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GANGLIA

3TYPES OF GANGLIA
Central Peripheral  SENSORY GANGLION has cell bodies only
e and NO synapses Examples:
e Posterior (dorsal) root
Sensory e Trigeminal & Glossopharyngeal

® Geniculate * Vagal

Central __Peripheral  oypipATHETIC GANGLION has either a synapse

—- Sympathetic Or & fibre passing through it to synapse later.
_E ~ Examples: e Sympathetic chain
Sympathetic ® Sympathetic peripheral ganglia
(coeliac, renal, superior mesenteric)
Central Peripheral  pj o ASYMPATHETIC GANGLION has
- Sensory parasympathetic nerves synapsing and both a

somatic sensory and a sympathetic nerve passing
Parasympathetu: through it. Examples: e Ciliary
——" Sympathetic e Ptergopalatine
¢ Submandibular
®  (tic




Ganglion

Draw a ganglion
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Peripheral branches
segment

Four primary
branches segment

Root segment Spinal cord

p
r Meningeal
branch

Dorsal
branch

Ventral
branch

Communicating
branch

Dorsal [
Spinal  root
ganglion

Ventral root






Spinal Cord Reflex Arc

Golgi tendon organ

< tension >

muscle-tendon junction

spinal cord

<+ relaxation response -

musclebelly



Spinal Herve

Draw a spinal nerve



Spinal Sutonomic Vervows
Systen

A) Sympathetic

B) Parasympathetic
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Bload
Vassals

Haart

Parasympathalic
(vagus)

Ty

Ganglia

Pastganglionic
aympathatic
Efferants

Freganghonic
sympathelic
Efferants

FParavariabral

Hypothalamus
radulla

Spinal
Card



Middle cervical cardiac N.

Superior cardiac branch

Middle cardiac branch

Inferior cardiac branch

Pulmonary plexus

Cgrdiac plexus

Esophageal plexus

Sympathetic
Parasympathetic
Mixed




CELIAC GANGLIA

SUPERIOR MESENTERIC
" GANGLION & PLEXUS

Left aorticorenal
ganglion

Right aorticorenal
ganglion

= INFERIOR MESENTERIC
GANGLION



Splanchnic nn.

Greater
Lesser

Least

Sympathetic trunk

Celiac Ganglia

\ Esophagus

Diaphragm

Anterior vagal trunk

Posterior vagal trunk
(to celiac ganglion)

Celiac a. and ganglion

Superior mesenteric a.
and ganglion

Right crus of diaphragm



Dervmalomes

. Dorsal
Sacral Lumbar Thoracic Cervical fook Segment of
Lifrie 110 h spinal cord

First thoracic
4+ ventral root

G 7 O T O

| Peripheral

|\ Thoracic | nerve
i Skin surface
. with parts of
3 dermatomes
. Lumbar

. Sacral




DERMATOMES PERIPHERAL NERVES /B, DERMATOMES

Posterior rami of cervical ' ca
Cervical cutaneous ; c4

Supraciavicular
: Axiliary 2% o7
ntercostobrachal '

Laleral brachial

Medial brachial

Anternor thoracic
Fosterior brachial _

Meadial antobrachial
Posterior lumbar
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|
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; 17 g
ficinguinal ~
Uinar Vo g

Radial g

Median
Lumboinguinal sg
Posterior sacral
Lateral femoral I
Anieror femoral ) /

Obturator

Posterior femoral
Common peroneal
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CERVICAL PLEAUS

Draw the cervical plexus












To phrenic

Axillary nerve
(C5,C8)

Musculocutaneous
nerve (C5,C6,C7)

Radial nerve =7
(C5.C6,C7,C8,T1) i o First rib
Median nerve / ] ' Clavicle Anterior scalene

(C5,C6,C7,C8,T1) a5 muscle

Ulnar nerve Axillary artery Middle scalene
(C7,C8,T1) muscle



brachial plexus — simplified scheme
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Dissection Appearance




Dlssectlon Appearance
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BRACH AL PLEAUS

Draw the brachial plexus



General Overview of Function

ANTERIOR POSTERIOR
COMPARTMENT COMPARTMENT
(PREAXILLARY) (POSTAXILLARY)

MIDAXILLARY UNE




Clinical Application — Injuries

(Upper Roots) *Injury at supraclavicular portion.




Clinical Application — Injuries

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

he Brachial Plexus-"Animated Reyiew [HD] | )y | ;

RY

“CLAW HAND"




Clinical Application — Injuries
(Upper Roots Injury) (Lower Roots Injury)
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Clinical Application — Anaesthesia
S

Brachial Plexus [ gt
& Roots /-

1 Achvicular Block
Aamulav Block

Cords

Trunks

Divisions

Dorsal scapulat n. \

/ Axillary Block

Terminal branches

Suprascapularn. /
o
b AL

J

; Medial cutanecus n. of arm
Radial n. /j/ \ Medial antebrachial cutaneous n.

©2009 AS

Brachial plexus
Coracoid process
Midpoint

Subclavian
artery




Clinical Application — Imaging (Sonography)

*Can detect compression e.g.tumors
*Anaesthesia guidance ™

Supraclavicular :
Infraclavicular

® WWW.Nysora.com

T

Lung &

Lateral

Supraclavicular Brachial Plexus



Axillary view

Humerus




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

Posterior <}> Anterior
Inferior



Axillary n. & Common Injuries

Deltoid

. Upper lateral
Teres cutan:::rs r:‘\erve
minor

[l Anterior terminal division C 5 C 6

[l Posterior terminal division




v '\ Radial n. & Common Injuries
) e/ C5-C8

Nerve Com PRESSION- -+ =7

' )
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Musculocutaneus n. & Common Injuries

‘,'{Bjceps Beqcew

Larerac Anresraching—
raneovs Nerve
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Median n. & Common Injuries
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COMMON NERVE
INJURIES RECAP

Ulnar nerve
“Claw hand”

A 1 = |nability to extend fingers at
\ interphalangeal joints,
Yy %

results in permanent flexion

= claw
o1 M e ey = Median nerve
o > “Ape hand”
' = |nability to oppose thumb
« Radial nerve
- “Wrist drop”
00 i > Inability to extend the hand,

P R ——— inability to fully extend forearm




Claw Hand

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

SIGN OF BENEDICTION

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

Some, but not all, of the nerve roots have a
reflex. C5, C6 and C7 have reflexes. L4
and S1 have reflexes.

For example, when the C6 nerve is pinched,
there is loss of the pronator reflex in the
forearm. When the LS nerve is pinched,
there is no reflex loss. Not all nerves have a
reflex which can be tested.

List of Reflexes of Commonly Injured Nerve
Roots

C5 ~ Flexion at the elbow, biceps.

C6 - Flexion at the elbow, brachioradialis.
C7 - Extension at the elbow, triceps.

C8 ~ Finger flexion.

L4 - The knee reflex, quadriceps.
L5 — No reflex.
S1 - The ankle reflex, gastrocnemius.




Examine the function of brachial plexus:

a) on your self
b) on a colleague



communicantes

Sympathetic
trunk

Innermost intercostal m.

Internal intercostal m.

Rib

A%~ Innermost intercostal m:
Internal intercostal m.

External intercostal m.

External
intercostal m.,

reflected
External

intercostal m.
(cut edge)




Pleural cavity needle

9th rib—__

External
intercostal

Intercostal nerve
muscle

Internal —
intercostal
muscle

Cephalad

& — Diaphragmatic
parietal pleura

Excess fluid in
pleural cavity

' — Diaphragm

" — Diaphragmatic
parietal peritoneum

— -
T Collateral branch
10th rib ,./:’ \ R Eiver of intercostal ‘
- nerve
Costal —

cephalad

parietal pleura

Intercostal n. block

Ultrasound \
probe \

—
E : Needle

Caudad

Pleura

T I — — -
external

Intercostal
muscle

pleura



Subcostaln.

Lateral cutaneous — — p Ly

branch

liohypogastric n. ——— =" # ' /
lioguinal n. — _ _ 22 /Lo L,

Genitofernoral n. Femo'ral branch:— % - Ls
Genital branch — ———— /
Lateral femoral cutaneous n. ——;
Femoral n. _ -
Ls

Obturator n. __

Lumbosacral trunk — — __ _

% ;

Superior gluteal n. ———6;7 e L 5 s,
“‘ ;i :
~

Inferior gluteal n. 45 /)
N -
’ o

Common ~~
Sciatic n. { Peroneal n.
Tibial n. N

Posterior femoral cutaneous n. — — Ss

Lr‘
Pudendal n.~~ ~
Inferior rectal nn.”

Coccygealn.
Anococcygeal n.

Co

Thyz

( Lumbar plexus

> Sacral plexus

Coccygeal
plexus

>

Lumbosacral
plexus






LUNEAR PLEAUS

Draw the Lumbar plexus






Obturator n.

Femoral n.
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Lumbar plexus Syndrome

Muscular innervation Muscular innervation
of anterior thigh of medial thigh Cutaneous innervation
E 3 4




Lumbosacral trunk

s1 ()

S2

S3

g
Nerves to
perineum and A Perforating cutaneous
levator ani nerve
Pudendal
nerve

to lumbar plexus

Sciatic nerve

Nerve to quadratus femoris
and inferior gemellus

Nerve to obturator internus

and superior gemellus
Posterior femoral

cutaneous nerve

Constituents of
truncus lumbosacralis

N. ischiadicus
(OT scianc)

\_#— N. peroncus
COTHILLINES
N. pudendus
N. tibialis

Superior gluteal nerve

Inferior gluteal nerve

Nerve to piriformis






SACRAL PLEXUS

Draw the Sacral plexus



Pudendal n.
In Obstetric
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\ in spinal canal
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Sensation

Motor Function

Peroneal Peroneal
Nerve Nerve
Palpate — '7_% The ability to
dorsal ( — dorsiflex
surface of the - o ankle and [ (
foot toes | G —
Tibial Tibial
Nerve Nerve A
Palpate i e The ability to ik
plantar S . plantar flex /
surface of ~_ ankle and (
foot = tfoes S




Common Fibular nerve |nJur|es {(
Normal Foot
L4-52

Drop Foot




Sensory:

Tibial n. - Proximal injury

Sensory Loss over:

Lateral side of the Ieg L4 53 Complete division
and foot (sural nerve). - results in the
following clinical
features:

Motor:

All the muscles in
the back of the leg
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

Calcaneovalgus.

Trophic ulcers in the
sole.




b \ 4 Tibial n. - distal injury

Syndrome/ L4-S2

" __SYMPTOMATIC

o, ==

JOINT

T .

CALCANEUM  TALUS ”
JOINT CALCANEUM °



Reflexes

Some, but not all, of the nerve roots have a
reflex. C5, C6 and C7 have reflexes. L4
and S1 have reflexes.

For example, when the C6 nerve is pinched,
there is loss of the pronator reflex in the
forearm. When the LS nerve is pinched,
there is no reflex loss. Not all nerves have a
reflex which can be tested.

List of Reflexes of Commonly Injured Nerve
Roots

C5 ~ Flexion at the elbow, biceps.

C6 - Flexion at the elbow, brachioradialis.
C7 - Extension at the elbow, triceps.

C8 ~ Finger flexion.

L4 - The knee reflex, quadriceps.
L5 — No reflex.
S1 - The ankle reflex, gastrocnemius.




THE APPLICATION OF
DERMATOMES & CUTANEOUS
INNERVATIONS
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Examine the function of sciatic nerve:

a) on your self
b) on a colleague



Ask before being Asked !




