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0 Traumatic brain injury
0 Agitation vs Delirium

0 Delirlum after an operation
0 Underline disease 2| & &k?
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Mild TBI 13~15
Moderate TBI 9~12
Severe TBl 3~8

Box 43-1

Glasgow Coma Scale

Eyes Open spontaneously

Open to verbal command

Open to painful stimuli
No response

Verbal Response Oriented and converses

Disoriented and converses

Inappropriate words
Incomprehensible sounds

No response

Motor Response Obeys verbal commands

A= N WlIHB OV = NW |

Responds to painful stimuli by:

purposeful localization
withdrawal
flexor posturing
extensor, posturing
no response

GCS Score

From Teasdale G, Jennett B: Assessment of coma and impaired consciousness. A practical scale,

Lancet 2:81-84, 1974.
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o Agitation prevalence
—11~42%
— An excess of one or more

behaviors that occurs during an
altered state of consciousness

Aggressive physical & verbal
behaviors + restlessness &
disinhibition

Q. Recovery I}tHof| A
Agitated responseZt U= U
brain stimulant AFZ?

(1)

(2)

(3)

Level I—No Response.
Patient does not respond to external stimuli and appears asleep.

Level II—Generalized Response.
Patient reacts to external stimuli in nonspecific, inconsistent, and
nonpurposeful manner with stereotypic and limited responses.

Level lll—Localized Response.
Patient responds specifically and inconsistently with delays to stimuli,
but may follow simple commands for motor action.

(4)

Level IV—Confused, Agitated Response.

Patient exhibits bizarre, nonpurposeful, incoherent, or inappropriate
behaviors, has no short-term recall, and attention is short and
nonselective.

(5)

(6)

(7)

(8)

Level V—Confused, Inappropriate, Nonagitated Response.
Patient gives random, fragmented, and nonpurposeful responses to
complex or unstructured stimuli. Simple commands are followed
consistently, memory and selective attention are impaired, and new
information is not retained.

Level VI—Confused, Appropriate Response.

Patient gives context-appropriate, goal-directed responses, dependent
on external input for direction. There is carry-over for relearned, but
not for new tasks, and recent memory problems persist.

Level VI—Automatic, Appropriate Response.

Patient behaves appropriately in familiar settings, performs daily
routines automatically, and shows carry-over for new learning at lower
than normal rates. Patient initiates social interactions, but judgment
remains impaired.

Level VIII—Purposeful, Appropriate Response.
Patient is oriented and responds to the environment but abstract
reasoning abilities are decreased relative to premorbid levels.



e Disinhibition e Rt. Orbitofrontal

— Socially or contextually e Rt. Gyrus rectus
mappropnatg nonaggressive . Rt. Temporal lobe
verbal, physical, and sexual |
acts that reflect a lessening or * Lt. Iinsula
loss of inhibitions and/or  Lt. precentral and post
Inability to appremate social or central regions
cultural behavioral norms
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« Augmenting the function of

. dorsal and lateral prefrontal
e Aggression areas
— to verbal outbursts or physical
violence to objects or other
people

— Amantadine

— Methylphenidate

— Dextroamphetamine
— Bromocriptine

— 18t jine intervention

. SSRIs? * Reducing limbic
. Amantadine? catecholaminergic function
— SSRIs

— Atypical antipsychotics
— Anticonvulsants

— NMDA antagonists
(Amantadine)



Agitation? Delirium?
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Box 43-4

Agitated Behavior Scale

s
2

Short attention span, easy distractibility, inability to concentrate.
Impulsive, impatient, low tolerance for pain or frustration.

3. Uncooperative, resistant to care, demanding.
. Violent or threatening violence toward people or property.

. Explosive and/or unpredictable behavior.

. Rocking, rubbing, moaning, or other self-stimulating behavior.
. Pulling at tubes, restraints, and so on.

. Wandering from treatment areas.

. Restlessness, pacing, excessive movement.

. Repetitive behaviors, motor and/or verbal.

Aggression

Disinhibition

. Rapid, loud or excessive talking.
. Sudden changes of mood.
. Easily initiated or excessive talking.

. Self-abusive physically and/or verbally.

___Total Score
1= absent: the behavior is not present
2 = present to a slight degree: the behavior is present but does not
prevent the conduct of other, contextually appropriate behavior. (The
individual may redirect spontaneously, or the continuation of the
agitated behavior does not disrupt appropriate behavior.)
3 = present to a moderate degree: the individual needs to be redirected
from an agitated to an appropriate behavior, but benefits from such
cueing.
4 = present to an extreme degree: the individual is not able to engage in
appropriate behavior because of the interference of the agitated
behavior, even when the external cueing or redirection is provided.
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HY(delirium)

oia| YA|E MU{other specified delirium)

FQ 12| Ax *l§°lxl’g0ﬂ(ma;or and mild neurocognitive disorders)

SHE52 HY(unspecified delirium)

56}0|01g01| ogt FR/E%x 4 g?_lxwou(m neurocognmve disorder due to Alzheimer's dtsease}
""ﬁ—ra "R/ AS AZQIX|EOH{major or mild frontotemporal neurocognitive dlsorder)
20|A% =L/HE AIZOIXZol(maior or mild neurocognitive disorder with Lewy bodies)
RN FQ/AT AZAQIX| A0 (major or mild vascular neurocognitive disorder)
Sleng Ll -g0ﬂ _J?.-"_l -’,‘-9./@5 AlZ-jOIJ(Pétoﬂ(major or mild neurocognitive disorder due to traumatic brain injury)
ﬁ’é/ ’éoﬂ ol =& 2/ Ae *_l7‘°'H"*°H(substance/medba?o7:Tnduoed major or mid neurocognitive dnsorder)
ez *Eg@“' UKJIF-‘M ZHof 2igt =2/ @E AZOIX|ZI0R(mador or mild neurocogniive disorder due to HIV infection)
Z2|2u0) offt /A AIZIX|A0H(major or mild neurocognitive disorder due to Prion disease)

H&"*ﬁoﬂ o|8t /AT MAIX|EO0H(major or mild neurocognmve disorder due to Parkinson's disease)

?j% -‘?—E@OII -l?.f FR/ET M@OlJtIJéFOH(rr\a;or or mikd neurocognitive disorder due to Huntington's disease)

CIE o&H ’8 EHOY Siet R/’o‘i MZAQIX|ZOH(major or mild neuroc:ognltlve disorder due to another medMM;n)_ :
02 Hloy Siet F£R/8% {‘_'@‘EJIl’é*OH(ma]or or mild neurocognitive disorder due to multiple etiologies)

EXN 59| MK | H(unspecified neurocognitive disorder)
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Table 1. Diagnostic Criteria for Delirium.

Source of Criteria

DSM-5*

The presence of delirium requires all the criteria to be met:
Disturbance in attention and awareness
Disturbance develops acutely and tends to fluctuate in severity
At least one additional disturbance in cognition
Disturbances are not better explained by a preexisting dementia

Disturbances do not occur in the context of a severely reduced level of
arousal or coma

Evidence of an underlying organic cause or causes

Confusion Assessment Method (CAM)7

The presence of delirium requires features 1 and 2 and either 3 or 4:
Acute change in mental status with a fluctuating course (feature 1)
Inattention (feature 2)
Disorganized thinking (feature 3)

Altered level of consciousness (feature 4)

* The criteria are adapted from the Diagnostic and Statistical Manual of Mental
Disorders, fifth edition (DSM-5).5

T The criteria are adapted from Inouye et al.®



Fole Foj(FolE S2|1, AFsD, RIS, 0| S5hs
S2o| ZtE)ot ol4] Zhf (2 2 motshs S3o| ZE)
el 7+ 7|2 SOHIHIH I AlZhol M ofal) wNE D, 7| =
AlFe| ol o|A|o 2 HEfo| Har} 9lon 55

Soll = Zake| A3t Tyt Walshs Aol Ut

F715 91 QIX| Fsl (0 7|24 B, x| =2 Fsf, 210
e, AlZ2F &l = X2 B

RICH7| 2= ARt Co| Bsh7} ChE 0| F | B =l 7L} WAl &l
AZEOIX Fojz O & Mus|x| erond 2t Fo| Alztsh
24E (0 : 2 %) MEfoll A LAY X| Srofofstet.

el 7L CHE of3tE Atef, 23 B% £ FEHO|: 4E
g8 i Akl ofF), FE =M E, EE 012
2olSof ok AY™ Ma|™ Hjehs Wad, A HAF £
ZAN 270 22 527} 2Uct



M/71 LSH
Agitation? Vs Delirium?
1) Brain stimulant A&7

SSRI?
2) atypical antipsychotics AF&7?



Patient data

Age/Sex DOA/DOC RLA (I) Injury Type CT Scan MEDS PX DODC RLA (D/C)
22/M 5/10/99/6/2/99 4 MVA Amantidine 6/21/99 7
L. SDH Ritalin ¥
SAH Trazadone 2
Edema Aricept
16/M 6/6/99/6/17/99 3/4 MVA Amantidine 7/8/99 8
R frontotemporal contusion Dexedrine a
Trazadone "
AT/M 7/17/99/7/28/99 4 MVA Amantidine 8/2/99 7
ICH Dexedrine z
Trazadone .
Tegretol
31/M 9/23/99/10/18/9 4/5 MVA Amantidine  10/20/99 7
L. PAR contusion Ritalin D
Trazadone
40/M 10/4/99/10/21/99 4 MVA Amantidine  10/25/99 7
DAI Ritalin
Trazadone
51/M 10/19/99/10/22/99 4/5 GSW Amantidine  10/29/99 7
Ritaline <
Trazadone
16/M 11/6/99/11/16/99 4 MVA Amantidine  11/23/99 7
DAI Ritalin z
Trazadone
Tegretol
32/M 12/2/99/1/5/00 4 MVA Amantidine 1/7/00 6
DAI Ritalin “
Trazadone
17/M 12/17/99/12/22/99 4 MVA Amantidine  12/24/99 7
DAI Ritalin I
Trazadone
33/M 1/27/00/2/14/00 4 MVA Amantidine 2/28/00 8
R fronto, L Occipital contusion Ritalin”
Trazadone
34/M 2/21/00/3/3/00 4 MVA Amantidine 3/8/00 7
CT negative Ritalin ?

Trazadone

Early Polyneuropharmacologic
Intervention in Brain Injury Agitation
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B-blocker

Bensodiazepines — & T A RF 7F5 A XA
Amantadine — dopaminergic agent
Methylphenidate — dopamine & NE A S & A|
Trazodone — serotonin modulator

Donepezil — acetylcholine concentrations by inactivating cholinesterases



Medication

 Risperidone 1.5mg OF&l Al™ 1A[ZEH HYE Al=e
» Seroquel 50-50-50-100 mg 5I& 4H

e Trazodone 150mg (XI7| ™)

 Neurontin 600-300-600 mg

* Indenol 10mg bid

* Depakote 250mg bid
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Case 2. M/79 SSG
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L—tube + foley

Mixed subtype : Hyperactive + Hypoactive (54%)
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— DRS, delirium rating scale



RASS, Richmond Agitation Sedation Scale
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Ely, et al. JAMA 2003, 289:2983-2991.

Sessler, et al. AJRCCM 2002; 166:1338—1344.
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Sedation and Delirium Assessments:
A Two Step Approach

Step One: Sedation Assessment (RASS)

If RASS 1s -4 or -5. then Stop & Reassess patient at later time
If RASS is above - 4 (-3 through +4) then Proceed to Step 2

Step Two: Delirium Assessment (CAM)

Feature 1: Acute onset of mental status changes

or a fluctuating course

And

Feature 2: Inattention

o N

Feature 3: Disorganized Or Feature 4: Altered
Thinking Level of Consciousness

= DELIRIUM
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Medication

 Penid 10mg Cf
e Seroquel 12.5mg C34
 Trazodone 50mg C3

« I E S ok Mo UA 5l OF---
 BHEZF Of = S| =Ll B -



_ Host factors Critical illness Environmental / Iatrogenic

Not modifiable or High severity of illness Lack of daylight
Preventable Hypertensmn Respiratory disease Isolation
APOE-4 Medical illness
Pre-existing cognitive Mechanical ventilation
impairment (Dementia) Infusing medications
Alcohol use
Smoking History
Depression
Potentially modifiable Hearing or Anemia Lack of visitors
/preventable Visual impairment Acidosis Sedatives/analgesics
Hypotension Immobility
Infection/Sepsis Catheters
Metabolic disturbance Sleep deprivation

Fever
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Agitation

!

Correct reversible causes

v
Non pharmacologic treatment

| | |

Analgesics Sedatives Control of Delirium
| l
| |
Unstable ’ Stable

l Hemodynamics v # l
Fentanyl Morphine Midazolam Propofol Dexmedetomidine
25-100ug IV 2-5mg IV 2->mg IV 5 pg/kg/h 0.2-0.7 pg/kg/hr

Rl Dexmedetomidine Haloperidol

0.5-15 pg/kg/hr 0.2-0.7 ug/kg/hr 2-10 mg IV

RS agitation in mechanically ventilated
3-L0marke IV 2021 dolzetia S5, M8 L 4 £t 2 =HEH OI22 Sak

y L O =< O T =< T - o
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