EYE  - ANS
(1) PARASYMPATHETIC
- PRE-GANGL.  PARASYM. leave Edsinger-Westphal nucleus (accessory occulomotor nucleus) at the 


level of midbrain and join the OCCULOMOTOR NERVE

- OCCULOMOTOR NERVE carries PREGANG. PANS and follows Inf. Oblique muscle to enter



CILIARY GANGLION where they SYNAPSE with POSTGANG. NEURONS
- POSTGANG. PARASYM. leave the CILIARY GANGLION via SHORT CILILARY NERVES, 


pierce the SCLERA, run forward in PERICHOROIDAL SPACE and ultimately are dist. 


to SPHINCTER PUPILLAE & CILIARY MUSCLE
- CONTRACTION of SPHINCTOR PUPILLAE and CILIARY MUSC. causes PUPILS TO CONSTRICT


(MIOSIS) and ACCOMODATION of LENS for NEAR VISION

(2) SYMPATHETIC
- PREGANG. SYMPATHETICS from INTEROMEDIAL CELL COLUMN at T1-T2 Spinal Levels
- PREGANG. SYMP. AXONS leave T1 & T2 VENTRAL ROOTS and reach SYMPATHETIC CHAIN


GANGLION via WHITE COMMUNICATING RAMI of T1 & T2 SPINAL NERVES
- AXONS ascend ganglia and SYNAPSE with POSTGANG. SYMP. NEURONS in SUPERIOR


CERVICAL GANGLION

- POSTGANG. SYMP. follow OPTHALMIC ARTERY and LONG CILIARY NERVES, pierce SCLERA

and CONTRACT DILATOR PUPILLAE (contraction = DILATION = Mydriasis)
- Contraction / Dilation allows adjustment to darkness

- Other Symp. POst.gangll innervate TARSAL MUSCLE of EYELIDS

- note: destruction of SUPERIOR CERVICAL GANGLION produces HORNERS SYNDROME = miosis, 


partial ptosis, enophthalmos 

SUBMANDIBULAR / SUBLINGUAL

PARASYMPATHETIC

- PREGANG. PANS from SUPERIOR SALIVARY NUCLEUS ( lower PONS) leave brain with 


NERVOUS INTERMEDIUS of VII

 - PREGANG. PANS leave VII proximal to STYLOMASTOID FORAMEN with the CHORDA 

TYMPANI and join the LINGUAL NERVE (V3)

- LINGUAL N. carries these fibers to SUBMANDIBULAR GANGLION, where POSTGANG. PANS pass


directly to innervate SUBMANDIBULAR and SUBLINGUAL glands 

SYMPATHETIC

- PREGANG. SYMP. from T1 & T2 leave via SPINAL NERVES and enter SYMPATHETIC CHAIN

GANGLION and SYNAPSE on SUPERIOR CERVICAL GANGLION
- POSTGANG. SYMP. follow blood vessels to SUBMAND. and SUBLINGUAL GLANDS

LACRIMAL GLANDS - ANS
 PARASYMPATHETIC 
- PREGANG. PANS from SUPERIOR SALIVARY NUCLEUS ( lower PONS) leave brain with 


NERVOUS INTERMEDIUS of VII

- some PREGANG. branch from VII at EXTERNAL GENU of FACIAL CANAL, follow the GREATER


PETROSAL NERVE and enter the SPENOPALATINE/ PTERYGOPALATINE GANGLION 


where they SYNAPSE on POSTGANG. NEURONS

- POSTGANG. PANS from Spenopal/pterygopalatine follow Lacrimal brances to LACRIMAL GLAND

- some POSTGANG. from ganglion follow MAXILLARY  (V2) to glands & mucous membranes of nasal


cavity, hard palate, soft palate, upper lip and uvula

SYMPATHETIC

- PREGANG. SYMP. from T1 & T2 leave via SPINAL NERVES and enter SYMPATHETIC CHAIN


GANGLION and SYNAPSE on SUPERIOR CERV. GANGLION
- POSTGANG. SYMP. ascend CAROTID PLEXUS along Int. Carotid. A., join the DEEP PETROSAL


 NERVE, pass through PTERYGOPAL. / SPHENOPALATINE GANG. to LACRIMAL GLAND
PAROTID GLAND - ANS
PARASYMPATHETIC 
- PREGANG. PANS originate from INFERIOR SALIVARY NUCLEAUS (in Upper MEdulla) and leave


brain via CN IX in its Tympanic Branch

- PREGANG. PANS transverse Tympanic Plexus / Nerve and join LESSER PETROSAL NERVE and 

reach the OTIC GANGLION and SYNAPSE on POSTANG. PANS
- POSTGANG. PANS from ganglion join AURICULOTEMPORAL N (V3) and reach PAROTID GLAND

SYMPATHETIC

 - PREGANG. SYMP. from T1 & T2 leave via SPINAL NERVES and enter SYMPATHETIC CHAIN

GANGLION and SYNAPSE on SUPERIOR CERVICAL GANG. 
- POSTGANG. SYMP. follow blood vessels to PAROTID GLAND 

LACRIMAL, SUBMAND., SUBLINGUAL, PAROTID GLANDS

- PARASYM. STIMULATION 


(1) archs produce INCREASE in SEROUS secretions 


(2) VASODILATION of BLOOD VESSELS produces REDDENING of GLANDS

- SYMPATHETIC STIMULATION



(1) INCREASE in MUCOUS CHARACTER 


(2) VASOCONSTRICTION of glands' BLOOD VESSELS

LARYNX- ANS
PARASYMP,

- PREGANG. PANS from DORSAL EFFERENT NUCLEUS of X at MID MEDULLA

- PREGANG. PANS leave brain with X and follow LARYNGEAL BRANCHES of X, 


then SYNAPSE on SMALL TERMINAL GANGLIA in DEEP PLEXUS on 


WALL OF LARYNX

- PORT. GANG. PANS pass to glands as SECRETORY  fibers, and to blood vessels as VASODILATORY
SYMPATHETIC

- PREGANG. SANS from T1 & T2, pass to SYMPATHETIC CHAIN GANGLIA and


SYNAPSE on POSTGANG. SANS neurons in MIDDLE CERVICAL GANGLION

- POSTGANG. SANS pass to larynx and form LARYNGEAL PLEXSUSES ultimately


ending on vessels (VASOCONSTRICT) and glands (Secretory - mucous)
ANS OF CRANIAL BLOOD VESSELS

INTRACRANIAL
- blood vessels in head & neck are innervated ONLY by SYMPATHETIC fibers!!! Parasymp. 

do not innervate blood vessels
- PREGANG. SYMP. T1-T3 (Interomedialaterlal Cell Column) and terminate on STELLATE and


SUPERIOR CERVICAL GANGLION

- POSTGANG. SANS follow CAROTID PLEXUS and contine with CAROTID BRANCHES to 


TARGETS

- POSTGANG. SYMP. terminate in SMOOTH MUSCLE of INTRACRANIAL EXTRACEREBRAL


VESSELS

- INTRRACRANIAL blood vessels outside of brain receive SYMP. innervation; however


IntraCerebral (brain parenchyma) are NOT INNERVATED
- SYMP. stimulation > VASOCONSTRICTION in all blood vessels except Intracerebral
INTRA - CEREBRAL  = Autoregulated
- POSTGANG. SYMP. have NO EFFECT on  INTRACEREBRAL blood vessels in brain parenchyma


* stim of Symp. archs > NO vasoconstrictor effect in INTRACEREBRAL blood vessel


* INTRACEREBRAL blood flow regulated by (1) blood conc. CO2 (2) nitric oxide - NO



= vasodilator (3) endothelium-releasing factors (endothelins) = vasoconstrit. 
Signs and Symptoms of Lesions of ANS FIBERS
(1) Unilateral CN III nerve lesion - PREGANG. PANS Fibers


A. Ipsilateral (lesion side) dilated pupil (mydriases)


B. loss of DIRECT light reflex (light shone on non-lesioned side)


C. loss of ipsilateral accomodation

(2) Unilateral Superior Cerv. Gangl. Lesion = HORNERS SYNDROME

A. Ipsilateral constricted pupils (miosis); ipsilateral pupil does not dilate


B. Ipsilateral partial Ptosis (b/c paralyzed Tarsal Smooth Musc.)


C. Ipsilateral sunken eye ball (endophthalmus)


D. Skin of Ipsilateral face area appeared flushed (reddened) due to VASODILATION

E. Skin of Ipsilateral face is DRY due to lack of sweating

(3) Unilateral VII lesion (intracranially)


A. Ipsilateral Dry Eye


B. Diminished salivary secretion due to lack of PANS fxn to ipsilateral 



Submand. and SUblingual Glands


C. Regenerating PANS fibers to Submand. and Sublingual glands are sometimes



diverted to lacrimal gland; upon activation (eating) they produce tears referred



to as crocodile tears

(4) Frey's Syndrome = PAROTID

- occurs after penetrating (traumatic) wounds to Parotid Gland


- Regenerating PANS fibers innerv. parotid are diverted to nearby Skin Sweat Glands



(innerv. by postgang. SANS)


- a stimulus which normally induces salivation (placing food in mouth) will induce sweating



from skin overlying gland 
