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Gidi thiéu

Nervous System - ANS) diéu

at co y thire. Hai bd phan chinh 1a

hut hodc thé:c bai vé tw dong va cé thé anh
Ga co thé.



Giai phau hoc

va hop nhat cac
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parasympathetic systems

anglionic): & trong hé tktw ndi véi hach & ngoai hé tktu
nglionic): soi tir hach dén co quan dich
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Hé giao Ca’m ' AUTONOMIC NERVOUS SYSTEM |
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Than té bao & tuy ngwc va thac lwng

Cac soi tién hach giao cdm t» T1-T12 & L1-L2
con goi “hé thong ngwe-lwng”

Hach giao cdm: hach canh c6t song & hach
trwde song.

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

M6t soi tién hach tiép hop v&i nhiéu soi hau
hach 1/200 (kich thich déng thai nhidu
chure).
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Thoracic
nerves

Sacral
nerves

(S2, S;, S, only)




Chudi hach giao cdm, hach canh song, trwdc sdng, nhanh trang, nhanh xam
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Than kinh tang phan bo than kinh cho:

« hach tang (Celiac ganglion): phan bo 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 dw@¢i (Inferior mesenteric ganglion):
phan bo tk: kidney, urinary bladder, sex organs, va phan
cudi large intestine

 hach ha vi(hypogastric ganglion)

RN

Swomach
Abdomead

Tat cd cam giac néi tang theo sgi giao cdm ngoai trir than kinh
tang chau-pelvic splanchnic nerves do cac s¢i pho giao cam
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= Mac treo tren, dU’O’I - : Genitalia (uterus, vagina and

- Ha vi penis) and urinary bladder




Hé pho giao cam

a

a

Ro&i khdi hé than kinh trung wong
qua than kinh so & than kinh cung
Hach & gan co quan dich (end
organ)

Soi tien hach dai tiét
acetylcholine, soi hau hach ngan
tiét acetylcholine, tac ddng co thé
trc ché

Soi tién hach phé giao cam tur
than nao (day IILVILIX,X) va tir
tuy cung (S2-S4) con goi “hé
théng so-cung”

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




' GanglionicNeurons | TargetOrgans |

Intrinsic eye muscles |
Ciliary ganglion s> (oupil and lens shape)

Nasal glands, tear

Pterygopalatine f
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

KEY Intramural P inferior portion of
ganglia abdominopelvic cavity

wnly Preganglionic fibers
sl Postganglionic fibers




Nhan don doc (Solitary nucleus)

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

Solitary nucleus

Vao :

-Vi giac: tk mat(2/3 trwde lwdi), tk thiét hau(1/3 sau
lwdi), tk phé vi (ving nhé ndp thanh quan: epiglottis)

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

Ra:

- Pén nhan canh néo that cla ha doi, nhan trung
tdm cltia amygdala va nhan khac cla than nao
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‘\ Vagus nerve

(parasympathetic)

Decreased blood oxygen
Increased carbon dioxide
Decreased pH
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Heart rate
ﬂb / / and stroke
volume
¥ D increase

Sympathetic
nerves

Hv

Sympathetic
chain

» Decreased blood oxygen
Increased carbon dioxide
Decreased pH

-




Il. Chemoreceptor
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Major supeorficial
potrosal norve Pterygopalatinoe
ganghon

Hach chdn buom kh3u car

Lingual nerve







Nhanh tw déng tk phé vj

Heart

Lung

Liver and
gallbladder

y Stomach
¥%—Spleen
= —Pancreas
&7 Small intestine

) —Large intestine
Rectum

Cardiac plexus
Celiac plexus
Hypogastric plexus

Pelvic nerves

Spinal cord

- Kidney

Preganglionic neurons = red Uterus Bladder

Postganglionic neurons = black Scrotum







Van doéng: ly tam

Brain and
spinal cord
PNS
Cranial nerves
and spinal nerves
F an
Sensory (afferent)
— B
Somatic sensory Visceral sensory
General: Touch, pain, ,
orat %nm
proprioception In SKIn, | | irrisation in viscera:
body wall, and limbs nausea and hunger
e viah, | | Spocat Taste
smell

Cam giac: hwéng tam
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(sympathetic) (sympathetic) (parasympathetic) (parasympathetic)



Chdc nang ANS ?




than kinh tu doéng
utonomlc Nervous System)

= Phan chia lam hai:
/ Sympathetic

“Fight or flight”
Nhom “E” (division E)

* Tap luyén, kich thich, cap
ciru va bai rdi

(Exercise, excitement,
emergency, and
embarrassment)







Kiém soat
doi khang
= Hau hét co quan ndi tang

dleu dugc chi phdi ca giao
cam va phé giao cdm

Sympathetic stimulation

Heart rate increases

1 2 3

i nene. " Heart rate: An increase in

g sympathetic stimulation causes HR
to increase whereas an increase in
parasympathetic stimulation
causes HR to decrease




Time —————>
Moderate signal
rate

Change in signal rate

—

| E— |

Time ——

Decreased signal
rate

1.Trwdng hop ngoai 1& luat phan phdi than kinh kép:

Sweat glands and blood vessel smooth muscle are only innervated by symp

2. Trwdng hop ngoai 1é luat dbi 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



Heart rate
Blood pressure
Bladder

Bowel motility
Lung

Sweat glands
Pupils

Adrenal glands
Sexual function
Lacrimal glands

Parotid glands

Sympathetic

élncreased

élncreased

Increased sphincter tone
éDecreased motility
Bronchodilation
éSweating

éDiIation

éCatecholamine release

Ejaculation, orgasm

Parasympathetic

Decreased

Mildly decreased

Voiding (decreased tone)
Increased

Bronchoconstriction
Constriction
Erection

gTeaﬁng

éSaﬁvaﬂon




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

> dai dang hay chu6t rit
» it khu tra
> quy chicu




Dorsal root (sensory)
Dorsal root ganglion

Somatic
sensory
neuron

Visceral
sensory
neuron

visceral-/ .
motor Spinal nerve

neuron Ventral horn

, Ventral root (.,,tor neurons)
Somatic (motor)

motor neuron

. Interneurons receiving input from somatic sensory neurons

. Interneurons receiving input from visceral sensory neurons

WI Visceral motor (autonomic) neurons

. Somatic motor neurons







Dorsal

Sensory root
receptor in ganglion m

viscera - ---l system
 stimulus ~

Visceral
(sensory) Visceral reflex arc

fiber (Autonomic reflex)

Postganglionic
axon

effector : Integration center

(may be preganglionic
neuron)

Ganglionic
neuron

Autonomic Preganglionic axon
ganglion




Phan trng phan xa khoi (Mass Reflex Reaction)

i dwdi, danh gia mirc do kiém soat co bang quang va di cau
nhe vao da vung dui khéi dau di tieu va di tiéu)

reaction

rolled activation of autonomic and somatic motor neurons



Phan xa néi tang v&i tang huyét ap

Day tk thiét hau
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Giai phau va co ché di tiéu ?




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

Penneal membrane
Bulbourethral gland and duct

3. Membranous part of urethra

1st bend

4. Spongy part of urethra




Hypogastnc
nerves

(Tk.Ha vij)

(Sympathetic)

naerves
Parasympathetic)

— (Tk chéu).

Pudend -
Nervesd - (Somatic)

External L
s;mcaer 3 (Tk. Sinh duc ngoai)

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.
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Than kinh chi phéi

GOm ca giao cam va pho giao cam

Céac soi phoé giao cam ly tdm S2,53,S4 van déng co detrusor va trc ché
co vong trong (sphincter vesicae)

Néu bi pha huy, di tiéu binh thwéng(normal micturition) khéng thé dwoc



Phan bé than kinh bang quang

SYMPATHETIC

PARASY MPATHETIC

SENSORY

4

HYPOGASTRIC
NERVES(L1,L2,L3)

INFERIOR )
mesrTeric (tkhavi)

GANGLION

PELVIC NERVES
(S2.53.54)

(tk chau)

PUDENDAL NERVES
(S2.53,54)
Tk sinh duc ngoai
(@Gm ho)

HYPOGASTRIC,
PELVIC AND
PUDENDAL NERVES

motor 1o internal
uvrethral sphincrer,
inhibitory to
detrusor

motor 1o detrusor

inhibitory to
infternal vrethhral
sphincter

Voluntary control of
External vrethral
sphincter

Cortical sensation

(Tk ha vi, chau & sinh duc ngoai)




mterior | HHach mac treo dwoi

mesenteric
ganglion

Parasympathetic
preganghonic

Onuf's nucleus
in ventral hom

Mo} TT. Pho giao

Tk ha vi | : cam S2-S4

Ventral
root

TT. Giao cam
T12-L2

k sinh duc ngoai

‘ Somatic
. innervation
External urethral )

sphincter




Sei giao cam gilr co vong trong co binh thwdng.
g g g g

5

Co vong ngoai gilr chac qua soi ban thé(tw cha).

hi quyét dinh lam trong bang quang, soi ly tam tcr
than nao 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

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

¥

Pi tiéu

Soi huréng tam Soi ly tam

PMC = pontine micturition center
PSC = pontine storage center.



Cortical center

Second frontal gyrus(paracental lobule)
Inhibitory to pontine center

Brain stem center

Pons- Barrington nucleus
Facilitatory to micturition

Sacral spinal cord (Onuf nucleus)

Parasympathetic (s2,53,54)
Reflex evacuation




Ly su di tiéu
(micturition)

O Trung tam tay song : ’
- Duy tri co thac co detrusor yeu (ill-sustained contractions
of detrusor): incomplete evacuation (bai tiet khobng hoan toan)

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

 Trung tam voé nao : ‘ ’ '
- Kiém soat trung ’Eém céu_)néo cho dén khi thich hgp chap
nhan vi tri xa hoi di tieéu co thé duoc



Vo tran trén

\/

Cau ndo

+ Pay BQ
+ Pau va nhiét

Hach mac
treo duwoi

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







Co 5 loai

R
1. Uninhibited bladder ..cortico regulatory tract

Reflex bladder ..Spinal cord above S2

Autonomous bladder ..at S2, 53 and S4 level

Motor atonic bladder ..motor efferents

Sensory atonic bladder ..sensory afferents
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1. Bang quang khong urc ché, bang quang vo ndo




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

Bénh ly:
Ton thu’cyng para}central lobule: bai nép, MS, chan thwo’ngz nhéi mau nao....
Bai tiet khong kiem soat trong tinh huodng xa héi khong chap nhan

Do cung px cau ndo khéng anh hwéng, bai tiét hoan toan, khéng con nuwéc tiéu dw
thira va suw phoi hop tot, khdng cé sw mat dong dong co detrusor (detrusor
dyssynergia)

BQ an toan “Safe bladder”

Phdi hop dementia (thuy tran)

socially unacceptable situations.




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

REFLEX BLADDER

Tén thwong cat ngang tdy song hoan toan trén doan cung (sacral segment L2) va
phan dwdi cau nao ,
Gay choang tuy, bi tieu giai doan choang tuy, mat trwwong Iwc, thé tich nwéece tiéu Ién

Sau giai doan choang tuy:

+ treong lwe BQ hoi phuc, cung phan xa tay dwoc thiét 1ap.

+ hypertonic bladder v&i strc chira nhd lam trong dot ngdt va phan xa voi sw tro gidp
trung tdm tdy song (automatic bladder)



ff/ khc“)n hoan toan (residual urine
ynergiag)’ ( |

L
than



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




— hypertonia; Urgency

incontinence (khong kiém soat
thuc day )

Lesion above S2 —

[_= Upper motoneuron lesion
l

(5) Chronic central lesion HyperreQloxic (spastic)
bladder. Uninary froquency and urge incontinence
caused by deteusor sphuncter dyssynergia

'l
- ——— e -
, Bb\-‘dvf
has spasms
at Jow uring
volume

Spastic neurogenic bladder, caused by
3 more or less complete transection of the spinal cord
above S2.
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3. Bang quang tw dong
(BQ mat phan xa (LMN/areflexic bladder )

AUTONOMOUS BLADDER

Tén thuong cd van déng va cédm giéc chi phoi

(cauda equina syndrome, spina bifida)
Pam roi bong dai khu vuce tiép quan kiém soat chirc nang khi
bél"]g quang tw dong. Local vesical plexus takes over the control and
Mat px tuy, strc chira I&n functions as autonomous bladder

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




Lower motoneuron lesion -
no tone (flaccid); Overflow
incontinence (Chay tran ra)

(C) Peripheral lesion Arellexic, acontractle (atonx)
shdder. Overfiow Inconlinene, sleess ncontineng

A

= Pressure
due o
Lughing,
SOCVZANE,
coughing

Flaccid neurogenic bladder, caused by
a lesion of either the sacral portion of the spinal cord or
AUCS &g na




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

SENSORY PARALYTIC BLADDER

Can nguyén

Tabes dorsalis

Mat mau ac tinh(pernicious anemia)
Dai thao duong

Xo clrng rai rac

RAng ong tay (syringomyelia)

Sang thwong: soi huwdng tam t bang quang

Khong gip & tré em




Mat cac SO cam giac hwéng tam (tabes, bénh Iy than kinh do dai dwdng) dan dén sw
cang phong BQ qua mic ,
Bat dau gia tang strc chira binh thwong va xuat hién nuwéc tiéu con duw

Lam sang

+ khéi dau bn nay khong triéu chirng

+ dan dan tiéu nho giot giai doan cudi, tiéu tran ra khéng kiém soat (overflow
Incontinence)

(C6 thé bai tiét voi kéo cang theo biéu thei gian, nhwng lam trong khéng hoan toan)







cang phong va mat bu

chd ndng khéi ddng di tiéu
>
,M ngat dong chay

// bang tay
o an




a lam sang

Bn nam 49 tudi, Tho may

Kham bénh vi nhin khong ré mat phai
Khéng dau than kinh khu trd

Tién st binh thwdng

Kham

Dau sinh ton: BP= 122/64, P=69, T=97.0
Chtrc ndng cao cap, dang di binh thwong
12 day so binh thuwong
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trong phong sang

2

giam kich thuwée sau 15 giay.

g gian - kich thwdc 2mm
i v&i PX anh sang
/ n bat thwdng khac (khéng co ptosis, anhydrosis)

Chan doan vij tri va nguyen nhan?







Pupillary light reflex

Short ciliary
nerves

~ Ciliary

/ oo

Optic tract

Red nucleus

Edinger-
Westphal
nucleus

Pretectal
nucleus




Anisocoria in room light

//;—\\\ /i—;\\

' |

Anisocoria increases in bright light

AN
7T )N\ 0TS\

* Ade pupi
* Third nerve palsy

* Pharmacologic mydnass
* Drect damage 10 ins sphincler

Anisocoria decreases in dim light Anisocoria decreases in bright light




Phan bé thén kinh & méng 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
Pupil

Adrenergic
stimulation of
pupillary dilator

Sympathetic Parasympathetic

adrenergic - cholinergic

(effect = )o i’ (effect )
Pupil dilated Pupil constricted




ADIE’S TONIC PUPIL

denervation.
i . .
espond to light but responds to accommodation
,,, then remains constricted for longer than normal

e

n).




Degeneration of the ciliary ganglion and the short ciliary nerves, sometimes with
aberrant reinnervation.

Most cases are idiopathic, other causes include: inflammation, ischemia, tumor,
trauma, and paraneoplastic and autonomic neuropathies.

|ldiopathic, usually in young women, may occur in men and manifest at any
age. It is commonly associated with reduced or absent muscle stretch reflexes in
the lower limbs and sometimes with abnormalities of thermoregulatory sweating.

Pupillary abnormality is commonly unilateral but may become bilateral




% ?/,, ly due to denervation supersensitivity),
' / demonstrated by the vigorous miotic
% pilocarpine.

tion is demonstrated by the normal response to cocaine
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ARGYLL ROBERTSON PUPIL

O initially described in neurosyphilis or tabes dorsalis.

O classic findings include a hormal near or convergence reflex with normal pupillary
responses to accommodation and an abnormal pupillary response to light.

O addition, the pupils are small, irregular, and constrict with physostigmine and
dilate variably with atropine and cocaine
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PONG TU GIAN

Q Liét day llI

d Adie’s tonic pupil

O Argyll Robertson pupil
d Thuéc

Adie’ s tonic pupil

/’_\‘ /‘\“ -

Affecrted pupil Normal pupif
unreactive to light

Methacholine drops

Constriction No effecr

Pilocarpine drops

—

- T~

Constriction No effecrt

Argvyll Robertson pupil
Uswually bilateral: normal left pupil

shown bere for comparison
e pto.‘;is /__‘ —
ANMiosss

Affected pupil

Normal pupif
unreactive to light

Atropine drops

/-&. ~

Dilaztion




HORNER SYNDROME

O Horner syndrome results from loss of sympathetic
innervation to the eye and is characterized by ptosis
(droopy eyelid), miosis (constricted pupil), and facial
anhidrosis (impaired facial sweating).

O Additional findings may include pigmentary changes in the iris.
O Pupillary reactions to light and accommodation are normal

Drooping of
eyelid

Ipsilateral pupillary
constriction




Nerve to Posterior
tarsal muscle hypothalamus

-

Nerveto / ——
dilator muscle Descending

sympathetic
Nerve to sweat gland pathways
to upper
thoracic cord

Carotid plexus /

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.







Horner syndrome

Right-sided Normal
Horner syndrome left eye

Hypothalamus
Ptosis ———\ = (origin)

Miosis 4‘" Central f

pathway

Postganglionic lesion | / .

Central or
Preganglionic lesion

Cocaine drops Cocaine drops
Postganglionic

0 O 5

No effect Dilation No effect Dilation

Superior
Hydroxyamphetamine drops Hydroxyamphetamine drops cervical

i
/(}\» //0 | I\ '//6 7’ ganglion
Dilation Dilation No effect Dilation

Phenylephrine drops Phenylephrine drops N gg ?ﬁ?&%’lomc

0 ﬁ 0 % Z
7 / The ptosis is due
—w W to paralysis of the

Dilation No effect % ¢, 000 Muller muscle;




Roi loan hé than kinh tw déng
Raynaud’s Disease

0 can hay sau bénh mo lién két, lupus
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Co thac tam vi (Achalasia of the Cardia)

Achalasia of the cardia
Thiéu sot phan bé than kinh tw dong dén thwc quan(esophagus)

O Thé thuong gdp nhét: primary achalasia, chwa ré nguyén nhan.

O Do suy yéu no-ron trc ché phan xa thuc quén (distal
esophageal inhibitory neurons).

O Tuy nhién mot sé it xay ra thr phat do nguyén nhan khéac nhuw
esophageal cancer or Chagas disease (an infectious disease
common in South America)




DA mo hdi khi an (vj giac)
(Gustatory sweating)

Gustatory sweating: Sweating on the forehead, face, scalp, and neck occurring soon
after ingesting food.

O Some gustatory sweating is normal after eating hot, spicy foods.

O Otherwise, gustatory sweating is most commonly a result of damage to a nerve that goes to the
parotid gland, the large salivary gland in the cheek.

O Frey syndrome, the sweating is usually on one side of the head.

O Gustatory sweating is also a rare complication of diabetes mellitus. In this case sweating may
occur on both sides of the head, with mild or substantial severity
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tron mach mau da, arrestor pili

Skin (arrector
pili muscles[
and sweat j /

Hypothalamus glands)

Blood vessels

@ Synapse at a higher or lower level

Rostral chain
gangla 2 Nguyén nhan tang tiét moé hoi:
4 1. High temperature
2. Emotions and stress
3. Foods

4. Medications and illness




Ca lam sang 1

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

Tién s dung aspirin méi ngay, hut thudc 1a 1goi/ngay

Kham HA 120/70 khi nam ngira va dirng sau 2 phut 66/40, nhip tim 72 va 76 I/p khi
dung

Cam giac sau giam ngon chi ¢ tay va chan

Tilt table ha huyét ap tw thé, test mo6 héi: gidm tiét mo hdi nang (profound anhidrosis)

Chan doan vij tri ton thwong, gidi thich triéu chirng 1am sang?



Xét nghiém

positive anti-HU (antineuronal) antibodies.
ar mass). Small-cell lung carcinoma



ACUTE PERIPHERAL AUTONOMIC DISORDERS
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HEAT INTOLERANCE
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Loss of function Disturbed function
“- symptoms” “+ symptoms”

Autonomic nerves | | Sweating T Sweating

Hypotension Hypertension
Urinary retention

Impotence

Vascular color changes




Acute/subacute autonomic neuropathies

+ Usually due to toxic, metabolic, autoimmune, or paraneoplastic

+ Impotence in diabetic polyneuropathies.

+ Antecedent viral infections in patients with autoimmune autonomic neuropathy,
variant of Guillain-Barré syndrome.

+ Orthostatic intolerance, Gastro-intestinal dysmotility common presentations.

+ Autonomic tests abnormal.

+ Recovery: slow, incomplete.

+ High titers of ganglionic nicotinic acetylcholine receptor antibodies, supporting an
autoimmune basis




t causes dysautonomia in two thirds of

sive care unit.



mune autonomic neuropathy.

body type 1 is associated with small cell lung cancer.
sthenic syndrome, which is associated with presynaptic
nnel antibody (P/Q type), significant dysautonomia may occur.
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acute pandysautonomia

O The syndrome of acute pandysautonomia is characterized by acute or subacute onset of
severe autonomic failure affecting sympathetic and parasympathetic function.

O The clinical features consist of severe postural hypotension, anhidrosis, unreactive
pupils, fixed heart rate, dry eyes and mouth, urinary retention, and gastroileal paresis



Causes of dysautonomia
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Lung cancer with
paraneoplastic
syndrome

Toxins
(heavy metal ™
poisoning) ¢
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Metabolic disorders (diabetes)



/ CHRONIC PERIPHERAL AUTONOMIC DISORDERS
/

+ Autonomic neuropathies thwdng 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




dia syndrome (POTS)

symptoms associated with significant rise in heart

ypotension or other clinical or laboratory evidence of
axcept for distal loss of sweating.



presents with symptoms of somatic small
nce, and constipation alternating with diarrhea



fferentiate this disorder from multiple systems atrophy.

neration.

cal signs of disordered autonomic function.
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ory and autonomic neuropathy type lll,

rome, autosomal recessive disorder with

essure, sweating, temperature, and lacrimation



CENTRAL DISORDERS

cularly in long-standing disease.

tia nigra; other pigmented nuclei, including locus
ay explain the dysautonomia.

s common, resulting in orthostatic hypotension












