Neurologic Examination
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\ Note: portions of the text are in a process of being translated into Elﬁglish
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SPEECH TESTING - See
SPINE TESTING T see
SIJOINT TESTING T see

Three main functions of nervous system
1. Sensory
2. Motor
3. Mental

Objective examination is started during history takingy observing patiet and listening to his / her
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speech.
Aging alone causes symmetrical changes!

EQUIPMENT FOR NEUROLGEIC EXAMINATION

INSTRUMENT USE

measuring body circumferences, length of extremities, size of s
lesions, etc.

measuring pupillary size, size of skin lesions, distances on
radiographic films

Stethoscope auscultation for bruits (neck vessels, eyes, cranium)

Blood pressure cuff checking blood pressure and orthostatic hypotension
checking pupillary reflexes, inspection of pharynx,
transillumination of infant head

171 for depressing tongue

Flexible steemeasuring tape

Transparent mrruler

Flashlight with rubber adapter

Tongue bladegqthree per patient) 21 for eliciting gag reflex

3 (broken)i for eliciting abdominal and plantar reflexes
Opaquevial of coffee testing smell
Opaquevials of salt and sugar testing taste

funduscopyexamination of ocular media and skin surface for

Ophthalmoscope beads of sweat

Tuning fork (256 Hz recommended) testing vibratory sensation and hearing

Otoscope examination of auditory canal and drum

10-cc syringe caloric ear irrigation

Cotton wisp ﬁgﬁﬁgﬂcﬁ)lled for eliciting corneal reflex; other loose for testing
Two stopperedubes testing hot and cold discrimination

Disposable straighgins testing pain sensation

Penny, nickel, dime, paper clip, key testing stereognosis

Page of stimulus figuregHalsteadReitan
screening test)
Reflexhammer eliciting muscle stretch reflexes; muscle percussion for myatoni

screening for cerebral dysfunctions

BABINSKI/RABINER Hammer

TAYLOR Hammer

TROMNER Hammer
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RIESTER DEJERINE Hammer

a»
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COMPLAINTS ( QUERIMONIA )

1. Lossof consciousnes§fainting, blackouts)

2. Sensory(exactlocation symmetry:
1) pains(incl. headachg
2) numbness(anesthesia
3) tingling (paresthesigs

3. Motor:

1) muscleweaknesqlocal, general) whatpacientas gali daryti ir ko negali (e.g. is this
weakness for brushing the hair or opening a ttaptbottle?)

2) involuntary movementgincl. tremors)
3) fallings (all adults who fall witlout ready explanation should be evaluated neurologically)
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4. Autonomic: defecation micturition , sexualdisordersflushing / pallor, (non)sweatingof
different body parts

Sleepdisorders
Mood / affectivedisorders

Memory disorders
Speech & languagealisorderqask forhandednesps

Seizures

N © 0o N o O

Trauma - mechanisms, forces & circumstangbsl t apklaustir liudininkus, paramedikus)
a) head injury
b) spinal injury

1 inquire aboutctions / maneuvers that patient suspects of triggering his/her sympttimes
reproduce these actions and per f or mlipélaigtaisn e c
i tegul parodo kaip lipa laiptais).

1 attention tosubjective descriptions of complahkgame words often mean different things to
individual patients.

HISTORY

1. Temporal courseof iliness
1) rapid onset(seconds + minutes)
a) VASCULAR EVENT ("negative" symptomssensory or motor); transient remission or
regression indicates that process is likely ischemic and not hemorrhagic.
b) SEIzURE("positive” symptoms sensory or motor).
C) MIGRAINE
d) TRAUMA
2) subacuteonset(hours + days)
a) DEMYELINATING proces
b) INFECTIOUSprocess.
3) chronic course(over years)
a) MULTIPLE SCLEROSIS(remissions and exacerbations involving different levels of
neuraxis)
b) NEURODEGENERATIVEdisorder (slowly progressive symptoms without remissions).

2. Previous nervous system disorders

1) disoders(meningiis, encefalits, seizure}
2) traumes
3) surgeries

3. Previous / currergystemicillnesses(esp.MALIGNANCIESI whether chemotherapy or radiotherapy
was given?, metastases, paraneoplastic syndrome).

If patient is known to have carcinoma, metastdisease is assumed to be basis of neurologic
symptoms until proved otherwise!

4. Vartojami ir vartotimedications (both prescribedOTCand illicit); e.g.:
digitalis Y yellow vision;
excessive vitamin A Y pseudotumor cerebri;
excessive pyri ceuopatne Y peripher al
aminoglycosides Y dizziness, weakness exacerbatio
alcoholi most common neurotoxin!

5. Exposure tdoxins (environmental or industrial).

6. Stroke risk factors:
1) TIAs
2) diabetes
3) hypertension
4) smoking
5) c/vdisorders (esp. atrial fibrillation)
6) anticoagulants, antiaggregants
7) oral contraceptive pills

7. Eamily history - existence of similar symptoms in other family members, possibility of parental
consanguinity

1 corroborate history by otherésurrogatehistorians- family, friends, observerparamedicsto
expand patient's description.
esp. in cases of memory loss, personality change, drug & alcohol abuse, physical abuse, loss of consciousnes:

1 summarizehistory for patient- effective way to ensure thall details were covered sufficientl
patient (or surrogate histani family member, caregiver) may correct any historical
misinformation at this time.

1 end by asking patientvhat he / she thinks is wrongallows physician to evaluate patient's
concens about and insight into condition (some patients have specific diagnosis in mind that spt
them to seek medical attention).

HISTORY indicatesdisease natureor diagnosis whereasEUROLOGIC
EXAMINATION localizesit andquantitatesits severity.

Generéadiagnostic algorithm:

Where is the lesion?
z
What is the lesion?

90% diagnosis depends on patieREpICAL HISTORY and remainder 10% comes froWBUROLOGIC
EXAMINATION & LABORATORY TESTS.

GENERAL EXAMINATION

1) pulse& BP . .
2) breathingpattern( di af ragmi n-itarkpyom&kwiumasni O raumenO

HEAD

1. Face-bendra igraigka, veido detal as, pl aukai
2. Skull shapesymmetry,malformaions
1 head circumferenceghould be measurddormally 55 + 5 cm in adults); routinelyonly
chil dgen O 2
1 palpable lesions under scalp
3. Distension of scalp veinssign of increasindgCP.
4. J e s k galvas gkauansaisperkutuoti sinusus ir processus mastoideus; sinusus bandyti ir
transiliuminuoti.

BACK
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1. Alignment & deformities
2. Limitation of motion (judesio blokas segmentas ir kryptis).
3. Percussion (intraspinalesions frequently produce localized pesiaa tenderness).
4. Palpation:
1) processus spinosi
2) paravertebral (per pirgtN nu-stuburbdur i o
sNnar aliai)

3) plexus cervicalis, brachialis et lumbalis.
1 pressureover nerve rootsnay produce pain.
1 generalized paraspinal tendeessmay represent arthritis anyositis,but rarely is associated
with intraspinalpathology of surgical significance.
5. DYSRAPHIC LESIONS: dimples, nevi, localized hair growth, dermal sinusegelomeningoeles

EXTERNAL SIGNS OF TRAUMA

1) skalpo p a § e-iagigmd & palpii m & tri

2) k auk ol & s(palpuojgnosteformacijosk r auj as nWoslyijkevoardjaaus O |
periorbitalinammafomdgset r ofather deklirHG >n a s

3) veidotraumos( ap gi | r &t i ténderness trepitup, falsedmodidournai s Nk andi s
kraujas/@a mal ai / ki ti svetimklni ai e/chiigmmasgisi) ;d.
septal hematoma, CSF rhinorrhea

4) stuburas-pri verstind padéatis, pal pubai kletienana
tikrinant meninginius si mpitroemesplics-pr ando ri

N.B.k o | neeksklIl i uduo tligonibmiankstytil'y ar os tr aun
5Ygretut i néksr ittriamdmospi | vas, juosmuo, gallnis.

MENINGEAL SIGNS
-rutini gkai netirmamarma@hH).Ni ama ti k DZari ant

1 position patient supine with no pillow; expose and fully extend both legs.

1. Nuchal rigidityi passive flexiorchin-to-chest

1 lateral neck movemenége pre'served (vs. in neck rigidity franmusculoskeletal pajn

2. Kernig sign(bent-knee leg raising - ligonisgu | i ant nugaros, pasyvVvi :
kampu per kIl ub(withiourlek lkkahd placed ddar meadial hasnstringsuse your
right hand to extend knee (while hipmmintained in flexion)s k auda, nei gsiti e:
Y'n"c,_‘
& ..v) L.
4l 11
AL _i‘f"’ . i
)

Kernig’s sign:
resistance to full
extension of leg

at knee when hip

/4 |Less than 135° is flexed

3. Brudzinski signs ligonis guli ant nugaros:
1) neck (s. upper) sighpasyviai lenkiama chito-chest
2) middlesigns paudgi amas virgutinis simfizas
3) contralateral (s. lower) signatliekamas Kernigo sintpmas**
*esant meninginiam dirginimug, 0 j os r ef | ek.si |
**esant meninginiam dirginimup r i e giongarefl eksi g

Brudzinski’s sign:
flexion of both hips -
and knees when neck -

is passively flexed s

Dementecklderlypatients may havialse positivemeningeal signs!

Pediatricaspects’ see

SENSORY EXAMINATION

LESIONLOCALIZATION GUIDE Y see

1 requires cooperation and concentratigrphtient- provide brief introduction to purpose and
methods of each sensory test.
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in obtunded patientsensory examination is reduced to observing brisknedsfefsive
movementsn response to noxious stimulus.

in alert but uncooperative patienevaluatgroprioceptiorby noting patient's movements
requiring balance and precisiarytaneous sensationay be unexaminable!

f sensory testing readily fati guerspegied testimgmtt (
another time is often requred to confirm abnormalities.

ligonisn usi rienggiismer kns

tuo paliu ap ¢giiNEURGCUMEBNEOUS STIGATIA (8.9.café dudaitspots, cutaneous
angiomata, adenonsgbaceum

1 vary pace of testingo that patient does not merely respond ta yepetitive rhythm.

T
T

Tiriant DERMATOMUS, j udama t ai p palygirdi dretimis gesnmatorsus g al a
a) g a | | inciksliariai.
b) liemenyjei up and dowranteriorly or posteriorlyusually, some physiological overlap
occurs at sensory level when examifiiest moves rostrally then caudally).
N. B. nepami pgkapg auepbet yodpér servical dorsal roats)

tarpvyigalt asblti vienintelis pogymis, kad n
Skriningui( j e i pacientas neturi sensoriniO nusi skt

1) light touch over arms & legs
2) pain & vibration in hands & feet
3) stereognosis

1. Light touch (esthesia)with fine cotton wisg touch skin lightly (avoid any pressure on
subcutaneous tissueask patient to rggnd whenever you touch his skin.
ARespond whenever you feel a toucho
1 thresholds are increased in elderly.
1 quantitativeassessment of light touch threshels=MMES-WEINSTEIN nylon monofilaments
(standardized thickness creates specific force at point which monofilament bends after cont:
with skin).

2. Pain (algesia)
1) superficial pain-a d a tir Aukwedaiktui ask patienfi Shar p .or dul | ?0
N. B. skausmN test uoj donlyiolkcheekpatign@liabdity! o b
2) deeppain (ask patient to report as soon as he feels discomfsai)eeze muscle bellies (e.qg.
calf, biceps) or apply pressure to finger or toe nail beds.
Do not applypressure with instrument, e.g. pen!

3. Temperature( ner ei ki a, | ei skailudsumimaigaiintjuuvtdilmaaii nso
vandeniu (arbatuningforkv i ena koj el a galta, kita pagild
1 itis satisfactory if patient can identify as mraflask that is 386°C and as cool one that is

28-32°C.
1 between 28 and 32°C, most individuals can distinguish temperature differences in 1°C stej
4. Vibration
1 128256 Hz tuning fork is placed firmly ovelistal IP joints of finger and tgexaminer suppts

joint by placing his finger under patient's joint).

1 ask patient what he feels (if uncertain whether patient feels pressure or vibration, ask him to tell
you when vibration stopswhen you stop fork vibrating with your fingers; examiner feels
vibrationthrough patient's joint and should note vibration end about the same time as patient);

ADo you feel vibration / buzzing?bo

1 after patient stops sensing, quickly move fork to identical spot on contralateral limb without
striking it again (it is normal tperceive 3 additional seconds of vibration after such
transference).

gtuose vibration sense is O.K., t
gtuose vibration sense is i mpaire
malleoli, anterior tibial area, anterosuperior iliac crest, sacrum, spinous
process of vertebrae, sternum, clavicle, styloid processes of ulna or
radius,epicondyli,skull.
N.B. vibration sense is often first sensation to be loptimpheral neuropathyvs. in
sensory cortex lesiongbration sense is most preserved!
N.B. vibration sense is often first sensation tambemallydiminished inelderl ( t uo met bl
testuok position sengg e | nesutrikns, tai tikrai nor mal

r
r

5. Proprioreception (position sense)
1) locatelimb in space

2) lankstytir ankos ir kojos | ar 1V pirgto falan
neighbor fingers)
I before testing, while eyes are open, demonstialethi s i s up, and t

i ask patiento close eyes and identify directions in random sequence of small
movements (e.g. up, down, down, up).
ARCl ose your eyes and tell me whi ch
T ] el pirgtuose position sense is O. K.,
i jeiligonisneteisingsfinust ato judesi o kryptDZ tirize

i normal threshold is-80 in interphalangeal joint of index finger, &t shoulder;
*patient with absence of position sense will have 50% error rate (answers that
are consistently 50% in error should be viewed with skepticism).
3) rankoms tinkdinger-to-nose, fingerto-finger tests
4) kojoms tinka irRombergo test
1 proprioceptive loss often produceseUDOATHETOSIOf outstretched limb.
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6. Discrimination (all other types of primarysensath mu st be i nt actitestipgat i
sensory cortexalways compare symmetric sites!!! )

a) STEREOGNOSIS(skrininginis tyrimag-1 i go ni s epdvaiimat NDZ( monet a,
sNvargala, etc.) ir vartydamas del ne | Dz
but should not use contralateral hand at same time).

1 normally, familiar objects can be named within 5 seconds of contact.
N.B.askingg o di stinguish fAheadso from Atail o

b) GRAPHESTHESIA S.NUMBER IDENTIFICATIO N (kai pakenkta motorika ir negali atlikti
stereognosjsant odos buku dai ktu igbraigyti s
enoughto occupy most of palm).

i testareasyalm, , , -
1 clearest figures for interpretation are 8, 4, 5; most diffic@lt9, 3.

C) TOPESTHESIA S.POINT LOCALIZATION-p al i est i odN, ligonis af
pasako), lr tai buvo padaryta.

d) BARESTHESIA - place two objections of different weight in sequence in patieat's and
have him identify which is heavier.

€) TWO-POINT DISCRIMINATION T using sides of two pins touch in two places
simultaneously (alternateregularly with onepoint touch)i find minimal distance which
patient can discriminate one from two points (norrgarm).

distancey - in sensory cortex lesiosr i nner vat i penropdteyn s i
%
6oF // /

S /

%3 ij 1‘\ / 3 4
[N ‘, \ /

o o

2ot |

! [
0 //'
0 '. !l-l
i
\/ ;ﬁvw,—/\ s »
~W\ &b) )
\_/‘—\\ B /
f) EXTINCTION (testing fOrHEMINEGLECT) | simultaneously stimulate symmetrical areas on

both body side$ ask patient where he feels touch (normally should feel both stimuli;
parietal cortex lesion only one stimulus may be recognized).
N.B. if affected side is stimulated in isolation, itégognized normally!
e.g. touch in turn and ask which has been touched; now touch both
hands simultaneously and ask whether left, right or both sides were touched.

Areas that normally are less sensitive to touch

1) antecubital fossaupraclavicular fossa, neck.
2) areas of thicker skin (e.g. elbow, regions covered by calluses).

Radus jutimo sutrikimys

bl t i mwastiribassw o apaki tusi o tagko ju

f tai syklda ma

1
1

nuo patol ogi nas mach mae sensitivikto n o

appearance of sensation than to its disappearance).

level of spinal lesionis more likely to be indicated by cutaneous sensory loss than by motor
signs!

dermatomalss. peripheraherve patterii by mapping altered sensation areas:

-

Fasc.gracilis et cuneatus vibracija, propriorecepcija, taktiliniai (diksriminaciniai).

Tr. spinothalamicusi t-ra, pain, taktiliniai (nediskriminaciniai).

S e n s o r_ i indigkringinadja. a

LHERMITTE sign (spinal posterior columdemyelination) neck flexion(stretches and irritates
damaged fibers in dorsal columns of cervical sp¥he) e | eshacklike feeling that travels down
spine or into extremities.

SPURLING. test (cervical rootdisease)patient is seate@xtended neck is rotated alaterally flexed to

si d

e

of symptoms Y careful pressure applied

pain / numbness in upper extremity.
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\ﬁ/miun’s Notes NEUROLOGIC EXAMINATION D1 ()

Axial loading test(cervical diskpathology): patient standingxkaminep us hes dowsr on
h e a dheck pain

CUTANEOUS INNERVATIO N

DERMATOMES see palso PN1=> (radiculopathy)

C17 no such dermatonhe
interaural line T border between C2 and ophthalmicus

C21 occiput

C31 neck, thyroid cartilage

C41 clavicle suprasternal notch
(C3-47 cape area)

C51 below clavicle

C61 15-2"fingers

C71 34 finger

C8i 4-5"fingers

C4(5) abuts onr2(1)
T2 71 axilla

T4 7 nipple

T107 umbilicus

L1 7 inguinal (femoral pulse)
L2 7 medial thigh

L3 1 mediatanterior knee

L5 7 big toe

S17 little toe, lateral heel
S271 popliteal fossa
S2Cx convergeoncoccyx( bul | 6s eye) not anus'!

N.B. as one passes from one skin areadfacent area supplied by much higher spinal segment*, it is
normal for patient to sense sudden increase in stimulus at point of segmental border.
*e.g. on chest where dermatomes C4 and T2 abut.
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\,u Notes NEUROLOGIC EXAMINATION D1 (8)

c2

C4

vi
V2

Trigeminal

Cutaneous Nerve Distributioispper limb):

Upper lateral brachial
cutaneous (axillary)

Supraclavicular

Upper lateral brachial
cutaneous (axillary) ——

\

Posterior brachial
cutaneous (radial)
& lower lateral

Posterior brachial £
cutaneous (radial) Medial brachial brachial cutaneous
& lower lateral cutaneous &

brachial cutaneous intercostobrachial Posterior antebrachial

cutaneous (radial)

Lateral —/— Medial
antebrachial antebrachial

cutaneous cutaneous
(musculocutaneous)

Lateral antebrachial
cutaneous
{musculocutaneous)

R

— Median

Radial
Median

Ulnar

ANTERIOR POSTERIOR

Cutaneou$\erve Distributionglower limb):
Ventral

rami,

spinal nn.

llichypogastric n.
Genitofermoral n.

\
(

llivinguinal n.
Lateral Lateral
femoral __ famoral
cutanequs n. cutaneous n.,
Obturator n.
Posterior
Femoral n., femoral
anterior cutaneous n.
cutaneous branches
Medial
Lateral sural Lateral
sural cutaneous & sural
cutaneous n. sural nn. cutaneous 1.
Saphenous n.
- Superficial
Superficial
roneal n.
peroneal n, peronea
Tibial n., Tibial n.,
medial lateral
calcansan calcanean
Sural n. branches branches
_ Deep Medial Lateral
Medial & peroneal n. plantar n, plantar n.
lateral
plantar nn.

ANTERIOR POSTERIOR
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NEUROLOGIC EXAMINATION

D1 (9)

C3
C4

£

C5 - C4

——
-T2 Axillary n.
=3 T4 Med. brachial
cutaneous and
-— T6 \ intercostobrachial nn,
= Ts ‘ Med. antebrachial
b

4-T10

- T12 <
N
J ‘Q \ , ~ Median n.
‘ Iliahy;;;:rstr;i-c n.
’ .. llioinguinal n.

h .~ Ophthalmic n.
\ _ Mandibular n.
' Great auricular n.

‘-“ Transverse colli n.
‘ Supraclavicular nn.
Intercostal nn.
X 1. Ant. cutaneous rami

d‘ 2. Lat. cutaneous rami

cutaneous n.

Lat. antebrachial
cutaneous n.

Radial n.

Genitofemoral n.
Obturator n.

Lat. femoral cutaneous n.

Ant. fermoral cutaneous n,

52

L5 4 Saphenous n.
Lat. sural cutaneous n.
s1 Superficial peroneal n.
l Sural n.
-ﬁ' Deep peroneal n.
Medial plantar n.
Greater occipital n.
Lesser occipital n.
Great auricular n.
Transverse colli n.
l Cutaneous branches of dorsal
rami of spinal nn.
Supraclavicular n.
T2 _ Lat. cutaneous branches
T4 of intercostal n.
T8 -— Auxillary n.
—— Post. brachial
T8 cutaneous n.
— Med. brachial cutaneous
T10 \ and intercostobrachial nn.
5 T12 Post. antebrachial
& L1 cutaneous n.
L2 7~ ] Lat. antebrachial
S4 ‘ ‘ cutaneous n.
Med. antebrachial
QH‘ ‘ cutaneous n.
53 "‘ N Ulnar n.
Radial n.
Median n.

L3

L4

L5

Obturator n.
Ant. femoral cutaneous n.

Lat. femoral cutaneous n.

Post. femoral cutaneous n.
Lat. sural cutanecus n.
Sural n.

.’ y,  lliohypogastric n.
i Clunial nn.
\

1 Saphenous n.

L Calcaneal nn.
‘ Saphenous n.

Plantar branches of tibial n.
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NEUROLOGIC EXAMINATION

D1 (10)

Opthalmic division
Trigeminal { Maxillary division
Mandibular division

Great auricular,C.2,C.3

Cervical plexus,

superficial branches
Intercostal ¢ Lateral cutaneous br.
nerves
T2-T.11 {Amanor cutaneous br.
Axillary
Intercostobrachial
Medial cutaneous
Musculocutaneous
P‘oastenor
. ) cutaneous
Radial Superficial
Brachial branch
plexus
Median
Ulnar C.7
llioinguinal \
Genitofemoral
Lateral cutaneous E
Lumbar Anterior
plexus cutaneous
rami
Femoral
L3
Saphenous ——
L4
Lateral cutaneous L5
nerve of calf ’
Slacral Sciatic Superficial and
plexis deep peroneal
Sural
S
Medial plantar
Sural
Lateral
plantar
Tibial
Lateral
plantar
Saphenous
Medial
cutaneous
Lateral
plantar
Medial
plantar

Radial

nerve
Median Ulnar
nerve nerve

Lateral cutaneous
nerve of thigh

Lateral cutaneous
nerve of calf

Superficial peroneal
nerve

c5
73—~
U
L1
c6
L2
c8
L3
c.7
L3
L4

Ophthalmic division
Maxillary division

}Triueminal

(ég - l Mandibular division
. |- Mastoid branch,C.2,C.3 s i
3 . . uperficial
C.3 oL [ — Great auricular branch, C.2,C.3 § cervical plexus
Cc.4 —LQ Occipital, C.2
| Occipital, C.3 Dorsal
4 Occipital, C.4 branches
’/ Occipital, C.5-C.8
AN
v Supraclavicular,C.3,C.4
T -
v = J Dorsal rami of thoracic nerves
T 15y t}
v 16 v
- —T’7_"/ Cutaneous branch of axillary
L5
TT8 V Lateral cutaneous branches
s J of intercostal nerves
1
9 _v
2 TA0 v Medial and lateral cutaneous br. of radial
T Y Intercostobrachial
T2y j Medial cutaneous
H Musculocutaneous
Y
’ Anterior branch of radial

LA.'S—Z

Median

W

X

S

’;.\‘"\\‘\

Dorsal cutaneous branch of ulnar
“Gluteal branch of 12th intercostal
Lateral cutaneous br. of iliohypogastric

I

IS

il

\\7,/
\

T

\

Z;

325

Lateral branches of dorsal
rami of lumbar and sacral

T

Medial branches of dorsal rami, L.1-S.6
Perforating branch of
osterior cutaneous
Lateral cutaneous

=

} Pudendal plexus

% — Obturator
%‘ Medial cutaneous \ Lumbar plexus
Z| Saphenous I Femoral

Posterior cutaneous
— Superficial peroneal

Common

peroneal

Sacral plexus

Sural
Tibial

Lateral plantar

L4

C3 Front of neck

T4 Nipples

T10 Umbilicus

C6 Thumb

L1
Inguinal

C8 Ring and little
fingers

L3 Knee

L5 Anterior ankle
and foot

S1
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A C3 Back of neck

Radial
nerve

C6 Thumb

Median
nerve

S5 Perianal

C8 Ring and little

fingers
Lateral cutaneous
nerve of thigh
Lateral cutaneous
nerve of calf f
Superficial peroneal
nerve
S1 Heel

DETECTION OF SENSORY MALINGERING

N.B. it also applies to nonorganic sensory disorders (e.g. conversion reaction in hysteria).

CLUES:

1) zonehyperesthetidor one sensation arahestheti¢or another

2) anesthesia witeBharp (!) demarcatiotihat does not fit any peripheral nerve or dermatome in
hands or feet (withverpshayp liaerofddensatcaian katijomtyijes

3) anesthesia exactly taidline (esp. midline change for vibration senserdveny areas)

4) absolute lossf all cutaneous sensation

5) loss of hearing and vision on same side as skin anestpasgsensory lo3s

6) hyperesthesia thaesolveswvith mild distraction

7) markedvariationwith repeated examination

8) preserved functiodespite dramatic sensory findings (no clumsiness or ataxia, and gait is
unaffected).

DIAGNOSTIC METHODS (patient eyes closed!!!):
1. Ask patient to respontyes” when he believes that stimulus has been appliedraoid when
he does noteel that stimulus waapplied must be done quickly and only once!
malingering patient may be identified such that timing of answer "no" exactly coincide:
with each stimulus contact.
2. Mark boundaries of alleged anesthetieawith pen; when testing iepeatedat short
intervals alleged area will be found to vary considerably.
3. Zig-zag test- borderof hypesthetic or anesthetic zone is marked; start again at periphery of
limb and work upward with stimulus in zigag fashion.
in malingering patient, border may shift downwéadd repeated tests will continue to
bring it lower)- patient is led to feel greater distance has been covered in straight line
reference.
4. Draw figures of different shapes on patient's skin; figures are drawn such that part of outline
falls within allegedanesthetic area and part without.
malingering patient may correctly identify figure even when critical portion of figure
necessary for identification is drawn within alleged anesthetic area.
5. Cross patient's hands& fingers behind backand then proceed test sensibility.
in malingering patient observer may see bending of alleged insensible finger as it is
touched or hesitation in responding to stimulus.
6. Withdrawal from pinprick is one of least useful modalities (because some patients may
withstand greapain without withdrawal!).

MOTOR EXAMINATION

LES| QNDOCALI ZATI ON c@®DE

It is axiomatic that patients typically ham@tor signs before* motor
symptoms** and, converselgensorysymptoms before sensory signs.

*patients with even severe weakness may not report symptoms of weakness!
**usually reported by patient in terms lofss of specific functions (i.e. difficulties with
specific taskp

N.B. symptom of "weaknesstithout findings of weakness on examinaisnot usually result of
neuromuscular disease but can be sign of neurologic disetsée motor unitor more comranly
symptom of diseaseutside nervous systeaitogether!

N.B. painpresence may invalidate motor examination!

If it is not possible to perform formal motor testing (patient is not cooperative or is comatose)

1) motor movement should be elicited &yplication of noxious stimuii record any movement of
extremities (kuriomis gallnédmis ginasi nuo
N.B. voluntarypurposeful movement must be distinguished from abnormal motor
posturing (decorticate, decerebrate)!
2) check formuscle tondetting limb passivelyo fall down.
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False localizing motor examinationi see

1. SOMATOTYPE (BODY GESTALT), MUSCLE BUL K

patient in state of sufficient undress.
skrininguii pelvic & shoulder girdles, hands(thenar, hypothenar, spaces between metacarpals).
i upper extremitieshould be inspected in both pronated and supinated positions
(differences in extensor and flexor compartments of forearm).
i lower extremitieshould be observed from front and back while patient is standing.
¢ if asymmetry i s app arienmeasurdt olfjectivelgy ehsurmagigirth and ¢
comparing sides:
i point (at which circumference is to be measured) is marked with ballpoint pen, usually
at point of greatest estimated girth.
i to find same site on opposite limb, distance to closest lamaynark is measured, and
that measurement is used on opposite limb.
i muscle bulk is greater in dominant limb.
i normal difference between sides: O 1.0
1 in most cases, significant asymmetry indicatesoPHY (in sane cases, it may be unusual
HYPERTROPHYOIr PSEUDOHYPERTROPHY.

=a =4

MUSCLE ATROPHY
ayneurogiereirnd erinis paralygius
b) mi o g eimmiiopadija
c)artrogemkinlaoz a

N.B. mild atrophy of hand muscles may be duagdimg(sarcopenia).

i
]

Flattening
of mild
atrophy

Atrophy

Hand of a 44-year-old woman Hand of an 84-year-old woman Hand of a 44-year-old woman Hand of an 84-year-old woman

MUSCLE HYPERROPHY

1 differentiate fromPSEUDOHYPERTROPHYmuscle tissue replaced by excessive fibrous tissue or
storage material) generallysymmetrical and involvesalves(compare muscle buletween
upper and lower extremitiés

2. ABNORMAL MOTOR ACTIV ITY

FASCICULATIONS
1 observe relaxed limbs that are illuminated from behind.
1 place to lookfor fasciculations depends on subcutaneous tissue amount:
i thin elderly men shoulder girdle and pectoral muscles are often good.
I more adipose peopidirst dorsal interosseous muscliehand.
I fasciculations are best observedéafaxed tongugno subcutaneous tissue separates
muscular layer from epithelium).
1 forcible contraction or muscle percussion nragrease frequencyof fasciculations.

N.B. fasciculations are commonly experiencedanign phenomenon in absence of
any disorderMotor neuron disease never starts with fasciculations hlone

DYSKINESIAS (tremor, chorea, athetosis, dystonia, etpiimary testing conditions:
1) REST - sitting quietly in comfortable position (extremitidly relaxed and supported so that
patients are not holding posture); when engaged in conversation, most normal individuals have
spontaneous hand gestures, often cross one leg over other, and smile when chatting.
N.B. sitting position is one of rest faxtremities but one of activation farunk andneck
muscles (if you need to relax them ailseselying supine position!)

71 if myoclonusor heightenedtartle reflexis suspected, investigator shosladdenly clap hands
or drop book on flooto surprise pagnt.

2) STATIC POSTURE i observepostural tremor chorega myoclonic jerks dystonic tremor(patient's
own compensatory movement to overcome dystettiarefore tremor is maximized in position
that opposes natural dystonic contraction).

1 ‘flapping tremor' (asterixig (hepatic failureor CO; retentior) may be apparent only when
arms are outstretched with hands dorsiflexed:

3) VOLITIONAL ACTIVITY
finger tapping:
i slow and cramped in hypokinesia;
i sloppy and overridden with additional movements in chorea;
I mayprecipitate spasm of contorted hand posture in dystonic.
handwriting:
i bradykinesia causes small and cramped parkinsonian script (micrographia);
i action tremor causes large, tremulous signature;
i dystonia induces irregular script and often patient will neeatljust pen
several times because of painful spasms or involuntary dystonic movements.
finger-to-nosetask helps differentiate tremors.
speech to detect dysarthria, hypophonia, language disorders; talking is common motor
act that induces overflow dystermovements elsewhere in body.
Movement disorders of all types can affect production and clarity of speech!!!
4) WALKING

3. MUSCLE TONE

1 ask patient toelax completely(it is useful to distract patients attenjesnom must be warn!
1 patients vary imBILITY TO RELAX :
i itis easier to relalower extremitiesn sitting position, whereasgpper limbscan be
examined in either sitting or lying position.
i mildly demented elderly peopiend to voluntarily help move limb in desired direction.
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i painor bone / pint abnormalitiegnay cause resistance to passive movement.
i in completely relaxed patient, no resistance should be felt at wrist and elbow, and
minimal resistance at shoulder, knee, and ankle.

N.B. limitation of joint range of motion or painless swellingof joints is often sign of
unsuspected neurologic lesion!

1 move each joint through full range of flexion and extensidirst slowly, thenquickly .

1 compare sidesiminimal but pathological increase in tone may initially be considered normal until
one compares it with normal side)

UPPER EXTREMITIES hold patient's hand as if shaking hands, using your other hand to support patient
el bow Y r ot at eexténd wristaetbow, andfshoelder a n d
Vary speed and direction of movement!

1 flexion of wrist can be compared by noting distance thumb can be brought to flexor aspect of
forearm.

1 shake forearm and observe floppiness of movements of hand at wrist.
1 with arms raisé overhead, compare degree of flexion or limpness of wrist on each side.

LOWER EXTREMITIES
1) begin by rolling or rotating leg from side to side:
- | !

| |
—d b7

2) briskly lift knee into flexed position, th

en extend:

3) flex-extend ankle:

L el
y a4

r&_/r”/ y h
1"-@\ /,"
-w
1 place your hands behind thigasd rapidly raise them after instructing patient to let leg flop:
a) normal tone - heel may come off bed slightly and transiently and then drag along sheet; he
drags along table surface for variable distance before rising.

b) heel offlaccid legwill be dragged across bed from very beginning.
c) increased tone- immediate heel lift off surface and never fall back to bed.

TONUSZ - A(HYPO)TONIA (S.FLACCIDITY)

TONUSY:
a) SPASTICITY
b) RIGIDITY
C) PARATONIA/ GEGENHALTEN

4. MUSCLE STRENGTH

Power may be examined in variety of ways
A. Direct testing - patient is asked to push or pull in specified direction against resistance of
physician- strength ineach muscle group is grad@d- 5 by scale developed by Medical
Research Council
B. Observation of task performance- useful in detectingnild, asymmetd weakness

C. Functional testing with quantitation (e.g.countingnumber of times person can perform
deepknee bend otiming length of time arms can be held abducted to 90 degrees)
providesreproducible datdor assessment of changes over time.

RAUMEN®& GDS s kK(Medical Research Council rating of muscle strengthaximum force
generated by effort to move involved body area:

0 - no contractior(paralysis)

1 - palpablemuscle contraction, no limb movement (paresis)

2 - active movement igravity-neutrd plane (paresis)

3 - active movemenagainst gravity{paresis)

4 - active movemendgainst gravity and resistanaaresis)

5 - normalpower

[ skal &s i largeiraknge matength between grades 4 and 5;
todal kai kas dar na4ardoj a papi

1) UPPER EXTREMITIES :

T triceps, biceps

FLEXION
EXTENSION

T wrist flexion, extension
i handgrip( duok suspausti savo |1 ir LIl pir
abi puses dnganabbuctiam& egtdnsiar)
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Patient

Examiner

T finger adduction & thumb opposition (instruct patient to hold his thumb tightly
against his fingertips; pull yothumb between his thumb and fingers):

2) SHOULDERGIRDLE -pr i e gi namalsatadbidukmgayjdagi;ame abdukuo
(scapula alatam. serratus ant. silpnumas pri egi namas addukcij ai

3) excursionsof RIB CAGE.
4) ABDOMINAL MUSCLES T have suping@atient dosit-up or justraise head(watch for umbilical
migration upward Lord BEEVOR signi paralyzed lower abdominal muscles, but intact upper

muscles).

5) LOWER EXTREMITIES T test hip flexors, abductors, adductors, knee flexors, foot inverters and
everters:

DORSIFLEXION PLANTAR FLEXION

Knee extensors are testedd®ep knee benglantar flexor§ by toe walking foot dorsiflexors
i by heel walking

6) tests to detect mild paresis

Upper BARRE signT patient is asked to extend arms in fully supinated position while keeping
eyes closed; mildly paretic arm gradually becomes pronated and sometimes flexed anc
drifts downward (pronator drift").

Lower BARRE signi patient is placed in prone position wiitmbs flexed at knees; paretic
limb is unable to maintain flexed position and leg extends.

Digiti quinti minimi sign (hyperabduction of outstretched fifth finger on paretic side).

Forearm rotator sign - patient rotates forearms around each other; paretic arm tends to stay
fixed while good arm rotates around it.

7) objective measurements DINAMOMETRIJA (e.g. handgrip ergometer or by having patient squeeze
inflated BP cuff).

Symmetric weakness
proximali MYOPATHY*, distali POLYNEUROPATHY**

*exception- Kugelberg-Welander syndrome
**exceptioni myotonic dystrophy (affects distal limbs)

NEUROGENIC weaknessatrophy > weakness; initially affects distal muscle groups; reflexes early
absent; fasciculations sensory changes.

MYOGENIC weaknessweakness > atrophy; initially affects large proximal muscle groups; reflexes
long present (diminish in proportion to weakness degree); no fasciculations & sensory loss.

NEUROMUSCULAR JUNCTI ONAL disorders:. fatigableweakness (initially in extraocular and bulbar
muscles); reflexes present; no atrophy, no fasciculations.

HYSTERICAL weakness normal resistance to movement, followed by sudden giving way!

Hypotoniamay be associated with normal strength or with weakness;
Enlarged musclesnay be weak or strong;
Thin, wasted musclemay be weak or have unexpectedly normal strength.
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5. FUNCTIONAL MOVEMENTS

- bring out more subtle deficisscaping detection when muscle strength is tested against resistance.

1) walking (gaitobservation is essential component of neurologic examirifljjarbserve
patient in following sequence:

I SITTING (to make sitting balance more challenging, ask subject to sit on examining
table with arms and legs not touching any support surface);

i ability to ARISE FROM CHAIR

I STANDING unaided (static balance); note distance between feet (indicator of lateral
stability)!

I GAIT at slow then fast pace;

I passage throughARROW SPACESDISTRACTIONS, TURNS,

I TANDEM WALKING heelto-toein straight line(tests laterastability - indicator of
cerebellar and vestibular dysfunction);

I PUSH PATIENT TO SIDEAndPULL HIM BACKWARD (tests reactive postural responses).

2) hopping in one place on either feétpuikus skriningas jei atlieka normaliai, vadinasi
mot ori na nseigsetneamaa s& & propriorecepcija &

3) toe walking heel walking make tight fisti DISTAL MUSCULATURE
weakness of foot dorsiflexion £llesion) reduces ability to walk on heels;
weakness of gastrocnemiusg (8sion) diminishes ability to risendoes.

4) lift arms over headdeep knee bendsising from deep chaifi PROXIMAL MUSCULATURE.
5) rising from supine position(look for GoweRs sign Y see ).

6. FATIGABILITY

(j ei DZ ar i anAREGPEAT §MPIEEITABKEN € Z & S )
aymirkdkomis 100 kartO
by skai |l iuot:i bal su i ki 30.

c) JoLLy test- patient repetitively squeezes inflateldod pressure cuffheight of
excursions of mercury manometer are monitored (decrement in pressure produced by
each squeeze is readily appreciated).

d) TENSILON (EDROPHONIUM) testY see

7.MYOTONIC MANEUVERS

a) direct muscle percussion

T in normal muscletap produces such briebntraction and relaxation that it is
not seen.

T in myotonic muscleontraction remains as dimple for few seconds before
contraction subsides; in smaller muscle such as thenar eminence, contractior
strong enough to produce adduction of thumb.

b) forceful grip ; myotonia patient has marked difficulty in relaxing and opening fingers.

c) myotonia in eyelids- ask patient to look upward and then rapidly look down; this produces
pronounced lid lag.

d) press edge of wooden blade agatoague dorsal surfaceY d e e pw tHatdisappears slowly.

8. SYNKINESIA (MIRROR M OVEMENTYS)

- most often seen in children with cerebral palsy:
a) g | o b a(lpianrdysghk pdga,&liudant sveikajai)
b) i mi t a(joda nedveika, kliudant sveikajai)
c) koor di fatigantjullesius perpdray guot us sNnarius, juda
d) ask patient to produce rapid alternating movement of hand; when he does so, it will be
mirrored by same movement in opposite hand.

MOTOR SEGMENTS

Muscle (nerve) Testing
Myotome
UPPER LIMB
Csza | trapezius pinal accessoryn.) | shrug shoulder, adduct scapula
BRACHIAL PLEXUS:
Css rhomboids @orsal scapularn.) brace shoulder back
Cs supraspinatuss(iprascapularn.) abduct arm first 15
externally rotate arm, flexed elbow at side
infraspinatusguprascapular n) (only muscle responsible for external rotation of
humerus!)

subclavius gubclavian n)
subscapularissibscapular n)

Css teres majorgubscapular n)
teres minor&xillary n.)
deltoid @xillary n.) abduct arm between 18nd 90
biceps (nusculocutaneous r). flex supinated forearm

levator scapulaadprsal scapularn.)
pectoralis minorriedial pectoral n)
pectoralis major, clavicular head adduct arm from above horizontal and
Cs7 (lateral pectoral n.) forward
serratus anteriotdng thoracic n.) push forward against resistance
pectoralis majorsternocostal head
Ce-T1 .

(medial pectoraln.)
Ces latissimus dorsithoracodorsaln.) adduct horizontal and lateral arm

adduct arm below horizontal

RADIAL NERVE:
supinator arm by side, resist hand pronation

Cse : - flex elbow with forearmhalf-way between
brachioradialis ) S
pronation and supination
C extend wrist to radial side with fingers
Ce-7 extensor carpi radialis longus
extended
triceps extend elbow against resistance
extensor digitorum keep fingers extended at MCP joint
c extensor carpi ulnaris extend wrist to ulnar side
-8 abductor pollicis longus abduct thumb at 920 palm
extensor pollicis brevis extend thumb at MCP joint
extensor pollicis longus resist thumb flexion at MCP joint

MEDIAN NERVE:
Ce7 pronator teres keep arm pronateagainst resistance
Ces flexor carpi radialis flex wrist towards radial side
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CTy flexor digitorum superficialis re_sist ex_tension at PIP joint (while you fix
his proximal phalanx)
flexor digitorum profundus-Ii resist extension at DIP joint
flexor pollicis longus resist thumb extension at IP joint (fix
proximal phalanx)
CoT abductor pollicis brevis abduct thumb (nail at 9Go palm)
8- 11 ] : : -
opponens pollicis thumb touches'®finger-tip (nail parallel to
palm)
lumbricales I extend PIP joinagainst resistance with MC
joint held hyperextended
ULNAR NERVE:
Cos flexor carpi ulnaris abduct little finger, see tendon when all
) fingers extend
flexor digitorum profundus IHV fix middle phalanx of 8 finger, resisting
extension of distal phalanx
dorsal interossei abduct fingers (use index finger)
palmar interossei adduct fingers (use index finger)
Cs-T1 adductor pollicis adduct thumb (nail at 9Qo palm)
abductor digiti minimi abduct % finger
opponens digiti minimi with fingers extended, carry"Singer in
front of other fingers
lumbricales I}V
LOWER LIMB
L2-a thigh adductorsdbturator n.) adduct leg against resistance
La-S1 gluteus medius & minimussqperior | internalrotation at hip, hip abduction
gluteal n.)
Ls-S gluteus maximusirfferior gluteal n.) | extension at hip (lie prone)
So4 anal sphincter anal sphincter tone
FEMORAL NERVE:
Li3 iliopsoas flex hip with knee flexed and lower leg
supported (patient lies on back)
L23 sartorius flex knee with hip externally rotated
L2-a quadriceps femoris extend knee against resistance
SCIATIC NERVE:
Ls+-S hamstrings (biceps, semi flex knee against resistance
Le tibialis posterior invert plantasflexed knee
) tibialis anterior dorsiflex ankle
LeS, extensor digitorum & hallucis longus dorsiflex toes against resistance
peroneus longus & brevis evert foot against resistance
St extensor digitorum brevis dorsiflex toes & hallux
gastrocnemius & soleus plantarflex anklgoint
S12 flexor digitorum & hallucis longus | flex terminal joints of toes
small muscles of foot make sole of foot into cup

More than one root is generally responsible for each muscle; neverticeltas muscles serve as
standard clinical indices fa@ach roo{so that if one particular root is out, there should be one muscle
that is particularly weak):

Root Muscle Action
Deltoid Shoulder abduction

Cs |Infraspinatus Humeral external rotation (externally rotate hume
with arm held at side and flexetdedbow)

Cse |Biceps Flexion of supinated forearm
Cs  Extensor carpi radialis & ulnaris |Wrist extension
Cr |Extensors digitorumtriceps Finger extensionglbowextension

Interossei and lumbricales flexor | Digital abductionadduction flexion (move fingers
Cg-T1 |digitorum profundus apartand together against resistance; flex distal
phalanx of middle finger)

T1 51 finger abduction
Lo | lliopsoas Thigh flexion
Ls Qu_adriceps Knge extensi_on
Thigh adductors Thigh adduction
Lss | Anterior tibial Ankle dorsiflexion (walk on heels)
Ls | Extensor hallucisongus Large toeextension
S: |Gastrocnemius Ankle plantar flexion (walk on tiptoes)
S>4 | Anal sphincter Anal sphincter tone
Reflex Roots
Ankle jerk |S1 ngoing frc

Knee jerk |L2-4 triceps, roots are
numbered consecutive
Biceps C56 from 1 t

Triceps C7-8

Localization in T112 area is best accomplished with sensory examination

NORMAL REFLEXES

RefleksO simetrigkumas!

ask patient to relax.
position limbs properly and symmetrically; muscle (which tendon is tested) mpattizly
stretched
1 REFLEX(PERCUSSION HAMMER:
pointed end for striking small areas (e.g. finger as it overlies biceps tendon).
flat endi less discomfort for patientgp. over brachioradialis).
1 two mostcommonly used types of hammers
1) "Queen Squaré hammer (developed at National Hospital for Nervous Diseases at Queen
Square in London)
2) tomahawk-shaped hammer(used most often by American neurologists).
T judesysiegona pgaktukas keliauja | anku.
1 strike tendon briskly.
N.B. reflex response partly depends on stimulus forse use no more force than you need to
provoke definite response.

E
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GRADE REFLEX ACTIVITY:

0+ no responsgabsent even with reinforcement)

1+ lownormal( ampl i tude & velocityZ; elicited with
2+ normal (normal amplitude and velocity without reinforcement)
3+ normal brisker than average( amp | i t ude and/ or velocityy wi

4+ very brisk (as 3 + dupkbation of jerk orclonus) (often indicates UMN disease)

~ =

RezultatO ugragymui gali maimenaaudoti figlréal

1 1
2 2
2 1+ 2
+ |+

{2 2 |

If you usereinforcement indicate it in record!

Kai refleksai abipus (I3ILPNI ar NE | G G A U NAaMJOKREINFORCEMENT(JENDRASSIK maneuver) 1
isometric contraction of other muscles:
i tiriantkojas-1 i gonis suima rankas ug pirgtO ir t
metu iggauna reikiamN refl eksN;
I tiriant rankas sukanda dantis.
N.B. tell patient to do maneuverst before you strike tendon!; patient must relax between repeated
attempts.

Kai refleksaiHl PERAKT:YVI S
1) suduoti plaktuku ir aplinkuii gpl i tn refl ektorinas zonos

2) check for cLoNus (rhythmic, rapid alternation of muscle contraction and relaxation dduse
sudden, passive tendon stretching):
a)ankle(l i goni o koja truputDZsulenkta per ke
dorsifleksij N ir tiohythmicjoscillafoasibétiveerj dersiflexjoh i k
and plantar flexion; in developed caseepetitive plantar flexion of foot can be
maintained virtually indefinitely as long as upward pressure is maintained on foot.

VAN

b) patellar( I it goni s guli ant nugaros, pirgtais

ranka neatitraukiama).
c)pl ag(akasga atl enkiama | igonio plagtaka

N.B. onlysustained clonusuggests UMN damage!

i generally speaking, however, clonus cannot be obtained at any site in normal individ
(occasionally, 12 beats of clonus can be obtained at ankle in normal individuidls
naturally brisk reflexes).

T severity of clonus parallels severity of spasticity & hyperreflexia.

A. MUSCLE STRETCH (DEEP TENDON) REFLEXES

1. Bicepsn. musculocutaneusCssi paci ent as gul i arba sadi, al ki
gydytojastvitaigdeda nykgt DZ ant bicepso sausgysl as
al klna):
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PATIENT SITTING PATIENT LYING DOWN

2. Tricepsn. radialisCre-paci entas guli arba sé&di, alkIlnid ¢
gilri gemyn; laikant |igoniui ug riego pl ak
(Y alkind igsitiesia):;

1 jei pacientas negali atsipalaitiy taikomas kitas metodasj ast as abdurkuoj am
|l i epiama kad dil bis | aisvai kabot O (i f it

PATIENT SITTING PATIENT LYING DOWN

3. Patellar(knee)n. femoralis Lo4-1 i goni s gul i, gydytojas ranka
kelius, suduodama perkvadre ps o sausgyslin gemiau girnel as
femoris).

I jei pacientas negali atsipalaiduoti, taikomas kitas metodlasa i k o mas t i k ti ri

pakinklis, o ranka remiasi DZkitN kojN (b
4. Achilles (anke) n. tibialis S..-pr i | ai kant ug pados distalinio
(Y pada susilenkia).

Stebadk sul @t ajusi N r efijaik squeriij aNu gieaig.i dryyp
a) ligonis guli b) ligonis kllpo ant kAad

pagBsukns DZgor

_kitos kojos: c) ligonis sadi nul ei dns

R Llne

Reflex Roots
Ankle jerk |S1 Angoing frc
Knee jerk |L2-4 triceps, roots are
numbered consecutive
Biceps C56 from 1 t

Triceps C7-8

pu

5. Jaw jerkn. trigeminus ( Yg andi k a u lséesCN5iastky=l a)
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6. Facial jerkn. facialis - examiner stretches skin of patient's nasolabial fold with index and middle
finger of one hand and then taps these fing
underlying facial muscles).

B. PERIOSTEAL REFLEXES

1. Brachioradialis (s. Supinator)radialis (common)Cs7-a |l kT n& truput DZ sul enk
suduodama per m. brachioradialis sausgysln
supination):

2.V i‘_ r g a nnt triggekninug(dfesentacija)n. facialis (eferentaciar S U d uodama DZ ant ak i
(Y akis ugsimerkia).

Kk

3. Petiesme ntsa-$ i goni s stovi nuleidns rankas, plak
vidcC

ranka atsitraukia DZgonN ir pasisuka DZ

C. JOINT REFLEXES

1. LeriCss-suimami HV pi r gt ai ir staiga sul enki ami per
sulinksta alklna).

2. MajerioCsTh:-1 I |  pirgtas per pamatinDZsNnarDZopril
priegingai Kkitiems pirgtams)

D. CUTANEOUS REFLEXES

Must travel through cerebral cortex!

Are noted as present or absent (not graded!).
1. Abdominal uppéemhsionn. intercostales abdominal lowemhio12 n. iliohypogastricus, nn. intercostales

brauki ama pagal nervO eigN ig gbambesd(O¥ini
susitraukia pilvo raumens segmentas, bamba patempiama link stimulo):

1 may be absent in bothMN andLMN diseases

1 multiparity or obesitymay mask this refléxuse your finger to retract umbilicus away from side

to be stimulated (feel with yourtracting finger for muscular contraction).
At |

2. Plantanss,;-pabr aukti pado |
susilenkia).

T jei DX yksta nykglio dorsifl ekBubnsareiponseki t O
(UMN diseasg

1 some patients withdraw from this stimulus by flexing hip and knee; hold ankle (if necessary) ti
complete testing (it may be difficult to distinguish withdrawal from Babinskithdrawal is
quick; Bahinski is slow).

3. Cremasten. genitofemoralisL 1 (aferentacija). - (eferentacija) brlT kgtel &t | vidiing u
virgauéYgsemygntcremasteripa kml a saklida).

4. Analwink n. rectalis inf. S4-b a k s O2g AmgdNs (Y susitraukia sfinl
sfinkterio tonusN.

5. Bulbocavernosussqueee glans penig clitoris or gentlytug urinary cathete¢ Ypelvic floor
musculatureontractionfelt by finger placed in rectum

PATHOLOGICAL REFLEXE S

A. PYRAMIDAL

T normavai kams i ki ,2 omd tkG a@mgridanu § i e- negspesifiniai,a.y. g K
nurodop a ¢ e ibdtkumd)e kortikospinalinio trakto vietoje

1. FINGER FLEXOR JERKS (C7-Thu):

1)Star|ing-gydytojaskain[ahiljkaa | ai ko |ligonio plagtakN,
rankos pirgtO galais staiga suduoda per |
g e myandlogas kojose Rossolimo reflex

2) Tromner- modified Starling reflex examiner lays figers of patient's hand on his own and taps
hisownfingerssudden stretch on all of patient's
be felt by examiner and also observed in thumb as in Hoffman reflex):
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3) BechterewMendel-p| akt uku sud unuglarinioppaewi rpd iaaggu sa kloast er

pirgtai sulinksta).
4) Gu k o vikohiiloww-p |l akt uku sududeltiniopperr gl agsakaster
pirgtai sulinksta).

5) Klippel-Vailio -suimtill-vV.- pi r gt pseri misetgaNi ga | enkt i pl agt
pl agtaka).
6) Hoffmann( Y r ef | ex f | espttiumb); foontl in many rprenal srdividuals, but it
implies decreased inhibition (espagymmetrit)
aymi ddl e finger i s hel andthifingezseamd dista phedanxie r 6
flicked downward by examiner's thumb.
b) "clicking" fingernail of middle finger with examer's thumbnail:
c)gydytojas laiko ligonio IIl1l pirgtN ug v
spausdamasgygakanobDdDd greit nuo jo nuslys
d) place your right index finger under distal interphalangeal joint of patient's middle finger;
using your right thumb flick patient's finger downwards:

Hoffmann sign

Grijalva RA fAHof f mann neuiolggicalimaging ni c a
findings in the c$&pne(PhlaaPal195§).i201®Apa n d
for cervical cord compression 59% sensitivity, 49% specificity, 35% positive
predictive value, and 72% negative predictive value.
for brain pathology - 71% sasitivity, 33%specificity, 10% positive predictive value,
and 95% negative predictive value.
T sensitivity of Hoffmandés sign may be incr
flexion and extension maneuvers of the neck, to a degree thatathepmfortably tolerate
dynamic Hoj.fmands sign

2. K0JOS LENKIAMIEJ  (Si.2):

1) Rossolimo-pi r gt O gal ais suduoti per ligonio koj
analogas rankogeStarling reflex

2) BechterewMendel- plaktuku suduoti pep & dloast er al i nDZ kr agt N i g Vi
3) Gu k o vKotiloww - plaktuku suduoti pepadol at er al i nDZ kr agt N (Y ¢

4) Puusepppabr aukt i adatale nuo kulno |l ateralini
3.KOJOSTIESIAMIEJL ( Y nykgtys igsitiesia, kiti pirgtai

N.B. pathologic reflex response is slower than voluntary withdrawal!

P (+)
) Babinski
reflex

Oppenheim
reflex

Chaddock reflex =i

1) Babinskis: (aferentacija)Ls-: (eferentacijaj p a b r au k t i | ateraliniu padoc
to ugsukti medial yn.
N.B. lateral sole aspect must be stroked, because medial stimulus may inadvertently induce
primitive grasp reflex!

N. B. Babi nski i s nor mal reflex at age O 2

Sekantys rééksai Babinski's Equivalents) tikrinami tik,jei®Ba b i ns ki s "patierdis g k u
very ticklish (difficult to differentiate spontaneous withdrawal from reflex responses):

2) Oppenheini running your knuckles down shin (from infrapatellar region toveenkie).

3) Chaddock irritation of external malleolar skin area (rubbing lateral surface of foot with edge of
tongue blade or key from heel to little toe).

4) Schéfferi pinching Achillestendomp(i r gt ai' s suspaus})i Achil o sa
5) Gordoni pinchingcalfpi r gt ai s i g gonO sSuspaust.i bl auzd
6) Bing 1 pricking dorsum of foot or great toe with pin.

7) Strunskyi pulling little toe laterally away from great toe.

8) Throckmortoni tapping foot dorsum.

9) Williams'T gently squeezing metacarpal bones.

1 in setting of forefoot amputation, look for tensor fascia lata contraction when stimulating sole
(Brissaud reflex

3. AXIAL

Pectoralcordcompressin in the upper cervical spit@2i C4) - elicited by tapping the pectoralis
tendbn i n the del tadduaiantam interhal rgtation@fithe shgulder.
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4. APSIGYNIMO ( pasirei gki a gemi au pagei di mo) : badan
aukgtyn (Y koja igsitiesia arba susilenki e
Marie-Foix-Bechterew-s t ai gi ali sul enkt koj O p-ispingliniss s
automatizmas).

B. FRONTAL RELEASE signs, sPRIMITIVE reflexes

T  norma ankstyvoje kidikystajel!
1 ETIOLOGY T cortical disinhibition due téesions offrontal lobes(esp.premotor corte) - in
dementia, pseudobulbar palsy.

1) Sucking-pl akt uku suduot. per | ilpas arba mentel
atsiranda | iul pimo judesiai).

2) Snout (straublioyp | akt uku gvelni ainosuesogiakm®dzZ al bma s
gvelniai pabraukt. per |l pas (Y |l pos susi't
increased in this situation, and it may not be possible to differentiate between two.

3)AVi sual sucko s-di sitmnici pli askoulkNimpiie |1 1Tpd (

4) Rootingi stroke with your index finger perioral skin:

atmouthcornersY mouth will open and turn
at midline of upperlipY head wi | | retrofl ex;
at midline of lower lipY j aw wi | | drop.

5) Buldogo-pri siliesti prie ITpO (Y stipriai suka

6) Palmomental reflex (Marinesk® a d o v i -Iplak&uko &ofu padirgintimt henar sr i t D.
ipsilateraliai susitraukia nrmentalis ir sujuda smakras); etiologgementiamay also be seen in
normalelderly individuas!).

1) (Tonic) Grasp reflex
a)Jani g-Beclgekevdod i v er t

patient's att gaktuko on
kotu lengvai pabrauktidelmu o pir gt O | aBoktii dgbnirb
pirgtO; if reflex is present, examin:é
harder examiner tries to extricate his fingers, harder patient grips (patients may
literally be lifted off bed and fingers pried open only with great difficulty after
examiner has put arm back in resting position).

DennyBrowni bilateral shakindnands maneuvevith both hands held crossed;
examiner's handsre gently pulled away providing large tactile stimulupdatent's
palms;positive response is gripping @kaminer's hands that is persistent and
reproducible

I may also be unilateral or asymmetrical (reflects unilateral or asymmetrical frontal lobe diseas

del pl aktukN,

b)

2) Magneto-ar t i nant pri e no l' i goni s

OTHER frontal release signs

Glabellar reflexi tapping glabella with finger:
norma: few blinks, then cessation;
frontal damage: continued blinking with repeated tapping.
Environmental dependencd inability to suppress environmental distractions:
1) imitation behavior- tendency to mimi@xaminer.
2) utilization behavior- tendency to inappropriately take up and use instruments around patient
ParatoniaY see

C.NECK TONIC AND LAB YRINTH

1) MagnuseKleino-pasyvi ai pasukus ligonio gal vN DZ pr

paditdidg sairaanGjeh O (ranka i gsitileesndlairaan@pemar a |
tonusas (ranka susilenkia).
2)LAl-pasyviai | ankstandeemgalby N, akys kaip | al é
3)Gildrb'r'goniﬂs stovi ugsi mer kns i gt iseusktao ngiasl v
smegenal.i pageidi mo pusn, DZtN pali N pus:t
4) Nugringi ambijl ® gromimers®@ovi ugsimerkis igtiest
Smegenal i O pagei di mo laathbha pasiegudlsa pdslane Je
5) Labirintiniai-d &1 pirami dini O | ai dO pageidi mo vaikg
sumagaj a.
6) Posturaliniail pagei sta corpus striatum):
padgs!lin]liam ant nugaros |ligoniui pasy
susitraukiamt i bi alis ant. ir pada toje pad:
blauzdosgul i nl i am ant pilvo | igoniui koj a
prispaudgiama prie ¢glaunies (blauzda

DIFFERENTIATION OF M OTOR DYSFUNCTIONS

Voluntary Reflexes
Appearance | Muscle tone| movements | Coordination Muscle Plantar | Abdominal
(strength) stretch
normal (eyes
Sensory neuron normal z normal open); poor 0
(eyes closed)
LTSl atrophy, 277 0 paralyzed 0
motoneuron fasciculations
mild atrophy, yvyy -
Upper Vernike-Mano Acl as 0 paralyzed y Babinski 0
motoneuron ] . clonus
poza, synkinesia kni f e
y
Extrapyramidal | tremoratrest | fil epaidp ¢ nor ma slowed normal
icogwh
Cerebellar intention tremor z nor ma poor swinging | normal normal

Lesion / Disorder

Feature of coordinated
movements

cerebellar

rapid but sloppy or dysmetric

parkinsonism

slow and hypometric

corticospinal tract

slow and clumsy

apraxia

fail to alternate

parietal, subcortical, frontal

motor persistence
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DETECTION OF MOTOR MALINGERING

1 reflexes (tendon, superficial) are only truly objective attributes of neurological examinsitice
patient cannot voluntarily alter them in most cases (patient's relaxation can sometimes influence
state of tendon reflexes).

1 sophistcated patient may be able to fa&abinski signbut experienced observer can usually detect

fakery.

LA BELLE INDIFFERENC E T emotionally indifferent attitude toward severe deficit.

estimation oMUSCLE STRENGTHdepends on patient's cooperatigratient can voluntarily change

level of effort, thus producing impression of weakness; most common patterns:

1) sudden collapsef limb after initial, often normal effort.

2) some start toremor rather than applying constant pressagepatient tries to sinfate less
than complete motor functidni mi sdi recti on of efforto i
behavior).

3) some simplyefuse to participate in test

4) whenabducted arms pushed downward, patienénds his trunkto that side, giving
impression that his arm Eeing pushed downward when in fact relationship with trunk
remains same.

= =4

Methods to detechalingeredor conversion (hystericjeakness
All are really tests ofooperationand not truaveakness (i.e. they may detect
lack of cooperation, but do not fully exclude real weakigssralyzed patient
may not be willing to be tested!)

1) test muscle strength rapidly and simultaneously in arms starting at shoulders and
proceeding distallys rapidly as pasibleso patient does not have time to think about what
his response should be (as result, good side may collapse in unison with bad side after
initial symmetrical effort most easily demonstrated when testing abduction of fingers).

2) if supposedly weakmb is droppedit may fall at less than speed dictated by gravity, may
fall with greater force than expected, or may briefly hover in air before patient realizes ths
limb should be set down.

3) with patient lying supineplace one hand between heel and exaning table while testing
ability of patient to raise other leg off talle

i with full effort heel on table is forced downward to support raising of opposite leg.
i when full effort is used to raise good leg, one can feel normal downward pressure

"weak" lgg.
i when Aweako |l eg i s supposed to be rai
under nor mal |l eg, i ndicating that pat

pressure under heel of good leg may decreakeoVER sign).
4) paralyzed arm that isehd limply at side will flail back and forth wheyatient's shoulders
are shaken backandforth i f, i nstead, fdAparalyzedo ar
against body, it has normal strength and tone.
5) observe ease with which patient is abledib over and move in bed
6) if patient canwalk, he exhibits behavior that indicates that he is markedly exaggerating
effort to take step and in process displays extinarg strength and coordinatipn
i Aweako | imb is dragged al ontypicagMdblu nd
disease
i falling is common problem and often occurs only in direction of examiner or
stretcher where assistants can prevent fall (even two people may have difficulty in
supporting patient because patient's efforts are directed towardtmy@gand not
toward trying to assist in staying upright).

Key to examination iskilled observation of stereotyped ddes.g. casual observation using
supposedly paralyzed arm for balance)

COORDINATION TESTS

PSYCHOGENIC/ FEIGNED dyscoordination &gait disordery see

I ndividual 6s orientatian in space depends on
1) visual
2) vestibular
3) proprioceptive
4) cutaneous exteroceptors (touch and pressure)

1. Limb ataxia(atliekamaat si mer kus, ugsi mer kus?*):

*atsimerkusrega kompensuojaropriocepciniugeficitus;s me g e n a
pagei di mo rmrsé gnp t BIma kns
1) finger-nose

I pat i austtetbhed arm in horizontal position;

i ask to touch your index finger and then his nose alternately several times (move
your finger about so that patient has to alter directions and extend his arm fully to
reach it- finger-chase tesy,

ACan yoouphegoeart finger to my finge
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i now hold finger in one place; ask patient to cau¢ movements with eyes closed.
2)pro gal DZ pat ai ky-o@oini mpt omas (point
3) pastpointing T test ofvestibular& cerebellarintegrity: patient, seated nmevolving chair
is rotated* to right 10 times with eyes closed; then with arm held horizontal, right index
finger is brought in touch with tip of examiner's fingeatient is asked to bring arm
vertically downward and up aga(or verticallyupward and down again) to reach
examiner's finger
a) normal vestibular apparatusfinger will be brought down several inches to right of
examiner's finger (reverse is true on rotation to left).
b) somevestibular disorders pastpointing ocars without rotation.
c) cerebellar diseasefinger will overshoot point.

*test may also be used in connection wai#thoric stimulation

4) heelto-shini patient is supine; head is tilted so that visual control is possible;
i ask to place heéénot arch!) on oppsite kneerun down shin to big toehen back
i kinetic tremor is specifically observed when patient holds heel on knee for few
seconds before sliding down anterior tibial surface.
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5 vai kgli ot wio-ea@)a | i nija (heel
Paresis gali amaksdf N s mgagevwedkhess@anpbduce evaueringN
when patient puts finger to nosell: examine coordination in finger and hand movements:
a) repetitive tapping of forefinger against flexor crease of thumb.
b) rapid alternating movements lodnds
Pyramidal andextrapyramidallesions slow rate of movement, but accuracy

unaffected, whereas oerebellardisease, rate may be normal, but accuracy
impaired and rhythm is erratic.

S
is

2. Postural ataxia
a) stovintl o gt i (suglaustgmaslkojomisi nul ei st omi s r ankomi
ir grilva atbul as;
b) gulintat s i(ssAwsktriygi uotomi s rankomis) Y kyl a
c) stand behind patient and gilask pull on shoulders (pull test); patients should be
warned and instructed to resikis postural threat (in several movement disorders,
patients will take several steps backward or even fall).

3. Dysdiadochokinesiéin cerebellar disease movements are slow, jerky, awkward, with rhythm
breaks when direction of movement must change):

ayugsi merkus ir i gt ipeosuotsirsupmuotdillsus.DZ pr i e k D
b)ysu nykgli @adalestgr &«iitta&di tos rankos pirg
c) pl ek gurankais au per koj N kiek galima grei.l

4. Dysmetria
1) STEWART-HOLMES sign (s. rebound phenomenon} inability to check movement
when passive resistance is suddenly released:
aligonis laiko ties kritine sul enkt
gydytojas, stovi priegai s, patraul
sau DZkrltinn).
b) ask patent to stretch arms out in front and maintain this position; push
patient's wrist quickly downward and observe returning movement.
2) signe de la prehensiorfask to move hand to object, coincidently shaping hand in
anticipation of object, and finally closing fingers to formulate grasp)erebellar
subjects open their fingers excessively wide in anticipation of object and close their
fingers with undue force grasping object.

3Yydeda stiklinn su trenksmu
AHnesujungia dviejO tagkd | inija

Lesion in cerebellaﬂEMBPH_ERE\"( d y s c diom of gpsilatenal extremities
Lesion in cerebellavermis Y d y s matianrofttunk.

N. B. smegendal i One e Nina mipmg atheysigcienttitai m

5. ROMBERG test-r ankos i gtiestos DapZzpekDai et nai § (
l)pados greta
2) pados vi enoj e-tandem {s.jsljpenedRavacratesm jequired to
reveal abnormalities in younger patients.
3) ant vienos kojos

*In MILD HEMIPARESIDI IPSILATERALCEREBELLAR LESION p a k e n k tamkp pradgrla s a
| at ai provomeEoRET) , ( Nnusvyra gemyn, | inksta
*IN PROPRIORECEPTION LGS upward drift (overcompensation), often with hand rotating
internally.

*IN VESTIBULAR DISORDERS a b i rankos nukr ygetuated Dzaskinge n
patient move extended arms up and down.

up for me and get
'l assist you if

Positive Rombergsighj ei grilna tik ugsi merkns {(sutr
fasciculi gracilis et cuneatug A
s megeataksija@r i l na nepri kl ausomai nuo reg


http://www.neurosurgeryresident.net/

N.B. most useful test to quantify balancey®sclosed tandem Rombergtesti gj ungi a
tiek rega, tiek propriorecepcijal i eka fApasi kliauti o tik vest
I no patient withbilateral vestibular los€an stand for 6 seconds.
i patients withchronic unilateral vestibular losshow very little ataxia can perform
eyesclosed tandem Romberg test.

Romberg test

Lesion site
eyesopen eyesclosed eyesclosed tandem
fasc. gracilis et cuneatus
smegendali O
vestibular

Vestibular disorders lead todirectional instability toward side of affected vestibular
organ (vsother neurologic disordersi lead tonondirectionalinstability / ataxia).

CRANIAL NERVE EXAMIN ATION

Abnormality of one cranial nerve requires meticulous scrutiny of adjacent nerves!

CN1 (NN. OLFACTORII )

1 is each nasal passage opertdmpress one nose side and ask patient to sniff through other.
Tar nesutri kusi uosl a? (gal serga sloga, var
 BERnSTENKk vap O r-dtrikiimyma ugsi merkus, kiekvienN |
i uosl asnetwr nka i, kueas gtimaigp@anstrigeminusnociceptorius (e.g.
alcohol, ammonia) akonio receptorius
N. B. gios medgiagos tinka nustatyti si
I tinkami kvapai tobacco, vanilla, coffee, chocolate, soap, orange peel.
1 unilateral testing - seal contralateral naris using piece of Microfoam tape cut to fit its borders;
patient is instructed to sniff stimulus normally and to exhale through mouth.

Most widely used tess University of Pennsylvania Smell Identification TeSPSIT)

1 can be seladministered in 105 minutes in waiting room.

1 four booklets containing 10 odorants apiece; stimuli are embeddeebid (L& diameter
microencapsulated crystals located on "scratch and sniff" strips near bottom of each pac
above eacltrip is multiple choice question with four response alternatives.
patient is required to choose answer, even if none seems appropriate or no odor is
perceived (i.e. test rcedchoicg - this helps to encourage patient to carefully sample
each stimulusnd provides means of detecting malingersigcg chance performance is 10
out of 40, very low scores reflect avoidance, and hence recognition, of correct)answer
1 six categoriesnormosmia, mild microsmia, moderate microsmia, severe microsmia,

anosmia,probable malingering
1 test reliability is high(testretest Pearsors >0.90).

)l
)l

CN2,3,4,6(N. OPTICUS, N. OCULOMOTORIUS , N. TROCHLEARIS , N. ABDUCENS)

Y see

CNS5 (N. TRIGEMINUS )

SENSORIKA

Jutimai ( s kK r i ni n garivatasjei reikiad aataf b d aitraA | tAd mper at 1 r a) :
*pacientas ugsimerkns ir parodo su

1)gakOd inervacijos srityse

[riba su GT linea intertragica, einanti per vertex; angulus mandibujae G-3]
If face sensation is losangle of jawshould be examinedthis area (innervated by.C
should be spared when problem is isolated trigeminal deficit)!

Ophthalmic

Maxillary
Mandibular

2) Zelderio zonoséik skausmar t-rosjutimas- nucl. tractus spinali€N5):

: T II
2 LK =/
ST 0
Ophthalmic division \ :. ‘,_A;:-j
W

Maillary division
Mandibular division

|

'

'

3 '
~

V13 |
1 Second cervical root TTesIhy -
| Third cervical root / = r
Areas 1 to 5 indicate distribution of pain fibres in ntiéctus
spinalis CN5 (1 = pons; 5 = upper cervical cord).

3) touchsensation oanterior 2/3 of tongue

4) afferent parts of reflexes

N. ophthalmicusi corneal blink reflex(CN5 Y  C N @a}ient looks up and away from you;
gently depress the lower eyelid; approach from other side, avoiding eyelashes, touch lightly
| ater al edge of cornea (not conjunctival)
CN7 paralygiaukoatattagnaiO dadnwzmO?) .
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NEUROLOGIC EXAMINATION D1 (25)

N. maxillaris i sneeze reflefCN5,Y reti cul ar for mati on) .

N. mandibularis i jaw-jerk reflex(CN5s e n's o r ysmdator)C N5
a)apatinis gandi kaulis | aisvai nukarns, u
suduodama plakkuw.
b) ask patient to let his mouth hang loosalp$ed and jaw relaxgdplace forefinger in
midline between lower lip and chin; percuss your finger with tendon hammer:

~_

lesionsdistal to ganglion- highly focal, circumscribed deficit withione division' subdivision
ganglion lesions- ipsilateralhnemifacialsensory loss?*;

lesions ofindividual trigeminal nuclei(brain stem) dissociated sensory lo§gain, temperature,
and light touch sensory modalities are differentially affected).

*hemifacialsensory loss:
a) abruptly stopsat midline- suspect nonorganic causes!
b) subtle gradatiorfrom affected to normal side.
further identification of malingering / hysterical patientestingvibratory sensation
on frontal bone- physiological impossibility of differences in vibratory sensation when
applying tuning fork to the same albeit "right" or "left" bone.

Infant child- sensory function is documented by facial grimacing from pinprick (away from eye) or b
stimulating nofil with cotton tip.

Skausmingumasy ak O i gaj i mo v i ettigemimal néutalgiapgpherpeticmeuialgi s )
-spausti su pirgtais:

a) vi r gforamer sapkabridtale

b) fossa caninaforamen infraorbitale

c) smakras foramen mentale

MOTOR-kr amt omOj O -jazaumend f

| sukanda dantig @lenchteeth Ypr i d &t i rm raassetargo topnrteémporalisi bulk and
symmetry:

fTstengi asi i gsi gi dtmanas dutl ap asikppieiygoigleDy in m & ii |
periferinis CNb5-npaanrdalbyudiau sr;e fd eerktsraismnyi)s;
if it is difficult to open mouth against resistance, some degree of CN7 weakness is likely!
1 jaw jerk reflex. see above>

Temporal
muscle

Masseter muscle

N; MOTOR

Sensory—facial. The nerve has three divi- ——
sions: I. ophthalmic, II. maxillary, and III. !
mandibular. N; SENSORY

CN7 (N. FACIALIS )
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ﬁ Superior salivatory
nucleus

| Plerygopalatine
Lacrimal gland \ ganglion Abducens nucleus
{—— Fourth ventricle
/
\ 7 Facial nucieus
Mucous membranes QL)
of nasal and oml A 1 ; Nucleus solitarus
cavikes Geniculate ganglion )\
\ ) Palale
// Stylomastoid
Seaser ) [ foramen
Anterior two-thirds ‘ /
of the tongue \ To stapedius |
>' \\, / . muscle [
) 1 74 % |
. A\ .I
Sublingual /)_% ,\_,}jﬁ:
gland | B S 5 - - Submandibular
C e ganglion
Submandibular \
gland = S

motor, sensoryparasympathetic

MOTOR( s i me t r iugperdaceavs. lowef fabe- demonstrate yourself and then asking patient
to mimic:

1) frown (wrinkle) forehead raise eyebrowgqor look up above his head)

2) close eyes tightlyso that you cannot opehem (test muscle strength by trying to open them by
retracting lower lid)p Scr ew your eyes tightly shut and
i slowed blinking.
i BELL phenomenon- upward and outward rolling of globe when eyelid closure is
attempted (negalint ugdgsi mer kti, oiragendsy s
apsauga).

i testing for eyelid positioY se e

3y bare teeth, smile, puff out cheeks, pagvi
ABl ow out your cheeks with your mouth
i flattening of nasolabial groove, lossfatial wrinkles.
I pronounceABIAL SOUNDS (dizartrija) i M, B, P.
ASay 'baby hippopotamus'?o
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1 detaled examination of peripheral branches:
1) TEMPORAL - raise eyebrows, wrinkle brow;
2) ZYGOMATIC - close eyesgorneal blink reflex
3) BUCCAL - smile, show teeth, puff out cheeks;
4) MANDIBULAR - pout, purse lips;
5) CERVICAL - sneer.
1 do not confuséransferred contralateral motiowith weak motion of involved side (H: holding
skin of uninvolved side against facial skeleton, midfacial motion frortralateral side can be

minimized).

i do not confuse active eye closure with norrgadyvity-assisted passive eyelid closure

1 check preservation @motional facial expressiong.g. surprise, pain).

f CHvOsTEK signi p | a k t u k nestipriaisudavugtarpksr uost o | anko ir |1
ant eri or to auditory meatus), t oj Haciglirighilityéen t r
tetany.

1 HYPERACUSIS( may be detected with vibrating tunin
reflex testng.

PARASYMPATHETIC-bur nos daygarvO nsaeskr eci j a

SCHIRMER test
T standard sterile filter paper strips are folded into shape of hook and placed into eac

lower conjunctival fornix.
T after 5 minutes, degree of wetting is measured and compared bsidesn
unilateral reduction > 30% of total amount of lacrimation of both eydsilateral tearing <

15-25 mm is considered abnormal.

SENSORY-s koni o jutimas I|.i eguvio priekiniais 2/:
1 patient must not to eat / smoke for several hours before testing.
9 before each test solutions are applied, mouth is rinsed&ti.LED WATER.
1 to eliminate olfactionpatients should pinch their nose or hold their breath during testing.
1 cottontipped applicators moistened in appropriate solution are placed on lategah wfar
protruded (!) tongue halfway back fromtip i goni s par odo k @alt{NaG)n s
sweet(sugar) bitter (quinine),sour (lemon or vinegar)ynknown, without taste.
N.B. instruct patient not to speak during test!

i each side is testeskparately.

CNB8 (N. VESTIBULOCOCHLEARIS )

Y see

CN 9-10
1 warn patient that you are going to testdns) reflex(CN9Y CN10): tactile stimulation of wallsf
pharynx CN9) or posterior tongue, faucial pilla(€N10 - use blunt objecte.g. tongue bladge)
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NEUROLOGIC EXAMINATION D1 (27)

apply stimulus to both sidesintuvh sy mmet ri cal contraction anoct
retraction
N.B. bilateral absencef gag reflex may be normal (esp. in elderly, smokers)!
skonio jutimasl i eguviiocCNagp. 1/ 3
kalba1® CN1G
I PALATAL SOUNDS ( i n a s a | - inabjlite te dosetnasal passage by palate elevation during
phonation, allowing aito escape into and resonate within nasal cavitygarthrig
i HoARSENESS(hoarse, breathy voice with reduced volui€eysphonig Y per f or m
LARYNGOSCOPY.
fgomuri o | apnakd@(tiyasmy b &) a iiln etyaividdnts ma'krypst e
svei koje pusajeigNakyla velum palati)
I

E |

1 ask topuff out cheeks with lips tightly closedY ook / feel for air es:s
¢ rijimas (r yti v andemdZa -liduds estdpinto nasal cavity) CN10

1 pulsas(bilateralCN10d a ma gTecHI¥ARDIJA ).

1 kv ap a (dilateeakCN10d a ma goesPNeA,  gr nisianti asfiksija);

patient, suctioning endotracheal tube shaufgyer coughing
{ carotid sinusreflexcaot i d artery massage Y. bradycardi a
N.B. carotid artery massage is impractical, unreliable, and potentially dangerous! (risk
of asystole or ventricular arrhythmia)
1 oculocardiac reflex ASCHNER reflex): pressure upon eyeball- 30 s e ¢ bWadysaldiag h t
(CN5 Y .CN10)

| Heart rate is influenced by numerous factaessting reflexes is not reliabld!

CN10palsy on left side (soft palate deviates toward healthy side during phonation):

CN11(N. ACCESSORIUS)

M. sternocleidomastoideus
i facepatient- inspect sternocleidomastoid muscles for wasting / hypertrophy and palpate them to
assess their bulk.
1 turn chin completely toward one shoulder (against resistancehntralateral
m. sternocleidomastoideysternal head)
N.B. examinermustpressgai nst patient's cheek rat
also depend on lateral pterygoid muscle)!
1 flex neck while examiner exerts firm pressure on forehdmldteral m. sternocleidomastoideus

M. trapezius
9 stand behind patientinspect trapeziusiuscle for wasting or asymmetry.

1 elevate or shrug shoulders and maintain this movement against resistanmostfglm. trapezius
1 extend arms forward and horizontally (winging of scapula®stralm.trapezius

CN12(N. HYPOGLOSSUS)

1 1 i e gatrofija (palpatey y gki ausi a p a kfasaikyliadgijas@ercaiss with hagnenér e )
(for myotonig).
f1liedguvi:o padati s
BURNOJE( pasi sl i nkfis nbza&nt. etyjolgldsss)p u s i
I GKI ¢mou kr ypsta DZipmatr alknygegidgsshNg; jpeuis ineai gk:iu a
aypridati |ieguvDZprie virgutinds | Tpos
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b) sul ygi ntii |l i eguvio raphe su centriniu

1 speed and range of motiemwiggle tongue rapidly from side to side, point tip upward and

downwad.

AStick out your tongue. Pl ace it on wup

1 strength of motion press tongue into cheek examiner feels from outside mouth and compares

strength symmetry on both sides.
1 LINGUAL sounDs (dysarthri 7 T,D,L. A Say 0ol yoerlrl yodwo
1 DyspPHAGIA (initial stage of swallowing).

Infant childi pinch nostrils; this will produce reflex mouth opening and tongue tip raising (in CN12
paresis, tongue tip will deviate toward affected side).

CEREBROVASCULAR - AUTONOMIC NS EXAMINA TION

Y see

L ACRIMAL SECRETION

Y

CARDIOVASCULAR SYSTEM

1. PALPACUA( gVv el ni )
1) a.temporalis superficialis (just in front of ear} enlargement or tenderness?
2) a. carotispulse

2. AUSKULTACIA (with bell-type stethoscope):
1) pradedamanua o r t o s Yvaosgbclaviaabove and below claviclé)kad
ekskliuduoti aortos vogtuvo | gesi O transt
2) kaklo auskultacija (galva pasukbZ p r i e g {iansguNuotp u s i)
a) u @n.sternocleidomastoideya. vertebralis)
b) p r imestgrnocleidomastoideukylantiki u gngla of mandibled. carotis com.
bifurkacija-cart . t hyroidea virgutinis). krag
3ysmil kinio
4) processus mastoideus
5 aki O

1gesi O karotidindje zonoje difka
a)a[terijekgeﬂ;xea;logiérdimas ti k ti eptchedr t ef i
(Il gesys hbruatfdi namas
b) radiacija nuoA o V s t elngoezsdyss sistolinis, stiprifau
kakl N sil pnadamamm@r);gesys vadi namas

c) normali kraujo turbul encijajuguliar i nas ed aggmas evai kams, |g
(gi ek tiek stiprepsinigme@i,asgtedliéaw nge trud)i|,me
i gnyksta utpgp auidwes njNu d uvepeus hurg; venaeus hum gain al s
kilti ir labai vaskuliarizuotoje strumoje.

3. Aritmijos, pulsasv a | s a | v amem 8agk ohbiradycarditachycardia?)

4. AKS abiejosq!) rankose (test for painless aortic dissection as cause of stroke!).
T Cushing r esgaypetensidntbadydadiB.y )

5. Orthostatic vital signs:
I stovintis ligonis palegva atsigula;
normalclinostaticreflex-per pi r-lmBlssak p6l-&as sul
tvinksniais, -®OmAHgS sumagaja 5
i dagniausiai skriningas pradedamas nuo
p u F)pdlengvepasodinamas, | e | neatsiranda s ipasiou oI
3 minuteg(or justsits up with legs dangling for 5 minutes);
normalorthostaticreflex - pulsasp a d a § n &/jmia, sistolinisAKSg i e k
t i ek s gbbanig], adiatdinis AKSnepaki nt a<20r pad

mmHg
j el atsiranda bet kokie simptomai (
pacientN reikia tuoj pat atagal pagu

*jei yra tachikardija ir AKS

Orthostatic hypotension repraucible fall in systolidBP > 20 mmHg or in diastoli8P > 10
mmHg (+ elevation in pulse > 20 beats/mimithin 3 minutes of adopting erect position and
sustainedor at least 3 min (vs. sluggish baroreflex responses in eld@&® restores to

normal) in severe orthostatic intolerancemonitor length of time patient can stand in place
bef ore he experiences symptoms (severe or
seconds).

If reflex tachycardias presenthypovolemiashould be excludedbnly orthostatic
hypotension blood volume deficit 20 40%; systolic BP < 90 mmHg isupine
position- blood volume defici©40%).

If no reflex tachycardid@ considerautonomic dysfunction

6. Oculocardiac (Aschner) reflex
7. Carotid sinus reflex

8. Skausmingi vegetacinidirbrairo -Mar kel ovio t agkai
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