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CNS

five segments:
cervical (C1-8)
Thoracic (T1-12)
lumbar (L1-5)
sacral (S1-5)
coccygeal

> NERVES

Breathing (C1-4) and
head and neck movement (C2)

Heart rate (C4-6)
and shoulder movement (C5)

Wrist and elbow
movement (C6-7)

Hand and finger
movement (C7-T1)
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|____ Sympathetic tone (T1-12)
(including temperature regulation)
and trunk stability (T2-12)
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Foot motion (L4-S1)
and knee flexion (LS)

| Penile erection (52-54)
and bowel and bladder activity (52-53)
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Brain Anatomy

Central sulcus - Parietal lobe Parietal lobe

Occipital lobe
Frontal lobe

Occipital lobe

Thalamus

Sylvian fissure

Tempo'\al lobe Cerebellum

Interhemispheric fissure

Frontal lobe Olfactory bulb

Infundibulum Optic chiasm
Central sulcus

Parietal lobe Temporal lobe
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Occlpltal lobe

Brain stem

Occipital lobe

Superior View Inferior View







The human
motor system

upper motor neurons
{(damaged in PLS
and ALS)

motor neurcns controlling

eye movements, facial muscles,
speech and swallowing
(damaged in ALS)

corticospinal tract from
UPPEr motor neurons

lower motor neurons
(damaged in ALS)

limb muscles and
breathing muscles

brainstem

spinal
" cord

Upper
motor -
neuron

Lower
motor —
neuron

Motor cortex 4®
Internal /
capsule / @

Brainstem

Spinal cord —

Interneuron

Anterior K
horn cell /\
Peripheral
nerve
Motor

end-plate
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Monoplegia Hemiplegia Diplegia Quadriplegia

Affects one limb, usually an arm. Afects one side of the body, Affects symmetrical parts of Afects all four limbs
including am, leg, and truak. the body (legs of arms).
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Reflex reaction Sensory neuron dorsal root spinal gray

cell body of ganglion cord matter  white
e ———— sensory neuron matter

motor neurons

stretch

reflex hammer

biceps femoris

patellar tendon
muscle (flexor)

cell bodies of
motor neurons

; 2 interneuron
quadriceps femoris

muscle (extensor)
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Tricops reflex
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- Quadriceps reflex —— Achdles reflex
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KNEE REFLEX (PATELLAR REFLEX)

o Ask the patient in a
supine position

o Pass your hand under
the knee to be tested

o Support the relaxed les
with knee flexed at a
little less than 90°

o Strike the patellar
tendon midway b/w its
origin and its insertion

o Look for a contraction
of the quadriceps.

Achilles Reflex

¢ Tests the S1,52 nerve roots and the sciatic nerve

* Have your partner sit on a chair or table so that both feet
hang over the edge

* Locate the achilles tendon of the right foot and tap it with the

reflexhammer N _
* What happens? ‘ - | L.,sﬁ\i\ U"‘S"“‘“M Y
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Romberg’s Test

+ Station & Stance
— Pt stand with feet together
— First, eyes open
— Then, close eyes

— If okay with eyes open, but
sways w/ eyes closed = +
Romberg

— Mainly tests position sense

(Vision can compensate
for loss of position
sense)



Identifying gait abnormalities

a stiff, foot-dragging
walk caused by a long
muscle contraction on
one side

LEGS flexed slightly at the
hips and knees like
crouching, with the knees
and thighs hitting or
crossing in a scissors-ike
movement

a stooped, stiff
posture with the
head and neck bent
forward

foot drop where the foot
hangs with the toes
poinmting down, causing
the toes to scrape the
ground while walking,
requinng someonce to lift
the LEG higher than
normal when walking

duck-like
walk that
may
appear in
childhood
or later
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Parkinsonian Cate dwigquuis Wl duioll

- Maskli
Rigidity and o ,_'f;
irembling
of head
Forward tili
Reduced arm of trunk

SWINgIng

Rigidity and
trembling of
exiremities

Shuffling zait,
with short steps
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Olfactory Nerve (l) Testing

Eyes
Closed

Patient Stimulus scent
occludes IS presented to
nostril non-occluded

nostril
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1. Optic nerve edema, 0.D. 2. Normal optic nerve with 0.2 cupping,
o‘s.
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Fig. 1.2 Visual field testing by confrontation.
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rectus
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TESTING TRIGEMINAL NERVE

» Jaw jerk-

= Ask the patient to relax
jaw. Place finger on the o Lo
chin and tap it with e
hammer. '

5 closing of mouth is the
response

- Brisk is normal

o Exaggerated is
pathological

Corneal reflex-

o Cornea is touched with wisp
of wet cotton

o Response is closing of both
eyes

o Afferent- ophthalmic div of
VI nerve

o Efferent- Facial nerve -**
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Inability to wrinkle brow

Drooping eyelid;
inability to close eye

Inability to puff cheeks:
no muscle tone

Drooping mouth;
Inability to smile or pucker

Auganill awaill aunll LLe pdll duglj boud KAl .aagll dni Jub




Sadnino ol @S oS uiloll gu §1ai s

1da)S yall o
Lo duwsleall daall 5 axgll (e daida Glawll buaill 5o JLis oy
y X T dacleall
Central facial palsy
:hn L 6j9lanll 6janll gm

bl aagll c@ni (né (S0 ailnl

haa &lnllg euh (iglell @il
gulawll c@nill (na

duaill G981l aunll Clé Aallg
g1l

24) yile plé olnall gl Bl
uullg (ool ualall

riaell QUEl (nle jalé Aypallg  ©
.J1udlg oyl




greer. | oo
0l iyl &Sjaall dall gilig Sia iayll danll b duélas daly Sigas sic

Bgill (pa gglall puidll (e glailiy iasll &Syall dalill (o uasll slasdl e
O

02 olall sjall GALL) g punll &S paall Ealull (o D] AL Culfjla LaiSI »
(m1 8)Sll Giuai (4 Luasi slgill

ks puus¥l golall dagll chuai i I ©

daiis dlaall iagdl Ealll (0 canasi GELD il ) liwall sjall Laf o
angll (o yunsd lall unill L' LilLig cpalgl (ol Jainui




(8 dilin dadl gl glad (Jia) dukaanall <
Sual oo cuasll olgl gl saagll cuasll L8 dadl gl &Ia.'é ..’."ag..\; AlC ®
Jikia JalSIL Gilgall asgl

Peripheral facial palsy

e
%Z
:E,
il

.Joluo JolKlL aagll cani  *

by le 6ad8ll pac Bball °
bl

Qlel nle 6)x8ll pacg ¢
ol

Aygauil &uaill el Qe o




Motor arez
for face

Motor area
for face

Upper motor
neuron lesion

Facial n,
nucleus

Facial n.
nucleus

Peripheral
CN VI
lesion

Forehead

spared .

Pamy. Area of
paralysis

Area of

paralysis
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Glossopharyngeal (I1X) & Vagus (X)

Boaiall 348 i)yl 8l g gall JalSIL s Ll o g bl Cuianl
Mﬂ‘ﬂf}”%ﬂ‘@bh‘jz\l‘aﬂéﬁj
g\dwy@@‘jﬁwéﬁjw}mw\u@\

oa atuall O Sl Caatia s o LiaDU



sl Ll 5 agadd) el 5 il Cuaall

(&) 228 € aAny) Gy sall 23S I sl
& Ay

e 1)) (o1 ) sk gyl 5 lisdl £ 5 il



Droooad arch
ol zof palate

Uvuly detleciad
o urataciad ridla

pwll pauall wnell (16 &lula (cuodl gai slall il hal



13 ugag ic dyiguall JLall Gasd caag 4

oo dudl HlilLg (abaall ga Siguall jlawal aie EpaTiN (Al Siguall Juadl
) ’ .Bilgall aasall uasll

puwlll gl Juall Juib Al

aic @alll hall ge any U
Ggn jlanl




1 (Squdl) Galll wnell
(Spinal) Accessory Nerve (XI)
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Cranial Nerve XI—Spinal Accessory. From behind, look for atrophy
or tasciculations in the trapezius muscles, and compare one side with the




Ask the patient to turn his or her
head to each side against your hand.
Observe the contraction of the op-
posite sternomastoid and note the
torce of the movement against your
hand.



Hypoglossal Nerve 12 (uilwdll cias wnell
(XI1)

daldlall Glulll Sdiac cuasy

Slalaiyl 4ol aSyaag aibwl vas O Gaapall (e cullah

d2ia gl ygain ugag gpail

duladl dany Glalll ayaiy JLE agag aie o

0@ ailualy candall ay pglis O Gagpall (o callad GalELll 398 JLIAY

el Jal
N




¥ dga b Glalll Hgam o Slalll Cand Cuaall 8 Culal) ais o) & jadl () guaall 43
Olalll e aie Agall oda ) 481 el ae

Jals ) sania o Cuilall A 4,3Y)

s gl ol pail o) Baa D g ladll ae oy pall (e allal e

Olallly a2l phaly e Lasall g pall (4o allai dplianl) 3 all (and o

faVl 7 Al e Jariallydagliig o

Jax 2 yiy Sl and o
slall oy ol sy

Deviation of Tongue to affected side

Atrophy of Tongue Muscles



bl il aas anell &lal
&loll dan (1a jganll Khall



gl JLiAl

Craplall dnulillg dauldll (dualillg duilall Sdasll Gass Jadi o
Otldunllg Gaglall

ol I ELpa dawanl ilnell clad il wagagll :(paiats Sidasll Gass o
.daglia ain

ladilng daglia ga lal dusubhll dSjall Gubals dliae (JS 39 HLIAL agdi
TN




Muscle strength is graded on a 0 to 5 scale:

0—No muscular contraction detected

1—A barely detectable flicker or trace of contraction
2—Active movement of the body part with gravity eliminated
3—Active movement against gravity

4—Active movement against gravity and some resistance

5—Active movement against full resistance without evident fatique. This is normal
muscle strength.
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Area 4 Areas 1,2,3

Primary motor cortex Primary
somatosensory
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Primary motor
1,2 cortex
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Broca's area
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Wemnicke's area

Area 22 P
Primary auditory * «
cortex

Primary visual cortex
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Copyrights apply

Questions to ask patients with dysphagia

Do wou have problems inttiating a swallow or do yvou feel food getting
stuck a few seconds after swallowing? (Helps distinguish oropharyngeal
from esophageal dysphaagia.)

Do wou cough or choke or is food coming back through vour nose after
swallowing? (Coughing, choking, or nasal regurgitation suggests
aspiration and oropharynaeal dvsphagia.)

Do wou have problem swallowing solids, liguids, or both? (Liguids, not
solids, suggests a motility disorder; solids progressing to liquids
suggests a benign or malignant obstruction.)

How long have yvou had problems swallowing and hawve vour symptoms
progressed, remained stable, or are they intermittent? (Rapidly
progressive dysphagia is concerning for malignancy.)

Could vou point to where vou feel food is getting stuck? (Ability to
localize source of dysphagia is unreliable; best with oropharyngeal
dysphagia.)

Do wou have other symptoms such as loss of appetite, weight loss,
nausea, vomiting, regurgitation of food particles, heartburn, vomiting
fresh or old blood, pain during swallowing, or chest pain?

Do wou have medical problems such as diabetes mellitus, scleroderma,
Sidaren's syndrome, overlap syndrome, AIDS, neuromuscular disorders
(stroke, Parkinson's, myasthenia gravis, muscular dystrophy, multiple
sclerosis), cancer, Chagas' disease or others?

Hawe vou had surgery on yvour larynx, esophagus, stomach, or spine?
Hawve vou received radiation therapy in the past?

What medications are yvou using now (ask specifically about potassium
chloride, alendronate, ferrous sulfate, guinidine, ascorbic acid,
tetracycline, aspirin and NSAIDs)? (Pill esophagitis can cause dysphagial)

AIDs: acquired immune deficiency syndrome; NSAIDs: nonsteroidal anti-
inflammatory drugs.
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Representative causes of oropharyngeal dysphagia

Iatrogenic Neurological

o L) g ) Q) 5 g sl 5

Medication side effects Brainstem tumors

chemotherapy, neuroleptics, etc
( Y P ) Head trauma

Postsurgical muscular or neurogenic
g g Stroke

Radiation

Cerebral palsy -
Corrosive (pill injury, intentional) f’}""‘“ L_f‘; U\A\)AM J"’

Guillain-Barré syndrome

Infectious Huntington disease

Mucositis (herpes, cytomegalovirus, Multiple sclerosis

Candida, stc) o ( L..SJ\A;]SM CM‘) :\_1"‘5.3\2“

Diphtheria i
Postpolic syndrome

Botulism ) o
Tardive dyskinesia

Lyme disease ) i
Metabolic encephalopathies

Syphili w | o ere

YRS Amyotrophic lateral sclerosis e}aj..d\ u_ah\_u\
Metabolic : :
Park d

arkinson disease o 5’!.’“ e\Jj\

Dementia

Amyloidosis

Cushing's syndrome

Thyrotoxicosis e ( eﬂ.}}j\ ‘“:L..éﬂj‘ C}QJM — QM‘ K.—I\-ij‘) QM\ U.A\JA‘

Cricopharyngeal bar

Wilson disease — j
Zenker's diverticulum

Myopathic Cervical webs
Connective tissue disease (overlap Oro - - o
pharyngeal tumors 2 2 e
eyndrome) dae Laal) il gl &l gal)
o Osteophytes and skeletal . . .
Dermatomyositis abnarmalities &LAJM ué)_\a‘)

Myasthenia gravis Congenital (cleft palate, diverticula,

Myotonic dystrophy pouches, etc)

Oculopharyngeal dystrophy
Polymyositis
Sarcoidosis

Paraneoplastic syndromes

Adapted from: Cook IJ, Kahrilas P1. AGA: Technical review: Management of oropharyngeal

! drsphagia. Gastroente 1999; 116:455.
Copyrights apply ysphagia. Gastroenterology
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Copyrights apply

Causes of esophageal dysphagia

Mechanical lesions

Intrinsic

Benign tumaors

Caustic esophagitis/stricture
Diverticula

Malignancy

Peptic stricture

Eosinophilic esophagitis
Infectious esophagitis

Pill esophagitis

Postsurgery (laryngeal, esophageal, gastric)
Radiation esophagitis/stricture
Rings and webs

Lymphocytic esophagitis

Extrinsic

Aberrant subclavian artery

Cervical osteophytes

Enlarged aorta

Enlarged left atrium

Mediastinal mass (lymphadenopathy, lung cancer, etc)

Postsurgery (laryngeal, spinal)

Motility disorders

Achalasia
Chagas disease
Primary motility disorders

Secondary motility disorders

Functional

Functional dysphagia
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Upper Endoscopy

e lantil

Endoscope
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Esophageal
stricture

Balloon
dilator

Savary
dilator



Traditional Manometry: High-Resolution Manometry:

5 pressure sites, 5 cm apart 36 pressure sites, 1 cm apart .
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Functional Magnetic Stimulation
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Top 10 causes of death globally 2015

Ischaemic he...

Stroke

Lower respira...

Chronic abstr...

Trachea, bro... The top 10 causes
of death
Diabetes mel... Fact sheet
| Updated January
Alzheimer dis... 2017
Diarrhoeal di... |

Tuberculosis

Road injury
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Heart disease: 614,348
Cancer: 591,699

Chronic lower respiratory diseases: 147,101
Accidents (unintentional injuries): 136,053

. Stroke: 133,103

Alzheimer's disease: 93,541
Diabetes: 76,488
Influenza and pneumonia: 55,227

Nephritis, nephrotic syndrome, and nephrosis:
48,146

Intentional self-harm (suicide): 42,773
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cerebral vascular accident- CVA
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Ischemic

- Stroke Stroke

(R H Weakened/diseased
o )’

l i' ‘/’ ", Hemorrhagic

blood vessels
rupture.

Blood clots stop the
flow of blood to an area
of the brain

Blood leaks into
brain tissue

MedicosNotes.com



ATHEROSCLEROSIS

Endothelium .
Lipids,
calcium,
cellular
debris

Smooth
muscle

monocytes
‘ ‘( fibrous cap __— endothelial cells

)
7 oW =
.Ag“ [l 12N C
A tpartlcles

3 collagen

T- lymphocytes

smooth muscle cells
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Plaque with
fibrous cap

Cap
ruptures

Blood clot forms
around the rupture,
blocking the artery




Healthy
blood flow

Red
blood
Cells

— Embolism

breaks away

Thrombus
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Blood clotlodgesin ¥} |
cerebral artery, causing \" /

a stroke

Blood clot breaks
off and travels

carotid |
artery






subarachnoid hemorrhage

Caerebral
arterles

Cerebral
ANSUTYSIT)




Distributions of CVA

L.MCA R.MCA LIC Lacune L.ACA

watershade

L.PCA brainstem L.cerebellum
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SIROKE WARNING SIGNS

Balance.
B Is there a sudden loss of balance
or coordination?

ﬁ"‘"\
Eyes. ® @ .
- ¢ NI . 2
Are there sudden vision changes? . ‘
L 4

%

Face.
Does one side of the face droop?

Arms.
Does one arm drift downward?

Speech.
Is speech slurred, confused?

e ial®)

Terrible, sudden headache. A

Is the person complaining of a
terrible headache?

- N | 2= ™| M

j2




Central CN VIl Palsy Peripheral CN VIl Palsy
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Modified Rankin Scale
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3 simple questions (indiey et al. 1004

No
: N T
Is the patient alive® —) Dead

Yes l
' i Yes
Does the patient require he_lp from ot ) SRR B o
anybody for everyday activities?
No l
: : Yes i
Has the stroke left the patient with any problems?==» Indifferent
I*‘\.
—
.'\i‘.
NI - Good
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NIHSS - Severity

NIHSS STROKE IMPACTED
SCORE SEVERITY BRAIN

DENSITY
0 No Stroke

0-4 Minor Stroke

5—-15 | Moderate
Stroke

16— 20 | Moderate to
Severe Stroke

21 -42 | Severe Stroke

Figure 1. The National Institutes of Health Stroke Scale or NIH Stroke Scale
(NIHSS) is a tool used by healthcare providers to objectively quantify and
succinctly communicate the impairment caused by a stroke.




1a Level of consciousness

Scale Definition

Alert; keenly responsive.

Not alert; but arousable by minor
stimulation to obey, answer,

or respond.

Not alert; requires repeated
stimulation to attend, or is
obtunded and requires strong
or painful stimulation to make

movements (not stereotyped).

Responds only with reflex motor
or autonomic effects, or totally
unresponsive, flaccid, and areflexic.




1b Level of consciousness questions
Scale Definition

Answers both questions correctly.

What i1s the month?

Answers one question correctly.

How old are you?

Answers neither question correctly.




1c Level of consclousness commands

Scale Definition

Performs both tasks correctly.

Open and close
the eyes.

Performs one task correctly.

Grip and release the
non-paretic hand.

2 Performs neither task correctly.




2 Best gaze

Scale Definition

Normal.

Partial gaze palsy; gaze is abnormal
In one or both eyes, but forced
deviation or total gaze paresis is
not present.

Forced deviation, or total

gaze paresis is not overcome by the

oculocephalic maneuver.




3 Visual fields

Scale Definition

No visual loss.

Partial hemianopia.

Complete hemianopia.

Bilateral hemianopia (blind including
cortical blindness).




4 Facial palsy

Scale Definition

Normal symmetrical movements.

Minor paralysis (flattened nasolabial
fold, asymmetry on smiling).

Partial paralysis (total or near-total
paralysis of lower face).

Complete paralysis of one or both
sides (absence of facial movement in
the upper and lower face).




5 Motor - Arm

Scale Definition

No drift; limb holds 90 (or 45) degrees
for full 10 seconds.

Drift; limb holds 90 (or 45) degrees,
but drifts down before full 10 seconds:
does not hit bed or other support.

Some effort against gravity; limb

cannot get to or maintain (if cued) 90
(or 45) degrees, drifts down to bed,
but has some effort against gravity.

No effort against gravity; limb falls.

No movement.




6 Motor - Leg

Scale Definition

No drift; leg holds 30-degree position
for full 5 seconds.

Drift; leg falls by the end of the 5-
second period but does not hit the bed.
Some effort against gravity; leg falls
to bed by 5 seconds but has some
effort against gravity.

No effort against gravity; leg falls to
bed immediately.

No movement.

Amputation or joint fusion, explain:




/ Limb ataxia

Scale Definition
Absent.

Present in one limb.

Present in two limbs.

Amputation or joint fusion, explain:




8 Sensory

Scale Definition

Normal; no sensory loss.

Mild-to-moderate sensory loss;
patient feels pinprick is less sharp

or is dull on the affected side; or
there is a loss of superficial pain
with pinprick, but patient is aware
of being touched.

Severe or total sensory loss; patient
Is not aware of being touched in the
face, arm, and leg.




Scale Definition

No aphasia; normal.

9 Language

Mild-to-moderate aphasia; some obvious
loss of fluency or facility of comprehension,
without significant limitation on ideas
expressed or form of expression. Reduction
of speech and/or comprehension, however,
makes conversation about provided materials
difficult or impossible. For example, in
conversation about provided materials,
examiner can identify picture or naming card
content from patient’'s response.

Severe aphasia; all communication is
through fragmentary expression; great need
for inference, questioning, and guessing by
the listener. Range of information that can
be exchanged is limited; listener carries
burden of communication. Examiner cannot
identify materials provided from patient
response.

Mute, global aphasia; no usable speech
or auditory comprehension.



10 Dysarthria

MAMA
TIP -TOP
FIFTY — FIFTY

THANKS
HUCKLEBERRY
BASEBALL PLAYER

Scale Definition

Normal.

Mild-to-moderate dysarthria;
patient slurs at least some words
and, at worst, can be understood
with some difficulty.

Severe dysarthria; patient’s speech
Is so slurred as to be unintelligible
in the absence of or out of
proportion to any dysphasia, or is
mute/anarthric.

Intubated or other physical barrier,




11 Extinction and inattention
Scale Definition

No abnormality.

Visual, tactile, auditory, spatial, or
personal inattention, or extinction to
bilateral simultaneous stimulation in
one of the sensory modalities.

Profound hemi-inattention or extinction
to more than one modality; does not
recognize own hand or orients to only one




Catsgory

Score/Description

DataTime
Inttlaiz

DateTime
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DateTIime
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Be StrokeSmart
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Hyper dense MCA
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Changes in Final Outcome as a Result of Treatment
@ Normal or nearly normal
) Better
No major change
@ Worse
@D Severely disabled or dead

Early Course
No early worsening with brain bleeding
- | Early worsening with brain bleeding

STt k] Changesin final outcome as a result of intravenous
recombinant tissue-type plasminogen activator
(IV rtPA) treatment within 3 hours of onset.

Reprinted from Saver JL, Medscape.” emedidne.
medscape.com/article/1160840-overview.
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Example of middle cerebral artery (MCA) infarction with hyperdense left middle cerebral artery on baseline CT
scan (A). Proxamal MCA (M1) ocdusion on pretreatment digital subtraction angiogram in coronal (8) and
saqittal (C) planes, mechanical extraction of intact thrombus (D), and complete angiographic reperfusion in
coronal (£), and saqgittal (F) planes.

, MD, PhD, and Todd Abruzzo, MD, University of Cindnnati Medical Center.
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