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Muc tiéeu hoc tap

. Phan loai hé than kinh

. M6 ta va so do gidi phau cua hé thong pho giao cdm bao
goOm vi tri no-ron tién hach, hau hach va hach

. Mé ta va so do giai phau hoc hé thdng giao cam bao gom vi
tri no-ron tién hach, hau hach va hach.

M6 ta va so d0 sw phan bd than kinh tw ddng cho céac co

quan chon loc ( thi du: mat, tuyén nwdc bot, tim, phdi, mach
mau, dwdng tiéu héa, tay thwong than va bang quang

. Liét ké va mé ta cac rdi loan chinh cta hé than kinh tw dong




Ca lam sang 1

Bn nam 65 tudi, 2 thang nay than phién chong mat tw thé,
cdm giac choang vang, khd miéng, khd mat, tiéu kho, giam
sinh ly, bon

Tién st dung aspirin méi ngay, hat thudc 1a 1gdi/ngay
Kham HA 120/70 khi nam ngira va dirng sau 2 phut 66/40,
nhip tim 72 va 76 I/p khi dirng

Cam giac sau giam ngon chi ¢ tay va chan

Tilt table ha huyét ap tw thé, test moé héi: gidm tiét mo hoi
nang (profound anhidrosis)

Chéan doén vij tri tén thwong, gidi thich triéu chirng 1dm sang?




N A N

Can lam sang

Paraneoplastic autoantibody: positive anti-HU (antineuronal)

antibodies. ,
CT ngwc: khoi vung ron trai(left hilar mass). Small-cell lung

carcinoma




Chan doan:

Bénh ly than kinh tw déng
(autonomic neuropathy.)




Bénh tk tu dong ngoai bién tu mién
(autoimmune autonomic neuropathy: AAN)

Rbi loan hé tk tw déng ban cép voi

. Enteric neuropathy(gastroparesis, ileus,
contipation/diarrhea) va

3. Ha huyét ap thw thé(OH)

Q. Cholinergic failure (mat tiét mo hoi, khd miéng, mat
(sicca complex) va gian dong to)

Sicca complex: abnormal dryness of the mouth, eyes, or other mucous
membranes. The condition is seen in patients with Sjogren's syndrome,
sarcoidosis, amyloidosis, and deficiencies of vitamins A and C




Autoantibodies against the @anglionic ACh receptop (A3 AChR)
are present and are now considered To be diagnhostic.

Beneficial response to plasmapheresis or intravenous immune
globulin has been documented

Symptomatic management of OH, gastroparesis, and sicca
symptoms is essential.




Ca lam sang 2

Bn ni 43 tudi cé triéu chirng viém dwdng hd hap
trén cach mét tuan.

Hién tai than phién nhin déi, ndi kho va nudt khé
(diplopia, dysarthria and dysphaqgia)

Mat b&nh nhan sup mi

Bn tra 1&1 chinh xac

Tién s chich heroin




Ca lam sang 2

Kham nhiét d6: 37d6 C, HA 125/90mmHg (93/70 khi dirng),
Mach 105l/p, nhip thé 18l/p, oxy bao hda : 98%

Tinh tao, hop tac

Tim phdi, bung : binh thwdng
Péng ttr 7mm, sup mi

Yéu nhe chi trén, pxgx giam

Chan doan vij tri tbn thwong?
Can nguyén?




Chan doan : bénh ly tiép hop than kinh co’: tién synapse
Can nguyén: botulinum
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http://en.wikipedia.org/wiki/N-ethylmaleimide_Sensitive_Factor_or_fusion_protein

Lam sang botulinum

— Diplopia / blurred vision
— Ptosis

— Slurred speech

— Dysphagia / dry mouth
— Muscle weakness



Ca lam sang 3

Bn nam 49 tudi, Tho may

Kham bénh vi nhin khéng rd mat phai
Khéng dau than kinh khu trd

Tién st binh thuwdng

Kham

DAu sinh tén: BP= 122/64, P=69, T=97.0
Churc nang cao cap, dang di binh thwéng
12 day so binh thwong




Ca lam sang 3

Pong t& khéng déu(anisocoria) trong phong sang

Day 2 day mat binh thwéng

Phong toi

Mat trai: gian cham, 4-5 mm, giam kich thwéc sau 15 giay.
Mat phai: khéng gian - kich thwéc 2mm

Pong tir ca hai co lai véi PX anh sang

Khéng ghi nhan bat thuwdng khac (khéng co ptosis, anhydrosis)

Chan doan vij tri va nguyén nhan?




HGi chirng Horner ,
Can nguyén: boc tach ddng mach canh trong do chan
thwong
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Hé than kinh tu dbng

< Tw diéu hoa
¢ Lich sw
1898: J.N. Langley : Autonomic Nervous System (ANS)
1921: chia ANS:
- giao cam(sympathetic)
- phé giao cam(parasympathetic)
- rubt(enteric)




Phan loai theo chitrc nang

Brain - Spinal Cord
Noron trung gian/ x& ly thong tin
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Véan déng: ly tam
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Phéan biét than kinh ban thé va néi tang
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Than kinh tu dong

<Phan bd than kinh cho co quan ma chirc ndng
thwong khong kiém soat co y thirc (voluntary control)
< Co quan tac déng(effector) bao gom tim, co tron
va tuyén

+ Effector Ia mét phan co quan néi tang va mach mau




Than kinh tu dong ngoai bién

Con duwdng ly tam(efferent pathway) gdbm 2 noron:

< Noron 1: than t& bao nam trong nao va tay séng
Noron tién hach

< Tiép hop noron 2 trong hach tk tw ddng (autonomic
ganglion)

Noron hau hach

<% Hach than kinh tw ddng co soi truc kéo dai dén tiép
hop vol mo dich



Than kinh tu dong

<+ Soi tien hach co myelin trong khi s@i hau hach
khong cé myelin

< Than kinh tw ddng phong thich cac chat dan
truyén than kinh c6 thé kich thich hay trc ché




Tac dong no1 tang

< Co quan tac dong & ndi tang cé phan ddc lap v&i phan
bd than kinh

+ Co tron duy tri trwong lwe luc nght khi vang mat kich
thich than kinh
(tdng nhay cam khi cat bé day than kinh (denervation
hypersensitivity). Ton thuong tk tw déng lam cho cac mo
dich cua né nhay cam hon binh thuong vdi tac nhan kich
thich)
% Tim va nhiéu co tron cé thé co nhip nhang khi vang kich
thich than kinh



Visceral Somatic

Sensory information
from viscera
(internal organs
such as the heart
lungs, stomach, &
bladder)

Sensory information
from skin, muscles,
bones, & joints.




Phan loai chuc nang (kich thich)

Mechanoreceptors - respond to touch, pressure, vibration, stretch, and itch
Thermoreceptors - sensitive to changes in temperature

Photoreceptors - respond to light energy (e.g., retina)

Chemoreceptors - respond to chemicals (e.g., smell, taste, changes in blood
chemistry)

Nociceptors - sensitive to pain-causing stimuli

Osmoreceptors - detect changes in concentration of solutes, osmotic
activity

Baroreceptors - detect changes in fluid pressure




Pau ndi tang(dau quy chiéu)
(Referred pain)

> dai dang hay chudt rut
> it khutrd
> quy chiéu




Visceral Reflexes
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Copyright ® 2001 Benjamin Cummings. an imprint of Addison Wesley Longman, Inc.

 Visceral reflex arcs differ in that they have

a two-neuron chain




Dorsal root (sensory)

Dorsal root ganglion Dorsal horn (interneurons)

Somatic
sensory
neuron

neuron

Visceral )

motor Spinal nerve ]

Ventral horn

Ventral root (motor neurons)

Somatic (motor)

motor neuron
- Interneurons receiving input from somatic sensory neurons

VS| Interneurons receiving input from visceral sensory neurons

VM| Visceral motor (autonomic) neurons

SM i
Somatic motor neurons
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Khi gap mot truong hop nguy
hiém, phan ng dau tién cua
co thé 13 gi?

“Chién dau
hay b6 chay”

“fight-or-
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Tac dong cla co thé

= Gidm tuan hoan dén da

=Tuan hoan co van nhiéu hon

= Co’ van kich thich san xuat nang lwong nhiéu hon
= Phong thich chat béo ton triy

= Kich thich co dwng chan Iong

= Gian dong tr

=Tang nhip tim

= Gian phé quan




Pap (’ng cua hé giao cam

1.Huy déng nang lwong (yéu cau nang lwong cao)
2.Tai phan bo dong mau

3.Giam thoat nwdc tiéu & chlrc nang tiéu hoa
4.Tang nhip tim va huyét ap

5.Tang hoat ddng tuyén md hoi

6.Tang thong khi

7.Gian dong to.

Chudn bi khan cap = "'fight or flight".




Chirc ndng hé TKTD

1. Kiém soat tw ddng & duy tri 6n dinh ndi moi
(homeostasis)

2 Pap trng thay dbi bat thwdng bén trong va kich
thich bén ngoai




Chuc nang hé TKTD

Rest-and-digest Fight-or-fight

Hé giao cam: dap ung

khan cap “chién dau hay bd
chay va hoang s¢ ” (FIGHT
OR FLIGHT AND FRIGHT)

Balance % J\JJ{Z
Hé phé giao cam: gia tang [l N b
dong lai 3F trong khan cap E?atﬂgﬁggc 2N
“ngrng lai & tiéu hod” Pad N

(R EST AND DIG EST) Parasympathetic activity Sympathetic activity




Hé than kinh tu dong
(Autonomic Nervous System)

= Phan chia lam hai:
= Sympathetic
* “Fight or flight”
* Nhom “E” (division E)
- Tap luyén, kich thich, cap
ctu va boi roi
(Exercise, excitement,

emergency, and
embarrassment)




Hé than kinh tu dong
(Autonomic Nervous System)

= Phan chia lam hai:
= Parasympathetic
- “Rest and digest”
- “D” division
- Tiéu hoa, di tiéu va di tiéu
(Digestion, defecation, and
diuresis)

R&D- 3D




Kiém soat

da’i k h a, n g Sympathetic stimulation

" Hau hét co quan ndi tang
dieu duoc chi phoi ca giao
cam va pho giao cdm

Time (sec)

Parasympathetic 3

stimulation Heart rate: An Increase In

sympathetic stimulation causes HR
to increase whereas an increase in

parasympathetic stimulation
causes HR to decrease

Heartbeat

C
-

N
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1.Trwérng hop ngoai I1é luat phan phoi than kinh kép:

Sweat glands and blood vessel smooth muscle are only innervated by symp
2. Tredrng hop ngoai 1é luat doi van:

Symp and parasymp work cooperatively to achieve male sexual function.
Parasymp is responsible for erection while symp is responsible to
ejaculation. There’s similar ANS cooperation in the female sexual response.

_ @ tuyén 1&: phé
Electrical signals - M
from neuron w @ tf]y thU’O’ng
Time —» than, tiéu dong
Moder:iat::slgnal maCh coO Vén, da,
Change in signal rate | NO| tang & than:
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=
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dilates
Time ———— Time ———

Increased signal Decreased signal
rate rate




Heart rate
Blood pressure
Bladder

Bowel rmotility

Lung

Sympathetic

Increased

Increased

Increased sphincter tone
Decreased rmotility

Branchodilation

Parasympathetic

Cecreased

Mildly decreased

YWoiding (decreased tone)
Increased

Bronchoconstriction

Sweat glands

Sweating

Pupils
Adrenal glands

Sexual function

Cilation
Zatechalarmine release

Ejaculation, argasm

Coanstriction

Erectian

Lacrimal glands

Parotid glands

Tearing

Salivation




Tém tat TKTD ngoai bién

STRUCTURE

ANATOMIC NOTES

FUNCTIONAL SIGNIFICANCE

Peripheral autonomic
nervous system

2-Neuron chain:
+ Preganglionic
+ Postganglionic

Responsible for visceral or
vegetative functions

Preganglionic
parasympathetic
neurons

Arise in the brainstem (cranial
nerve (CN)-llI, -ViI, -IX, -X) and
spinal cord S2-4 (craniosacral)

Largest source of preganglionic
parasympathetic fibers is the
vagus nerve (CN-X)

Preganglionic
sympathetic neurons

Arise in spinal cord T1-L2

Exiting fibers enter the
sympathetic chain and terminate
on the paravertebral and
prevertebral ganglia

Cell bodies located in
intermediolateral cell column give
cord charactenstic appearance in
cross section

Postganglionic
parasympathetic
neurons

Cell body lies in intramural
ganglion near the organ
innervated

Neurotransmitter: acetyicholine

Postganglionic
sympathetic neurons

Cell body lies in the sympathetic
(paravertebral) chain and
collateral (prevertebral) ganglia

Neurotransmitter: norepinephrine,
except acetylcholine at the sweat
glands




Sympathetic fibers
preganglionic
- e postganglionic

Parasympathetic fibers

preganglionic
- v  postganglionic

blood vessels

Larynx

Adrenal glands
Brown fat

Kidneys

Antidromic conduction

Sub >
Peripheral cran




Thuat ngir dung trong hé TKTD

Hach (ganglion): nhém hay cum té bao ngoai truc.
Soi tien hach (pre-ganglionic)

Soi hau hach (post-ganglionic)

Hach canh cét song (para-vertebral ganglia)

Hach trwéc(bén) cot song (prevertebral, collateral)
Than giao cam (sympathetic trunks)

Nhanh trang (white ramus): soi tién hach c6 myelin

Nhanh xam (grey ramus): s¢i hau hach khéng co
myelin



Than kinh tang (visceral nerve)
Soi cam giac nodi tang hwéng tam (visceral
sensory afferent fibres)
Tuy thwong than (adrenal medulla)

- Trwc tiép soi giao cdm tién hach

- Tuyén ndi tiét

- Hach giao cam khéng co6 s¢i hdu hach
Cam giac ndi tang (visceral sensory)
Tong quat: Keo cang(stretch), dau, nhiet, thay doi hoa
hoc va kich thich trong noi tang.: budén non va doi
Chuyén biét: Vi giac
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Thoracic
nerves

Lumbar
nerves (L,, L, only)

|

|

\

Sacral
nerves
(S S5, S, only)




Hé than kinh giao cam

Than té bao & tuy ngwc va thac lwng

Cac soi tién hach giao cam tlr T1-T12 & L1-L2
con goi “hé thong nguc-lwng”

Hach giao cam: hach canh cét song & hach trudc
song.

Soi tién hach ngan, tlet acetylcholine, soi hau
hach dai, phan I&n tiét norepinephrine

M6t soi tién hach tlep hop VoI nhleu sol hau hach
1/200 (kich thich dong th&i nhiéu to chirc).



Giai phau hoc chudi hach giao cdm
(Sympathetic Chain Ganglia)

Cac soi tién hach giao cdm xuat phac tir sirng
bén theo dwdng di than kinh song(ré trwdc) dén
chudi hach giao cam va cho s¢i hau hach :

Chudi hach gom cé:
- cervical sympathetic chain ganglia
- thoracic sympathetic chain ganglia
- lumbar sympathetic chain ganglia
- sacral sympathetic chain ganglia
- coccygeal sympathetic chain ganglia



Copyright @ The McGraw-Hill Companies, Inc, Permission required for reproduction or display.

=== Preganglionic axon

Postganglionic axon

Posterior root ganglion

Posterior root

buwong di cua
than kinh séng

l

Arrector pili and
sweat glands

White ramus

Sympathetic trunk ganglion
Sympathetic trunk

White ramus

Cardiac plexus

(parasympathetic
fibers of plexus
not shown)

Heart

BPuwdng tk giao cam hau hach

a) Spinal nerve pathway

(b) Postganglionic sympathetic nerve pathway




Cac soi truc giao cdm di tir chuOi
hach giao cam

1. Theo TK sdng: dén tuyén mod hdi, co tron mach
mau da, arrestor pili

2. Cac soi TK giao cam hau hach: co quan nguwc
nhw co tron mach mau Ion, thwe quan, phdi, dau
(tuyén nuwéce bot @ miéng). ..



Salivary gland in mouth

/— Axon on arteries

-
-
~
*-‘——

Superior cervical
ganglion in neck

Visceral effectors
in head

Giao cam: visceral
effectors ¢’ vung dau




Giao cam;
Visceral effectors:

A cervical ganglion ———_ : tim, phéi
of sympathetic trunk, ’

in neck




Hach trwée song (hach bén)
(Collateral Ganglia)

« Preganglionic neurons xuat phac tir ngwe dwdi va lwng
trén tay song

« C4c soi di qua chudi hach giao cam va khong tiép hop
- Tap hop tao thanh than kinh tang I&n, nhé va thac lwng
(greater, lesser, and lumbar splanchnic nerves)

- Than kinh tang (Splanchnic nerves) cung hdi tu vé hach
trwde song




Chudi hach giao cdm, hach canh séng,
trwdc sbng, nhanh trang, nhanh xam

Preganglionic neuron
Postganglionic neuron

Hach trwéc song

Gray ramus | . N\
communicags s 7 p/ White ramus

dosdes communicans
White ramus

communicans ’ : Preganglionic
' neuron

Sympathetic
chain ganglion

Splanchnic nerve

Adrenal gland
Collateral

Preganglionic neuron — ganglion

Collateral ganglion o X A
e Hach trwéc song, hach bén

Postganglionic neuron

Viscera




Chirc nang hach trudc sbéng

« giam dong chay cua mau t&i cac co quan ndi tang
 giam hoat déng cac co quan tiéu hda

« kich thich phong thich glucose tw glycogen trong gan
- kich thich té bao m& phéng thich nang lwong

e gian co tron trong bang quang

* gay phong tinh @ nam

Major effects produced by preganglionic fibers
) innervating the collateral ganglia:
!
* Constriction of small arteries and reduction in the
flow of blood to visceral organs

v » Decrease in the activity of digestive glands and

/_“— Lateral gray horn organs
? 9 . « Stimulation of the release of glucose from glycogen

l | reserves in the liver
™ White « Stimulation of the release of lipids from adipose
ramus tissue
* Relaxation of the smooth muscle in the wall of the

urinary bladder

Splanchnic nerve —| ' . :
(preganglionic S
fibers) ' :

| &/—\ * Reduction of the rate of urine formation at the
kidneys
Collateral Innervates « Control of some aspects of sexual function, such as

Postganglionic ganglion visceral organs in ejaculation in males
fibers abdominopelvic
cavity




Than kinh tang

Than kinh tang phan bé than kinh cho:

- hach tang (Celiac ganglion): phan bé tk: stomach,
duodenum, liver, gallbladder, pancreas, spleen, kidney

* hach mac treo trén (Superior mesenteric ganglion):
phan bo tk: small intestine va phan dau large intestine

* hach mac treo dwéi (Inferior mesenteric ganglion): phan
bd tk: kidney, urinary bladder, sex organs, va phan cudi
large intestine

* hach ha vi




Giao cam:
Visceral effectors tang

Thoracic
Tk tang T X

Prevertebral intestine
ganglion

Small

ok intestine

Nerves in superior 'S
mesenteric or celiac .-~ w1
el \ 'y
' U
™
v

To viscerél effectors

Hach trwéc song (e.g., small intestine)




Tuy thwong than(Suprarenal Medullae)

» cac soi di qua chubi giao cam va hach tang, khéng tiép hop
- di dén tay thwong than

- khi kich thich tiét ra chat dan truyén than kinh tac dong nhw
nhirng hormones: Epinephrine va norepinephrine

Major effect produced by preganglionic fibers
innervating the suprarenal medullae:

* Release of epinephrine and norepinephrine into
the general circulation

Preganglionlc fibers '_-‘—_——' sup'a{enm Ry, Secretes

medullae neurotransmitters
into general
clrculation

Endocrine cells
(specialized ganglionic
neurons)




—— Sympathetic trunk

Spinal cord:

Ventral
Ts"‘1

root

Thoracic —/

splanchnic
nerves

T8-L1
Tk tang ngwc

Adrenal
medulla

Adrenal
medulla cells

Epinephrine and
norepinephrine

Capillary

Adrenal gland




Chirc nang tuy thugng than

- tdng s tinh tao qua hoat hoa hé thong lwdi

» tdng hoat ddng hé thong tim mach va hé hap
 tang trvong lwc co

 tang huy déng nang lwvong duw trir

» tdng phong thich lipid t t& bao mé&

« tdng pha v& glycogen trong té bao gan




1. Than kinh tang (splanchnic

nerves):.
phan bo cac tang,

1.cac soi ly tam-visceral

efferent fibers
2.cac sol huwong tam -
visceral afferent fibers

Tat ca cdm giac ndi tang
th‘eo SQi giao cam ngoai trw
than kinh tang chau-pelvic

splanchnic nerves do cac
s@i phé giao cam.
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http://en.wikipedia.org/wiki/Visceral_efferent_fibers
http://en.wikipedia.org/wiki/Visceral_afferent_fibers
http://en.wikipedia.org/wiki/Pelvic_splanchnic_nerves

Lacrimal

<=5 gland
= e N R <bEye ‘:
< : = P T L b o Nasal
Midbrai - S e F
, Superior SRS mucosa
Pons cervical St S ee T :
ganglion o = S S Submandibular
edul i a €= and sublingual
: Middie i ey e e s glands
cervical R AT e e ST = e S e e AR Parotid gland
ganglion ; Yt: e e e e s e S e
T i R A B e N M B RS RS
Inferior R bl et Do b T o £
T, cervical e R e Tl R S e A T
ganglion o e
= - E oo NI e SRR e o - e
i i .
r P id 3 Greater splanchnic nerve
) Lesser splanchnic nerve Liver
T 2 e oy e g and gall-
& B Tang nho..---;-- bladder
N m— Celiac ganglion ~-
Y PSR e’ st i LSS A
—— e s 'Fang ............ Stomach
ﬁ & SEREE A -
R N e A R S I e S, R
B Superior e
L, White rami S mesenteric s R ‘*-’Spleen
e o R anglion e e
{ 3 reo tren S SN e ‘ma Adrenal gland
Sympathetic L A e
chain '°rt'° o
- plexus S
{paravertebral ganglia) -._on aorta ‘ s
Lumbar— = N\ GEaWeS» @020 - - A
Tang lwng Inferior "~ intestine

4 hach trwéc song:
- Tang
- Mac treo trén, duwodi
- Ha vi

splanchnic nerves

mesenteric

Hypogastric et ganglion !_arge_
Grncicn Mac-trec dwdi._ e ok
H a Vi J. . = =

enitalia {uterus, vagina and
penis) and urinary bladder




Hé phd giao cam

Preganglionic neuron
Postganglionic neuron

MNMiidbram

.

— Pons Brainstem

_____——M

—_— Nt =dullia
-

Termiirnal
gangli=
Preganghonic
nNeurons

Sacral region
of spanal cord
(S=2—54)




Pac diém hé pho giao cdm

. R&i khéi hé than kinh trung wong qua than kinh so & than
kinh cung

. Hach & gan co quan dich (end organ)

. Soi tién hach dai tiét acetylcholine, soi hau hach ngan tiét
acetylcholine, tac déng co thé e ché

. Soi tién hach phé giao cam tir than nio (day II1,VIILIX,X)
va tlr tuy cung (S2-S4) con goi “hé thong so-cung”

. Phan phdi pho giao cdm han ché hon (mét axon tién
hach c6 thé cho it hon 5 noron hau hach).Tac ddng dac
hiéu & khu tr hon (chi mét t6 chirc)




Parasympathetic Division

Short
Ganglionic postganglionic

P resgraariglio mic e uron - Yataly

Lom resgarg licemic axen
MHELINE g pregang

Autonemic ganglion

Preganglionic

fiber
Autonomic
ganglion

Postganglionic
fiber

Acetylcholine

Norepinephrine—/

{a) Sympathetic pathway




*N Edinger& Westphal -

‘N nwédc bot trén .~ = "
‘N nwée botdwoi. + & &
*N lung day tk phe vi. | £

—r

Nucleiin | |
spinal cord | |
segments |
Sz—S4 l I'

KEY
Preganglionic fibers

sl Postganglionic fibers
|

Nl

N Vil

N IX

NX

Pelvic
nerves

\. .
Preganglionic Neurons &_\'
" ﬁ Nuclei in
brain stem |
% e
“haky

Ganglionic Neurons Target Organs

S ) Intrinsic eye muscles
Ciliary ganglion W (oupil and lens shape)

Pterygopalatine Nasal glands, tear
and submandibular glands, and salivary
ganglia glands

Otic ganglion ‘ Parotid salivary gland

Intramural Visceral organs
ganglia ‘ of neck,
thoracic cavity,
and most of
abdominal cavity
Visceral organs in
ln;raanr;::;al - inferior portion of

abdominopelvic cavity



Parasympathetic Nervous System (1)

Lacrimal gland

@ Sphenopalatine ganglion
@ Ciliary ganglion

® Submandibular ganglion
@ Otic ganglion

Preganglionic neurons = red
Postganglionic neurons = black




Parasympathetic \
Nervous '@
System (2)

Cardiac plexus

Lung

Liver and
gallbladder

“&— Stomach
% —Spleen
o ,?.;/4 Pancreas

t:,(( \‘7\: ;l
QML': ?{

Celiac plexus

Hypogastric plexus

Pelvic nerves

Preganglionic neurons = red
Postganglionic neurons = black







Nhan don doc (Solitary nucleus)

nucleus of the solitary tract, nucleus solitarius, nucleus tractus solitarii, NTS

Solitary nucleus

/ ll\

(L ;,,‘{ ':Ej:\ Vao : ‘
AR Vi giac: tk mat(2/3 trudc lwdi), tk thiét hau(1/3 sau
7 mll U3i), tk phé vi (ving nhé ndp thanh quan: epiglottis)

- Chemoreceptor, mechanoreceptor tir than canh
(carotid body): tk thiét hau va than dm chu: tk phé vi
- Cac noron nhay héa hoc, co hoc tr tim, phdi, da
day ruét, hau, khi dao, gan: tk thiét hau, phé vi
Ra:

- Dén nhan canh ndo that cda ha ddi, nhan trung
tdm cua amygdala va nhan khac cua than nao

U
TSy




Chemoreceptor,‘ mechanoreceptor tr than canh (carotid
body): tk thiét hau va thadn dm chu(aortic body)

Carotid body
chemoreceptors




T

| ‘ ’ \ )
( & { \y
™ ~Nan \.
‘\ Vagus nerve PO
(parasympathetic) \ -

Decreased blood oxygen
Increased carbon dioxide
Decreased pH




Soi hwédng ta

and stroke
volume
increase

// Heart rate

Tk phé vi

N \
Sympathetic )

nerves

{ Decreased blood oxygen

| ’ Increased carbon dioxide
3 Decreased pH

Sympathetic N

chain



Chemoreceptor

Carotid
body
chemore-
ceptors

Aortic

Cardnoregll'aw'? 2:1):";\ore-

ceptors k. 'e\kpa'a' ceptors
in the | \\C

medulla
oblongata Sympathetic

~ nerves
Vasomotor

center [

Sympathetic | ©

chain ﬁ




Chic nang hé than kinh tu dong




Target Organ

Parasympathetic
Effects

Sympathetic
Effects

Eye (Iris)

Stimulates constrictor
muscles. Pupil constriction.

Stimulates dilator
muscles. Pupil dilates.

Eye (Ciliary
muscle)

Stimulates. Lens
accommodates — allows for
close vision.

No innervation.

SENNVEWACIE S

Watery secretion.

Mucous secretion.

Sweat Glands No innervation. Stimulates sweating in
large amounts.
(Cholinergic)

Gallbladder Stimulates smooth muscle to | Inhibits gallbladder

contract and expel bile.

smooth muscle.

Arrector Pili

No innervation

Stimulates contraction.
Piloerection
(Goosebumps)




Target Organ

Parasympathetic
Effects

Sympathetic
Effects

Cardiac Muscle

Decreases HR.

Increases HR and force of
contraction.

Coronary Blood
vessels

Constricts.

BIIEVES

Urinary Bladder;
Urethra

Contracts bladder smooth
muscle:; relaxes urethral
sphincter.

Relaxes bladder smooth
muscle: contracts urethral
sphincter.

Lungs

Contracts bronchiole
(small air passage)
smooth muscle.

Dilates bronchioles.

Digestive Organs

Increases peristalsis and
enzyme/mucus secretion.

Decreases glandular and
muscular activity.

Liver

No innervation

No innervation (indirect
effect).




Mental Activity

No innervation.

Increases alertness.

Blood Vessels

Little effect.

Constricts most blood
vessels and increases BP.
Exception — dilates blood
vessels serving skeletal
muscle fibers (cholinergic).

Uterus

Depends on stage of the
cycle.

Depends on stage of the
cycle.

Endocrine Pancreas

Stimulates insulin
secretion.

Inhibits insulin secretion.




Target Organ

Parasympathetic
Effects

Sympathetic
Effects

Kidne;g No innervation. Releases the enzyme renin
which acts to increase BP.
Penis Vasodilates penile Smooth muscle

arteries. Erection.

contraction. Ejaculation.

Vagina; Clitoris

Vasodilation. Erection.

Vaginal reverse peristalsis
(nhu doéng).

Blood Coagulation No effect. Increases coagulation rate.
Cellular No effect. Increases metabolic rate.
Metabolism

No effect. Stimulates fat breakdown.

Adipose Tissue




Tom tat Hé thong Than kinh tw ddng ngoai bién

STRUCTURE

ANATOMIC NOTES

FUNCTIONAL SIGNIFICANCE

Peripheral autonomic
nervous system

2-Neuron chain:
+ Preganglionic
+ Postganglionic

Responsible for visceral or
vegetative functions

Preganglionic
parasympathetic
neurons

Anse in the brainstem (cranial
nerve (CN)-III, -VII, -IX, -X) and
spinal cord $2-4 (craniosacral)

Largest source of preganglionic
parasympathetic fibers is the
vagus nerve (CN-X)

Preganglionic
sympathetic neurons

Arise in spinal cord T1-L2

Exiting fibers enter the
sympathetic chain and terminate
on the paravertebral and
prevertebral ganglia

Cell bodies located in
intermediolateral cell column give
cord charactenistic appearance in
Cross section

Postganglionic
parasympathetic
neurons

Cell body lies in intramural
ganglion near the organ
innervated

Neurotransmitter: acetyicholine

Postganglionic
sympathetic neurons

Cell body lies in the sympathetic
(paravertebral) chain and
collateral (prevertebral) ganglia

Neurotransmitter: norepinephrine,
except acetylcholine at the sweat
glands




Lam sang he TKTV

“The best thing you can do is
to get very good at being you.”




Phan xa than kinh tu dong?

* Trong khi khdm 16 tai ngoai bang 6ng soi tai,
bénh nhan co ho khan va choang vang. Tai
sao ?

*- Khi tham kham trwc trang bénh nhan doét
ng6t truy mach, ngwng tho ?




Cung phan xa ndi tang

Dorsal
Sensory root
receptor in ganglion

viscera I
Stimulus ety

Visceral
(sensory)
fiber

Central
nervous

Visceral reflex arc
(Autonomic reflex)

Postganglionic
axon 1

e Vo=
effector v Integration center

(may be preganglionic

Ganglionic ~
neuron / neuron)
Autonomic Preganglionic axon

ganglion




Receptors in Afferent (sensory)
peripheral tissue fibers

CENTRAL NERVOUS
SYSTEM

Stimulus

Phan xa néi tang

Processing center
in spinal cord

(or brain)
Peripheral

Caspr . effector |
= Autonomic ganglion

Ganglionic (sympathetic or ~ Preganglionic
neuron parasympathetic) neuron




Phan xa ndi tang v&i ting huyet ap

Day tk thiét hau

Glossopharyngeal
nerve

Increase in blood pressure
detected by carotid
baroreceptors

Integration in ) Common carofid artery
medulla oblongata

Spinal cord s

nerve

Terminal

ganglion
Heart rate .
decreases, causing Sympalheu;
blood pressure chain ganglia
to decrease

Thé canh, thé cung déng mach (baroreceptor)

Glossopharyngeal
nenve

Decrease in blood pressure
detected by carotid
baroreceplors

Common carotd artery
Integration
in medulla
oblongata

Sympathetic

[_ nerve

Heart rate
increases,

causing blood
pressure
10 increase




Hypothalamus

Brainstem

o —

Carotid

baroreceptors
and

chemoreceptors

IX-Glossopharyngeal nv

A
X-Vagus nv

Cardiac nv

Vasoconstrictor nv

|
ol
A

_l"[ splanchnic nv
L

sympathetic
trunk

Aorta

Aortic

baroreceptors
and

chemoreceptors

medulla




Gidi phau va co ché di tiéu
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Internal urethral sphincter ~—~—__

(smooth muscle)

Prostate

External urethral sphincter
(skeletal muscle)

2nd bend when penis is flaccid —

Navicular fossa

1. Preprostatic part of urethra

2. Prostatic part of urethra

Deep perineal pouch

Panneal membrane

"> Bulbourethral gland and duct

3. Membranous part of urethra

1st bend

4. Spongy part of urethra




(Niéu quan)

Ureters

<5 Opening of ureters

(M& niéu quan)

Trigone -

(Tam giac)

Urethra ~internal urethral
ornthice >
(Niéu dao) (L6 niéu dao trong)




Mockan umbiical
gament

Niéu quan
Urler

Peritoneum

Phuc mac

Detrusor muscle
Uretaral 0ponings .
' | 1ANSONN
| NQONe oOtNoNuUm b Mucosa
Nock of urinary bladder : -
LAmina propna
SMAMUCOSA
inteml uretheal
sphinclor

o'vong niéu dao trong

Detrusor muscho

Externa) urettval sphincter
nw _‘-"(.’Vf,q_ (4 ! |:J\("7v\,

Co vong niéu dao ngoai




narves
Parasympathetic)

(Tk chéu).

Extemal E
sphincter

Infenor
mesentenc

ganghon z

Hypogastnc .
ol g (Sympathetic)

(Tk.Ha vi) S,

S,
Sa

Pudendal
Nerves

(Tk. Sinh duc ngoai)

(Somatic)

Innervation of the bladder. Dashed lines indi-
Cate sensory nerves. Parasympathetic innervation is shown at the left,

sympathetic at the upper right, and somatic at the lower right.




Sinh ly bang quang

d noi chira nwdc tiéu tam thdi va dwoc lam
trong qua niéu dao

d & nam niéu dao: urination va ejaculation
o nir, niéu dao chi urination




Sinh ly bang quang

d Kha nang chra, nam 120-320ml

d Lam day qua 220ml gay micturition, lam trong khi lam
day t 250-300ml

3 Lam day trén 500ml c6 thé chiu dwng nhwng qua sé
gay dau

O Pau quy chiéu (referred pain): phan dwai thanh truwdce
bung, perineum va penis (T11-L2, S2-S4)



Than kinh chi phéi BQ

Gom ca giao cam va pho giao cam

4. Cac soi pho giao cam ly tam S2,S3,54 van
dong co detrusor va wrc ché co vong trong
(sphincter vesicae)

3. Néu bi pha huy, di tiéu binh thwdng(normal
micturition) khéng thé dwoc



Phén b6 than kinh bang quang

SYMPATHETIC

PARASY MPATHETIC

SOMATIC

SENSORY

HYPOGASTRIC
NERVES(L1,L2,L3)

INFERIOR .
MESNTERIC (tk ha V|)

GANGLION

PELVIC NERVES
(S2,.53,.54)

(tk chau)

PUDENDAL NERVES
(S2.53,54)
Tk sinh duc ngoai
(@am hd)

HYPOGASTRIC,
PELVIC AND
PUDENDAL NERVES

motor to internal
vrethral sphinctrer,
inhibitory to
detrusor

motor 1o detrusor

inhibitory to
infternal vrethral
sphincter

Voluntary control of
External vrethral
sphincter

Cortical sensation

(Tk ha vi, chau & sinh duc ngoai)




splanchnic Inferior
Sympaghetic nerves mesanteric
chain ganglion

T12

IML

Lumbar

Hach mac treo duwdi

Parasympathetic
preganglionic
neurons

Tk chau

Onuf's nucleus
in ventral hormn

Pelvic
nerve

Hypogastric
plexus

Ventral
root

TT. Giao cam
T12-L2

Tk ha vi

Urinary
bladder

Sphincter
vesicae

External urethral
sphincter

IML

Ventral

S2-54
root

TT. Pho giao
cam S2-S4

fk sinh duc ngoai

Somatic
innarvation




Kiém soat di tiéu
= Nwdc tieu bai tiét 50ml/gio, co thé chtra 200ml

= Thu thé cdm giac kéo cang bang quang (stretch
receptor) & co thanh bang quang (co tron, khéng
tw chu) theo soi cam giac ndi tang huwédng tam dén
tuy- than néo

= Cac tin hieu than kinh nay qua noron trung gian
tdy song toi s@i tieén hach-h&u hach pho giao cam
dén co tron thanh bang quang (co co), gian co
vong trong



= Soi giao cam gilr co vong trong co binh thwdng.

= Co vdng ngoai gitr chac qua soi ban thé(tw chu).

= Khi quyét dinh lam trong bang quang, sgi ly tam tcr
thdn ndo trc ché ca giao cam va ban thé .

= Lam trong bang quang ca tw déng (phan xa) & tw chu

Pho giao cam: co detrusor,
dan co vong trong

than nao

Giao cam: co co' vong trong,
tk ban thé: co vong ngoai

Soi hudng tdm Soi ly tdm




Pho giao cam

-Pelvic nerve (hwéng
tam) cam giac day bang
guang

-Preganglionic motor dén
BQ ftr nhan sacral
parasympathetic (S2-S4)
trong vung trung gian

- Postganglionic fibers
phong thich Ach co co
detrusor va gian co vong
trong

To brainstem

Sensory
afferent

e

’ h iy
Para-
, sympathetic
/ ganglion

‘...-—._-

e
R
Stretch _—% r (tonic)

receptor

snt.

Sphincters

-

———Eurethra

ext.«

From brainstem

% Sympathetic
ganglion

Nl T11AL2

Somatic
efferent —
(tonic)

' y Sympathetic

post-ganglionic




Giao cam

T 11-L2 SO’l tl "é n haCh dé n To brainstem From brainstem
hach trwéc song ( hach Sensory R
mac treo dwoi). e PV B/ SR Y.

\,
\
) |

{ ..::;:::::', Sympathetic
Hypogastric nerve ) gongon
( P O Stg a. n g | . ) "-:;;::!h & y I‘

Dan co detrusor va co co y P*~= =X 3o Tk sinh
vong trong — NE  sympathetic " duc ngoai

r
a5

@
Tk ha vi

/ ganglion Somatic
v, efferent —
_|I & . %
- . (tonic)
L
* L]
L]

Van doéng ban thé (Onuf’s
nucleus) qua tk sinh duc
ngoai (Pudendal nerve) & W VT symoaeic

. A post-ganglionic
Stretch _— . (tonic)
receptor

Ra theo ré bung S2-S4 R 4
Co co’ vong ngoai OPINCIENS , ext s S2-S4

-—

~—— Eurethra




Vo tran trén

\/

Cau nao

+ Pay BQ
+ Pau va nhiét

Hach mac
treo dudi

PAG = periaqueductal gray; PMC = pontine micturition center;
PSC = pontine storage center.




Trung tdm kiém soét di tiéu: vé ndo, cau néo va tiy séng




Phin xg di tiéu

Filling of urinary bladder

Stimulation of stretch receptor

3

Afferent impulses pass via pelvic nerve

: 3

Sacral segments of spinal cord

4

Efferent impulses via pelvic nerve

Contraction of detrusor muscle & relaxation of internal sphincter




Flow of urine into urethra and stimulation of stretch receptors

Afferent impulses via pelvic nerve

inhibition of pudendal nerve

U

Relaxation of external sphincter

Voiding of urine




Sinh Ly su di tiéu
(micturition)

A Trung tam tiy song : ,
- Duy tri co thac co detrusor yeu (ill-sustained contractions
of detrusor): incomplete evacuation (bai tiet knGng hoan toan)

Q Trung tdm cau ndo: ’
- trung tam phoi hop: dong bo va duy tri trang thai co thac:
complete evacuation (bai tiét hoan toan)

d Trungtamvondo: , ,
- Kiém soat trung tdm cau ndo cho dén khi thich hop chap
nhan vi tri xa hoi di tiéu co thé dwoc



Lam sang bang quang than kinh

NEUROGENIC BLADDER




Co 5 loai

1. Uninhibited bladder ..cortico regulatory tract
Reflex bladder ..spinal cord above S2

. Autonomous bladder ..at 82,53 and 54 level

. Motor atonic bladder ..motor efferents

. Sensory atonic bladder ..sensory afferents




1. Bang quang khéng uc ché, bang
guang vo ndo (cortical bladder)

UNINHIBITED BLADDER

a Mat kiém soat tw chu di tiéu

3 Bai tiét nwée tiéu chan chir hay voi vang
ATo6n thwong hoi tran trwde, ndo gitra

4 “BQ an toan”




Sinh ly: so sinh, tré em: periodic complete evacuation
Bénh ly:

Qd Tén thwong paracentral lobule: bai ndo, MS, chan thwong,
nhéi mau néo....

O Bai tiét khdng kiém soét trong tinh hudng xa héi khéng
chap nhan

[ Do cung px cau ndo khdng anh hwéng, bai tiét hoan toan,
khéng con nwdce tiéu dw thira va sw phdi hop tot, khdng co su
mat dong ddng co’ detrusor (detrusor dyssynergia)

4 BQ an toan “Safe bladder”

O Phoi hop dementia (thuy tran)

socially unacceptable situations.



2. Bang guang phan xa
(tang px bang quang-hyper reflexic bladder)

REFLEX BLADDER

3 Tén thwong cat ngang tdy sdng hoan toan trén doan cuing
(sacral segment L2) va phan dwdi cau ndo

0 Gay choang tay, bi tiéu giai doan choang tiy, mat trvong
lwc, thé tich nwéc tiéu 1én

[ Sau giai doan choang tuy:

+ trwong lwe BQ hoi phuc, cung phén xa tly dwoc thiét 1ap.

+ hypertonic bladder v&i sirc chira nhé 1am trong ddt ngdt va
phan xa v&i sw tro gidp trung tdm tdy séng (automatic bladder)



[ Nwéce tiéu con thira lai do bai tiét khéng hoan toan
(residual urine)

d Co detrusor mat ddng van(dyssynergia)

d VUR, nhiém trung, ton thwong than

4 “ unsafe bladder”




What is vesicoureteral reflux
(VUR)?

Vesicoureteral Reflux

« Urine normally prevented from flowing back
into the ureters during urination

* Failure of mechanisms allows bladder urine

to reflux into ureter during voiding
— Predisposes to urinary tract infection
— Predisposes to pyelonephritis

Urethra




Lesion above S2 - 1' :

L

: Spastic neurogenic bladder, caused by
a more or less complete transection of the spinal cord
above S2.

Upper motoneuron lesion
— hypertonia; Urgency

incontinence (khong kiém soat
() Chronic central lesion Hyperrefloxk (spastic)
bladder, Unnary froquency and urge incontinence
caused by detouwsor-sphuncter dyssynergia
A T P
‘ 2 e
BL)\.(LT
has spasms
ot oW unn
volunw




3. Bang quang tu tri
(BQ mat phan xa (LMN/areflexic bladder )

AUTONOMOUS BLADDER

Q Tén thwong ca van ddng va cdm giac chi phoi
(cauda equina syndrome, spina bifida)
d Pam rbi bong dai khu vwe tiép quan kiém soat chirc nang
Khi bang quang tu tri.
d Mat px tdy, stre chira I&n

A Chay nho giot lién tuc (continuous dribbling)
O Bai tiét khédng hoan toan
O Thé tich con dw lai nhiéu

Local vesical plexus takes over the control and

functions as autonomous bladder




Lower motoneuron lesion -

no tone (flaccid); Overflow
incontinence (Chay tran ra)

Lasion of
sacral
sogments \

(C) Periphenal lesion Arellexic, acondractle (atoni)
ahvdder. Overtionw inconlinene, sleess iInconineng

A
= Pre<sure

due to
bughing,

ANV 'X

coughing
Lasion .

Ol Cauda &

Flaccid neurogenic bladder, caused by
a lesion of either the sacral portion of the spinal cord or
the cauda equina




4. Liét cam gidc bang quang
(mat phan bo than kinh cam giac)

Can nguyén

] Tabes dorsalis

3 Mat mau ac tinh(pernicious anemia)
4 Dai thao duwong

dXo crng rai rac

3 Rdng 6ng tay (syringomyelia)

Sang thwong: soi hudong tam twe bang quang

Khbéng gap o tré em



0 Mat cac soi cam gidc hwéng tdm (tabes, bénh ly than
kinh do dai dwérng) dan dén sw cang phong BQ qua murc
O Bat dau gia tang stre chra binh thwdng va xuat hién
nwéc tiéu con dw
d [am sang

+ khéi dau bn nay khéng triéu chirng

+ dan dan tiéu nhé giot giai doan cudi, tiéu tran ra khoéng
kiém soét (overflow incontinence)

0 Co thé bai tiet véi kéo cang theo biéu thdi gian, nhung
lam trong khong hoan toan




5. Liét van dong bang quang

MOTOR PARALYTIC BLADDER

Can nguyeéen

O Poliomyelitis

1 Polyradiculopathy

Q Bat thwérng bam sinh
du

Q Chan thwong

Sang thwong

Soi ly tdm bang quang



d Cam giac khédng anh hwéng, BQ cang phong va mat bu
0 Lam sang

+ BQ cing dau va khong kha nang khai dong di tiéu
giam kich c& va dd manh va ngat dong chay

nhiém trung tiéu tai phat

c6 thé bai tiét khi chén ép bang tay

rat it gap trén I1Am sang

+ c6 thé gap thoang qua trong GBS, viém sirng trwde tiy

+
+
+
+




Phan b6 tk tw dong dén mat
(Autonomic Innervation of Eye)

Pupillary Iight reflex




anisocoria (inequality in
pupil size)

Chan dodn?



Anisocoria in room light

g

Anisocoria increases in bright light

~

Anisocoria increases in dim light

L —

—

- ——

e -~

Anisocoria decreases in bright light

-




Phan bd than kinh & mong mat
(Dual Innervation of the Iris)

Parasympathetic fibers
of oculomotor nerve (lll)

Ciliary ganglion

Superior cervical ganglion

~— Cholinergic stimulation

Spinal / of pupillary constrictor
cord /

—Iris
Adrenergic N DE— :
stimulatlgon of @ Pupil
pupillary dilator

Sympathetic Parasympathetic
(adrenerglc) (cholmerguc)
effect effect

Pupil dilated Pupll constricted




Bénh ly bat thuong dong tu




ADIE’S TONIC PUPIL

d Tonic pupil, or Adie’s pupil,

J Parasympathetic denervation.

J Pupil does not usually respond to light but responds to
accommodation with slow constriction and then remains
constricted for longer than normal

(light-near dissociation).




O S thodi hoa clia hach mi (ciliary) va cac day than kinh thé
mi ngan, déi khi cd hién twong tai sinh khéng 6n dinh
(aberrant reinnervation).

0 Hau hét vd can, nguyén nhan khac bao gém: viém, thiéu
mau cuc bd, khdi u, chan thwong, va bénh than kinh tw
déng va can ung thw (paraneoplastic).

3 V6 can, thwong gap & phu ni tré, cé thé gap & nam gidi va
biéu hién & moi Ira tudi. N6 thwdng lién quan dén gidm
ho&c khdng c6 phan xa & chi dwdi va ddi khi bat thwong
mo héi diéu hoa nhiét.

0 Bat thwdrng dong tir thwdng la mot bén nhwng co thé tré
thanh hai bén



Q Boéng t&r rat nhay cam véi acetylcholine (c6 thé 1a do
qua man v&i mat than kinh (denervation), co that
manh, diéu nay co thé dwoc chirng minh bang phan
(’ng co dong t& (miotic response ) manh mé véi
methacholine chloride va 0,1% pilocarpine.

0 Khdng anh hwdng sw phan bd giao cdm dwoc chirng
minh bang phan &ng binh thwdng véi cocaine.



ARGYLL ROBERTSON PUPIL

0 Pau tién mo ta trong bénh giang mai than kinh hoac
Tabes dorsalis .

d Céac phat hién kinh dién bao gdm phan xa gan hoac hoi
tu binh thwdng (normal near or convergence reflex ) va
phan &ng bat thwérng clia dong tlr véi anh sang.

[ Ngoai ra, déng tlr nhd, khdng déu va co lai véi
physostigmine va gian ra khac nhau vo¢i atropine va
cocaine



Q Vi tri ton thwong trong néo: néo gitra (rostral midbrain),
chat xam quanh kénh (periaqueductal gray).

d Mac du trwdc day dwoce cho la bénh ly cua bénh giang
mai than kinh, nhwng hién nay né da dwoc cdng nhan
trong bénh tiéu dwong, viém nao do vi rit, bénh da xo
cieng (multiple sclerosis), cac bénh viém va thoai hoa
nao khac.



PONG TU GIAN

- Liét day I

- Adie’s tonic pupil

- Argyll Robertson pupil
- Thudc

Adie’s tonic pupil

Affecred pupil Normal pupil
unreactive to light

Methacholine drops

Constriction No effecr

Pilocarpine drops

O
Constriction No effecr

Argvyll Robertson pupil
Usesally bilateral: normmal left pupil
shown here for comparison

—— FPtosis

, = -
Nrosis

Affected pupil Normal pupil
unreactive to light

Atropine drops




HORNER SYNDROME

Q Hoéi chirng Horner 1a két qua cla viéc mat phan bd than kinh
giao cam doéi v&i mat va dac trwng bdi ptosis (mi mat bj sup
xudng), miosis (ddng t& co lai), va facial anhidrosis (suy gidm
tiét mo héi trén khudn mat).

[ Cac phat hién bd sung c6 thé bao gdm nhirng thay dbi sac tb
trong mong mat (pigmentary changes in the iris).

O Phan &ng cla dong t& v&i &nh sang va diéu tiét binh thwdng

Drooping of
eyelid

Ipsilateral pupillary
constriction




Nerve to
! tarsal muscle

Nerve to
dilator muscle

Nerve to sweat gland

Carotid plexus

Posterior
hypothalamus

AN

“~

<\

‘./ Descending
% sympathetic

\
\\\ pathways

“ \ O upper
. . \\\ thoracic cord

2

Superior (sympathetic)

cervical ganglion




Third-order Horner's
syndromes often indicate
lesions of the internal
carotid artery such as an
artenal dissection,
thrombosis, or cavernous
sinus aneurysm.




SLCOMOiCr and of oyoidn
VaSOCOMsSIincor
Atves 10 face




Horner syndrome

Right-sided Normal

/ f\
Horner syndrome left eye Hypothalamus

Ptosis ————— (origin)

Miosis 4 ‘\ Central

pathway ‘ /
Centralor Postganglionic lesion '/____/..

Preganglionic lesion <

Cocaine drops Cocaine drops
Postganglionic

0 ang
___v~ ‘\_ — ‘\ pathway A

No effect Dilation No effect Dilation

Superior

Hydroxyamphetamine drops Hydroxyamphetamine drops 3 ‘3”"'IC_3'
0 ganglion

Dilation Dilation No effect Dilation

¢>—— Preganglionic

Phenylephrine drops Phemlephrme drops pathway

0

No effect No effect Dilation No effect

The ptosis is due to paralysis of the Muller muscle;




Roi loan hé than kinh tw ddng

Raynaud’s Disease

= Raynaud'’s disease — d&c diém co céc
mach mau
— Xay ra khi tiép xuc véi lanh hay céng thang

Rbi loan co mach
mat mau sac ngo
chan. V6 can hay
bénh mé lién két, lupt




Roi loan hé than kinh tw déng : Phan tng

phan xa khoi (Mass

Phan xa khoi (Mass reflex)

M6t kich thich it doc hai co thé di dén trung .

tam tw déng va gay:

+ evacuation of the bladder and rectum
+ sweating

+ pallor

+ swings in blood pressure

+ withdrawal reflex of the entire limb

Dai khi dung trong bn liét 2 chi dw¢i, danh
gia mirc do kiém soat co bang quang va di
cau

(kich thich cd y px khdi bang cau véo
nhe vao da vung dui kh&i dau di tiéu va
di tieu)

Reflex Reaction)

Mass reflex reaction

— Uncontrolled
activation of
autonomic and
somatic motor
neurons

— Affects quadriplegics
and paraplegics



Roi loan hé than kinh tw ddng : co thac tam vi
(Achalasia of the Cardia)

= Achalasia of the cardia
— Thiéu s6t phan bd than
kinh tw ddng dén thuc
quan(esophagus)

Thé thuong gadp nhat: primary achalasia chwa
ré6 nguyén nhan. Do suy yéu no-ron uc
phéan xa thuc quan (distal esophageal
inhibitory neurons). Tuy nhién mot so it
ra ther phat do nguyén nhan khac nhw
esophageal cancer or Chagas disease (
infectious disease common in South A



http://en.wikipedia.org/wiki/Esophageal_cancer
http://en.wikipedia.org/wiki/Chagas_disease

Gustatory sweating (B6 mé hdi vj giac)

Q D6 mo héi vi giac : D& mo hdi trén tran, mat, da dau va cb xuat
hién ngay sau khi an thuec an.

+ D06 mo hai vi gidc binh thwdng sau khi an do cay, nong.
+ Néu khéng, thwdng gép nhat 1a do ton thwong day than kinh
dén tuyén mang tai, tuyén nwé&c bot Ion & ma.

d Trong bdi canh nay, dwoc goi la hdi chirng Frey, thwdng d mo
héi & mot bén dau.

0 D6 mo héi vi giac cling 1a mét bién chirng hiém gap ctia bénh
dai thao dwdng.Trong trwedng hop nay, mo hdi cé thé xay ra &
ca hai bén dau, mirc dd nhe hodc nghiém trong.




Lam sang roéi loan tk tu dong

BN thwong két hop parasympathetic va sympathetic
dysfunction.

A Dic diém mang nhay (mucous membranes), dic biét mat va
miéng vd&i cac triéu chirng tiéu hda va tiét niéu: cam giac no
sdm (early satiety ), buén ndn, ndn, tdo bdn, tiéu chay, roi loan
chirc nang tiét niéu bang quang va roi loan cwvong duwong.

(d Cam giac choang vang hodc ngat xiu (light-headedness or
syncope), khi & tw thé dirng 1én.

A Thay doi tiét mo hdi la triéu chirng cha suy giam chirc nang
giao cam.



A Roi loan chire nang tinh duc do roi loan giao cdm va pho
giao cam phdi hop.

A Céc dau hiéu cla roi loan chirc nang tw dong bao gom
nhip tim, ha huyét ap thé dirng (fixed heart rates,
orthostatic hypotension)

A R&i loan tw chi co thé dwoc phan loai rdi loan ngoai vi
hoac trung wong va cap tinh hoac man tinh



ACUTE PERIPHERAL AUTONOMIC DISORDERS

d Acute/subacute autonomic neuropathies

+ Thweng do nhiém ddc, chuyén hoéa, tw mién, hodc do ung thu.
bladder atony

+ Bat lwc (Impotence ) trong bénh da day than kinh do dai thao dwdng.
+ Tién c&n nhiém vi rat & bénh than kinh tw déng tw mién, bién thé cua
hoi chirng Guillain-Barré.

+ Khéng dung nap tw thé dirng (Orthostatic intolerance), rdi loan nhu déng
ruét-da day thwdng gap

+ CAc test tk tw dong bat thuwdng.

+ Phuc hoi cham, khéng hoan toan.

+ Hiéu gia cao cua ganglionic nicotinic acetylcholine receptor antibodies,
ho tro xac dinh bénh tw mién.



J Guillain-Barré syndrome :

+ Lién quan dén soi ban thé nhwng gay rdi loan than kinh
tw déng (dysautonomia) & 2/3 trwdng hop, anh hwdng dén
hé tim mach, tiéu hoa.

+ R4i loan chirc ndng bang quang it gap hon.

+ Cac bién chirng tw ddng co thé nguy hiém dén tinh mang;
+ Theo doi tai khoa cham soc dac biét.



J Paraneoplastic autonomic neuropathy

+ Khong phan biét dwoc voi bénh ly than kinh tw doéng tw mién
(autoimmune autonomic neuropathy).

+ R6i loan nhu ddng tiéu hoa thwdng gap.

+ Khang thé khang nhan than kinh loai 1 (Antineuronal nuclear antibody
type 1) c6 lién quan dén ung thw phdi té bao nhd.

+ Trong hdi chirng nhwoc co Lambert-Eaton, c6 lién quan dén khang
thé kénh canxi trwdc synap (loai P / Q) (presynaptic voltage-gated
calcium channel antibody (P/Q type), cé thé xay ra loan than kinh tw
dong dang ké.



Q. Hereditary porphyria

+ Biéu hién la con cap tinh céc triéu chirng loan tw dong (dau bung,
non, télo bon, tang huyét ap va nhip tim nhanh) kém theo bénh da
day than kinh van déng.

+ Chan doan yéu cau xac dinh tang bai tiét porphobilinogen qua
nwoc tieu.




4 Toxins, including medications

+ Cisplatinum va vinca alkaloids c6 thé gay ra bénh Iy than
kinh ngoai vi v&i cac hinh anh ty dong

+ CAc chat déc than kinh tw dong khac bao gom
organophosphates, thallium, arsenic, hexacarbons va
acrylamide




CHRONIC PERIPHERAL AUTONOMIC DISORDERS

+ Autonomic neuropathies thwérng két hop diabetic
peripheral neuropathies va lién hé thoi gian kiem soat
diabetes.

+ Autonomic testing:
Cardiovagal dysfunction manifested: impairment of heart
rate response Valsalva maneuver hay deep breathing



O Postural orthostatic tachycardia syndrome (POTS)

+ Cha yéu la phu niv tré.

+ Cac triéu chirng tv thé ding dac trwng lién quan dén
nhip tim tang dang ké khi dirng,

+ khong c6 ha huyét ap the dirng hodc bang chirng 1am
sang hoac x,ét nghiém khac vé bénh than kinh tw dong,
ngoai trr mat moé hdi ngon chi



d Amyloidosis:

+ R4i loan da hé thong co thé 1é té hoac gia dinh.

+ Bé&nh than kinh tw ddng thwdng xuat hién va cac triéu
chirng rdi loan chirc ndng soi nhé ban thé (somatic small
fiber dysfunction), khédng dung nap thé dirng, tdo bon xen
ké voi tiéu chay.




aQ Pure autonomic failure

+ Ha huyét ap thé dirng vé can

(idiopathic orthostatic hypotension).
+ Dién tién ngdm ngam v&i nhivng dau hiéu rdi loan chire
nang than kinh tw déng.
+ Khéng co6 cac dac diém cla bénh parkinson giup phan biét
roi loan nay véi bénh teo da hé thong.
+ Thoai héa noron giao cam hau hach.



U Hereditary autonomic neuropathies

+ RO loan hiém gép, bénh than kinh cam giac di truyen va
bénh than kinh tw dong loai lll,

+ Con dwegc goi la hdi chirng Riley-Day, roi Igan lan t‘rén
NST thwong voi thiéu SC')"[ sw kiem soat huyét ap, mo hai,
nhiét dé va chay nwdc mat & tré em.




Causes of dysautonomia

- P

e

. y# ) Guillain-Barré
| “} r'ré syndrome
| NG e
Lung cancer with ) =
paraneoplastic g oy
syndrome .

Toxins

Metabolic disorders (diabetes)



CENTRAL DISORDERS

d Bénh Parkinson

+ Lién quan dén rdi loan chirc ndng tw ddng dang ké, dac biét trong
bénh man tinh.

+ Mat té bao sac t6 dopaminergic (pigmented dopaminergic cells) &
liém den va cac nhan sac t6 khac bao gébm locus ceruleus va nhan
phé vi lwng (dorsal vagal nucleus), diéu nay cé thé giai thich chirng
loan tw dong.

+ Mat phan bo tk giao cdm ngoai bién clia tim thuwong gap dan dén
ha huyét ap thé dng.



d Multiple systems atrophy,

+ RO6i loan thoai hda, Dac trrng cac dac diém cla bénh
parkinson v&i sy tham gia cua TK tw dong, tiéu ndo va vo
nao tuy soéng.

+ Khi cac triéu chirng tw ddng chiém wu thé, réi loan duwoc
goi la héi chirxng Shy-Drager.




 Spinal cord disorders

+ Cling c6 thé gay ra cac triéu chirng tw dong.

+ Cac rdi loan thwdrng gap bao gom chan thwong, réng 6ng
tay (syringomyelia), va da xo cirng(multiple sclerosis).

+ Thwong biéu hién bang loan nhip tim, huyét 4p khdng 6n
dinh va bang quang mat trwong lwc (bladder atony).



Multiple system atrophy

Synuclein
positive neural
and glial
inclusions in
multiple syster
atrophy (MSA)




Cau hoir???




