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©F5 Systematic Anatomy

Nervous system — Part 3

Cranial nerves X2 (1)
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English into Chinese  Chinese into English

1.Intercostal nerve 1. I T™HE
2.Lat.cutaneous n.of forearm 2. Bg#LZ
3.Axillary nerve 3. ARE IR
4 Intercostal nerve .
| 4. RRRLE
5.Phrenic nerve
5. HEZR e

Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University



Copy Right- Hongqgi ZHANG-Department of Anatomy-Fudan University
English into Chinese Chinese into English

1.Musculocutaneous nerve fJl 57 {#1£%
2.Lat.cutaneous nerve of forearm gij & 4Ml 37 1814%
3.Axillary nerve Jgf£%

4.Intercostal nerve Bfja]{#4%

5.Phrenic nerve R4

1. IEH 2 median nerve

2. H X% great auricular nerve
3. B T##%£ subcostal nerve

4. MAEHIZR sciatic nerve

5. HEE 84 common peroneal nerve
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R Key points of cranial nerves sl

Concept: the nerves to connect with brain.

Name of 12 pairs of cranial nerves.

Distribute: head, neck, some to thorax & abdomen
Functional fiber component £F4E g 43

Related nuclei #%&#

Related ganglions #& %5

Position to connect brain ZE#Zxp ML

Foramen to transmit cranial bones /R FL&

Main branches & distribution %57
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10. Clinical symptom after | |njury LJja lI RERIN
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Cranial nerves-nerves to connect to brain

|.  Olfactory nerve IR

1. Optic nerve {R#H%

ll.  Oculomotor nerve NAR#HZ
IV. Trochlear nerve /§Z 4
V. Trigeminal nerve =X 1%
VI. Abducent nerve B AR 2RA
VIl. Facial nerve @£

VIII. Vestibulocochlear nerve RiER{#Z
IX. Glossopharyngeal nerve &R#HZ

X. Vagus nerve EKEMZ

XI. Accessory nerve Ellf#1&

—IR_H=FER WEANIIMNR

<SR B
XIl. Hypoglossal nerve & T##1% FE\FAEE +k—gE T2




Base of the skull (internal view)

Optic canal #1##

Sup.orbital fissure BE _E %2

Foramen rotundum & FL

Foramen ovale BR[EFL
Foramen

lacerum REZFL Foramen spinosum #R¥L,

Int. acoustic pore RE][]

ZﬁEE 3
Hypoglossal Jugular foramen g2k FL

canal F THRE

Foramen magnum

hE ATl
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The structures passing the opening or fissure of cranial base

Opening or fissure FL& Pass structure @Eid 454
Cribriform foramina & ¥L Olfactory n. IR#%

Optic n. ###£%

Oculomotor n. FHER#HZ
Trochlear n. j§Z 8142

Trigeminal 1-ophthalmic nerve. BRfHZ (V-1

Sup.orbital fissure HE =3

Foramen rotundum [&f| Maxillary n. L& (V-2)
Foramen ovale BE[EIFL Mandibular n. Taf#H£ (V-3)
Foramen spinosum %k 7L Mid. Meningeal a. P& F 5 ik
Foramen lacerum A2 7L Int. carotid a. FA MK
Internal. acoustic pore KHE|] Facial n. H{#£
Vestibulocochlear n. B EELRF#HLZ
Jugular foramen &% pkFL Int. jugular v., vagus n. FiRsskk, ®EME

Glossopharyngeal n. FHIE#Z

Accessory n. B
Hypoglossal canal & T#&% Hypoglossal n. & %
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@ Sensory
@ Motor I Optic |1,
Mixed
Il Oculomotor 111, ij]ﬁﬁ}ﬂﬂéé
Trochlear V. ;-%‘-E}Eﬁgé
‘/ Trigeminal V. =YWHZE
Abducens VI. IhNEHZ
Facial VI, EmZ
Vestibulocochlear V1 1 | . B BERRFHLZR
Glossopharyngeal I X. %ﬂ}ﬂﬂéé
Vagus X. J‘ﬂéiﬁigé
Accessory XI. EIHEFgé
N 22 P28
CRANIAL NERVES ypoglossal X1 1 B TRER
© Lineage in University



Inferior view of brain- cranial nerve roots

; Orbital i HE
Olfactory bulb IRk rbital gyri HE[=]

Optic n. #1#HEZ Olfactory tract &3

Infundibulum 7k Optic chiasma 13z X

Tuber cinereum R%535 ZhER 7
IR 25 TI Oculomotor n.ZhER A%

Mamillary body F3k{#
Trochlear n.;&Z#142

Trigerminal n.= X ##1%
Facial n. E#£

Abducent n. B#H£ Vestibulocochlear n.

A E SR E
Tonsil of cerebellum Hypoglossal n.
AN DY & NHE
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an University

Crista galli 52

Olfactory bulb rgzk
Olfactory tract. mgsk

Optic n. Mz Optic chiasma M%X

Int.carotid.a. SRk Optic tract. #x

Trochlear n.;g&mz Oculomotor n.zER#2Z

Facial n.m##

Trigerminal n.=X #£2
Vestibulocochlear n.

BT REURIH L Abducent n. gz
Glossopharyngeal n.

LGRS Vagus n.iEE#E

Hypoglqssal n. R i et Accessory n.gl#z
HETREEZ
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A 22 By -EFP LT 4ERY 70

— A EEE GVMF E&AL. (ORALFIERIE

General visceral motor fiber

¥R N IE) SVMEF BERBANL. FRIBALFIERAL (8 S &L= E8AN)
J:E Special visceral motor fiber

Ej] —figER Rz E) GSMF BRSMAL. FJAL (AT BRI = ESAIL)

General somatic motor fiber

—RR ARG GSSF AR, AL, AILBE. OSRLER

General somatic sensory fiber

YEIRAR AR 52 SSSF # 28 AN H EAR S

Special somatic sensory fiber

2F<||:

J AIRN
‘jﬁf, —RRIBERL TS GVSF k. . B, REAZAEES

General visceral sensory fiber
YRR AERL 5E SVSF RS FINR AR
Special visceral sensory fiber



Fiber composition of cranial nerves

gu L IV
B RIS
B  3HhAEED)
— IR AIBE 5N B IHI IV VI Xl XII
N AR — — o — —
B AR
N R
B iR R = A V VII IX X
+—— =i
EEATRRR




Visceral motor fiber & related ganglions of cranial n.

Visceral motor fiber of cranial nn. is parasympathetic n. & they are
contained in II. VO. IX. X nn. From CNS to effector, two neurons are

needed. Their cell bodied are situated in brain stem & visceral ganglion.

Visceral motor fibers innervate smooth muscle, cardiac muscle & glands.
NI ENA 4N T & HESINERIZ R TR EME T AT HEil BREFMLE.

Smooth muscle
or glands in
visceral organ
(e.g., intestine)

Ganglionic

neuron ¥,

(cell body) /7 2 ¥
1)/

Preganglionic neuron

_—Dorsal root
Preganglionic axon

==

—

/ Postganglionic
Autonomic axon
o=, __ganglion

X Ventral root

Somatic motor neuron

Skeletal
muscle

(spinal cord)




Vlsceral motor flber & related gangllons of cranlal n.

Visceral motor need two neuron from CNS to PNS

First-grade neuron Second-grade neuron
Smooth m.
Preganglionic fiber Postganglionic fiber _
Cardiac m.
] ] Glands.

PNS Visceral ganglion

Somatic motor need only one neuron from CNS to PNS
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Sensory fiber & related ganglions in cranial nn.

Cell body of both somatic sensory & visceral sensory neuron
are located in sensory ganglion, their peripheral processes
distributes to receptor & central processes to related sensory
nucleui. There are six pairs of sensory ganglions in cranial nn.

PRIBEFI R R b SE— R T T HE TN

CNS PNS

Sensory ganglion

L>: /‘\ L

Central process Peripheral proscess
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Classification of cranial nerves

« Sensory cranial nerves s are composed entirely of afferent
(sensory) nerve fibers bringing sensations the brain

I Olfactory nerve IR
IT Optic nerve #MwZ
I Vestibulocochlear nerve giEIRIHZ

 Motor cranial nerves sEzspit: are composed entirely of efferent
(motor) fibers

I Oculomotor nerve FMER#HLZ
IV Trochlear nerve ;8% #%Z
VI Abducent nerve ShRH#Z
XI Accessory nerve gl
XI Hypoglossal nerve & T #%
 Mixed cranial nerves g&M: possess both sensory & motor fibers
V Trigeminal nerve =X 1%
VI Facial nerve mE##£Z
IX Glossopharyngeal nerve FIH#Z
X Vagus nerve #EEMEZ
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Olfactory nerve - 1244

Olfactory cells (SVA)— Cribriform foramina — Olfactory bulb

Component 44y 55k MBE Rk 5E-SVSF
Connect &SRz 185N

Opening smE7LE: iHiR

Distribution 4% X

Clinic: ERBER : SUESiT, &XE
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OlfaCt()ry nerve - I]E}Elﬂéé dan University

Cribriform
Olfactory bulb  Plate

Olfactory

nerves Olfactory bulb

Nasociliary

fese ),  Olfactory tract

Optic nerve
Optic chiasma

Nasopalatine (. Optic tract

nerve

Hartment of Anatomy-Fudan University



Iversity

Superior view of anterior crainial base

r.:_..-" AL '.r’ .

1. 385
IRZR
FHELE
A B Bk
SIARFHEZ
IR
AR
ETES
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Copy Right- Honggi ZH Opth nerve - Ul‘”ﬁgg:;é n University
Component G4 4y 455 FESSSF Optic canal
Connect #EEm s @ix-diencephalon '
Opening mikE7L3e: Mg E-optic canal
Distribution 4% #iMpE-retina
Clinic &5 : o s£5-partial or full blind

T R

chiasm

Optic
radiation



Copy Right- Hongqi Opth nerve - UrHEHéx dan University

o il

N HUAWEI Mate 9 Pro
LEICA DUAL CAMERAS




Iversity

Superior view of anterior crainial base

r._‘.--¥ A‘ l.r .

1. 385
IRZR
FHELE
A B Bk
SIARFHEZ
IR
AR
TS
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— - —
N perspective of the orbital apex B

—_—

R GESS
BUA TN BK
N BXETEBK
KB BBk

2.
3.
4.
S.
6.
7.
8.
9.

| ¢ ﬁ-’q&«. &<
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Component G4 4y 455 FESSSF Optic canal
Connect &AL i e . |
Opening KA RET,

Distribution $#: Bk EMEXRFE.
Clinic 1

chiasm

\ 3 o b )
A 1§ Fe g
% = .
&
' e A\ ! |

ent o

Optic
radiation

f Anatomy-F




Vestibulocochlear nerve gijEIRiHEZ

Vestibulocochlear nerve BijEEHZ

: -
Ant.ampullary n. Vestibular root BTEER

Mem_b_ranous Bl Cochlear root IR 1R
E;;;;Eﬁmaf duct. Iz;_ﬁ‘:gruellll . / Utricular n. Sup.part of vestibular ganglion
E O .

Inf. part of vestibular ganglion
BIEMET LA TER
\ _— Saccularn.

PkEHE

Spiral ganglia
ﬁ?ﬁﬁ;ﬁa—l'ﬂ

- Post.ampullary n.
Utricle .
AR [EEERE L
Saccule
Tk



Vestibulocochlear nerve gijEIRiHEZ

Vestibular ganglion(SSA) 7 Vestibular nuclei giE#£44%
BIEFRE T Internal acoustic meatus RE|7]

Cochlear ganglion (SSA) N\, Cochlear nuclei g2 #%
BRI LZ TS

Utricle & saccule #EIZXE  Cochlear

. .Al— E‘ gZ
Vestibular n.giE#LZ Medulla

oblongata
Membranous semicircular duct & HERE



Vestibulocochlear n. giENRH#REZ

Int. acoustic
meatusN E | ]
Cochlear n.
IRHE
%

Vestibular n.giE#LZ

Medulla
oblongata

ERE



1. ZXHE
Al IR REE
NN T BT BK
EEHE

K EH L

&5 NHE

o O A~ W N
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Sensory cranial nerves - summary

N. |Location of cell body | Cranial exit | Terminal nuclei | Main action
and axon categories | AFEP{L 22 IhgeE
9122 2 R {4 R 1AL

I | Olfactory cells (SVA) | Cribrifom Olfactory bulb | Smell IR 5z
N2 ¢f i foramina IRk

IT | Ganglion cells (SSA) | Optic canal |Lat. geniculate | Vision #i 5z
£33 ZHAf MwZE | body

M BRAR 4

VI | Vestibular giE#ZT5 | Internal Vestibular Equilibrium

ganglion(SSA) acoustic nuclei S 17
meatus Al BE R 22 1%

Cochlear ganglion NEI] Cochlear nuclei | Hearing

(SSA) bmfHZZET IR Wr e




Motor cranial nerves =EohitfxHZ

. I

Sup.orbital fissure BE_E%

-

I |Oculomotor n.EhER AL
IV |Trochlear n. ;B3 Z& 8%
VI |Abducent n. JMNBHZ

XI |Accessory n. BlfHZ
Hypoglossal canal

X1 TR XII |Hypoglossal n.&f %
X b e

Jugular foramen

X[ © BIERAKFL



1 - Superior rectus _EEfJl
2 - Inferior rectus T &R

3 - Medial rectus EAN
4 - Lateral rectus ShE Al
5 - Superior obliquus _E&HAN

6 - Inferior obliquus TH&AN

7 — levator palpebrae superioris 12_FBAN
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& Review of extraocular muscles BRSMN |

1 - Medial rectus

2 - Lateral rectus

3 - Superior rectus

4 - Inferior rectus

S - Superior obliquus

6 - Inferior obliquus

[ — levator palpebrae superioris2

1y

Copy



— - —
N perspective of the orbital apex B

R LE2S
EEIRALS
a=1:)

. BRI

. RE

. ShEHL

. TEA

. WSS

. TEHEEWR

2 L

==
=

| 4 !haqm ¥
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Oculomotor nerve &hiR{HZ

€ Components
— AR AR AR IE B 4T 4 (GSEF) — 5 extraocular mm.
— XA B iE Th 24 (GVEF) - smooth muscles
€ Main action—supplies
Sup. Inf. & medial recti; inf. obliquus; levator palpebrae superioris 5/7
Sphincter pupillea and ciliary muscle BE7LIEZN
€ Ciliary ganglion ggfk#£¥5: lies between optic nerve and lat. rectus

Supraorbital
fissure g %Y

Oculomotor n.
SR
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: - aE .
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—

. R

IR R
MR
A Bh Rk
E K Bhhk
RARHEE
IHEME
SNRAHEE
AR 122
10. gz
1. NanfeE
12. ZXHETS
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A Oculomotor nerve zhiR R EEEEb]

X ), ZECEEALS ERGRAL
T%: K, XEBETEA, THA, REA.

& —
7 —

Oculomotor n.
AR

""
1 v.\\\ ....
~

O ‘ 2-‘.

Oculomotor n.

LW FRTE o ment of Anatomy-Fudan University
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i $\ Ciliary ganglion

5_‘213:\: éﬁijjﬂi.k&
23z R BRI EZ

@ Ellipse size, be parasympathetic g3z

o R
@ Situated between optic n. & lateral rectus I F#i#2Z 55 NE R (8]
€ 3 component: sensory, sympathetic & parasympathetic &5z, 328, Bl

Ny URY

€ 6-10 short ciliary n. in the front part, enter the eyeball via around optic n.
4 FERIEHE, B HEHENIREK

COpPY XIgrnt- A0Nngygi £AANG-pepdrunerit Or Anatormny-rudadn urniversily



§ Oculomotor nerve Injury-symptom #4350

1 — WEHL Medial rectus 1. Look sideways laterally shgi4R
2. Don'’t look superior laterallyrgtm E5hE
3 — L&A Superior rectus 3. Dialated bupil 7 &
4 — =&AL Inferior rectus : lalated pupil FEEFLELK
4. Double vision £
6 — T#A1 Inferior obliquus 5. Ptosis RETE
[ — 2 A levator palpebrae superioris _ _
6. Light reflex disappear st3t&&ti#%
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A MEnAR R Z RS B ISR - B RLAER R EUE,
SNEAFERME (RENSINERFERITR) .
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Copy Right- Hong TrOChlear nerve /%'E}Eﬁéé University

Component a5 —RRAKRIEsh AT 4E-GSEF
Connect ZEZErA: midbrain = fix
Opening : sup. orbital fissure AE_-3¢
Distribution : superior obliquus E#IA1
Clinic : muscles paralysis Al ARE%:

Trochlear n.

= 75 ) f w8 s
3 - ; l"';“' S - v
- 2% N0 PN 7\ L . i
" G 7 2 | N ! \Gmt////h o s
> — . AR\ 2 7 a4 % B,
' 2 ‘ ' 4 & o . TR
i % 7 e
4 RS
& . y : -
r W 7 7 >
\ \, 3 »r e N
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B

IR
YR b2
A BNk

E KBk
IR
BEHE
SRR

9. ER{MZ
10. L
11. AL
12. =X fHETS
13. KEKEEhAK
14. 1)NBX _E TRk

©® NOo Ok wbd =
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Trochlear nerve injury — symptom #5fs 53RN

Don’t look inferior laterally

VAN N
5 - Superior obliquus _E&AN AR RERIINTE
6 -
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Trochlear nerve injury — symptom #i{aE3RI

a
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Abducent nerve shNE#HEZ

Component | —fZERIIE TN 4T -GSEF
Connect : bulbopontine sulcus Bx#FiEEE S
Opening : sup. orbital fissure Az -3
Distribution : lateral rectus shEA

Clinic : muscles parglysis FIRTER

A

-

Left abducent nerve injury




A
IRR
MHLE
ARk
EIRBhfk
SR
IBEME
IR
9. ERZ
10. LfHE
1. NERHE
12. ZX &7

© N O O b~ 0 Dd -
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Abducent nerve shNE#HEZ

SNERLS
SRR LR

Lateral rectus muscle

Abducens
nerve




4
8

1. BEMEHE
=XHE
RHLE

H

Al FE YR ZE
L REHEES
R EHE

N o O kM 0D
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Abducent nerve injury — symptom #5i{5EEER

1 - Medial rectus

2 - Lateral rectus

3 - Superior rectus

4 - Inferior rectus Look sideway medially
5 - Superior obliquus

6 - Inferior obliquus

[/ — levator palpebrae superioris
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AcCCessory nerve gl{#£

Component : 5k A B S Fh 4T 4E-SVEF

Connect : medulla oblongata zas

Opening : jugular foramen iRkl

Distribution : trapezius #7580, sternocleidomastoid g4 5A
Clinic : above muscle paralysis A5z

Jugular
,I foramen

( \

diverges and ;

nerve
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Post.view of spinal cord at foramen magnum

Hisam
BlHZEHER
BHELER
FRZR
BEHET
HEBNRK

oL~

a2 . . 7"& ey 4 £y |
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Lateral surface of pone and medulla

_—

"% Cerebellum

1. ZX#HE
HH 22

Al EYRAH LS
RHLZ

L AEHEES

K E ML

B E B HER
& NHE
N TS BBk

0o ® N o O B~ D
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Copy Right- Hq Accessory nerve EIHEFéé lan University

& Cranial roots fii R

from nucleus ambiguus,Join the spinal roots to exit the jugular oramen,Join
the vagus nerve & distribute to the muscles of pharynx & larynx

€ Spinal roots & & iR

from nucleus of accessory nerve, Ascend through the foramen magnum
and exit the cranium through the jugular foramen.

Innervate the sternocleidomastoid and trapezius muscles

~~Accessory n.

I \ \\\
AY | N\ " Jugular foramen
A\ / \

Sternocleidomastoid

Ansa
cervicalis

; l Trapezius m

Copy Kignt- Hutigy znANG-Department of Anatomy-Fudan University



! Muscles, sup. blood vessels & nn. of neck

,\
arotid gland o o s : g
P & R 1 A _V — platysma
\V-. a0 J \T\:’ \Q{"x : Q’f*
. ‘ \ ‘\ ‘\\ ‘\‘\ ‘\'\“ Qg Y 5 :I .
great auricular n|™% O —facial a. and v.
i\ 8 \"\\‘\ &) ; :
,«‘3 \‘.‘\
sternocleidomastoid — g . - _  cervical branch of
a ; facial n.
. \ \'. i ; | B &
external jugular v.7 (= - submandibular gland
: i
KFEN___A | j .
splenius capitis /7 laryngeal prominence
% accessory n. - ; transverse n. of neck
trapezius— : nterior jugular v.
0t 3
lateral supraclavicular n.] 2 oo E medial supraclavicular n.
mlterme(lilate_ “«. g 5 ~ “external jugular v.
supraclavicular n. | g€ R

5 " o~
TL iR Y
¢ N\
| o e

= ¥ " ’ o o o N .
3t PPN ———————clavicle

2 R _ o D W’ ﬁj
% . A2




Copy Right- Hypoglossal nerve -E-‘F?Elaéé University

Component | —ARER{ Iz BN 2T 4 -GSEF
Nucleus : & TH#H&Z#.

Connect : medulla oblongata iE#E
Opening : Hypoglossal canal & &
Distribution : muscles of tongue FHl

N\ Jugular - Clinic : tongue muscle paralysis &l 5%
N\, _ foramen

N AN ~ Hypoglossal n.
__é/‘\\

= g

¥ ad
! =
Ui Z
L =
\ /93 7
WITINTV P
B R

\ A | o
Ansa /}\T»x{ \ \ Lingual branch

cervicalis
Copy Right- Hongqi Zt

Lingual branch

Thyrohyoid branch of Anatomy’
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Hypoglossal nerve & T#i42 i

Hypoglossal Nerve Injury

Nervus hypoglossus
Sz W\ \ B~ Nervus vagus *
3 ‘-»‘Q\ ~Nervus glossopharyngeus
A\v\\\\ Ansa cervicalis

. 7 Y
s S - \
/! g ) W
- IS & AR \ :\
Y, o \
// AvS
y DA LGP
\
\
| \

Left hypoglossal nerve injury.
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SRR Important English words i

|.  Olfactory nerve IR#HZ
Il.  Optic nerve %
. Oculomotor nerve NAR#HLZ
IV. Trochlear nerve /& Z#H4£2
V. Trigeminal nerve =X #£
VI. Abducent nerve B2
VIl. Facial nerve TME#
VIIl. Vestibulocochlear nerve BijEEig#HL2
IX. Glossopharyngeal nerve &IH
X. Vagus nerve EKEMHZ
XI. Accessory nerve g4
XIl. Hypoglossal nerve & T~#£
Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University



The end!
See you next time!



