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:":'_'EXECUTIVE DYSFUNCTION
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Whatis Exe_c_utive Fu__nc_t_ioning?

*+ The term ‘executive function’ is used as an umbrella for
various complex cognitive processes and sub-processes. Most
attempts to define executive function resart o a fistef - =
examples {such as task-switching, planning, or that other .
useful umbreila term ‘werking memory’), which reflects the
facl that executwe functlon is by no meansa umLary conce;)t b

. The gical hterature 3 ges on the view !het suceessful ;
perforrnance on tests of executive function is critically dependent on
the fronto! cortex; indeed the terms ‘executive function’ and “frental
lobe fui ré.-'aften used synonymausly.

. Howeve t theories have suggested thal this view Is s:rnphsﬁ: and
subcortical regions may also be critically iwplved. Heuropsychological
deficits of patients with Parkinson's disesse,
striatal structures play a role énthe med:a‘:on' execative processes.

* Onford journals, British Medical Bulletin, [2003)Volumess, issuel Pp. 49-59

Executive Functions

. Con_s:i's;'t_of:thdsé ca pacit'ies'__th_fcx_:_‘_c
~‘enable a person.to engage
successfully in sndependent

e 'lczak t1995)

Executwe Functlons

* Collection of processes that are ;espons:ble for gwdmg,
directing, 2 and managing cognitive, emotional and behaworal
funcuons, partecula:ly dunng ncve? probiem sofving. .

= An umbrella of mternelated functlons that are responssble fo
purposeful goal dlrected groblem so(vmg behawor S

ppsych'ological a§_sgssment

* Guwia, £3py, hauith, 2003

Ask How or Whether aperson goes
about doing something?

will you .db it if s0 How?

Questions about Executxve
Finctions???- '

Neuroimaging of executive
~dysfunction:

+ Asdiscussed above exacutive dysfunctien is asscc«ated with a
range of neurclogical and psychistric disorders. The ubiquity
of executive impairments, often in the absence of structurai
damage to the prefrontal cortex, is mtuazively consistent wnth
the network view of executive function. A'dynamic and -
flexible neurcnal network could be compromised in many
d:f‘ferent ways, and to different extents, It could also,
potenually, preve more robust in the face of traymatic |nsu|t
thana t"xed one-to-one mapplng betw
function. "

* Oafoed fournals, British Mpm(ll Eu!ltbn WN’!}!OS fiurl
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The Human Brain

[T A T T T

Cerebrum -The largest division of the brain. it is
divided into two hemlspheres, each of whn:h is
divided into four lobes.

S_pgg_:ch_ Sulm,{ﬁssures
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Pan.;

Lobes, tha_ Consheel Gortax, and. Cortisl. Reglons

Cerebral Cortex - The outermost [ayer of gray
matter makmg up the superﬂcaa! aspect of the
cerebrum

Wiute maner

Gty paettes

Lobes of the Brain (4)

*Frontal ZW'
+parietal

°Otcipital_' )
* Temporal .;f:f-

Temporatices
it B 1
* Note: Occasionally, the losufa is considéréd the ftflh Iobe it is focated decy
to the Temporal Lobe.

D 30




Lobes of the Brain - Frontal

* The Frontal Lobe of the brain is !ocated deep to the
Frontal Bone of the skufl.

+ [t plays an mtegral ro!e in the. !oﬂowmg functmns/actm

- Mermory Formatmﬁn__ Gont

sufeus

Frontal
oba

Makmg/Reasonsng

Personallty

investigation (Phineas Gage}

Metsas Pum Vg b

Lobes of the Bram Ocmprtal Lobe

* The Occ:mtai Lobe ofthe Bram
is located deep to the Occi. )
Bone_gf the Skull," % =

interpretation; etc. ofVISION and/
visual stimufi, 7

vmu 7 good one! Try i, Hohbs-—-i\m
brin pght whrere myfv—w W :

Ereenps, v tanen

Q: Assuming this comlca'l-.s:tuatson Wwas factualiy
accurate, what Cortical Regicn of the brain would
these doctors be stimulating?
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Lobes of the Brain - Parietal Lobe

* The Partetal Lobe of the brain is iocated deep to the
Parietal Bone of the skull,

. it plays a !TIE]OI‘ role in the followmg functlons/actlon 3

Senses and {ntegrates sensation(s) 'P«;netai
one
)

- Spatia wareness and perceptmn
(Proprlocepr.wﬂ Awareness of
body/ body ‘parts in space and
in relation to each other) -

Woltetbun Ll

Lobes of the Brain - Temporal Lobe

* The Temporal Lobes are located on th’e"sides of thg
brain, deep to the Tempor=' Reanag nf the =‘~ b

» They play an mtegral roie
in the _foll_owl_n_g_ f_unctlo__ns_

of iangﬁage

- Information Retrleval
Memory and Memory Formation}

A: Primary Moter Cortex
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Remarkably, Gage never lost consciousness, or quickly regained it [there is still som
debatel, suffered little to no pain, and was awake and alert when he reached a doct
approximately 45 minutes later. He had a normal pulse and normal vision, and

following a short period of rest, returned. to wurk sevaral days la!ef However, he wa|
not unafected by this sccident. .

Further Investigation

Phineas Gage: Phineas Gage was a railtoad warker in the 19th century living in
Cavendish, Verment. Cne of his jobs was to set off explosive charges in large rock in
order te break them inta senaler pieces. On one of these instances, the detanation
occurred prior te his expectations, resulling m a 42 inch long, 1.2 inch wide, metal
rod 10 He blown sight up through hiks skull and out the top. The zod entered his skuli
below his teft :heek bone and exited after passmg through the anterior frontal fobe
of his brain. .

K

Learn more about Phineas Gage: http:/fen wikinedia orp fwiki/Phineas_Gage

_Severe 'TBI Demographlcs . |

TRAUMATIC BRAIN i
1.5, _ 1 U S Populauon
INJURY o R X 300 million) :

: uses: Motor vehicle
What is Traumatic Brain injury (TB1)? - accident ("'450/0) faHS

Coin{=30%), occupat«ona!
accidents (~109

Highest ris . children, :
-adolescent/young adult
men, eiderly :

I.Bi‘al_ﬁ Contusion

| .Severe TBI ' Pathophysxology- j:;f:'i\_/lech_éms'ni 1

' '.TBI is.a process, not an event' A b coni R d.i; ' b
l ram gn USIO IS 21ne y
Secondary anjury can be more damagtng than " cell death accompanied by -

hemurrhage {Ieakage of bluod)

rtmary ;n]ury

4 Maan Mechamsms of Braln Injury The soft brain issue is

.+ vuinerable o contuswnm head I |
trauma Z'

-2, ' :Increased ;ntracramal p:essure (T lCP)

. The conluswn often accurs at a
-site distant from the pomt of
1mPact R .

s ."Duffuse Axonal lnjury

4. -Stroke {|scbemlc andlor hemorrhagic)

e braimimage o
T DoV Fon T e ocurchand e 4 orAbCOnonm de sba Nomdt it el




‘Mechanism 271 ICP

- Understandmg the Determinants of
Intracrama] Pressure -
. The voiume of the mtracramal vauit =

. tntracramal Contents
. m 80% brain nssue

m 10% blood .

n 10% cerebrospmal ﬂmd

., An increase m the volume oi any of these mtracramal ;

o contentscausesmcreased mtracramaipressure o

e 1. "The brain can swe!i{eaema) L
» 2. " Exoass blood can aw.umulaie due to hemorrhage =

5 3. -Cerebrospmaj f!uld can scmmu!ale due to blockage Bf
- outflow

Mechamsm 2: 1 ICP

= Key gonoegg #2: There is only one way out of the

“intracranial vault —> the opening at the base of
the skull known as the foramen magnum

- Causes of 1 ICP: Swelling

Observe duﬁuse swelling {yellow tissue) and expansmn of

. brain tissue into vemr{cles

ppavines Bom ‘ sad
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Mechamsm 2:1 ICP

. Key Concegt #1 The mtracramal vau!t
“is a fixed votume > Bone does not '
expand‘ ;

'"Mechamsm 2 T ICP
__._0 Key Concegt# i

-When the brain s
s squeezed throdgh | the
-foramen’ magnum
- (herniation), the
“brainstem is :
compressed, the
-Bauent stops: :
reathmg and the
'pai!en S.

Hpanintion achamatic o Muobbin wod Colran Tthed

- Observe widening and flatiening of gyri an brain surface
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Mech_anis_m 3:__I)iffu_se qun_al -In_j_ury -Meeha_n__is_m_ 3 Djﬁ'_use Axona] Injury

" Ocours in up to 1.’2 of traumatac bra:n S . is one of the major causes of

m;unes1 .. ‘unconsciousness and per91stent vegetatlve :
S IR : state after head trauma :
=isa dlffuse form of mjury, meamng that : e i ’ ;
- 'damage OCcUrs over a more mdespread SR e Over 90% of patlents with severe DAt never . B
.area than in foca( bram an;ury SRR o regaining consciousness (those that do wake .. .
: BTN ' j 'up_ofte_n remain significantly impaired) =%
llnvolvesthe shearlng ofaxons in thewh:te : e T R e T e
matter tracts : :

'-:.Mechamsm 4: Stroke

Open Head Injury

Ischemic Stroke

] Oaused by decreased oxygen'deiweryto braxn
'tlssue L

Can occur in trauma secondary to swelimg. whsch s
compresses nearby arteries 7

* Results from bulle{ wounds, etc
+ Largely focal damage
*+ Penetration of the skull ' . .
* Effects can be just as seriots ©

' ZHemorrhaglc Stroke

» Decreased oxygen deiwe;y because blood |s
“‘leaking into brain tsssue and not enterlng the
capﬁiary network | :

Can occur asa prrmary _M mjufy :

Alzheimer’s Diseqse and the Brain

Plagues and Tangles: The Hallmarks of AD
Teseruts Marnge and Mxhanings of Kegaie 3 . The brains of people with AD have an abundance of two
[ abnornwml structures:

i« beta-amyloid plaques, which are dense deposits of protein and
cellular material that accumulate outside ard around nerve
cells

i' neurofibrillary tanpies, which are twisted fibers that build up
¢ _inside the nerve ccll




Keurofibrillary
Tangles

Meurens have an internal support structure partly made up of
microtubules. A protein cailed rew helps stabilize microtubules. in AD,
tair changes, causing microtubules 1o collapse, and fau proteins clump
together to form neuroftbrillary tangles.

e se

Mechamsms
of In]ury

Deceleration .

& Headimpacts a stationary object {e.g, Car -
windshield) L

o - Moving skull stops motion almost immediately

© However, brain, floating in
ceiebral spinal flutd (CSF),
briefly continues moving
in skyll 1owards direction
of Impact, resulting in
“significant forces that
damage cefls B

Deceleration
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" AD and the Brain

' The Changing Brain in
Alzheimer’s Disease

No one knows what causes AD to begin,
but we do know a lot about what happens
[ the brain once AD takes hold,

Pet Scan of
Normal Brain

-i?é.t Scan of Alzheimer
| Disease Brain ‘

Acceleration -

] Dilecl blow to the head
k) Skuli maves awav fram lar(e

° Brain rapmiv accelerates frwn stationaryto |
Jin - motion state causing cellufar damage

Acceleration

Coup/ Contr‘a Coup -

ln;ury ro.mixmg I‘rom
“Fapid. violept
moventent of hrgin is
calted coup and conlra:
coup. This action ix

" also veferred 1o a5 a

* eercbral contusion.

i P an fajury
oesurring directly
nesth the skull
‘at theareaof 0o
|m;m:1

E] @ Conln-eunp
Ui bocurs on”
the oppasite sidis

of the arew that
waz impacied




TBI: Changes in functioning
o :n.vu.n.‘;. * Lossof copsciousness/COma o
» Other changes due to the TBI

* Post-traumatic amnesia {(PTA}

Iearaled Steeds o

sy bl

What Do We Mean by
Severity of Injury .

+ Amount of brain tissue damage

How to measure “severity”?

* Duration of loss of consciousness

* Initiaf s_cp_ré:'on_ Glasgow Coma Scale G5C)
* Length of post-traumatic amnesia, ./
* Rancho Los Amigos Seale {1tc 10)

What Happens as the

Mitd injury = Person with Moderate or

0-20 minule foss of consciousness GCS = 1315 ©

20 mi

et Severe Injury Beginsto "
tes (0.6 hdﬂ};{;c acs 2542 | G . - o o

Severe injury

» & houts LOC GCs=38

5/5/2011



Recovery

* Amulti-stage process
+ Continues for years
+ Differs for each person .

What is the Long-term
Impact of a Moderate or
Severe TBl in the Person s
Functlomng?

Impact depends on.

* Severity of |n|ua| |njury
. Rate/campleteness of physxolog{cal recovery
* Functions affectod E
* Megning of dysfunction to the |ndw|dual o
- Resources available to aid recovery

* Areas 1 functron not affected by THI-.

Areas of function, aﬁected
Cognitive functzons '

Cogpnitive Functlan

* Aftention ¢ ‘Perseveration L
. Concentratlon . lmpulsweness

. Memory oEL L E.anguage Processmgg

. Speed of Processmg e Executive function

Questions about Cognitive
Functlonmg'????

~*What and how much? v
'How much do you know'-’ s
-What can you do?

. Tesifng ofAEHievgment and Cagn ve,F_uiiEtiOning ((e}}

Differences between Cognitive and
Executive functionmg? '

* Executive functionlng smpalrment- o
mdwndua! struggles with seif care, wc)rkmg

mdependently, ‘problems with. motivation, .

social reiatlonships.

. Cogmtwe functlonmg- may be more mtact:

L.e. person’s'has the same v_erbai skill
background knowledge arig "_apacuty'to
retrieve old information.

5/5/2011
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Areas of function affected

* Cognitive
* Sensory/Perceptual

Sensory/perceptual functions

« Vision - . * Taste
*Hearing -~ - * Touch
+Smelf - ¢ _.«Balance

. Ve.;.tib_ula_r

Areas of function -

* Cognitive | "
. Sensow/p_érceptual Lo
* Selzures:.

Areas of function affected

* Cognitive . :
. Sensory/perc.eptu'ar :

* Seizures. T
. Othérphysicalghanges_ )

Other physical changes .

* Physicai paralysis/spasticity

* Chronic pain , :

+ Contro} of bowe] and bladder.
+ Sleep disorders .

* Loss of stamina

* Appetite changes”

* Regifation'of body temperature |
. Menétr.u.al'diflﬁéulties N

Areas of function affected

* Cognitive "
* Sensory/perceptual

- Seizures-

= Other physical changes
+ Social-emotional

10
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Social-emotional -

. Dependentbehéviors
* Emotional lability

+ tack of motivation -
. Irn'rabziiw :

. Aggress«on

Executive Functioning Skills

. Beha_vibr Rating Inventory of Executive
Functioning {BRIEF) Clinical Scales Eight _
- Domains of Executwe Functxonmg

1. Inhnblt
2. Shlft_'
3. Emotional Controi
4. Initiate

Executive Functioning Skills Cont.

5. Workmg Memory
6. Plan Organlze _
7. Organization of Material
8 Monitor ... -

Inh1b1t

. Assessment of mhlbltog control and o
mgu!swm{ i .

. The ab:hty to fESESt lmpulses and ability to_.
stop one's owu behawor at the appropraate
time, oA

. D|ffu:uity w1th seif control .- .

* Problems with acting wsthcut thinki

* Start an act;wty Witholit i|stenmg )
developing a plan or organizing materials.

- Shift

* Ability to move free!y from one _
situation, activity or aspect of a‘: ;
problem to anctherasthe '
circumstances demand.

1. Make Tra‘n_si_tip_n:s'. -

Shlft cont

*2. Toierate Change '
*3. Probiem Solve Flexibility

4, Sw:tch or Altemate Attention

5, Change Focus from One Mlndset or
Topic to Another _ L

11



Emotional Control

*The impact of executive functson
problems on emotional expressmn
and ability to modulate emot;onal
res' onses. . . B

ou_id have dlfﬂculty wuth g

“Emotional outbgr_st_s

Sudden mood changeg

Initiate

* The ability to begin a task or activity
and to independently generate |deas
responses or problem solvmg SRR
strategies ' '

actlvntres and problem 50 "’mg
approaches appropnatet

Working Memory

* Hold mformatlon in the mlnd for the
purpose of completlng a task,
encoding information or generatlng
goals, plans, and sequentlai steps to:
achtev g goals.

° Holdlng mformatron 1 actwe memory
for further processing, encodmg and
mental manipulation.

Workmg Memory Cont

Essentlal for actlvstles

Muitlstep actwltues follow lnstructlons_}

and perform mental mampuiations
'entai arsthmetlc)

Planand Organlze

* Ability to manage current and future
or:ented task demands

. Plan ' Abliity"t'o"éntlmpate future
events :set-goals, develop appropnate
sequent:al steps ahead: oftrme in’
order to carry out a task or. actmty

Plan and.Q__rgan::ize

. Orgamze~ abmty to brmg order to

information and gather main

ideas when Iearnmg or.
commun:catmg mformatron

5/5/2011
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Organization of Materials

= Orderliness of work and play. _

» Are materials and belongmgs weli
orgamzed? :

. Readliy avaliabie for projects or
aSSignments?

* Are the belongmgs or
to locate?

Monitor

*Task oriented monitoring or-.
work checkmg hablts

) _ltormg or
mterpersonat awareness.

Monitor--. -

* Task Momtorlng Is the goal done .
appropriately? - <

* Self Monitoring- is the person keepmg
track: of the effect that his or her
behavior.i having on other ?

. Soc:ai mterac’(tons

Executive System interventlon

. Demonstratlng purposeful ‘goal dlrectwe
activity ~°" -

» D|spfaymg an actwe prob[em so!wng approach
* Exerting self control i :
* Demonstrating ) maxnmal mdependence

» Exhibiting rehable and cons;stent beha\nor and
thinkinj

» Demonstrating posmve se!f eﬁ' Teaty
» Exhibiting internal Eocus of co

Gioia, £1py, tsquith, 2003

Neuropsychologicai
Assessments

+ Wechiser Memery Sca!e-Founh Edmon {WMs- W}

+ Wechsler Adult Inte!hgence Scale (WAIS-IV)

= Delis Kaplan Executive Funcuon System (D KEFS)

* Trail. making

* Task switching, mterfergpce, sttention: and concentration

. Nquodevelopmentgi}'Psfch'o!ogica{ Assessment(NEPSY-2) i
+ Tinker Toys Test '

+ Initiatign., pianning, structusing, and
* Porteus MSze fesl o

* Planning and foresight .

* Tower Test
= Planning, puzzle solving

Skli]s to Improve

* Goal Setting: An initial decision about a cholce ofa goal
to pursue. (What do | nead to accomplish?) -

+ Self-awareness of strengths/weaknesses (How easy or..
difficultis a task or goal?) S

* Orgamzat;on/?lanmng Development of an orgamzed .
plaq. (What do we need? Who will do what? How long.
wiltit take o

' Flexnblilty/Strategy As comphcat:ons or obstac
while worklngtcward the goal {Should Lask fo ;
assistance?) 3 EE

* Monitoring: A review of the goal (How did Ido?)

» Summarizing: What worked and what didn't work?

13



Teacher’s/advocates

* Basic Tenets

. Teachmg goal dtrected problem-solvmg
process.’

* Implementing the process within positive, :
meaningful everyday routines. : %

+ Providing Real-world relevance and
apphcatlon'of strategles and routines,
* Involving everyday people (parents, te
coworkers, and peers) as mo
“coaches” .
* Including the chlid in the desig
intervention as much as possible.

Increasing Executive

Functioning Skills
* Provide real-world relevance
* Practice the use of the routine
* Involve everyday peopie
* Teaching goal d:rected problem solwng
process - . &
*To§ m_ erna!tze mu[tistep problem solvang
Integraté into da[[y routines’

« With external support promote
generalizations to new situations

Real-World Interventions

. Routme should promote:
'Goai '
'Phnnmg n
*Action
. Self-Momtonngl Evaluatmg
* Strategic adjus_tment' of Ia_ﬂ_s.-an'd

actions

Executive System
Interventlon
. Establlsh Reguiar behaworal/ cogmtave

routines to maximize indepandent, goal
onented problem solvrng -and performance :

. Structure an enwronment and external -
enwronmentai precondltions :

Recoveryvs.
“Improvement”

How Common is. TBI,
and: Who is the Typzcal
Person wi th T BI? ..

5/5/2011
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Who is the typlcal person with
TBI?

« 4:1 ratio, males to fernales
* 15t0 25 years of zge

* 1.5 miifion brain injuries per, vear in US
* Afcohol is the leading risk factor |

5/5/2011

Adolescents and.
young adults hlghest
rate A |

Aged: sec dh.'§ r--

What is the Course of

Treatment for Those
WIth TBI 2

In tegrated System of Care

+ Inpatient ﬂehabllntauon Programs

+ Coma Recovery Programs {rarely used)

* Extended Care Programs (typxcally mappropnate)
* Qutpatient Programs Lo
* Community, Suppo rvices

Commumty/PostAcute
Services . -~

Outpahent .
In clinfc '_ .
At homefwoerkfcomnmunity

Commumty/ Post Acute
Services g

* Residential .:_ P

. ncurorehahlhlat:on/lranssnonal lrvmg

. neurobchavnoral:menswe
+ long-term suppor{ed hwng e

15



Ehintas Gage;
mu.umv«mum»m.w»m

Resources

Kadeimer's Bseste (Sveateondnd Refeessl (ADTAN Centi Lver Sgeing, MO
Funquoning. Prchakepieat Avdsarnent hevotnces, k. Lz, Borida

Gl G, bauith, K, Guy. S Beawerthy, §. {3000}, Behardor Rating inventony of Dikutve Ilmitlumg

Hernialion schermatic from Fobbint snd Cotean s rilocir. T ed
[UTH g, e, g _BEe e e beain oif
[T ? NANLRE

e ook / i e
[ i Hh RO

el bt i o

Larson, Gary, The Fat Side.
Levine reat 2000 -
tenl, B, (1935], uwswwummam U Ewen,
Mariowe
Oobord iseeal, Bk um.xmm.{mnwm iued bp. 4959
Vesaker and i

raber Sm«u,l

Wit frared &- ’
w{wm ouLlwibarn_Sris

nih e BimL

fpbia, Blbetiet; 200

praind o}
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