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ccnualmwouuymm Ctﬁ
» Brain and spinal cord i
. lnlcgrative and control centers

4

Peripheral nervous system (PNS)
* Cranial nerves and spinal nerves

* Communication lines between the
CNS and the rest of the body

)

Sensory (afferent) division

« Somatic and visceral
sensory nerve fibers

* Conducts impulses from

receptors to the CNS

" 4

Sympathetic division
* Mobilizes body systems

during emergency situations

Motor (efferent) division

» Motor nerve fibers

* Conducts impulses from
the CNS to effectors

{muscles and glands)

h

Autonomic nervous

system (ANS)

* Involuntary
(visceral motor)

Parasympathetic division
» Conserves energy
* Promotas nonemergency

functions

* Conducts impulsas from
the CNS to cardiac
muscles, smooth
muscles, and glands

Somatic nervous

system

* Voluntary (somatic
motor)

* Conducts impulses
from the CNS to
skeletal muscles

Copynight ® 2001 Bangamin Cummings, an imprint of Addison Weaslay Longman, Inc.



SISTEM SENSORIK

. EKSTEROSEPTIK

. PROPRIOSEPTIK

[ll. INTEROSEPTIK

V. KORTIKAL SENSASI /SENSORIK LUHUR
V. SENSORIK KHUSUS (PANCA INDERA)



. =l Ve . Cermmbral cornes:
EKSTERGPSE e
— B/ limb of
. 3 - . internal capsule

wventral posterclateral
Y PLY nucleus of
thalamus

sMesencephaon
(ocerebral paedundes)

saedial lemniscus
Gracile nucleus

sSpinothalamic tract
Cuneate nucleus

Lonw &5 part of

mechlla oblongata Fasciculus gracilis

Fasciculus cuneatus

Dorsal (postanon spinal
root ganglion

Reticdar formation

h’ogr.iocq.’ﬁm
POsition Large
Cervica part rouc!:m ?.t? —
of spinal cord - - P e
- vibration
\ - small
Lateral ‘\ » Pain, rvelinated

femperatre and unmwvelin-
ared fibers

Lateral cervical nudleaeus

Spinocervical race
48

spinothalamic tract:
Pain temperature

“entral canteriorn)
spinothalamic tract:
rouch, pressure

Lumbarpan
of spinal cord



EKSTEROPSEPT

Cerebral cortex

: Lower medulla
Lissauer's tract

From arm

Substantia gelatinosa

_—>

From leg



Lemniscal fibers
ascending to
thalamus

PROPRIOSEPTIK/

Cerebral cortex

T

Thalamus

f

_ Medial lemniscus

Medial lemniscus

Lemniscal decussation

Fasciculus cuneatus 5y \
e 3 | Lemniscal decussation
Ny Afferent axon
i (la) from arm
Fasciculus gracilis
Alpha motor
axon to arm
From leg
= Afferent axon
(1a) from leg



Dermatomes

SEE ALSE) PLATES 455, 511, FOR MAPS OF CUTANEOUS NERVES SEE PUATES 1. 445, 447, 448, 449, 451, 454, 506510

Schematic demarcation of dermatomes
shown as distinct segments. There

is actually considerable overlap
between any two adjacent dermatomes

1. Suhu
2. Raba
3. Nyeri

Posisi
Tekan dalam
Gerak

Levels of principal dermatomes

Ti0 Level of umbilicus
5 Clavicles Tz Inguinal or groin regions
C5,6,7 Lateral parts of upper limbs L1,2,3, 4 Anterior and inner surfaces of lower limbs
ca, 11 Medial sides of upper limbs L4, 5,51 Foot
c6 Thumb L4 Medial side of great toc
Ch, 7.8 Hand S1,2,L5 Pasterior and outer surfaces of lower limbs
(&) Ring and little fingers S Lateral margin of fpot and little 10e

1
T4 Level of nipples $2,3,4 Perineum



Anatomy of the Brain

KORTIKAL SENSASI
Limbic System

Hippocampus *

Cerebellum

Medulla/

Parahippocampal
oblongata

gyrus



Central  Primary somatosensory

Primary motor cortex sulcus cortex (in postcentral gyrus)

(in precentral gyrus)

Somatosensory
association area

Gustatory conax} Taste

Premolor cortex

Frontal eye
field

FRONTAL LOBE PARIETAL LOBE

OCCIPITAL LOBE

Broca's area Visual
association area

Primary
visual cortex

Lateral sulcus Vision

Wernicke's area-
Auditory
assoclation area —Hearing
Primary
auditory cortex |

(@) TEMPORAL LOBE
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*Aread . ( ). korteks motorik primer (utama)

*Area 6 : Area premotorik (lintasan motorik ekstrapiramidal).

*Area 8 . Berkaitan dengan gerakan mata konjugat dan
perubahan pupil.

*Area 44, 45 . Area bahasa motorik (Broca)

*Area 3,1dan2 : ( ) atau area
somatosensorik korteks sensorik primer
(utama)



Area 41 : korteks auditorik (pendengaran)
Area 42 : korteks auditorik sekunder (asosiasi).
Area 22 :area bahasa perseptif (Wernicke).
Area 28 : area olfaktorik (pembau)

Area 17 . (korteks striatum / fisura kalkarina) : korteks
visual (penglihatan) primer.
Area 18, 19 : korteks asosiasi visual.



B Wernicke's Area
Auditory Perception
B Somatosensory Perception
" Primary Motor Function
Bl Broca's Area

The motor and sensory areas are presented
as landmarks. Interconnecting functional
pathways are indicated by letters: = The
connection between Wernicke's and Broca's
areas, mediating ex||1:ressmn of language
utterances in speech;

The connection between Broca's area
and the primary motor area;

Connection between primary auditory
perception and Wernicke's area;

Connection between vision and .
Wernicke's area, mediating reading ability;

Connection between somatosensory _
perception (tactile, pain, cold/hot, position
sense) and ernicke's area, t is would
mediate language comﬂ_rehensmn_ by
Eraqipg letters on the skin or reading

raille.



INPUT KESADARAN e NON SPESIFIK

N

SPESIFIK

Kulit  spinoThalamik Thalamus  Thal.Cortic

Mata  Tract. Opticus C.Genic.Lat. Rad.Optic

Telinga Lemnic.Lat. C.Genic.Med Rad.Acustic

Hidung N.Olfactorius Bulb.Olfact. Stria Olfact

Lidah Lemnic.Medial Thalamus Rad.Gustat

Area 123
Area 57
Area 17
Area18 19

Area 41
Area 42 22

Area 28
Area 35 25

Area 43
Area ? ?



PEMAHAMAN

( 5 /> Area 41, Giri ternporaks
transversa Heschl

Radiasio akustik
(malawati ekstremitas
posterior kapsula interna)

Korpus
genlkutatum Isteral

Korpus
genikutatum medial

Kolikulus nteror

Komisura
kolikulus inferior

Leemniskus lateral dan
nukleus lemniskus lateral

Stria medular
Fasikulus
longitudinalis medialis
Pedunkel
serebelar inderior

koklearis dorsass

koklearis ventralis
Nuklaus dor
badan trapezoid

padan trapezoid
Nukleus olivarius
Traktus kortikospinalis

S\

AUDITORY

SPESIFIK
r)) Cohlea Labirin
oY Nn.VII
= ok Nuc.Nn.VIll
; Lemnisc.Medialis

Kortek Primer Area 41
Tahu/ Know

:

Kortek Sekunder Area 42
Kenal / Synthesis

:

Kortek Tertier Area 22
Faham / Analysis

Ganglion spiraks Organ
Korti



PROSES BERBAHASA / KOMUNIKASI VERBAL

Area 41 42 Area 22
Auditory Wernicke
Verbal Dengar



KESADARAN VISUAL

VISUAL

Kortek Primer Area 17
Tahu/ Know

Kortek Sekunder Area 18
Kenal / Synthesis

Kortek Tertier Area 19
Faham / Analysis



PROSES BERBAHASA / KOMUNIKASI
VISUAL = TULIS ( Membaca )

alales Area 171819
Wernicke Visual



(a)

Ocnlralmwomaymm cns
» Brain and spinal cord i

. Inlcgraﬂve and control centers

4

Peripheral nervous system (PNS)
* Cranial nerves and spinal nerves

* Communication lines between the
CNS and the rest of the body

)

Sensory (afferent) division

« Somatic and visceral
sensory nerve fibers

» Conducts impulses from

receptors to the CNS

Motor (efferent) division

* Motor nerve fibers

* Conducts impulses from
the CNS to effectors

{muscles and glands)

" 4 %

Sympathetic division Autonomic nervous Somatic nervous
. Mopulizes body systems system (ANS) system
during emergency siluations * Involuntary « Voluntary (somatic
(visceral motor) molor)
Parasvmpathetic division * Conducts impulses from J | + Conducts impulses
. Consyerv?é energy the CNS to cardiac from the CNS to
functions muscles, and glands
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Precentral gyrus

\
: Thalamus
!

Caudate —g: m
nucleus = > |l

2

Lentiform
nucleus
Midbrain
|

Internal capsule —
Caudate nucleus (head)

Cortico- :
mesencephalic tract

Corticonuclear tract

Corticospinal
{pyramidal) tract

Pyramid

Decussation of the pyramids

Molecular layer { —~—-

External
{5 Laiptarn s oot

-~

granularlayer

..) >
External { E

’

pyramidal layer

Internal
granularlayer |-

Internal
pyramidal layer |

Multiform layer

Fig.3.2 Microarchitecture

of the motor cortex

(Golgi stain)
Corticopontine tract

Cerebral peduncle
{ = crus cerebri)

- Pons

PN

- Medulla

Lateral corticospinal

Anterior corticospinal
tract (uncrossed)

Fig. 3.4 Course of the pyramidal tract

tract {crossed)



A

VII.

Xl

XIl.

Oculomotor nerve
Trochlear nerve
Trigeminal nerve
Abducens nerve
Facial nerve

Vagus nerve
Accessory nerve
Hypoglossal nerve




Fig.4.5 Cranial nerves: sites of exit from the brainstem, components, and distribution



Cranial Nerves

Olfactory-------- Sensory--smell
Optic------------- Sensory--vision
Oculomotor----Motor----extrinsic eye muscles
Trochlear------- Motor----extrinsic eye muscles
Trigeminal
Opthalmic-----Sensory-cornea, nasal mucosa, face skin
Maxillary------ Sensory-skin of face, oral cavity, teeth
Mandibular---Motor-muscles of mastication

---Sensory-face skin, teeth, tongue (general)




Cranial Nerves (continued)

4
Vil

VIl

Xl
Xl

Abducens-------------- Motor-----eye abduction muscles
Facial------------------- Sensory---part of tongue (taste)

------------------- Motor------muscles of facial expression
Vestibulocochlear---Sensory----hearing, equilibrium
Glossopharyngeal----Motor------ stylopharyngeus muscle

----Sensory----tongue (gen & taste), pharynx

Vagus------------------ Motor------- pharynx, larynx

------------------- Sensory----pharynx, larynx, abd. organs
Accessory------------- Motor------ trapezius, sternocleidomastoid

Hypoglossal---------- Motor------- tongue muscles



» SARAF | (OLFAKTORIUS) DAN 1l (OPTIKUS)
=== Jaras-jaras yang berupa tonjolan otak.

» SARAF XI (ASESORIUS)
=) Segmen servikal atas medula spinalis.

» SARAF-SARAF KRANIAL (llI-X DAN XillI)
= Derinti padaBatang Otak.



Saraf Komponen Asal Fungsi
I VAK Neuron olfaktorik bipolar Pembauan (penghidu)
pada mukosa olfaktorius
Il SAK Lapisan sel ganglioner Penglihatan
(retina)
Il SA Nukleus okulomotorius Mm rektus superior, inferior,
(mesensefalon) medialis; M oblikuus inferior;
M levator palpebrae
VE (para-  Nuklei Edinger Westphal M sfingter pupilae, M siliaris
simpatik)
SA Proprioseptor otot-otot bola  Proprioseptik
mata
v SE Nukleus trokhlearis M oblikuus superior
(mesensefalon)
SA Proprioseptor Proprioseptik
\Y SA Sel-sel bipolar (ganglion Sensibilitas kulit wajah,
semilunare) mukosa hidung dan mulut
Arkus BE Inti motorik n. V Otot-otot pengunyah
brankhialis |
SA Proprioseptor otot-otot Proprioseptik
penguyah
VI SE Nukleus abdusens M rektus lateralis
SA Proprioseptor Proprioseptik
Vil BE Nukleus fasialis Otot-otot mimik, plastisma, M

stilohioid, M digastrikus

BE :
brankhio-eferen

SA :
somato-aferen

SAK : somato-

aferen khusus

SE :
somato-eferen

VA :
visero-aferen

VAK : visero-

aferen khusus

VE

visero-eferen



Saraf Komponen Asal Fungsi
Arkus VE Nukleus salivatorius superior  Kelenjar-kelenjar hidung
brankhialis Il lakrimalis, ludah (sublingualis
dan submandibularis)
N. intermedius VAK Ganglion genikuli Pengecapan 2/3 depan lidah
SA Ganglion genikuli Sensibilitas: telinga bagian luar,
sebagian kanalis auditorius,
permukaan luar membran
timpani
VI SAK Ganglion vestibularis Keseimbangan, kristae kanalis
semilunaris, makula utrikuli dan
sakuli
Ganglion spirale Pendengaran, organon Corti
IX BE Nukleus ambiguus M stilofaringeus, otot faring
VE (para- Nukleus salivatorius inferior  Salivasi, kelenjar parotis
simpatik)
Arkus VAK Ganglion inferius Pengecapan 1/3 belakang lidah
brankhialis I
VA Ganglion superius Sensibilitas: 1/3 belakang lidah
dan faring (refleks muntah)
SA Ganglion superius Sensibilitas: telinga tengah, tuba

Eustachii

BE :
brankhio-eferen

SA :
somato-aferen

SAK : somato-

aferen khusus

SE :
somato-eferen

VA :
visero-aferen

VAK : visero-

aferen khusus

VE

visero-eferen



Saraf Komponen Asal Fungsi
X BE Nukleus ambiguus Otot-otot faring dan
laring
VE (para- Nukleus dorsalis Motorik: visera rongga
simpatik) N. vagus dada dan perut
Arkus VA Ganglion inferius Sensibilitas rongga perut
brankhialis (nodosum)
v
VAK Ganglion inferius Pengecapan, epiglotis
(nodosum)
SA Ganglion superius Sensibilitas: kanalis
(jugulare) auditorius, dura
XI BE Nukleus ambiguus Otot-otot faring dan
(radiks kranialis) laring
SE Sel-sel kornu anterior M. sternokleidomastoid-
(radiks spinalis) eus, M. trapesius
Xl SE Nukleus hipoglosus Otot-otot lidah

BE :
brankhio-eferen

SA :
somato-aferen

SAK : somato

aferen khusus

SE :
somato-eferen

VA :
visero-aferen

VAK : visero-

aferen khusus

VE

visero-eferen



Nervus Olfaktorius : saraf penghidu

Longitudinal striae

Striae medullares : )

of the thalamus ‘ ‘ ;
Medial olfactory
stria y s
Subcallosalarea. s Habenulo:

interpedun-
cular tract

Habenular
nucleus

Inter-
peduncular
nucleus

Medial
forebrain
bundle

~—— Tegmental
nuclei

Dorsal
longitudinal
fasciculus

- e ;
Olfactory epithelium
_bipolar olfactory cells

PRI v

Lateral Area 28
olfactory (entorhinal
stria area)
Uncus with Prepiriform Reticular
amygdaloid body area formation

* Reseptor @ N.I & bulbus olfaktorius & trig. olf. B traktus olf. & - korteks pyriformis
(unkus / insula)
- korteks ass.
(girus hipokampus)



optic n. | 4

NERVUS OPTIKUS

Ganglion
cells

Light

BERFUNGSI UNTUK PENGLIHATAN Gipolar el |

1stneuron
Rods

and

cones

Pigment
epithelium

Impulses

=1 =0 =8 =

Fovea Penphery

Impuls cahaya B retina [ ‘ Vit
ser.af.llpap.N.II @ N.II B g)

for.opt. @ chiasma opt. "\
Bl trak.opt.[

v

O@QQQQQ
Jblviw “wl &

et

Optictract \ N X
korp.gen.lat. B Tr.GC . .
korteks ocipitalis "\ gencit B

[}

b
X v‘ Superior striate area

Calcarine sulcus
b Inferior striate area

'—r—d
Area 17



Gangg. Visual Field :

1 . Q buta total

hemianopsia
bitemporal

> QO

ehemianopsia
homonim S




Gangg. Visual Field :
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Nervus Okulomotorius (1)
Nervus Trokhlearis (1V)
Nervus Abducens (VI)

Superior oblique m.

Levator palpebrae m.
Superior rectus m. Cavernous

Medial rectus m. sinus
Internal carotid a.

v
Z
t)

Sphenoid bone

Inferior oblique m. &7 b s

orbital fissure

Lateral rectus m.

Inferior rectus m. Tendinous ring
(opened)



N. [l : Kol.sup. : ~ Serabut motorik
~ serabut parasimpatik
sinus kafernosus Bl fis.orb. sup.Plotot-
ekstrabulbar : moi,mrs,mrm,
mri.
N.IV : Kol.inf : ~ serabut motorik

sinus kafernosus Bl fis.orb.supll m.obl.sup
N.VI : Pons : ~ serabut motorik

sinus kafernosus Bl fis.orb.sup B m.rect.lat



Fisiologis gerakan bola mata :
e Konyugat & konvergensi

Pem. N.III, IV, VI :
e Gerakan bola mata :
strab.paralitikus :
~ divergens
~ konvergens

* Celah mata normal simetris :
ptosis B miastenia & horner s’

* Pem. Pupil : normal @ 3 —4 mm.
miosis — midriasis
refleks cahaya langsung / tdk langsung
refleks akomodasi



Superior rectus m. {111 Inferior oblique m. {111 Superior rectus m. (111

Right Left
Lateral Medial Lateral
rectus m. (V1) rectus m. (1) rectus m. (V
Inferior rectus m. (1) Superior oblique m. (V) Inferior rectus m. (1)
Gaze upward and to the right Gaze upward and to the left
i N \_/ 7D IR
Superior Inferior Inferior Superior
rectus m. (lll)  ablique m. (1) oblique m. {11 rectus m. (111}
Rightward gaze Leftward gaze
e
Lateral Medial Medial Lateral
rectus m. (V)  rectusm. (Ill) rectusm. (ll)  rectusm. (VI)
Gaze downward and to the right Gaze downward and to the left
Inferiar Superior Superior Inferior

rectus m. (ll)  oblique m. (IV) oblique m. (V)  rectus m. (Ill)



Sphincter pupillae m.

opticn.

A’Q\ > %

>4

Ciliary ganglion

Autonomic portion
of oculomotor n.

Optic tract

cessory nucleus
(autonomic)

teral geniculate
body

Medial geniculate
body

Pretectal nucleus

LINTASAN REFLLEK PUPI



Pathway for —
reflex gaze
movements

Pathway for
voluntary
gaze movements

Tectal field for ————
vertical gaze
movements

Nucleus of
Darkschewitsch

Interstitial nucleus of
Cajal

Superior colliculus

Inferior colliculus

Area

Medial longitudinal

fasciculus

Pontine field for horizontal
gaze movements
(nucleus praepositus XII)

From cervical spinal cord ———————==

— Oculomotor n.

s \/0luntary movements
Connections of areas
18 and 19toarea 8
Reflex eye
movements

------------ Medial longitudinal
fasciculus

~ Vestibular connections

Lateral
geniculate

body

*— To the cerebellum
Vestibular nuclei:
Superior nucleus
‘ Lateral nucleus
m Medial nucleus
A/

Inferior nucleus

Lateral vestibulospinal
tract



P =
D=~

\ Medial
\ longitudinal
v fasciculus

)
&=
<

Lesion — VI

- — Para-abducens
nucleus (nucleus
praepositus Xll)

T

Fig.4.22 Internuclear ophthalmoplegla due to a lesion of the medial longitudinal fasciculus



Sphincter pupillae m.

Ciliary m.
Medial rectus m. ;
/ TS oculomotor n.
<~ °  (parasympathetic
v portion)

Ciliary ganglicn

Oculomotor n.

Accessory nucleus
(autonomic)

Oculomotor nucleus
(portion controlling

&; ) medial rectus m.)
Lateral f /\_/ Nucleus of Perlia
gil:j;culate R Pretectal area

Optic
radiation

Ciliary m.
Relaxation

Visual
cortex

Contraction

Fig.4.25 a The anatomical baslis of convergence and accommodation. b The ciliary muscle in re-
laxation (vision at a distance). ¢ The ciliary muscle in contraction (near vision).




From the
Superlor diencephalon
tarsalm. (central
sympathetic
Internal pathway)
carotid a.

Dilator
pupillae m.
(miosis)

Inferior
tarsalm.

&= Superior

& - 5 cervical
ey e S ganglion
;gg}* Vasodilation OrPitalis m.

Sweat gland
(anhidrosis)

N \}
‘\ 'b]‘ 2

R

4

Z

(\m
\ \
S,

oy, .,

Fig. 4.28 The sympathetic Innervation of the eye and Horner syndrome. In the region of the eye,
sympathetic efferents innervate not only the dilator pupillae muscle (see Fig. 4.27), but also the tar-
sal muscles and the orbitalis muscle. The sympathetic innervation of the sweat glands of the face
and of its vasculature (vasoconstrictor fibers) is also shown.



NERVUS

TRIGEMINUS (v)

Superficial

temporal
branch \

Ophthalmicn. H

Maxlllary n.

Mandibular n.

Auriculotemporal n.
Pterygopalatine ganglion

Temporalis m.

A
3

Buccal n.

Lingualn.

Inferior alveolar n.

A= orbital fissure

b =foramen rotundum

c=foramenovale

1= lateral pterygoid m.

2= medial pterygoid m.

3= mylohyoid m. and anterior
belly of digastric m.

-m
D :

Ciliary ganglion

Mylohyoid n.

Nasociliary n.

L‘Ij

===

Frontal n.

\
)\\

Mental m.

Fig. 4.29 Perlpheral course of the somatosensory and motor fibers of the trigeminal nerve



e Somato motorik

* Nukleus motorik N.V Bl pertengahan pons [ portio minor
foramen ovale RIN.V Cab.3

otot-otot pengunyah
otot dasar mulut

e Somato sensibel terdiri dari :

* N.V cab.1 = N.oftalmikus : serabut aferen [ fis.orb.sup [ sinus
kavernosus P ganglion Gasseri.

* N.V. cab 2 = N.maksilaris : serabut aferen @ for infra orbital
for.rotundum [ sin.kavernosus Pl ganglion Gasseri

* N.V cab.3 = N.mandibularis : aferen 2l for.ovale B gang. Gasseri.



Serabut-serabut aferen B ganglion gasseri 2
inti induk somatosensibel [l traktus
trigeminothalamikus B thalamus.



a b Meningeal branch
Nerve to tensor Lesser
tympani m.

Auriculotemporal
n./medial and
lateral pterygoid nn.

Thalamus

Mesencephalic
nucleus and tract
of the trigeminaln.

)

Motor nucleus ,
of the trigeminaln.

Spinal a ‘ i_ -
trigeminal ———
lemniscus \ ’ ,{ézg Y
Af : 5 ==
(masseter reflex) - §
(blink reflex, ———— ‘gg -“,— Principal sensory Q
corneal reflex) nucleus of the \{‘ 5
( trigeminal n. \ ‘
- Wi
; ] Laitin===
Medial spinal nucleus ) of the o
lemniscus spinaltract [ tfige- " Mator root of
- 3 7 minaln. thetrigeminaln.:
G:'n:;t‘zs = Mandibular n. 1 tomuscles of
i ) mastication

nucleus gracilis : ~—— Maxillary n. 2 mylohyoid m. and

114 . 3 anterior belly of

, Ophthalmic n. the digastric m.
2 4 Substantia
gelatinosa
Lateral Somatic afferent proprioception
spinothalamic L Somatic aff;erent —— touch
Somatic afferent —— pain, temperature

tract (body) ~<_ Branchial efferent —— motor

Fig. 4.30 a Central connections of the varlous trigeminal fibers and thelr corresponding nuclel
(schematic drawing). b Motor root of the trigeminal nerve.



Distribution of sensory innervation to
skin of face from CN V

CN V = Trigeminal P
V, = Opthalmic ;:'."'_J‘ l

V, = Maxillary

V3 - M an d I b u | ar DaslriLiutiou of sensory

fibers of sach division
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\ (.‘ @‘c-;?tﬁ ‘(? 7L ?.

Temporal branches
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\\ ‘ . ¢, ‘ ">'>)_. é
" .00' - ;{.‘,‘ _____ W\
,p‘. (2'5 “,' sl S 3%
Occipital '."u' e
branch Lo (5
Posterior auricular n. N
Geniculate ganglion
Chorda tympani M
Pterygopalatine ganglion & ;A.”f.
Zygomatic branches Wl
Buccal branches \ ,\\
Parotid plexus N/ A ’,' ) :
Mandibular branches ] N

Cervical branches

Branches to the stylohyoid m.
and the posterior belly
of the digastric m.




Central Innervation of the faclal nuclear area in the brainstem.

Precentral gyrus

Cortical area for
facial expression

Corticonuclear tract

Nucleus of the facial n. (V1)

Geniculate ganglion

o



 Serabut-serabut somatomotorik :
* Nuk.mot.N.VII B Neuraksis B Nuc.N.VI Bl meninggalkan btg otak [ PAI Bl canalis fasialis

Bl for st.mast : ~ dahi : i
or st.mas ani } Dahi mata bilateral
~ mata

~ mulut B unilateral

Nukleus motorik N.VII : persarafan secara bilateral dan secara kontralateral
dr korteks motorik hemisfer



*Visero sensorik (pengecap) :

* 2/3 bag. Depan lidah @ korda timpani @ ggl genikulatum
nukleus intermedius B nukleus traktus solitarius B thalamus

*\Visero motorik (parasimpatik) :
* Nuc.sal.sup @ ggl sphenopal.?l mukosa &
kel.farings.
can.fasialis B korda timpani :
gl.sub maks
gl.sub.ling
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1. Ggn. Motorik :

. parese fasialis perifer
. Parese fasialis sentral

2. Ggn. Pengecap
3. Ggn. Pendengaran
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Tipe UMN / Central
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Internal
acoustic meatus

Cochlearn.
Vestibularn.

7
Nervus intermedius ﬁ ¢
Facial n. / / /
Lacrimation and secretion —//

of intranasal glands
Salivation

L

Geniculate ——
ganglion

Greater
petrosal n.

\

Nerve to the
stapedius m.

Stylomastoid
foramen

N\

Posterior
auricularn.

Motor fibers
Secretory fibers

vy @ - Gustatory fibers
Somatosensory fibers

Fig. 4.35 The components of

the facial nerve and typical

deficits caused by leslons at
varlous sites along Its course

1 Peripheral weakness of the
muscles innervated by the
facial nerve (muscles of fa-
cial expression), hearing
loss or deafness, and
diminished vestibular excita-
bility.

2 Peripheral weakness and
impairment of taste, lacri-
mation, and salivation.

3 Peripheral weakness of the
muscles of facial expression,
impairment of taste and
salivation, and hearing loss.

4 Peripheral weakness of the
muscles of facial expression
and impairment of taste
and salivation.

5 Peripheral weakness of the
muscles of facial expression.



Afferent gustatory fibers and the gustatory pathway. Lty

To the inferior portion of the
postcentral gyrus and to the insula

Taste bud
A Byt s

Central
gustatory
pathway (with

Superior
and inferior
salivatory
nuclei

Pterygopalatine
ganglion

Greater petrosal n.

Lingual n. — | /@
Otic ; : Geniculate

ganglion ganglion

Nucleus of the
tractus solitarius

Pathway to the muscles
of facial expression,
swallowing, and mastication




Parasympathetic Innervation of the glands of the head

Superior and inferior
salivatory nuclei

Vi

Lacrimal
gland

Zygomatic n.

Maxillary n.

Greater petrosal n.

: ! Z Geniculate
ll
,_.\> Pterygo- gangfion Nucleus of
—\ palau'ne the tractus
o ganglion Otic solitarius
li N
glands R X
chords Lesser
faperi ) V7 petrosal n.
Lingual n. —
Submandibular A
ganglion

e

Parotid gland

Sublingual
gland Submandibular

gland



anterior
lateral
posterior

Semicircular
ducts

Endo-
Stapes Ig:'ncfhatlc
Incus
Malleus Ampullae
with cristae

(SN S =3 ~¢‘3:r‘,' ;:-_;9**; UFrche
e T A L. withmacula
i VEOS S ;;
I N Wrw o5 Saccule
2 : RS (3 i
S with macula
=
=
= . Cochlea
ympanic Helicotrema
membrane
Vestibular
window
Cochlear
window
Auditory Perilymphatic Scala Scala Cochlear
tube duct tympani vestibuli duct

ORGAN PENDENGARAN DAN KESEIMBANGAN



* Nervus cochlearis
Serabut-serabut somatosensorik yg khas untuk
menghantar impuls akustis

Impuls akustis B reseptor (organon korti) B ggl spirale B PAI B nukleus cochlearis
lemniskus lateralis [ korteks pendengaran (area 41) pd girus temporali post
superior.



The auditory pathway.

Transverse temporal
gyri(of Heschl)

' Auditory radiation
g \i / (via posterior limb
of internal capsule)

Lateral
geniculate body

Medial
geniculate body

Inferior colliculus

Commissure of the
inferior colliculi

Lateral lemniscus and
ateral lemniscal nuclei

Striae medullares
Medial longitu-
dinal fasciculus
Inferior cere-
bellar peduncle
Dorsal coch-
lear nucleus
Ventral coch-
lear nucleus
Dorsal nucleus of the
trapezoid body and
superior olivary nucleus
Nucleus of the
trapezoid body
Medial lemniscus

Tectorial
membrane

Hair cells

Olivary nucleus Spiral ganglion
Corticospinal tract Organ of Corti




* Nervus vestibularis

Serabut-serabut somatosensorik u/ menghantar impuls
keseimbangan.

Reseptor : Neuroepitelium dr ampula senisirkularis &
makula utriculus dan saculus B ggl vestibulare Bl PAI [

nukleus vestibularis Bl pusat k'imbangan di otak [
serebellum

motor neuron : batang otak n.llI,IV,VI
med.spinal.servikal



Cupula

8
8
3
3
[+*4
&
=
o
Qo
Q.
A
Crista
ampullaris

The crista ampullaris

Gelatinous
membrane Otoliths

Recep-
tor cell

Suppor- 3
ting cell ==

Macula statica Myelinated nerve fibers
to the vestibular ganglion



"

—_ -

fasciculus (ascending)

('; Medial longitudinal

Vestibulo-
cerebellar fibers
(to nodulus
and flocculus)

S SIS R O R e

}C_C ;

Lateral vestibulo-
spinal tract

Medial longitudinal
fasciculus (descending)

Vestibular nucle

Superior nucleus
(of Bechterew)

Lateral nucleus
(of Deiters)

Medial nucleus
(of Schwalbe)

Inferior nucleus
(of Roller)

The vestibular nuclear complex and its central connections.



Nucleus of
Darkschewitsch and
interstitial nucleus of Cajal

Red nucleus

Vermis

Fastigial nucleus
Globose nucleus —\\

Emboliform L
nucleus /
Dentate

nucleus

Reticular formation

Vestibular ganglion

(of Scarpa)

Vagus n. (nausea, vomiting) —— X &~
Accessory n. X1 &

Vestibulospinal tract £

Reticulospinal tract

£

Medial longitudinal
fasciculus

To the sacral spinal cord
To the cervical spinal cord

vy

Fig.4.47 Central connectlons of the vestibular nerve

M"

|.|t“

Uncinate
fasciculus
(of Russell)

Saccule

From the
cervical muscles




NERVUS IX DAN X

Motor
Visceromotor

Corticonuclear —— Exteroceptive
tract ' Enteroceptive
Extrapyramidal —
tract

To thalamus and cortex ——
(medial lemniscus)

Mesesncephalic nucleus
and tract of the trigeminal n.

Nucleus of the reticular
formation (gag and
swallowing reflex)

Principal sensory nucleus
of the trigeminal n.

Nucleus of the tractus solitarius
Nucleus ambiguus

Somatic
sensation (pain,
temperature, touch)

Superior ganglion

) inferior salivatory
/ nucleus to the otic

ix ganglion and

% parotid gland

From the
ear (tympanicn.)
Nucleus of the IX

spinal tract of 1
the trigeminal N

Somatic sensation —— Stylopharyngeus m.
Taste "
Superior Constrictor pharyngeus m.
ganglion
Inferior
ganglion

414 _ Carotid body
7~ (glomus caroticum)

Fig. 4.48 Distribution and central connections of the glossopharyngeal and vagus nerves



* Somato motorik : nuc.ambiguus [ otot-otot bag.atas farings.

* Visero motorik (parasimpatis): nukleus salifatorius inf. @ foramen jugulare
ggl ootikum Bl kelenjar parotis.

* Visero sensorik (pengecap) / somato sensorik :
* 1/3 lidah bgn belakang
* Mukosa farings, tonsil, kavum timpani
* Sinus karotikus.



* Somato motorik : nuk.ambiguus Bl pal.molle

larings
farings
*Visero motorik : nuk.dorsalis vagi : kelenjar
otot polos
organ.

*Visero sensorik : serabut-serabut aferen (faring, laring,
trakhea, visc) B ggl nodosum Bl nukleus trak sol

* Somato sensorik : serabut aferen (kulit, mae, dura fossa
posterior) B ggl jugulare B nukleus trak.spinalis nn.trig



N. Vagus (X)

Mator

Visceromotor

P Exteroceptive

nteroceptive

=L E i
)
[ VIN = S
N NC 4
Thalamus O | B
10
Medial lemniscus — Diencephalobulbar
th
Pyramidal tract pathwey
Nucleus ambiguus
Spinal tract of
E&Lszlv:;ﬂ?:‘s the trigeminal n.
1X IX Superior ganglion
Superior ganglion E X Inferior ganglion
; : ' From the
Inferior ganglion I duird rriatir 9
i Al Auricular branch
Superior cervical
ganglion

Inhibition

Secretion

Peristalsis

Fig. 4.49 Distribution and central connectlons of the vagus nerve. a Overview. b Topographic re-

lations of the recurrent laryngeal nerve.



 Motorik :

* Nuk. Motorik [ eferen B foramen jugulare
m.st.cl.mast

* Pemeriksaan:
 Atrofi
* Angkat bahu
* Sikap kepala



Extrapyramidal fiberstothe Pyramidal ~ Dorsal nucleus
nucleus of the accessoryn. =~ tract of the vagus n.

Nl

s

-,
=

== Nucleus ambiguus

Jugular foramen

Superior ganglion

Inferior ganglion

A y
ccessory n G T.

Foramen

magnum Cranial roots:

with the recurrent
laryngeal n. To the
muscles of the larynx

(except the crico-
Nucleus of the thyroid m.)
SCCeIsoTy — Spinal roots

to the sterno-
cleidomastoid and
trapezius mm.

Ty

-
_/

{/

Nervus Accessorus / Xl



* Motorik :

* Nukleus hipoglosus (med.oblongata) [ eferen [ kanalis hipoglosus
* Gejala-gejala :

e Dysarthri

e Defiasi lidah
e Sulit menelan

* Lesi supranuklear :
 atrofi lidah tidak ada
* Fasciculasi tidak ada

 Lesi infranuklear :
* Atrofi otot lidah
* Fasciculasi positif

Cat.
Nukleus motorik hipogloosus mendapat persarafan sec.
kontralateral dr korteks mortorik hemisfer.



Deviation of the tongue due to
paresis of the left genioglossus m.

Corticonucleartract

Input from the reticular formation,

nucleus of the tractus solitarius

and other nuclear areas (reflex

movements of swallowing, mastication, sucking)

Nervus Xl (hipoglosus)

Hypoglossal canal
and nerve

Vagus n.

Nucleus of the hypoglossal n.

Thyrohyoid m. ——
Ansa cervicalis —‘
Sternothyroid m.
Omohyoid m.

Genioglossus m.

Sterno-
thyroid m.

“ig.4.51 Distribution and central connections of the hypoglossal nerve



Summary of Functional Groups

* Purely Sensory =1, II, VI
* Primarily Motor = IV, VI, XI, XII
* Mixed =11, V, VII, IX, X

* Parasympathetic Fibers = lll, VII, IX, X (Division of Autonomic NS =
Visceral Motor)

pg 449



Parasympathetic Fibers

* CN Il = Oculomotor
e Contracts Iris (controls pupil)
* Contracts Ciliary Muscle (controls lens)

 CN VII = Facial

* Innervates Salivary glands (mandibular & sublingual)
* Innervates Lacrimal gland

* CN IX = Glossopharyngeal
* Innervates Parotid Salivary gland
* CN X =Vagus

* |Innervates thoracic & abdominal viscera
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