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Cranial Nerves

Cranial nerves - overview:

v"origin and peripheral distribution

v" functional components and modality
v'innervation zones

Olfactory nerves, nn. olfactorii

Optic nerve, n. opticus

Oculomotor nerve, n. oculomotorius

Trochlear nerve, n. trochlearis

Trigeminal nerve, n. trigeminus

Abducent nerve, n. abducens

Facial nerve, n. facialis

Vestibulocochlear nerve, n. vestibulocochlearis
Glossopharyngeal nerve, n. glossopharyngeus
Vagus nerve, n. vagus

Accessory nerve, n. accessorius

Hypoglossal nerve, n. hypoglossus



. Cranial nerves
. . Cranial Nerves

0. N. terminalis

. N. olfactorius

II. N. opticus

IIl.  N. oculomotorius

IV. N. trochlearis

V. N. trigeminus

VI. N. abducens

VII. N. facialis

VIII. N. vestibulocochlearis
IX. N. glossopharyngeus
X. N.vagus

XI. N. accessorius

XIl. N. hypoglossus
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A Cranial nerves

= Claudius Galenus (Galen of Pergamon) — 2nd. century
identified seven cranial nerves, a description still valid |
for at least 1200 years until the Italian Renaissance o MLy

= Thomas Willis in Cerebri anatome (1664) introduced e
a classification that included nine cranial nerves

= Samuel Thomas S6mmerring in his Doctoral

classification composed of 12 cranial pair
that has been accepted up to the present

Overview of the History of the Cranial
Nerves: From Ga]en to the 21st Century
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. Cranial nerves

Cranial nerves

Numbered for convenience...

...and named for what they do
(mostly)

_
Prof. Dr. Nikolai Lazarov 4



Functional classification

v" purely sensory (afferent):
» n. olfactorius

» n. opticus

FUNCTION OF i I i istribution): Sch
T N:RVES > Nn. vestibulocochlearis Cranial Nerves (Motor and Sensory Distribution): Schema

» n. oculomotorius
» n. trochlearis

» n. abducens

» N. accessorius
» n. hypoglossus

. v mixed (sensory&motor):
Cl'al'llal Nerves > n. trigeminus

Functional Anatomy » n. facialis

» n. glossopharyngeus
» Nn. vagus

v autonomic (parasympathe
» n. oculomotorius =
> n. facialis
» n. glossopharyngeus |
» Nn. vagus oo e

v" purely motor (efferent): £33

Oplic

Stanley Monkhouse

Prof. Dr. Nikolai Lazarov 5



Location within the brainstem: k

v ventrally: — eI R .
> n. olfactorius O T
» n. opticus .
> n. oculomotorius o e
> n. abducens e M
» n. hypoglossus =

v laterally: ocsomaoa ]~
» n. trigeminus
» n. facialis
» n. vestibulocochlearis

— = Thatamus,
Pubdrw N

- — Mgl
Copus gervn anim Mt ae

T Meralanus
Covguin e s aum warsie

= Pacinciue centeiiare macus
Hodunuutus oometuting supen <

\ hL S Vehem b lwe Lperia
' Fasa tortodsa Ermsenta metats

N. opticus {II) Tractus Hypophysis
S oltactorius® \ {[Gylandura pituitaria]
/

| /

Corpus ~ Pedunculus
mamillare e cersbri

_— N. ophthalmicus [V/1]

N.trochlearls (V] —_ | 8% b L gm—— i S N maillaris [Vi2)

7 4 s L Sl B v
N. trigeminus [V] ~ __ 'Y ,;' - B Y R —— - N, mandibularis [V/3]
-~ | 52 . : A 7 |

N. abducens [VI] ——— ‘ ! i
» n. glossopharyngeus _ | 4
N.facialis (Vi) ==~ & g | & ; A ‘_ = £ — —— Cerebellum, Flocculus
» Nn. vagus ) | \
> n. accessorius N. vestibulocochlearis [VIII] ~ | | L

N. glossopharyngeus [IX] o ‘, b

v dorsally: e o2
> n. trochlearis — e e NP

|

/ ]
_ N, accassarius [XI) 7 N. hypoglossus (X1} | ! Sulcus anterolateralis

Prof. Dr. Nikolai Lazarov 6



@ Distribution of cranial nerve nuclel

Location within the brainstem:
v" sensory column — dorsolaterally

in the brainstem tegmentum:

» trigeminal sensory nuclear complex

» solitary tract nucleus
» cochlear nuclei
» vestibular nuclei

v" motor column — paramedian plan:

» oculomotor nerve nuclei
» trochlear nerve nucleus
» abducent nucleus

» facial nucleus

» nucleus ambiguus

» hypoglossal nucleus

v" autonomic nuclei — medially:
» autonomic nuclei of oculomotor nerve

» dorsal nucleus of vagus

Prof. Dr. Nikolai Lazarov

. ToD whaserda Ko (ASYWA)
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Cranial Nerve Nuclei in Brainstem
Schema - Posterior Phantom View




Oculomotor nerve

Trigeminal
ganglion

Trigeminal nerve

Abducens nerve

Facial nerve

Intermediate nerve

Superior ganglion
Inferior ganglion

Glossopharyngial
nerve
Superior ganglion

-
Inferior ganglion// &/l |
s J
Vagus nerve

Prof. Dr. Nikolai Lazarov

Simplified diagram of the sensory ganglia

0]

Cranial ganglia

Trochlear nerve

Cochlear and vestibular
components of N. VIII

Spinal root N. XI

( N Cranial root N. Xl

f the V, IX and X cranial nerves




Terminal nerve, n. terminalis

the neglected cranial nerve: cranial nerve zero — CO

first description — Gustav Fritsch (1878) in the brains of sharks

“Uberzahliger Nerv” = supernumerary nerve

terminal nerve — Locy (1905) — closely connected with the lamina terminalis
v’ accessory olfactory nerve

first description in humans — 1913 e
v very distinct in human fetuses and infants A
v rudimentary (vestigial) in adult human brains

non-myelinated axons
v’ arise from autonomic as well as sensory neurons

v pass through the cribriform plate
medial to those of the olfactory nerve fila

v" peripherally end in the nasal mucosa

v centrally end in:
» lateral and medial septal nuclei
» preoptic area and rostral perforate substance

functions — uncertain:

v" related to the sensing of pheromones transmitting
sexual signals from the vomeronasal organ :

v" play a role in reproductive (sexual) behavior

w
©® wo"*

10
11
12

Prof. Dr. Nikolai Lazarov 9



Olfactory nerves, nn. olfactori

= specific sense of smell (olfaction)

= the shortest cranial nerve —
cribriform plate (lamina cribrosa)

= 18-20 bundles, fila olfactoria -
non-myelinated axons

amctiors, sconlly e i, Bocaua
ol Y s

has.a mee diect iode b this arca
thon hasing cr vision

v" olfactory receptor neurons —
40 millions in olfactory epithelium

1 Cllls wé munn eyt e 1OKN)
L Micndlh nw;'n(

1 Dendvite proces « !‘lh

4 Coll buody i n.v‘llll“nr'

% Bacresory dert of Bowemian'y gland

o Py of ORN

7. Masal ool

& Bundos of ofactoey ssum

. Ol shosth of offactory asum
10 Acind of Bowrsans glands

3. The signals are relayed in the
glomeruli, well-defined micro-
regions in the offactory bulb.
Receptor cells of the same type
are randomly distributed in the
nasal mucosa but converge on
the same glomerulus.

In the glomerulus the receptor
nerve endings excite mitral
cells that forward the signal
to higher regions of the brain
with maintained specificity.

2.When the odorant molecules
bind to receptors, the act

or cells are amvated

send electric signals to the bram

1. The odorant receptors are lo-
cated on the olfactory receptor
cells, which occupy a small area

in the upper part of the nasal

epithelium and detect the in-
haled odorant molecules.

o | Odorant molecules

so o
Alr with odorant molecules ““; s | bind to recaptors

Prof. Dr. Nikolai Lazarov 10



olfactory bulb — synaptic glomeruli
v" nucleus of termination of cranial nerve |

v mitral, granule and periglomerular cells

v' initial part of rhinencephalon

L% A

Ottactory
trat

Frooal drs Crorthorm
Otfactory o
ooy

Medul
ofactory stria
Lateral Ofactory
olfactory strla bub
O¥actory
tract
Anterior
perforated Prepiniform
sibstance ares®
Sembunar - Armygdale®
Gy
Ambiert
gy

Prof. Dr. Nikolai Lazarov

o Olfactory bulb,

bulbus olfactorius

1. Centrifugal (efferent) fibers
2. Contripetal axons of mitral
and tufted (M) cells

3. Granule cell

4. Mitral eell
5. Tudted coll
6. Glomernulus

7. Periglomerular cell
B, Critwidorm plate
9, Olfactory recopior naurons

Bitadory bulb 3. The signals are relayed in the

glomeruli, well-defined micro-
regions in the olfactory bulb.
Receptor cells of the same type
are randomly distributed in the
nasal mucosa but converge on
the same glomerulus.

In the glomerulus the receptor
nerve endings excite mitral
cells that forward the signal
to higher regions of the brain
with maintained specificity.

2.When the odorant molecules
bind to receptors, the olfact:
receptor cells are activated an

send electric signals to the brain.

1. The odorant receptors are lo-
cated on the olfactory receptor
cells, which occupy a small area
in the upper part of the nasal
epithelium and detect the in-
haled odorant molecules.

o | Odorant molecules
o | bind to receptors

11



Optic nerve

Optic nerve, n. opticus

~4 cm long

N. opticus {Il] Pars Intralaminaris

Pars prelaminaris

1 Excavatio disci

! s Lamina cribrosa scleras

|

|

|
Pars postlaminaris \ \ ]
|
YL

Pars
optica
retinae

nervosum

=~ Stratum

s S— e .
- — Stratum
«  Digmentosum

specific sense of sight (vision) L ca e
v" intraorbital part — 25 mm long

N
N Choroidea
E N\
P N
™ Substantia propria
sclerae

v canal part ~5 mm long

— Vagina externa nervi optici *

v" intracranial part ~ 10 mm long FRs /.!

Lamina =~ '{,}" >
4 .~' vi { f

1 million axons of ganglion cells in the retina 33

-
A.; V. contralis retinae =~

i . ‘f :1:-
b vy
Y RE s

rmrmn, )

N. opticus [ll]

= = — — Spatium intervaginale
'J- subarachnoidale

l1I"Y neuron of the visual pathway

Prof. Dr. Nikolai Lazarov



optic disc (optic nerve head)
a. et v. centralis retinae
optic canal

through anulus tendineus communis
(circle of Zinn)
optic chiasm = optic tract: —

v’ partial (~ 53%) decussation
of the (medial) fibers

N_opticus (W],
Pars canais Anslus tendineus comemunis | 1

N. cpticus (U] « *\ Ll "1 = M. reclus superior
Pars inracranialls S )
-3 \
~ N\
~ \\
Hypophysis « = A aeaN
S dl " s T :
e v SN N ’ K, —
1 g AR e == e
R \.‘ R = —K — FoAs - N opticus 1],
Chiasma opACUM «— « & e g : R ( o A = Pars oitalis

Trattus opticus —— =t

Prof. Dr. Nikolai Lazarov 13



Optomotor group
v oculomotor nerve, e

Frockiam anste
et cnmulnm l

Bupeac a5igen e Dudamhet pacs

. | | s rpia ot i ke :
n. oculomotorius ol '~n Hiraass m,a

: |' [ \ Hopelionatons """""""”""l{
v trochlear nerve,
n. trochlearis

v" abducent nerve,
n. abducens o

metiaai vene (0 |
uu.uu.rm

| Lawtwa rarw (co8)

Qcaboneter newe 00

2 svvit
fpr— -~ , ! I
LAl “eny
' / ]
oo mas re s ST 3
T e Fypepstate Naretau rare (V)
| S LLLIEL I SR |
Vianw e e
| Cotvy rumcte wens dnmar o
W ‘ ade “‘. b e |I A0 4 D phias
=N > "I ST \ Nt
Wt v T — i Soradies A sists of il Vil b Fesiie | | \
\ | | el ot eeasche are
. EANE TR Whret redar mande 1| E A4l v Durned bak) r
% \
et I | Coneom [ p— \Jj:
s By sl Fe Faorwepattats ik ‘ 2
Paucyroithets Sheu W Sy sa5y0es Coremon hawdwmen dog A0 EE N

B - s b cow sy N. ocufomotorius (111}, R. superior |
T, Radix sensoria |

N nasoethaml |
Figsura orbiaks superor i
P Tp— N. oculomotoniue (Il:]I

" » M. obiquus suparios

|
|
|
|

[T -
It vt L | e

1 kY . l;‘ gt votmdis ool ‘ M ! o A [Wel” T~ M. rectus lateralis
Mees 3 ™ i y - S \ N N R
S Mt spodi reri gy N. trigeminas [V], Ganglion trigemnais — —~§= \\ \\ \\ So Nn. clliares treves
N. abducens [VI] = ——2 " A N N N Ganglion cilare
/ \ Pons c':g;‘:; N N N oculomotorius (1], R. infericr
‘ Pyramis Imemus \\ " Radix parasympathica

moduliae

S
cblongatae Radix sympathica
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28 Oculomotor nerve, n. oculomotorius

111"Y cranial nerve — somatomotor and
parasympathetic savedo

Central gray

Tectum

Visceral
oculomotor

nuclei at the level of superior colliculus: =< .

v" nucleus nervi oculomotorii — motor s .

v" nucleus oculomotorius accessorius et
(of Edinger-Westphal) — autonomic —

sulcus medialis cruris cerebri
fissura orbitalis superior

Frootal nerve trochlear nerve
Trochiear nerve

Supetior
obiique

Medial Nucleus of
et abducent nerve

Pons

Abducent nerve

Prof. Dr. Nikolai Lazarov 15



28 Oculomotor nerve, n. oculomotorius

ramus superior:
v m. rectus superior

v" m. levator palpebrae superioris
ramus inferior — motor fibers:

v" mm. rectus inferior et medialis
v m. obliquus inferior

radix oculomotoria parasympathica

(ramus ad ganglion ciliare) —
autonomic fibers from ramus inferior

ganglion ciliare — nn.ciliares breves
v" m. ciliaris
v"m. sphincter pupillae

in injury = divergent strabismus___
Nobody loves you T
when you're down

Prof. Dr. Nikolai Lazarov ~ N®B: Modern Latin, from Greek strabismos; squint-eyed 16



Trochlear nerve, n. trochlearis

= |V cranial nerve — motor (optomotor) nerve Superior oblique muscle
= nucleus — upper part of the inferior colliculus: /
v nucleus nervi troclearis =
= dorsal emergence — below the inferior colliculus  Trochiear
= trochlear decussation ———
Trochlear ff. , R o '? XY 43 Decussation \ . e € e
(CN V) nerve : / 4 , el S . ?étho“cqhx';’ Wittt =g 91
I;L.r:n'?sleus " J : 7 Y L - 3y T.:‘ Medial QuadﬂgemlnaI‘ Brachium of Brachium of
Central I 4 { - "‘ AN m&dﬂo' plact:iumm Pineal superior colliculus inferior colliculus
W' : i . . Brachium Quadrigeminal
soinal A p - 2 B conjunctivum plati.ollr’\‘iem
lemniscus g L Pont bellc
Superior
m'::::tn Po::ler:o medullary velum i
> S 26 ; nu
Brachium : £y agib o ; } ' <Zueﬁr|'1:: Trigeminal
pontis 7 ) iy Corticospinal, peduncle nerve

Rhombold
fossa

Medial
eminence

Prof. Dr. Nikolai Lazarov 17



Trochlear nerve, n. trochlearis

1 M. rectus

fissura orbitalis superior — N

M. obiiquus supsdor | ~ s trontale
N

_ — Fissura orbitalis superior

above anulus tendineus communis (Zinn)

M. rectus medialls — -

innervation;: Sty

-
N. opticus (I}, Vagina extema -~

v m. obliquus superior

N supraorbitaly

in injury = torsional diplopia Bossogimimy i “

¥~ @M rectus supedor

~ @A lactimalis

My neck
hurts for
———>d some

- (! !
N rasociians 0~ N, lscrwnals

A ophthalmica @ — — — & M. roctus laterata

N, frontals & ——
y ~ ® N. abducens [VI)
N. trochiaarts (IV] — =

N. ophthalmicys V1] & ~—

|- en maxdlans (V2
r
Canalis oplicug — = =

—— a
VN
ol

- o N muxitaris [V72}
A. meningeus

A oghthalmica @ — ~

A, CAarols inlama @ — -

N. manciularis [V/3],

v R meningous
N. ocutfenyotonus ] & = =

= » N, mandbutants (Vi3]
N. trochlearis (V] & = —

)y . ~ .. wou
N. abducens [Vij » —— 4 AR Gargion trigeminale

A tomonus « —— S

N vigemenus [V]

Prof. Dr. Nikolai Lazarov
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Abducent nerve, n. abducens

= VIt cranial nerve -
motor (optomotor) nerve

= nucleus — in pons (fossa rhomb0|dea) oy ===~
beneath the colliculus facialis: o e
v" nucleus nervi abducentis — =2r ‘”“""""““m‘:wv
= emergence between the pons ..\ = 4% m;w

and the medullar pyramld PR—

¥ o == Noudleus ssiivatorius supedor

yramid of
medulla oblongata  nerve

Prof. Dr. Nikolai Lazarov 19




= through anulus
tendineus communis

= |nnervation:

v m. rectus lateralis
" Ininjury =
convergent strabismus §il

. Abducent nerve, n. abducens

eeeee

Prof. Dr. Nikolai Lazarov 20



Trigeminal nerve, n. trigeminus

N

= V! cranial nerve - the largest cranial nerve ey

= Mixed nerve:

v sensory — sensory innervation R

of orofacial region

v motor (n. mandibularis) —
supply of masticatory muscles sy <

= Formation: | e 2
v larger sensory root, radix sensoria (portio major) o vk

v" smaller motor root, radix motoria (portio minor) m\l - /
= Emergence - at the level of the pons i v?é“\
Fourth ventricle Pons \“‘

=]

rioeminanone PTINCIPA! NUCleus Of ———— /

Trigeminal Nosralgia & o) B /

Prof. Dr. Nikolai Lazarov 21



Trigeminal nuclear complex
= Three sensory nuclei —in the brainstem:

v main (principal) sensory nucleus — pontine

IDBRAL

‘/ Splnal trlgemlnal nUCIeUS ‘I mesem:eph.%licnucleus

v mesencephalic nucleus "7 TA
trigeminal nerve ’W"l_"l’:f T sensory nucieus
= Motor nucleus — in the pons*”~ |

| || spinal nuclefts of V

v motor trigeminal nucleus

Prof. Dr. Nikolai Lazarov 22



@ Trigeminal ganglion,

v ganglion trigeminale, s \
(semilunare, Gasseri) - 2

ganglion trigeminale

Johann Lorentz v" impressio trigeminalis —
1723-1765 N s (V2

v cavum trigeminale (Meckel)

N manditutars [VA] — ]

\/ pseudounlpolar neurons

-1 A-’
‘\ﬁ’ vg‘h"ﬂ‘?"a‘.’-«&' e 4,«& )

{Cutarma tngerminalis)

| Dura mater cranisis

Prof. Dr. Nikolai Lazarov 23



n. ophthalmicus

v" maxillary nerve — pure sensory

n. maxillaris

v" mandibular nerve — mixed, motor&sensory

n. mandibularis

Trigeminal nerve, n. trigeminus
= Major branches:

v" ophthalmic nerve —

TRIGEMINAL NERVE

Ophthalmic (V1)
Sensory

pure sensory

; Maxillary (V2)
Sensory, Autonomic

Mandibular (V3)
Motor, Sensory,
Proprioceptive,
Parasympathetic

N. ophthalmicus [V/1]

N. maxillaris [V/2]

- N. mandibularis [V/3]

_ _ _Plexus cervicalis

_ sensible Innervation von lateral

Prof. Dr. Nikolai Lazarov
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Branches:
v n. frontalis:

» n. supraorbitalis — rr. medialis et lateralis ——

» n. supratrochlearis S ————

v n. nasociliaris: o v

» ramus communicans cum ganglio ciliari
» n. ethmoidalis anterior et posterior
» n. infratrochlearis

v" n. lacrimalis = gl. lacrimalis,
upper eyelid and conjunctiva
» ramus communicans cum nervo zygomatico

R tentorus ~
N. ophthakmicus [Vi1) ~a
-~

N. ophthalmicus [V/1]; von lateral

Prof. Dr. Nikolai Lazarov

N supraorbitals, R medials o
N. suprarrochisans & «
Corpus adposum orbitas
A meningeus anteror @
A sthmodsls anenor @ -
S
M. obiquus supetior & ~ .
N nasociians & — .
A ophthalmica @ — —
N, frontuls o —— 3
N, rochiears (IV] @ —— S= 0l

N ophthaimicus [V/I1] & ~— <

- N, lacrmats
= — &M roctus laterala

N abducens [VI)

-~ o N maxdlans (V2
N, muciiaris [V72]
A monkioRn

~ = @A meninges media

~ & N. mandibularis {V/3}
R meningous

= » N, mandibtants (Vi3]

= » Gargion trigeminale

~ » N vigemsnus [V

25



Branches:
v" n. zygomaticus — in fossa pterygopalatina:

» ramus zygomaticofacialis

> ramus zygomaticotemporalis ... <& & mp
v n. infraorbitalis: rermonns — —

> 1r. palpebrales inferiores Tt ) e

> IT. nasales externi et interni reoopsate

> 1r. labiales superiores Pt speror 3

>

nn. alveolares superiores,

postt., medius et inff. = plexus dentalis superior

ganglion pterygopalatinum

Fir, orbitales | | Rr nasaias postenares &
Ar. ganglonares 1
Foraman ratundym \
N, maxilians [Vi2],

&1 med

= (A, commuricans cum
< nenva lacnmak)

« ' R zygomaticofacialis
~ A 2ygomaticotemporals
™ No. alvectares supericres
» N nasopaian

A1
Ganglion prarygopalasnum <
N. pharyngeus
N. palatinus maor /

" Nn palatini minores

N. maxillaris [V/2]; von lateral

Prof. Dr. Nikolai Lazarov

Inferior orbital
fissure

Rr.ganglionares
ad ganglion

pterygopalatinum Fissura orbitalis

inferior
N.zygomaticus

/ R.communicans
= i) \
A
v {

Foramen rotundum —
N. maxillaris

N.infra-
orbitalis

Canglion -
pterygopalatinum

Nn. alveolares —/
superiores posteriores

N. alveolaris — :
superior medius Rr.alveolares
superiores

anteriores

K199b
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@ Mandibular nerve, n. mandibularis

= foramen ovale

» fossa infratemporalis

= pars anterior et posterior *

= Motor branches —
muscles of mastication:

v nn. temporales profundi

v n. massetericus

v" n. pterygoideus lateralis

v n. pterygoideus medialis: ,
» n. musculi tensoris veli palatini ~w w

» n. musculi tensoris tympani

N. massetericus

Prof. Dr. Nikolai Lazarov 27



@ Mandibular nerve, n. mandibularis

Sensory branches:
v n. buccalis Trigeminal ganglion
v" n. auriculotemporalis paltine nerves
v n. lingualis < chorda tympani \@\E %
Mixed branch:

v" n. alveolaris inferior
» n. mylohyoideus
» plexus dentalis inferior
> n. mentahs

ganglion Submandlbulare = gl. submandlbularls et gl. subllngualls

y Radix MOria , Ganglica Migemnaa N.mandibularis
N. tigaminus [V) 1 R A ] | Foramen ovale Foramen ovale
Sl AT N.auriculo-  Ganglion Nn. temporales profundi

, Ganghon oticum

temporalis  trigeminale

» Nn. temporales profunc M. ptery-
Peog — id
y » N. ptorygaiceus (ateralis < goideus
: { lateralis
~ N, pterygaigeus medaiis R.menin- ) > ' 4
s N buccatis geus A e Foramen
’ I SO ; e infraorbitale
» N inguals e 4
g ; | = N. buccalis
» Rr. ganglionares r J t
> A — - 5% Nn.ptery-
4 » Gangionr submandibularg < 5 > id
ey \ | goidei
_ - A linguates ! \( o/ 8 y ™

- . . ~ N. massete Canali
Chorda tyrmpani (N lacialis) = > T . ricus anass
RS R s o et mandibulae
A o - i
R o > N g ] y deuspmeég i Rr.dentales
N. aiveolariz nferiar S inferiores
N, myictyoaeys N. lingualis
. - = W
Piexas JeMahis alarnioe " = N. muntalis M. masseter =~ N.mentalis €}
y ~ ‘ : : N
™ Foraman mentale N'a",eOIa.”s 5 b
N inferior
N. mandibularis [V/3]; von lateral erio Foramen mentale =

Prof. Dr. Nikolai Lazarov



Trigeminal neuralgia

= "The Suicide Disease" or tic douloureux
(also known as prosopalgia)

v'key trigger points
v trigeminal nerve block
\2 TN | .‘r 7 7 . 3

Trigeminal Neusélgia:
Sudden, stabbing, shocking facial pain
that seems to come from nowhere.
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@ Facial nerve, n. facialis

= mixed nerve: motor root = facial (mimic) muscles, ——
sensory and parasympathetic root = glands
(intermediate nerve) = tongue and soft palate

_ Facial Nerve

= motor nucleus —in pons at the level of facial colliculus:
v' facial nucleus

= parasympathetic nucleus:
v' superior salivatory nucleus, incl. lacrimal nucleus

~~ | 1 Branchial motor
‘| B visceral motor

[ Special sensory
/. | B General sensory

= sensory nucleus — common nucleus with nn. IX and X: === a0

v' solitary tract nucleus

Abducent Internal genu
nudeus of facial nerve

\A Internal acoustic
N meatus
_Motor nucleus

of facial nerve

;‘3 Posteriorauricular

// branch

[/ s Stylomastoid
foramen
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Facial nerve, n. facialis

emergence — between the olive and
Inferior cerebellar peduncle

course into meatus acusticus internus
= join the intermediate nerve (somatosensory)

genicular ganglion (ganglion geniculatum) Facial
branches inside the internal acoustic meatus (CN VI
in the facial canal:

v’ n. petrosus major = ganglion pterygopalatinum L"é?vfg‘edia‘e

v' n. stapedius = m. stapedius
v chorda tympanl = n. lingualis wgangllon submandlbulare

Genicular ganglion of facial merve

Greater petrosal nerve

Nerve of
prerygoid canal

Lester petrosal nerve

Otic ganglion

I 7
Nerve to medial pterygoid — [

Antevior division of
mandibular nerve

)
YRy (el
! i
_ e

Lingual nerve
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Facial nerve, n. facialis

v visceral efferents

/M
. //

» N. petrosus major /

= ganglion pterygopalatinum
» chorda tympani e

= n. lingualis

= ganglion submandibulare //

Genicular ganglion of facial merve . 7/ "

Greater petroyal nerve

Nerve of
prerygoid canal

Deep petrosal nérve

Lester petrosal nerve
Otic ganglion

¢ To auricular

f 0 0% g o
Nerve to medial pterygord — dsesd oo

Antevior division of
mandibular nerve

- Posterior
auricular

Glossopharyngeal |
I~ nerve

Infersor alveolar merve o

Lingual nerve
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Nerve branches outside skull

= at exit of stylomastoid foramen: Ganglion  Plexus -
y

geniculi  tympanicus

v" n. auricularis posterior S
mastoideae
v' r. digastricus = r. communicans chorda N. facialis
tympani N\ e s o Foramen
cum nervo glossopharyngeo N. gl , DAY stylomasto-
| oharyn- \ PG ideumn
v r. stylohyoideus geus ‘ —— Proc. masto-
Pons M.stylo- ideus
Pedunculus cersbaliars medius . hyoideus M. digastricus,
. f}x N.facialis,  N.facialis, Venter posterior
QoM Garoul- <o S b R.stylohyoideus  R.digastricus
— —? == Mealus acuslicus Inlernus
N. faciatis [VIl] ~— A
= == = N. petrosus major
N. stapediug — -
R, communicans cum gy tympanico — —— *-.*-
ol bt/ ——— Chords tympani
CW!‘S nervl tacialis — — -'. k% x ,', - N ||n°ua'u&
Foramen stylomastaideum — — — s
R. communicans cum nervo vago — = 2 — 5= R Semporalés \
A. communicans cum nervo glossopharyngeo < %,,— Ar. zygomatici
PRDE.  — -~ Rr. buccaies Floxus
N, auriculanis posterior — = (R. lingualis) intraparotideus
hr
-y = R. marginaks mandibularis

-

=~ R.colli
.
33
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Nerve branches outside skull

e

= on the face — plexus intraparotideus: =
v temporal branches, rr. temporales
v zygomatic branches, rr. zygomatici

v" buccal branches,
rr. buccales

v" marginal
mandibular,

r. marginalis
mandibulae

v" cervical,
r. colli

Prof. Dr. Nikolai Lazarov 34



. Facial (Bell’s) palsy
, . .

motor innervation of the face
v sensory innervation of the anterior % of the tongue

v’ paralysis of cranial nerve VIl resulting in inability to
control facial muscles on the affected side

d “,i'ffﬂr”"’“
~ /
= /;,

\ Y S, I psilateral
~ G upper and lower
. facial asummetry.
()T 7 = = ©

\-n-

tockd raree

Lesions typicallyat ™~
or beyond stylomastoid
foramen
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Vestibulocochlear nerve

specific sense of sound and equilibrium (balance): Grester  Geniculate

petrosal nerve ganglion

Transverse crest

v’ vestibular nerve (upper root)
v cochlear nerve (lower root)

Facial nerve

Nervus
Intermedius

vestibular nerve (root):
v' Scarpa’s ganglion (ganglion vestibulare) — superior&inferio
v peripherally = receptor cells of the maculae and cristae

':( -

v centrally = vestibular nuclei in the brainstem

Internal
carotid artery

Flocculus of

Cochlear nerve

cerebefium
Vestibular Sacculo- Utriculo- Posterior
Direct fibers nerve ampullary nerve  ampullary nerve  ampullary nerve
to cerebellum

Superior
vestibular
nucleus

Dorsal cochlear Vcstibu!at
i nuclel

Vestibulo-
cochlear nerve

Vestibular s
= \ =4

Vestibular
ganglion \
vestibular

. : . i - A
. ~ L nucleus
o
2 . \
_SQT" A P Inferior
circular el 7 T ( vestibular
canals L\ I nucleus

St % o
/ Facial nerve

Medial
vestibular
nucleus

Superior division of
vestibular nerve

Inferior division of
vestibular nerve

Internal auditory ¢l
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Vestibular nuclel

= Vestibular nuclear complex: Medal
v’ superior vestibular nucleus (Bechterew) Supad v /
‘/ . . . nucleus
inferior vestibular nucleus (Roller) e z& "%
v" medial vestibular nucleus (Schwalbe) Vst

v" lateral vestibular nucleus (Deiters)
f . '--:_v_ i ' | Ganglion
B 7/ 'vesti ulare

Nucleus vestibularis — <~ — —
superior &

Nucleus vestibularis — s
lateralis é r

N/

~ Nucleus 7
vestibularis inferior

; : / vestibular root
Nucleus Labyrinthus
nervi abducentis p vestibularis p
/
Nucleus | N. vestibulo-

vestibularis medialis cochlearis [VIII)

N. vestibularis

Nucleus cuneatus
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= cochlear nerve (root):

v spiral ganglion (ganglion cochleare) —
bipolar and pseudounipolar neurons

v peripherally = hair cells of the organ of Corti
v centrally = cochlear nuclei in the brainstem

Anterior
cochlear nucleus

Posterior
cochlear nucleus

Vestibulo-
cochlear nerve

Cochlear

root Cochlea with

spiral ganglia

Prof. Dr. Nikolai Lazarov
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= Cochlear nuclei:

v" ventral cochlear nucleus
v" dorsal cochlear nucleus

Colliculus |
inferior "\
N
\
N
Corpus N
geniculatum T~ __ " ?3,";;’,22
mediale

Nucleus
lemnisci iateralis ™

Lo Lemniscus lateralis
Posterior
cochlear

nucleus

Nucleus R
olivaris superior o / N, vestibulo-
cochlearis [VIll),
Nucieus ~ __ ,’ N. cochlearis

olivaris inferior

4 Anterior
/ L>‘~ cochlear

Nucleus cochlearis anterior
/ nucleus

Ganglion smale / /
cochleae /
/

Labyrinthus /
cochlearis

Nucleus corporis trapezoide d

Prof. Dr. Nikolai Lazarov

Cochlear nuclel

M.GE.

Four
vestibular

Positions of VIiI
nerve nucke in
relation to the
fourth ventricle




Glossopharyngeal nerve

mixed branchiomeric nerve — motor, somatosensory, Glossopharyngeal nerve (IX)
special visceral afferent and parasympathetic fibers
Inferior aspect of brain

site of emergence — 3-4 rootlets in the groove o
between the olive and inferior cerebellar peduncle =~

leaves the cranial cavity through the jugular foramen

pophysis Corpus Pedunculus -
|Gylandura pituitaria] 7 mamillare // cerabri POSTERIOR GIOSSOPharyngeaI
/

7 (IX) nerve

N, oculomatorius [IIl] ~
e 8 _ - N.ophthalmicus [V/1]

! e e J )
N. trochlearis [IV] —__ | 8 i S — — N. maxillaris [V/2]

N. trigaminus [V] ~.__ - — —— N, mandibularis [V/3]

-~

)
|
N. abducens [VI] —— —tﬁ- -

N. facialis (Vil] ——
-
N. vestibulocochlearis [VIll] —

N. glossopharyngeus [IX] = ‘

7
N.vagus [X] 7

|
|
I

/
N, accassorius [X1] 7 ! Sulcus anterolateralis

N. hypoglossus [X1]
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. Glossopharyngeal nerve nuclel
nuclei — in the medulla oblongata: s, B

v" motor — nucleus ambiguus (common with nn. X and XI)
. . . . Tasgte 7.9 and 10 \ B ! i /
v parasympathetic — inferior salivatory nucleus Vicaral 9 and 10 ¥
o) Nucle:
mucleus ""“.

Solitary tract '\ ‘

v' sensory:
» solitary tract nucleus (common with nn. VII and X)

» spinal trigeminal nucleus? — common sensation

] ] Nucleus of the Inferior
in foramen jugulare: solitary tract, salivatory

) ) ) . superior part nucleus

v superior ganglion (jugular ganglion)

v inferi l | l Nucleus of the Nucleus

inferior ganglion (petrosal ganglion) solitary tract, ambiguus
& Y inferior part
Glosso-
pharyngeal

nerve

-~

Medulla oblongata, . _ | A~ N.mandioularis [V/3]

Sulcus retroolivaris
g X — Ganglion oticum
N. glossophmyngt[a&sl ~ L AN ng Inferior sallva -
: i i % = N. petrosus minor tory nudleus s‘
Foramen jugulare ~— L ~~ Ple _ . N
Ganglion superius (IX) ——/= 5 XUS Tympanicus Nudeus ambiguus N
A. communicans — — o MR Nucleusofthe - e BN
cum ramo auricular! | N. tympanicus wiitarytract ™~ = \
nervi vagi ‘\_‘}n."_.\
. M - - »
Ganglion inferius (V/3) < Nucless of the : -2 Q?
A : o solitary tract / ¥ é
. musculi g - :
stylopharyngel Jugular — . ®. > s
< -~ foramen \ L\
R. sinus carotici ~ A~ ' ¥
A carotis interna, — \ \ Tympanic nerve 8 Sfc;.':,', A
Sinus caroticus \ \\ Ar. linguales Pl W N
p Inferiar RN,
Glomus caroticum ~ \\ Rr. tonsillares ganglion ZIN " Banchio . ¥
y Rr. pharyngeales carotd sinus
A. carotis communis 7 / \
Branch to stylo- Pharyngeal Spinal nicieus
pharyngeus muscle branches of trigeminal nesve
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L Glossopharyngeal nerve branches

= muscular branches= stylopharyngeal muscle T S

= sensory branches:
v tympanic nerve = tympanic plexus
carotid sinus nerve
pharyngeal branches
tonsillar branches
lingual branches — posterior Vs
(postsulcal) part of tongue
= parasympathetic (secretomotor) branches:

v" lesser petrosal nerve = otic ganglion =
auriculotemporal nerve = parotid gland

Tympanic nerve

AN NN

Tubarlan

[
branch / Glonsophacynges nerve

Trigeminal nerve Vagu here

{
|

Glossopharyngeal
nerve Branch to styko-
\ .~ Mandibular phacyngeus muscle
2 et division
/ Classopharyngeal nerve,
e branch to carotd sinus
e Tympanic
: plexus T Clonopharyngeal nerve.
> N~ pharynges branches
Auriculo- Lesser petrosal . Q@ AT
nen > oA erve = Vagus nerve, e
temporal c R ) T — o 0 canotid snes
) . = Ot Carotid Vagsn nerve,
Parotid gland ganghon plesus pharyngeal branches
lympanic = (v”“'d
carvalicubus with i
Tympanic terve
Postganglionic pacasym- S
pathetic fibers (run a shart Superior e
distance with the ganglion 7
auticulotemporal nerve) Glossopharyngeal Infunor Tympanic
nerve ganglon plexas
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Vagus nerve, n. vagus

mixed (pneumogastric) nerve — motor, somatosensory,
special visceral afferent and parasympathetic fibers ——

= emergence — below the n. IX; with 8-10 rootlets in posterolateral =~ 7'5
sulcus between the olive and inferior cerebellar peduncle '

= |eaves the cranial cavity through the jugular foramen

Vagus nerve (X)

P )
J = S §
f ! A
é
\
4

N. opticus {Il] < Tractus HGypoghYsus , Corpus ~ Pedunculus
23 clfactorius® '\ [Glanduia pituitaria] ,* mamillare A cersbri
\ /

7

! 7~ P Y : :
N. trochlearis [IV] —__ | @ » 4 ; NG N ) - : PN — — N, maxillaris [V/2]
N. trigeminus [V] ~__ I A7

R | 4 _— y e W Pons
N. abducens [VI] —-——‘T - - - e £S G N
L~ ' \'i&" E 4

N. facialis {VII] ——

-
N. vestibulocochlearis [VIll] =

U - oy
g 8 3 | ! ] ~ )
- Q v V)i / / =~ Pyramis
N. glossopharyngeus [IX] ~ b o) ' A LA AL < 7
b W \ A\ EANY i i , '

7
N. vagus [X] 7

/
N, accassorius [X1] 7
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24 Nuclei and parts of the vagus nerve

nuclei — in the medulla oblongata: ., .
X\ 3 R
v motor — nucleus ambiguus (common with nn. IX and XI) J/ 5{

Taste 7,9 and 10

v sensory — solitary tract nucleus (common with VIl and 1X) vicesano

v parasympathetic — dorsal vagal nucleus Sottary ract il
Dorsal va leus I f
. . . Nucleus of the nudcmq 5 l (‘ |
in foramen jugulare: soltarytract, “_
superior part \ £,
v"superior (jugular) ganglion Nudeus of the —_ iQi\ Qa

solitary tract, x‘_j‘; / 99

v inferior (nodose) ganglion—C2-C3 "«

Spinal nuceusof =

. il v 7 v./,f / 4 - : NN ‘
parts: ) A BN
. . Auwricular bCieus O ‘ Js p.
‘/ _ I ) ambiguus /\
cranio-cervica - /- \

Dorsal vagal
\\ "
N ‘

Olive nucleus ™\
N\
Nucleus of the
solitary tract (area \
for gustatory fibers)

v" thoracic

Nucleus ambiguus

Nucleusof
the solitary tract N

Superior ganglion _
of vagus nerve

Inferlor ganglion ——____
of vagus nerve

Pharyngeal __,_7'/: )
branch /,1'

—

Supernior ~ f

laryngeal nerve |

Jugular ]
foramen " ‘

Spinal nucleus
of trigeminal nerve
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L Vagus nerve: cranio-cervical part

branches in the jugular fossa:
v" meningeal branches
v" auricular branch

branches in the neck:
v pharyngeal branch
v" branches to the carotid body
v" superior laryngeal nerve — external and mternal branches

v" superior cardiac branches D e
v rami communlcantes cum IX, XI, XII e/ L

laryngeal nerve

Internal branch

Pons ———F— _ R. auricularis

S & Extornal branch
- _~ R.meningeus
/

Sulcus retroolivaris — —
Ganglion superius (X) —— 5
Foramen jugulare — l
Ganglion inferius (X) 7 |

_ — R. communicans cum ryhgesiare
nervo glossopharyngeo

—— Rr. pharyngeales

N. vagus [X] -

f-- — Rr. cardiaci cervicales
superiores

/ _ —— N.laryngeus recurrens

N. laryngeus —__ \
recurrens

\\
A. subclavia — &l

A. carotis communis =~ AP Rr. cardiaci
; cervicales inferiores
<3 ——— Rr. cardiaci thoracici
Truncus —
brachiocephalicus / g
P - ——— Plexus cardiacus
A
I — — Rr. bronchiales
/

== Plexus pulmonalis

-~
Arcus aortae -~
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branches in the thorax: e e
v' recurrent laryngeal nerve = inferior laryngeal nerve . "
v inferior cardiac branches pEr ! -
v" thoracic cardiac branches 0
v oesophageal branches

v" bronchial and tracheal branches NP RA

v anterior&posterior pulmonary branches . > (¢ —

- b— ] e reemae m—
, (s s 3 i

A _ —— Rr. cardiaci cervicales
] superiores

_ —— N.laryngeus recurrans

N. laryngeus ~__
recurrens

A. subclavia — @i

A. carotis communis =~ | A Ry, cardiaci

) cervicales inferiores
> ——— Rr. cardiaci thoracici
Truncus ~ /

brachiocephalicus / g
P il ——— Plexus cardiacus

— — Rr. bronchiales
—~— Plexus pulmonalis

-
Arcus aortae ~

-
Pars thoracica aortae =~ f
4 @ — —— Truncus vagalis anterior
Truncus vagalis =~
posterior

-
<
Plexus cesophageus — = _ —— Hiatus oesophageus
_ —— Rr. gastrici anteriores
Diaphragma — _——— Rr. gastrici posteriores
——— Rr. coeliaci
; ——— Rr.renales
Rr. hepatici — 1

-
Truncus coeliacus =~
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Vagus nerve: abdominal part

= pranches in the abdomen:

v" anterior vagal trunk =
plexus gastricus anterior:
» gastric branches

» hepatic branches

v" posterior vagal trunk =
plexus gastricus posterior:
» coeliac branches

» renal and suprarenal

branches
» splenic branches

» intestinal branches

Prof. Dr. Nikolai Lazarov

|

-
Truncus vagalis =~

64
’_/ —

Rr. hepatici — ‘
5 -
Truncus coeliacus

Celiac ant supenor mesendznc

— == Truncus vagalis anterior

-

5 Hiatus cesophageus
. __ —— Br. gastrici anteriores
L _ _ — Rr. gastrici posteriores
——— Rr. coeliaci
M~ ——— Ar. renales

EffereniSbers

FPeimonasy plesus

Affereat fibes

wemwesvesrwee  Parasymgathedic iders

Heaz

Hepatic branch of anfesor

wagal runk (in lesser omerdom) Esophageal plexus

Celiac branches fism aniesor
and postedor vagal Sunks
%2 c2liac plexes

gangha and cefiac plexus

Bepatic plexes Gastric braaches of antenies vagal trank
(Scanches from pasiesor trusk betind
stomach)

Gaiibladder
and ile duck

Liwer
Vazal brasches (parasymaathetic mator,
secrefomotor and aHerent fiders)
accompany supenar mesantens adary and
its Beanches usuaily as far as left colic
{spéenic) flexurz

Pyledc branch

Small intestine
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28 Accessory nerve, n. accessorius

origin:

v cranial root — smaller, part of the vagus nerve S &
(pars vagalis) Dol ol

v spinal root — pars spinalis = spinal accessory nerve
nuclei — in the medulla and spinal cord:

v nucleus ambiguus (common with nn. IX and X) ¢

v spinal nucleus — in the upper spinal cord (C1-C5) i, |

Cortico-
bulbar
fibers

Spinal nucless of
accessary nerve

Prof. Dr. Nikolai Lazarov

purely motor nerve — controls specific muscles of the neck

Accessory nerve (XI)

Cranial root of

Inferior aspect of brain §
accessory nerve

Jugular
foramen

Spinal root of
accessory nerve

N _Accessory
(X1) nerve

Traditional "cranial root
of CN XI*—part of CN X

Jugular
foramen

7

Vagus nerve (CN X)
Vagus nerve
Jugular foramen

_~ Internal branch of

) '“‘: \ ¢
N

" recurrent laryngeal . Foramen magnum
B < neeve to laryngeal ¥
/ muscies ) -
A ) {CN X1)
: ' Posterior rootiets
Cranial — Accessory of C3 and C4 T Stemocieidomastoid
root 3 A J nerve, external
branch
il Branches of carvical plexus
's;::.. (C2-C4) bringing sensory fibers
to spinal accessory nerve
Stermodeido-
mastoid

T Trapezius

Posterior view
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28 Accessory nerve, n. accessorius

two parts join in foramen jugulare
v" truncus nervi accessorii Cepe ey /S e i e S o asis

branches:

ACCESSONY hemve Jugular foramaen

Superiorganglion
0f vagus narve

v internal ramus = n. vagus
= n. laryngeus recurrens
v external ramus — motor supply:

> m. sternocleidomastoideus
o

Accessory nerve () *
Intamnal branch of 3ccessory nemve
Inferior ganghion of vagus narve

Cispinal nee

C2 spinal namve

External branch of sccessory nermve
(to stemocleidomastold
and tapeazius museles)

Stemoclaidomastold muscle (cut)
C3 spinal nave
Caspinal nerva

Trapezius muscle

NN
N > R. externus
N
™ Foramen jugulare

Efterent ibers

Froprioceplive fibers

" Recent evidence suggests that the accessory nerve lacks a cranial root and has no
connection to the vagus nerve. Verification of this finding awaits futher investigation.
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Lesions of the accessory nerve

v’ paralysis of the trapezius muscle
v’ paralysis of the sternocleidomastoid muscle

Sternocleidomastoid
muscle stretches from
the sternum to the
skull behind the ear
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o Hypoglossal nerve, n. hypoglossus

= purely motor nerve — motor nerve of the tongue | T

......
----------

= emergence —with 10-15 rootlets in anterolateral sulcus =/ 7 ; |

= nucleus - in hypoglossal triangle of the fourth ventricle: lz | | ] T 4
v hypoglossal nucleus — 2 cm long

= |eaves cranium through canalis nervi hypoglossi

] ¥ |

&
v .
b

&

PR

whral et d et

£
ik pedd oo bt " j F/:'
Hypoglossal trigone
(in rhomboid fossa)
Hypoglossal
nerve . . - : Nucleus of
-~ E F the hypo-
\ ,/’- 3 3 glossal nerve
Foramen
magnum
Olive
Nucleus of the Canal of hypo-
a hypoglossal nerve glossal nerve b C1 spinal nerve
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= pranches:
v" meningeal branch

v descending branch (radix superior ansae cervicalig) -

N npcgmass (WY

v" muscular branches to thyrohyoid&geniohyoid
v" lingual branches to:

Precontral Left and right
oy geniogloasus muncles
’ )
» styloglossus £ P2 /

~ i/

> hyoglossus & r e ¢
» genioglossus /7‘ ; LJ

3

To Sywymitheltic j‘l‘ T4 Gunplion sslnssss of vagus . _ 1
i i \ bulbar Styloglossus
Hranch frum Seel oervical

T Ay popiorsal

YO NrevOR SELLY OF Swosiyoioo

Prof. Dr. Nikolai Lazarov

§

H
<
L 4 /
3 Nudeus of
4 i v Lingunl neree the Iypoglossal
A TO GEMONTIIOE.S nerve Conalfor  Hypoglonsal /

. hypoglossal nerve :

| LR - nerve Hypoglossus

y miscle
1O SUPLHIGH BELLY OF CUONYO DIV i
TO STARNOMYOIDAUN L -

TO STIRNOTIYRIXOCLS a

0,

Tangue

e Hypoglossal nerve, n. hypoglossus

Paradyred
genloglassus

‘.‘

\ Canioglossus muscle
\

— Canalis nervi hypoglossi
— N. hypoglossus [XII]

: 7\
Radix superior ——&Z ™\l
(Plexus cerw%alis) BN

|
Radix inferior ——¢ &
(Plexus cervicalis) \

\ A
Ansa cervicalis —— '\"( \

|
IRr. linguales

_ | R. th‘roh‘oideus

| \
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@ Thank you. . .
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