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The Autonomic Nervous System

• 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

• The majority of the activities of the
autonomic system do not impinge on
consciousness

Thursday, May 23, 2024 2



 Sympathetic
 Stress reaction
 Fight-or-flight
 Primes body for 

intense skeletal 
muscle activity

 Parasympathetic
 Maintenance 

functions
 Rest-and-repair
 Counterbalances 

sympathetic function
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Thoracolumbar
T1 – L2/L3 levels 
of the spinal cord

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

Sympathetic Parasympathetic
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Parasympathetic Division

Cranial Outflow

Preganglionic fibers are 
carried by Occulomotor,  
Facial, Glossopharyngeal 
and Vagus nerve 
(3,7,9,10) and innervate 
organs of the head, neck, 
thorax, and abdomen
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v
midbrain

pons

medulla

I. Sensory root
Branch of V nerve

II. Parasymp root
Carried on III, VII, IX, X

III. Symp root
Symp plx around a nearby artery

preganglionic postganglionic
TARGET
organ
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تحت ستونلا ىلع اوعبت



 لاب لخد هلا ام 5th لا وه يلا trigeminal nerve لا     
parasympathetic لا لمحب سب وه ganglion ينعي anatomically لا 

ganglion هيلع ةلومحم suspended on it لا اما flow نم اهلحورب يلا 
 3,7,9,10 مهنع انيكح يلا nerves لا قيرط نع نوكب brain لا
 sensation of لا نع لوؤسم trigeminal لا هنا انيكح شم     

head and neck، لا ganglion ياه mainly parasympathetic و 
 sympathetic انايحا و sensory branches اهعم نوكب نكل

branches انايحا نكمم و motor branches 

 نوكيح اهللاخ نم يدعم sensory nerve يف نوكي املف     
 trigeminal لا نم branch ىلع ةقلعتم اهمادم ؟ نيو نم ياج
 يلا وه هيلع ةقلعتم يلا branch لا نم ياج نوكي مزلا ديكا اذا
 sensory لا ءزجلا اهيطعي حار

 لا نم يجيب امياد ؟يجيب نيو نم sympathetic لا بيط     
nearby artery لا هنلا sympathetic لا بحب arteries    نوكب 

 اهلتعبب ganglion لل artery برقا ف مهيلاوح ففلا



 ياه ganglion لا هنا انيكح ةلغش ىلع هبتنن اندب
parasympathetic اهنا ينعي ؟ينعي وش 
preganglionic fibers تعبتب و postganglionic 

fibers لل ةبسنلاب سب يشلاا داه و 
parasympathetic part  ..

 يجيب يلا nerve لا وا sensory nerve لا نكل
 اهيف relay لمعب ام sympathetic root لا نم
 لمكب و اهللاخ نم يدعب سب اهيف فقوب ام ينعي
 حار motor, sensory, sympathetic ءاوس ينعي

 اهيف فقي لا نكل و ganglion لا ىلع يدعي
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They're all suspended on branches of trigeminal nerve

Suspended on naso-cilliary nerve 
a branch of ophthalmic nerve

Suspended on mandibular nerve

Suspended on maxillary nerve

Suspended on lingual nerve a 
branch of mandibular nerve

-

↳

↳
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Ciliary 
Ganglion

• lies near the apex of 

the orbit

• suspended from the 

nasociliary nerve

Thursday, May 23, 2024 9



Ciliary ganglion
Roots: It has 3 roots:

1. Sensory root: Nasociliary nerve.

2. Parasympathetic root: Oculomotor nerve (3rd)  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.

Thursday, May 23, 2024 ملا وا يشا ب سحي ام نودب يداع ضيرلما ينعب لغتشت نكمم block اهلتلمع وا تبرخ ganglion لا ياه ول ينعي10
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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 h Cr. N)

The postganglionic fibers join the auriculo-temporal nerve 

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 

supply 2 muscles: tensor palati and tensor tympani.

Thursday, May 23, 2024 12

 foramen oval نم mandibular nerve لا علطي ام لوا
اهيف قلعتي حار infratemporal fossa لا لخدي و

Supply 2 muscles tensor palati and tensor tympani

Branch of mandibular E



Sphenopalatine Ganglion 

(pterygopalatine)

Small flattened parasympathetic ganglion that lies in the 

pterygopalatine fossa, suspended by 2 roots from maxillary 

nerve.           (ganglia of hay fever)

Roots of the ganglion:

 Parasympathetic root: Greater petrosal nerve (7th

Cr. N) relays in the ganglion.

 Sympathetic root: Deep petrosal nerve traverses 

the ganglion without relay.

 sensory root: Two ganglionic branches which 

connect the ganglion to the maxillary nerve. They 

contain sensory fibers from the orbit, nose, palate 

and nasopharynx which traverse the ganglion 

without relay.Thursday, May 23, 2024 13

 petrous part of temporal لا اوج ةيشام نوكتب
bone لا ينلاوح نوكتب internal carotid 

Geniculate ganglia
&

V



 viral اهلريصب يلا ياه شقلا ىمح يه hay fever لا
infection ةيفنا ةيساسح هدنع دحاو ول وا دربلا ةلاحب 

allergic rhinitis .. نوكب ةيفنا ةيساسح مهدنع يلا سانلا 
 dry مهدنع نوكب و nasal secretion, lacrimation مهدنع

cough يف sensation  لاب palate لا و pharynx لا و 
nasopharynx اهلريصب يلا ياه هنلا irritation 

 تعات نامك lacrimal gland لا يطعب sensory root لا     
 يه نوكت اهنا eye لاب نوكتب يلا cilliary gland لا .. عومدلا
 يه lacrimation لا نع لوؤسلما نكلو  lacrimation نع ةلوؤسلما
 و lacrimation صخشلل ريصب يه ناشع sphenopalatine لا
 ةيساسح هدنع نوكي الم هنيعب itching هلريصب
  لا يه eye لاب mucosa لا نع ةلوؤسلما parasympathetic لا     

ptyregopalatine G لا و parasympathetic لا نع ةلوؤسلما cilliary 
muscles لا و sphincter pupillae لا يه cilliary G·
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Submandibular ganglion
Small parasympathetic ganglion 

that lies in above the deep portion of 
the submandibular gland.
Roots of the ganglion:
 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
nerve.

 Sympathetic root: plexuses around 
facial artery

 sensory root: lingual nerve
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Salivary nuclei 
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تحت ستونلا اوفوش



 لا nuclie ينتنت pones and medulla لاب يف
superior and inferior salivatory .. لا 

submandibular ganglion لا يطعتب يلا 
submandibular and sublingual glands مه يلا 

 superior salivatory nucleus لا نم اودخايب تحت
٧ مقر cranial nerve يطعتب يلا

 cranial nerve يطعتب inferior salivatory لا
 لا يطعب يلا otic ganglion يطعب يلا ٩ مقر

parotid لا اذا parotid gland لا اهنع لوؤسم 
inferior لا نا عم parotid gland قوف يلا يه ..
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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.

Thursday, May 23, 2024 21



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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Cervical Sympathetic 
Chain
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Cervical sympathetic chain
Extends from base of skull to neck of 

the 1st rib, where it becomes 
continuous with the thoracic part of 

the sympathetic trunk.
• It is embedded in deep fascia 

between the carotid sheath 
and the prevertebral layer of 
deep fascia.

• It carries three ganglion 
1- superior
2- middle 
3- inferior 

Cervical 
sympathetic 
chain

Superior
ganglion

Middle
ganglion

Inferior
ganglion

1st. thoracic
ganglion

( in most people it is fused with 1st thoracic ganglion to form stellate ganglion
infront of neck of 1st Rib.
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carotid sheath لا تاوج شم يه ينعي
↓

T
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Branches of Sympathetic ganglia are 
divided into three groups:

1- Communicating……………. To nearest 
nerve.

2- Vascular………………………..around 
nearest artery.

3- Visceral………………………….to nearest 
viscera. Thursday, May 23, 2024 26



Superior cervical ganglion:
1- Communicating
With upper 4 cervical spinal nerves
With 9, 10 & 12 cranial nerves.

2- Vascular
Around ICA & ECA

3- Visceral
- Superior cardiac
- Pharyngeal branches 

Superior 
cardiac

Pharyngeal 

ICA & ECA

C4
C3

C2
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Middle cervical ganglion:
1- Communicating
With C5,6 spinal  nerves.

2- Vascular
Around inferior thyroid artery

3- Visceral
- Middle cardiac branches
- Tracheal & oesophageal branches 

C5

C6

inferior thyroid artery

Middle 
cardiac

Tracheal 

oesophagea
l
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Inferior cervical ganglion:
1- Communicating
With C7,8 spinal nerves.

2- Vascular
Around vertebral artery

3- Visceral
- Inferior cardiac branches

Vertebral artery

Inferior 
cardiac

C7
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 visceral sensation لا deep sensation لا نع لوؤسلما وهcervical sympathetic لا ؟ ملاكلاه لك ةدياف وش
 نع pain therapy همسا يشا مهللمعنب cancer وا terminal disease مهدنع يلا ىضرلماف .. visceral pain لا
 لا عفرت لضت ردقتب ام هنلا مللاا هيف يلا ناكلما يذغب يلا sympathetic supply لل block لمعني هنا قيرط

dose لا تعات morphine لل سب شم terminal diseases لل هضرب chronic disease لا ىلع رثاتب يلا 
quality of life لاثم كسيد هدنع نسلاب ريبك ضيرلم وا هلمعتب يلا مللاا ببسب ضيرملل
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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 syndrome on the
affected side:
• Miosis: constricted pupil
• Ptosis: minor drooping of the upper eyelid
• Anhidrosis: lack of sweating
• Flushing: subcutaneous vasodilation

Traumatic injury to cervical sympathetic chain at root of 
neck 
causes Horner syndrome????????

M olar muscle supplied by 
sympathetic will be affected

 و رثاتتب brachial plexus لا هنلا ةنابعت symptoms لا اهيف رياص يلا ةهجلا ىلع upper limb لا نوكتب و
 ءزجلاب اصوصخ cervical lesion هدنع ضيرلما هنا تيكش اذا .. upper limbs لل supply يطعتب يلا يه
 مهيف ريصي الم stellate ganglion لا عم inferior cervical ganglion نوكي حار upper limb لا نم تحت يلا
 upper limb لا و face لاب flushing عم horner لا ضارعا رهظب رخلااب و C8,T1,T2 برضنب ةلكشم

&

I



Thoracic Sympathetic Chain
• In the posterior 

mediastinum 
• 12 thoracic ganglia 
• Connected to the 

adjacent thoracic spinal 
nerve by white rami 
communicant 

The upper 5 ganglia give 
postganglionic fibers to 
the thoracic viscera  
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Thoracic Sympathetic Chain

The lower 7 ganglia give 
preganglionic fibers to various  
abdominal and pelvic viscera 
through  3 nerves 
Greater splanchnic
From the 5th to 9th ganglia 
To the celiac ganglion 
Lesser  splanchnic
10th 11th to aortico renal ganglia
Least splanchnic
12th 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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Thank you
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