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The Autonomic Nervous System

e Concerned with the innervation and control of
visceral organs, smooth muscle and glands.

* Regulates and Coordinates visceral functions:
heart rate, blood pressure, respiration,
digestion, urination & reproduction

e The majority of the activities of the
autonomic system do not impinge on
consciousness
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m Sympathetic
- Stress reaction
- Fight-or-flight

- Primes body for
intense skeletal
muscle activity
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m Parasympathetic

- Maintenance
functions

- Rest-and-repair

. Counterbalances
sympathetic function




Sympathetic

Thoracolumbar:

T1 - L2/L3 levels
of the spinal cord
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Parasympathetic

Craniosacral
Brain: CN III, VII, IX, X
Spinal cord: S2 — S4




Parasympathetic Division

=
rygopalatine !
' ngl?on JR S

-
. — -

Cranial Outflow

ganﬂn-ctrt - =&z Submandibular
&> and sublingual

Otic ganglion glands
""" ¥ Parotid gland

Preganglionic fibers are . eeeeee ‘A
carried by Occulomotor, 1 [ |
Facial, Glossopharyngeal |
and Vagus nerve IR "
(3,7,9,10) and innervate
organs of the head, neck, e
thorax, and abdomen & LI

Liver an d
gallbladder

<o~ Stomach

Pancreas

and ureters
Genitalia (penis, uterus, and vagina)

bladder
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VvV
midbrain
. Sensoryroot
Branch of V nerve
Il. Parasymp root
Carried on lll, VII, IX, X
TARGET
pons e -
preganglionic postganglionic organ
>
medulla
lll. Symp root

Symp plx around a nearby artery
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JL Jas 4l L 5th Ul sa 1 trigeminal nerve J!
JI anatomically oas ganglion JI Jess s sa paragympathetic
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L] g S siay s paragympathetic
postganglionic asis 5 preganglionic fiberg
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Theg re all sugpended on branches of trigeminal nerve

PARASYMPATI-IET IC GANGLIA OF THE HEAD

They include :
1. CILIARY GANGLION

/s | Suspended on naso-ciliary nerve
a branch of ophthalmic nerve

2. SUBMANDIBULAR

L ‘ Sugpended on lingual nerve a
branch of mandibular nerve

3. OTIC GANGLION
4 Sugpended on mandibular nerve

4. SPHENOPALATINE

(PTERYGOPALATINE) €
GANGLION

Sugpended on maxillary nerve

Foraman

rovndum
|

Infrarsital

Lnzual nerve
Suzmansitular gangicn

Nestalnerve

—_— Sugeciar orbial fissure

Cphthame
Eranch

Semiusar
panghn

Trigemimal
nzrve 4 V|

Waxlarykranzh

Rk Nardizularbranch

\' Prarygopalatine ganglion

Thursday, May 23, 2024



LACRIMAL

SP.LAC.
PONS

UNCERTAII'
SUP.SALIV. '

— PALATINE c—a"‘T—JN A
PTERYGoy 4\3 .': : : ; —

MEDULLA

INF.SAI.’.

=

SUBMAND )

SUBMAND

TRursday, May 23, 2024




* lies near the apex of

* suspended from the

Ciliary
Ganglion

the orbit

nasociliary nerve

Oculomotor nerve [IlI] Short ciliary nerve

Sensory fibers

e Sympathetic fibers

— Parasympathetic preganglionic fibers
—— Parasympathetic postganglionic fibers
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Ciliary ganglion

> ROOtS: It has 3 roots:

1. Sensory root: Nasociliary nerve.

2. Parasympathetic root: Oculomotor nerve (3) through the nerve to inferior
oblique.

3. Sympathetic root: From the sympathetic plexus around the internal carotid artery.

» Branches: 12-15 short ciliary nerves which pierce the back of eyeball around
the entrance of optic nerve. They contain the following fibers:

a- Parasympathetic postganglionic fibers which supply the ciliary and the
sphincter pupillae muscles.

b- Sympathetic fibers supply the blood vessels of the eyeball.

c- Sensory fibers: carry the sensation from the eyeball.
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Otic Ganglion

Small parasympathetic ganglion lying in the
infra-temporal fossa and is suspended on the

mandibular branch of the trigeminal nerve
Roots and branches of the ganglion:

Parasympathetic root (Lesser petrosal nerve 9t" Cr. N)

The postganglionic fibers join the auriculo-temporal nerve

Branch of mandibular

to reach the parotid gland.

Sympathetic root: It arises from sympathetic plexus
around middle meningeal artery. join the auriculo-temporal
nerve which supplies the parotid gland.

Motor root: Two fibers arise from nerve to medial

pterygoid. They traverse the ganglion without relay to

AA AAAa

Qupbply 2 mugceleg tengor palati and tengor tympani

foramen oval v mandibular nerve JI adlss Le Js!

ls 3Ly ¢ 1 infratemporal fosea JI Jaws

Tnigeminal Tngermnal Mandioular
nenve (CN Vs

nerve (CN V) ganglon

Glossopharyn r
newsz(()%N &}geal \ N/ = Prasynaptic parasympadied fbers (CN V
N ' = Prasynaptc parasympahaic fbers (ON D
\ = Sensory foess (CN V)
Facd | Linal.
nerve "FtS’%Sﬂ\apDD par&_vmnanel}: fivers
(CN Vll) = Posisymaptic parasympaheli: foers
NP Postsynapt sympatheic bers fom sup
(| canica qangion rave wih riries o g
in periarterial plenuses
Aunculotemporal
nerve
Chordal Parofid duct
tympan

Parofid gland

Lingual nenve n B

Submandbuiar ganglion \ "
Submandbular gand/

Sublingual gland
* Lesser petrosal nerve

*Tympanic neve
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Sphenopalatine Ganglion

(pterygopalatine)

i /
Small flattened parasympathetic ganglion that lies in the |"‘ \
"
pterygopalatine fossa, suspended by 2 roots from maxillary \ 2
lia of hay f &
nerve. (ganglia of hay fever) / \,_ s Moy
Roots of the ganglion: Geniculate ganglia ﬁ |
v Parasympathetic root: Greater petrosal nerve (7" | _.\b\ | —
Cr. N) relays in the ganglion. \' Iu" g |
n
|
v Sympathetic root: Deep petrosal nerve traverses \ | 1
P Graater petsesal

the ganglion without relay.

v’ sensory root: Two ganglionic branches which

connect the ganglion to the maxillary nerve. They

o

L ,f fland

; y ageimal
M
I o=
1&\( Nasil canty

Nasapharynx

Palate

contain sensory fibers from the orbit, nose, palate

petroug part of temporal J! [sa Zusle 06
and nasopharynx which traverse the ganglion internal carotid JI calls~ < bone

without relay.”””
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viral Ledyems o1 sla zdll san oa hay fover J!
L) Luloun suie aalg ol ol o0l dlas infection
055 L) Ll aamie oI ulill . gllergic rhinitig

dry aasic ;55 5 nagal ecretion, lacrimation aauic

J! s pharynx JI s palate JLs gengation s cough
irritation Lelysms oI1 sla ¥ nagopharynx

ce b5 LS lacrimal gland J1 g dass gengory root J!
o 0S5 Ll eye JU oy sSis i cilliary gland J1 . g sl
s lacrimation J1 oye Jgsead! o<1y lacrimation oe dgzeul
s lacrimation sasall jray s lae gphenopalatine J!
Luliun suie 55 W s itehing s

JI s eye Jb mucoga J! e Usseal | paragympathetic J!
cilliary J1 cye dszwall paragympathetic J! s ptyregopalatine G
\oalns cilliary G U1 s gphincter pupillae J1 s mugcles




Maxillary Zygomatic Lacrimal nerve

Geniculate nerve (CN Vs) nerve (CN V5) (CN V)
ganglion

Nerve of
pterygoid —

Greater
petrosal

Lacrimal
gland

Sensory roots of
pterygopalatine ganglion*
Infa-orbital nerve

Pterygopalatine
ganglion

Greater and lesser
palatine nerves
entering palatine
canals

membrane

Stylomastold  |nternal carotid = P
foramen periarterial plexus COp: POATOSa) Nerve

(sympathetic) Chorda tympani
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Submandibular ganglion

Small parasympathetic ganglion
that lies in above the deep portion of
the submandibular gland.

Roots of the ganglion:

v Parasympathetic root:
preganglionic parasympathetic
fibers from the chorda tympani
(from facial N) relay in
submandibular ganglion
&postganglionic fibers carried by

the lingual nerve
- To submandibular salivary gland thru
the brs of the ganglion itself or
> To the sublingual via the lingual  (hda

Superlor salvary
nucleus

Faclalnerve

nerve. o

ferve
v’ Sympathetic root: plexuses around I
facial artery (v[
| A}
v' sensory root: lingual nerve \] g
RS
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Lingual nerve

Facial urtry

T by

Lingual nerve
Su °8.‘ﬁ?ﬁ?"

ganglion

\\ St g

Submandbur gand
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Superior salivary
nucleus

| -~

e ]

tympani
nerye ] -
B Sublingual gland
e aciel wrery Submandibular gland
{
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Salivary nuclei et Luigl] edgdt

[ tion of th
[nnervation of the submandibular mﬁ ;;(l)ann(c)i e
and sublingual glands
V V
! ) Auriculotemporal nerve
i,
\ )
Superior salivatory Lesser (superf)
nucleus pjtroml ggn;c

[nferior salivator

Lingual nerve nucleus

A}
Chorda.
. tympani
Loubmandibular
. A ) ganglion

y \\ \) X
o

Sublingual glands

ympanic nerve
and plexus
| N

Parotid gland

Submandibular gland
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JI nuclie ¢ poneg and medulla JG o

JI.. auperior and inferior galivatory
J! sty oI ubmandibular ganglion
aa 11 submandibular and eublingual glandg

superior galivatory nucleug J! cre lsaa by cias
V a3, cranial nerve lasis oJI

cranial nerve laais inferior galivatory J!
JI b o1 otic ganglion glaas o114 a3,
JI Lse Js3as parotid gland J1 131 parotid

- 338 oI a parotid gland J1 o/ e inferior







Ganglion

CNV
Branch

Target

Ciliary

Ophthalmic

Intrinsic eye
muscles

Pterygopalatine

Maxillary

Lacrimal gland,
Nasal cavity,
Maxillary sinus,
Palate

Submandibular

Mandibular

Submandibular and
sublingual glands
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Otic

Mandibular

Parotid gland
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The sympathetic system

It is formed of: thoracolumbar outflow

1. Preganglionic fibers: they arise from the
neurons of the lateral horns of grey matter

of the spinal cord in the following segments:

a) all thoracic segments
b) upper 2 lumbar segments

The fibers run in the ventral root, trunk,

ventral ramus of corresponding spinal nerve.

Finally they leave the ventral ramus as
white ramus communicante to reach the
ganglia of the sympathetic chain which
extends along side of the vertebral column.

N.B. : A ganglion is a collection of neurons
cell bodies outside the C.N.S.
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From spinal cord,
medulla, hypothalamus

Spinal nerves
Pre Ti-L3 Post

b To blood vessels,
sweat glands

Sympathetic ganglion

Gray ramus
communicans

Collateral ganglion

Sympathetic division

Copyright ©2006 by The McGraw-Hill Companies, Inc
All rights reserved.
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2. Postganglionic fibers:
they are the axons of the
cell bodies of the
sympathetic ganglia. The
fibers leave the ganglia as
grey rami communicantes
to be distributed to their
target organs in close
relations to the arteries.
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From spinal cord,
medulla, hypothalamus
Spinal nerves
Post

To blood vessels,
sweat glands

ympathetic ganglion

“\’ﬁf#
o0 &b

Gray ramus

communicans

Collateral ganglion

Viscus

Sympathetic division

Copyright ©2006 by The McGraw-Hill Companies, Inc
All rights reserved.
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Cervical Sympathetic
Chain
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Cervical sympathetic chain

Extends from base of skull to neck of T }V

the 1% rib, where it becomes Superior
continuous with the thoracic part of |ganglion

the sympathetic trunk.

 Itis embedded in deep fascia Middle .
between the carotid sheath ganglion Cervical i
% | sympathetic
and the prevertebral layer of L chain

deep fascia. v

carotid sheath J!l clsa e (oo (a

* It carries three ganglion

Inferior
ganglion 1 Lk
1- superior

2- middle
15, thoracic

3- inferior 7 ganglion

( in most people it is fused with 1%t thoracic ganglion to form stellate ganglion

infront of neck of 15t Rib.
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[nternal
carotid nerve

Clossopharyngeal
nerve (CN IX)

Jugular nerve

Laryngopharyngeal

branch of vagus nerve~g

Var o e
(CN X) TS

Superior cenvi

Pharyngezl
plexus

Pharyngeal branch
of vagus nerve
Extemnal carotid artery and external
Gray rami g | N | 4 a@d plexus

communicantes N ( N Superior laryngeal nerve

) g Imearnal carond anery and caroud
e sinus nerve (of Hering) (CN IX)

| Carotid body
Carotid sinus

Superior cervical cardiac branch
0f Vagus nernve

Superior cervical

cardiac nerve

Phrenic nerve {cut)

Middle cervical ganglion

Common carotid anery and plaxus
Middle cervical cardiac nerve
Venebral ganglion

Venebral anery and venebral plexus
Recurrent laryngeal nerve

T

A

A
.

Cervicothoradic {ssellate) ganglion
= Ansa subclavia
A 1% 7 : Vagus nerve (CN X) {aut)
Thursday, May 23, 2024 ‘ e AN — 3 Inferior cervical

cardiac nerve
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Branches of Sympathetic ganglia are
divided into three groups:

1- Communicating......cccceeeene To nearest
herve.
2- Vascular......ceeeenreeeneccecennes around

nearest artery.

3- VisCeral..ccocececeereeercencecnsevess to nearest
viscera. .. .



Superior cervical ganglion:

1- Communicating

With upper 4 cervical spinal nerves
With 9, 10 & 12 cranial nerves.

(@]
—
=

‘ ICA & ECA‘
Superlor cervical /

R __\

2- Vascular

\
.—;ﬁ - . c—

c2¢ /| ganglion \
A d ICA & ECA j
round ICA & EC 3 \/\ S .
ca / uperlor
/ cardiac
3- Visceral Py e Pharyngeal
/.);_]1 cervica
- Superior cardiac V ~ ganglion
- Pharyngeal branches 4
' /‘l'\j- Inferior
47\ cervical
€8¢ /| ganglion

y:

—]
-
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Middle cervical ganglion:

1- Communicating
With C5,6 spinal nerves.

inferior thyroid +rte

(/ | Middle
2 V I C5 Phi cerv:cal
- 4/ | ganglion \
ascular CG(V_,l Middle
Around inferior thyroid artery V cardiac
"4\l Inferior Tracheal
/‘\:; cervical
o .ﬂ/‘ gangllon oesophagea
3- Visceral n/ .

- Middle cardiac branches
- Tracheal & oesophageal branches
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Inferior cervical ganglion:

1- Communicating
With C7,8 spinal nerves.

.1 cervical
" ganglion

.;,;- :- — /)|Vertebral ariery
/\g cervical
. /' ganglion
3- Visceral n/

- Inferior cardiac branches | inferior |

/ | Middle
2- Vascular )

Around vertebral artery

vigceral sengation J!I deep sengation JI ;e Jssud! sacervical sympathetic JI § adSIla JS 3uls s
o pain therapy dewsl ol agllasis cancer sl terminal digeage assie o1 ous,10 . vigeeral pain J!
JI @iy Jeas Haiy Lo ¥ al¥ 4 1 o SU iy o1 ympathetic supply JJ block Jesss 41 55k

JI sde S5l oJ1 chronic digeage JI «.s s terminal digeages JI s e morphine JI e b5 doge

Mis eloss suie Gyealls o (an,k ol dlani oI al¥ ] G (20 5l quality of life
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To intemal
carotid plexus

To carotid body
and sinus

To external
carotld plexus

Superior cardiac nerve

Gray ramus cormmnicans—J
Middle cervical ganglion——

Inferior cervical
ganglion

Middie and inferior
cardiac nerves
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Pancoast syndrome, this apical lung tumor
may spread to involve the sympathetic trunk,
affect the lower portion of the brachial plexus (C8,
T1, and T2),

This may lead to Horner’s
affected side: —== | Molar mugcle supplied by

e Miosis: constricted pupil sympathetic will be affected
¢ Ptosis: minor drooping of the upper eyelid
e Anhidrosis: lack of sweating

Te Flushing: subcutaneous vasodilation

on the

Traumatic injury to cervical sympathetic chain at root of
neck

5 sl brachial plexug J1 49 Gleas gymptomg JI Leas bea o1 dgaldl ole upper limb JI ;s
32l Lageas corvical legion saie (o bl il S 1531 upper limbe JI supply odeais 11 o
agd sueay U gtellate ganglion J1 e inferior cervical ganglion o,s<s ¢ 1 upper limb J1 ¢pe cun (!
thursd - ypper limb J1 5 face JL flughing e horner J1 salhe | sedas ,a¥0 s CETILTZ oty Uia [




Thoracic Sympathetic Chain

* In the posterior

mediastinum - b
e 12 thoracic ganglia
* Connected to the Bppaust N Eh i
adjacent thoracic spinal i
nerve by white rami __Gryanduie 2=
communicant e 7 R 4
. . thoracic spinal nerve) = {,
The upper 5 ganglia give L
postganglionic fibers to A S Gt i
the thoracic viscera (. T
- i
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Thoracic Svmpathetic Chain

The Iowe.r7.ga|jglia give 1‘ J = s
preganglionic fibers to various Sympatietic gangion—— L S Ll
abdominal and pelvic viscera

through 3 nerves
Greater splanchnic
From the 5t to 9t" ganglia

To the celiac ganglion i
Lesser splanchnic s ane
10% 11 to aortico renal ganglia ==~
Least splanchnic

12t to renal plexus
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The lumbar part of the
sympathetic chain

continuous above with the thoracic part of the
sympathetic trunk and pass into the abdomen
behind the medial arcuate ligament to descend
along the medial margin of the psoas major.
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