deep to space '

Deep artery of arm

Radial nene
Teres major muscle

Lateral head of
triceps brachii muscle

Long head of
triceps brachii muscle

Foramen omotricipitale
Triangular space



Foramen omotricipitale
Triangular space

border:
* m. teres minor — proximally
* m. teres major — distally

 caput longum m. tricipitis brachii —
laterally

contents:
 vasa circumflexa scapulae



Movements of elbow joint
Flexion and extension

Flexion

* m. biceps brachii
 m. brachialis

+ forearm muscles

Extension
* m. triceps brachi
* M. anconeus




Movements of forearm
Pronation and spination

Supination
* m. biceps brachi

* m. brachioradialis
gsuplnatlon of extended
orearm)

* M. supinator

Pronation
* M. pronator teres
* m. pronator quadratus

* m. brachioradialis
gsuplnatlon of flexed
orearm)




Overview of Innervation

* m. biceps brachii - N. musculocutaneus
 m. coracobrachialis - n. musculocutaneus
* m. brachialis - Nn. musculocutaneus
* m. triceps brachi - n. radialis

* M. anconeus - n. radialis



Section of arm

1 bone: humerus
2 compartments:

« compartimentum brachii
anterius

* compartimentum brachil
posterius

2 septa:

* septum intermusculare
brachii mediale

* septum intermusculare
brachii laterale




Monosynaptic reflex

Cell body of Gray
Quadriceps sensory neuron in matter
muscle dorsal root

ganglion ~

Hamstring
muscle

Spinal cord

(cross section)
@® Sensory neuron
@ Motor neuron
@ Interneuron



Reflexes in upper limb

Bicipital C5
Styloradial C6
Tricipital C7
Reflex of digital flexors C8




VETVE PODPAZNI TEPNY

m. pectoralis major (pars clavicularis)

Arteria axillaris

e origin: from a.
subclavia to clavicula

* end: collum
chlrurglcum Inferior
margin of m. N S
pectoralis major .. =54 7§

» 3 parts related to m. \ gl s SN
pectoralis minor " )? N e — ?.
+ division of plexus 1/ WF AN N LA N1
brachialis in fasciculi ' [ Yeaa ke

e bifurcation of n.
medianus

— —— — ——— S —




Arteria axillaris - branches

pars suprapectoralis:

e a. thoracica superior — variable caliber
« for upper intercostal spaces

 a. thoracoacromialis
* I1. pectorales
e 1. acromialis
* 1. deltoideus
e 1. clavicularis

* 1. subscapulares (for m. subscapularis)




Arteria axillaris - branches

pars retropectoralis:

* a. subscapularis — short and thick
 a. circumflexa scapulae
« foramen omotricipitale

 a. thoracodorsalis
 runs with n. thoracodorsalis
* muscular and musculo-cutaneous flap of m. latissimus dorsi

* a. thoracica lateralis
 runs with n. thoracicus longus in periphery
 for m. serratus anterior



Arteria axillaris - branches

pars infrapectoralis:
e a. circumflexa humeri ant. — thin

* a. circumflexa humeri post.
 around collum chirurgicum humeri
« foramen humerotricipitale

« danger of injury in fractures of collum chirurgicum
humeri

* in 10% common trunk with a. profunda brachii




Arteria brachialls ,nricurare

 bifurcate in fossa
cubitalis into a. radialie et
a. ulnaris

e collateral circulation
e rete articulare cubiti

e septum intermusculare
mediale brachii

* blood pressure _
measurement fproxmal
to fossa cubitalis)

 catheterization site
(proximal to fossa
cubitalis)

e variation: a.
brachioradialis (14%)

of arteria profunda

Arteria d
" profunda brachii

RETE

Superior ulnar
T collateral artery

CUBITI

Brachial artery

Radial collateral
artery

Middle
collateral branch __

Inferior ulnar
collateral
artery

brachii

Anterior ulnar

~ recurrent artery
Radial 4

recurrent artery ;

] ___ Posterior ulnar

recurrent artery

Common

we— interosseous artery
«ee Posterior interosseous
artery

cemw Ulnar artery

Anterior interosseous
~ artery

Interosseous
recurrent artery —

Radial artery



Arteria brachialis ....... g
branches C r

profunda artery

a. profunda brachii / ) S

 a. collateralis media f collateral artery
e a. collateralis radialis ‘

inferior ulnar
collateral artery

* a. collateralis ulnaris
superior Y/
e A. Collaterahs ulnans radial artery RUAE common interosseous artery
superior * {Z
ulnar artery
anterior interosseous artery
 canalis radialis

 sulcus nervi radialis
humeri

* n. radialis
 vasa profunda brachii

deep palmar arch

digital —1I | superficial palmar arch
arteries



Veins
of upper limb

* superficial system

* deep system
- accompany arteries
- doubled up to axilla

- frequent connections
around artery

- frequent valves

* V. Subclavia
« small tributaries only




POVRCHOVE ZIiLY

Superficial veins of UL “"*™ ,«

o v. axillaris
* V. cephalica

v. cephalica -
n. cutaneus

antebrachii medialis

i% — v. basilica

. v. brachialis (doubled) . |

n.cutaneus gy

o Vl baSi | ica antebrachit lateralis I

v. cephalica accessoria

-v. mediana antebrachii

V. mediana cubiti + antebrachii
rete venosum dorsale manus
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