AnaTomuja u (pu3n0JIOruja HA
nepudepHuoT HEPBEH CHUCTEM,
ouorncuja Ha nepdgepeH Heps,
HEBPONATHH

Emuinja LlBeTKoBCKa
KimHuka 3a HeBpoJioruja



CNS

Cranial nerves
and spinal nerves

Sensory (afferent)

division

i

Somatic sensory

General: Touch, pain,
pressure, vibration,
temperature, and
proprioception in skin,
body wall, and limbs

%ial: Hearing,
equilibrium, vision,
smell

Motor (efferent)
division

Visceral sensory Somatic motor Visceral motor
General: Stretch, General: Motor General: Motor
pain, temperature, innervation of all innervation of
chemical changes, and skeletal muscles smooth muscle,

irritation in viscera;
nausea and hunger

Special: Taste
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cardiac muscle,

and glands; equivalent
to autonomic nervous
system (ANS)




Dendrite

Mitochondrion

Nissl substance ’
Axon b
\l’ hillock

Axon

S —

-k

: Collateral
branch

One
Schwann
cell

Node of

Axonal Ranvier

terminal

Schwann cells,
forming the myelin
sheath on axon



postsynaptic
membrane

synaptic

esicles



Schwann cell

Sytopasm \ Schwann
AXOn —— cell plasma
_| membrane
Schwann cell
nucleus

Neuriley
Myelin -

sheath



(Na’]
++++++++

(a) Resting membrane
Na*
+ + + + + + + +

(c) Depolarization and generation of the
action potential

(c) Depolarization and generation of the
action potential

+ + R =~ — o
e e 8
S~ -~ o

(e) Repolarization



Endoneurium

Perineurium

Epineurium

Blood
vessels



Ilepudepen MOTOpPEH HEBPOH - BO NMPEHUTE
POrosu Ha pOETHHOT MO30K, , AKCOH- PEIeH KOPEeH
( papukc) - mIekcyc- nepugepeH Heps




A motor unit
consists of one
motor neuron and
all the muscle "n' t
fibersit

figure shows
three motor units.
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Mucosa

Smooth muscle cell

Varicosities

Autonomic
nerve
fiber

Submucosa
Serosa
Varicosit
Mitochondrion
Synaptic vesicles

Muscularis
externa




Ilepudepen cen3nTUBEH HEBPOH- MapaBepTedOpaIeH
rairJauod. LleHTpaJHuOT NpPOJO0IKEeTOK € 3aeH
KOpPEH KOJ NPOA0J/IKYBa BO POETHHOT MO30K,
nepugepHUOT NPOJOIKETOK 3a€JHO CO MOTOPEH
KOpPEeH ' COYMHYBa nepu@epHure Hepsu

W Corsal
f'el hoen intecneuron Dorsal
Grey i roof foot
2 2 Dorsal (back) / J  Sensory ganglkon

reauron J ROCApOr

Muscie



Ilepudpepnu cenzopuu penenropu
Cunopen goxkamm3zanujara

* EXcrepouenropu

* CeH3MTHBHM HA CTUMYJIYCH O] HAIBOPELIHATA
cpeauHa

* Unreponenropu
* Uan Bucuepopenentopu, O BHATPEUIHNTE OPranu
* [Iponpuonenropu

* ['0 MOHNTOPHPAAT CTENIEHOT HA NCTETHYBAIbE BO
CKeJIETHUTE MYCKYJIM, TETUBH, 3TJ1000BH 1
JTUTaAMEHTH



Meissner's corpuscle
(touch, light pressure)

Free nerve
endings
(pain and
temperature)

Merkel discs
(light touch)

— Epidermis

— Dermis and
hypodermis

Pacinian
corpuscle
(deep pressure)

Hair follicle receptor Ruffini's corpuscle
(hair movement) (pressure)



IIponpuonenropu

v Efferent motor fiber to spindle

Secondary
sensory
endings

(type Il fiber)

I“,
7

o Efferent
motor fiber
to extrafusal

L
- \('l(

Primary l ‘ muscile

sSensory fibers

endings _—

(type Ia fiber) _— } Extrafusal
g muscile

I
L '|‘ L

-

Muscle spindile = 2_ I fiber

i , - Intrafusal

- 1 B / muscle
Connective > " 7 % s
tissue capsule = W 3
YW /
\ _/'
—_— Se
Capsule ( g fiber

it
,f?‘\{ 4 Tendon

Golgi tendon —— 5
organ '




CnvHaIHUA HEPBH

Posterior median sulcus
Gray commissure
Posterior (dorsal) horn
Anterior (ventral) horn

Posterior funiculus

White—] Anterior funiculus

columns Lateral horn

Lateral funiculus

_—

Dorsal root

ganglion - = y o ik S N __p ____\a
Spinal nerve N[N - :]!

Central canal
Anterior median fissure

Dorsal root

I

Ventral root

- Wf\w Pia mater
o g

= il A

rachnoid

Dura mater

(b)
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enlargemnt?”
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Yibebdydete

Dura and
arachnoid

3
g
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A
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ﬂ,i ]ﬂ—y i/

Lumbar
enlargement ﬁ;" 7

JL

Conus
medullaris

\

_.:W:my—

e

-~

spinal
nerves
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™
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T6
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Sensory axons
and cell bodies

Sensory receptors
(e.g., free nerve endings
/ of sensory neuron)

-

)‘

Spinal
Ventral nerve
ramus

Motor endings

\

Neuromuscular
junction



= [lop3ajiauTe pamMu ru HHEpBUpPaaT
MYCKYJ/IUTE KOXKATa HA 3a[JHUOT JAeJI O]
TEJ0TO

* BenTpasiHuTe pamMu cepBe ru MHEPBUPAAT
MYCKYJIMTE  KOXKATA HA AHTEPUOPHUOT U
JaTepajieH aeJ O TeJI0TO, KAKO U
eKCTPEMUTETHUTE



Lesser occipital nerve

Great auricular nerve g | q
Cervical 2 Cervical plexus —
;{:x‘,:fs c Transverse cervical nerve P .|| N
b Supraclavicular nerve | | " N
Brachial ¢ Phrenic nerve = : ’
lexus )
P L T Brachial plexus — ’ S
77777 2 g Rl AN
Axillary nerve L ,’ t —
f"'/ - -
Musculocutaneous 3
nerve Cervical
Thoracic nerves enlargement
Intercostal
Radial nerve nerves
Lumbar
plexys Ulnar nerve
Median nerve
E.Zi'.?é lliohypogastric Lumbar
- enlargement
‘- |lioinguinal
| nerve
Co, =\ [ 'L Genitofemoral [
\ nerve
Femoral nerve
Obturator nerve Lumbar plexus —

Superior | Gluteal
Inferior _| Nerves

Pudendal nerve

Sciatic nerve

Sacral plexus —
Lateral femoral cutaneous nerve

Saphenous nerve

. — Common fibular nerve

Cauda equina

< \ Tibial nerve

J .
*—+—— Medial sural cutaneous nerve
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Key:

= Ventral |
rami

Hypoglossal
nerve (XIilI)

Lesser occipital
nerve

Greater auricular
nerve

Transverse cervical
nerve

Ansa cervicalis
Accessory nerve (Xi1)
Phrenic nerve

Supracliavicular
nerves



Cords

Dorsal scapular

Nerve to
subclavius

Suprascapular

Posterior
divisions

Lateral

— Posterior

Medial
Axillary—zé%

Musculo
cutaneous

Radial

/

Median

Ulnar

(a)

Key:

.- Roots .- Trunks

= Anterior division

‘= Posterior division

£
Middle S

—
Lower

l‘.ong thoracic
Medial pectoral
Lateral pectoral
Upper subscapular
Lower subscapula:
Thoracodorsal

Medial cutaneous
nerves of the arm
and forearm



Dorsal scapular nerve

C4
Suprascapular nerve
I Superior trunk

BRACHIAL{ Middle trunk _"’ | ‘\-&07
PLEALIS Inferior trunk < > Cs
_ , . T

Musculocutaneous

nerve

Ulnar nerve £ |
l/f//,y’z/yj. Radial nerve

- (b) Anterior view
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Musculocutaneous
nerve

Axillary nerve

Branches of
axillary nerve

Radial nerve

Ulnar nerve

1 — Posterior antebrachial
1A cutaneous nerve

(c) Posterior view
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Dorsal scapular nerve Csa
Suprascapular nerve -

Ces
Superior trunk C7
BR;\&I;(IGIS- Middle trunk ; Cs
Inferior trunk —77 . T
i
Musculocutaneous

nerve

Median nerve ”
\

...
Ui

Ulnar nerve

Lateral antebrachial — £ *
cutaneous nerve

Superficial branch / 4

of radial nerve // /7

7 — Anterior interosseous nerve

Deep radial nerve
Ulnar nerve

Median nerve

Deep branch of ulnar nerve
Superficial branch of ulnar nerve

Palmar digital
nerves

(b) Anterior view
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Lateral antebrachial ’/ :

cutaneous nerve &/

Superficial branch —4 /
of radial nerve

Anterior interosseous
nerve Radial

nerve
Deep branch

of ulnar nerve Ulnar

nerve
I A 5— Superficial branch
d \/, of ulnar nerve

Median

Palmar digital nerve

nerves / :
Anterior Posterior
(b) Anterior view

Distribution of cutaneous nerves
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Ly Radial nerve
Lumbar L,
plexus Ulnar nerve
Ly .
_ L, Median nerve
Ls
s ; ;
Sacral — ] lliohypogastric
plexus S, | \ nerve
S3 A llioinguinal
S4 I
Ss Genitofemoral
CO1

nerve

Femoral nerve
Obturator nerve

Supenor} Gluteal
Inferior nerves

Pudendal nerve

+——— Sciatic nerve

'Il_ Lateral femoral cutaneous nerve
Saphenous nerve

‘ Common fibular nerve
Tibial nerve

=+ — Medial sural cutaneous nerve
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lliohypogastric

llioinguinal

Genitofemoral

Lateral femoral
cutaneous

Obturator

Femoral

Lumbosacral
trunk

(a)

Key:
[ = Ventral rami

= Anterior division
= Posterior division




Key:

- = Ventral rami
Posterior \ - = Anterior divisions
femoral '
cutaneous | = Posterior divisions

branches

(<)
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Ilepudgepun HesponaTuun

* ITlopemerenara (pyHKIHja ¥ CUMIITOMUTE
3aBHCAT O] THIIOT HA HEPBH IITO CE
OLITEeTCHH:

Cen3uruBan
MoTopan

ABTOHOMHH



IIpeqOMMHAHTHO MOTOPHA HEBPOMATH]A

IIpeoMMHAHTHO CEH30pPHA
HeBponaTuja

CenzoMoTOpHA HEBpoONaTHja
ABTOHOMHA HEBPONATH]A



* IlIupok cnekTap Ha CUMITOMH (CEKO]
nepudepeH HepB UMa BUCOKO
crenujaau3upana (pyHKumja Bo
cnenu@uyeH aeya ox TeJI0To)

* - TPIIHEH]jE, OCETIUBOCT, MYCKYJIHA CIIA00CT

* - CIUTHM 0OJIKH, TAPAJIN3u, TUCPYHKIHjA HA
OPraHyd WIN XKJIe3N



 HecmocoGHOCT 1a ce Bapu XpaHara,
onpxysa TA, cekcyanna (pynkumja,
NOTEmE

* Bo HajekcTpeMHH ciy4yan - HEMOXKHA
pecnupanuja



* MoHoHeBpoOnaTuja- OUITETYBalkh¢ HA CAMO
elleH HepPB

* IlonmneBponaruja - MyJTUILIA HEPBH HA
CUTE eKCTPEMHUTETH

* MOHOHEYPHUTHC MYJITHILIEKC - 1BA MJIH
noBeKe N30JIUPAHU HEPBH BO Pa3jIMYHH
NEeJIOBH O] TEJIOTO



» Kaj akyran (mp. Guillain Barre) -
CHIMIITOMHUTE C€ jaByBaaT OeHAaIll, OP30
NpOrpeaupaar, a ce onopaByBaaTt Cnopo

« Kaj xponnunu popmu - cuMITOMUTE
3aM09YHYBAAaT CYNTHJIIHO B 0ABHO
nporpeaupaar



* Moxe ma uMaar peJiancu 1 peMucuu

e liim cumnrToMuTe na TOCTUTHAT ILIATO U
MOTOA BO MOJOJIT IEPHO] 1a ce
HeNnpoOMEeHeTH

* Hekou XpoHNYHM ce BJIOHIYBAAT CO TEK HA
BpeMeTo, HO MAJIKY (popmu ce paTanHu

(ceM aKko He ce KOMIUIMKYBAaT CO Apyra
0oJiect

* Hekoraiu noJimaeBponaTnjaTra € CMMITOM
Ha apyra 0oJiecT



* HajuyecTo npBu cTpagaar HAjAMCTATHUTE
HEPBHHU BJIAKHA

* boJkara v [pyrure CMMITOMH Ce JaByBAaT
OOMYHO CHMETPHUYHO BO CTONAJIATA, A
NoTOoAa NoCTeneHo ru 3adgpaeaar
MOAKOJICHUIUTE



* IloTroa npcTuTe HA panere, IAKUTE, U
NOIAKTHIINTE

* U cumnToMuTe nmporpeaupaar KoH
HEeHTPAJTHUATE JE€JI0BH HA TEJIOTO

 Ilp. InajoeTnyHa moJIMHEBPONATH]A






JAMjarHoCTHYKY pUCTAIl

» Jlanm manmeHToT BCYIIHOCT MM
NOJIMHEBPONATHja

» KakoB e Moes10T Ha 3a(paTeHoCT

» [anu e pokanna, MyJITH(POKATIHA NI
CUMETPUYHA

» AKO € CHMETPHYHA - JAJIU € NPOKCUMAITHA UJIH
NUCTATHA




[anm manueHToT BCYHIHOCT MMa
NOJIMHEBPONATH]a

» I'eHepanu3upana c1ad0CcT MOXe 1a e
npeau3BUKaHa U ox motor neuron disease,
00J1eCTH HA HEBPOMYCKYJIHATA CIOJKA, MUOTIATHH

» MuesionaTtuja, CApUHroMueiaja, 00J1eCTH Ha
TOP3aJTHUTE KOPEHH

» KOHBEpP3UBHO PaCcTPOjCTBO




[lanmn HeBponarujara e (pokanna,
MYJTH(POKAJIHA WM CUMETPUYHA ?

» MDOKAJIHUTE HEBPONATHH ' BKJIYYYBAAT YECTUTE
KOMIIPECUBHM CUHIPOMM: CHHIPOM HA
KApNaJHUOT TYHEJ, CHAHIPOM HA KYOUTAJIHHOT
KaHaJ

» MyaTudgokanna Hesponaruja cyrepupa
MOHOHEYPHUTHC MYJTHILUIEKC IITO MOXE /1A €
Npeau3BUKAH HA NP. O] AMjadeTec Uim

BaCKYJINTHC




AKO e cuMeTpHYHA MOJUHEBPONATHja - TAJIU
€ NPOKCUMAJTHA WJIH AUCTAIHA ?

» Hajroaem gej o TOKCHYHATE U MEeTA0OJITHA
HEBPONIATHN C€ MPE3CHTHPAAT KAKO NUCTAIHHA
cumeTpuann um dying back process




» IIpoKCHMATHUTE CEH3UTUBHY HEBPONIATHH
ce petku ( mp mop¢upuja)

» IIpeqOMMHAHTHO MOTOPHHUTE HEBPONIATHM
4eCTO Ce MPOKCUMAJIHHA (CTEeKHATH
NH@(IAMATOPHA OJINHEBPONATIHN)




JAucrajHm CUMeTpUYHU CEH30MOTOPHU
NOJIMHEBPONATHH

» Infectious diseases
— Acquired immunodeficiency syndrome
— Lyme disease

« Sarcoidosis

« Toxic neuropathy

— Acrylamide

— Carbon disulfide

— Dichlorophenoxyacetic acid

— Ethylene oxide

— Hexacarbons

— Carbon monoxide

— Organophosphorus esters

— Glue sniffing




« Metal neuropathy
— Chronic arsenic intoxication
— Mercury
— Gold
— Thallium




_ekovi

« Axonal
Vincristine (Oncovin, Vincosar PFS)
Paclitaxel (Taxol)
Nitrous oxide
Colchicine (Probenecid, Col-Probenecid)
Isoniazid (Laniazid)
Hydralazine (Apresoline)
Metronidazole (Flagyl)
Pyridoxine (Nestrex, Beesix)
Didanosine (Videx)
Lithium
Alfa interferon (Roferon-A, Intron A, Alferon N)
Dapsone




« Axonal - continued..
Phenytoin (Dilantin)
Cimetidine (Tagamet)
Disulfiram (Antabuse)
Chloroguine (Aralen)
Ethambutol (Myambutol)
Amitriptyline (Elavil, Endep)

» Demyelinating
Amiodarone (Cordarone)
Chloroquine
Suramin (Fourneau 309,
Bayer 205, Germanin)
Gold



HpOKCI/IMaJIHI/I CUMCTPUYHU MOTOPHH NOJTMHECBPOIIATNHA

— Guillain-Barré syndrome

— Chronic inflammatory demyelinating
polyradiculoneuropathy

— Diabetes mellitus

— Porphyria

— Osteosclerotic myeloma

— Waldenstrom's macroglobulinemia

— Monoclonal gammopathy of undetermined significance
— Acute arsenic polyneuropathy

— Lymphoma

— Diphtheria

— HIV/AIDS

— Lyme disease

— Hypothyroidism

— Vincristine (Oncovin, Vincosar PFS) toxicity



* Hajrosem ges o TOKCHYHATE U METAOOJTHH
HEeBPONATHH C€ HHUIAJATHO CCH30PHH a IOTOA
I'd MHBOJIBHPAAT MOTOPHHTE BJIAKHA

* HuCTO CEH30PHU HEBPONATHHI HAJYECTO Ce
pe3yJITaT HA NAPAHEOILIACTUYHI IPOLECH,
HYTPUTHUBHH Te(QUIIATH UM TOKCHIHOCT O
JIEKOBH

» IIpumapno moTopna HeBponaruja e Guillain
Barre



» {ucpepeHnupame noMery aKkCoHaJIHa U

NeMHeJIMHU3UPAYKA MOJIMHEBPONATH]A -
EMI



BpeMeHCcKHOT TeK Bapupa BO 3aBUCHOCT O
eTHOJIOTHjaTa:

IIpu Tpayma nwin vH(PapKOuja - aKyTeH
MOYETOK

Nudaamaropuu - cyd0aKkyTeH TeK (IeHOBH,
HemeJIn)

XpoHn4eH Tek (Mecenn) - META0OIHA H
TOKCHIHH



* XpOHMYHA NMPOrPeCUBHA MOJIMHEBPONATHjA
(roqunn) - xepequrapuu, CIDP

* Penancuno-pemurentna popma Guillain
Barre

* IlonHeBpONAaTUUTE MOXKE A Ce
npe3eHTHpaaT Kako restless leg syndrome



Cekoralill BHUMATEIHA HCTOPHjA

CucremMcKr XpOHUYHM 00JIECTH
JlekoBu

AJIKOXO0J1

N3/10KeHOCT HA TeUIKHA MeTAaJIu
Haunn Ha ucxpaHa

XHNB

MAJINTHUTECT



Acute onset
(within days)

Guillain-Barré
syndrome

Acute intermittent
porphyria

Critical illness
polyneuropathy

Diphtheric
neuropathy

Thallium toxicity

Subacute onset
(weeks to months)

Maintained exposure
to toxic
agents/medications

Persisting nutritional
deficiency

Abnormal metabolic
state

Paraneoplastic
syndrome

CIDP

Chronic course/
Insidious onset

Hereditary
motor sensory
neuropathies

Dominantly
Inherited
sensory
neuropathy

CIDP

Relapsing/
remitting
course

Guillain-
Barré
syndrome

CIDP

HIV/AIDS

Toxic

Porphyria



UcnuryBama

KpsBHa cimka, 1a6 anamusu, b12, TCX,
EMI
JII1 n ananu3a Ha JUKBOP

buoncuja Ha HepB (BO cnenu(PuYHA CIIyYan_
BACKYJIMTHC, AMIWIOUIHA MOJIMHEBPONATH]A,
CAPKOMI03a, JeYKOaucTpo(hun)



Tperman

ETnosomkn TperMman
OO0HOBYBame HA OIITETEHUTE HEPBH

OcnobdoayBame 071 CHMIITOMHUTE



XepeauTapHu NOJINHEBPONATHN

Neuropathies in which the neuropathy is the sole or primary part
of the disorder

Charcot-Marie-Tooth disease (CMT)

Hereditary neuropathy with liability to pressure palsies
(HNPP)

Hereditary sensory and autonomic neuropathies/hereditary
sensory neuropathies (HSAN/HSN)

Distal hereditary motor neuropathies (dHMN)

Hereditary neuralgic amyotrophy (HNA)






Xepequrapau nepudpepHu HeBpONaATHN

XepeaurapHa CeH30MOTOPHA HEBPONATHja-
neponeajHa myckyJna arpogmja ( M. Charcot- Marie-

Thooth)

» = XUnepTpopuuHa

» - HeBpoHaJIHA (popma




Neuropathies in which the neuropathy is part of a
more widespread neurological or multisystem disorder
Familial amyloid polyneuropathy (FAP)

Disturbances of lipid metabolism (e.g.,
adrenoleukodystrophy)

Porphyrias

Disorders with defective DNA (e.g., ataxia
telangiectasia)

Neuropathies associated with mitochondrial
diseases

Neuropathies associated with hereditary ataxias



IPEBPTEHO IIUIIE IaMIIakh
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