Neuroanatomy — autonomous nervous system
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Autonomous nerves

¢ Pars sympathica
¢ Systema (cervico)thoracolumbale C8 - L3
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¢ transmiter noradrenalin (norepinephrine) N system
otiona
¢ Pars parasympathica e
¢ Systema craniosacrale @ e Hypothalamus
¢ transmiter acetylcholin Homeostasis
_______________________ Medulla
¢ Columna lateralis medullae spinalis oblongata
. Circulatory an'd
¢ Nucleus intermediolateralis respiratory homeostasis
----------------------- Spinal cord
¢ Ganglia trunci sympathici SIS

¢ Parasympaticka gangla
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Autonomous nerves

¢ Almost all organs
¢ Antagonism of sympathetic and parasympathetic
¢ Onl soem organs only one supply

¢ only parasympatheticus — stomach and pancreas

¢ only sympathetius — vessedus, sweat glands

¢ Transmission of impulses
¢ Actylcholine and norepinephrine



Neural tube

¢ Basal plate
Somatic motori
Branchial motor
Viceromotor

¢ Alar plate
¢ ViScerosensoric
¢ Taste
¢ somatsensoric
¢ vestibulocochlear

. Special somatic sensory (vestibulocochlear)
/Y «— General somatic sensory

/e : g

¥« Special visceral sensory (taste)

General visceral sensory
> Visceral motor

Branchial motor

Somatic motor

Strandring S et al.: Gray’'s Anatomy, 42t ed. Elsevier 2020



¢ Parasympatheticus
¢ Sympatheticus
¢ Difuse enteral system

Autonomous nerves
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Autonomous nerves

Preganglionic neurone
in lateral horn
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Ventral root of
spinal nerve
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Autonomous nerves

parasympathetic
ganglion

postganglionic neuron

preganglionic neuron
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Parasympatheticus cranialis

Ciliary \
ganglion

Visceral oculomotor
(Edinger—Westphal)

nucleus Pterygo-
palatine
ganglion
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salivatory mandibular
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Greater splanchnic nerves

Lesser splanchnic nerves

Least splanchnic nerves

Lumbar splanchnic nerves

White ramus
communicans
Prevertebral plexus
and ganglia Gray ramus
communicans

Paravertebral
sympathetic trunk

Sacral splanchnic nerves



Parasympaticus cranialis

Nervus oculomotorius (N. Ill)

Ganglion ciliare

Nc. Edingeri-Westphali

o) = = = ———— —) m. sphincter pupillae, m. ciliaris



Parasympaticus cranialis

Nervus facialis (N. VII)

Ganglion pterygopalatinum

Nc. salivatorius cranialis

o) = = = ———— —) Gl. lacrimalis, gll. nasales, gll. palatinae

n. petrosus maior

Ganglion submandibulare

Nc. salivatorius cranialis

. @= == o o om - —) Gl. submandibularis,
chorda tympani gl. sublingualis, gll. linguales



Parasympaticus cranialis

Nervus glossopharyngeus (N. IX)

Ganglion oticum

Nc. salivatorius caudalis

M* N N B B B -) g|. parotis

n. tympanicus — n. petrosus minor

Nervus vagus (N. X)

Ganglion intramurale
Nc. vagalis dorsalis

M _> esophagus, ventriculus, intestinum,

pancreas et cetera



sparasympathetiic ganglia n. trigemini*

Nc. nervi cranialis

radix parasymaptica

Ganglion parasympaticum

Ggl. Spinale
Gg. sensitivum n. cranialis

radix sympathica

Ggl trunci sympatici

¢ N. ophtalmicus — ganglion ciliare (parasymapticus N. Ill)
¢ N. maxillaris — ganglion pterygopalatinum (parasymapticus N. VII)
¢ N. mandibularis - ganglion submandibulare (paras. N. VII), ganglion oticum (N. IX)



Parasympaticus sacralis

Ganglion pelvinum (diffuse ganglion)

Nc. intermediolaterales

S3 rm———— = = = = _) Postganglionic finers to organs

Along vessels

¢ Large bowel distal from lienal flexure
¢ Vesica urinaria — muscularis, m. sphincter urethrae
¢ Penis - erekction



Sacral ganglia
(sympathetic)
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ympathetic root
slanchnic nerves
(S2 $4)

¢ N.X
¢ S2-4




Sympattheticus

¢ Pars sympathica
¢ Smooth muscles, skin, arrectores pili, skin glands e

¢ Systema (cervico)thoracolumbale C8 - L3
¢ C8-1L3
¢ rami communicantes albi to ggl trunci sypathici
¢ Truncus sympathicus
¢ Ganglial interconnection — rami intergangliares
¢ Passing fibers going to distal ganglia
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Anterior

Peripheral distribution of sympathetics ramus

carried peripherally by terminal cutaneous |\ ]  f A A LLeeee”

branches of spinal nerve T1 to L2 oo™
Motor nerve to sweat glands,
smooth muscle of blood
vessels, and arrector pili
muscles in the part of T10
dermatome supplied by the
anterior ramus



Sympathicus

¢ Rami viscerales et vasculares
¢ Periarterial plexus
¢ Some true nerves

¢ Nervi splanchnici
¢ Abdominal viscera

¢ With sensitive fibers
¢ To CNS

(C1)C2t0 C8

Posterior root

Anterior root

Gray ramus communicans

Peripheral distribution of
ascending sympathetics

Gray ramus communicans

!l White ramus communicans

descending sympathetics

Peripheral distribution of 4
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o
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Sympaticus

¢ rr. communicantes albi
¢ 'r. communicantes grisei

Preganglionic neurone
in lateral horn
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Sympathicus

Lacrimal gland
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Ciliary ganglion

¢ Ganglion cervicale superius

Pupillary constriction

¢ Ganglion cervicale medium |
[1X]
¢ Gangliom cervicotoracicum = stellatum
X ‘
Submandibular
i s o
¢ 10 - 11 ganglia thoracica r
¢ Nervus splanchnicus major TH 6 — 9 :
¢ Nervus splanchnicus minor Th 10 - 11
¢ 4 -5 ganglialumbalia g -
- - a Uttt
¢ 4 ganglia sacralia
¢ Ganglion impar »
Sacral parasfympathetic -
outflow via pelvic 2
splanchnic nerves 2 —— Synapse with nerve cells
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Truncus sympathicus

Preganglionic fibers only C8 — L3
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Ganglion cervicale superius
¢ Centrum ciliospinale - Budge — C8 — TH1
¢ Plexus caroticus internus

¢ Horner syndrome — ptosa, miosa, enophtalmus
¢

Ganglion cervicale medium

Gangliom cervicotoracicum = stellatum
¢ Cardiac pain

10 - 11 ganglia thoracica
¢ Nervus splanchnicus major TH 6 — 9
¢ Nervus splanchnicus minor Th 10 - 11

4 -5 ganglia lumbalia
4 ganglia sacralia

Ganglion impar
¢ Inthe front of os coccygeum

S2to S4
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Lacrimal gland

Pupillary constriction

Pterygopalatine
ganglion

[1X]

Parotid gland

Cranial parasympathetic
outflow via cranial nerves

Sacral parasympathetic
outflow via pelvic
splanchnic nerves

[X]

Salivary glands

Submandibular
ganglion
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Heart

Thoracic visceral plexus

Transition from supply by [X]
to pelvic splanchnic nerves

—— Synapse with nerve cells
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Abdominal viscera ot nfsric aysonn

Prevertebral plexus

Erectile tissues of penis
and clitoris

Pelvic viscera



Nervi cardiacl

¢ Parasympaticus —n. vagus
¢ bradycardia
¢ Coronary constriction

¢ R. cardiacus superior

¢ R. cardiacus medius
¢ (n.laryngeus recurrens)

¢ R. cardiacus inferior
¢ Sympaticus

¢ tachycardia
¢ Coronary dilatation

¢ Ganglion cevicale superius
¢ n.cardiacus superius

¢ Ganglion cervicale medium
¢ N. cardiacus medius

¢ Ganglion cervicothoracicum (stellatum)
¢ n.cardiacus inferior (+ sensoric fibers)

Sympathetic cardiac nerves
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Autonomous and sensoric fibers

Posterior root
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Anterior root
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T Sympathetic
Preganglionic parasympathetic : ganglion and trunk
Enteric neuron )
Greater splanchnic nerve

Visceral afferent

Visceral afferent

Preganglionic sympathetic



Autonomous ganglia and plexus

¢ N. splanchnicus major
¢ N. splanchnicus minor

¢ Plexus solaris
'y

Plexus mesentericus superior
Plexus mesentericus inferior/aorticus
Plexus hypogastricus superior

o o o o

Plexus hypogastricus inferior

¢ Ganglia coeliaca dexter et sinister

¢ Gaglion mesentericum superious

¢ Ganglion mesentericum inferius

¢ Ganglia aorticorenale dexter et sinister




Plexus et ganglia

¢ Ganglion pelvinum (S2-4)
N

¢ N. splanchnicus major (ggl. Th 6 -9)
¢ N. splanchnicus minor (ggl. Th 10, 11)

¢ Ggll. coeliaca dx/sin, plexus solaris (Th12/L1)

¢ Ggl. mesentericum superius + plexus (L1/2)

¢ Plexus aorticus (L2)

2 B 1 ¢ Ganglion mesentericum inferius + plexus (L3)

2 . ¢ Plexus hypogastricus superior (L5)
| *,;/,4 ' Plexus hypogastricus inferior (S1)
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Plexus et ganglia

¢ Plexus phrenicus

¢ N. splanchnicus major

¢ N. splanchnicus minor

¢ Ggll. coeliaca dx/sin

¢ plexus solaris

¢ Ggl. mesentericum superius
¢ Ggll. aorticirenales

¢ Plexus mesentericus superius

¢ Plexus aorticus




Sympathetic paraganglia

¢ sympathetic
¢ adrenalin, noradrenalin, katecholaminy

¢ Paraganglion suprarenale — suprarenal medulla
¢ Paraganglion aorticum lumbale — Zuckercandel organ
¢ By a. mesenteria inferior




Parasympatic paraganglia

¢ Parasymaptic paraganglia shlsgar T T wer
¢ Presoreceptoric nerves

Glomus caroticum

Inervace n.IX.an. X:
Chemorecepce - 0,
Paraganglion supraaorticum
Inervace n. X.

barorecepce
Paraganglion jugulare
Paraganglion tympanicum

¢ paragagnliomas




ADAQ

Greater splanchnic nerve A

Lesser splanchnic nerve

Least splanchnic nerve

Prevertebral plexus

Lumbar
splanchnic nerves

Inferior &
hypogastric ~ .
plexus | o

Sacral splanchnic nerves

Pelvic splanchnic nerves

—

— Thoracic ganglia

— Lumbar ganglia

” | — Sacral ganglia

Ganglion impar

¢ Parasympaticus
¢ N.vagus (N. X)
¢ Ggl. pelvinum (52 - 54),
¢ nn. planchnici pelvines
¢ Sympaticus

¢ Nervi splanchnici
¢ Sympaticka ganglia Th12-L5
¢ N. splanchnicus major (ggl. Th6-9)
¢ N. splanchnicus minor (ggl. Th 10, 11)

¢ Ggl. coeliaca dx/sin, plexus solaris (Th12/L1)
¢ Ggl. mesentericum superius + plexus (L1/2)

¢ Ggl. aorticorenalis, plexus aorticus (L2)

¢ Ganglion mesentericum inferius + plexus (L3)

¢ Plexus hypogastricus superior (L5), inferior (S1,2)
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