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Systematic Anatomy

Nervous system — Part 5
Spinal cord &E#E
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¥ English to Chinese jds Chinese to English ikl

. Sympathetic trunk HERT T

1 1

2. Cillary ganglion 2. NBEXKHEZ
3. Glossopharyngeal n. 3. BIATERIHLR
4 4
S 5

. Accessory n. T RIT%
. Submandibular ganglion fERE LTS

1. T 1. Prevertebral ganglion
2. BEIRMETS 2. Greater splanchnic n.
3. HHHZE 3. Parasympathetic n.
4. B 4. Preganglionic fiber
5. T el NHET 5. Celiac ganglion
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hiX 22 & central nervous system

im X Telencephalon
i8] X Diencephalon
/\fX Cerebellum

f%F Brain stem

- R X Midbrain
fX#%F Pons
L {EEE Medulla
Ablongata
#Z8E Spinal cord

A

Median sagittal plane



Median sagittal section of the brain

Frontal lobe %int
Occipital lobe #At
Corpus callosum BAg &
Ant. Commissure gIiE4&

Lamina terminalis 2&#x

Optic chiasma #3zX
Hypothalamus T &
Thalamus & 3 ventricle Efi%53f=E
Colliculi of midbrain = fx K
10. Midbrain (inf.portion) = fi%
11. Cerebellum /)\ix

12. Pons Bt

13. 4™ ventricle SF£Ix=E

14. Medulla oblongata ZE#E
15. Central canal R&

16. Spinal cord &8s

© © N o g bk W DR

Median section through the head. Regions of the brain. Falx cerebri removed.
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Spinal cord




. BEERYALE Location
. BEERISMEZ External appearance
. BT E SHEALE X & Relative relation

1
2
3
4. HHEARYIX R Gray matter
o
6

. HE59 8 R White matter

. B8E89IhEE Function



B EERY{L E — Location

Location: #E K
Length: #J45cm
Sup.end: E#&KFL
Inf.end: B A — B 1PEHE

HTE )L — 3B
Sexual difference: ZBG{KT 5B
Clinic: MEE—ZE L LBHELLT

b

SR h TaREE

Meningocele’® = // Cleft spine %

BiRME

Meningocele



e Anaesthesia e in the vertebrae

Skin {7 Bk

Subcutaneous fascia Z T g7 &
Supraspinal lig. #k_E#HIH
Interspinal lig. FRIB)FH
Yellow lig. =%

Lower end

of spinal cord _ _
Draw cerebrospinal fluid

Needle From the vertebral canal
puncture For lab examination
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EBERYIM S — External Appearance

B BEMREER L .. _ .

. . 3 2 AN 2R T 5 2 4R 4T 2 it 22 .

HE 7555 Sulcus fissure i }j(IEL(ﬂ}EF ZZJL ’%}EF —I—{—Eiﬁ 57)5)?;&

f& K ®™ Enlargement
éﬁﬂéﬁk C4'T1; HEEE\EHégkLz_S3

medulla oblongata

3 KB K AL
= s . oramen magum
[R]$E Conus medullaris )
i K
cervical enlargement

2% 2% Filum terminale i

anterolateral sulcus

Y E Cauda equina
1HLE 313

HiJ 1E H ¢

anterior median fissure

Ja S 3

posterolateral sulcus

J5 1E H

posterior median sulcus

1319 N
lumbosacral enlargement
b [ 4

conus medullaris

R
filum terminale

Rif 1] (anterior) J5 T (posterior)
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HHETER — Spinal segments
e BXNEHEEMERHAI—REHE.
WE 3, 5EMEHRE—H.
C—8 T—12L—5
S—5 Co—1 Post. root




ERERISME, External Features of Spinal Cord

Fissure and sulci
€ 1 - Anterior median fissure gfiE+2
@ 2 - Posterior median sulcus EE#:
@ 3 - Anterolateral sulcus - connect with ant. root (motor)

® 4 - Posterolateral sulcus - connect with post.root (Sensory)
RIR_

A b! ".’ N
AT ATE PR




Relationship among spinal cord, spinal n.& vertebrae

8, FHESHFIXA

Ventral roots
1 /) ~Dorsal

roots

Muscle  Skin
\ \

Nerve

Nerve fibers
_ (axons)

| B

14



Relationship of SC
Segments to Vertebral body

——

BHESHESK

MEESTAR  prpagar B

L3

tH A B




Relationship of spinal segments to vertebral body

BHETER

Cl—4 SHE

S B HTRER i

f”
-

g
C5—T4 RKREFHIEETS— 2?5\\
Ts—8  HERFHIEES= _::3QXNW$
T9-12 BREFEEES= INg
L1—5 5Ti10—12% & \g/; S T e

)

2501

- BT IR, RmE.
BT, R/ TE.
R -1 BT RA, RBUE.
BHITIA, MNE-CHE.



Int. structure of spinal cord &gErIAIERLEH

1.
2.
3.
4.

Gray matter 7x&i- T ZHRMHKLTAEEARK. s/, /A, A, &R BEHE.
White matter G- £ TTHIFHBER. HETR. MENERLBRE. BES.
Reticular formation Wik — RREBRBGCHXE . SEtk, T%iE.
Central canal #RE — fIFREFR, ShEIERMETEHEE.

Dorsal root
Central

Posterior gray horn  canal

Dorsal root
anglion
Lateral gang
gray
horn

Anterior

gray
horn

Ventral root

Spinal cord



Comparison of different parts of spinal cord

Dorsal madian sucus

Cervical

Vental madian fissure

Dorsal furiculus Thoracie

T

M Lateral furiculus

= Varimal funicd s o
-

Lumbar

o NS BEHER ANEHEREEL

“Ventrd hom

Sacral

E —Fﬁ'ﬁJ: : S HE n 18
ER&GEER)y, BR&GEEMN. ABERE A B BEAILEL



Int. structure of spinal cord - 7 &

TR — 1HE TR AR SR FHRR, PRERE
1. ATF —RREBIRER Y, SEAREEHET, AXZEEER.
2. FA-IRREBERWET, SHERETT, BHZERFLHE.
3. FETH - A (T-Ly) , AIEAZIE, SHREEIHET, SO, BR
R FNE BN .

4. RFRTES - PREFHHTERITR.
5. WREiES - PREFHERAKR.
Gray matter Dorsal Visceral sensory nuclei
horn

n(*" f 9‘
@ et ﬁ’f'f/‘fﬂ

¥ o1 ‘;
B 5

Dorsal root T B
ganglion \ 4 . v\ & j/
/ "l |

» Lateral ’ S
: horn - ‘
} v Ventral — oA/~

root

Afferent sensory
information

Efferent signals to
muscles and glands
via the ventral root

Skeletal m.

Ventral Somatic motor nuclei

horn . .
Autonomic efferent nuclei



Int. structure of spinal cord - 7x &

Posterior
white
Posterior column
median sulcus Posterior
. ray horn
Posterior gray 9
Dorsal root Stmiiectire " el
Dorsal root — gray horn
ganglion | |
Sensory nuclei = 4
Somatic ’ L Latoral
Visceral v P ] Wifé a
Motor nuclei . < column
Visceral S y
Somatic . —
Ventral root Anterior gray
commissure Anterior
Anterior white Anterior gray horn
commissure White
Anterior median fissure column



Int. structure of spinal cord &gErIAIERLEH
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Int. structure of spinal cord &gEaY IR

_.-- 3R Fasciculus gracilis

|
!

| "“ #5 Fasciculus cuneatus
I ‘}‘ SAZ y,
L ERESEE

Lat.corticospinal tract

Ifl {
HHE B xR |
Lat. spinothalamic tract »’ |

¢ ,.‘,z'

EH#% L ‘ y
Nucleus proprius R&
BIRIETHHATT

Motor neuron of ant.horn

, [&1R Post.root

BT Spinal
ganglion

&L Spinal n.

Ant.root



Anterior horn of gray matter

R IRERIHE T
AT A8 FMI %
sz Bic[E) i B 4RI

B F A

2 B RUMIHE AT

an; N LRRIRTE e LI K is b E
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a & y-motor neurons of anterior horn

a -motor neuron
i o y -motor neuron
TS| Renshaw cell 543484

Nuclear bag muscle spindle
with annulospiral ending:
receptor for changes in
\ muscle length (stretch)

)- - — - » - - - ™

/
l
o
Y) motor
= neuron
/ \
> §
S >

Renshawcell o, motor neuron

24



Intermediate zone g% of gray matter

2RLEENHEZETT

th 8] 7 M #%

T,-L; axBHiT.

8] A% —

S 2-4 BREIZR:#

s : ABETIREES

Fh4E )L BN gEE T

25



Gray matter—Posterior horn

I I I I B D D D D D D D D DN DN D DN DN DN D DS DD DN DS N D DS DS D DN S D DN D S D e B e e
= 70

T M FRZ TT

1N E
B K
5 BEAE%
5axF PR
LR =

B %

)1

[

RRSRREFAEX

AT ) LS i K re T B
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Rexed’ 43 /= Rexed’s lamina

BERERREAI 9 10 MR NEEeiA | ~ X 3Rx.
@ Posterior horn is formed by lamina I to VI;
€ Intermediate zone is corresponding to lamina VII;

@ Anterior horn is composed laminae VII and IX;
€ lamina X is the gray matter around the central canal.




Int. structure of spinal cord - white matter

5 — R T,
ﬁiﬁ?l‘”

L " r‘l-:bl
P Y I[=E)

é})\ Post. Funiculus (P.F)
Bl R b, TS SN ek
s ME=S
AR 4 W
/= ‘ "1 Lat. Funiculus (A.F)
il &= k£ FTH4Y%

Hi H?é./:.\ X A%

i)
=
j

EIE

Ant. Funiculus (A.F)

I
5

|
Sh
op
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Int. structure of spinal cord - white matter

2+ 4 R ECNSHA, EILINREEEITHHERIRS%E. ENE
fXiE, SFRF. BRILEEIE &S
A R e BN 1R TR A

—

EATEFHESR: FFHRTP

TTEHER: BeahfE B fE mEE+ A .
p ZokELlE. A TEE. A5

FMTIEL B8] [ 5T

5 A R EIENAESE, XESHEKRR, S5ERTEA
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Int. structure of spinal cord - white matter

30




White matter — ascending or sensory tracts

S SR ANFE TR

g o r-=--h & &1
1% S B I 5K - Bz 44 7 4 Jo i RN AT 2 il | AR R
HR: ESTLAT \
#R: BS3T,LE Y-S -. >

HE%: A-9b: S-L-T-C
86 IR

e | AR R
155 SR B p
BRI : KmfliEEs AT K
ABE T ANETR : FARR A HhEDHEr
roo===-====— ;
AN S | AL TR .

. WR BT R .
TSR TR ISR

['DI



White matter — descending or motor tracts

R RERERITR -

F=E XM SR B &5 A FE =15 § 28 B8 o fasciculus gracilis

| lateral corticospinal tract
Rz FRREREM R

S K

Yol M B B BE B B B S gg

SIS BE AR R L D S
éI $&éﬁﬁﬁi rubro:pinal tract ! ;E}J
HERANEHHZEITT 2
—r SAS R Wlﬁ%‘ﬁﬁm §
Zl Jﬁéﬁﬁﬂi reticulospinal tract “d -
IR ALK 77 L2 T A

. ’ vestibulospinal tract T 2% %% Bl ke
IJF'I %%E}E;ﬁ M4\ tectospinal tract
% S0 51 & B medial longitudinal fasciculus

33



White matter — descending or motor tracts

R RERERITR
FE w1 XN S & && AL B
R REREMITR

Y= Hl B B A& BE BB
T2 BHER
MR EEHZTT
BIEEHER

== HANLAYSK ST

N FRER
2 SRS R 51

G

eIt

Bk f‘«@:}k
BERBAM I
BB o
S RIN )= S

B R

HFAETE N\ 8
W AE AN T > i3

l’,

B A AT R



Lateral and anterior corticospinal tract

B R ERERT R 5 K Br A #E MR

R
B I8 B 0 o fasciculus gracilis

AR %y Y

rubrospinal tract

PR il 4 BR tectospinal tract

medial longitudinal fasciculus

BEMIZR

R
B RS

BEMIZR

BERTR




The spinothalamic tract - #gsr®k




White matter — ascending or sensory tracts

EATEAHER : R EN R RN

1 ERSER: oalkBEN EFEMTHHA. B XTARKRTH
2 BRFE LR v fh S 2 EAE .

2. BEE AN : FRBEMMFETF . BiFaER. k. HMciE
&) ER 2.

TITESER: BREMIEThHZ P &R EEE.

1. EREREMNR: REMUKRKER, ZRMNEEASHHETT, A
[= 0 A & B AL o

2. ERABERR: RARMAKER, ENMSHEIAHENHET, S
M55 -2 BEAL. -

e

5



SEHRTERATINMNEXR

B TTEFR Bres E1TRSR

Motor and descending (efferent) 1

Sensory and ascending
pathways (red)

(afferent) pathways
(blue)

Pyramidal tracts

- Lateral corticospinal tract Dorsal Column Medial

Lemniscus System
Gracile fasciculus fﬁﬁ
Cuneate fasciculus 1‘;’33"{'

- Anterior corticospinal tract
=B
B FRERERTR

Extrapyramidal Tracts

Spinocerebellar Tracts
- Rubrospinal tract

Posterior spinocerebellar tract

Anterior spinocerebellar tract
EH6/ KA. BFR
Anterolateral System

Lateral spinothalamic tract

Anterior spinothalamic tract

AR B BE R HREEMXAET. MR
R Spino-olivary fibers
BIEEHER B T4

- Reticulospinal tracts
- Olivospinal tract
- Vestibulospinal tract

CARCA N

38



IR 25 # — Reticular formation

T REBIRERSHRMHEE R XE.

-
N

39




HBERIINEE function of spinal cord

£ = Inge: Conducting

EEENS SRR, BREKEEIN, SRR TR
AR KBB4 B A Bl B v &R 18 i B RE (R S 2K . A xT AR IL
B ERINENUARKE TR ESNEENERE TS
HESRTERK o
R ETIhEE: Reflex
B 5 &k OR) RET: RS EALRST.

X BT BEEER ST

NE R 5T (PR E S HEIEERED) HEPR R BT, HEE R 57
(X% h+X: Lower center
BETHMEEHE. HEPRk. HHEF M INEEENEY R BT P X,
HEEHEK 2 BT R PR FEFEBR &R . 40




EHERI DI BE

B2 BHEEENRE , RENERETEE.

BIpE S, BERARE, MERESIERS
PR g gt, HBRERS, MRS
B8 < _ ALk ARST: T RS

Z ok &2 5
IR ! ) - N/ S e
{ oy RRSTRRRAD B RAL. i SkALRSHS

R ST R BRBGRE A A B B
{ BRI P B A St { MERST

r

IR

N 32 <

HNEERNAER ST § PERHER & 5T
HNpESRiA R g ~ BERRHHERST



FRR - (BARR S ALK TR 5)

ARG (B ST)
R
ALES. ALAE

BHEZER

a —IEENHZAETT

BHHZ AR

AN YT AR




Haeminia

RS ERT—8 5.

T O N = R A S By e S
xR ETIHK . BRERE.
BEpIAXm
BIRAEHE TSN, BERAlFER. Lﬂhh,m¢ﬂﬁro
BieniElr (FEEI/MASEEINhTE)

Al H IR E LT (Fh B — s 4E & iEBrown-sequard syndrome)B[l :
R, FREBERUTEESER (KRESHERZH) LERMENEFE
B (BEEZM) . maxdl: mATHEUTERRBIES . (FlEEk
REBHEARXY) . BREEFERS.

PRXFEERT (RTEHETREXGERNME) -
RRAIES S, EE T EEEMRIAE AL, 5]&BNHENERAIAYE
mmtEk ., BAREERDIEE (FREE) 43




Haein R

Learn it by yourself

R on T R FE BPERS

FlERw, RETFEMRIERST: ABabinskifE
- 3545 0 B 2R 1R 12 B RO S 2R A o

FSBE M s AT AN _EIEHE TTLEEE
(Brown-SequardfiE) L SRR, B

(ﬁﬁ%ﬁ&% {

A

TEIHL TG
B EE 2R
ST s ms i R A SR LR
}E‘E\‘jl‘_l:-'/\ E=3
\ BRI AR TS AT {“ 7
INASEEESRE . SEEL MANEEAES



Hae A EE R

(1

C4 Injury .
Quadriplegia/ ZH AR

Tetraplegia, results in complete
paralysis below the neck

7 Cervical Vertebrae

C6 Injury F_E By S8 T 5B HERR 3

Results in partial paralysis of
hands and arms as well as
lower body

12 Thoracic Vertebrae

16 Injury Bl LTS B
Paraplegia, results in paralysis
below the chest

5 Lumbar Vertebrae

X

5 Sacral Vertebrae

Lt injury BELUTERE
Paraplegia, results in paralysis
below the waist

4 Coccyx (fused together)




Vertebral column-reflexology chart

Cervical spine

C1
c2
C3
Ci4
C5
Cé6
Cc7

Th1
Th2
Th3
Th 4
Th5
Th 6
Th7
Th8
Th9
Th 10
Th 11
Th12

L1
L2
L3
L4
L5

S1

S2

Atlas

Axis
3. Cervical vertebrae
4. Cervical vertebrae
5. Cervical vertebrae
6. Cervical vertebrae
7. Cervical vertebrae

Thoracic spine

1. Thoracic vertebrae
2. Thoracic vertebrae
3. Thoracic vertebrae
4. Thoracic vertebrae
5. Thoracic vertebrae
6. Thoracic vertebrae
7. Thoracic vertebrae
8. Thoracic vertebrae
9. Thoracic vertebrae
10. Thoracic vertebrae
11. Thoracic vertebrae
12. Thoracic vertebrae

1. Lumbar vertebrae
2. Lumbar vertebrae
3. Lumbar vertebrae
4. Lumbar vertebrae
5. Lumbar vertebrae

Head - Brain - Inner and Middle Ears
Auditory Nerves - Sinuses - Eyes - Tongue
Teeth - Cheeks - Outer Ears

Nose - Mouth - Lips - Eustachian Tubes
Pharynx - Vocal Cords

Shoulders - Neck - Tonsils

Thyroids - Elbows

Trachea - Esophagus - Lower Arms - Fingers
Heart

Lungs - Chest - Breast

Gall Bladders

Liver - Blood Circulation - Solar Plexus
Stomach

Pancreas - Duodenum
Spleen

Adrenal Glands
Kidneys

Learn by yourself
Ureters

Small Intestines - Lymph Circulation

Large Intestines - Inguinal Region
Abdomen - Appendix - Upper Legs
Bladder - Sex Organs - Knees
Sciatic Nerves - Prostate Gland
Lower Legs - Feet

Hip Bones - Buttocks
g 46

Rectum - Anus



Hae/\ 4G

MFHERN, LinfEREKFLARIERE, FE)L TN infEs =REHKE, &
AFEB—IEHETGKF, TERETSHE.

BHRESEAERREER, 6554, 27X, HlEREH, K22, AERE
WX BRAMMIRGER. SHETERATESHNAHESHEXT N

Bl SRIEEsEx, AL D94 = TMSKFA, ML b
Y 244 2= [S] 0 _E B AN A TS s AL

EREMASHEEEsE X, T,-LAKEMEREPIR, S2-4 B EAMEH
RZR 1R

BElEEASRReAX, HPFEREE%SRmREESAX.

HER LT (%) FTT (GBF1) RIFHEREMR- %WR/\J:HQWEO
MZFBIESE LITATITRA%.



Important English words

=

Spinal cord &#&
Cervical enlargement 35
Lumbosacral enlargement BE&f i
Cauda equina &
Anterior median fissure Bij1E 434
Anterolateral sulcus giyMUI3E
Segment of spinal cord &Z&ET5EL
Anterior horn Bif
Intermediate zone =g
. Substantia gelatinosa BRIk &
. Anterior gray commissure R JRBIES
. Anterior spinothalamic tract &g kX aiI®R
. Lateral corticospinal tract f7 R&gEMxR
. Posterior fasciculus &%
. Fasciculus gracilis j&3=R
. Fasciculus cuneatus #% 48
. Fasciculus proprius EH=R
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