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Examination methods

patient history (anamnesis)
status praesens

objective examination
laboratory examination
(therapeutic plan)



What do we
heed?

neurological hammer
flash light

tuning fork

sharp pin //
cotton buds
measuring meter

e -
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neurological- psychological

(vs. psychiatric) examinations
(from Thieme Color Atlas of Neurology)

Aspect To Be Tested

Attention (p. 116)

Orientation

Memory, recall

Serial subtraction
Frontal lobe function
Language (pp. 124, 128)

Praxis
Spatial orientation, visual percep-
tion

Questions|Tests

Awake, somnolent, stuporous, comatose? Arousability, attention
span, perception

Personal data (name, age, date/place of birth), orientation (“where
are we?”, place of residence); time (day of the week, date, month,
year); situation (reason for consultation, nature of symptoms)

The patient should be able to name the months of the year back-
ward, spell a word backward, repeat random series of numbers be-
tween 1 and 9. Can the patient recall 3 objects mentioned 3

minutes ago, recall figures, name famous people? Tests of general
knowledge

Serial subtraction of 3s (or 7s), starting from 100

Perseveration'; hand sequence test?; proverb interpretation
Following commands, naming, repetition, writing, reading aloud,
simple arithmetic

See p. 128

See p. 132. Naming of colors and objects



Anamnesis

family history of neurological diseases

all pathological changes, which cause
the patients their problems

other personal medical history

work and social anamnesis (patient’s
ability)



Present status

|. Mental, intellectual status (specific in
children, standard in adult patients)

ll. Cranial nerves

lll. Motor function
— upper and lower extremity
— extrapyramidal, cerebellar signs

V. Standing and gait
V. Somatosensory function



Mental status examination

* Mini-Mental State Examination (MMSE)

— Long term memory (name, birthday, place
of living, name of the president, this place)

— Short term memory (repetition of three
short words)

— Phatic functions

« spontaneous speech, repetition of grammatical
particles (no ifs, buts or ands)

e calculation (subtracting 7 from 100)
« practical skills (knot the tie, dressing, gestures)



Mental status examination

* writing a sentence
* (copy of a simple picture)

» detailed neuropsychological and/ or
psychiatric examination



Aphasia
Fluent?
N
Comprehends?
N ¥ N Y
Repeats?

N Y N Y N Y N ¥
Global Mixed Broca's Transcortical Wernicke's Transcortical Conduction Anomic
aphasia transcortical aphasia mckor aphasia SETYSOTY aphasia  aphasia

aphasia aphasia aphasia

£ NI e Rakiuo

Difficulty
Speaking

A PHAS

Difficulty

Broca's area
(speech production)

meanings
of words

10



- A. Aphasias

Word
which is heard

\L

Primary auditory cortex

Secondary
auditory cortex
(Wernicke's area)

Word

which is read

v

Secondary
visual cortex

N\ v

Anterior superior
frontal lobe

/

Premotor cortex
(Broca's area)

{

Basal ganglia,
cerebellum

Thalamus

N\

Motor cortex

s,

Area 39

Arcuate
fasciculus

Primary visual cortex

i ’ / Secondary
1 = ) visual\cortex
} S Area 39 I\f
L . ; /
Broca's 8= Wernicke's Primary
., area *" Primary rea ' visual!
AQT@IFIOI‘ } auditory s corte
inferior corex *
frontal lobe :

Spoken word

11



Type

Broca’s aphasia

Wernicke’s aphasia

Conduction aphasia

Global aphasia

Anomic aphasia

Achromatic aphasia

Motor transcortical
aphasia

Sensory transcortical
aphasia

Subcortical aphasia

Spontaneous
speech

abnormal

fluent
(at times logorrhea,
paraphasia,
neologisms)

fluent,
but paraphasic

abnormal

fluent

fluent

abnormal

fluent

fluent

Repetition of
words

abnormal

abnormal

markedly
impaired

abnormal

normal,
but anomic

normal,
but anomic

normal

fluent

normal

normal

impaired

normal

abnormal

normal

normal

normal

abnormal

abnormal
(transient)

Language
comprehension

Finding words

impaired

impaired

abnormal,
paraphasic

abnormal

impaired

impaired

abnormal

abnormal

abnormal
(transient)

Silbernagl/Lang, Color Atlas of Pathophysiology © 2000 Thieme
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Glasgow Coma Scale

Eye opening (E) E

Spontaneous..4

Glasgow coma scale

Glasgow coma scale (GCS) -
— differences for adults and .mﬁ SRhEs i
for small children
— lowest possible score: 3 4 .
— highest: 15 (fully conscious) ol
Sign Pediatric GCS Be....o
v . (22 .
ey T : b L
e : HE,

< . 7 % S P ey 3 F
Smile, orientation to sound, interacts, follows e \%\ . W@ N et 1
ﬂbjects response =2 S\Q”’ Nil (no response) =1

Cries, irritable

m

’ : Verbal response (V) V'
Veirbal reapara : :
" ISSPOISE . Cries to pain = 73 Oriented ....5
a o
- gy terd.

Moans to pain year )5\‘:-“' P :ﬁ,s,:;, i Confused

is this? | & - 2 conversation. .4
None 'l A Inappropriate Incomprehensible
f words =3 sounds =2 Inappropriate

Spontaneous movements (obeys command) WordE. .. .. -« 3

Withdraws to touch (localizes pain)
Withdraws to pain
Abnormal flexion to pain (decorticate)

- Incomprehen-
' Confused sible sounds . .2

Mo TEeSPONS conversation=4
Tesponse iI=1 B 1
s - Oriented =5 o :

Abnormal extension to pain (decerebrate) Coma m,,l & +M+V)=3to15
None

LN = B ¥ R S5 B = T B



Examination of cranlal

L\
Vestibulocochlear VIII-
\L LS Aa0S
Hypoglossal Xl =

7) FaC|aI vu )\
; Glossopharyngeal IX

* | olfactory nerve
* Il optic nerve
 |II, IV, VI oculomotor nerv



Visual field

» Retina-Geniculate-Striate System

Source: Adapied from MNettar, 15962.

! “Input to the primary !

\__h"_"mmlhlm'ﬂu M',_J

Cj%ﬁduﬂﬂdﬂ- medial surfice of thi
hemisphere

Left Right

Eye

Optic Nerve

Optic Chiasm
Optic Tract

Lateral Geniculate Nucleus

Visual Cortex Visual Cortex




RS - m. recius bulld suparss

RM = mrectus bulbi medialis RS [I[i} 8l |::"|}I

Rl - m. recius bllh nlorkce
{3 » m. oblquus bultd sdoncr
RL = m, rechus bulbd derais

8 - . oblounig bulbi Supaiss

@ RM (i) RL (V1)
RI (1) 0S (IV)
A

Examination of
cranial nerves

Oculo-motor nerves

16



Examination of N

cranial nerves

* V trigeminal

nerve

VIl facial
nerve

Trigeminal nemnve

Ophthalmic
Zone

Maxillary
Zone

Mandibular
Zone

Peripheral facial palsy

) Preservation of
- N/ forehead & brow
~ <. movements

. Inability to close /{ .
e & & drooping |
nfzi-alids i

W Lossof forehead ——
S, & brow movements / :
P o l | / .IIl
"

Loss of nasolabial
folds & drooping folds & drooping
of lower lip of lower lip

17



Examination
of cranial
nerves

* VIl stato-
acoustic
nerve




Examination of cranial nerves

location: cerebral’bulbus’,
bulbar paralysis/ bulbar

-PBISY
glossopharyngeus

e Xvagus
e Xl accessorius
W o%lossus

Corticobulbar Tract

Precentral gyrus

@@I Caudate nucleus.

Putamen
Globus pallidus

Thalmus

Hypoglassal nucleu

* | test for gag reflex by talking
about gas prices. "



Examination of cranial nerves/
bulbar paralysis/ palsy

(bulbus = medulla oblongata)
Symptoms e |IX
-dysphagia (difficulty in swallowing)
«difficulty in chewing glossopharyngeus
-nasal regurgitation » Xvagus
eslurring of speech e X| accessorius
«difficulty in handling secretions
*choking on liquids * Xl hypoglossus
«dysphonia (defective use of the voice,
inability to produce sound due to muscular
/laryngeal/ weakness)
~dysarthria (difficulty in articulating words
due to a CNS problem)

20



Extremities

Range of movements

— active (paresis - neurology) X passive (skeletal, joint or
ligaments - orthopaedics)

strength, muscle tone

paretic pyramidal signs (Mingazzini, Dufour)
irritative pyramidal signs (Babinski, Juster)
myotatic reflexes (spinal cord segment responses)

cerebellar syndromes
— taxis, diadochokinesis, muscle atonia, intention tremor
extrapyramidal syndrome

— elementary postural reflexes

— rigidity, bradykinesia, static tremor
21



Spinal reflexes

Se nsory neurons

Cell body of sensory Gray
Sensory (stretch) receptors neuron in dorsal matter
root
ganglion
Quadriceps muscles ‘ —
(extensors)
| Interneurons
‘ I‘i
1| J
\| c
1] wl
>
A
Flexor &
muscles *
Spinal cord
Moo ra rone (cross section)

serving quadriceps @ Sensory neuron

@ Motor neuron
@ Interneuron



Standing and gait

ROMBER?’S TEST position of feet
Romberg i
Balance Test
Eyes closed

.

Estimate 30s

Jendrassik’s manoeuvre

_Feet together

b

23



Somatosensory examination

touch and pressure
deep sensation,
proprioception

— lemniscal, dorsal
column

pain and thermic
sensation

— spinothalamic tract
vibration sense by
tuning fork

— dorsal column




Spinal tracts

Ascending tracts Descending tracts

Fasciculus gracilis Ventral white
Dorsal{ commissure

white Fasciculus cuneatus \

Lateral
column \ \ reticulospinal tract
Dorsal & Lateral

spmocerebellar
tract :

-
—

=
—

r I )
.
)

‘ 'A
15
i

\ orticospinal tract
& Rubrospinal
© tract

Ventral e—

spinocerebellar / Medial

tract reticulospinal
Lateral tract
spinothalamic tract Ventral corticospinal

tract

Vestibulospinal tract
Tectospinal tract

Ventral spinothalamic
tract

25



What should
we know
about spinal
tracts?

Descending tracts

Ventral white
commissure

Lateral
reticulospinal tract

Lateral
corticospinal tract

Rubrospinal
¢ tract

Dorsal
white
column

Fasciculus gracilis
Fasciculus cuneatus

Dorsal
spinocerebellar
tract

Ventral =

spinocerebellar Medial

tract reticulospinal
Lateral tract

spinothalamic tract

Ventral spinothalamic
tract

Ventral corticospinal
tract

Vestibulospinal tract
Tectospinal tract

Ceentral lesions (synngomyelia) Posteralateral celumn syndrome

{subacute combined degenaration)

Postenor column syndrome
{tabes dorsalis)

N J

Anterior spinal artery 20

Combined antenor hom call-
pyramidal tract syndrome occiusion
(amyatrophic lateral sclerosis)



Reciprocal action of sympathetic

and parasympathetic nerves

© ACh nicotinic ° muscarinic ACh
® NA receptor ganglion receptor
/
°—< ©) target
, P preganglionic fiber © tiss%e
spinal
eord postganglionic fiber
Vg
s—~o @ e IanrBNA
receptor
schematic arrangement of autonomic nervous system p pa rasyerathetlc
S: sympathetic
effect of effect of
sympathetic parasympathetic AChon NA on
nerve nerve NArelease | ACh release
terminal terminal

NA response
ACh response

P 1 T

plus plus
- ACh .NA

electrical stimulation of nerve
NA: norepinephrine
ACH: acetylcholine

0

reciprocal presynaptic regulation of neurotransmitter release

27



Other examinations
« lumbar punction A N N
. radiodiar;nostics ¢ 1 % - "‘ 1 ;t

/

g‘u «. w

« isotope methods

« USG + Doppler

« Angiography,

digital subtraction A.

« EEG

* sleep examination

« evocated potencials
« |aboratory methods
* meningeal signs

« ventriculography

* pneumoencephalography




Lumbar punction

T12—._ 3

* indications: diagnostics of
neuroinfections, demyelinization
diseases, tumours, ruling out T
intracranial hemorrhages

. contraindications: high
intracranial pressure, expansive - N
intracranial processes, sepsis, b BN
local infection, hemorrhagicL

Intervertebral
disc

umbar Puncture

diateses, vertebral .
deformities
* postpunction syndrome el

29
Lying Position Sitting Position



Oligoclonal Bands in CSF

Findings in normal abnormal

cerebrospinal fluid — =

..‘ ® i w4
b L >
e

A A
. * Oligoclonal Oligeclonal
o
. 3. . s W (.
- nt CSF Plasma CSF Plasma
Typical CSF Findings in Meningitis
Pressure WBC/mm® Glc TP
Type Appearance (cm H:;0) Predom type (mg/dL) (mgl/dL)
Normal Clear 9-18 -5 50-75 1540
fymphs
Bacterial Cloudy 18-30 100-10,000 <45 100-1000
polys
TB Cloudy 18-30 <300 <45 100-200
lymphs
Fungal Cloudy 18-30 <300 <45 40-300
lymphs
Aseptic Clear 3-18 <300 50-100 50-100 30
polys — lymphs




Imaging Methods
Lo o B st

Conventional radiography?

Skull, spine

Computed tomography (CT)

Head, spine, spinal canal, CT-quided
diagnostic interventions, 3-D recon-
struction

Magnetic resonance imaging (MRI)*
e Head, spine, spinal canal

e Skeletal muscle

Angiography3>

Cerebral, spinal; preinterventional or
preoperative study®

Myelography37

Diagnostic nuclear medicine

e Skeletal scintigraphy (“bone
scan”)

e (CSF scintigraphy

e Emission tomography?

Metallic foreign bodies, air-filled cavities, fractures, skull defects, bony
anomalies, osteolysis, spinal degenerative disease

Assessment of skeleton (anomalies, fractures, osteolysis, degenerative
changes, spinal canal stenosis), metastases, trauma, intracranial
hemorrhage, cerebral ischemia, hydrocephalus, calcification, inter-
vertebral disk disease, contrast studies? (brain, spinal canal, CT angio-

graphy)

e Tumors (brain, spine, spinal cord), infection (encephalitis, myelitis,
abscess, AIDS, multiple sclerosis), structural anomalies of the brain
(epilepsy), leukodystrophy, MR angiography (aneurysm, vascular
malformation), ischemia of the brain or spinal cord, spinal trauma,
hydrocephalus, myelopathy, intervertebral disk disease

e Muscular atrophy, myositis

High-grade arterial stenosis, aneurysm, arteriovenous malformation/
fistula, sinus thrombosis, vasculitis

Largely replaced by CT and, especially, MRI. Used to clarify special di-
agnostic questions in spinal lesions

e Tumor metastasis, spondylodiscitis

e Intradural catheter function test, CSF leak
e Cerebral perfusion, cerebral metabolic disorders, degenerative dis-
eases, diagnosis of epilepsy 31



Imaging Methods/
Radiodiagnostics

Morphological investigation methods (imaging)
— Xray
— Computational tomography
— Positron emission tomography (PET)
— (Nuclear) magnetic resonance
— Functional magnetic resonance
— brain angiography
— Ultrasonography (USG) and Doppler sonography

32



MRI (magnetic
resonance imaging)
example: multiple
sclerosis

Plaques,
LY
\'l
b 2
] 4
S Yu B

Healthy brain Brain with damag (lesions
or plaques) caused by MS

33



Computer Tomography

example: acute subdural hematoma

before and after evacuation




Functional magnetic resonance
(f MRI)

Principle: Detects BOLD
(Blood Oxygen Level
Dependent fMRI) signal. ]

Spatial resolution: 1 mm,
time resolution: no
theoretical limit, in practice,
only times in the range of 1 s
are used

Application: Analogous,
as in computer tomography.
Shows a succession of areas
as they are activated.

Healthy Subj
(Right Hand)

©
c
©
T
©
<L
SE)
L c
=g
<T
2E
So
.Q-n—:
o=
o
)
X
o)
P
=
w

Cortical Activity during Hand Movement

Contralateral Hemisphere

Ipsilateral Hemisphere
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Positron emission tomography

Principle: Radioactive isotopes "' C, 13N, 5 O and '8 F emit
positrones. They collide with electrons and emit two quanta of

gamma rays.
Spatial resolution: 8 mm, time resolution: no theoretical limit,
in practice, only times in the range of 1 s are used.
Application: Application of radioactive deoxy-glucose marks
tissues with active metabolism.

e o

Mild cognitive Alzheimer's
impairment disease




High
intracranial
pressure

Causes.

— Intracranial
bleeding

— infections,
abscesses

— tumours,
metastases

— brain oedema
— hydrocephalus

INCREASED INTRACRANIAL PRESSURE
(ICP)
(Symptoms Of lICP Are Opposite Of Shock)

* Shock *

} B/P
} Fulse
t Respirations

tB/F

| Fulse

} Respirations
(Cushings Triad)

INCREASED INTRACRANIAL PRESSURE

* Changes in LOC ¢ Headache
* Eyes

» Fapilledema
» Pupillary Changes

® Seizures
® |mpaired Sensory

« Impaired Eye Movement & Mator Furction

* Fosturing
* Decersbrate e Lus ina s a:
* Decorticate ol !--,'.-"'J’l-""--'.'- BIF

o Altered i.-‘.-.-,F-\ Fattem

® Decreased
Mot(}r FUF‘CLIOF‘
* Change in Motor Ability ® Changes in Speech
= "'L"\:-‘_'_,'ll'*:.'_]

* Yomiting

Infants: °Bulging Fontanels
Cranial Suture Separation 37
T Head Circumference
ooy il - High Pitched Cry



Intracranial
pressure
monitoring

Intraocular -

Subarachnoid
Interparenchyml

Intraventricular

pressure”

. Tympanic
Skull Epidural ’ membrane
Lateral ventricle displacement .
e (anterior horn) punctire o

Intraventricular

’(,-f', TN
v

Subarachnoid /. .-'-, S\

space

Source: Atchabahian &, Gupta R: The Anesthesia Guide
wivrw.accessanesthesialogy.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.

Retinography:
normal papilla vs
papillary oedema
in high ICP



Meningeal signs

* irritation of the
meningae
— neuroinfection

— subarachnoid
hemorrhage

— tumors on
meningae

— lesions of nearby
brain tissue

+
Q 1
nuchal rigidity Erudzinski s sign
|+
+H+ — +
f
Spine sign tripod sign (Amoss” sign)
7 g0e
_ +
+ /__} $
Lasegue’s sign Kermig's sign

39



inaled air

Sleep examination

— sleep apnea /
/th, Ay

300 0000 0G0 0200 0300 0400 05:00 : ™ .
== fimos an hour while stooping,
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Wake
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Electro-
physio-
logic
Exami-
nations

Electroencephalography: To assess elec-
trical activity of the brain'

Evaked potentials (EPs):

VEPs#: Study of optic nerve, optic
chiasm and optic tract

AEPs5: Study of peripheral and cen-
tral segments of the auditory path-
way®

e SEPs”: Study of somatosensory sys-
tems®

e MEPs%: Study of corticospinal
motor pathway

Electromyography: Study of electrical
activity in muscle

Electroneurography: Measurement of
motor and sensory conduction veloci-
ties.

Electro-oculography: To record and
assess eye movements and/or nystag-
mus

Surface electrodes: none
Needle electrodes: infec-
tion

Induction of seizures by
provocative methods?

e None

e None

e None

e May induce epileptic
seizures. Contraindica-
tions: cardiac
pacemakers, metal
prostheses in the target

area, pregnancy, un-
stable fractures

Contraindication:
coagulopathy. Risk of in-
jury in special studies"

Needle recordings con-
traindicated in patients
with coagulopathy

Caloric testing with water
contraindicated in patients
with perforated eardrums

Sphenoid, subdural or depth re-
cording? for special questions relevant
to the?preoperative) diagnostic eval-
uation of epilepsy

e Used mainly to diagnose prechias-
matic lesions

e Used mainly for diagnosis of multi-
ple sclerosis, tumors of the poste-
rior cranial fossa, brain stem le-
sions causing coma or brain death,
and intraoperative monitoring

e Used to assess proximal peripheral
nerve lesions (plexus, roots) and
spinal cord or parietal lobe lesions

e Pyramidal tract lesions, motor neu-
ron lesions, root compression,
plexus lesions, stimulation of deep
nerves, differential diagnosis of
psychogenic paresis

Provides information on motor unit
disorders in patients with peripheral
nerve lesions or myopathies. Not dis-
ease-specific. Disposable needles
shoulcrgce used to prevent spread of
infectious disease®

Localization (proximal, distal, conduc-
tion block) and classification (axonal,
demyelinating) of peripheral nerve le-
sions'2

Diagnosis and localization of periph-
eral and central vestibular lesions.
Differentiation of saccades



Electrophysiologic
examinations

Electroencephalography (EEG)
Evoked potentials (EP)
Electromyography (EMG)

Other methods (electro-oculography,
retinography, etc.)

42



Electro-encephalo-graphy (EEG)

Principle: The EEG signal is result of net
excitatory and inhibitory

post-synaptic activity in surface layers of
cerebral cortex. On the

surface of the skull this is sometimes called
macro-EEG, as compared to

micro-EEG recorded at the cortex surface
during surgeries.

Spatial resolution: due to crosstalks
coarser than 1 cm, time resolution: better
than in imaging, in the range of 1 ms.

Application: Epilepsy, sleep disorders, also
in investigation of sensory
systems.




— A. Genesis of the EEG

Skull
Summation Electrode
[
and \. :
synchronization | ' — 2

/ Pyramidal cell 3 \/
y C

of post-synaptic ©
potentials in
surface layers of
cerebral cortex.

Activation by
contralateral cortex
and nonspecific parts
of thalamus

Activation by specific

parts of thalamus

@ Inhibition by
basket cells

G ) T

|

L

Rhythm

VZANV/ANVI/ANN

/;h:hmus Negative feedback
‘/ 44
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— B. Wave Frequency Pattern of EEG
h\‘lﬁs\v{‘q‘f g‘r'.:'! ,’WMWWM‘*MW , "

~ J.f\v\;ﬂﬂ_‘,"]"."
o 8-13Hz ‘ ,J:l'\ &Mpf{:’ywhwm”w‘wﬂ
R PP TV O SUNpR——— Y
B 14-30Hz AV TP NSRS ———— I ]
A R S Y A AR
0 4-7Hz

oy A e
80.5-3Hz

.

IR LE _I'\
p N f\ Al \ E! \ U HE '.' it " 1"..',.! Uﬁ"! ,'f.
VATAVAVAVATVAVAVAVAVIVAVAV.VaVaVAT) :l 1L (il i'll: LA D il
il L. e I / WA s N. ~ .’-‘\L“ ' IJL'«‘F.]TL'H
1 Normal EEG frequencies LU L R I ERENNET m REOR
. iﬂ_.f'}x'. LA 1AW u.r\}( NL ’ ! -..,"1!’ \ /{}ﬂL‘f L.'.T!\}‘.';-";;pi \
V bd b i . d YR el sk I kI ¢

3 Rhythmic épiké-wave complexes in absences

Normal findings: EEG waves:

Alpha waves, 8-13 Hz, parieto-occipital region, marked in closed eyes

Beta waves, 14-30 Hz, frontal region

Gamma waves, 40-60 Hz, are not regularly used due to interference with electric power
net.

Delta waves, < 4 Hz, e.g in synchronous phase of sleep. 45
Theta waves, 4-7 Hz, e.g in synchronous phase of sleep.



Beta () 13-30 Hz

Frontally and
parietally

Alpha (@) 813 Hz

Occipitally

Theta (®) 4-8 Hz

Children,
sleeping adults

Delta (8] 0.5-4 Hz

Infants,
sleeping adults

Spikes d Hz

Epilepsy - 200
petit mal ., (18]
100

a

EEG Waves

AN AMI A A A A p s

AV WA
AN AN A~ AW AW~

AA\ APV NN

WRLTRTAA

0 1 2 3 Tirme [s]4
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Awake MWWV WAWMM WA AWV

Light sleep J\wm_/\f/\_ﬁwv\p/\
Howcan EEG i
look during

Va rious Deep sleep \/\/—\/“/\/

activities/

- Ceretral
pathologies?
100
W]
il
] I T T T ]
0 1 2 3 Time [5]4
Normal Slow waves Coma Seizure Loss of brain
EEG function
f i{' A ll I
WWWAWWY 4\ IVVV : "L‘-*
Decrease in blood sugar level -

47
EEG changes in hypoglycemia



Electromyography (EMG)

Principle: Recording from A Mol muscle B Denervated muscie G Myopethy
needles, shows
recruitment of muscle
fibers by motoneuron
stimulation, myopathies
and neuropathies can be
distinguished.

Spatial resolution, time
resolution: as in EEG

neuro-motor unit.




VEP —

visual

Evoked potentials

AEP — auditory- Ear-Nose-Throat Dept.

SEP — somato-sensoric
SpEP - spinal

1))

WX 1A

ELECTRODES

0 2
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Diseases of the motor unit

— A. Diseases of the Motor Unit

; Death of supra- Y Hyperreflexia,

Amyotrophic
lateral sclerosis

spinal neurons spasticity
Spinal ‘ ity o Paralysis
muscular atrophy | = edin o g —
1 . p ‘Y g« —> .motoneurons —>  Fasciculation
Poliomyelitis | —

Autoimmune ‘ of-motoneuron
Metabolic I \
(By, By, deficiency, > Slowing of conduction veloctty,
diabetes mellitus) ——> disorders of sensory functions

(sensory loss, paresthesias)  paralysis

(lead, alcohal)

) Toxic ,/’7
/

Genetic (Charcot-
Marie-Tooth syndrome)

Autoimmune

Fibrillations

3 Genetic Paralysis
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Myotonias
Norm Pathology

1 Action potential 2

Action potential Repolarizatlon
/‘M f( Na+ channel myOtOnia,
( " Na"  congenital paramyotonia,

Intra- ? e periodic hyperkalemic
cellular t I paralysis
ezt~ g2t Periodic hypokalemic

% ) — @ paraly5|§ .
g o Cl *\ *.\'.\\ cr Congenital myotonia
E_'-g lrf N — P (Thomsen, Becker)
é:’é K* d ===y K" K* Periodic hyperkalemic
v Ca’ \/ paralysis
2+

\/ \l' M v \_%-lalothane 5 Malignant

Contraction Relaxation | —> hyperthermla
Muscle

cell  Depolarization Repolarization
normal normal
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Muscular
dystrophies

— C. Muscular Dystrophies

Xp21 e ) Sarcolemma )

defect

Muscle cell

[ |
Defective dystrophin

::—, ) Disordered gait
Nonfunctioning
molecule \If
l Becker's dystrophy
milder course of disease
Severe
muscle dystrophy e
Respiratory
musclel
failure,
heart failure
Calf muscle
hypertrophy
Duchenne’s dystrophy

fatal course within
20 years

(Ijrawing by Duchenne)
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— E. Creatine Metabolism

>

—---f'"’f 2 1 ' Creatine

' - in plasma
H,C — COO np
Liver / | I

Creatinine
in urine

Concentration

Creatine
kinase
in plasma

Death of
. muscle cells

Muscle
dystrophy

Normal excretion:

Creatine 0
Creatinine 1.8 g/day
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Transcranial Doppler USG

= ultra-sonography,shows cerebral blood flow
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