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o O|AIAMENO| T} : Neuroanatomical Evaluation
“Where is the lesion?”

— O|AlAMEH B3}9| anatomical Localization
— Lateralizing sign2| %

« O|AlH IOl ROl : Etiological Evaluation
"What is the reason?”

) olztofxieyorm

Agenda

« Mental status
« Cognition, Cognitive dysfunction &
dementia
« Bedside Cognitive Evaluation
— Attention
— Memory
- MMSE
- Language

0 MEMO o———




Mgt M350 YR u=
Ol=elch / Fxfet

————0 MEMO o

ALERT, CONFUSION,
ALTERED MENTAL STATUS

) oloixicorm
G S

Alert

» Good Consciousness: Awake & Aware

Reticular
activating
system (RAS)

+

Cortical function

) olgtofxieiorm
g

Altered Mental Status (A

 Rostro-caudal Progression

®)

—Alert
—Somnolent
—Confusion(Z &) '_\*&/
—Lethargy
—Stupor(Z0|)
—Coma (%)
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Etiology of AMS

«Structural cause :

1) YECs|urol
2) ARASH O £AE

*Metabolic; piffuse cortical
dysfunction without
localizing signs

neurologic focal
symptoms and signs

D rues

E lectrolyte imbalance (dehydration, endocrine,
nutritional, organ failure)

AHEroHs G-l 2t
(brainstem)

L ack of drugs (withdrawal, uncontr. pain)

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)

() oltoixicheta

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

Symptoms

Alteration in mental status
Lethargy

Personality changes

Loss of memory

Loss of ability to speak
Hallucinations

Loss of ability to swallow
Seizures or tremors
Delirium/Progressive loss of

0 MEMO o———
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" AMS - Laboratory work Up

» Hypoglycemia : <40 mg/dL
« Hyperglycemia : 350 mg/dL in DKA /

600 mg/dL in NKH
» 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
» Hypomagnesemia: below 0.7mEq/L
» Metabolic (or lactic) acidosis : <pH 7.0

£ o|gtoixicerm

Important Rule-outs

+ Subdural hematoma

» Hypoxia  Septicemia

» Hypoglycemia » Subacute bacterial

« Hypertensive endocarditis
encephalopath + Hepatic or renal failure
Meningitis/encephalitis + Thyrotoxicosis/myxedema

« Poisoning » Delirium tremens

« Anticholinergic psychosis omplex partial sef

ALERT, CONFUSION,
ACUTE CONFUSIONAL STATE
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Definition of Confusi

» 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

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

Cognitive dysfunction

Acute/Subacute Chronic

Degenerative

VITAMINS .
disease
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DSM V Criteria

> Disturbance in attention (reduced ability to direct, focus,
sustain, and shift attention) and awareness.

» The disturbance develops over a short period of time
(usually hours to days), represents a change from baseline,
and tends to fluctuate during the course of the day.

> An additional disturbance in cognition (memory deficit,
disorientation, language, visuospatial ability, or perception)

> The disturbances are not better explained by another
preexisting, evolving or established neurocognitive disorder,
and do not occur in the context of a severely reduced level
of arousal, such as coma

> There is evidence from the history, physical examination, or
laboratory findings that the disturbance is caused by a
medical condition, substance intoxication or withdrawal, or
medication side effect.

Confusion Assessment Method
(CAM)

Sensitivity (94 to 100%), specificity (90 to 95%)

Feature 1
Acute onset and
fluctuating course

Feature 2
Inattention
Feature 3 F:::;r;‘
Disorganized thinking ¢

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

»Develops acutely (hours to days)
» Characterized by fluctuating level of

Clinical characteristics

consciousness

»Reduced ability to maintain attention
> Agitation or hypersomnolence
» Extreme emotional lability
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History

1. Previous intellectual function

2. Functional status (eg. Mobility, transfers,
toileting/bathing, aids used)

3. Onset and course of confusion

4. Previous episodes of acute or chronic confusion

5. Sensory deficits — hearing, sight, speech

6. Symptoms suggestive of underlying cause(infection)
7. pre-admission social circumstances / care package
8. Full drug history including non-prescribed drugs

9. Alcohol history

Clinical characteristics:
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

BEDSIDE COGNITIVE TESTING
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(consolidation)

 Person — naming & relationship
« Place — recognize where they are
(at home, in an ambulance, at a hospital)
» Time — day, date, month,
For elderly : HI &, otF = HH(0tE, &, M),
AIZE (+/- 1AI2H)

N ) [




— Digit Span: 5 forwards, 4 backwards

- 2000 ALK HREZ Lol 2N R.
- QS H FRANI HPZ LHZMR

—9% 5 FO[Eln o Bt H4E o W AEE AlA
(5 74 O] @B E HOl A Abnormal)
— Serial 7’s : 1000l A 72 WHLIDI 2N 2.

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,
> tested by 3 objects in 3 minutes HI&J|HE AU
(2ot LH FIE S SSpCH/ZL 20/ EILEZ 2 HER
3) Tertiary memory (remote events)
» stored in the association areas of cortex,
» tested by asking about verifiable remote events

)

) olztofxieyorm
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Examination
1. Age (exact only)

2. Date of birth (date and month)

3. Time (to nearest hour)

4. Year (exact only)

5. Name of hospital

6. 3 Items recall of MMSE

7. Recognition of 2 persons (|27%, 7t5F)
8. Date of event (22T, 6.257 )

9. Name of present president

10. Count backwards 20-1

LR Hojof 2 SIRIXFoH
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1. AAZ SH7| . 72504
1. O|20| O HA =M KQ?
2. 7|7t ofelvte?
3. OfC|7t EHM 24Ltae?
2. O|8li3}7|
1. =2 ZdotEAMa.
2. YUELER QEXR FE UMEMA

3. 0| ECH7|
1 CHojHIE &278 o1, AlA|, O,
2. GCHojRlE 2oz HEE, ¥y,
4. et LSE7|: cratF, Sore =AY, Ao 2a2s vt 20t

Acute/subacute cognitive decline
(VITAMINS)

Infectious- Encephalitis, UTI, pneumonia, PML

Alcohol/4-B1| /X & &/ L8 E/247| 5, A B 7| 5 0| 4/
CEEE

Toxic-metabolic

Autoimmune disease Anti-NMDA paraneoplastic, CNS vasculitis

Metastasis | S A/EFAZ 5 F(paraneoplastic)

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

Neurodegenerative Creutzfelt-Jacob Disease

Systemic Hypertensive encephalopathy

Acute/subacute cognitive decline
(Drugs)

- StEEIMeE - Opiates
- e EBRE2F A4S L Digitalis
- Benzodiazepine A€
Ben pine A€ _ NSAIDS
- 5| AEHR :
- Steroids

- 2ty

- 250/

- Dopamine g TIX||
Beta X}EHA|

S oA
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hyper-vigilant

hallucination

delusion

24 hypoactive symptoms : hypoactive type

* Hyperactive +

agitated hypoactive

Types of delirium

lethargic

drowsy

sedative

respond
slowly to
questions

hardly move

spontaneously

23 hyperactive symptoms : hyperactive type

» The most common types are hypoactive and
mixed accounting for approximately 80% of

delirium cases

Predisposing risk factor

» >60 years of age

» Male sex

- Visual impairment

« Underlying brain
pathology such as
stroke, tumor,
vasculitis, trauma,
dementia

» Major medical illness
 Recent major surgery

() olgtoixjcyotm
&Y

Depression
Functional dependence
Dehydration

 Substance
abuse/dependence

Hip fx
Metabolic
abnormalities
Polypharmacy

Etiology:
It is multifactorial
Systemic illness

Medications
Presence of RF

Neurologc diagnasis (e, headnjury) Obsenvableand occul metabolc abnormalies

Preeisting mental impairment Withdraval

from chronic:

Medical comoridity poychacive
‘medications

Seveity ol m (eg. benzo
d p N Giazepines,

Advncedsge \ smm nce
Delirium “\ T

ww awal
Nm
sm
Elements of
outine ICU care
(eg, g, physical
therapy) \

Erdotncel—— pyy P> As“““wl L
tube unpleasan a pathologic)

Tisse ww m.\m
(e sugen, tauma
pessure areas)
Lackof
homeostasis
h |
Vn( la s (eg. thist
access Affective omponent ®StaI hunger, dyspnea)

(e, "tis pain means
Immoreliytodic)  Inabiltyto
communicate

Ventltor
dpsynchony

Figure 1. Causes and Iteractions of Pin, Agitation, and Delirium.
Drugs and othertreatments for
tothe: . whi

thesia, T
fective a a coordinated approach.

o ko form " it e g g
relasans o en
unlikely to be as ef-
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Pathophysiology

Cerebral Figure 1. Factors Contributing to Changes
in Neurotransmitters, Leading to Delirium

VACH = Newronal Exciabilty
‘Substantia nigra + Anticholergic drugs

Agodonenta
i ADA = VRolease of ACH
+ Hypolonsion * Drugs: doparine agoists
+ Poor wiion + Infocton
+ Infecion « Sugary

Dorsal . S + Agoldamenia

urgey
Tophe + Auhoimers disoase
nucleus

Medial septal
nucleus

Hypothalamus

Pituitary

+ Bonzodiazepines
+ Koohol withdrawal

Nucleus raphe magnus

FGURE 1, Cholnergic (red), dopaminergic (yellow), and serotnergic (blue) prajecion
systems in the brain,

(E) lstoixicetm

o

Delirium — work Up
— Vitals: normal range of BP, HR, Temp and pain

— Good physical exam: particular emphasis on
Cardiac, pulmonary and neurologic systems

— Hydration status

— Also rule out
» fecal impaction
* urinary retention
* Infected pressure ulcer, UTI or pneumonia

« CBC, electrolytes, glucose, LFT, BUN/Cr
— glucose, CO2, Ca+, Mg, TSH, B12, albumin
— B1, if in suspect

« Selected additional testing:
— drug levels, toxic screen
— ABGA, EKG
— Carboxy Hb

— Sepsis work-up; Infection workup (Urinalysis, CXR) +/-
blood cultures

* Role for Brain imaging/Lumbar puncture/EEG:

— new focal symptoms, high suspicion, no other possible
diagnosis
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Treatment

« Always non-
pharmacological
interventions in your Care
Plan.

- Initiate toileting routines

— Mobilize ASAP

— Quiet room, soothing music
— Educate caregiver
— Vision/Hearing

& Qe Quase

) olztofxieyorm

Treatment-meds

+ Antipsychotics- IM/IV Haldol is first line (less than 3 mg)
— Always R/O Delirium Tremens

— Significantly reduced risk of Extrapyramidal side effects.
— Onset of action within 5-20 minutes.

« Some data now supports use of atypical antipsychotics
— Risperdal 0.5-2mg,

— Quetiapine 12.5-50mg,

— Olanzapine 2.5-10mg.

Pharmacological management of delirium:

@

Wpanem;saggesswe gowﬂwcharlformeseveveiyaglmdpmm

H!speddane [ o
Hnlopgldol |Add or switch to:
(low dose only)

Add or switch to:

Remember to treat sleep’
deprivation. See sleep
guidance.

DrT de Beer, Sister A llsley, Liz Jamieson Jan 2013
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Management of sleep:
Non-pharmacological interventions:

QMinimise nighttime sleep disruptions and white noise

QMai of the homeastaic sleep-wake cycle.

QElimination of unnecessary noise and light

QConsolidation of patient care interactions

QNon-pharmacologic sleep aids such as earplugs, eye masks and
relaxation techniques (eg, calming music and massage)

QTemperature control of environment - not too cold

QMake sure no stimulants are consumed after 16:00, such as caffeine

Trazodone Melatonin

] |

m m DrT de Beer, Sister A llsley, Liz Jamieson Jan 2013

) olgjorxicotm

Take home message

« confusion & delirium vs wernicke aphasia
— Orientation, Attention,
— short-term memory,
- language function

« Behavior management: case by case






