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SENSER/ RECEPLONS
Motoer Endings
Cranial Nerves

The Four Plexuses
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cenvical nerves
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Review of Reflexes

Fast, preprogrammed, inborn,

automatic responses

Occur in the CNS at the spinal Gangion-y [ ot /
cord or brainstem levels  E& Sensory eceptors
e.g., free nerve endings Dorsal \
\ of sensory neuron) g ramus // \\\
May be either monosynaptic o/ jj

or polysynaptic g e N
\%E_é >

Spinal Axon of Ventral Spinal cord
Ventral nerve motor root (CNS)
ramus neuron

All require

a. stimulus at receptor
b sensory information
relay
c. processing at CNS level
d. activation of motor
response
e. response of peripheral
effector

Meuromuscular

junction Muscle

fibers



SENSOrY RECEPLOrS

CENTRAL NERVOUS SYSTEM
(brain and spinal cord)

Classiiied oy,

m [Cocation
EXteroceptors
Interoceptors
Proprioceptors

m Stimulus

Thermoreceptors, etc.
| Stl’U CtUI'e :pn::!:?rs“[;?ga receptors (manitor

sensations of small, skelatal muscles,
[ [ taste, vision, joints, skin surface;
Pacincian corpuscle belanoe, s | | | revkds posiion sesss

hearing) and touch, pressure,

m Adaptive abilities "t snsationg)

Visceral sensory receptors (monitar
internal organs, including those
of cardiovascular, respiratory, digestive,
urinary, and reproductive systems)

RECEPTORS




PEPHERCINSENSEIY
RECEPIONSConb

EEeeINEWVENEREINGS —— (oueh.lght prossure)

endings i y o Merkel discs
{pain and i (light touch)

m Prominentin epithelia tomperature)
ml Pain andiiemperature

m Light touch (Merkel’s
discs)

/ Dermis and

corpuscie
(deep pressure)

Hair follicle receptor Ruffini's corpuscle
{hair movement) (pressure)




PEPHERCINSENSEIY
RECEPIONSConb

Encapsuiaied Nene
ERdings
m Meissner's Conpuscles
(Light Teuch)
m Pacinian (lamellated)
Corpuscles
Throughout the Body
Adaptive
Mechanical Pressure
m Ruffini’'s Corpuscles
Pressure and Touch
Not very Adaptive

Meissner's corpuscle

Free nerve
endings
(pain and
temperature)

Pacinian

corpuscle
(deep pressure)

Hair follicle receptor
{hair movement)

(touch, light pressure)

Merkel discs
(light touch)

/ Dermis and

Ruffini's corpuscle
(pressure)




Prooflogceeiion

StetchrVieniorsieeteect
POSIGRNASPECE
m Vediied muscle finers (cells)
Golgiienden Organ
m [Vionitors tendon tension
m “‘Knee Jerk Reflex” Is
monesynaptic
Joint Kinesthetic Receptors
m Joint Capsules

m All of the above types of
receptors

y Efferent motor fiber to spindle

sensory
endings
{type Il fiber)

Primary
sensory
endings

(type la fiber)

Muscle spindle

TERRLYI

\“\ "

Connective
tissue capsule
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Capsule —\

Golgi tendon I I_J?
o |
organ Y3

o Efferent
motor fiber
to extrafusal
muscle
fibers

Extrafusal
muscle
fiber

Intrafusal
muscle
: fibers

y —— Sensory

fiber

Tendon
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Vieter ERcrRPiaiesSImiZrierSYRapse
m Skeletal Viuscle

m ACh
Broken dewnrguickly; compared iernene synapse
B Remember defintion; ol Motoer Unit

Visceral (smoeth) Muscle and Glands
m \/aricosities




Epineurium — wraps entire
nerve

Perineurium — wraps fascicles
of tracts

Endoneurium - wraps
iIndividual axons

Function:

sensory - afferent

motor - efferent

mixed - contains axons of both

Blood vessels

Perineurium
(around one
fascicle)

Endoneurium

Epineurium

covering
peripheral nerve

o
T 5)! & Schwann cell

Fascicle
Myelinated axon




Blood vessels

Perineurium
(around one fascicululs)

Endoneurium

.
d
.
.
.
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Myelinated axon N
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EranialibtNenves

Wwelverpails:

B 2 attach tererebraim (helk &
[Diencephalen)

m 10rattach te braimstem
(Mes-, Met- and Myelenceplhalon)

Names relate to appearance or
flunction

Classification

Origin

Destination




Qliele Jf/ NEENENSINTOIANN)

———— Left offactory bulb
(termination of
clfaciory narve)

] “{ = Olfactory tract
£ - {ta olfactory cortex Olfactony
' / of cergbrum) nerve fiber

OLFACTORY _____
: MERVE {M I}
5 Cribriformm
Al _ '.*.' plate of
s o S : athrmoid : :
" T = : - 8 3 i LA‘..
(8 { Offactory ' - - .
; N : ; epithalium e T
: . : —QURNETNT - e n Dol g 0
s 0
O: Olfactac 0 S Aol e
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a . .
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@pcENERENINNI

©: SENSORY Pituitary Olfactory

gland bulb
Or Retinza Olfactory  — Y| — Eye
tract A |y Optic nerve (ll)

IDF by \Way’ ot optic Optic chiasm
foramer_l Of Y .. Optic tract
sphenoid to f} /5
Diencephalon &Y &

(optic chiasma) R A
and to occipital " |
Lateral geniculate
lobe nucleus (in thalamus)
encephalon Optic projection

(cut) Visual cortex fibers
(in occipital lobes)



Qciiferraior (N IH

(@ VIeLo;
@ Viesencepialon

D Sematic motor te SUperer, inferor, medial
iecti and inferior oblique; visceral motor to
Intrinsic eye muscles by way of superior
orbital fissure




Troelezr (N )
@V ete);

@ Viesencepialon

[D: superior ebligue muscle
Py Way/ of SUPErior
orbital fissure




 Oculomotor (N IlI)

\



Trlejenalnel (SN )

EHVixed
Hree majerbianches
1 Ophthalmic (Sensen)

2. Meaxillany- (Sensolgy,

Supraorhital
nerves

3. Mandibular (mixel))

Ciliary
ganglion

O: face / nuclel of pons Foramen

rotundum

D: sensory nuclel in pons /
muscles of mastication S

Sphenopalatine ~ |

ganglion

Mental
nerve

Superior orbital fissure
Ophthalmic branch

Trigeminal ganglion
Pons

Trlgemmal nerve (V)

Mandibular branch

Submandibular
ganglion
Lingual nerve




C: Motor
Nojoltle2n)s O: Pons

D: Lateral rectus eye muscle

Superior Superior Optic
oblique c rectus chiasm
muscle N muscle  Qpic \chlﬂmﬂtnr

Trochlear
nerve (V)

nerve ()
Levator

palpebrae
superioris i T TRRR | i
muscle | . - - Trigemina
" B .~ nerve (V)
cut

Facial
nerve (VII),

) cut
Inferior

oblique
muscle Ciliary Lateral &
\ ganglion rectus  Vestibulocochlear
muscle nerve (VIII),

Inferior Medial (cut) cut
rectus rectus Abducens
muscle muscle nerve (VI




E2CTAN(@SINRAAL)

SVixed

©: SENSEN/Irem iaSte FECEPIONS
Off anterior 2/3 el tengue. /
Mooy fren pens

[D: Sensoery to sensoery nucler of
pons / metor muscles ofi facial
expression, visceral motor to
tear gland.

Table 14.3

Internal acoustic
Geniculate meatus

ganglion Facial
Pterygopalatine nerve
ganglion
Parasympathetic ' — o

nerve fibers

Chorda tympani

branch (taste) L

Stylomastoid foramen

Submandibular ganglion

Parasympathetic
nerve fibers

Sublingual gland —"’
Submandibular gland

Motor branch to muscles
of facial expression

(c) Parasympathetic efferents
and sensory afferents




seielell (GNP copjie

Sphenopalatine Facial nerve (VII)
& ganglion  Geniculate
Temporal L ganglion
branches N Greater
petrosal

Zygomatic
branches

droop

-
G ny _I_ . . ' _.-"'. _.- s - -. i I ]

branch N8 NN branch Bell's Palsy
Stylomastoid foramen

Submandibular o _— i Chorda tympani nerve
ganglion aﬁ%m“'_*" (mandibular branch)

. Cervical ™| ingual branch of
Mandibular branch  mpmandibular division
branch of trigeminal nerve (V)




VVestipulecechlea (@SN

(EF SENSONY
@I RECEPIONS G INRERFEaNK

D: Nuclerin Pens and meadulia
enlongata

AKA acoustic nerve




Vasilgtlogcaaesic (SN VI

Semicircular

canals Vestibular

Tympanic branch (V)
cavity

(middle ear)

Internql
acoustic

ey P g

ol Sl el Bt -

L ALy
e :.l.‘

Pharyngotympanic

Tympanic fube

membrane

Cochlea

Facial nerve (VII), cut

Vestibulocochlear
nerve (VIII)

| NV
o

Pons

N VI

— N IX

Cochlear
branch (VIII)




(GlESSERIARAGEZINESINEX

Shmixed

©F SERSER/ Iem

poOSieroer /s ol tengue/

moterfromimeaulia |

ehlongaia ganglion

N\

Medulla

Glossopharyngeal
nerve Iig(}l

=~ Inferior (petrosal
D: medulla/ muscles for LU

swallewing, parotid
gland

Superior Sj_ug ular)
ganglion

Parotid salivary gland

Pharyngeal branches
Carotid sinus branch

Carotid sinus

Carotid body

Common carotid artery
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@ Vxea

@I Sensatienffemphaneeal area anc ouier
ear/ motor firen meauiia

D: Sensony to medulla /visceral (auteonemic)
motor to theracic and abdeminal cavities
and their ergans. Major moeter pathway: for
ANS

Most iImportant Cranial Nerve!
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Accessory (CN XI) AKATSPINZINACCESSENY

C: Mleies
@rlVielerrnuciereimedulizarane spinal core

DE SWallewWing) irapezZus & sCm mUSEIes

Hypoglossal (N XII)

C: Motor
O: Motor nuclel of medulla

D: Tongue musculature







ViREmMonRIcSs

Oh, Once One Takes The Anatemy
Final, Very Good Vacations Appear,
Heavenly .




SPINaINNEIVES

SEnseR/aneNVIeier (Gl
coeUrse)

fhreughrine
Intenvertebral Foramina

Dermatomes

N\ — N e Dorsal ramus

: =0 e Ventral ramus
fik Spinal \ \
pinal nerve
& s W Intercostal nerve
& H":r it Rami communicantes

Sympathetic chain
ganglion

|
Dorsal root ganglion |}
[
|
J/

Lateral cutaneous
Branches of
Anterior cutaneous | intercostal

nerve
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PRFEnIC nerve Spinal accessory

nerve (XI) Greater auricular

- [Anenates nerve
diaphragm Hypoglossal i
nerve (XII) Geniochyoid
muscle
Nerve roots | €2 corvina) e
of Ca

cervical plexus | Cy 44 '™ Thyrohyoid muscle
| Cs e Ansa cervicalis

0 )
Phrenic nerve

el - Sternohyoid muscle
Clavicle _ “ “ Sternothyroid muscle

Supraclavicular
nerves




Dorsal scapular
narve
Superior f"fr
trunk

Merve to
subclavius
muscle
Suprascapular

nersa
—

Lateral cord

}-
Posterior cord
Ca
Lateral pectoral nerve
Medial pectoral nerve
Subscapular .
nervas

Inferior
trunk

Musculocutaneous
narve =]

Leng thoracic
nerve

(a) Anterior view

Thoracodorsal
nearve

— Llnar
nerve

.

narve




Sugrascapular nervs Drorsal scapila mane

Supanion
frunk;

NERWES e | e

ofine A

Musculooutansous
e

Musculocutaneous
nerve — innervates biceps
and brachialis muscles
Median nerve -
iInnervates lateral flexors
Ulnar nerve - innervates
medial flexors

Radial nerve - innervates Pl
forearm extensors

Hadhial neiva

Sugparlicial beanch

of radial rare




L Clpple)els
Pleyas

lliohypogastric
nena

V' L LUMBAR

liginguinal

Femoral Nerve

Lumbosacral

TI’ un k (t 0 S C | at| C Genitofemoral nerve
Lateral femoral

N € rve) c:ul.':;neuus nerve s

Obturator Nerve Bearches of {Femnral branch— |

entofamoral Bl brarich > | W 'L..
Femaral n:arx.'e-"""""-fﬂ,r‘ ¥ By """"--q.,
,.4"'"-‘-: e
Obturator nerve E\Lumhnsacml P

trunk

nerve

(a)} Lumbar plexus, anterior view




Lowast intarcostal nerve

lichypogastric nerve
[icirsguinal nere
Genitofernoral nerve

Lateral femoral cutansous
nerve

Superior gluteal narve

Inferior gluteal nerve

Pudeandal narve

Sciatic nerve

Pasterior femoral
cutaneaus nemve
fcuty

(c) The lumbar and sacral
plexuses, anterior view

Lumbosacral
trunk

Superior e | SACRAL
gluteal nerve ——__ 5 PLEXUS

Inferior e

gluteal nerve

Sciatic nerve

Posterior femoral -
cutaneous nerve Pudendal nerve




NervesteiriieEen

sSEIcCHNE
sifhickest and Longesi

sBranches to liaraland
Fibular Nenrnves

eemoral N.

sPosterior aspect of leg

Superior — '

gluteal

Inferior
gluteal

Posterior
femoral
cutaneous

fibular
Tibial

Sural

Deep
fibular

Superficial— | |

fibular

Plantar ——
branches

Key:

. = Ventral rami

E = Anterior divisions
| = Posterior divisions




Spiaces result
N pressure

on the spinal
001S




The white
oval is a
postsurgical
cyst or
abscess




Dozal root
ganglion
Dorsal ropt -
fibres 4
§

Ventmal oot
fibres

Varicella-zoster virus (of ifle flefoes fennlly)
I} clarsel roat ejzigellizl cigiel erzinlfzll grapves
IRI2INAECHORE CHICKERNPIOX
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