Peripheral nerves
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Nervi spinales

¢ Radiculi

¢ Ventral roots
¢ Motor and autonomous 4 / }

¢ Dorsal roots
¢ Sensoric— ganglion spinale ﬂ

¢ Spinal nerves |
Thieme Atlas of Anatomy



Alpha motor
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Obersteiner —Redlich zone

¢ Morphological junction between CNSIPNS

¢ Myelinisation transition ﬁ o
|

¢ CNS - oligodendrocytes \ Oligodendrocyte
¢ PNS - Schwann cells @ \
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Nervous bundle

¢ Perineurium

. - Capillary with Tight junction between
¢ Vasa caplllarla tight junction perineural epithelial cells
¢ Nervi

¢ myelinated

¢ unmyelinated

Endo- Myelinated Unmyelinated
neurium nerve nerve



Spinal Anterior Posterior

cord branches branches
segment  (ventral (dorsal
rami*) rami**)

C1 A Suboccipital
nerve

c2 X Greater

Cervical -
lexus occipital nerve

3 P Third occipital
nerve

c4 ) 1 (seep.172)

C5 A

gg Brachial

s plexus

T1 1

T2

3

T4

5

T6 Intercostal

T7 nerves

T8

T9

T10

T porsal

T12 )

t12 Lumbar

13 plexus

L4 J

L5 A

:12 Sacral

3 plexus

S4 J

S5 Coccygeal

Col } plexus

Co2 (see p.482)

*  Called also anterior rami

** (Called also posterior rami

*** The dorsal rami of the L 1-L 3 spinal
nerves are also known as the superior
cluneal nerves, those from S 1-S3 as the
middle cluneal nerves (see C).
Note: The inferior cluneal nerves are
anterior branches from the sacral plexus,
see also p.476.




radix, ramus, nervus, plexus
Middle trunk / c4
, €

5

¢ Radices Uppertrunk
C6
¢ Rami L trunk
ower trun -
¢ Plexus
Medial cord o C8
¢ Trunci
. . Posterior cord
¢ Fasciculi T1
é Nervi Lateral cord T2

Axillary nerve

Musculocutaneous
nerve

Median nerve
Radial nerve

Ulnar nerve



Areae radiculares, areae nervinae

¢ Area radicularis
¢ Area inervated by one root only
¢ Inervation originated in one spinal segment

¢ Area nervina
¢ Area inervated by one nerve only
¢ One or more segments
¢ Nervus radialis (C5— Th1)
¢ Nervus femoralis (L2 — 4)

¢ almost area radicularis smaller than area nervina

¢ Rami dorsales

¢ Area nradicularis = area nervina
¢ Somit organization



Ophthalmic nerve
(first trigeminal

nerve division) Greater

Maxillary nerve (second e
occipital nerve

trigeminal nerve division)

Mandibular nerve (third
trigeminal nerve division)

Lesser

occipital nerve
Great
Transverse nerve auricular nerve
of the neck

Supraclavi-
cular nerves
Axillary nerve
Dorsal rami Axillary nerve
of spinal nerves
Anterior cutaneous Radial nerve

Radial nerve branches of

intercostal nerves

Medial Medial brachial
brachial cuta- cutaneous nerve
neous nerve Lateral cuta-
neous branches of "
Medial intercostal nerves Radial nerve

antebrachial
Musculocutaneous

cutaneous
nerve Superior cluneal nerve
nerves
Musculocuta- Medial antebrachial
neous nerve Middle cluneal cutaneous nerve

nerves

Ulnar . . lliohypogastric nerve
e lliohypogastric P
< nerve
Radial Radial nerve
nerve Genitofemoral

nerve
. Ulnar nerve
llioinguinal nerve

Inferior cluneal

nerves i
Median nerve

Lateral femoral
cutaneous nerve

Median nerve .
Posterior femoral

cutaneous nerve
Femoral nerve

Obturator nerve

Tibial nerve
Saphenous nerve

Common
peroneal nerve

Sural nerve

Superficial
peroneal nerve
Medial plantar
Sural nerve nerve
Deep peroneal nerve Lateral plantar

nerve



Head‘s zones

¢ Henry Head 1898

¢ Sensitive regions on skin surface

¢ Innervation form one spinal segment — skin and inner organ
¢ Reflex massage

¢ Influne on inner organ

¢ accupuncture

Diaphragma et pulmones C4 — shoulder
Cor Th3-4 — left lateral chest and inner margin of upper limb
Ventriculus Th8 — left hypochondrium

-

Intestinum tenue Th10 — umbilical region e

Intestinum crassum Th11 — between symphysis and umbil. | -+

¢
¢
¢
¢ Hepar et vesica felea Th 8 -11 — right hypochondrium
¢
¢
¢ Vesica urinaria Th11 - L1 - above symphysis G -~ s
¢

Ren, testis, ureter — Th 10 — L1 — inguinal region



Nervi spinales - rami

Dorsal root

6 Ramus dorsalis

Posterior
(dorsal) horn

é Ramus ventralis

Lateral horn

é Ramus meningeus Dorsal root

(spinal) ;
. . ganglion Anterior
¢ Ramus communicans grisseus (hventral)
orn

¢ Ramus communicans albus

N. spinalis

¢ Ganglion sympaticum

Ventral root
¢ Nervi splanchnici Dorsal —\/

Gray ramus Splanchnic nerves

communicans \
Ventral ramus \(\
| \

White ramus Sympathetic
communicans ganglion




Nervi cervicales — rami dorsales

¢ Dorsal part of neck
¢ The first three

¢ N. suboccipitalis - musculi suboccipitales
¢ N. occipitalis major — neck musclesjiny
¢ N. occipitalis tertius — sin in midline




Nervi cervicales - rami ventrales

¢ C1 - C4 - plexus cervicalis

¢ Sensaoric nervi
¢ N. occipitalis minor C2-3
¢ N. auricularis magnus C3
¢ N. transversus coli— C3
¢ Nn. supraclaviculares - C3-4

¢ Motor nervi

¢ Rami musculares
¢ Mm. rraevertebrales

¢ M. sternocleidomastoideus, m. trapezius
¢ N. phrenicus C4 (C3-5)

¢ diaphragma

¢ Anastomotic nervi

¢ Ansa cervicalis superficialis

¢ with nervus facialis (N VII)

¢ Ansa cervicalis profunda

¢ With nervus hypoglossus (N. Xll)



Nervus phrenicus

s C4 (C3-5)

é course
¢ M. scalenus anterior
¢ Apertura thoracica superior
¢ Anteriorly form lung hilus
¢ Pericardium — rami pericardiaci
¢ Diaphragma
¢ Foramen venae cavae (dx.)
¢ Centrum tendineum (sin.)



Ansa cervicalis profunda

¢ Anastomotic structure
¢ Associated N. XlI

é course
¢ junction C1-C3 - radix inferior

¢ Junction in the anterior arch - radix superior

¢ M. genioglossus

M. thyrohyoideus
M. sternohyoideus
M. sternothyroideus

¢
¢
¢
¢ M. omohyoideus

Nerve to dura mater Communicating branch from sympathetic nerve

Nerve to inferior Great auricular nerve
vagal ganglion ' & 7
Hypoglossal nerve ' \ »
Nerve to rectus lateralis S 1C .
Lesser occipital

Nerves to rectus capitis . QA / nerve
anterior and longus capitis

2 Nerve to vagus

Nerves to lingual muscles '
<8 Nerve to longus

capitis, and
longus colli
To sternocleidomastoid
Nerve to
geniohyoid Nerve to longus capitis,
longus colli and
Nerve to scalenus medius
thyrohyoid
To levator scapulae
SiiaoE oGt Transverse cutaneous
f neck
ansa cervicalis \ \ nene ol nee
_ = ' ]— To trapezius
Inferior root of b
ansa cervicalis
Nerve to superior \
belly of omohyoid ' \ Nerve to longus colli
Ansa cervicalis \
To levator scapulae
Nerve to sternohyoid To scalenus medius
Nerve to sternothyroid

Nerve to inferior belly of omohyoid

Phrenic nerve Supraclavicular nerve



Plexus brachialis

. i . A) ¢ Trunci
Pars supraclavicularis — shoulder girdle /////

. . . . e ¢ |. superior C5,6
Pars infraclavicularis — free limb s 4 P

¢ Il. medius C7
¢ lll. Inferior C8, TH1
¢ Divisiones

é Anterior C5 - C7 + Posterior C5-Th1
¢ Fasciculi ( cords)
¢ Lateralis C5-7 (n. musculocutaneus, ulnaris, cutaneus brachii)

é Medialis C8, Thi (n. ulnaris, n. cutaneus brachii medialis, n.
cutaneus antebrachii medialis)

é Posterior C5-Thl (n. axillaris, n. radialis)

¢ Nervi - infraclaviculares

N. musculocutaneus (C5-C7)

medianus (C5-Th1)

ulnaris (C(7)8 - Th1)

cutaneus brachii medialis (C7 - Th1)
cutaneus antebrachii medialis (C7 - Th1)
radialis (C5-TH1)

axillaris (C5-TH1)

o & & o o o o
= 2=2=2=2=2




Plexus brachialis

Pars supraclavicularis — shoulder girdle
Pars infraclavicularis — free limb

¢ Spinohumeral muscles
¢ Thoracohumeral muscles
¢ Scapular muscles

¢ Nervi—dorsal group
N. dorsalis scapulae (C5,6)
N. suprascapularis (C4-6)
N. thoracicus longus (C5,6)
N. thoracodorsalis (C6-8)
N. subscapularis (C5-7)
¢ Nervi—ventral group
¢ N. subclavius (C5,6)
¢ N. pectoralis medialis et lateralis (C5-Th1)

e & o o o



é

Plexus brachialis

C5 — Th1- plexus brachialis
Pars supraclavicularis
Rami musculares — mm. scaleni, m. longissimus colli

N. subclavius — m. subclavius

Nn. pectorales — m. pectoralis major, m. pectoralis minor
N. thoracicus longus — m. serratus anterior

N. thoracodorsalis — m. latissimus dorsi

—

N. subscapularis — m. subscapularis = o

m I

™ Ly <
.

Ye

N. suprascapularis — m. supraspina
N. dorsalis scapulae — mm. rhomboic

- ——. \
Pars infraclavicularis




Plexus brachialis — pars supraclavicularis

¢ N. suprascapularis — m. supraspinatus, m. infraspinatus

¢ N. thoracicus longus — m. serratus anterior

¢ N. dorsalis scapulae — mm. rhomboidei, m. levator scapulae

/'  Suprascapular
nerve

Superior transverse
scapular ligament

Atlas (C1)

Nerve to the subclavius

Vertebra Clavicle
. prominens
& Suprascapular nerve in (C7) Subclavius muscle
the scapular notch
vertebra First rib
irst ri
Acromion
Supra- ~_ Greater
spinatus ~ ] tuberosity
muscle S Lon
scapular Serratus 3
PU anterior e
spine nerve
Infra-
spinatus
muscle

Ninth rib

Transverse process
of atlas

Dorsal scap-

ular nerve Levator

Vertebra pecpule

prominens ~3
(C7) =
Rhomboid
minor

Scapula,
superior angle

Rhomboid
major

Scapula,
medial
border



Plexus brachialis — pars supraclavicularis

¢ N. thoracodorsalis — m. latissimus dorsi
¢ Nn. pectorales — m. pectoralis major, m. pectoralis minor
¢ N. subscapularis — m. subscapularis

Medial cord of A

Lateral cord of )
brachial plexus Brachial plexus

(C5-T1) Subscapular  Posterior ’ - ——— (7 vertebral
Lateral pectoral /e nerve cord 7/ o body
nerve \7 / *——— (7 vertebral -1

body Coracoid

Coracoid o
process First rib PIOCESS First rib
Clavicle
Medial pectoral
T7 spinous nerve Cut edges of
process paciEI second rib
minor Subscapularis
Pectoralis
Thoracodorsal : { 4 .l
nerve > Sternum Teres major
" S
Latissimus =)
. dorsi
T12 spinous 3 4
process



Plexus brachialis

Pars infraclavicularis
Fasciculus lateralis C5-7

N. musculocutaneus

N. medianus

Fasciculus medialis C8 — Th1
N. ulnaris

N. cutaneus brachii medialis
N. cutanues antebrachii medialis
Fasciculus posterior C5 — Th1
N. axillaris

N. radialis

C5 — Th1- plexus brachialis - fissura scalenorum -

Dorsal root Posterior Anterior
(spinal) (dorsal)  (ventral)
ganglion root root

Posterior (dorsal)
rami of the spinal
nerves

Anterior (ventral)
rami of the spinal
nerves / F

2

/ \ N C7
Upper trunk '/ T N
(C5.C6) \ e -
Middle trunk { "'/ g 7
(€7) ' w= |
, \ -

Lower trunk
(C8,T1) ‘ y g

Posterior
divisions
(extensors)

€5

c6

Cc8

T

Anterior divisions
(flexors)

Lateral
cord

Posterior - ’
cord
4

Axillary artery Mediannerve,  Median nerve,
Medial lateral root medial root

cord

Musculo-
cutaneous nerve
Axillary
nerve y/ |
(C5,C6) Axillary nerve

Axillary artery Lateral
cord

Union of median

nerve roots

Axillary

Musculo- artery

cutar:]ee?‘l;; Ulnar nerve Medial Meclen
nerve
(C5, C6) (C8,T1) cord
Ulnar nerve
Radial nerve Median nerve Posterior
(C5-C8) (C6-C8,T1) cord Radial nerve

a b c



Plexus brachialis




Nervus musculocutaneus (C5-C7)

¢ M. biceps brachii
¢ M. brachialis
¢ M. coracobrachialis




¢ Fasciculus posterior — posterior cord
¢ M. deltoideus
¢ M. teres minor



Nervus radialis (C5 — Th1)

M. triceps brachii
M. anconeus

M brachioradialis

M. extensor carpi radialis

. supinator
. extensor digitorum

¢
¢

¢

¢

¢ M. extensor carpi ulnaris
¢

¢

¢ M. extensor pollicis longus
¢

. extensor indicis



Nervus radialis

¢ Ramus superficialis n. radialis

Anatomical snuffbox

Superficial branch Palmar view Dorsal view

(of radial nerve) |



Nervus medianus (C6-Th1)

¢ M. pronator teres
¢ M. flexor carpi radialis
¢ M. palmaris longus

¢ M. flexor digitorum superficialis

¢ M. pronator quadratus
¢ M. flexor pollicis longus

¢ M. flexor digitorum profundus (1/2)
¢ M. abductor pollicis brevis

¢ M. flexor pollicis brevis caput superficiale
¢ M. opponens pollicis

¢ Mm. lumbricales (1., 2.)



Nervus medianus (C6-Th1)

.....
.

Ramus palmaris \




Nervus ulnaris (C8, Th1)

¢ M. flexor carpi ulnaris

¢ M. flexor digitorum profundus
¢ M. palmaris brevis

M. flexor digiti minimi
M. opponens digiti minimi

Mm. interossei palmares et dorsales

¢
¢

¢

¢ Mm. lumbricales (3., 4.)
¢

¢ M. adductor pollicis

¢

M. flexor pollicis brevis caput profundum



Nervus ulnaris (C8, Th1)

.........

......

Ramus
superficialis

Ramus palmaris
antebrachii

Ramus dorsalis antebrachii
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Areae radiculares




Superior lateral
brachial cutaneous
nerve (axillary nerve)

Inferior lateral
brachial cutaneous
nerve (radial nerve)

Lateral antebrachial
cutaneous nerve
(musculocutaneous nerve)

Radial nerve,
superficial branch

Median nerve,
palmar branch

Common and proper
palmar digital nerves
(median nerve)

7= anterior cutaneous

Areae nervinae

Supraclavicular
nerves

Intercostal nerves,

branches

Intercostal nerves, Posterior brachial
lateral cutaneous cutaneous nerve

branches (radial nerve)
Medial brachial
cutaneous nerve
and intercosto-
brachial nerve

Medial brachial

Medial
antebrachial Medial
cutaneous antebrachial
nerve cutaneous
nerve
Ulnar nerve,
palmar branch Ulnar nerve,

dorsal branch

Common and proper
palmar digital nerves
(ulnar nerve)

cutaneous nerve
and intercosto-
brachial nerve

Dorsal digital
nerves
(ulnar nerve)

Supraclavicular
nerves

Superior lateral brachial
cutaneous nerve
(axillary nerve)

Inferior lateral brachial
cutaneous nerve
(radial nerve)

Posterior antebrachial
cutaneous nerve
(radial nerve)

Lateral antebrachial
cutaneous nerve
(musculocutaneous
nerve)

Superficial
branch of
radial nerve

Proper palmar
digital nerves
(median nerve)



Nervi antebrachii

¢ N. ulnaris
é Ramus dorsalis
é Ramus palmaris

¢ N. medianus
¢ Retinaculum flexorum
é Ramus palmaris

¢ N. radialis
& Ramus superficialis

é Ramus profundus _
. |\
¢ N. interosseus dorsalis || |||/l




Nervi antebrachii

¢ v. cephalica, v. basilica, v. mediana cubiti
¢ a. brachialis (a. radialis, a. ulnaris), n. medianus, n. cutaneus antebrachii med, lat., n. radialis

¢ CAVE: N. ulnaris - za medialnim epikondylem !




Canalis carpalis

¢ U - space
¢ Tuberculum ossis trapezii

¢ Os pisiforme

¢ below retinaculum
¢ N. medianus
¢ Mm. flexores digitorum superf. et prof. (T)
¢ M. flexor pollicis longus (T)

¢ In retinaculum
¢ M. flexor carpi radialis (T)

¢ Above retinaculum
é N. ulnaris
é A. ulnaris

¢ M. palmaris longus (T)




Nervi membri inferioris

é Nn. clunium — rami dorsales

¢ Plexus lumbalis
¢ N. ilioinguinalis

¢ N. iliohypogastricus
¢ N. genitofemoralis
¢ N. femoralis

¢ N. obturatorius

¢ Plexus sacralis
¢ N gluteus superior

¢ N. ischiadicus
¢ N. tibialis
¢ N. fibularis (peroneus)

¢ N. gluteus inferior
¢ N. pudendus




Nervi clunium

é Nn. clunium

¢ Rami dorsales nn. lumbalium

¢ Nn. clunium superiores L1-4 Superior
cluneal
¢ Nn. clunium medii S1-S3 nerves

Middle
cluneal
nerves

Inferior

cluneal nerves

(posterior

femoral

¢ Cave . cutaneous

¢ Nn. clunium inferiores S1-3 eI

¢ From plexus sacralis branches of n. cutaneus femoris post.

Lateral
branch
(iliohypo-
gastric
nerve)



Nervi membri inferioris

Subcostal nerve l

[ lliohypo-
gastric
nerve
llioinguinal
nerve

Genito-

Lumbar ) femoral

nerve

RlExE Lateral
femoral I

cutaneous

nerve

Obturator

nerve /
Femoral

nerve

Superior
gluteal nerve

Inferior
gluteal nerve

Sciatic nerve

Sacral Tibial nerve :
plexus [

Common | 4 Coccygeal
fibular nerve nerve

Posterior femoral Coccygeal
cutaneous nerve plexus

Pudendal nerve



Plexus lumbalis

¢ Plexus lumbalis - m. psoas major

¢ Lateral from m. psoas — majority of nervi / ﬁ
¢ N. subcostalis '
¢ N. iliohypogastricus
¢ N. ilioinguinalis
¢ N. cutaneus femoris
¢ N. femoralis

S T

' & Ventral from m. psoas
¢ N. genitofemoralis

¢ Medial from m. psoas

e :
\‘ s\ | ('\
\ v /

¢ N. obturatorius




Plexus lumbalis

Th12 ¢ N. subcostalis Th12
: ¢ N. iliohypogastricus Th12-L1
¢ N. ilioinguinalis L1
L2 ¢ N. cutaneus femoris L2,3
3 ¢ N. genitofemoralis L2-3
¢ N. femoralis L2-4

L4 ¢ N. obturatorius L2-4




Plexus sacralis

¢ Plexus sacralis

¢ plexus ischiadicus
¢ Pl. Pudens
¢ Pl. Coccygeus

¢ N. glutaeus sup. L4-S1 - foramen suprapiriforme
¢ N. glutaeus inferior L5-S2 - for. infrapiriforme

S ¢ N. ischiadicus L4-S3 - for. infrapiriforme

¢ Fossa poplitea
¢ N. fibularis (peroneus) communis (superifcialis et profundus)

¢ N. tibialis
e W

~ &\N. cutaneus femoris post. S1-3 - for. infrapiriforme
Y

& N. pudens S4-5
¢ N. cocygeus S4-Co




Plexus sacralis
L4 _—T—— ¢ N. glutaeus sup L4-S1
6N

. glutaeus inferior L5-S2
¢ N. ischiadicus L4-S3

S1 N ¢ N. cutaneus femoris posterior S1-3

< ¢ N. pudendus S$4-5
\\ ¢ N. cocygeus S4-Co

S3

S4

S5

Co



Obturator
nerve

Obturator
externus

Adductor
brevis

Muscular
branches

L2
vertebra

L4
vertebra

Linea
terminalis

Pectineus

Anterior
branch

Posterior
branch

Adductor
longus

Adductor
magnus

Quadriceps
Cutaneous femoris
branch

Gracilis

L1
vertebra
|
|
\
Psoas major
L4
vertebra
Muscular branch
lliacus LU
Inguinal ligament ‘
lliopsoas
Sartorius - ! Lacuna
musculorum
Femoral nerve
Muscular branches
Rectus femoris Anterior
cutaneous
branches
of the
femoral nerve
Pectineus
Saphenous
nerve
Muscular
branches
Vastus
intermedius
Vastus
lateralis |
\ . Vastoadductor
Rectus - — 'y \ / membrane
femoris \ % |}
Vastus
prasdials Sartorius

Sciatic nerve

Sacro-
tuberous
ligament
Muscular
branches Adductor
magnus
Biceps femoris, (medial part)
long head
Semi-
tendinosus
Biceps femoris,
short head
Semi-
membranosus

Tibial nerve

Popliteal fossa

Tendinous arch
of soleus



Nervus ischiadicus — sciatic nerve

T
s 4

V=




- e ol
(medial part)

Biceps femoris,
long head
Semi-
tendinosus
Biceps femoris,
short head
Semi-
membranosus Tibial nerve

Popliteal fossa

Tendinous arch

of soleus
Gastrocnemius
Soleus
Deep flexors
Deep flexor
tendons
Lateral
malleolus
Tibial nerve in

malleolar canal

Tibial nerve
Biceps femoris,
Common short head
fibular
nerve

Biceps femoris,

long head
Neck of fibula Head of fibula
Deep
fibular nerve
Superficial
fibular nerve
Tibialis
anterior
Fibularis
longus
Extensor
digitorum longus
Fibularis Superficial
brevis fibular nerve
Extensor Medial dorsal

hallucis longus cutaneous nerve

Lateral
malleolus

Intermediate dorsal
cutaneous nerve

Proper
plantar
digital
nerves

Lumbricals

Common
plantar
ligital nerves

ateral plantar
nerve, super-
ficial branch

Abductor
digiti minimi

Base of fifth
metatarsal

Lateral
plantar nerve

Quadratus
plantae

Medial
plantar nerve

Adductor
hallucis

Tendon of
flexor hallucis
longus

Muscular
branches

Tendon
of flexor
digitorum
longus

Abductor
hallucis

Flexor digitorum
brevis and plantar
aponeurosis

Tibial nerve



Areae radiculares




Areae nervinae

Superior cluneal

Middle cluneal nerves (L1-13)

nerves (S1—S3) lliohypogastric nerve,

lateral cutaneous branch

Inferior

cluneal nerves
Lateral femoral

cutaneous nerve

Posterior femoral
Obturator nerve, cutaneous nerve

cutaneous branch

Common fibular
nerve, lateral sural
cutaneous nerve

Saphenous nerve

Tibial nerve, medial

ral cutan nerv
Sural nerve P CHENCOMENNE

Medial plantar nerve,
cutaneous branch

Lateral plantar nerve,
cutaneous branch

lliohypogastric nerve,
anterior cutaneous branch

lliohypogastric nerve,
lateral cutaneous branch

Genitofemoral nerve,
femoral branch

\M Genitofemoral nerve,
h}< genital branch
W

llioinguinal nerve

Lateral femoral
cutaneous nerve

Femoral nerve,
anterior femoral
cutaneous branches

Obturator nerve,
cutaneous branch

Saphenous nerve,

Common fibular infrapatellar branch

nerve, lateral sural

cutaneous nerve
Saphenous nerve

Superficial
fibular nerve

Sural nerve

Deep fibular
nerve



Peripheral nerves
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