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o O|AIAFEJO| W™} : Neuroanatomical Evaluation
"Where is the lesion?”

— O|AIAFE H3}2| anatomical Localization
- Lateralizing signo| 3%

o O|AlHZIO| &2l : Etiological Evaluation
"What is the reason?”

ALERT, CONFUSION,
ALTERED MENTAL STATUS

0 MEMO o———




Mgt M350 YR u=
Ol=toixichet olebHRrfstd Manus / FX[g

7)) olgtofxjcyorm
@) hwhotb et

Alert

» Good Consciousness: Awake & Aware

Reticular
activating
system (RAS)

+

Cortical function
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\ | (Mild cognitive Impairment)
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Cognitive dysfunction

Chronic

Acute/Subacute

Degenerative
VITAMINS .
disease

Altered Mental Status (A

 Rostro-caudal Progression

®) Superior (above)

—Alert
—Somnolent[]
—Confusion(Z X&)
—Lethargy [
—Stupor(20]) O
—Coma (2)

aug

What is ”Encephalo—Pathy"’?

“Encephalo”-means Brain

+ "Patho”-means Disease
+ Encephalopathy is “caused by something else”
+ Implies a remote(outside of the CNS) etiology

« Encephalopathy
— Clinical syndrome of reduced consciousness
— Many causes, incl. viral encephalitis

 Encephalitis
— Acute, diffuse, inflammatory process affecting brain parenchyma
— Most commonly viral

I\ J
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Remember!

Encephalopathy is always due to an
underlying cause.

The development of metabolic
encephalopathy may be the first
manifestation of a systemic disease-most
importantly a diagnosis of Sepsis

£3) olgtoixichorm

Etiology of AMS

«Structural cause : *Metabolic; Diffuse cortical
neurologic focal dysfunction without
symptoms and signs localizing signs

1) Yarysiaol gy | DS

E lectrolyte imbalance (dehydration, endocrine,
2) ARASZ"—Ql ‘%‘Al'% nutritional, organ failure)
Xl'El_l'sl'E %‘ E ‘"5'—| .7_|' L ack of drugs (withdrawal, uncontr. pain)
(brainstem) I nfection
R educed sensory input (vision, hearing)
I ntracranial (vascular, seizure, etc)
U rinary retention/fecal impaction
M yocardial/Pulmonary/hepatic/renal (Organ
failure)

Acute/subacute cognitive decline
(VITAMINS)

Infectious- Encephalitis, UTI, pneumonia, PML

Toxic-metabolic Alcohol/==BH|/MES/DHY/2t7|5 Y7 S04/
HEEnd

2l

Autoimmune disease Anti-NMDA paraneoplastic, CNS vasculitis

Metastasis LB Y/EZUYSF(paraneoplastic)

Iatrogenic Restraints/Urinary catheter/Sleep
deprivation/Untreated pain/Surgery/ 2=

Neurodegenerative Creutzfelt-Jacob Disease

Systemic Hypertensive encephalopathy
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Acute/subacute cognitive decline
(Drugs)

- AEEEYE - Opiates
- A|:|I.%'7".” @‘?‘%E Qlt% & D|g|ta||s

o ]

. ) 1
Eeﬂzodlazeplne A4 ~ NSAIDS
&S| AEHT
- 2rgot
280/

Dopamine & ZIA|
Beta K}CHA||
- B A

- Steroids

Most Urgent Confusional State

Hypoglycemia  Tachycardia, sweating, Low plasma IV glucose
dilated pupils, mimic  glucose
herniation
with/without
lateralizing sign
Bacterial Headache, fever, CSF gram Stain(+) 1V antibiotics
meningitis Brudzinski sign or Low CSF glucose
Kernig sig High CSF protein
Wernicke Ophthalmoplegia Macrocytic anemia IV thiamine
Encphelopathy  Ataxia
Confusion
Subarachnoid ~ Thunder-clasp Non-clearing red  Surgical ablation
hemorrhage headache blood cells in CSF of Vascular
Malignant Subarachnoid problem
hypertension blood

Retinal hemorrhage
Brud. or Kernig sig

Neurologic Examination in AMS

Papilledema Hypertensive encephalopathy, intracranial mass

Dilated pupils Head trauma, anticholinergics intoxication
Withdrawals from ethanol, sedative or sympathomimetic drugs

Constricted Opioid intoxication

pupils

Nystagmus or Intoxications from ethanol, sedative drugs, phencyclidine;

ophthalmoplegia Vertebrobasilar ischemia, Wernicke encephalopathy

Tremor Withdrawals from ethanol or sedative drugs
Sympathomimetic intoxication, thyrotoxicosis

Asterixis Metabolic encephalopathy

Hemiparesis Cerebral infarction, head trauma, hypo-hyperglycemia

Ataxia ethanol or sedative drug intoxication; Wernicke
encephalopathy

Seizure ethanol or sedative drug intoxication; hypo-hyperglycemia,

head trauma

0 MEMO o———
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Lab Tests That Help Diagnosis

CBC/PT/PTT/Sepsis(FDP, D-Dimer,Fibrinogen, CRP, ESR)

Blood Glucose/ketone

Electrolyte; sodium level L &
BUN/Creatinine [? [
LFT (Ammonia, DB) | €
Calcium/Magneisum level

ABGA: hypoxemia, hypercapnia, Acid-Base balance
Lactic acid/TFT (parathyroid?)
e Vit B1

HELOBHIIINE SR—EGUES
Hypoglycemia : <40 mg/dL
¢ Hyperglycemia : 350 mg/dL inbka/ 600 mg/dL in NKH
e Hyponatremia (acute onset) : 125 mEq/L
(if below 115 mmol/L, coma or seizure)
* Hyperosmolarity : 350 mosmol/L
¢ Hypocalcemia, ionized Ca below 2 mmol/L
e Hypomagnesemia: below 0.7mEq/L
¢ Metabolic (or lactic) acidosis : <pH 7.0

7)) olgtofxjcyorm

Coma = &2, S5 Sa02>90 %, =&t MAP >70 mmHg

EER L ERCETTE [P CT
FEE
ez

SN AS: DS E. OIS 05-1.0 gke

Y 60 mg/dLO| 2+ 32 Thiamine 100mg IV=,
Z Y (50mL, 50%S )3 A

Ot 2l & E [iH: naloxone IV

Benzodiazepin® & & [i: Flumazenil (0.2mg/min)
A= M (A EH

EE TP
o Y4, T REE R
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Symptoms

Alteration in mental status
o Lethargy

¢ Personality changes

e Loss of memory

¢ Loss of ability to speak

¢ Hallucinations

¢ Loss of ability to swallow

e Seizures or tremors
¢ Delirium/Progressive loss of consciousness

(R oloixicyorm

Definition of Confusion

¢ Confusion :
— Impaired attention and concentration,
— manifest disorientation in time, place and person,
— impersistent thinking, speech and performance,
— reduced comprehension and capacity to reason
— fluctuate in severity, typically worse at night
— perceptual disturbances and misinterpret voices,

common objects and actions of other persons

Definition of Delirium

« Disorganized thinking with reduced ability to
maintain attention and to shift attention
» Synonyms: Peer-reviewed literature
v'Acute confusional state
v'Acute cognitive impairment
v'Acute (toxic or metabolic) encephalopathy
v'Acute mental status change
v'Altered mental status
v'Dysergastic reaction
v'Subacute befuddlement

o MEMO o0—y
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*Previous cognitive decline (3 year)

*Nose fracture due to slip down injury

*Mental status : Confusion & Agitation
Disorientation to T/P
Incoherent speech

*Disturbed sleep cycle

*No definite Neurologic abnormality

Clinical characteristics g
Develops acutely (hours to day:
Fluctuating level of consciousness
Reduced ability to maintain attention
Agitation or hypersomnolence
Extreme emotional lability

BEDSIDE COGNITIVE TESTING

Testing

waning course

« Most sensitive items are
— Orientation: Time, place, person
— Attention-concentration-vigilance

£ o|gtofxicerm

» Mini mental status exam (MMSE) is not
sensitive in identifying delirium however
repeated MMSEs can reveal waxing and




« Person — naming & relationship
« Place — recognize where they are
(at home, in an ambulance, at a hospital)
» Time — day, date, month,
For elderly : HI &, o5tF = A N(0tE, &, H49),
Al2E (+/- TAI2H)

"Tesi Atenton-Concenvaton
e

— Digit Span: 5 forwards, 4 backwards

— 200l A 10tX H R 2 ZAHEMR.

-2 R2H FRANMA HPE LdHZHR

— Q9 = o[2tT & [Tt 9+ 3t o K== A|A|
(F 71 Ol 2B E HOl 42 Abnormal)

— Serial 7’s : 1000l M 72 #iLIDI E M 2.

S
1) Primary memory (immediate recall)

» stored in reticular activating system

» tested by serial repetition (digits, 3 items)
2) Secondary (recent) memory

» stored in the limbic system,

» 3 items in 3 minutes: HI&JI/HZ/A LS

> (S0t2 EM/E0 f=2= HIOt =20h
3) Tertiary memory (remote events)

» stored in the association areas of cortex,
» tested by asking about verifiable remote events
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K-MMSE d4HX| -revised
=R y2—R:1.Fo] 35}

e as | gy | TV/EINE L aen | 7aom
45-64 21.33 (2.86) 25.85 (2.84) 27.20 (2.12) | 27.77 (2.75)
65-69 20.13 (3.33) 25.40 (3.25) 26.18 (2.78) | 27.20 (2.80)
70-74 19.33 (3.74) 25.19 (3.36) 26.05 (3.46) | 27.09 (2.95)
75-84 18.05 (3.49) 24.26 (3.85) 25.23 (4.11) | 26.41 (3.78)
85-90 15.73 (4.01) 22.67 (4.18) 24.00 (4.17) | 28.50 (2.12)

2912 2006 B2 412|843 X| vol 25, p 1-12

1. AAZR SH8}7| . ®olxz 77| Thof 0| AtO| fluency K|

1. O|50| ofEA =MK?

2. oC|7t 2HEEIM 2ALtR?

3. OfC|ofl ARMIR? O 0f ZkX| 2 AHIA|E HHO| JAojLtR?
2. 0|8l8}7|

1. =2 ZdotEAMa.

2. Xa g1 Ab R WAL

3. QLECE EX FE UNENSR
3. 0|2rf7|

1. COlHIz =27 A, AlA, eHE,

2. CHojHlE RaZ: das, 8717,
4. 2t WSEI|: craF, Sore HA, Hyto| 284 H|7F 20t
5. M70/Q17| : =eolo] 2 22 A Bt
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Splenium involved with left occipital lesion

COGNITION &
COGNITIVE DYSFUNCTION

LR LofoF & SHIXIEoN

———0 MEMO o————~




Mgt M350 YR u=
Ol2foixiclistu olstMZ sk MAMwA / HX[R

xo|x|=ad

j =" 1 W] VEAE S ]
A s ey ey

cortex

fotr “Z
A e
MEMORY ==
VISUAL & VERBAL
TEMPORAL LOBE FUNCTION
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RCFT immediate & 20 minute
Delayed recall
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Recognition of Famous or familiar

face : Prosopagnosia

Inferior occipital/ fusiform

(medial OT)/anterior temporal

Bilateral or Right

o MEMO o0—y
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Recognizing Degraded Pictures; Form vision
Parietal -- Inferior Temp. Assoc. Cortex

AP ¥
P = i

Recognizing degraded letters; Form vision &
Parietal -- Inferior Temp. Assoc. Cortex

£ o|gtofxicerm

Gestalt Visual-Perceptio

German: Gestalt -
"form" or "whole”

Berlin School, early
20th century

Gestalt: whole or
group

Whole is greater than
sum of its parts

— TEND TO ORDER OUR
EXPERIENCE IN
MANNER THAT IS
REGULAR, ORDERLY,
SYMMETRIC AND
SIMPLE

D. Brett King
Michael Wertheimer

Max Wertheimer
& Gestalt Theary
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PARIETAL LOBE FUNCTION

What vs Where

Ventyal (wRﬂ)/(,‘

Fusiform/lingual - color

Visuoperceptual function

1. Visuo-perceptive ability (A|X| 245 &)-

LR
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Form recognition: Occipito-Parietal

Dot counting : Occipito-Parietal

Visuo-constructive

Rey, 22 2|7|, 2 4&7|
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Geographical

Corpus callosum
(fibers to right hemisphere SMA and PMA)
Central sulcus

Sylvian fissure

Apraxia Testing 2

S (0fl; 7191ESH71 / B EUE si2atal A|ZICt

S| 4SS HoiFn ‘o= A2?

. o2t 8715 Alzict
X =7 (HE)E F2 AZict
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Sensory extinction: SAIX}Z0]| L
Hemispatial neglect ; 2SN ZZt
Anosognosia (EHOIMESE)
Asomatognosia (MHCIAESE)
Anosodiaphoria — misoplegia

Sensory extinction-ZtZ}
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Visual extinction
Tactile extinction
Auditory extinction

Line bisection
Line cancellation
Star cancellation
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Optic Ataxia : Visual guidance$t2| hand movementE
Al&gt ifl, dysmetria EE= ataxia 7t M7= H, =2 Z
DAMSAE Y

Optic Apraxna Voluntary 8| visual movement
(pursuit)E A|&SIX| =5l= A, spontaneous eye
movment (saccade)= & ""”

Step 1: X0 2 &I

- Activities of daily living (&

- Behavior problem (0] & &

- Cognitive Function (2 X

Step 1: Ide

Step 1 Idenfllﬁc\:atlon of D‘ementla
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Dementia Syndrome Due to
Cognitive involvement

Alzheimer’s Disease Frontotemporal
Dementia Dementia

Dementia Syndrome
with Parkinsonism

Lewy body Dementia
Posterior cortical atrophy

Normal Pressure Hydrocephalus
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Dementia VS Confusional state

» Dementia » Confusional state
- Longstanding (~delirium)
nature — Acute, subacute
— Varies little from — Fluctuate
time to time
— Clouding of

— Memory problem consciousness

(@) ojaertasa

Confusion Assessment Metho
Sensitivity (94 to 100%), specificity (90 to 95%)

Feature 1: Acute change in mental status
with a fluctuating course of cognitive
/behavioral impairment
* Feature 2: Inattention (distractability)
» Feature 3: Disorganized thinking
» Feature 4: Altered level of consciousness

**Diagnosis of Delirium: requires presence
(1) features 1 and 2 and (2) either 3 or 4.

7)) olgtofxjcyorm

Cognitive deficits

» Language difficulties:
— word finding difficulties, dysgraphia
— slurred, mumbling, incoherent or disorganized

— D/DX from Wernicke aphasia: consistent
comprehension deficit

* Memory dysfunction: marked short-term memory
impairment, disorientation to person, place, time.
Perceptions: misinterpretations, illusions, delusions
and/or visual (more common) or auditory
hallucinations

Constructional ability: can't copy a pentagon
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N
e Transient Global « Wernicke

amnesia encephalopathy

— No clouding of — More severe
consciousness — thalamic & midbrain

— No loss of personal involvement
identity — Fluctuate

— Near intact attention - Clouding of

— Disorientation & Acute consciousness
anterograde amnesia — Impaired attention,
& repetitive

orientation,

questioning anterograde amnesia

oot

Take home message =
« Bedside cognitive evaluation
— K-MMSE : Important!

« Orientation-Attention-Memory
— Language
— Mood & Behavior: Hallucination, delusion, judgement
— Integrative sensory & motor system :

« Visual Field Defect/Neglect or Extinction

« Astereognosis, Agraphesthesia. Two-point Dsc
« Apraxia Testing
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