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~—  Autonomic nervous system

Controls involuntary activities of the body such as the

activities of smooth muscle, cardiac muscle & glands



~_Subdivisions - o

Sympathetic and parasympathetic.

Each division possess motor and sensory
components.

Motor components consists of two sets of
neurons

Preganglionic neurons - located in the CNS
Postganglionic neurons - in the ganglia



Somatic ACh

motor neuron ACh:
(myelinated) Skeletal muscle—
contraction
Spinal cord Effector
(a) Somatic nervous system
ACh or NE:

Smooth muscle—

Autonomic ;
contraction or

motor neurons ACh

or NE relaxation
g : Cardiac muscle—
- increased or
= decreased rate and
Preganglionic Postganglionic ' force of contraction
neuron .. heuron .
g : Autonomic . Glands—increased or
Spinal cord (myelinated) ganglion (unmyelinated)  Effectors  yocreased secretions

(b) Autonomic nervous system
17.01
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Sympathetic nervous system

Preganglionic neurons: located in the lateral horn
cells of the spinal cord (from T1 - L2 segments of the
spinal cord) (Thoraco-lumbar outflow)

One pre-ganglionic fiber synapse with 20
postganglionic neurons



" Structure of a spinal cord segment

Posterior median septum Posterior white column

Posterior horn :
Posterior nerve root

Lateral white column

Lateral horn
C ) Central canal

Anterior nerve root

Anterior horn

Anterior white column
Anterior median fissure
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Post ganglionic neurons: located in the

e Lateral ganglia
e Collateral ganglia

» Terminal ganglia (cells of adrenal
medulla)

Nor-adrenaline secretion (adrenergic fibers)
exception: sweat glands and limb vessels.

o All structures are supplied by postganglionic neurons
except medulla of supra renal gland supplied by pre-
ganglionic fibers
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Preganglionic
SYMPATHETIC (first-order)

DIVISION
OF
ANS

neurons in

via post-

ganglionic
fibers
chain ganglia ' /
(paired) :
Collateral |
ganglia 2
(unpaired)
Adrenal
medullae ’
(paired)
via release of
neurotransmitters

into circulation

Visceral effectors
in thoracic cavity,
head, body wall,
and limbs

Visceral effectors
in abdominopelvic
cavity




Parasympathetic nervous system

Partly located in the brain stem and partly in the
spinal cord

Cranio-sacral outflow ( 399, 7t oth & 10" cranial
nerves and S2 - S4 spinal segments



Ganglionic
(second-order) neurons

| Target organs

Itrinic eye muscles
(pupil and lens shape)

Nasal glands, tear

rganglionic
/JJ\, (first-order) —~
v

cn

| phenopalatie

neurons in : . .
brain stem \ sand submandibular glands, and salivary
| \ ganglia
f
1 > Parotid salivary gland
PARASYMPATHETIC | i ‘ Visceral organs of
DIVISION OF ANS é head, neck,
thoracic cavity,
i and most of
{ abdominal cavity
Preganglionic Pelvic
(first-order) splanchnic . '
IN] neuronsin nerves Visceral organs in
\1/’ spinal cord lower abdominopelvic
segments cavity
S,-S,
7]




Sphenopalatine ganglion

Proganglionic neurons = red .
Ganglionic neurons = biack




ANS Anatomy

(craniosacral)

postganglionic

Division Origin of Length of Location
Fibers Fibers of Ganglia
Sympathetic Thoracolumbar | Short Close to
region of the preganglionic spinal cord
spinal cord and long
postganglionic
Parasympathetic | Brain and Long In visceral
sacral spinal preganglionic effector
cord and short organs




(a) Sympathetic pathway




Comparison of ANS and Somatic Motor
Pathways

Somatics
— Single neuron from spinal

Proganghone nurcn "a-w:lv-m-.-m N y
cord to effector / e . /#m _

— One neuron innervates the

effector cell | o R T-
— NTS is acetylcholine (ACh) \ | _
Autonomics \ e
— Two neurons relay T

(ganglion) to effector

— Dual innervation of
effectors

— NTS at ganglia (ACh); NTS
at effectorcan be ACh or
norepinephrine



Parasympathetic Ganglia

parasympathetic
terminal ganglia =
intramural ganglia

ganglia are located very
close to or in the wall of
the visceral organs

each preganglionic neuron

synapses with a only few

postganglionic neurons
parasympathetic
preganglionic fibers are
long

parasympathetic
postganglionic fibers are
short

Eye
C'“a”.' gangbon ,,,,, _(I_ v~ Lacrimal gland
Plarygopalatine gangnon & /'~ Nasal mucosa

& Vil Submandibular ganghon

........... - & Submandibular and

X "Otic ganglion ¥ sublingual glands
"""""""" ¥ Parotid gland

L\ 9\6 Haan

gCarmac and

pulmonary plexuses
Py LU\g

w Liver and galibladder
Celiac plexus
ol Stomach
Pancreas

:\:% ‘; Large Intestine

W/ Smallintestine

Rectum
Hypogaslric plexus

Genitalia (penis, . .
clitoris, and vagina) |

Unnary bladder
and ureters



Parasympathetic Ganglia

1 Multiple, small,
located nearer the
viscera

8 Ganglia supplying
structures in head &
neck: (ciliary, otic,
pterygopalatine &
submandibular).

1 Ganglia supplying
thoracic, abdominal &
pelvic viscera.

i~ Ey®

ry gangnon Lacrimal
_ Plerygopalating I gland
gangl on (ElgEpe— Nesal
o mucosa
bubmandlbula

anglion
ganght Submandibular

and sublingual
glands

- Parotid gland

/'Cn diac and

pulmon ry

galbladcder

Stomach

S, - - Pancreas
S,

— Large
g Intestine
Le

splanchnic : N ,l- Small
\

nerves L L Intestine

Hypogastric \~__ —~8 Rectum

plexus
T
\ Urinary

J‘ Dladdar
) and uretors
Genitalis (ponis, uterus, and vagina)
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Parasympathetic ganglia in head & neck
Ciliary ganglion
Otic ganglion
Submandibular ganglion
Sphenopalatine ganglion/
Pterygo-palatine ganglion



“Peripheral para\syrﬁpathetic//

ganglia
Location
Topographically related nerve
Functionally related nerve

Nucleus

Roots - Parasympathetic(preganglionic fibres relay),
Sympathetic & sensory(without relay)

Trace preganglionic fibres from the nucleus to the
ganglion

Branches of distribution



* Smallest peripheral parasympathetic ganglion

* The ciliary ganglion is a parasympathetic ganglion
concerned with the innervation of intraocular muscles
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* Site: in the fat between optic nerve & lateral rectus muscle



It is a small, flat, reddish-grey swelling, 1-2 mm in diameter, located
near the apex of the orbit between optic nerve and lateral rectus
*Connected to the nasociliary nerve(topographically), and
*Functionally connected to occulomotor nerve



Nucleus: Edinger Westphal nucleus of occuloW -

[} \\
~_N(midbrain)
Preganglionic fibers: along occulomotor through nerve to
inferior oblique
Edinger \“\r"v\'xph.\l .
l,mk eus . Nerve to infernior Cilia
y L- - 7& N3 oh\ique gang“?)/ﬂ itor pupillae

4 —,— ’J__‘ ;‘; SN _ Constrictor pupillz
‘ VT
CNS5 —
// Short ciliary nerve

=< Nasociliay nene  POStganglionc
,_ fibers: along

short ciliary

Sympathetic plexus around nerves tO

internal carotid artery

sphincter
Qe pupillae & ciliary
Superior cervical

sympathetic ganglion muscles




~ Roots of parasy

Edinger- Westphal

nucleus Nerve to inferior Ciliary

oblique ganglion

Short ciliary nerve

Nasociliary nerve

Sympathetic plexus around
internal carotid artery
Parasympathetic root -
Preganglionic fibres relay
Superior cervical
sympathetic ganglion SenSOI'y root
Sympathetic root




~ Branches of ciliar

3T 3 e /
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Eyeball
Lacrimal gland

Lacteral

R o 4 palpebral
V) A \ branch
),/ / : Communicating
)
Y -~

c*/;'/ =

zygomaticotemporal
: ' Ciliary ganglion

' Sensory root to

ciliary ganglion
P e s Branches of
RENE ophcthalmic

Frontal nerve
e

Short ciliary nerves

nerve
division of
trigeminal
nerve

” J Nasociliary nerv

* 8 to 10 Short ciliary nerves

* Contain fibres from all the 3 roots of the ganglion



Superior oblique muscle

Levator palpebrae muscle

Superior rectus muscle

Long ciliary nerves
Oculomotor nerve (CN 1)

Superior division
Sympathetic plexus

Trigeminal ganglion
(CNV)

Inferior division
Short ciliary nerves
Inferior rectus muscle

Inferior oblique muscle



-Ciliary ganglion

Short ciliary nerves:
Number: 8 - 10
Destination: connect ciliary ganglion to eyeball
Type of fibers:

Postganglionic parasympathetic fibers to
sphincter pupillae & ciliary muscles

Postganglionic sympathetic fibers from
internal carotid plexus (pass through ganglion
without relay) distributed to the blood vessels of
the eyeball & dilator pupillae

Sensory fibers from eyeball carry sensation from
the cornea, the ciliary body and the iris (pass
through ganglion without relay)



“OTIC ganglion(Arnold’s ganglion)
Friedrich Arnold

Introduction:-

A peripheral parasympathetic ganglion
which supply secretomotor fibres to parotid gland
Topographically :-

It is connected to Mandibular nerve but
functionally to Glossopharyngeal Nerve
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Nerve to tensor tympani Lesser petrosal nerve (secretomotor root)

12 Tympanic plexus
Mandibular nerve 2 " Tympanic branch
Motor root {—‘ Glossopharyngeal nerve
Nerve to tensor veli palatini
Postganglionic fibres
Otic ganglion
Sensory root 00 r’r\ Sympathetic root
Nerve to medial pterygoid = Auriculotemporal nerve

Sympathetic plexus along middie meninge= &

Maxillary artery

Base of mandible
External carotid artery

i

Medial pterygoid

* Situation - 2-3 mm in size & is situated in infratemporal fossa just
below the foramen Ovale between Mandibular nerve [lateral side
|& Tensor Veli Palatini muscle [medial side]



Nucleus: inferior
salivatory nucleus

(medulla) | ////

Tympanic branch of
g\ossopharyngeal nerve
(Jacobson’s nerve)

Tympanic plexus

Parasympathetic

rolgstser petrosal nerve

- Foramen ovale

Mandibular nerve

Nerve to medial pterygoid

Middle meningea|

ensor tympani
artery Tot ymp

To tensor palati

Auriculo-temporal
\nferior salivatory To medial pterygoid

cleus in medulla .
¢ Otic ganglion

Glossopharyngeal nerve

parotid gland

Y Superior cervical sympathetic ganglion

Sympathetic root
plexus on the middle
meningeal artery

Wi



Lesser petrosal nerve (secretomotor root)

Nerve to tensor tympani
Tympanic plexus
Mandibular nerve : 5 Tympanic branch
R
Il :
Motor root I Glossopharyngeal nerve
| b
Nerve to tensor veli palatini il
Postganglionic fibres
A Otic ganglion
Sensory root 05 Sympathetic root
N ial i E
erve to medial pterygoid & Auriculotemporal nerve

Sympathetic plexus along middie meninges &

a2l 00

Maxillary artery

Bass of mandible

\ External carotid artery

Medial pterygoid
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- Branches -
1. Post ganglionic parasympathetic fibres through
auriculotemporal nerve - secretomotor to parotid gland
2. Post ganglionic sympathetic fibres through
auriculotemporal nerve — Vasomotor to parotid gland
Other Connections to otic ganglion:-
1. A branch from nerve to medial pterygoid which passes
as such through otic ganglion to supply tensor veli
palatini & tensor tympani

2. The Chorda tympanic nerve is connected to otic
ganglion. this connection provide an alternate
pathway of taste from ant.2/3 of the tongue.



ubmandibular ganglion

¢ Site - Small parasympathetic ganglion lying supertficial to
Hyoglossus in submandibular region & to supply
secretomotor fibres to submandibular & sublingual
salivary glands

Submandibular duct

Lingual nerve —

Opening of
submandibular
duct on
sublingual

papilla

Submandibular
ganglion

Hypoglossal
nerve



mandibular gang
ganglion)

ion (langley’s

Tongue and Related Stiuctures
Sagittal Section

Supernor pharyng=al constrictor muscle
Palatoglossus muscle

Styloglossus muscle
Lingual nerve

Submandibular ganglion
Stylohyoid ligament
Deep lingual artery and
wvendae comitantes r
.....
Stylopharyngeus
muscle

Hyoglossus
muscle (cut)
Lingual artery

Extemnal carotid artery
F Retromandibular

iugular

= y - § : wein
e W = / §" . Facial
- X ~ wein
” Dorsal
Submandibular duct lingual CO"_"'""O"' trunk for
artery
Sublingual artery and wvein SRS oaEas retromandibularand
Geniohyoid muscle ! g P L2 = e oS
Hwvoid b Lingual vein (vena comitans ",._‘9’
woid hona of hypoglossal nerve) /
Hvypoglossal nerve o CIRa_nEInY

Topographically, connected to trigeminal nerve(through
lingual nerve)

Functionally, related to facial nerve(through chorda
tympani nerve)




// [ oA\
“Submandibular ganglion

Nucleus: superior salivatory nucleus (pons)

Preganglionic fibers: Facial nerve - along
chorda tympani of facial nerve — joins
lingual nerve — posterior root — ganglion

Postganglionc fibers:
Pass directly to submandibular gland

Pass along anterior root — lingual nerve —
sublingual gland



Superior salivatory nucleus

Chorda tympani nerve

Pons Tongue

Lingual nerve

Facial nerve

Parsc

land
Sym paIt‘I?e%E plexus S

around facial artery

. =1
‘ AN Sublingual
g

Submandibular
ganglion

Sympathetic roo
"’ Superior cervical

sympathetic

ganglion

Submandibular
gland

'3 T1 segment of spinal cord

Fia. 9.21 Submandibular ganglion and its connections.



Chorda tympani ™,
from faocial n.

Lingual n.

Parasympathetic
root

Sup.
cervical g.

!
Y

Sensory root

CTELLLLL)

Submandibular g.

Y, Eafioe
Sympathetic root =7

Sublingual gid

Facial a. Submandibulor gid

X/k



" The Pterygopalatine fossa

-
Zygomatic Arch

Inverted 'tear-drop'
shaped space

Between bones on the ‘ | N
lateral side of the skull | [ o= |
'ﬂe%af:ullaw A

Immediately posterior to
the maxilla

3
Red pipe cigér (V2) has passed through the/farameqigallifgum and is now in the Pterygopalatine Fossa



rygopalatine

e Boundaries:

e Anterior: posterior
surface of maxilla.

e Posterior: pterygoid
process.

e Medial:
perpendicular plate of
palatine bone.

e Lateral:
infratemporal fossa
(through
pterygomaxillary
fissure).

e Superiorly: greater
wing of sphenoid




Com 1 :

Ptergomaxillary
fissure =
infratemporal fossa.

Foramen rotundum =

middle cranial fossa.

Sphenopalatine
foramen @ nasal
cavity.

Inferior orbital fissure
= orbital cavity.

Greater palatine canal
= palate.

Palatinovaginal canal
= nasopharynx.

Pterygoid canal =
foramen lacerum

Pharyngeal canal Sphenopalatine foramen
Nasopharyny

Nasal cavity

Foramen rotundum
Middle cranial fossa

™ Inferior orbital

fissure
Floor of orbit

e 4
’Ha \
o))

Pterygoid canal
Base of the skull

Pterygomaxillary fissure
Infratemporal fossa

Greater palatine canal
Oral cavity (palate)



Palatovaginal canal

Inferior orbital fissure nasopharynx
floor of orbit
Pterygomarxillary fissure
infratemporal fossa
Pterygoid canal
cranial cavity
(middle cranial fossa)
Foramen rotundum
cranial cavity

(middle cranial fossa)

Palatine canal
roof of oral cavity (palate)

@© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com




Contents:

Maxillary nerve and branches.

Sphenopalatine ganglion and
branches.

3" part of maxillary artery and
branches.



“Maxillary nerve

* One of the divisions of the trigeminal nerve
* It is a pure sensory nerve.
¢ It passes in the lateral wall of the cavernous sinus.

* Then leaves the skull through foramen rotundum to enter the
pterygopalatine fossa.




e [t curves laterally through the pterygomaxillary fissure to lie deep in the
pterygopalatine fossa.

* Through the inferior orbital fissure, it enters the floor of the orbit and
continues as infraorbital nerve, which runs in the infraorbital groove, canal
then foramen and terminates in the face.



W

Infraorbital
nerve



~

Branches

From of maxillary
nerve:

Meningeal branch:

supplies the dura of

the middle cranial
fossa.
Two ganglionic
branches: which
hang the
sphenopalatine
ganglion, they
contain sensor
fibers coming from
nose, palate and
pharynxand
]f:gostganghomc
ibers going to the
lacrimal gland.

A

J

Trigeminal

ganglion

Inferior orbita

fissure

- } Franrhira
|"rr’f3LVZ‘|(3| nfraoroital

nerve roramen

Ganghonw
branches

Prerygopalatine
ganglion

Postenor superor
alveolar nerve

Maxillary
sinus

/ 7 Palpebral branch

Nasal branch

Superior labial branch

Anterior superior
alveolar nerve

Middle superior
alveolar nerve

s Superior dental plexus
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Inferior orbital

fissure Infraorbital Infraorbital
' foramen
Meningeal Foramen  Zygomatic nerve
branch rotundum nerve
Palpebral branch
Nasal branch
GE”S"OS'C Superior labial branch
ranches
Trigeminal | |
‘ ' | ' | erior
ganglion  Prerygopalatine Maxillary \ A|nter||or sup
ganglion sinus alveolar nerve

Posterior superior

Middle superior
alveolar nerve

alveolar nerve

Superior dental plexus
Zygomatic branch: arises 1n the pterygopalatine tossa and
enters the orbit through the inferior orbital fissure. It divides

into zygomatico-temporal and zygomatico-facial branches
that supply skin of the face.






Inferior orbital
fissure Infraorbital Infraorbital

' foramen
Memngeal Foramen Zygomatlc nerve

branch rotundum nerve

Palpebral branch

e

v Nasal branch
Ganglant Superior labial branch
branches
Trigeminal | ’
ganglion  Pterygopalatine Maxillary Anterior superior
ganglion ~ sinus alveolar nerve

Middle superior
alveolar nerve

Posterior superior
alveolar nerve

Superior dental plexus

Posterior superior alveolar nerve: arises in the
pterygopalatine fossa and pierces the posterior surface of the
maxilla to supply the maxiﬂary sinus, the upper molar teeth and
adjoining parts of the gum and cheek



e

Inferior orbital

fissure Infraorbital Infraorbital

' foramen
Memngeal Foramen Zygomatic nerve

branch rotundum nerve

Palpebral branch

e

Nasal branch
Langlonie : - Superior labial branch
branches 3
Trigeminal il
: | | : ' rsu
ganglion  Prerygopalatine Maxillary nterior sup
ik alveolar nerve

ganglion ~sinus

Posterior superior l\\ | ,' ‘;« Middle superior

alveolar nerve alveolar nerve

Superior dental plexus

From iniraorbital nerve:

Middle superior alveolar nerve: arises in the infraorbital groove
and descends on the lateral wall of the maxillary sinus to supply the
upper premolar teeth and adjoining parts of the gum and cheek.
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Inferior orbital

fissure Infraorbital Infraorbital
- foramen
Memngeal Foramen Zygomatic nerve
branch rotundum nerve
/- Pa|pebral branch
Nasal branch
Gab”g"O}':'C Superior labial branch
ranches
Tngcminal r | i
ganglion  Prerygopalatine Maxillary \ nterior sup
ganglion ~ sinus alveolar nerve

Posterior superior

Middle superior
alveolar nerve

alveolar nerve

Superior dental plexus
Anterior superior alveolar nerve: arises in the infraorbital canal
and descends on the anterior wall of the maxillary sinus to supply the
upper canine and incisor teeth and adjoining parts of the gum and a
small part of the lateral wall and floor of the nasal cavity



Inferior orbital
fissure Infraorbital Infraorbital

Meningeal Foramen Zygomatic nerve foramen

branch rotundum nerve

[ \7
Palpebral branch
/\/w ﬂ P

% Nasal branch
Ganglionic
branches Superior labial branch
Trigeminal
ganglion  Pterygopalatine Maxillary Anterior superior
ganglion sinus alveolar nerve

Middle superior
alveolar nerve

Posterior superior
alveolar nerve

Superior dental plexus

7. Terminal Branches in the face: after its exit
through the infraorbital foramen it divides into
palpebral, nasal and labial branches which supply
skin of the face.



= Anterior
- superior
Ml d dl e alveolar

4"‘

superior
alveolar nerve

:

Posterior ¢
superior
alveolar nerve



rterygopalatine
- ganglion(sphenopalatine) —

(Meckel’s ganglion)
Largest peripheral parasympathetic ganglion

Site: in the pterygopalatine fossa, below
maxillary nerve, connected to it by 2
ganglionic branches

Topographically to Maxillary nerve(st CN)
Functionally to Facial nerve

To supply secretomotor fibres to lacrimal
gland & glands of nose, palate, sinuses &
pharynx (Ganglion of hay fever)

Running nose and eyes.



Nucleus: lacrimatory nucleus & superior
salivatory nucleus (pons)

Supenc.r saii\'ator}"

Nerve of pterygoid canal
(Vidian’s nerve)

; Maxillary nerve
Greater superficial Y

nucleus petrosal (GSPN) nerve ; \
Lacrimato jﬂ Orbital branches
ry nucleus A Pterygopalanne ganglic

Facial nerve

Nasal
Pharyngeal branches
branch

Sympathetic plexus Deep petrosal
around internal nerve Greater
carotid artery Lesser palatine palatine nerve  Palate

nerves

Superior cervical
sympathetic ganglion

T



/

*?ﬁgopalatine ganglion
Parasympathetic root — nerve of pterygoid canal
(greater petrosal nerve)
Sympathetic root - Deep petrosal nerve
Sensory root - Derived from maxillary nerve

Preganglionic fibers: along greater petrosal branch
of facial nerve — joins deep petrosal (postganglionic
sympathetic fibers) — both nerves form nerve to
pterygoid canal — ganglion



Formed in the middle cranial
fossa by the union of:

1. The greater petrosal nerve (a

branch of the facial nerve [VII]);

2. The deep petrosal nerve (a
branch of the internal carotid
plexus).

Joins the pterygopalatine
ganglion

Carries mainly preganglionic

parasympathetic %great

petrosal) and postganglionic

? mpathetic (deep petrosal)
ibers.

Nerve of the pterygoid canal

Lacrimal gland Internal carotid plexus

Lacrnmal nerve
Greater petrosal nerve

Zygomalic narve Geniculate ganglion

& /
L — = Internal
s \| carotid
| I nerve

) [ )

Internal
carotid

anery Superior cervical
Sympathetic trunk —  sympathetic ganglion
Cartilage filling
foramen lacerum
Preganglionic
sympathetic
narves from T1

L X S Nerve of pterygold canal

Parasympathetic nerves in
branch of zygomaticotemporal narve

@© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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4 sympathetic
. J T\ nerves from T1
' . . Nerve of pterygoid canal

Parasympathetic nerves in
branch of zygomaticotempaoral nerve

@© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com






Nucleus: lacrimatory nucleus & superior
salivatory nucleus (pons)

Nerve of pterygoid canal
(Vidian’s nerve)

Maxillary nerve

Superior salivatory Greater superficial

nucleus petrosal (GSPN) nerve ; \
Lacrimato jﬂ Orbital branches
ry nucleus A Pterygopalanne ganglic

Facial nerve

Nasal
Pharyngeal branches
branch

Sympathetic plexus Deep petrosal
around internal nerve Greater
carotid artery Lesser palatine palatine nerve  Palate

nerves

Superior cervical
sympathetic ganglion

T



“Pterygopalatine ganglion

Postganglionic fibers:

Along ganglionic branches — maxillary nerve —
zygomatic branch of maxillary nerve —
zygomaticotemporal nerve — lacrimal nerve —
lacrimal gland

Along greater & lesser palatine branches — palatine
glands

Along nasal branches — nasal glands
Along pharyngeal branch - Pharyngeal glands






— g / ° -\7
" Pterygopalatine ganglion

N.B.:

Taste fibers from soft palate pass along lesser
palatine nerve — ganglion (without relay) —
nerve to pterygoid canal — greater petrosal
nerve

Sensory fibers from nose, palate & pharynx pass
along nasal, palatine & pharyngeal branches of
ganglion — ganglion (without relay) —
ganglionic branches — maxillary nerve
Sympathetic fibers from deep petrosal nerve —

ganglion (without relay) — orbital branches —
orbitalis muscle



) - - Facial nerve & the related ganglions
etrosal IS

——

; ‘

Worda N\ Deep petrosal Nerve of pterygoid

" tympani nerve DE€rve canal

Submandibular & pterygopalatine
ganglions



Branches from the pterygopalatine ganglion : |

—Orbital nerve

This passes from the pterygopalatine ganglion into the orbit
through the inferior orbital fissure. It supplies periosteum and ,
via sympathetic fibers , the orbitalis muscle. The orbital nerve
also supply part of the maxillary sinus and ethmoidal air cells
and the sphenoid air sinus.

Frontal sinus
~_

Lacrimal n.

Infratrochlear n.

Frontal n.

5 Supraorbital/
“/ supratrochiear nerves
f ’

Lacrimal gland

Ophthalmic branch (V1)
Maxillary n. (V2)

Infraorbital n.
Trigeminal
gangilion - Maxillary sinus

Mandibular n. (V3) —

Auriculo- / [ I\

temporal n. I\
P A ! <

Lingual & inferior PR / {
——
aiveolar nerves § |

Posterosuperior
alveolar nerves

— Maxilla

Pterygopalatine l.' / Lateral pterygoid plate
ganglion H' |
Palatine n.
‘l
Pterygoid
hamulus
(of medial plate)



BRANCH ES Perygopalatine

6= Orbltal branch Gangllon
® Nasal branches

* Pass through
Sphenopalatine foramen

* Divide into posterior
superior Lateral nasal &

&4~ Nasopalatine
{ " (Long sphenopalatine)

posterior superior
medial nasal branches

One of the medial branch
is long — Nasopalatine
nerve

5= Pharyngeal branct

2- Lesser palatine



¢ The Posterior superior nasal nerve

° erve enters the back o rough the

sphenopalatine foramen. It divides into lateral and medial
branches.

* The lateral branches supply the posterosuperior part of the
lateral wall of the nasal fossa . the medial branches cross the
roof of the nasal cavity to supply the nasal septum overlying the
posterior part of the perpen(i)icular plate of the ethmoid .

B RA N C H ES Pterygopalatine

6= Orbltal branch Gangllon

— 4~ Nasopalatine
(Long sphenopalatine)

5= Pharyngeal branch

2- Lesser palatine



The nasopalatine nerve T

MVQ runs medially from the pterygopalatme ganglion into
the nasal cavity through the sphenopalatine foramen. It passes
the roof of the nasal cavity to reach the back of the nasal
septum. The nasopalatine nerve then passes downwards and
forwards within a groove on the vomer to supply the
posteroinferior part of the nasal septum. It passes through
the incisive canal , where it usually forms a single nerve with its
fellow of the opposite side, and emerges on the hard palate at
the incisive fossa to supply the oral mucosa around the incisive
papilla and palatal gingiva of the anterior teeth.

B RA N C H ES : Pterygopalatine

6— Orbital branch Ganglion

— 4 - Nasopalatine
(Long sphenopalatine)

5- Pharyngeal branch

2— Lesser palatine

Sl



© The greater ( anteW
)/Thl/

s nerve passes downwards from the pterygopalatine
ganglion, through the palatine canal, and onto the hard palate
at the palatine foramen. On the palate, it runs forwards at the
interface between the palatine process and the alveolar process
of the maxilla to supply much of the mucosa of the hard palate
and palatal gingivae ( except around the incisive papilla).

Incisive fossa—— “M’@%
@\

—~

e\

Z

Lesser palatine /4 f * H =
arteries | #




©  Thelesser ( posterior) palatine nerve (s) =
Ws""'downwards from the ' glion initially

through the palatine canal . it then passes through the lesser
palatine canal in the pyramidal process of the palatine bone and
onto the palate at the lesser palatine foramen ( or foramina ). It
runs backwards to supply the soft palate

ou

Incisive fossa—_{ Q ~ \;; \ Nasopalatine
) _& | , ‘ \

/7 L nerve
970
Greaterpalatine_ Y \

\_ Greater palatine
nerve
artery @ \
m : _,ELesser palatine

Lesser palatine ==/ | 4- s
' " 4 '. A ]
arteries (£ QX \ /\Sr\ nerves
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is originates from the pterygopalatine ganglion
through the palatovaginal canal to supply the mucosa of the
nasopharynx.

B RA N C H ES b Pterygopalatine
6~ Orbltal branch Gangllon

nnnnnn

NSO

~~ 4- Nasopalatine
(Long sphenopalatine)

Y ey = LA 5- Pharyngeal branch
' &?Sﬁ‘w'm qFB A s L)
, G e SN 2- Lesser palatine
\
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The four parasympathetic ganglia are related
anatomically to the trigeminal nerve, but
functionally are related to another cranial nerve,

they are:
Ganglion Branch of trigeminal Motor root
related to it (parasympathetic root)of
ganglion
Ciliary nasociliary Oculomotor(Nerve to
inferior oblique)
Sphenopalatine maxillary Greater petrosal nerve of
facial

Otic ganglion mandibular Lesser petrosal nerve
(glossopharyngeal nerve)
Submandibular lingual Chorda tympani of facial




-

*‘7,’ o3 31'd . Sphincter pupillae

// cillary ganglion and clliary muscies

r—-@ _ +lacrimal gland

] pterygopalatine ganglion

h @ sublingual gland
submandibular gland

submandibular ganglion

+»parotid gland
otic ganglion

heart, lungs, liver, spleen
+kidneys,alimentary tract

terminal ganglia as far as left colic flexure







Orbital branches

Pass through the inferior orbital fissure

Supply of the orbital wall (periosteum) and lacrimal
gland

Supply the sphenoidal and ethmoidal sinuses.



Pharyngeal nerve

* Passes posteriorly from the
pterygopalatine ganglion

i A
"y

* Leaves the fossa through the
palatovaginal canal

* Supply the mucosa and glands of AT

the nasopharynx. [ A



Greater and lesser
* Pass through the
palatine canal

it
) "
.

* Enter the oral surface of
the palate through the
greater and lesser
palatine foramina.

* Lesser palatine T
(Middle, Post, e
palatine) nerve passes
posteriorly to supply the

soft palate.



Greater and lesser palatine nerves

* The Greater palatine
(Ant.palatine) nerve passes forward
on the roof of the oral cavity

* Innervate mucosa and glands of the
hard palate and the adjacent gingiva,
almost as far forward as the incisor
teeth

Pterygopalatine
gangfion in fossa

Middle concha
{turbinate)

* Also supply the mucosa over the o
middle and lower part of the lateral b

wall of the nasal cavity

Greater palatine
foramen

* Joins the long sphenopalatine nerve
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- Nasal nerves

Seven in number

Pass medially through the
sphenopalatine foramen to enter the
nasal cavity

Short spheno-palatine (Post.Sup.
Lateral nasal) supply the mucosa of the
Post,Sup. quadrant of the nasal cavity.

The Nasopalatine nerve (long
Spheno-palatine) is the largest of the
nasal nerves

Passes anteriorly grooving down the
nasal septum

Through the incisive canal and fossa in
the hard palate

Supply mucosa, gingiva, and glands
adjacent to the incisor teeth.

Join the greater palatine nerve.
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____Otic | submandibular

Ganglion

Site just below foramen
ovale, deep to trunk of
mandibular nerve

Sensory root
Sympathetic

Parasympathetic Inferior salivary
root nucleus —>lesser

PREGANGLIONIC petrosal branch of
FIBERS tympanic of 9t"N. =

passes in foramen
ovale to the ganglion

Distribution Passes along

POST- auriculotemporal
GANGLIONC

FIBERS fibers to parotid gland

Prof. Laila Aboul Mahasen

Mandibular N.

Plexus around middle
root meningeal artery
(External petrosal N.)

nerve -» secretomotor

superficial to
hyoglossus muscle,
suspended from
lingual nerve

Lingual N.

Plexus around facial
artery

Superior salivary

Sphenopalatine

in the pterygopalatine
fossa, suspended from
maxillary nerve

Maxillary N.

Plexus around internal
carotid artery

( deep petrosal N)

Superior salivary nucleus

nucleus —> chorda —>greater petrosal branch

tympani of facial
nerve -» joins lingual

nerve -» ganglion

1.Passdirectly to
submandibular
gland

2.Pass along lingual
nerve after
rejoining -
sublingual

cogland e

of 7th N.- joins deep
petrosal = both nerves
form nerve of pterygoid
canal ->ganglion

1.Zygomaticotemporal
nerve -» lacrimal nerve =
lacrimal gland

2.Along greater & lesser
palatine branches =
palatine glands

3.Along nasal branches -
nasal glands



The Parasympathetic Ganglia in the Head and

Neck

angliox mpath enSd npathe Drgar
el 414 414 1) L
Edinger- Nasociliary Sphincter
Ciliary Westphal | Oculomotor nerve | Nasociliary | nerve from pupillae and
internal carotid | ciliary muscles
plexus
Greater Deep petrosal | Lacrimal glands;
Sphenopalatine | Superior |superfacial Maxillary |nerve from glands of nose,
salivary |petrosal nerve internal carotid | palate, mouth
from VII nerve plexus and pharynx
Chorda tympani Plexus around | Submandibular
Submandibular | Superior |nerve from VII Lingual facial artery and sublingual
salivary |nerve glands
Lesser superfacial Plexus around
Otic Inferior |petrosal nerve Mandibular | middle Parotid gland
salivary |from IX nerve “Motor “ | meningeal
artery
Dorsal Heart,
Many ganglion | motor Vagus nerve Many Many plexus | Respiratory
in the different |nucleus nerves system, Abd.
organs of vagus viscera
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