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ACULS THANAECITEnL

chapter 1

Pathophysiology, Medical
Management, and Acute
Rehabilitation of Stroke
SUrVivors

key terms
hemorrhagic stroke stroke diagnosis

decubims ulcer intensive care unit {(ICL) stroke management

early mohilization ischemic stroke stroke prevention

chapter objectives

After completing this chapter, the reader will be able to accomplish the following:

1. Describe the pathophysiology of stroke.

2. Explain the diagnostic workup of stroke survivors,

3. Understand the medical management of various stroke syndromes.

4. Describe interventions to prevent the recurrence of stroke and its complications.

5. Understand normal and abnormal responses to acute stroke rehabilitation.

6. Be tamiliar with standardized assessments used during acute stroke rehabihitation.
7. Implement a comprehensive treatment that is safe for the acute and TCU sertings.
8. Write appropriate goals for the acute and ICU sertngs.

Y. Be able to prevent secondary complications such as skin breakdown and contracture atter stroke.

Pathophysiology and Medical Management
of Stroke

Matthew N. Bartels

PREVALENCE AND IMPACT OF STROKE

Stroke remains the third leading cause of mortality

in the United States abter cardiovascular disease and cancer,
accounting for 10% to 12% of all deaths.""*" Globally,

stroke is the second leading cause of mortality in developed
nations with 4.5 million deaths every vear.'™ An estimated
550,000 strokes occur each year, resulting in 150,000
deaths and more than 300,000 individuals with sigmtcant
disabilite."™ The United States has an estimated 3 million
stroke survivors today, which is double the number of
survivors 25 years ago.™ The economic impact of stroke
in 2007 was estimated ar $62.7 hillion, markedly increased
from the estimarte in 2001 of $30 billion, of which $17 billion
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were direct medical coses and 513 billion were indirect costs
Freonn lost |_1rv:_:(_|1|L'tE1.'iL}'."|'j T'-I:,]Tl,l_]11'1l1,-:_!.|:r'.| modern medical in-
terventions {mostly risk factor moditications) have de-
creased stroke mortality by approximately 7% per vear
in imdustrialized nations since 19709 The advances con-
tinue, but with increased cost of care for maore advanced
treatments.

EPIDEMIOLOGY OF STROKE

Stroke 15 essentially a preventable disease with known,
manageable risk factors.’ The established risk factors
tor stroke include hypertension, cigarette smoking, obe
sity, elevated serum fibrinogen levels, diabetes, a seden-
tary lifestvle, and the use ol contraceptives with high
doses of esrogen.'™ The most important and easily
treated of these nisk factors 15 systolic hvpertension, In

the Multiple Risk Factor Intervention "Tral, 40% of

=l r'l_?]{L':'- wire :!“r'ih‘ll"jl:l Ly ﬁ:.":-[ﬂlli[,: ]_Illi:li_ll_:l |]T'L:"1';|-|.|]'l;‘.5 g['t‘.ull‘:r'
than 140 mm Hg.""" Stroke incidence also increases ex
ponentially with aging, with an increase in stroke from
three in TOOLDO0 individuals per vear in the third and
fourth decades of age to 300 in 100,000 individuals per
vear in the cighth and ninth decades of life.'* Fighey-
':_‘.ig.lll ]:":_‘.FL'L'”[ H‘I.Elrukl,_': ';,l "il_lilﬁ CLULUUT i_‘IIfII::I'IPE I,I'L"T"_';(_:I'I'IH :ig'L'I_I
65 vears or older'” “lable 1-1 outlines modifiable and
nonmaodifiable risks,

Strike l]-rl,"n."l,‘.ﬂlil:_:ﬂl triterventions have redoced mortal-
ity in industrialized nations primarily through treating
hypertension in the elderly. Another cause of decreased
mortality has been the establishment of dedicated stroke
units that can prevent acute death and later development
of lite-threatening complications.

Table 1-1

PATHOGENESIS AND PATHOLOGY
OF STROKE

Definition and Description of Stroke Syndromes
Stroke. Stroke s essentally o disease ol the cerebral
vasculature in which a failure to supply oxvgen to brain
cells, which are the most susceptible to ischemic dam-
ape, leads to their death, The syndromes thar lead o
stroke compose two broad categories: ischemic and
hemorrhagie stroke. lschemic strokes account for ap-
proximately  80% of swokes, whereas hemorrhagic
strokes account for the remaining 20%,1°

Transient Ischemic Attack. Symproms of a transient
ischemic attack (TIA) include the focal dehaits of an
ischemic stroke within a clearly vascular distribution,
but TIAs are reversible defects because no cerebral in
faretien ensues. The causes of TTAs can be thrombote
and embolic and could result from a cerebral vasospasm.
By definition, the effects of TIAs must resolve in less
than 24 hours. Since 35% of patients who have had a
_FT."'L '|-'|-'i.|.| .I'Iii"r'L' a0 r‘I_II"Z.'L‘. 'ﬂ':il_hil'l [I Wi }-‘:;:ir.';_m ||"|l:‘.:|-' Elhli_:ll_ill;i ]1:!'.-:,"
a complete evaluation for cerebrovascular disease and
sources of embolism. '™ The treatment of TTAs depends
£l '.l'll;,': SO ‘I_I'I. II"I'J ':_‘.I'It.l'll_lli ar L]]r”irli}'i H[I';_l. A i.r'll;,'il.ll_.ll,,"
anticoagulation therapy and/or surgery.

Ischemic Stroke

An ischemic stroke is the most common form of stroke
with various causes. The one common endpoint among
all the chifferent :1:5|§:-1:.'[h.'5 ol 1schemie strokes 15 thar i:liur_'r
results from tissue anoxia caused by an interruption ol
cerebral blood How,

Modifiable and Nonmodifiable Risks

TYPE OF RISK

RELATIVE RISK (PER 1000 PERSOMNS)

Madihable risks

Hypertension
Cardiac discase
Arrial ibrillation
Diaberes mellins
Cigarette smoking
Alcohol abuose
Hyperlipidemia

Monmodifiable risks

Ape

Ciender
Race (black ar Hispanic)
Herediey

0w 5.0
20 gy A
.60 17.6
L3 to 3]
1.5t 2.9
1.0t 4.0
1.0t 2.0

I g 271066 at age 45— to 34—years-old o 2001000
at age 75— to 84—years-old
2 2

20

.83l
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b

Fambolic Stroke., Cerchral embaolic strokes are the most
COTTOn :;;1_r]||,],'l1+; al ischemic stroke, Fimbolic strokes
usually are characterized by an abrupt onset, although
they also can be associated with stuttering symproms,
Usually no heralding events occur, such as TIAs or
previous small sirokes evolving into larger strokes.™
A warning with microemboli that cause smaller events
are uncommon, and the usval clue o a possible embohic
source is @ completed stroke.’™® The source of approxi-
mately 40% of embaolic strokes is unknown, even after
the common sources have been evaluated extensively,
Most embaolic strokes of men cause occur after embaoli
that are cardiac in origin.®” The second most common
sources of emboh are atherothrombone lesions that
result in artery-to-artery embolisms. These lesions can
be in the aorea, the carotid and vertebrobasilar systems,
and, less frequently, smaller artenies.

Sowrees of Fambolt

Cardiae Sonrces. Cardiac emboli can develop from
numerous areas in the heart, Cardiac dysrhythmias, struc-
Iur:i| A r1:i| iL'ZH:. :,!r'|:| rt L ) i'I'EIHfI (M iI:_:I'I'Iﬁ are l]".ﬂ 'II.HE_IHI SOITCES
of emhboli. The most common source of an embolism
is the classical pattern of thrombosis in the left amrium
'::II_ ],:I:;I‘I_il,_':]ll.':l "|'|-'i|,|"| ﬂlTiiIl ﬁ]lri”;ll_iun.
of thromhus formation in ateial fibrillation is by clot
formation in the left atrial appendage. This then breaks
ol f oand creates an embolus that can move L]LT-:Jquh thi
arterial system. Patients older than 60 Vears are particu-
larly prone to this type of embolizaton. Embolism is not
lermited vo the braimn, and intarction can occur in the kd-
neys, peripheral tissues, or any other location.

The most commeoen cardiac structural cause nl'-.l cerchral
embolisim 15 due to a myocardial infarcoon.™ In patents
with left ventricular infarets, |:n-"14:|tl=.-||-. anterior wall and
apical infarctions, the endocardial damage associated with
a subendocardial or transmural mfarcoon 15 an excellent
nidus {2 focal poing where bacteria o other inlectious
agents thrive) for thrombus formation. The embali most
often develop durmg the first several weeks after the infare-
tion, although the risk for developing them can persist
tor much longer.

Valvular heart discase also can result in thrombi, bt
they more frequently develop alter valve replacement
|‘;|1|1L'r I.]'I.:gl.l't rt.::;u]l: l:l'i['L"L'l_]_',." !.]'[:l]r'l t]'lﬂ_‘ 'I'I:Ili'l.'ﬂ.‘. ".'Ic'lll'l. i 1".1:1 HEs
commonly the native valvular heart disease causes the
paticnt to be in atrial fibrillation and then w develop an
|:,‘.'I:I'I.l:":_:l.ll.,l':l. |.||-'1|:_'.|;_'hi||'|]il:_'ﬁ[ ]I{‘.Ig'l'l"l_ "-':gl-l'i'L"h f{,‘..g., Sl _Tl_'l‘liﬂ "-'Igl.l'i'L"';l-}
are much more likely to cause emboli than porcine (tissue)
valves, so patents with the mechanical wpe always
COMHe e receive :1r1!,irr_mg|,:||:1li|_|-:| I:]:q_:r;:]_1_1.',

Much less common sources of cardiac emboli are the
vegetations resulting from  bacterial endocarditis, These
ermbol cavse small sepue imfarcts called mycone aneorysms,
which are ar high risk of conversion 1o hemaorrhagic infarcts.
(rher rare causes of cardiac emboli are arrial myxomas,

d"l-ilil_‘. 'I_[H1IH] |1|:_:-;:h:|11i.-;:|r1

which are mumors of the heart endocardivm. In addition,
einbobic mbrcnons also Ty result froim cardiae and tho-
racic surgery.

Cardiac emboli usually (80% of the ome) occlude
the middle cerebral artery, 10% of cardiac emboli occlude
the posterior cerebral artery, and the rest occlude the
vertebral artery or its branches.” Anterior cerebral artery
ernholizaton from the heart s rare, The severity of the
clinical syndrome is related 1o the size of the embolus. An
embolus of 3 to 4 mm can cause a large stroke by occlud-
mg the farger brain arteries, Blood clots undergo ysis
over a lew davs with the establishment ol recanalization
through the clor. Because clots naturally lyse, a stroke can
convert from ischemic to hemorrhagic when reperfusion
distal to the occlusion is present, because the blood vessels
in the ischemic distribution may no longer be intact. "This
can lead to leakage from these damaged artenes, arven-
oles, and capillaries, leading to a phenomenon called
hemorrhagic conversion. The possibility of hemorrhagic
conversion contraindicates the use of antcoagularion
therapy as initial treatment for large embolic strokes,

Vascwlar Sowrces. Strokes vascular in origin are far
less common than cardiac strokes but are still one major
type of embolic stroke. The sources of vascular emboli are
liEuﬂ”:r' illl"ll,_':?“ﬂl'l:jt';_:l'l_lﬁ [_Il[ill;,['l_[':_:ﬁ ir1 t]:{'. 1|Ir.:||.|;.\."'|- '::ll— 1]1 r :mrl:i:_
carotid arveries, or smaller vessels in the cerebral circula-
tion. Platelet acovation and the formatdion of a fibrin clot
Can e I':j[]-it_”}-', The most common aress gffecred |J-:L-'
the emboli of the vascular system are the same as those
aftected by cardiac sources of emboli. 'The most common
areas for vleerared plagques o the cercbral hlood supply
are the aorta and the proximal internal carotid artery.
The plaques in the carotd arterv can be visualized by
Doppler sonography of the carond artery svstem, '™

Paradoxical Sources. Congenital awial sepual defects
can create the opportunity for emboli to cross from the
nght-sided (venous) crculanon o the left-sided (arterialy
circulanon, a rare source of cerebral embali. A common
source of paradoxical embolic material is deep venous
thrombaosis (V) The modern techmiques of transesoph-
ageal echocardiography with 2 *bubble studv™ help identify
patents at risk for this conditdon. One performs a bubble
study by injecting a small bolus of air into the venous circu-
lation while the echocardiographer observes the heart, 1t the
;1ir ],J(:llll_]H.| "-'.'hiL'h i';l- ST I:‘.H:;'il:.':l ]'I:.l";;. Iy [_H_'l'l"lil_:'l'l Uross aver Lo
the left-sided circulaton, then no shunt is present. If the
bubbles cross into the lefr-sided crculavon, then a shunt s
]1':_:lhfiiLl'Il,:. E-.:I'l'llf.: I'Ii- 1_]“_: TS COmmrnon 11l.ri;_|l b]'ll_]l'llill_g Ig'lhl'll_l'r—
malities is a patent foramen ovale. In young patients or
patients who have had TIAs or strokes, the treaument of
chodce 15 5-|,1|'__5i-;_'11| n:;];uuir of the lesion,

Unidenozvn Sowrces. "Thrombi of unknown source olen
occur in padents with known hvpercoagulabiliy syndromes,
These syndromes can result from acquired diseases (e.g.,
lupies anticoagulant and metastatic tumors) or inhorm ercors
of the coagulation system (e.g., protein 5 and C defciencies).
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Surgery or medication therapies such as estrogen replace-
tnent can induce ial,rn__u_'nir CHLISES 4,1I-]1}'}1::.!'1_1:-ﬂl_il'l,l[;llrh:. Sl
Even when the patient is known to be in a hypercoagulable
state, the source of the emboli mav remain unknown. In
many patients the entre workup s unrevealing,

Thromhotc Stroke

A thrombotie stroke can result From g variety of causes,
bur most canses are related o the development of abnor-
malities in the arterial vessel wall. Atherosclerosis, arterits,
dissecnons, and external compression of the vessels are
canses, [n addition, some patients with hematological disor-
ders develop thrombosis. The spectrum of disease includes
stroke and TTA, and often the difference between a throm-
hotic and an embolic strake mav be ditheult 1o determine.
Thrombosis and embolism are often both present, espe
tally i patents with atherosclerotic discase. The exact
mechanism ol infarcion [rom thrombosis 15 sull being
debated, but atherosclerosis does play a significant role.
Hypertension with associated microtrauma of the arterial
inoma 15 thought to play a role, as 5 hypercholesterol-
::1r|i:,1-“:4'”x -TNI.'H'.:"; r11:1_1.' ['L'.:i'l_l.]l_ I-'I'l:,:lrl'l 1_]“:. 1.|_lr|'|21|[i1_|'|'| ”{ 1]'|'i1_"|'|:il-
thrombi and their embolization. Large vessel thrombosis
can also ceour i extracramial vessels, such as the vertebral
and carotid arteries, leading w devastating strokes.'H

Patbophysiofogy, Atherosclerooe plaque  formacon s
UTEAtest at the ]J1':_1r11;]:'ir1g poits of maor vessels and forms
in areas of trbulent flow. Chronic hypertension is a com-
mon precursor, and damage o the ingmal wall may be fol-
lowed by lvmphocyte infiltranon, Foam cells then develop,

Table 1-2

Common Stroke Syndromes

ANATONMICAL DISTRIBLTIOMN

and the first stage of atherosclerosis is formed. Calcibcation
arnl il:irr:,nring with resultant turbolent Dow Tollow, Tin this
serting of trbulent Aow, plaque ulceration can become a
site for thrombus formadon, If the thrombus forms and 1s
degraded rapidly, 2 transient ischermie phenomenon can oc-
cur, which is the setting of a TTA. Classically, the symptoms
of internal carotid disease include amaurosis fugax and
monocular blindness, If the clor does not break up or hyse, o
cerchral infarction can occur, The size and severity of the
infarction depends on available collateral circulation and the
stz of the occluded vessel, In pagents with extensive ath-
erosclerotic disease, however, a lmited amount of collateral
circulation is available, and the sparing from collateral cir
culanon may be hmited.

Atherothrombotic Disease. 'T'he most common site for
the development of atherosclerosis and the subsequent
development of atherothrombosis that leads 1o TIAs
and stroke in the anterior circulation is the origin of the
carotid artery and in the posterior circulation is the top
of the basilar artery. Other sites of atherosclerosis in-
l:,'ll_l.dﬂ th: L'ﬂrl:_:l‘l_i‘l_:l :‘:iil'll"l(ﬂ'l fll'll:_l !l'lL'. SLEIN s |:!:I:¢'|HL"'_.:‘:;_] ‘|_|1. '_.l'll;'
middle cerebral artery, anterior cerebral artery, and ori.
sin of the basilar artery.”! The atheromatous plagues
Al SUFLITOES ‘|_|1. I;,':'lil]“_l[i |_|"|;,|1_ Lol CAllse ':liHlH! :i_'p"]rl]:lll;,il'll:lﬁ
in a2 TIA or stroke. These embolic events are similar
events from other embolic sources, Table 1-2 lists com-
mon strike :i_l,-'m_]rq:-mq::{, an« Fil_s_rh:. 1-1 tox 1-3 L'xiﬂ-ﬂin
the anatomy of these strokes. Atherosclerotic disease
is screened most readily by carotid Doppler ultrasonog-
raphy and transcramal Doppler imaging, Magnetic

STROKE S¥YNDROME

Commaon carotid anery

Often resembles middle cerebral artery (MCA) but can be

asympromatic if circle of Willis 1s compertent

Internal carotid arvery

Often resembles MOCA but can be asymptomatic if cirele of Willis is

COMPEient

Middle cerebral artery

Main stem

Contralateral hemiplegia

Contralateral hemianopia
Conrralateral hemianesthesia

Head/eve turning toward the lesion
I:':I."ii]l'l:tg‘iﬂ
Uninhibited nearogenic hladder
Dominant hemusphere
Cilalal aphasia
Apraxia
Nondominant hemisphere
Aprosody and affective agnosia
Visuospaal delicit
Meplect synulrome
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Table 1-2
Common Stroke Syndromes—cont'd

ANMATOMICAL DISTRIBLTTIOMN

ATROKE SYNIDROME

Upper division

Iowarer division

Anterior cerchral artery (ACA)

Proximal (precommunal) sepment (AL

Postcommunal segment (A2)

Posterior cerchral artery

Prosimal {precommunal} segment (P1)

Contralateral hemiplegia; leg more spared
Contralateral hemianopia
Contralateral hemianesthesia
Head/eve turning toward the leston
I }sphagia
Uninhibited newrogenic bladder
Dominant hemisphere
Broca (motar) aphasia
Apraxia
Nondominant hemisphere
Aprosody and affective agnosia
Visuospatial deficit
Neglect syndrome
Contralateral hemianopia
Dominant hemisphere
Wernicke aphasia
MNondominant hemisphere
Affective agnosia

Can be asymptomatic if crcle of Willis is competent, but if both

ACAs arise from the same stem, then:
Profound abulia (akinete muotisim)
Bilateral pyramidal signs
Paraplegia

Contralateral hemiplesia; arm more spared
Contralateral hemianesthesia

Head/eve turning toward the lesion
Cirasp reflex, sucking reflex, gegenhalten
Disconnection apraxia

Abulia

Ceait apraxia

Urinary incontinence

Anterior choroidal artery

Contralateral hemiplegia
Hemanesthesia

Homonymous hemianopsia

Thalamic syndrome:
Choreoathetosts
Spontaneous pain and dysesthesias
Sensory loss (all modalities)
Inetention tremaor
Mild h-;:n]ip:n'c;::.iﬁ
Thalamoperforate svndrome:
Crossed cerebellar ataxia
Ipsilateral third nerve palsy
Weber syndrome:
Contralareral hemiplegia
Ipsilateral third nerve palsy
Contralareral hemiplegia
Paralysis of vertical eye movement
Contralateral action tremor

Conrinies
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Table 1-2
Common Stroke Syndrﬂmes—cnnt'd

ANATOMICAL DISTRIBUTION

STROKE SYNDROME

Pastcommunal segment (P2)

Vertehrobasilar syndromes

superior cerebellar artery

Antenor inferior
cerebellar artery

Mealial basal midbrain (Weber syndrome)

'['n;'gmqtnmn'n of midbrain {Benedikt syndromc)

Bilateral basal pons {locked-in syndrome)

Lateral pons (Millard-Gubler syndrome)

Lateral medulla (Wallenberg 5].'nflr{:-rn1:.}

Homonymous hemianapsia
Cortical blindness

Visual agnosia
Prosopagnosia
Dvschromatopsia

Alexia without agraphia
Memory deficis

Complex hallueinations

Ipsilateral cerebellar ataxaa

Nausea vormiting

Drvsarthria

Contralateral loss of pain and temperatare sensation
Partial deafness

Harner 5}'11rj1'n:|11|.:

'I.|::I!-i:i llltl‘_'l'll] Hlﬂ.’iil_' Lremor

Ipsilateral deafness

[psilateral facial weakness

Nausea/vomiting

"n"urrif_m

INystagrus

Tinmitus

Cerebellar ataxia

Paresis of conjugate lateral gaze

Contralateral loss of pain and temperamore sensation
Contralateral hemiplegia

Ipsilateral third nerve palsy

Ipsilateral third nerve palsy

Contralateral loss of pain amd temperature sensation
Contralateral loss of joint position sensation
Contralateral ataxia

Contralateral chorea

Bilateral hemiplegia

Bilateral cranial nerve palsy (upward gaze spared)
Ipsilateral sisth nerve palsy

Ipsilateral facial weakness

Contralareral hemiplegia

Ipsilateral hemiataxia

Ipsilateral loss of facial pain and sensation
Contralareral loss of body pain and temperature sensation
N}'ﬁ.‘tﬂgﬁ'ﬂlﬁ

Ipsilateral Horner syndrome

I:I].'.liph:t;_:'iﬂ and 1[_'.“.'\'5111nni:|.

resonance angiography {MREA) and carotid and cerebral
angiography can further elucidate lesions, which can be
Fresatesl 1—:1:|'giq_'1a”1,' o inedieallsy,

Lacunar Syndrome. A lacunar stroke occurs in one of
the [}Lﬂ'ﬁ_;nr:l,t:ng Liranches of the circle of 11"1']“5, the
middle cerebral artery stem, or the vertebral or basilar
arteries. he occlusion of these vessels results from the

atherathrombaotic or lipohvalinotic blockage of one of
these arteries. The development of discase n these
arteries correlates -;_-]:;.-:;.;_-,]:.- with the presence of chrome
hypertension and diabetic microvascular disease, '™ 1%
These are small vessels, T o 300 wm in diamerer, that
biranch off the main artery arid penetrate 1t the I_]l.,‘.l.,‘.]!l
gray or white matter of the cerebrum.'"™ The resulting
infarcts are from 2 mm to 3 cm in size and account for
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Figure 1-1  Clircle of "r*n'i||i.u aned cerehral cirenlation.

rul:lg]ﬂ:.“ Z[Jr:ll'i:l I:,:ll_il..” thﬂ_'l]‘-Cl;‘.H. Frilﬂ_‘."dﬂ_‘. l}']_:lﬂ_::‘j 1_1':. FLTU]{L‘.H l[H'l_l:;l]i_',.
evalve over a few hours ;
by transient symptoms in lacunar TTAs, Lacunar strokes
CAI s r{.'L'l_1gr1i?;I]3]gE 5_1-':|q!r4,1r11+_'5 {Table 1-3). The basic
lacunar syndromes are (1} pure motor hen][p.ll'e..qis from
an infarct in the posterior limb of the interior capsule or

pons, (23 pure sensory stroke from an infarce in the ven-
trolateral thalamus, [:_H ataxic ]1L‘[I1i|:1:lri,,!ﬁi:;i Fromm an mfarct
in the base of the pons or the genu of the internal cap-
sule, and (4) pure motor hemiparesis with mowor apraxia
resulting from an nfarct in the genu of the anterior limb
of the internal capsule and the adjacent white matter in
the corona radiata. Recovery from a lacunar stroke often
can be dramatic, and m some individuoals, near complete
or complete resolution of deficits can occur in several
weeks or months, In patients who have had mulriple la-
cunar mfarces, a syndrome characterized by emononal
instability, slow abulia (impairment in or loss of valition),
and hilateral pyramidal signs known as pseudobulbar
palsy will develop, This diagnosis s based on the symp-
toms and the use of computerized tomography (C1) or
magnetic resonance imaging (MRI). MREI is especially
usctul in this situavon for deteenng small lesions in the
deep brain stroctures or brainstem; the ability of CT 1o
see lesions clearly in these areas is limited.®

Hemorrbagic Conversion. As a sequela of an embolic or
i':il:,'llﬂ_‘.'l]'lil: ir'l I-:-'I'I'I:,'Iil:_:l'l'lr H ]]l]rl,:[:, i';i'i_']'lL"”'liL' il'lt":i['L't 'I'I'Ifg'l}-' -
vert into a hemorrhagic lesion. Thrombi can migrate,
lyse, and repertuse into an ischemic area, leading to small
]'II;_'EI'I”FT]IH:_'L{‘.H (]}UlL"L'h'iﬂl ]H:|1|.1:|rr[|'<lgt‘.:-:]l hl;,':['ﬂl.l.‘;ll,,' l!l':_‘. L|:'|:|r|—
aged capillaries and small blood vessels no longer main-
tain their integrity. These damaged areas then can co-
alesce {(combine) and form a il-:;11l-:_1rrh;|g|:. into iechemia,®
These conversions are more commaon in large infarcts,
such as an occluded middle cerebral artery, or in a large

Medizal prarolandic

arlery

Secondary
pale] e
drga

Paricallosal
artery

Callosarmargingl e
artary -
v

Frontopolar
artery Tty

Medial
crbitofrontal
artery

Anlarior o

COMMUMICANNDT S —

artery
Fosteriar
commuricating
artery

Molor corlex

Medial relandic arfery
SONSOTyY cortax

Parigto-oooiptal
artery

w Calcaring
il i artery

'1‘ o " _-"
ﬂ:' o+
v 7y

Paslanor thalamic arisary

Visual cortex

\ Anterior lamporal artary

Posieror
cerebral stem

Figure 1-2  Medial view of brain with anterior and posterior cerebral areery circuladon and

areas of cortieal Tunetion.
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|
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Wernicke
aphasia area
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radiation
Broca
area
Vizual
o cortax
Lataral
arbitofrontal
arary Angular
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arary Pastarior
: tarmporal arfer
Anterior P ¥
temparal artery
Figure 1-3 Lateral view of brain with middle cerebral arery and s branches and areas of

cortical function,

Table 1-3

Lacunar Stroke Syndromes
and Their Anatomical Sites

LACLINAR

SYSDROME ANATOMICAL SITES

Pure mutor Posterior limb of internal capsule

Basis pontis

Pyramids

Ventrolateral thalamus

Thalamocortical projections

Pons

Cien of internal capsule

Corona radiata

Cerebellum

Genu of the anterior himb of the
mternal capsule

Puare sensory

Araxic hemiparesis

Maotor hemiparesis

'|-'|"I1.]'I H]J‘I'H.’Liﬂ.
Corona radiata
Head of candare
rrhﬂlli]'llih'
Subthalamic nuclens
Base of pons

Hemaballismuas

Drysarthriafclumsy

hand Gienu of anterior limb of the
mternal capsule
Sensory/mator Junction of the internal capsule

anel thalamus
Anarthric Bilareral internal capsule

peeudobulbar

intarction in the distributon of a lenoculostriate artery.
In pavents who have large mfarets with possibility of
|‘|Enm:'1']*_».1.|_:r,e., anticoagulation therapy is not used becanse
of the risk of hemorrhagic conversion. These types of
hemorrhages have charactenistics in common with hem-
orrhagic strokes,

Hemorrhagic Stroke

Hemorrhagic strokes have numerous causes. The four
maost common types are deep hypertensive intracerebral
hemorrhages  (ICHSs), ruprured  saccular  ancurysms,
],‘l|::t,‘.qii1hgl frorn an arteriovenous malformation (AVM),
and spontaneous lobar hemorrhages.™

Hypertensive Bleed. Hypertensive cerebral hemorrhages
||H|.|i§.”.}-' CATED iﬂ j.l_H_]l' Hilﬂ_‘.ﬁ: |_h|:'. |1|_I1_::'|Ir'|-'.'|1 '.lill:l illl{‘.'l']'l::ll L"'.;l]:l'_'l-l:llL",_
the pons, the thalamus, and the cerebellum. Usually these
hemorrhages develop from small penctrating arceries in
|_|"|L' |.|ﬂ:.1_'.]'l ]]T:'li]l |,.|'|I||_1_ |'|'i!|1|'|;_'. .li:g'“_l I:lii'l'll:l_E"l:_'. |"r|:JEr1 EI}-']:L‘.FI_L‘r'ISiHrL
The pathological fearures of hyperrension include lipohya-
limasis (fat infiloratnon of pathologically degenerated tssue)
and Charcor-Bouchard :;|rIL"I,1I'_|,-'.‘i]rI.';i,=':I The ususl ]:],']_1;;1'“_:“—
sive ICH develops over the span of a few minutes by
occasionally can ke as long as 60 minures, Unlike ischemic
ini'an;_'i_g-._, hfluurrhﬂg‘i{ Ileeds dio ot follow the anatomieal
distribution ol blood vessels but dissect through tissue
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planes spherically. This commonly leads to severe damage
anl q_':_::ll[ﬂiq_':jl_it;]ll_-;, such as |1_l,f|_]rnn;_;up]1;ﬂ|,1:i aind inass shift
{movement of brain tssues o one side o accommodare
the valume of the hemorthage)™ ' Within 48 hours of
the hemorrhage, macrophages begin w phagocyore the
hemorrhage at its outer margins. Patients with a cerebral
hemorrhage often experience a rapid recovery within
the first two to three months after the hemorrhage, 1CHSs
wsuallv oceur while patients are awake and often while they
are under emotional stress. Vomiting and headache are
assoctated commonty with TCH and are vmique featares that
differentiate ICHs from ischemic strokes. Table 1-4 outlines
the four major hypertensive 1CH syndromes,

Lobar Intvacevebral Bleed. 1.obar hemorrhages are [CHs
that occur outside the basal ganglia and thalamus in
the white matter of the cerebral cortex. These opes of
hemorrhages and hypertension are not correlated clearly;
the most common  onderlving  condition in - patents
with this type of ICH is the presence of AVMs® Other
associated conditions include bleeding diatheses, umors
l:‘:.:-._'::'-, 11]1‘.]11”:_::11:3 r g“rrrn:i:l. :_'Ii'll:‘.l_l'l'}':‘:il'l'lki 'ir'l 1_]'“,_: I.'iTl:,:]I.' I_I'{
Willis, and a large number of idioparhic cases.® Patients
with lobar ICH imally have acute onset of symproms,
:;I]I';_[ sl ]U!}Hr I{.:i':l-b W H!rl:l” (e Bl H.Ig'-l'l O Canse I:,Ii"lﬂ_'l'ﬂ_‘.ll,,':
clinical syndromes that may resemble focal ischemic

Table 1-4

events, Because lobar bleeds occur far from the thalamus
and the bramstem, coma and Stupor are much less com-
mon than they are in patients with hypertensive 1C:Hs.
Headaches are also common and can help differencate
lobar bleeds from sschemic strokes, which they can
resemble so closely.* Detection of a hemorrhage on a
C' scan or MREI 15 the best way to distinguish these two
enunes,

Saccular Anewrysm and Subavachnoid Bleed. A saccular
ancurysm  rupture s the most common cause of g
subarachnoid hemorrhage (SAHLYY Saccolar aneurysins
occur at the biturcation (branching) points of the large
arteries in the bramm and are most commonly found n the
anterior portion of the circle of Willis.® An estimated
0.3% to 1% of normal individuals harbor saccular aneu
rysms, ' Despite the high number, bleeding from chem s
rate (6 to 16 per 100,0003. Unlike other stroke syndromes,
however, the ncidence of SAH has not declined since
1970, "The rupture risk correlates best with the size
of the aneurysm, Ancurysms smaller than 3 mm have littde
l:,:.l'li'l'l'lﬂ":_‘. l::ll. ]1-:,‘:|1'::Jrr|"|:!gf. 'ﬂ"]'lﬂl' | ] :,!rll:,'.'l_l'l'}':";l'l'lﬁ 1 1man LAl
larger have the grearest chance of ruprure.™ SAH usually
is characterized by acute, abrupt onset of a severe
]'IL':H];I.L']H_‘. IF‘I.;:'II}"E_FE':_'E'I] I:,l'l_l:_l]il_';.ll'lz .-.l-ili:_‘.:;i': I"II,,'::_II_]H‘L']'IL'.'J A ':_:II_lL'rl
the most severe that patients have ever experienced.

The Four Major Hypertension Intracerebral Hemorrhage Syndromes

TYPE STREUCTURES INVOLVED  CLIMNICAL 5YMNDROME COMMENTS
Putmenal  Internal capsule Coneralateral hemiplegia Muost commuon
Basal ganglia Coma in large infarets
Eves deviate away from lesion
Can have stuporfcoma with brainstem compression
Decerebrate rigidity
Thalamie Thalarnus Coneralateral hemiplegia
Internal capsule Prominent contralateral sensory deneit for all
mdalioes
Aphasia if dominant (left) thalamuos invalved
Heomenymous visual field defect
Ciaze palsies
Horner syndrome
Eves deviate downward
Pontine Pons Clomna Caan lead to a locked-in
Brainstem Cnadriparesis svndromme
Midbrain Decerebrate rigidiny

Severe acute hypertension

Dreath
Cerehellar Cerebellnm

Araxig

Verugo/dizziness
Hc:cipir:ﬂ headache

Mausea and 1cmrn"rir:!_l,r

Systagmus and limb
ataxia are rare

(raze wward the lesion
Crecasional dyvsarthria and dysphagia
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A briet loss of consciousness, nausea and vomicing, focal
1i-:,;|_:|r1,||t_:gi+_‘1ﬂ dehicits, and a staff neck at the onset 1,1f'5_'p'rr1[}—
toms alse may occur. The diagnosis is based on clinical
suspicion, subarachnoid blood found on the O scan,
or blood found v the cerebrospinal fluid from a spinal
tap. One determines the definitive location ol the
aneurysm by cerebral angiographv.

The development of further delayed neurologeal
deficits results from three major events: reruprure, hydro-
cephalus, and cerebral vasospasm. Rerupture occurs in
20% to 30% of cases within one month if treatment 1s not
aggeressive, and rebleeding has an associated mortality rate
of up to 70% .1 Hydrocephalus occurs in up to 20% of
cases, and aggressive management often 15 required.
Chronic hydrocephalus 15 also common and olten re-
quires permanent cerebrospinal fluid drainage (shunting).
Wasospasm also s a common problem after SATS, occur-
2 The normal time
course for vasospasm is an onset in three to hive davs, peak
narrowing in five to 14 davs, and resclution in two 1o four
weeks, In halt of cases, the vasospasm is severe enough
o Canse L'L:I._L"E"':,:IE ir1 I.:,'I'l'[,'til"'l 'ﬂilh ]'L':_H"l.li'il'l_E" =l |"I_|I‘l:|;,'.
death. Even with modern management, 15% to 20% of
paticnts who develop vasospasms sall suffer strokes
QT I:ll.l.,:.lill.I ".Il. [_I'L"i'll'lﬂl'll,_"il‘l 'ih:._']'lL"fl'li';' L]I:iiq_:il‘_ |_.|L"'|- L'Il_'ll_'l:‘j 'il'l
approximately 0% of patients with symptomatic vaso-
spasms atter SAls" Vasospasm therefore must be treated
r;l];-iu,H:,' anel as ;Lll__{grgtg-.sirqﬂ}' 45 pi_l:i:cii:u]-:; Lo prevent perma-
nent ischemic damage.

ring in approximately 30% of cases.

Avteviovenons  Malformation. AVMs are found
throughout the body and can occur in any part of the
brain. They are usually congenital and consist of an
abnormal tangle of blood vessels between the arterial
and venous svstems. They range trom a few millimeters
in size to large masses that can increase cardiac output
becanse of the amount of their blood flow. The larger
AVMs in the brain tend to be lound in the posterior
portions of the cerebral hemispheres.™ AVMs occur
more frequently in men, and if found in one fanuly
member, they
members. AVMs are present from birth, bur bleeding
most often occurs in the second and third decades of
life. Headaches and seizures are common symptoms, as
|E ]H,'rﬂi|_r]t_‘gi:i- ]._.[H.H |:_:I|" .'III.1|.-'I-"'|'IH i]'|i|i:!||:r' OCCUT s T["F_],_"\
Although rebleeding in the first month is rare, rebleed
ing is common i larger lesions as more time passes,
(:Ulﬂ_r:au[ I:.-"T. .".in I"I. ;|r1r] .Irin.l- dl Ll"'.l',_‘.lnl.li :II-:1r1'i:|| 'H“'ii."-'L"
tests, whereas cerebral angiography is the hest test for
Lh‘lmurmg the nature of the lesion. The management
af these lesions 1 :iLL'n,ur1]:u]15=]|-:_.|_] breest E}}' a beam ap-
proach, a combination of 5u|'1_r,ic-.1| treatment and inter-
ventional  angiography  for definitive management.
Treatment :;-I-]1:.,'(!rrn;_;|,_:]_1]1;1]|.|5-: and inereased imtracranial
pressure is the same as trearment for SAH and ICH.

hawve 3 w.n:!.::n-::}- to e fouid i other

Posttvamematic Hemorrbagic Stroke. A traumatc brain
iJlil_n'],' q_'c;|11|11|-;_m|:,' results in hq'.mm'rh:]gi-;_; :|;|:|r|:1gl: toy the
brain in addition to ischemic and other injuries. The four
major types of injury caused by traumadce brain injury
include SAH and TCH, diffuse axonal injury, contusions,
and anoxic injury from hypoperfusion (decreased How
in the vessels) and hvpmumin {decreased oxveen level).
This combination of injuries leads to a constellanon of
H]lfilﬂ[{‘: that mixes the features of a number of individual
ischemic and hemorrhagic injuries.

Other Causes of Stroke and Strokelike Syndromes

Avterial and Medical Disease. Numerous medical condi
tons can result mmooarterial system diseases and  lead
to thrombosis and thromboembolism. Some conditions
may cause disease in the cerebral vasculature (lable 1-5).

Strokelike Syndromes. A number of conditons in addi-
ton 1o TTAs and cerebral infarctions can cause transient
paralysis. These conditions generally resolve spontane
ously with no long-term sequelae. The most common
[ ) I:_:II- lr;mﬁi{‘.ul E'lr.1[]1.[‘r:ir'.;.*ji1-: 'iti F“J{]i] |_'|:|.|'I||.|-'!."Hi.\,"1'| 'ﬂ']'liL'I"l
develops postictally {(after a seizure). Todd paralysis resules
tromm nevrotransmitter depleton and nearonal fadgue in
I-ﬂ_'lﬂ_':;'l.l AT “F |_|'|L" |_|r:ii1'. il_'ltlﬂ_.d ]}1.-' 1]'H.,' exlre rn-:,h' ]I.IEI'I
neuronal ﬁ"il'l”' rate dut‘inrr a seizure.”’ Patients mml]a-
rerin ﬁm-:tmn within 24 hours. -"nmthr:r COMIMON Cause
of foeal :1-:;1:1'-:;||r_rgtq_'-<|] defieis 15 mmr-amu headaches, These
headaches are actually thought w result from cerebral
viasospasms, but an actual ischemic infarct rarely if ever
accurs. The dehoits resolve with the resoluton of the
migraing and are not permanent.

Cerebrgl  Neoplagin, Obwiously,  cercbhral  neoplasims
{(whether primary or metastatic) can lead to focal neuro-
logical deficits that resemble a stroke. The treatment
of the sequelae and the long-term management of
the deficits are the same as they are in stroke patients.
‘Ireating the primary lesions is the focus of the acute care.
Often the ininal symproms are seizures and 1CHs,

STROKE DIAGNOSIS

The diagnosis of stroke and differentiation of stroke from
SII‘UIH;HL:L‘Z 5}'11:]FU]TIL‘5 'i:"l h:!ﬁ{‘.(l [RIR 1]“_‘. L:|1'r'|'[|;::_’|| [hr-:;:i:;l'llﬂlir_m
and physical examination ot the patient. The examiner
needs to differentate a true stroke from syndromes that can
|1|ir|1i[: a4 sk I‘I":I:_'.:l "_';I.H_']'I a% FFUEII:] |'|I¢'| r:=||_1.'rji.-j, H{'.'i'ul"l_l'l'l;_':_‘l-., r|1l:||l'i[1|::
sclerosis, rumors, and metabolic syndromes. Most often,
the patient’s symproms in the emergency room include
anr acute onset of weakness or other |1|,'|,|rn]r_|-gi|:1ﬂ delics,
The patient history can help identily the risk factors
tor stroke and the natre of the lesion. The physical
exgranation mcledes g Et_:n-:;nﬂ meclical exarmanation and a
neurological examination. Only after a diagnosis of stroke
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Table 1-5

Medical Conditions That Cause Arterial System Disease

CONDITION

FEATURES®

TREATMENT

Vasculiticfinflammatory

Systemic lupus ervthematosus

Binswangrer dlisease

scleroderma

Periarteritis nodosa
Temporal arterits

Wegener granulomatosis
Takayasu arteritis

Isolated angiitis of the CINS

Fibronmuscular dysplasia

Movamoya disease

Hypercoagulable state

Antiphospholipi] anribodies

Oral contraceptive agents

Sickle cell disease

Palyeythemsa

Inherted thrombotic
tendencies

Muost commonly associated vascalits with
stroke

Vasculiue, thrombotic, and embaolic events
CCCUT

Greater than 30% recurrence rate

Antiphospholipid antbody may play a role

Rare condition

Diftuse subcortical infarction

Diffuse hpobyvalinesis of simall arteries

Stroke in 6% of patients

Anuphospholipid antubody may play a role

Can cause a CONS vasculits

Can cause embolic stroke

Can cause a CINS vasculins

Can cause embolic stroke

Can cause a CNS necrotzing vasculits

Can cause thrombotc stroke

Can cause embalic stroke

Rare primary CNS vasculitis

Headache, muldintarcr dementia, lethargy

Muostly in yvoung women

Otten asvmprotic

Can be associated with TTA and suroke

Vaznoclusive disease of the larpe intracra-
nial arteries

Mainly in Asian population

Cause of strokes in children and young
adulrs

Associated with recurrent thrombosis

Embolic and thrombotic strokes ocour

Relatve risk increased 4 dmes over
contrals

Thought 1o be cavsed by hypercoagulability

Microvascular occlusion caused by sickled
cells

Seen in 3% 1w 17% of patients with sickle
cell dijsease

Vascular occlusion cansed by increased
VISCOSILY anl |1],']1-|_'r-:.'u:3gul:|hil:i1'_lr'

Inchade many familial cloming
abnormalities

“CNS, Central nervous system; TTA, transient ischemic atvack:

Trear lupus
Anticoagulation with wartarin

Mo clear treatment
Anticoagulation

Mo elear treatment
Anticoagulation
Trear underlying condition

Trear underlying condition
Trear underlying condition
Trear underlying condition
Anticoagulaton
Trear underlying condition
Antcoagulation

Surgical dilation of the carotid
arteries (if necessary)

Hole of antcoagulation controversial

because of risk of hemorrhage
Role of surgery controversial

Anticoarulation with wartarin

Stop oral contraceptives

Mo goand treatments exist

Trear underlying cause (if known)

Trear abnormality (if possible)
Anticoagulation

et dniiesd
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Table 1-5

Medical Conditions That Cause Arterial System Disease—cont'd

CONDITION FEATURES®

TREATMENT

Cthers

Venous thrombosis
amd after tranma

Seen in meningits, hypercoagulable sties,

Antcoagulation
May need surgical decompression

Increased intracranial pressure, headache,

SEIZUTES

Foeal nearological signs, especially in legs

more than arms

Diagnosed with angiography
More commaon in children and youong

Arterial dissection
adults
May present with TIA

Surgical treatment as necded
Anticoagulation after acute state

Often preceded by trauma, mild to severe

based on the clinical history and examination can a further
diagnostic evaluason be performed. Modern technology
]!Igl.,'\ i]rlprl_l'.:-::.-:_] 1_-|'|L" |‘||l_'|.|b- .il."u'i_'li.lii]_l.ll,_': r"ur |,|"|L" ACCurne Lliﬂg””hi'ﬁ
ot stroke and includes an armamentarium of imaging stud

ies to identfy the exact nature of the lesions that may cause
1iﬂ1[Tf}]1_1gi4_'ﬂ] ':l':{iﬂ_"il!‘. T".::il.l;,'h .ll'lli;lgillg .Ell_]{]:l.-' :;I".'H”.l;.l}]t' ]'Iil!'j |.:-|:r1—
efits and limitations that are usetul to know for assessing a
patient who has had a stroke. The stroke evaluaton a
should mclode an evaluadon For the cause of the stroke,

Sk

Cerebrovascular Imaging

The mam wol vsed in stroke dienoste evaluavons s
cerebral imaging, which historically included pnenmoen-
cephalography and other studies no longer performed.

CT s prabably the most common and the best known of

the stedies. MED s now more common and has some
advantages over (1, bur availability and cost are still
prohibitive in some arcas. Positron emission tomography
scans and single-photon emission O scans are just being
introduced and may have a role in stroke diagnosis.

Computerized Axial Tomography

1 is a readily available and usetul technique that has
become the standard for the evaluation of a patient
experiencing an acute onset ol stroke. The most impor-
tant functions of (1" scanning in an acute patient are
ruling out other conditions (c.g,, tumor or abscess) and
helping identify whether evidence exists of hemorrhage
i]l.l(,:l lElﬂ -Ir'll-fll"l._'lil:_:ll'l. Il'l 1_|"||:_'.' acuge [lilﬂ!‘iﬂ_‘. ||‘|. HlTU]{E. 1Sl
C'T" scans are actuallv negative with no clear evidence
of abnormalities. A negadve immediate CT scan with
a1y At !IﬂLI:'QJ](JgiQ';I] deficit determined ]I_',.' ]:||1:.,-'5i|;_;-<|]
examination actually can verify the impression of stroke
because it rules out tumors, hemorrhages, and other
bram lesions, The fow L'[I:;H'lgl,,‘_‘-. STy 111 a1 acute stroke
by CT are subtle and can include loss of distinction

berween gray and white matter and sulcal effacement.
Acute bleeding, however, is visible on CT scanning and
can be present in as many as 39% o 43% (\:ul_[_1:J|Lit:.|1t':;.1‘“I
By definition, hemorrhagic infarction occurs wirhin
24 hours of infarction, and hemorrhagic transformation
U o I-lL_':T 24 ]H_H._ITH ':_:llu irﬂ'ﬂ ri;[im:. T]'II;,‘. LSS 1_|{ :_l'll;,"
hemaorrhagic change is thought o resulr from reperfu.
sion into areas of damaged capillary endothelium and
% COMMTon 1 |:'.r_g'|:. mfarcts with extensive §r1jL|r}'.
Hemorrhagic transformation  occurs  equally in o all
distributions of infarcts''* and is not associated neces-
sarily with hypertension or with older age.”
rhagic transformation can be detected in the acure
phase by C'15 in this case, one should not use anticoagu-
lants because they may increase in the severity of
the cerebral hemorrhage.

In the subacute phase, the findings from CT clearly
show the development of cerebral edema within three
days, which then fades over the next two to three weeks;
then a decrease in the signal intensity oceurs over the
infarction. This decrease corresponds with the change
trom the positive mass eltect (swelling) of the acute phase
to the negative mass effect (shrinkage) of the chronic
phase, The mfarct actually may be difficult to see again in
two to three weeks but is clearly visible with the addition
of contrast material. Long-term parenchymal enhance.
ment develops, which 15 consistent with the scar forma-
tion that becomes the permanent CT fnding, The loss
l;_'llutibﬁl_]ﬂ_'. 'i"[?]l_'ll'l]ﬂ_‘. [ilﬁgllti?'tf LR ] L"‘I.I-l:,'.(:‘lj H”L| 1_|"|L" ]Jn::rnl:,]lu:nt
scar tissue are the characteristic features of a chronic
infarct (Figs. 1-4 to 1-8).

Flemior-

Magnetic Resonance Imaging

MEI 15 now as commonly used in acute patients as 1,
because cost and availabalioy have i1:||}11'q_:|1.'-:_:g], The MREI
also has the advantage of allowing earlier detection ol
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Figure 1-4  Magnene resonance image of brain without gado-
linium demonstrates an acute large left basal ganglia infarce, An
acute infarct on the image appears white and is indicared by
ATOWS,

Figure 1-5
cerebellum without gadeolinium demonstrates an acute right
'|1-|::|r|I_'im' mtarct. The intarct appears white and 15 indicated h],'
ATTEM 5.

Magnete resonance image of the brainstem and

Figure 1-6 Computerized tomography scan of the brain with-
out contrast demonstrates a large, previous, left middle cerebral
artery distribution infarcuion. Loss of mass of brain tssue has
occurred with dilated ventricles. Bleeding or acute infarction is
not evident.

infarcts and, as more acute interventions have become
common, allows for better evaluation of the course of
acute treatment. Newer techmiques such as diffusion-
weighted averaging have been used o help in the ideni-
fication of early infarces. ™ ' MRI also can rule out other
conditions and can screen for acute bleeding. In addition,
MRI can be more sensinve for detecting cercbral infarc-
tons in acute patients. Magnetic resonance images are
created by mapping out the relaxation of protons after the
imposition of a strong magnenc field. These images are
then taken in two ways: T'1- and T2-weighted images. In
T1 images, far and tissues with similar proton densities
are enhanced (bright). In T2 images, water and tssues
rich in warer are enhanced. As in C'T scans, sulcal eftace-
ment can be seen, but hyperintensity is also evident in
affected areas on the T1-weighted images. Magnetic reso-
nance images can show meningeal enhancement over
the dura, which occurs in 35% of acute stroke cases ™
MERI also can detect hemorrhage in much the same way as
CT does,

The subacute changes of edema and mass effect can be
scen with MRI, and use of contrast may be necessary to
elucidate an infaret in the two- o three-week window,
MRI has an advantage in determining a hemorrhage in a
late stage because it can detect the degradation products
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Figure 1-7 Computed tomography scan of the brain without
contrast demonstrates a large subacute left middle cerebral artery
distribution infarction, indicated by the hollow arrows. No loss
of brain tssue mnass has occurred compared with Fig, 1-6.
Evidence of acute bleeding is in the basal gangha on the left,
which is white on the scan and is indicated with solid arrows.

Figure 1-8 Computed tomography scan of the brain without
contrast demonstrates a large, acute left thalamic hemorrhage.
The acute bleeding in the thalamus on the left 15 white on the
sean and is indicared with arrows.

of hemoglobin (hemosiderin deposits) and show hemor-
rhage areas well atter CT can no longer detect a bleed.
The changes on MRI in a chronic infarction are similar to
those on a C'1 scan.

Positron Emission Tomography and Single-Photon
Emission Computerized Tomography Scanning

Positron emussion tomography and single-photon emission
CT scanning are new techniques available only at selected
centers. They have no clear role in the acute-stage evalua-
tion of stroke.” In the subacute and chronic stages of stroke,
these techniques help to distinguish between infarcted
and noninfarcted tssue and can help delineate areas of
dysfuncnonal but potentally salvageable brain nssue. These
studies can also be used to try to assess brain function in
the chronic setting. However, because of cost, limited
availability, and an unclear definition of their use, they are
essentially only research tools and do not have a role in the
routine management of stroke patients.

WORKUP FOR CAUSE OF STROKE

The workup for the diagnosis of stroke is aimed at an-
swering three main questons:

1. Is the stroke thrombotc or embaolic?

2. Does an underi}ring cause require treatment?

3. Do any risk factors require modification?

Transcranial and Carotid Doppler

Transcranial and carotid Doppler studies allow for nonin-

asive visualization of the cerebral vessels. The advantages
are that they provide useful therapeutic information on
the state of the cerebral vessels and the blood flow to the
brain. Approximately one third of patients who have had
ischemic strokes that are cardiac in origin have significant
cerebrovascular disease.”” Patents with symptoms or
evidence of posterior circulation disease are tested best
with a transcranial Doppler study, including examination
of the vertebrobasilar system. The cost 15 low compared
with other tests such as MRA or cercbral angiography,
which has significant associated morbidity and mortality.
The evidence of carotid disease can help shape the
patient’s treatment plan and can encourage pursuit of
definitive treatments such as carotid endarterectomy.

Magnenc Resonance Angiography

MEA is used to evaluate patients with stroke symptoms to
detect any vascular abnormalities that may have caused
the stroke or to look for alterations of cerebral blood flow
that may have resulted from an embolic or thrombotic
event. This is a very common noninvasive technique and
is often done at the time of the MRI scan to assess the
extent of cerebral injury; MRA is able to image vessels
similarly to classical angiography.'™ The newer tech-
niques of MRA have sensitivity for detection of 86% to
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Q0% " for detection of severe stenosis, and the carlier
tssues of relatvely low 5[1L‘L‘i heity of 341379 i_q||,u:_: Ly Over-

detection by the earlier techniques) is now in the range of

HU% o 96% for stadies done with contrast enhanced
MEBAT Despate these advantages, the spatial resolution is
still less than traditional angiography, which may be an
1ssue in cases where surgical management is planned.
However, with constanty improving  techmgques  and
increased  field strengths and  parallel imaging, high
resolution MEA may soon equal the resolution seen in
CT angiography.™

Electrocardiography

Electrocardiography is used w evaluate patents with
stroke symproms o detect dysrhythmias (which may be a
source of embolic material) or myocardial infarction or
other acute cardiac events that may be related to an acute
stroke.,

Echocardiography

[n patients with a history of cardiac disease and stroke,

t:li_ihl ]t Fl_] I t_]g (| ]_:I] ] '|. LI5LI I | ].-' i:-_vi wirrant I:_‘I:_l s Th Sl | :.' ['I-I._‘:-i I_I{

cardiac disease that usually cause emboli and should be
investigated with an echocardiograph include conpesove
]i-:::irl f':iihlrl:_‘., "u":;'l.l'i"'ll.l:jr ]'I'L':irL {:liH':_fi;lﬁl:.' £_|_1.':irh:-.-'lhlr|:i.|.*j. :;]1':{:' i
recent mvocardial infaretion. In some individuals, a
patent foramen ovale (the fetal opening between the
righl and left sides of the heart) ]:uq;r:ci:-:i;-: it adulthod
and can be the source ot a paradoxical embolus from the
venous circulation that crosses from the right atrium inte
the left atrium. A transesophageal echocardiogram can
then be useful in combination with a bubble smdy o
assess for a right-to-left shunt. "This specialized study alse
can visualize parts of the heart better in the search for
embaoli in areas such as the left atrial appendage when the
standard transthoracie echocardiogram is inconclusive.

Blood Waork

The standard acute evaluation of the stroke patient
includes a complete screening set of blood analyses,
including hematologieal stadies, serum electralvie levels
(ionizing substances such as sodium and potassinm), and
renal (e, serum creatinine) and  hepatic chemcal
analyses (liver function tests). The typical hematological
q*.l';l]l.l:!l'ii_ln ]:E'IH 4 'L'lf_:l'l:l'l'l_].lL':Iﬂ_‘. |'|'||:_:l|:,]|:i cont, Eliﬂlflﬂ_‘.l_ o,
prothrombin time, and partial thromboplastin tme. These
studies help to rule out other causes of strokelike symp-
oarms, Lo El'i1|g'|]i_'|.‘;iﬂ_‘. l:_:':_:l'lil]_:l.lil:,:fglll_iﬂ,il“ﬁ, Ig'l'l'll_] Ly H”I’H’r' I_(_:ll' El i_:l:,'l':-L'—
line analysis before the initiation of therapies such as
anticoagulation. The blood chemisory  analyses  allow
metabolic abnormalives 1o bhe roled out, as dar the renal
ancd_hepatic chemistry analyses. The latter part of the
stroke evaluation can involve numerous specialized teses
chosen -<||;'|_1,1r|,]i1'|!-7'|' to the clinigal syinplonms arl f_lL_."w'L_.‘]f_l-['l—
ment of the differential diagnosis as the evaluation
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Figure 1-9  Complete blood count.

Table 1-6

Medical Studies Used to Clarify Diagnoses

in Stroke Evaluation

SPECIALIZED STUDIES
TO EVALUATE STROKE

ASSOCIATED
CONDIITTONS

Proveins 5 ad C

Anticardiolipin antibodies
(hapus anticosgulant)

Erythrocyte sedimentation

Hypercoagulable state

i.'ILFI'I'I:‘-i {!‘F_'.-'I.'l'lﬂ.‘:f'l'l'.'lfl’]!-i'l 15,
hypercoagulable state

Collagen vascular disease

rare
Rheonmatoid factor Lupus ervthemarosus,
collagen vascular disease
Lupus erythematosus,
collagen vascular disease
Palyeythemis
sickle cell disease
Sickle cell disease

Antinuclear antibody

Hemaoglobin

Sickle cell preparation

Hemaglolin
clectrophoresis

Blood and ussue cultores Infectiovns embali

progresses (g, 1-93, Table 1-6 provides @ sample of some
ol these stdies and their associated conditions.

MEDICAL STROKE MANAGEMENT

Principal Goals

As in the medical management of all pavents, the care of
stroke management requires good general patient care.
All phases include caring tor the conditions the patient
may have and preventng medical complications and
I;l'l'lt‘i[:il_'l':zlti]'l.g |'|L"l:,'.|:,|.:"i lE'lf;l‘l_ 'Iﬂ.'l.” .Lri:-ﬂ; A thl' E:l:,:llilf:l'l': |_1r|_r-
gresses through the acure phase into the convalescent,
rehabilitative, and long-term maintenance phases after
stroke. Care for acute patients is provided best in a spe-
cialized stroke unir that commonly deals with the issues
and concerns unique to these patients.”'"™ Outcome
stuchies have demonstrated the benehie of these unnies in
the care of stroke patients.”! Medical rehabilitation units
also have been shown to be beneficial in the improve-
ments of outcomes e the subacute and convalescent
phases.
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Acute Stroke Management

In management of acure stroke patients, basic medical
needs have to be addressed and to include essendals such
as airway protection, mamtenance of adequate circulation,
and the treatment of fractures or other injuries and condi-
tions present at the time of admission. The neurological
management of the acute stroke problems tocus on iden-
tilying the cause of the stroke, preventing progression of
the lesion, and treating acute neurological complications.
Some specithic approaches apply to reatment of cach of
the different types ol stroke.

General Principles

The general principles of acute stroke management in-
clude attempring to stop progression ol the lesion to lima
deficits, reducing cercbral edema, decreasing the risk of
hydrocephalus, treating seizures, and preventing complh-
cations such as DVT or aspiration that may lead w severe
illness. (See the previous sections for a discussion of the
studies used 10 acute patents to diagnose stroke.) Once
|_|"|L" 1_:|.'EFL‘ UII lﬂ;‘iil:,”'l I'H'I!'i hL‘:l,_'.'l'l L]L"“'I'Iﬂ‘l_].\, :‘j]:lﬂ_fl::'ii-l CLresatment ¢can
be instituted. Although numerous studies have been
performed and are underway on the reduction of stroke
IIIUT‘I_H“[}’ or I;,.li:i:;'l.l_:l'iiill_}".\,n:l
treatment has been shown to he effective. Currently, more
ageressive methods such as angioplasty and thrombaolysis
are being studied, and the results of these trals are ex-
pected to lead to rreatments that actually will improve the
outcomes for individuals who have had sorokes.

The basic principles in the approach to the treatment of
acute stroke include an attempt to achieve improvement in
cerchral perfusion by reestablishing blood How, decreasing
neuronal damage at the site of schemia by modifying the
pathophysiological process, and decreasing edema in the
area of damaged tissue (which often can lead to secondary
damage to nomischere bran ossue). Many pharmaco-
logical and surgical treatments have been wrgered roward
at least one of these areas. Depending on the stroke mech
anism, the agents and techniques of choice are used.

(RN TlZIl'I_I.l_i'I'IL' rI'II.H]ii_':;I] L H'I_I'I'E'i{il]

Ischemic Stroke

In patients who have had ischemic strokes, the restoration
of blood flow and the control of neuronal damage at the
AT (]Iﬂ i::‘i(:]]{‘.l'lliﬂ dEL E_]Iu tlll.ﬂ,‘. I"I'ig".l'll.'.'ﬂ ]:ll'il:_ﬂ':it}'. .[['I Il'll'gl,,'
strokes, edema can play a significant role, and mass shift
can even lead to hydrocephalus. The pharmacological
|_|"|L"!|-:_1|:1.“_:5 ard |_]i.\'i|:,|§,f£| ]1“_1;1(5]}-‘ i'l”_l_l :_1r|1_i1_]1rrrr|1|_|1 I‘[,'i‘L'. 1_|1rr_lrr1—
balvtic, neuroprotective, and antiedema therapies. The
surgical therapies include endarterectomy, extracranial-

intracraial ]:yp:uﬁ, ariel Balloomn ;|r1ari:_1l1|;|g-t1.',

Pharmacologicel Therapies

Antithvombotic Thevapy (Antiplatelet and Anti-
coagulation). The principal rationale behind the use of
antiplatelet and  antcoagulation agents 15 that rapid

recanalization and reperfusion of occluded vessels reduces
the mnfarction area. The theoretical benelin also exists of
preventing clot propagation and recurring vascular throm-
bosis. The risks associated with the use of these treatments
includes hemorrhagic conversion, hemorrhage, and in-
creased cerebral edema, all of which are associated with
worse outcomes,” Current research has not established
a clear advantage to the use of aspirin or heparin in acute
stroke patients, but these agents still are commonly used in
the hope that they may decrease injury from acute stroke.
Aspirin, an irreversible anuplatelet agent, 15 adnomistered
when svmptoms appear. Heparin is administered intrave-
nously in a continuous infusion.™ Both of these agents are
started only after determinagon by CT or MRI that no
hemaorrhage is associated with the stroke. Ticlopidine,
another antplateler agent, has been even less smudied,
and 1ts role, if any, in acute stroke treaument is unclear.
A recent metaanalysis of the wials of heparin and oral
anticoagulavion therapy in acute stroke reatment showed
a marginal benefic from treatments with anticoagulation
compared with no treatment at all.'™ Currently, numerous
|1’|rg‘-:_:, r|']|]|1iL'L:r1[1'i1.' =l ll(iiL"h i]l 1_|'|L' -[_:I'Ii‘lﬂﬂ_] -'_":I1|_H|_L'h .fl'l'l{] ]:.'II.TU]:IIL‘.
are examining the best approach to the antithrombotic
treatment of stroke that should provide better guidance as
lhl:.ir T':_‘.HlLliL"i .I_:":_'.I:,'I TR 1=:r1r_n1.-'i| .II'I |_|"|L' nexl [ﬂ‘r‘r :|.-'1_‘.:;'|TH.

Thrombolytic  Therapy. Thrombaolytic  therapy s
attractive as g therapy for scute stroke, because it opens
up occluded cerebral vessels and immediately restores
blood flow o ischemic areas. However, a problem in
using these agents in stroke treatment 15 thar the trear-
ment must start in six hours from onset of symproms wo be
therapentic. Most patients are symptomatic at a much
later stage, and even if they have symproms early enough,
a rapid workup 1o rule out a cerebral bleed must be per-
tormed betore inidation of therapy. "The successtul use of
these agents—primarily urokinase, streprokinase, and tis-
sue plasminogen activator—in the treatment of myocar-
dial ischemia has aroused interest in similar use of these
agents for acute stroke treatment. The mechanmism of ac-
tion of these agents is to cause hbrin breakdown in the
clots that have been formed and thus to lead to lysis of the
occlusions in the blood vessels, Reviews of thrombolvtic
therapy for stroke treatment have shown some reduction
in mortality, but no definivive answer 1s available to date
concerning efficacy.'™ Clurrently, streptokinase is out of
tavar becavse of increased mortalicy and morbidity from
i:lllr:i:_'r:lniu] .l'll,,"l:|'|I_I'FE'II;'IE'I,_":\,IE:\I'j:\"rI
activator, a more specific thrombolytie agent, has been
able o achieve favorable resules. The Natonal Institute
of Hg‘.l_l1'g:u]1,|_g‘in;_‘:]| Thsorders and Stroke trial was the cor-
nerstone trial in approval of treatment of acute ischemic
stroke with thrombolydcs. """ The trial was a double-
lalirud, !_:u]::c_'q;],u,:u—-:_'m:I_'rrrﬂ:_:c_l trial that revealed an irnprr:-'r'l.:—
ment in early outcomes in 24 hours of rreatment
and demonstrated an increase in symprom-free survival

hl.ll: '|i!,-i}-LII._‘ [_ll;L:i'I[l'irll'lgl._‘rl
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from 38% (placebao) to 50% (treatment) at three months,
The strict use of 2 three-hour window ffom the onset of
symproms and the rigid blood pressure guidelines of the
National Instrare of Nearological Disorders and Stroke
trial are probably contributors wo the excellent outcomes;
the exact treatment protocols are stll being defined. On
reexamination at one year, the treated patients continued
to show a benefit, and this has encouraged the use of this
agent in selected groups™ Other thrombolviic agents
such as alteplase also have shown benefit and are being
uscd routinely, The results are at the same level of effec-
tiveness as tssue plasminogen activator.” l..:m'nr-[|m-.111.=.|3,-,
the three-hour window of efficacy limits the number of
individuals who can receive benetir, and studies to expand
the window of mtervention to have hours or more have
not shown clear benefits.*™™ In the padent with stroke
beyond three hours, the currenty recommended inter-
ventions are mostly limited o the vse of antcoagulants
and antiplateler agents wo prevent further events.'™ Fur-
ther active investigation continues to search tor effective
treatments in this large group of individuals with late
]:l rescinl :![:iur'l |_|'{ E1Ag l‘l?i‘,:.

Other Treatments for Altering Cerelral Perfusion.
.'1 ll'l_l'lil]_:":'_‘.'l' '::II_KEi‘I.I-':_'.r{:'I'IL regiments :'I.FI'IH‘.{] Al |cn‘.‘::.riug .l:l.ll I'I'_FI_I
viscosity or cerebral perfusion have been used, including
hemodilution with agents such as dextran, albumin, and
hevastarch, ™None of the 12 studies reviewsd ]1}' .f".t_-:pll_mu_]
demonstrated any clear henefit.” Similarly, studies of
prostacycling and several different types of cerebral vaso-
dilavors have also shown no clear evidence of increased
survival rates or improvement in outcomes after treat-
ment. " Research continues to be active in these areas, but
so far none of these alternative treatments for increasing
cerebral perfusion has vielded a favorable outcome.

Newrvoprotective  Agents, Neuroprotecuve  agents
are medications that can alter the course of metabolic
events after the onset of ischemia and therefore have the
potental to reduce stroke damage. No agent has shown
clear benelits among this group ol reatments. These
agents include calcium channel blockers, naloxone, gan
vhosides, glutamate antagonists, and free-radical scaven-
vers. Fach of these agents has had promise in the theo-
I‘t,:l_i 'Hl L ];_1|!HJT:'|I_L:1'_1_.' ]':‘.;‘I]:r'l, L'I'Lli rong ]l..."'l.ﬁ pr[n-‘:::] L |'|'L'
clinically efficacious.

The use of naloxone, a narcotic antagonist, is based on
|,|"|L" ir1 'Ir'il_rl:_:l U]}HL‘.T\":_'I!,i”il 1_|"| at 1};1]r_r.‘-:1_rr|L‘. ]IQIH T rnprnl_L‘.E'I!i'rL‘.
effects. Unforrunately, the clinical mials to date have not
demonstrated any benefit.” The therapeutic radonale of
I,lH'ng caleium channel Blockers 15 that I,hq_:_v prevent 'irljl,]r_'p'
to ischemic neurons by preventing calcium influx, which
decreases metabolic activity in the nearon.™ Inigal hope
was that the treatment results For S.-"LTT, m which -
maodipine decreases secondary ischemia, would be similar
tor stroke. Unfortunately, the results of several studies

have not shown any clear benehis from treannent with
these :ngq;nl,'h“'"" and none of them -;_'1,|1'r-:_:11l,!_l,-' are used rou-
tinely for st roke treatment.

In animal experiments, glutamate antagonists decrease
the size of infarcton area in stroke.”™ However. the few
studies done in human beings have been inconclusive and
have shown serious neuropsychiatric side effects,”

Ganghosides may reduce schemic damage by counter-
acting toxic aming acids in ischemic tssue. Despite the
many studies that have been performed, no clearlv demon-
strated henefies have resulted from use of these agents. ™

The free-radical scavengers include 21-amino steroids
{lazaroids), ascorbic acid (vitamin ), and tocopherol
{vitammin E). They have not been well-evaluated, and some
studies to establish their clinical use are being under-
taken.”™ However, vitamin F has been demonstrated
chimeally to reduce the nisk of heart disease, so secondanly
its use may decrease the risk of stroke.

Agents for Cerebral Edema. Agents that reduce cere
bral edema include corticosteroids, manmitol, slycerol,
1.'ir1[;;|. H”{;‘I]‘I_Ii[l'}.\_ ;I.'I'H_I [li'l'?g'll,,".,‘.l.i!l'l'l'l- IIL” 1_]“; "_:tlll..liﬂjﬁ l;j':_:l'l'lﬂ_‘. i1
persons receiving steroids’ after an acute stroke demon:
strated no clear benehies, and steroid use creates a nisk
'!:II" 1i'i:j]_'|1_:|_ﬂ5 :;'Illlil F.ﬂ."r.r: .L_,.-:i{: '!,:II_ l|1L' HtFIL‘.T :,I._'-_'"'L:'I:Il:; :I.lti'i,:l ]'I:IH
no clear benefit in the weatment of acute stroke and are

also not routinely vsed.

Coofing Therapy. An exciting new development in the
treatment of acute stroke has been the initadon of cool-
ing therapy on presentanion with the induction of a medi-
cal coma to limit the extent of brain injury after stroke. In
muost patients who present with stroke, there is a natural
tendency for the body temperature to be elevated berween
4% and 25%, which 15 associated with increased iniur':.-'
and poorer outcomes."* Studies have shown that injury
could be slowed with supercoohng, and the technique has
been used i surgery to help limie injury and 1o prolong
safe surgical time in both neurcsurgical and cardiatho
racic procedures. =515 The pooled analysis of existng
studies does not vet provide convineing evidence that
death or long-term disability are significantly changed
from the applicanon of mechanical or pharmacological
cooling, but the therapy 15 just starting to be used on 2
|1Irg|:r' E‘l'il.lll;'i:l :I'l'll,:l My resel I'E_:]'I Ii[ulir]gh Elllhli"jhﬂ_‘.([ i]] |_|'|L"
next several years may show a benefit to routine cooling
of acute stroke victims,

Surpical Thervapies

Endarterectomy. A carotd endarterccromy 15 the
:iur__gil;;l.] ulwning of the carotid arteries o remove ]ﬂm]uu,
This therapy has been shown o be useful in preventing
recurrent strokes or development of stroke in individuals
with TTAs, but it has not been used to treat acute stroke,
In theory, the opening of the caratids could subject ischemic
areas and their blood vessels to excessive pressure from
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restored blood flow and lead to hemorrhage.™ Concerns
about 11:—:ir1g |1t;|j4,|r anesthesia n a ]_1;|1,it:.nl, with 2 new

stroke makes this surgery too risky to trear acure stroke.

Fxtracranial-Tntvacranigl Bypass. Despite the -
tial attraction of bringing extracranial blood How into the
intracranial vessels through the use of bypass procedures,
the large wial done in the 1980s demonstrated no am-
provement in patient outcomes, and the procedure has
been largely abandoned.®

Balloon Aﬂgfﬂpﬁzﬂ_‘}-'. ”EHE‘:ilL* is r.:IT-IL‘.’h‘.].' i |rpl:ning
blocked coronary arteries in patients with hearr disease
and 1ts successful treatment of acute myocardial nfarc-
tion, the use of balloon angioplasty in acure stroke has not
been studied. Clinical centers are actively investigating its
possihle uses,

Hemorrhagic Stroke

In patienrs who have had a hemorrhagic stroke, the size and
locanon of the lesion determines the overall prognaosis; su-
]':I'I'H|L"r'||_|_lr'i:'|| Eﬂ_‘.Hi:(_:l]'IH g'rr.:’llltr ||'|i'|'|:| i 111 h:zl"-". a |:'||:,:I|::l'|' [_H'“g””-
sis, and brainstem lesions of 3 em are usnally fatal ™ In these
cascs, the control of edema is important, and the techniques
J]TL‘:'& i';:ll.,l.ti.l:l.' ';,l.L':h-:_'Ti]_l{‘.{l Ll |.|'L' lli‘:i{:ﬁ,l. I]] ]'Ii;lti':_‘.'lilﬁ \'r'ilil S"\.FI.‘ |_|"| s
treatment regimen is usually more aggressive and focuses on
several issues, which include the control of intracranial pres-
Sure, F]n::x';:nain11 ol T::E,ﬂ-::u,:u]iug, matntenance of cerebrsl
perfusion, and control nt'mﬁnqpnqrﬁ-

Prevention of Rebleeding. Before 1980, six weeks of bed
rest were prescribed routinely for the care of patients with
acute SAH to prevent rebleeding. In 1981 a study demon-
strated that bed rest was inferior to surgical treaoment,
lowering of blood pressure, and carond ]Eg:ui::-:f--“‘
Antihypertensive medications for the prevendon of
rebleedimg are soll controversial, and no consensus exsts
as to their use. Carotid ligation used 1o he popular, bu
maore recent reevaluations of the benefits of the technique
have not been as conclusive, and because of s surgcal
risks, direct repair ol the aneurysm 15 a berter choice,
Antifibrinolytic agents have been studied and have been
benehicnal for low-risk pavents in whom surgery must be
delayed, but they seem to increase the risk ol schemic
cyveils. -[‘.I'lL': !':l]ii{:{‘.”'li:'l'” E:ll-iillr:ihl]r]ir'l;ﬂ l{_'f_:'i]:‘:. ]':ll‘l[li_:ll::l:l'|.51 HT'ILI
polvmers has shown some benefit in the short-term
prevention of rebleeding, but the long-term efficacy is
"'_.l_l” |_i|'|l|,,'||',,‘.1'|!'.| Ill'll_] l]“_‘ |_L'ZL'|"|||'iI:||._|L'Z"_l- ['L"il'lﬂi'l'l L::‘il'lt‘.ri'lilﬂ_‘.'lllﬁl.“:z
Because the risk of rebleeding is also very high in
post-SAL seizures, even though the incidence of seizure
5 low, the recommendaton s that pﬁtiunl:—: FeCeive
antiseizure medications for prophylaxis.

Control of Vasospasne. The weatment of vasospasm s
imr.nm‘mm for the reasons ln'r.*.vim:ﬂl}- outlined. The current

treatments include the use of orally administered nimodi-
}1i|1|:, g caleivim channel blocker shown to irnpn;x'u:. OUCOTes
of patients who have had an SAH with vasospasm. The
results of using other calcum channel antagonists are un-
clear. The vse of hypertension/hypervolemhemodilution
has been recommended by some stdies. Creating more
volume than normal results in hypertension. The stretch
caused by the volume somulates the smooth muscle
pressure receptors thar line the vessels. These receprors
inhibit muscle action by a protectve response, and the
bload vessel dilares to accommodate the mcreased volume,
Hypertension/hvpervolemiahemodilution is most elfective
in preventing vasospasm after surgically clipping the aneu
rysin, Siemficant cardiac and hemodynamic risks are associ-
ated with this therapy, so intensive care unit (TCU) monitor-
ing is required.'™

PREVENTION OF STROKE RECURRENCE
Ischemic Stroke

In general, the stratemes to prevent recurrence of 1schemic
HI_'I'T_?I";L'Z i .I:IL'Z I:,li'ﬁ"i(,lL':l_.l i]'l o Do areas: ribk {HE;U eIl 'Il::ll:,lil-il;_':_:IliUH
(which also applies to primary prevention) and secondary
prevention to treat the underlying cause of soroke inindi-
"r"i‘l_]'l_[i‘llb "r'l-"i[l"l ] !'I i:il';_:ll.__'p" ”I- ';tlﬂ'l.l{i'. FIH”'!_'I"-'l"iI'I\._'-_'" iE i | I:“::il,,'l_t'_-:‘jii_ll'l (}1.
the secondary interventions that can be used to prevent
recurrence of stroke.

Hypertension. Although the rreatment of hypertension is
an Important primary preventive measure in the manage-
ment of stroke, blood  pressure  reduction
alter stroke is beneficial has not been proved definitively.
The transient rise in blood pressure after sooke usually
settles without intervention.'™ Because of the uncertainty
about whether overaggressive rreatment of acute elevared
blood pressure is harmful, definitve antihypertensive
therapy probably should be delayed tor two weeks™
At that time, one should follow the usual recommenda-
tions regarding adequate control of hvpertension hecause
some evidence indicates that ic 15 benchonal, This seems
especially appropriate in patients who have had a lacunar
stroke because the development of muldple lacunae is
related to uncontrolled blood pressure,

whether

ﬂ.l’:iﬁpfﬂ.!fh’! Medicarions. In [L:ali-'.:nlm who have had 2
TIA or stroke, long-term use of aspirin has been shown to
decrease the inodence of death, myocardial infarction,
I;I'l:l{] TeCUrrant evenls E_:I:.- '|_|]_:l Lin ?3".'__'_' .- -[vl'l‘L' {]l_'lﬁﬂ_‘.!'; r_ﬂ. :i:;|_1irir1
in numerous studies have ranged from 30 mg to 600 mg;
all doses resulted moa 14% o 18% reducton in recurrent
cerebiral events, but g*.arctrr_b':r1Lg'.1-:{i:1-<|] q_'t,:|1:|]_ﬂ':q_'-<|1it;1u-; -
creased with the higher doses.! 1 In general, a standard
dosage of one regular adult aspirin (325 me a day) is the
vsual treatment for recurrent schenne stroke, Studies are
lll"II.Jl'!["l.'rl:I:l.-' that compare the ui'iic::u‘-r.- of warfarin versus
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aspirin in treating ischemic stroke; the results of these
studies are not yet availahile. Ti:_:h,rpiq!i:llt_: 1= another ant-
plateler medication effective in reducing the incidence of
recurrent stroke.® Ticlopidine is most ethcacious in
women, patents who are not helped by aspirim therapy,
and patients with veriebrohasilar SYMplons, |‘|:|."F':II:":I'1-'.'!I'I-
sion, diabetes, and no severe carotnd disease.”™

Anticoagulation. The incidence of recurrent stroke and
TIA in patients with atrial fibrillation is approximately
1% per vear. For patients who have atnal fibrillaoon with
cardiac sources ol emboli, warlarin is the clear treatment
of choice; this is oue for primary and secondary preven
ton. Although aspirin has some prevenove effects, 1os
not as ethcacious. In the presence of structural cardiac
disease or atrial fibrilladon, aspirin should be used only
to treat patents in whom warfarin anticoagulanon 1s
contraindicared.™

The odds ravio for recurrence is approximately (.36 in
those treated with warfarin versus control and (.84 for
those treated with aspirin versus control.¥ However,
]':Ir(_].l_]]t'.'l'l"l'_'l- L":'-:i!:” 'l-'lu'i|h 1.'.':,'|1'|-;|1'1.r'l :'IFlliI:,'I:_:I:_'IgLIIQ'IIiEJ'I'I' i'l'l |_||L'. f‘.]-
derly. Cognitive and compliance dithealties can lead 1o an
increase in complications, Unclear issues in antdcoagula-
li':_:l'l:l il il'li_'l'l_ll;,l';_‘. 'ﬂ"]l':_:l'l Tor s1arl :I'I'Il.i':_'l!:ll;ll_&r’l_llﬂl'l["_i il |:|_ = ) :ill._l'_lhﬂ.
the safety of anticoagulants in clinical practice, and the
optimum anticoagulant blood level, Several smdies are
:;1|1'1'q*.11l5}-' qx;nnining these |_]|_1|:5Li4_1r15,

Tireatment of Dysrbythinias or Underfying Disease. Ob-
viously, primary and secondary preventon should treat
the underlving cause of the ischemic stroke. Prevention
can include cardioversion to normal sinus rhythm and
treatment with antdysrhyvthmic medications, and treat-
ment of underlying medical conditions it they can be
tound. Untortunately, only a small proportion of patients
who have had TTAs and strokes can benehit from these
speciiic treatments,

Carotid Endarterectomy. The surgical oreatment of
caratid artery stenosis has been shown to be beneficial in
recent studies of stroke recurrence in patients wich se

verely (greater than 70%) stenosed carotid arteries,'* 3
The data on the intermediate group of patients (stenosis
From 309 1o 70%) are ]_1-:;i1'|gI collected. For [H_'I[‘il._‘TII_'; with
high-grade stenosis, carotid endarterectomy  reduces
the range of stroke risk from 22% o 26% down to 8%
to 12%.

Hmm:»rrh:ag-ic Stroke

The |1:.-<|:'111-:l,-<|_'.-' ol TCH pr;_:x-‘unl;:i:_m. 1% :,:l_mtrl_r”ing _u_',-',-_‘I_n]in;_; arl
diastolic hypertension. No clear henefit exists for one group
of treatment agents versus another as long as adequate
h_‘.'].m:rh:ll.‘sic_:n L't_mtru] i,-_i 1[Iﬁ'ii|l:¢li1i|:_‘.l;_|- I }ulth:nt:j 1 1.'.']||;_:-:|r1
the ICH follows vasculitis or the use of anticoagulants, the

treatment for preventing recurrence includes treating the
vasculitis or ten I1iEIH|,i1'.'l_E ;l!l!_ii_'cmgl'l,:];n:l pige, 128

The secondary prevention of recurrent stroke and
SALL of AVAMs andfor aneurysms includes surgical man-
agement of the lesions (the treatment of choice). Chipping
or microsurgical dissection of the lesions is performed
whenever possible and as soon as the patient is able safelyv
to undergo the procedure.'™!" In surgically unresectable
lesioms, alternatives include sclero herapy, coating, trap-
ping, and proximal arterial occlusion. '

PREVENTION OF COMPLICATIONS
AND LONG-TERM SEQUELAE

CGeneral Principles

‘I prevent complications and long-term sequelae after a
stroke, maximizing functon, decreasing morladiny, and
preventing rehospitalization  {rom a complication are
important. Prevention of these complicatons begins on
the dayv the patient arrives ar the hospital with symproms
of acute stroke, Many complications are associated with
]_'I{‘.{] Tesl 'ii'l gﬂ”l;‘.'l':_‘l.l. |'||.||. SO0 anre 'J-[_I'L"L'il-il.,' L EH'I_I'I"H_:.

Musculoskeletal Com l;lin::u S

ﬂﬂﬂ.l':l'ﬂr.‘ﬂ-u‘r.‘.‘h‘. f_jl_:-n!lnll:_'tur-:;:: dres ]:ll:_:riur!IiL'l.lhlr r|11_|[i1_rr1 i:lrl—
pairments that result from loss of elasticity in the periar-
ticular tissues, which include muscles, rendons, and liga-
tmrerts, Coontractures e ooour 1 any imenohilized joimnt
but are particularly prevalent in the paretic limbs after a
stroke. In fact, only 10% of stroke patients recover limb
strength and mobilivy rapadly enoveh o svord developing
contractures.”’ Shoulder pain, contractures, and muscle
pain occur in 70% to B0% of patients who have had a
hemiplegic stroke.'™ Chaprer 10 addresses the manage-
ment and related ssues of the hemiplegic shoulder. Con-
tractures also occur in other areas and begin to be prob
lemane within a few days of onset or several days after the
stroke when symproms ol immobility and spastucity may
begin to develop. Usually contractures oceur in a pattern
af Hexion, adducoon, and mternal rotaoon; muoscles that
span two joints arve more susceptible to contracture lor-
mation.*® ‘I prevent shortening of the connective tissue
in muscles and joints, an active range of moton (ROM)
program must be initated. Because certain muscles span
(RTRN IEI::Ii[”:‘j.' il;,:lir'ltﬁ sl L'PL' |'|'|_|‘.\‘_'ii1_i|;:l'|'ﬂ_'.i_1 Ly .|'|..|]‘|_|'|-'I.' rlll.|” PFI}'H'iI’_:I—
logical strerch of the muscles involved. Onece a contrac
ture 15 present, the mainstay of treamment is gradual,
]1“_1'(31lg(_‘.(|. Eili'l;'."l;_'.l:l. -FI1L' 1F|ir1ir|1:l| Ireatinenl '|';| i !-:1|'-:t:Jﬁ1:;L|
stretch greater than 30 minutes™ Other reatments in-
chude splinting, deep-heating modalivies,” and possibile
:-iur__gil;;l.] relegse for ]r_r[l__g—}-;l'_;mqling, tighl: contractres™
(see Chaprer 13).

Chsteoporosis. Bone s o metaboleally acove pssue normally
in a state of :aquil[hrium between active hone |'[:.~;n|'|'.niun
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and deposition. The ravo of bone formadon to bone
|':_:~_-;1'_Lrpl,'mn is mfluenced h:u' the stressors o which the bone
is subjected, 2 relationship known as Waolft law.® The lack
of weight-bearing and normal stress on long bones on the
hemiplegic side of a stroke patent leads to '
ol bone resorption. This loss of bone mass can start as early
as 30 hours atter the begmning of immobilin'™ and with
bed rest can be as high as 23% to 45% in 30 to 36 weeks.™
In patents who have had a stroke, DSLEOPOrosis s olten
worse, and the rate of hip fracture is far higher on the side
of the hemiplegia.®

Osteoporosis prevention s accomplished hest with
measures that include active weight-bearing exercise
and active muscle contracton. Medical therapies for
individuals at risk for osteoporosis should be imitiared.
Therapies include bone-forming agents, calcium and
vitammin [ supplementanon, hormone replacement, and
l:_:l|_|"ll:':|I IMEAasres

as neaded. Box 1-1 shows some ol the
medical trearments available for osteoporosis.

Heterotopice! Ovssification. Heterotopical ossificaton s
|_|"|L" l:,l‘:.]:'ll IE‘iLiHII l_lf. I:,'ﬂll:_:'il.”l'l 'irl lhl:,‘ r"i_lrrh UII e ]JI::I'IH.\,' :ir1
the sofr tissues. The condition is not particularly common
after stroke but oceurs wich increased meidence after tran-
IIII:IE,'iL' ]Ir:!iu i?ljl_lF_'u‘. -HH_' i'l:l';_'il,]l;_"il';_:l:_'.‘ T::I[Igl,,':':- i.rr_lm ‘I‘IL.!'i'!- Lk
76% in various studies."” Spasticity is associated with the
development of heterotopical ossification as are long-
bome fractures and 2 pre r|n11:._'|'-u{] O, 51,'|1a]_1lr_|-r|15 iof het-
-ﬂulﬂplc.a] ossification usually fln_whmpmw 1o three months
after injury with pain and limited ROM.™ The diagmosis
15 based on chmeal exanmmanon, elevared alkaling phos-
|ﬂ‘:.11 ase levels in the serum, and a positive bone scan,

Treatment tor heterotopical ossification includes active
ROM; no studies indicate thar the -L'HT]L]il'iUﬂ 15 caused or
worsened by active ROM exercises.” Pharmacological
treatment options include the use of etidronate disodium
and nonsteroidal antinflammatory drogs.” Other treat-
ments inclede radiation therapy .mfl, 1(:1' refractory cases
after the lesion has matred, surgical excision of the
heterotopical ossihcanon, Performance of ROM exercises
alter surgery 15 particularly important. Low-dose radia-
tion or etidronate disodium can also be used o prevent
recurrence,

Box 1-1
Treatmenls for Osteoporosis

Bone forming agents {etidronate and others)
Estrogen replacement

Calcitonin

Caleium supplementation

Vitamin 1 supplementation

Fluoride supplementation

Weigrht-hearing exercises

Falls. Falls are of particular concern in survivors of siroke,
These p:al_iq;nl,,-_i are gl 1Her
of developed osteoporosis, and the acuity of their balance,
visual perceprions, and spatal perceptions 15 decreased.
The increased risk of falls has been documented m several
studies and is greater in patients who have had a right
]'ILI]'!IHF}I'IL‘T:I{.' stroke, 10511 Eall prevention should L‘]H]‘.lh:l-
:-_u'l.l".ﬂ_' ]]:J]'i!,'l'lﬂ_ﬂ_. ;=|r1r.| L{'Ig'lllh'wl._': I_rﬂllnng, TR l'l'll\% I,_.E'l"r'll'l'}r'l—
mental hazards, and vsing adapuve devices. r'l'hmn BT
sures are reviewed in Chapters 8, 14, 15, 19, 27, and 28.)

wysed rsk 1|F'h1'[1 fracture because

Neurological Complications
Seizures. Seizures after strokes have been documented
since the nineteenth century, The incidence of late-onset
seizures (epilepsy) in the individeals wha have had strokes
ranges from 6% to 18%,"'% whereas the incidence of
arly sertzures s uppmximutu]y 10%:, with repores ranging
from 3% to 38%."
right after stroke; 37% of setzures occur in the first 'H.L'L]-.
and BE% of all seizures after strokes occur in the first
vear,'! Seizures are more common in patients who have
|'||iﬂ_] H 1| ';'r IILT_:[ HFU i) 1_'If. 1_.|'|L"E|-L' :;{‘.i:-f.l.lrL'h are L'HFI:I'I ‘.-'I;:Zifl_:lr-:;,ﬁ_l'h"
The timing of seizures that occur after stroke varies
according to the mechanism of injury. The tming of
SEILUTES
about equal. Patients with SAH have more seizures soon
after the stroke, whereas patents with [CIH are more
sirtlar o patiuntrs with ischemic stroke and may Fawe
more late-onset seizures, '™

The treatment and management of seizures associated
with stroke are vsually straightforward, and monotherapy
often produces adequate resulis. If the patient only has
acute-onset selzures in the setting of his or her stroke,
the patient often does Antiseizure
medication. A single, briel seizure or a nongeneralizing
local seizure also can often be managed conservatively.
If serzures do require treatment, a single agent usually
suthices and 15 benehcial, because the drog ineractions
are fewer, and the compliance is better with monother
apy. Carbamarepine and phenytoin are the preferred
agents lor treating epilepsy after stroke. Management of
the medication requires close follow-up to ensure
that the desired outcome 1s achieved: an asvinptomatic,
selzure-free patient. Excessive medication can lead 1o a
|1L|r'|'|t_'|-L‘.]'
of the condition leads to additional seizures. For situa
tions in which seizures become refractory to treatment,
‘I-:_'Il:,:if_]r:‘_'i.llllhl IIII-:.'rrI.I!'T:_:HL ;”—
ness or metabolic disarray that lowers the seizure thresh-
old may make the seizures more frequent and difficult to
treat, Patient -:_'1_1r|ap|1';1r1|;_;:: may by g prr_hE_:-]l:rn, ;::-:i;-;;-;_'ia”}' 1f
the stroke created cognitive and behavioral deficits. Pro-
gressive lesions or new infarcts are also causes of increas-
in__g T FAbl FFL‘.I;]{IL'J:H_':,:. T'-":Tm”}', a stroke that occurs
highly epileptogenic areas—such as the hippocampus,

W The risk for seizores is hi'r|1|:f.|.

HI:.LI._‘.T 1]1rr_r:|1l||rti - SI.H‘I_] I._"rl1|_H_I|'i[_' .hl_l'l;_il]{‘l.,::i EI]:I]_]I:_‘.;'ITH

I_I-i. .‘j".'r'l'll:l-[li_ﬂl'lﬁ |:H¢_1I'.' ]-3}- .[['I::'Ili_ll:_!ﬁ'!l_]fll_l‘ L'UI1[1'IZ_II|

Qe sl !'t_‘.1[||:_‘.1[|]_:ll!_‘.r 1-;;;1.'-:;r;a|
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Box 1-2
Signs of Excessive Antiseizure Medication

Lethargy
Dirowsiness
Depression
Mystagmus
Ataxia
Irritabilivy
Distractibiliny
Poor cognition
Poor memory

the parietooccipital cortex surrounding the rolandic hs-
sure, and calcarine cortex—may engender refractory epi
lepsy and require combination therapy. Table 1-7 hises the
commaon seizure medications and their side eltfects.

Hydrocepbalus. lydrocephalus can oceur acutely, espe-
cially in patents with 5AH and ICH as discussed previously,
or it can develop symptoms insidiously later. Hydrocephalus
is usually heralded by the gradual onset of a triad of symp-
LS, i”L'ILlllliElg ]ﬂ,,:ll"lii'l'g:l.' 'r'l-'it]l L]ﬂ:(_:'l"ﬁﬁl,,':l] '|E|L"f'|[,:ﬂ| E.l_:ll'll:"i‘l_ll'l.
ataxiz, and urinary incontinence. Once hydrocephalus is
suspected, one should perform a CT scan promptly because
1_|“_f iil:‘r-:_';l}-.i:llg b-i::".l.,' ‘I_ll. LI'lL': 'r'l.‘.lﬂ.rin'!-:;:-: E!‘j TI:_'.;_‘I':_]i!]r' '-'i!*ih[':. {-}HI:_:L':
qli:[gnr,h-j-::q, one should 5[!1'g'i|:a][],' [}hu;-:; a ventreular shont,
The procedure is well-tolerated and can lead o resolution
of all the symproms of hydrocephalus it performed promptly.
Pavents with an occluded shunt have symproms that mmice
the mital symproms of hydrocephalus.

Spasticity. Spasticity is dehned a5 g motor disorder
characterized by a velocity-dependent increase in tonic
stretch reflexes with exaggerated rendon jerks. Spasticity
results from hyperexaitalnliey of the stretch reflex
iwhich 1s one component ol the upper motor neuron
syndrome).”™ In a normal recovery after a flaccid soroke,
an mitial period occurs with hetle resistance to passive
maotion ol the joints.  Approximately
45 hours after the stroke, tendon reflexes and muscle
resistance to passive motion begin to return,™ Spasticity
is most pronounced m the flexor muscles and occurs
throughout the hemiplegic side. The lower extremity
later develops a component of extensor spasticity that
can assist with lunction, whereas the upper extremity
spasticity is wsually in a fexor pattern.!”

The management of spasticity includes encouraging
1.'(3]m|1_:|.r_l,“ TTTOWEERTLEILL, E{“}I\.T I;_'.'}:L"I'L'i.!:;(_fﬁ, :ir1|_] a ‘I-'l_l:lll:_"l_il:_:l”:l]
rehabilitative approach.™ The research data on the differ-
ent neurorchabilicadve treatment approaches do not
I:,l(_'.l'-lr'll,_'.' L-lt:glr.l_'l.'- 'i'u'll'il.'l'l ii]]]_'l“_lil_(_']i 'i.ﬁ st L,':I-'I-(_'.L"li\'l',_‘..| S0 I
inchvidualized :;I]_j]JTl;_J:;Il;_Zh to treating each J_ultin;;nl, 5 the hest
course. Pharmacological treatments for spasticity are

imuscles  and

numerous, and they need two be tilored to cach patient to
fired the best balanee of side effects and t_:F'ﬁq'm_'}'. The most
commonly used agents are baclofen, dantrolene sodium,
and diazepam. These medicatons and a representatve
sample of the other medications used to wear pavents
who have had a stroke are presented in the table of medi-
cations and their side effects on the inside cover of the
book. Other treaoments for severe spasticity that are more
invasive include phenal blocks and neuralysis, botulinum
toxin (Botox) injections, and implantable baclofen pumps.
Borox imections and baclofen pumps are soll experimen-
tal approaches, and ongoing studies will elucidate their
tuture roles (see Chapter 10).

Otiher Complications

Deconditioning. Physiological deconditioning in patients
after a stroke results from the acute medical illness and
the associated bed rest and immobdivy that mav resulr.
Table 1-8 lists some of the effects of decondinioning.
All of these factors can alter the ability of the patient to
recover, Therefore, o pget the patient out of bed and
Lk il]‘l.'l"'.._‘.ﬁﬁl:‘. ;_IL'IﬁiI_:..-‘ a5 'L‘.u'll'l}-' ;_I'II.I:,! ;Igg‘ruhﬁi'ﬁc]}-‘ as l_'l'lll"i:iih]i' iH
important.

P&}'I.'bfll‘-ﬂglll'.'ﬂf E{}fﬂpfifﬂ!ﬁ”f}'. S“'“i{ﬂ ]";l il 1!|:-|j';_:l'|' |i'IL_': oyt
and is associated with significant alterations in the individ-
wals well-being and independence. Negative emotonal
FEdCTIONS  are COmmon 1 []-.u_iq:nl'j 1't_:-]|t,11.'.'1'r1g 9 stroke!
ane can have a significant effect on the parient’s eventual
outcome. After a stroke, patients may go through the
four stages of bereavement described by Worden, '™ These
include accepting the loss, experiencing the pain of the
loss, adjusting to 2 new environment in which previous
alwhities are missimg, and investng in new acovities, Not all
patients become depressed, and this lack ol depression
does not necessarily mean the padent is in denial.'™
Demal 15 a normal detense mechamsm, and as long as it
does not interfere with the rehabilitative process, it is not
a concern.'* The indifference reaction, a persistent denial
reacdon, 15 more commaon n patients who have had a
right-sided stroke than a lelt-sided stroke.™

Another common consequence of stroke is emotional
lablity, which is rapidly shifting from one extreme emotion
to another. Approximately 20% ol patients have emotonal
]:J|_|iii|:}' six months after a stroke, and up Lo 10% have
lability for one vear. Emotional lability is more common in
patients with pseudobulbar palsy and right hemispheric
strokes, particalarly if the padent is depressed.™

Anxiety is also common after stroke and is more frequent
in patients with left hemispheric strokes™ and coroeal
legiong, :"rTun:.,-' SOLIFUeS Ul-::lllxi:_‘.l::!,-' x5t 1'111_']|,1q51'|1g finaneial
affairs, family issues, and a fear of dying or recurrent stroke.
Reassurance and constant positive feedback during re-
habalititon can hn:.[}:, ared o osevere  cgses,  reatiment
with anxiolytics and psychological support may be needed.
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Tahble 1-7

Medical Management of Seizures: Drug Therapy

MEDMCATION SIDE EFFECTS PRIMCIPAL USES
Phenytoin Atxia Tonie-clonic (rrand mal)
Incoordination Partial
Confusion
Rash
Crum hyperplasia
[Hirsutism
Chsteomalacia
Carbamazepine Araxia Tonie-clonic (grand mal)
| Merimess Partial
Dhiplopia
Vertgo
Bone marrow suppression
Hepatotoxicity
Phenobartatal Sedaton Tonic-clonic {grand mal)
Araxia Partial
Confusion
[ Mwwiness
Depression
Deereased libado
Rash
Primidone same as phenobarbital Tonic-clonic {grand mal)
Parnal
Valproic acid Araxia Absence {petit mal)
Sedation Atypical absence

Tremor

Bone marrow suppression

Hepatotoxacity
Weight gain

Transient alopecia

Araxia
Sedation
Letharyry
ARGrexia
Araxia
Letharyy
Rash

Clonazepam

F-I‘.l l(}!':il_l.‘ﬁii 1 [1]I lil;'

Myoclonic
Tonic-clonic {grand mal)

Absence (peeit mal)
Arypical absence
Myoclonic

Absence {pett rraal)

Bone marcow suppression

Fortunately, outbursts and agoressive behavior are rare
| |.'l-'.:r d :-jlri_rl-;n:;, ]:Il[1_ ".".".l'lﬂ:.l'l ||"||;_'.].-' LU, li'l.(_:}' AT TIOre Conn-
mon in patients with left-sided infarcts who are more
aware of their deficits. The approach to management of
|_|"|L"E|-L' :_u:lllll.lr't-.t:—: ti.l'H I‘Ll[d Tl illli_:]l_ll_.ll,," |'ﬂ_':i|_[':_1i|~l|_b :;I'lH_] 1_]"'L"H|.H
but should be based on aveiding excessive frustration in
the patient by removing emotional triggers and alternat-
i:lg Lasy and difficulr rasks, '3

Depression is common alter stroke, developing in 20%
to 30% of stroke survivors, with 30% being the most
cotmmonly accepted figure,"™ The depression can be a
reaction to the stroke or a neuropsychological sequela

of the stroke. The consequences of depression after
ST I‘I";l;,'. FE] S I ) e R E](}Hi}ilﬂ] "'l-t.\,'ll'!."'\. are [l_1llgtr,+': ﬂ(}gﬂ il_i'l."l:"
impairment is greater,'” and motivation decreases.'¥
Depression 1s more commaon in patients with left cortical

lesions!*

;l'l'li_] ]L".'JiU'l'I.ﬁ L'l“ﬁl;_‘. [ia L]lﬂ_‘. ‘I.TU'IHHI, [_lr_lh_‘.:‘;i :1r|£_| iH
shorter in patients with subcortical and brainstem lesions.
Depression after stroke often is treated best with antde-
pressant medications, B In ],]:;ll,'il,,‘.:lll.*i who are unable o
tolerate antidepressants, are unresponsive to therapy, or
have active suicidal ideation, electroconvulsive therapy
can he a last resorer,t 17 (5-::1_: ffh'ﬂ[}tur 2 for more informa-
tion about the psychological effects of stroke.)
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Table 1-8
Deconditioning Effects of Stroke

Arraphy

- atrength of tendons, liga-
ments, bones, and muscles

[lepression

Anxiety

Sleep disturbance

<+ atroke volume

T Heart rate

- VO mmax

7 Respiratory rate

« Lean body mass

T Body far

Orthostatic hypotension

Sensory deprivation

- Balance

« Coordination

[ratiree

Dhuresis

Difficulty voiding

Impaired glucose tolerance

Altered regulation of
hormones

|||'|'I1I:‘i|_"iJ]1 Zlf-i]{l: |.L‘1.H I

Cardiowvascular

Neurological/emotional

Genitourinary

Frdoering

MNitrogen loss
Calciam loss
Potassinm loss
Phosphorus loss
Sulfur loss

Body composition and
metabolism

Urinary  Tract  Dysfinction. Urinary  incontinence s
common atter stroke, atfecting 31% to 60% of panents,™
and can cause difficuldes wath rehabihtanon, mtuence
eventual discharge location, and place stress on caregiv-
ers. One month and six months after stroke, 29% and
14% of patients, respecovely, sull have unnary incono-
nence.'! The usual pathophysiology of incontinence is
detrusor hyperreflexia, which is common in patients with
cortical lesions, The imcontinence assessment includes
a thorough history of the wrinary symptoms and can
include urodynamic studies w help define the problem.
[ncontinence oeatment includes tmed vouding and use of
pharmacological agents and intermittent catheterization.
If these reatments do not work, incontinence may need 1o
be wreated by indwelling cathetenization, Thas 1s performed
on patients who cannot independentdy sell-catheterize
and do not have caretakers who can provide this care or on
patients who have physical barriers such as urethral strie-
tures that prevent regular catheterizations. Unfortunately,
irl:lwq_:]“rlg catheters have g ]1igh incidence of associated
urinary tract infections. Male patients also may use
external condom catheters, which can provide socially
:;IL'L'-L!"_JI,‘;A]_I'L‘. contimence when the mudividoal s Lr;wu:.“ilg
or physically active. Patients with continuous dribbling

also benefit from condom  catheters. The goal of all
of these I,Fln;;mp':q_:s 15 Lo mmaintan conbnence gl prevent
urinary tract infections and other complications such as
skin breakdown from skan maceranon,

Skin Breakdown and Decubitus Ulcers. Pressure ulcer
tormation 15 a serious health problem in debilitated
ard tmanebalieed patients, A frer a stroke, patients are at
particular risk lor pressure ulcers becavse they have
numerous factors contributing to skin breakdown. Abnor-
mal sensaton, contracture, malnutriton, nmmaolafivy, and
muscle and soft-tussue atrophy olten develop and may be
complicated by advanced age. Prevention of pressure
ulcers, racher than treament of developing ulcers, should
be the locus of care. Preventive measures include Trequent
repositioning, keeping skin clean and dry, maintaining an
adequate level of nutmioon, and, especally in high-risk
patients, using pressure-reliel mattresses.”™ Once pres-
sure ulcers have formed, in addivon o strictly observing
the preventive and pressure relieving measures previously
noted, treatments include meoculous wound care with a
1.';1rit:.l:.: l::llu :-'IFL'ZFI‘IE :_:Ii'llll Ell’_lh':li.l_]]:l." Ell.ll_gil::,ll 1'(‘.(_‘(}1\:“rl.H;lilJn.

Dyspbagia, Swallowing disorders are common after 2
'::lri_rl-:{‘.. n}'h!}!l;lgiil |"'h TRNATE TR i'l'l l.l'H: L':E‘I_:lﬂrrj'., ".':'i'l.l'l drl
incidence of 25% to 453% % Agpiration can lead to
pneumonia, and a decreased eating ability can lead two
l;,]q_‘..|1_'r'|;|T:;l|:,il'_:lll gl ralonutriton., f_’.h;apl_c.r 29 cowvers the
details of the pathology of aspiration and the methods ol
1ts reatment.

Aspirarion. Aspivation  causes  chemical  prenmonitis
that can lead to a secondary bacterial infection. Because
numerous anaerobic orgamsms are in the mouth, aspira-
ton preamonia can develop into an anaerobic abscess.™
Such  abscesses oceur less frequently in edentulous
mdmaduals because they have less oral flora and can occur
in up to a third of cases in hospitalized patients.”
The treatment of choice is to reduce the risk of aspiration
and to admimister antibioocs. Examining a radiographic
il tor evidence ol abscess cavites and the sputum
tor organisms can help one develop a specific medical
treatment. Sputum culture growth often requires up to
three or four days, so imtal treatment is often empirical
and should be the administration of a wide-spectrum
antibiotic that is effective against hospital-acquired or
manisims (which are often resistant to certain anthiotics)
I;I'l:l{] :_Iili_'IL'ZT(_:I]_:I'iL' ]JQ'II:,:L{‘.TiH.I:J Frl'll;," l.lﬁl_]:il.l OIS ”1- :ir1|.1'h.r:_1l_i|1"::
is seven to L0 davs, bur cavitary pneumonia may require
far longer treatment for eradication of the organism.™
Deternmmaton of which ,l.pl;l_'iﬁi; antibacterial agents to
use depends on the resistance patterns in the institution in
which the aspiration takes place; the infectous discase
team at that mstituvon should make the decision about
which antibiotics 1o use.
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Deep Venous Thromebosis. DV is 2 common problem
alter stroke and has an incidence of 23% 1w 75% de-
pending on the severity of the stroke. Most of the mor-
bidity and morwality associated with DVT results from
venous thromboembolism (VTE). Pulmonary embolism
after stroke has an incidence of 10% to 29% and a mor-
tality rate of 10%."" The formation of DV'T is caused by
the triad of nisk factors outhined by Virchow postulates:
altered blood flow, damage 1o the blood vessel wall, and
altered blood coagulability, Box 1-3 lists the common
risk factors for DV, OF the nisk factors for DV, stasis
is one ol the most impartant, After a stroke, DV is
10 times more common in the paretic leg.!™ DV'T usu

ally begins in the calf, and alchough the emboli from
call thrombi are not dangerous, these thrombi propa-
gate in about 20% of cases, and about 50% of the
proxamal deep venous thrombn embolize, Abour 20% of
symptomatic pulmonary emboli are fatal.'™ After a
stroke, ambulation in ftsell is not preventive in the sub-
acute setting: pulmonary embolism occurred in 57% of
ambulatory patients in the rehabilitation setting, '
[.1_1“":,‘.r :.:.‘-:I.r-::.rnit}' iir'll:,l ]:lﬂl'l'il:,' T-}.III-“-I- anre |]'|¢:. st COrm-
man, bur proximal upper extremity DV also can oc

cur, although it is rare. All of the diagnosde and man-
ﬂl_s_-ﬂ:_‘.nu._'nl i:;.:il.lL':'j I:l'iHI;_:'l_lEEﬂ_‘.l] ir1 l|_|'|I;_'. H':_‘.';_'l'ir_ﬂ? il .Iilrrr-ri: lilil_l
tollows applies to this condition as well.

The diagnosis of DVT in the clinical setting is unreli-
able '™ gnd many |:1:I1,i|:_!1'||,§- with ]ifu—l_]ar—:,':alui1ir|l_s_f ernbolisim
and thrombaosis have no clinical symptoms of DV Other
patients with swelling and tenderness may not have DV'T
at all and may have any of a number of other diagnoses,
The differential diagnosis of lower extremity pain and
swelling includes trauma, fracture, gout, cellulins, and
superficial phlebins, The vsval clinical signs of DVT in-
clude pamn and tenderness, swelling, the presence of
Homans sign {(elicited by dorsiflexion of the ankle while
the knee 1s Alexed resulong in pamn m the calt), supericial
venous distention, a palpable cord, and fever. Some of
these signs, such as Homans, are unreliable indicators.
Homans sign 15 present m fess than one third of patenes
with DVT and 15 present in hall of pauents without

Box 1-3
Risk Factors for DVT

lmmobilization
Postoperative state
Age =4 years
Cardiae discase

Limb trauma
Coagrulanon disorders
(besity

Advanced neoplasm
Pregmancy

DVT. Objective testing for DVT has venography as the
ll__{t_ﬂu_l standard, bt thas ]:ri;uq:;;:hqu; is associated with
significant risks, including anaphylaxis and cansing DV
More commonly used risk-free procedures are impedance
plethysmography, which 15 0 nomnvasive  rest thae
measures volume changes in the leg with circomierential
calf electrodes,” and Doppler ultrasound, which is also a
nominvasive test thar uses a handheld probe w detect
blocd flow in deep leg veins.™® Daoppler ultrasound and
impedance plethysmography have similar sensitivides and
specticioes for DV detection, but Doppler ultrasound
15 not as portable and has a higher cost than impedance
plethysmography.!

The climeal diagnosis of pulmonary embaohism 1s also
unreliable, and -:;ul1[:, 0% of |1ﬂ|i{:|'|!:i with |‘|u||‘1'|i‘:|1.“!r'}'
embolism have clinical DV'I, even though 70% have
venographic evidence of DV The symptoms of
submassive pulmonary embolism overlap with the symp-
toms of many other pulmonary conditions, including
tachypnea, tachycardia, rales, hemoprysis, pleuritic chest
pain, pleural effusion, general malaise, bronchospasm,
;l'l:ll_] !-L'Z"«"f'.l'. Iﬁ l_1;:li|:r|1:i 'l-'l-'i.||"| 1]'|f¢'|"_';':|-i'|'L' [:illrhlr['l;n'].' i'r]1|H_lEi1—:1l1
with greater than 60% of the pulmonary circularion
abstructed, padents are crideally ill and develop heare
I;'l.i]l.,l]'l;_f‘ ';_"i rL:LI].llL:ﬂ'],-' I;_:I:_:l”il.'l_'ltiﬂ_‘.l |'|}"]_'I';,:I|_L':I|H'i dn, il |'I|_] o
and can die suddenlv.'™ The gold standard for tesring
tor pulmonary embolism 15 the pulmonary angiogram,
Lot 1ts wse 15 associated with !-:ig":iﬁl,,‘“itnt |1u_|rhidi1_'_;'
and mortalite. The preferred noninvasive test is the
ventilaton/pertusion scan, '

The best approach w VTE 15 to prevent DV The
MWational Institures of Health Consensus Conference on
the Prevention of Venous Thrombosis and Pulmonary
Embolism recommends using low doses of subeutane-
ously administered heparin in all stroke patients with no
hemorrhagic components.”*! In all other patients, exter
nal pneumane calt compression 15 recommended., More
recently, low-molecular-weight heparin has been intro-
duced and actually may be more effective than standard
heparin for DVT prophylaxis.” Low doses of warfarin
for DVT prophvlaxis in stroke patients has not been
well-studied, but its use in other conditions has proved
its effectiveness in DVT reduction. Dextran, aspirin,
and static compression stockings are not effective for

|_‘|rL‘.1.'¢,‘.|'|1i|1g T}-‘L"r.lu ll:'..|'|:|_-'ﬁil:,::_|] [resgiiments :t|:Jr'|::., hl.ll;,'i'l as
ROM exercises, have not been studied. Ambulatory pa
tients must be able to walk at feast 50 feet to have a re-
dl_'lL'LiUl'l i.l'l Ti"_-i]{ Il‘l. n‘l."—r,“ |||.||_ H '|_'IrL':1|'i|::l|_I:i|:|. El-“ll_l,_'i(_i.. !_I"II;"
risk of pulmonary embolism in ambulatory patients is
still sigmificant.'V The length of time prophylaxis should
contimue 15 stll not L||;_:I'51|,il,|:.:I bt evidence shows that
continuing prophylaxis well into the subacute phase is
warranted.'

The treavnent of VTE [T)l"T‘ aiwd ]_11r]r|1r_rr1a:':.,' errtbao-
lism) is based on preventing pulmonary embaolism, which
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can be fatal. A padent who is identified with acute VTE is
started on intravenous (TV) ]Lq;|1;|rii| a% E:Jn_g; 4% 1 Contra-
indications to anticoagulation exist.™ The effectiveness of
the heparin s determined by monitoring the partial
thromboplastin time, and the heparin is adjusted to a dose
between 1.5 and 2.5 times control. In a patient with only
DAL, warfarin can be started on the first dav, and the
heparin can be discontnved when the warlarin dose s
therapeutic as measured by the increase in the prothrom-
bin time or international normalized ratio. largets are a
prothrombam tme of 1,23 to 1.5 tmes control or an meer-
national normalized ratio of 2 to 3." In patents with
pulmonary embaolism, warfarin may be started a few davs
later, and after management of the acute stage, the patent
keeps receiving it longer; patients with DVT receive war-
tarin for approximately three months, and padents with
pulmonary embohsm, for s months,? All patents whe
recently have been diagnosed with V'T'E are placed on bed
s |['|1|.1|!”:|. :!r'IL'| |_J:‘;||!'a|.|[.:|.' AT :_I[l(ﬂ':"ﬂ.:i_! LW ]:II;,‘.I::IL:I]'I'IL'Z r]‘]i_l||i]|:
two days after the partial thromboplastin time has become
therapeutic.’” The rehabilitation of patients with VTE
"u'-'.l'lll' A ]':n:;gir'li]ir]g Tresatrment .:'il'll_l'l.liﬂi {'1||1tir]1|x‘. H1| t.l'“.‘. blL"I_I
side, and, in the case of patients with lower extremity
DV, the rehabilitation program should include acovity
'::ll_l.lljl.l} |i".':ir1g II-".!||.I:-.:|.|-.-::l l]':'l-ll'li'IT.\I:_".' 1[]:|]1qu t‘.}:trn:;nlil'.].-' !}TU?THTHH.
communication work, and fl].-ﬂ]‘.uh.lgja treatments.,

FUTURE TRENDS IN MEDICAL STROKE
MANAGEMENT

[ml_:-rm:ed Primary Stroke Prevention

Because the rreatments for stroke are so limited and the
deficits that can result are so devastating, the primary
prevention of stroke has to be the essential strategy to
decrease morbidity and maortality from swroke. With a
good understanding of the risk tactors for stroke, risk fac
tor modification can be targered at groups and indivduals
who are at risk, Table I-1 lists the preventable and
nonpreventable risk tactors tor stroke. Fortunately, many
of the risk factors are the same as those for myocardial
inlarction and vascolar disease |:;:1qlir|g to death, so0 the
modificarion of stroke risk factors also decreases the risk
of cardiac-related morbidity and mortahty, Due to greater
awareness and nisk lcwor modificavon and largely through
1_|"|L" Ircatinenl 1_||:”|'|I|I::II::IILI [_1-['L“_-|:i|_|r'L'~ i | El{:(_:]il'll: UIH I_L'\_'l",,‘.l'l'.\,ﬂ,:l' 1_|'|:i|'|
50%: in the stroke mortality rate has occurred in the past
20 vears."™ Each of the maoditiable risk factors are consid-
L‘.'l'ﬂ_f{] HI;,'.]:II:II-H[(_‘.] l|..

Hypertension

Vastolic and 1—:_1,'51_c;-]i|;_; ]1_',f[}'.;rl,|;|1:iir:r1 are each i:ld;:i_:uurn.]urll:]_'p'
and strongly implicated in causing stroke. Hypertension
increases the risk of soroke in all age groups of men and
women, '™ In fct, no threshold level of blood pressure
exists below which the risk curve plateaus.™ For every

7.5 mm Hyg increase in diastolic pressure is a 46% increase
i stroke incidence and 2 29% imnmerease m COFGNary Tt
disease (CHI). Reducing blood pressure in hypertensive
patentes has been shown to decrease the risk of soroke sie-
nificantly, with an average reduction of 5.8 mm He leading
o a reduction in stroke incidence of 42% bur only a 14%,
reduction in CHD incidence.”* Because these trials only
spanned two o fve years, the redocnon i stroke incidence
is @ direct result of decreased blood pressure and not an
alteration in atherogenesis (production of plaque in the
arteries), which would take longer to develop.'™ Systolic
blond pressure is also a factor; the treatment of isolated
systalic hypertension (=160 mm Hg) has been shown to
reduce the incidence of stroke by 36% and CHD by 27%
over 4.5 vears."™ Treating all forms of hypertension in the
older age groups is therefore essential because they are at
increased nsk for stroke, and most strokes oceur in thas age
oroup. Screening lor hvpertension and agoressively treat-
ing systolic and diastolic hypertension shoueld be the cor-
nerstone of any primary prevention program for siroke.

Cigaretre Smoking

The resules of the Framingham Study and the Nurses'
Health Study demonstrate that the cessaton of cigarere
le'lll‘l‘i.ll'lg "_wl'll_l‘l_'lIL.I ||;_'.H{] L l:lrlll'l:l]_:lll_ r::.:|LH;l1'r_hr1 i.'l:l EITIL:II\.'{'. L=
taliny 17 Risk of CHIDY decreases by 50% in one vear and
reaches the level of a nonsmoker’s risk in five years. Smok-
ir1g inereases stroke risk ],1],' 0%, 1 men ard S0% im0 wormen
(with no other risk Lctors being considered), and it seems
to follow that smoking cessavon leads o a reducton in
stroke risk similar to the reducton in CHDY incdence.

Cardiac Dvsrhythmia and Myocardial Infarction

CHI, atrial fibrillavon, and congestive heart falure lead
e an increased incidence of siroke.'™ Preventing these
conditions by maodifving their associared risk factors leads
tor g reduction inonadence of soroke, In addioon, treaong
patients who have established dvarhythmias and conges-
tive heart failure with anticoagulants such as wartarin de

creases the incdence of stroke (as explaned previously).

Blood Lipids

The development of carotid artery atherosclerooe discase
has been shown 1o be related to the levels of serum lip-
il:,l.,"'l--! b5 T’[U".'ﬁ'{f".'{'r:l Ly |'L:|;:'| e :i'l:ﬂ_'ﬂ_:] 1 E,i:_‘.l:j al E'I l;_‘.'l"':_:lHI:,:]-IJ rl_l_liil-t
clearly to an increase in the incidence of stroke has been
difficult because other pathologies related to serum lipids
.l'lii"r'ﬂ: E:IL':I:H f?'::l';hL'r'i"l;,'Zl:l. T.-L"&"I;"]:i r_l1. lr:l::,ﬂ SLTLIE :_']14_1||::51-:_:r1_|| |1_'.HH
than 160 mg/dl. seem to be associated with 1CH and
SAH, whereas higher levels of serum cholesterol are
associated with o atherothrombosis, ™o r,'_'|-<|1_i|;_::|L';c]:i]:u lias
been demonstrated berween cholesterol and lacunar
strokes.™ This unusual relationship of low serum lipids
ard En'ghl:,r ]14;rnnrrh;1;__ll'i-;_' bt has been demonsteated in
Japan and also recently in the United States in the group
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of patients studied in the Muldple Risk Facror Interven-
ton Trial. ™ Because of the :in:]li:::ril:it}' of these data,
a clear statement of puidelines for the management of
cholesterol o reduce incidence 1s difficule to make.
Diabetes

The rate of atherosclerosis development in coronary,
femoral, and cerebral vessels 15 increased in diabencs.
Stroke is increased 2.5 o 4 times in diabetics compared
with nondiabetics.™ In the Framingham Study, glucose
intolerance (a blood sugar greater than 1530 mgd/ml) s
only a signiheant, independent contributor to stroke in
older women and is greater for women than men at any
age.™ Because of the associated risk of stroke, careful
management of diabetes in addition to all other risk fac-
tors is prudent.

(hiral I.'_'.mum::ep:iwes

In temale patients over the age of 35 who have other
stroke risk factors, oral contraceptive use 15 associated
with increased incidence of stroke.'” The relative risk
|-:1r' 'I_IT:,'I] -'.'1_|r1l|:':'|(_'t_‘.|1l1"r:: [T I". Lilh]‘lri_lxirll:itt.ﬂ:, f-l'lu'ﬂ_: lirhl::-i
greater if they are already in the high-risk group. With
the use of lower estrogen formulation oral contracep-
li:‘l-'l,,'::'i.l L]'IL" ri:-:L‘ ]'Iiih L|-:_‘.:_‘rt_‘um‘.n|. ."il_'ll::iﬁli“”_iill.l}-' En Tecenl
vears.'™ That the incidence of fatal SAH increased in
oral contraceptive-using women with concomitant
';:umki:ly; 1% r1q:|l::1.'.'1}a'1h],"_ in the Croup over age 1% the
incidence is four times higher.*® Therefore, the recom-
mendation is that women over the age of 33 avoid using
I:_:lrﬂl -:_'-:_:nr1lrﬂl;'l:]_:n1_:-1.'|.:';:., ;Lr1i| }'{1L1I1gur WOOTTIE N 'ﬂr']'l{_l- 5r11|}1::|:.
should be advised of the increased risks associated with
concurrent oral contraceptive use.

Alcohol

Heavy aleohol consumption is related to an increase
in stroke and stroke deaths, whereas hight to moderate
aleohal  consumption s associated  with @ reduced
incidence of CHII** Aleohol is clearly related to hem
orrhagic stroke events, but the association with thrombo-
embolic events 1s not dehinite. Regardless, patients at risk
tor stroke should avoid heavy aleohaol consumption.

Physical Activity

I-}L‘.Hi:l'ill;_'i 1,]1L" L'l(_‘.f;l'l' ]H:.l'lL'l.-”:‘j llf.Fr|"|}-'1-i1ll':L'| H['l'i'l.'i v irl 1]",," i't':l,,ll'lll:,'-
tion of CHD morbidity and mortality, no clear associa
tion exists between physical activity and the incidence of
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Public Fducation

T1'|L' ]}T'ir”'.ir_'p" gr}:_ﬂ |.|‘{ ]ﬂ'i[l'lﬂr_'p' ;lllﬁr .'jﬂ_‘.(_'(,:l'l'l{iﬁl__'l" ]!lTL‘_'I.'lL‘_]]l'I.]_”]
programs should be 1o educare individuals abour risk
factors and then to teach them the way o modify their
risks, nuring O x'i:-;il:b:) 4 ];]l}':iin;_"z:m shouald be able
to identify at-risk patients through 2 combination ol a

history and physical. Boutine blood pressure screening
should be included 15 all -:,:1.';|.|1,|-<|I;1'r:':|;-::I aricl p:al,iq:n[:-; whi
have hypertension should be treated. A stroke risk profile
has been assembled from the Framingham Soudy data and
can be used by physicians'™ (e.g., to help a physician de-
cide which borderline hypertensive patients to treat).
Lducation can start in the physician’s ofhee and be contn
ued by all the other health professionals with whom the
patient comes into contact, IF the community ar large s
educated about the risk factors of stroke, those individuals
who are at highest risk can seck out the atenvon they
require. This model has been implemented and supported
through research such as the Agency for Health Care
Policy and Research Smokimg Cessation Clinieal Pracuce
Cruidelines 1o

PART TWO: Introduction to Acute Stroke
Rehabilitation

Catherine A, Duffy
Heather Edgar Beland

The neuro-1CU may be the starting paint of cccupational
therapy (OT) evaluaton and treatment. Many patients
dTes L'x-:i'l,l;lllr:;-:,i, .l:l}-' il (}I:,:L,'l.ll'lﬂll-i_ll'lﬂl |_iI',_'.TI\:'I]:I'iE;-l.| wil_hirl
458 hours of a stroke. The 1CU environment is often
tast paced with the focus on monitoring the individual
}1;|1i-:;1:[’5 reddieal status, The }11'i1r|;1r:.,-' gr_t:1|5 l;_:ll-:;lil_'!l' LI -
ICU are to stahilize the patient n‘u*.dic:a]l:.-, progress the
patient neurclogically, and support the padent and family
through this neurologieal crsis Medical testing and
procedures take precedence over any (¥l treatment.
Scheduling OFI services may be ditheult, treatments may
be interrupted, and feability 1s necessary,

THE IMPORTANCE OF EARLY INTERVENTION

There are many commaon complications associated with a
prolonged 1CU stay, which include but are not limited
to decondinoming, muscle weakness, contractures, skin
inpairments, depression, anxiety, and reduced quality of
life.® Early (¥l engaging in ADL and mobilization, can
increase a patient’s level of consciousness, enhance overall
el
dﬁ:l'lL"L:.
of treatments in the 1CU, including, but not limited to,
evaluations, splinting, positioning, cognitive retraining,
HL‘.H.—L::_IT'L'Z:. 11r1:| {Ll[l(:‘l_iullﬂ] |'|!llf'l.|_'|i.|i|__'|." lT:1ir1i|1g‘.

wu"—huing, and  foster  funcoonal

129, 44

indupun—
l']L1'|i|1;|1icJ1!ﬂ| 1|1L=r:=||1i515 |_1r'|_r'..-i-d-;: q '.:ar'iq:l}-'

TEAM APPROACH

There are many members of the neuro-1CU acute care
team, and the team may vary among settings, They include
a prinmr}' feearmy ol [!I‘I}':-::'id_"iﬁﬂb Tesed ]1],' an '.:LLq:m_Hn__s_{ menrolo-
mist specializing in critical care. []up[-.nding on each case,
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there mav be newrosurgeons also involved in patdent care.
Ak L-:;;|L'|1:11y|' Ilqlﬁijil;il'&-}\ g teamn of resudents Ay also migke
medical decisions regarding the patients. Along with the
occupational therapist, the ancillary team consists of nurs-
ing, including the primary nurse and nurse practitioner,
social workers, nutritionist, speech and language patholo-
wist, and physical therapist (lable 1-9). An occupational
therapist treating patents in this environment muse foster
these relationships 1o safely trear patients.

The relationship between the primary physician,
nurse, and the occupational therapist s partcuolar
impartant, Dhaily communication with the phvsicians,
residents, and primary nurse is necessary prior to
initiating an evaluation or treatment session due o the

Huctuating physical condition in the [CU phase of

4137

hospitalization. Physicians, nursing, or the occupa

tonal theramst, using their own chnical judgment will
determine il ntervention should be delaved shouold a

Table 1-9
Members of the ICU/Acute Team

MEMEER ROLE

patient’s neurological starus  deteriorate. Onee  the
}1;;ti::.11t hias been |1tun;]ir:1"_l,-‘ cleared For OT evaluation,
a review of the patients medical chart should be com-
pleted. The therapist can glean informadon relating
to any precautions and complications that may interfere
with the OT treatment (Box 1-4).

MONITORING THE ICU/ACUTE STROKE
SURVIVOR

Any therapist treaung in the ICU should not only be aware
ol the medical and nursing priorities in the [CU, but also ol
how to monitor the patient during OFI" treatment. The
therapist needs to be competent in reading ICU monitors
and handling TCU related drains and lines, so that appropri-
ate parameters and precautions are adhered to during the
treaoment session, Common monmitors, drams, ines, and
clinical implicatons are listed laer.

Artending physician

Leads the medical team 15 medical decision-making. May lead

team rounds. Usually interacts with patient ar least once a day.

Resadent

Ar a teaching hospital, residents are responsible for the day wo

day, hour 1o hour care of patients. May be on the unic at all
times to answer clinical questions regarding parients.

ursing

Muldple responsibilities include bur are not limited to:

administering medications, AL assist, education, posidoning,
and momtoring neurological stas.

M urse practtoner

I sonne facalities, NUrSIng practibgners take the []J.H.-L'I'_' of

residents, writing orders and providing medical decision-
making when needed.

MNutritionist

Usually the nutridonist evaluares the patient on a PRN

{as needed) basis. Most patients in the ICLT receive a nutrition
'i’.'*.:ll'l".‘il.'l]L '|-'|'!'|1:'I'I lhf_'r' dre ].Ilk'lli.'t'l.i Gl LL[hL' j.EfLEI'II.I_.{H. ?FI:'H.'
nutricionist, along with the physicians, will determine which
type of tabe feeding a pavient should receive, along with the
spesd ar which the feedings should be administered.

Social worker

In the ICL, the social workers are also usually a2 PRN service

providing support to family members and beginning the
discussion of discharge planning.

speech and
lanpuage
patholagist

speech and linguage pathologists can provide a twotold serviee
in the ICU setting. They may provide therapy services in the
torm of language and communication evaluation and treat-

ment. They may also provide bed side swallowing evaluations,
along with the vocupatonal therapist. See Chapters 20 and 24,

Physical therapist

The physical therapist provides hed side physical cherapy

services i the form of therapeutic exercise, mobility, and
grait training if appropriate. Along with the occupational
therapist, he or she also contributes to discharge planning,

See Chapter 15.



28 Stroke Rehabilitation

Box 1-4
Initiating Treatment

1. Cheek to make sure occupational therapy orders are
active. This should be done prior to each and every
treatment session

2. Review the patent’s medical record. The therapist
should evaluate the medical record for potential
reasons to hold a patient from therapy, Such reasons
may be a change in mental status, development of
a deep vein thrombosis or pulmonary embaolism,
or expansion of the stroke. Every facility has different
standards for when therapy is to be held.

3. Review the patent’s current status with the medical
team. Using clinical reasoning the therapist will deter-
mine if the patient 15 appropriate for an OT session,
The therapist should clear any reatment with the pa-
tient’s nurse 1o determine if all medical information
reviewed from the medical record is most current.

4. Begin evaluation and treatment with a gross
assessment of mental status, strength, and vital signs.
Crreat discrepancies from what is reported in the
I'.I'I.l‘:d.'i.ﬂi!] n:[;m'd 5hnu]{l !'H: n:[mrl;-l:d T tl'll: rsc
and treatment suspended. Proceed with therapy as
indicated.

Basic ICU Monitor

Most ICU patients are connected to a monitor that allows
constant display of all vital signs (Fig. 1-10). These include
bleod pressure, telemeuy reading (which include heart
rate and rhythm), respiratory rare, and oxygen saturation
percentages. For normal versus abnormal vital sign
responses to exercises, refer to Table 1-10. Blood pressure
can be monitored either noninvasively (automated pres-
sure euft) or by invasive measures, such as an arterial line
reading (also referred to as an A-line). A common insertion
site for an A-line is either the radial or femoral artery
(Fig. 1-11). With radial artery placement, passive ROM
of the wrist should be avoided; with femoral artery
placement, no hip ROM 15 allowed, resulting in bed rest.

Telemetry

Telemetry detects both the heart rate and rhythm and
displays this reading on the monitor. Bed side telemerry is
similar to an electrocardiogram (ECG). An ECG is read
by placing 12 electrical leads to read heart rate and
rhythm while the bed side telemetry uses either three or
five leads. The primary nurse will set both heart rate and
rhythm parameters on the monitor, Should the rate and
rhythm become abnormal, an alarm will sound. Physical
activity should be monitored accordingly.

Common Lines and Drains

Faley Catbeter. A Foley catheter is indwelling and is used
to drain urine from the bladder. The therapist should

Figure 1-10 A, [CU monitoring system, mdicating heart rate
80 beats per minute, blood pressure 128/65 (mean arterial pres-
sure ), oxygen sawuration 99, respiratory rate 39, B, ICU
monitoring system. This system monitors heart rate (106} and
oxvgen saturation (98%).

avoid clamping the catheter; doing so could result in a
backup of urine in the bladder. The bag, which collects
the urine, needs to be at a lower level than the patient’s
bladder for the urine to Hlow in the correct direction.

External Ventricular Dvain. "The external ventricular drain
(EVD) is a small wbe surgically inserted into the ventricles
of the brain, which drains cerebral spinal fluid (CSF)
(Fig. 1-12). The tuhe is connected to a device that measures
the amount of this fluid. This procedure is used when the
intracrandal pressure is elevated, and the drain may be
clamped for short periods of time by nursing only. Due to
specific calibration, function of the drain, and accuracy in
measurement the head of the bed must be elevated to a spe-
cific level. Unless the drain is clamped, the head of the bed
may not be changed, and patients should not be mobilized.

Intracranial Pressuve Monitoring Cathbeter: "The intracra-
nial pressure monitoring catheter (ICP) is a catheter passed
through a burr hole and placed in the ventricles of the brain.
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Table 1-10
Vital Sign Responses

NORMAL RESPPONSE

VITAL 516N TREATMENT

ABNORMAL RESPONSE
TO TREATMENT

FXCEPFTIOMNS
TO THE RULES

Heart rare

MNormal heart rate 6
o TOD beats per minute
Many paticnts may hawvea
resting heart rate outside
the normal value.
Derermine the patient’s
maximuom heart rae
{220 —age)l® prior to
rreatment to assess whether
or not it is safe to proceed.

slow and gradual in-
crease in heart rate
with activity up to
20 bears higher per
L,

Bload pressure

Slow, gradual, and
slight increase in
systolic blood
pressure with
activiry, No change
or slight decrease
in diastolic
Pressure,

Mormal blood pressure:
svstolic less than
120 num Hyg, diastolic less
than 80 mm Hg.

Apain many patents may
have a resting blood
pressure above or below
what is considered normal.
Check the patient chart to
determine what the
patients blood pressure
ratings have been over the
past few vital sign cycles,
Determine from there if it
15 sate to proceed.

Choymen saturation

Mormal range: 92% o 100%;
i1 PO 4iF Or on hLlEJ!'IIE-
mental O,

slight drop or
increase m O,
saturation.

(Y, oxygen

[t is used with injuries such as hemorrhages, ancuryvsms, or

]IL!:_'IL] Lrsunn:s 1_] (Fil EI1iE|].-' ]L!ﬂﬂ_l Lea |H'ﬁ:|i.11 ._"-i'l."r'l._‘.[.li'lig ii'l!lll_[ I:_‘.it!'lr'l_ll_iliilll r_:i'

the intracranial pressure. "This monitor measures  any
changes in intracranial pressure. The head of the bed is ¢l-
evated to g set pomt (usually 30 to 45 degrees), as the imtra-
cranial pressure will increase when the head of the bed is
lowered. Passive therapy, such as splinting or posidoning,
may The= i:|r1p|:_:i|1-:;nl;|;i,] with }1]1_1,'5iq_'i;11l :ql]}wr;ﬁ:]. I:_'r'-:;u-;;r'_]”}',
ADL treatment and mobilization is held at this time.

Increase in heart race
ereater than 20 beats
per minute. A decrease
in heart ratec or @
change in heart
rhvthm.

[II.LTi‘_'HHI‘_' L lll.'.'L'.."L"I'I!\E in
systalic blood pressure
greater than 20 poims
il I.i i i]tl.!ﬂ.'i!:ﬂ: H[: I;iﬂ—
stolic pressure greater
than 10 points.'*”

Dirop in O, saturation
below 924% {unless

that is bascline).

At times patients may not be able w
tolerate an increase in heart rate thae
deviates from their baseline. At other
times, with voung, otherwise healthy,
patients, the team may allow the
|'|'| ::r:i]1-i 57 T wnr]-: '|'|-i'|.|.'ilZ!|1T!-i I':l'!:'}'l:'l'l'l.l:] ian
increase of 20 beats per minute, Some
IEJE'E!iIi.'“iItil:]TL‘i Il]'-i:r' GiEIss A !Illll'ltt:l:! hl:ﬂl_l'
rate response,

Many times in the [CU a patient’s
blaod pressure is maintained high
{i.e., 2K 100) o profuse the brain.

It is important to check with the ream
prior to holding therapy. However,

as 4 gr_'nr_'r;ﬂ rule, if a pabients 5].-':itulir:
blaod pressure is greater than 200
and diastolic pressure is greater than
L0, check with the team prior to
treatment,

In some cases, the team will allow
the therapist to titrate the patient’s
O needs to the activity by increasing
C3; via nasal cannula. It is important
to remember that () is considered a
medication, and a2 written order from
the MDD is needed 1o change patent’s
O consumption.

Spanad Dvagin. A spinal deam is 2 catheter placed i the
lumbar spine to drain CSE It can be used for the treat-
ment of CSEF leak or to drain excess CSF fluid. The lum-
ll_'l;IT |;|1':=|1.r1 b['l(_:l'l,llll_ll hL".EL'L [ |:,|.'|'I:|'i['| !:ll:_flll_l"ﬂ. lll'li,' ||:_‘.1.'|:_‘.| I'_:l‘l.lll'IL' ||:_‘.I¢|.|{.
When the draimn s O and 15 q|r-<|1'r|1'r1g ST the :.pin‘.:]
drain is set at a determined level next to the bed. At this
time, when the drain is opened, patients are placed flat on
their back w allow Tor :_|1'-<|1'r1'.1g'|_', Patients with  this
drain may get up and out of hed and may engage in AL



31 Stroke Rehabilitation

Figure 1-11  Arteral (A) line in the radial artery. (Photo cour-
tesy of Millie Hepburn Smuth.)

Figure 1-12  Exirt site for an external ventricular drain on top
of skull. (Photo courtesy of Millie Hepburn Smith.)

treatment only when the drain has been clamped by the
nurse. While the drain is open to drain CSF, the patient
must remain on bed rest.

Intravenous Line. IV lines are inserted into the periph-
eral veins and are generally used to administer IV fluids
and medications. Because these lines are superficial, care
should be taken not to place pressure from the positioning
materials or splints directly over the area in order to avoid
obstructed or dislodgment.

Feeding Tubes

In the event that a stroke patient is unable to swallow
effectuvely or appears wo be a high aspiranon nisk, alternate
methods are used for nutrition intake.

Nasogastric Tube. A nasogastric tube (NGT) is placed
through the nostril down the esophagus to the stomach
for liquid feeds to pass. It is generally used as a short-term
alternaave for nutritional inwmke.

Percutaneous Endoscopic Gastrostomnry. A percutancous
endoscopic gastrostomy is a tube inserted surgically with an
endoscope through the mouth and into the stomach, exit-
ing out through the stomach wall and dermis (Fig. 1-13).

Precautions for both feeding tubes include elevating
the head of bed to 30 degrees or greater while administer-
ing the tubes to prevent aspiration. Depending upon the
hospital guidelines, the therapist may be allowed to turn
off the feeding prior 1o the therapy session, bur it is rec-
ommended that the primary care nurse be consulred prior
to doing so, for padent safety (see Chapter 24).

Ventilator

At umes stroke can result in respiratory failure. When thas
is the case, patients often require a ventilator to assist them
with or to perform the act of breathing for them (Figs. 1-14
and 1-15). When a venalator is used, the patent also re-
quires an artificial airway. In the first few days after acute
stroke, a ventilator can be connected to the patient via an
endotracheal mbe. A breathing tube is then placed into the
patient’s mouth and positioned down into the patient’s lung
systems. If a patient is unable to be weaned from the venti-
lator, a tracheotomy will be performed. In this procedure,
an opening is cut in the patient’s trachea and a small endo-
tracheal tube is placed in the opening, which is then at-
tached to the vent via long tubing. Early mobilization of
patients on ventlators is encouraged.'” A recent random-
ized controlled rial'™® emphasized that early OT/physical
therapy {(PT) for those ventilated and crincally ill is both
beneficial and safe, resulting in better functional cutcomes,
decreased delirium, and more ventilator-free days.

Once the therapist is confident to handle the lines, leads,
and monitors in the ICU, the patients tolerance of the OT
intervention should be momtored carefully. Vital signs
should be observed during the entire treatment session and
should be documented at the beginning, at mid-portion, and
at end of geatment. In additon to vital signs, the therapist
must also watch for changes in the patients neurological
status during treatment, which may include changes in

Figure 1-13  Percutaneous endoscopic gastrostomy in abdomen.

{Photo courtesy of Millie Hepburn Smuath. )

Bahan dengan hak cipta
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Figure 1-14
serting. The occupational therapist needs wo be aware of the vent
setting and alarms while working with the patent.

This is a commonly used ventilator in the [CU

Figure 1-18 The pauent is properly posivoned on a tach
collar and is currently being weaned from the ventilator.

decorticate or decerebrate posturing, tone, pupils, and/or in
speech.'”” Patient subjective complaints must be considered.
If any changes in the patent’s status occur, terminate treat-
ment and inform the medical team immediately.

ASSESSMENTS USED IN ACUTE STROKE
REHABILITATION

‘There are a variety of standardized assessments available™
to the occupadonal cherapist in the hospital setting. In the
acute/ICU setting, it is imperative for the occupational
therapist to evaluate motor skills, cognitive function, and
ADL. At nmes it may not be feasible for a padent to

engage in ADL tasks secondary to medical stats or
sedation, Table 1-11 outlines some of the standardized
assessments used durimg acute rehabilitation.

INTERVENTIONS FOR ACUTE STROKE
REHAEBILITATION

The following sections will describe potennal interventions
for those in the ICU/acute stage of stroke rehabilitation,
Splinting
The primary goals at this early phase of splinting are to:
I. Correct any biomechanical malalignment and
Protect joint iNtegrity.
. Prevent shortening of soft tissues and development
of contracrures.
3. Maintain skin mntegrity,
Develop an appropriate wearing schedule to prevent
learned nonuse behavior patterns. Splint-wearing at nighe
may be more appropriate than day use, particularly if the
patient has begun to inigate movement or attempts to
imcorporate the hand or upper extremity in funcoonal
activities. A wearing schedule should be practical to
achieve compliance (Box 1-5; See Chapter 13).

e

Positioning

Because of the medical complexity of the ICUfacute stooke
survivor, many of these patients spend most, if not all,
of their time confined to bed. Therefore, positioning has
because an integral part of OT treatment plan. The occupa-
tonal therapist will work to develop a positoning schedule
for each individual posidoning. The occupational therapiste
must rely on other members of the interdisciplinary team,
including nursing and physical therapists, and the patent’s
family members, if able, to carry our this portion of the
treatment plan (Figs. 1-16 and 1-17).

Different members of the interdisciplimary team have
different priorities when it relates to positioning. A primary
goal of the team in regards to positioning is to prevent skin
breakdown, The occupational therapist 1s encouraged to
teach the team how to position the patient not only o
prevent skin breakdown bur also w reduce the risk of
contractures and encourage joint alignment, and comfort.
The occupational therapist should develop a rturning
schedule for each patient, Patients should alternately be
positioned on the affected side, the nonaffected side, and
supine. A clock drawn with specific positions can be used as
a reminder for the nursing team. See Chapter 10.

When the patient is being positioned, the patient’s
lines and leads should be carefully observed for they
provide vital medications and monitoring of each patient.
Careful adjustments need 1o be made for head of the bed
restrictions from feeding wubes or [CE/EVD. When a
patient is being positioned with femoral arterial lines, care
should be taken to avoid hip flexion, and the wrists of
patients with radial A-lhines should be maintained in a

i 2 »
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Table 1-11

Standardized Assessments Used during Acule Rehabilitation

ARRERRNMENT

DESCRIFTTENS

SCALESSUCRES

LIMTTATTIONS

MIH Sroke
Srale™

MINT FIM™

l':l:_l-;l_r.nu'
LT
Leale!

Urpington
I-"rn|__rr|.-|'n;:i-:_'
T [

Rarthe]
[rdes ™

JEF Canr
Ricerrery:

Saaleta s

Sumwdardized Progmoeic
Aeale

Toral fime o adminisoer:
10 mirmates

Samslardized functional
CHITCKHNE MRS,

Tivtal time o achninisten:
areater tham 30 minoies

Standardized prognnstic
scabe:

Thatal trne o achaaneseer:
110 parmnares

Stulardieed progons
scale.

Tl e to adminssoer
%m0 manutes

Stanadardiced swpeome
EIRTETETETEEN

Tiatal trmé tor adiminscer:
greater than 3 minores

Stbardieed meisure.
Tistal trme o advaneseer:
15 mirmires,

The WIHSS 5 a L3-ieim aswrologieal
exatunatsen for stroke patoents used
m many hospirals by physicians,
anrses, and therapisi. Tt evaluaes
livels of conscouiness, languapy,
nnglur:l, viziel felids, CUT MOVETENE,
mator strenash, ataxia, dysarthria,
anl sersation, =

Svaluation of functiomal wsks sech as
self-care, transfers, mobiliny, and

=

i."":!fgﬂ.;l [0 ]

This seale is usec in moms rons h-::n;|'|i-
fals by biath dbocrors and therapises, Tu
evaluates best eve opening respanse,
best verbal response, anid best monor

-
response.!

An evzloatson of upper extremity mee
tor fanctinn, propricesprion, bal-
amce, and coonitian

Exvalparinn of functional maks such as
cating. groaanieg, kething, bowel
omel Bilabler management, toler nse,
d'rl:ta;ing._ mohility, transfers, smd
ALalrs

The scale consists-of 23 keans wathin
six aibseales, evaluasing snditory; v
sikal, minear, aral mosorn, conmunic-
vian, and arouasal

i = Mo ssroke

1=+ = Minor stroke

5-15 = Muaderare stroke

15-20 = Modesave o severe stroke
2142 = Severe stroke

Paticnt recéives a soome between 0-7 For
each Functrenazl task. A scose of T ind:
CALES 1|'||;||,:F||_:11-:|q,:n|:|,' while a soore of
I indiczites ootal assist, and a soore o
0 indicares the msk has nor taken
plaee. The Mind FIM includes 7 iems
froen the fall T8 stem FIM instriment.

Fach category is given a nimeric re-
sponss with 1 bemg oo respoise, Tle
responses are added mgether to oreae
a final seone A seore of less than 3 -
dicates vegetative state, 3-H severe
disahility, 9=12 moderate disahilivg
aimdl 13-15 indeass mild mgue 4

The nomercal scores of each secton
are: addesd tgether for the final seore.
Loweer soores indicats less impair-
b,

Patienr receives 2 soare hepween 0-1010,
i indicating votal dependonee and 100
tatal mndependease with the evaluared
acovities,

The lowest tbene an cach scalé repre-
sents reflesive activity, while the high
e W e 1] FepreseEnt hif_rhqr lea] ;r:-rgni-
tive behaviors,

Moo cvaluation of funconal asks,

Seconcdary to the medical com-
plexizy oof IOU patients, many
af the AL ar mohi ity sectinns
niky mon b alde v e
conpleted.

Moo evaliation of funcsional msks,

M evaluation of funcoonal msks.
The |:n|_:|'|i'ri'.'¢_: evplnation is
given verhally aind thereborn:
requires losguage and speech,
|.'|.i:|1in.a.ri:|1§ |:l.ari-;:|:|r.'= with
.1|1|'|:1ui;|.

H.,-.:nn._lﬂr_'.: o the medical oman-
plesizy af TOLT patients, neany
af the ADL or mobilibe secions
may miot be able to he oome-
pleted {such & caning, wwileing,
andlfor seairsh

Mo evalmbion of functional msks

g
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Box 1-5

Common Epllnts Used in Acute Stroke
Rehabilitation

Resting hand splint May be fabricared for the
individual but also are
available prefabricared,

May prevent long hinger
flexor tghmess when
used in conjunction with
a wrist extension device
and also maintain skin
integrity (preventing skin
maceration).

Contains an air bladder in
the palmar surface, which
can be adjusted to achieve
the level of stretch placed
on the long hnger fexors,
It may be an appropriate
choice for the panent
who has had more than
one stroke and
demonstrates increased
muscle tone. This type of
splint is prefabricared,

An alternative to a thermo-
plastic elbow extension or
drop arm splint. It is
rolled around the patient’
arm to help prevent
elbow flexion contractures.
See Chaprer 13
and Fig. 1-16.

Cone splint

Adjustable inflatable
hand splint

Blanket/towel roll

Figure 1-16 FPatients arm ]Hmitil:-:nu:] with towel roll o in-
crease elbow extension.

Figure 1-17  Side lying position, with patient positioned on the
affected side. Pillow placed under affected upper extremity to
maintain proper alignment of the head of the humerus,

neutral position. Foley and rectal tubes should be moved
to the same side to which the patient is posidoned.

While in the ICU, many patents require a venulator to
provide respiratory assistance. These patients can also be
positioned side to side and supine. Care should be taken
when moving venulation tbes. There are many extra ar-
ticular handles that allow tor addidon mobility of the patient
on a ventilator. If these arocular handles do not provide
enough length to position a patient in the proper alipnment,
discuss with the respiratory therapist regarding switching
the venulator from side to side every other day or so.

Functional Activity Suggestions during the Acute
Phase
Bed Mobility

Rolling to the Affected Side. Rolling to the affected
side promotes early active trunk control and may increase
awareness of the weaker side.

Rolling to the Unaffected Side. Rolling to the unat-
fected side promotes awareness and inmitial management
of the weak upper extremity by teaching the patent to
passively guide the arm across the trunk (Fig. 1-18).

Maintaining Side Lying. A rolled pillow placed at
the midthoracic spine to the lumbar area may assist the
patient in maintaining the side-lving position. A towel roll
can be placed under the patent’s waist to provide a stretch
to the shortened trunk. A primary goal is to assure proper
spine alignment, to avoid pressure build up over the bony
prominences in the lower extremities (knees and ankles),
and to position the scapula in protraction il the patient is
positioned on the weakened side.

Bridging. Bridging strengthens the back and hip ex-

tensors. From a functional perspective, this movement



34 Stroke Rehabilitation

Figure 1-18 Bed level activities. Rolling to the unaffecred side
and engaging the affected arm in early reaching task and at the
same time engaging affected trunk and lower extremity muscles.

aids in getring on and off the bed pan, can be used during
lower body dressing, and also assists moving the lower
body toward the side of the bed in anticipation of assum-
Ing a sICHNgE position.

Side Lying to Sitting toward the Affected Side. Side
lving to sitting toward the affected side promotes early
stage weight-bearing on the weak upper extremity. The
therapist needs to ensure that the shoulder is properly
aligned, and the patient will wsually require assistance
with inidaton of the movement.

Side Lying to Sitting toward the Unaffected
Side. Therapists need to be mindful that the involved
shoulder remains in a forward position during the moton
of side lying ro sitting roward the unaffecred side.

Weight-Bearing for Function
Upper extremity weight-bearing activities may be done
while the patient is side lying as mentioned previously,
during bed mobility, or for stabilizing 1tems. It can also be
accomplished using the bed side table during meals or
grooming tasks. The arm or back rest of a chair can be
incorporated in the treatment plan for positioning and
setup for weight-bearing (Figs. 1-19 and 1-20). The pa-
tient should be taught to push off with both upper ex-
tremities when moving from sit to stand. Weight-hbearing
as @ postural support can reverse or prevent tissue short-
ening of the elbow, wrist, and finger flexors. Tt can also be
used to strengthen the scapula musculature and rhe tri-
ceps. Arm extended weight-bearing can be done in front
of the sink during grooming or be done in front of the bed
side table while reaching for items nearby (Fig. 1-21).
For the lower extremity, bed level acuvites include:
bridging, sitting at the edge of the bed with both feet on
the floor, and early transfer training once patients are
medicallv stable.

Figure 1-19  While the patient sits an the edge of the bed, 2 bed
side chair is used o facilitare upper extremity weight-bearing
activities,

patient dangles off edge of bed.

Figure 1-21
tate upper extremity involvement in acuvity, Early upright ADL
traiming can be imitated, and weight shifong I.'hrr:nlgh the lower
extremities is encouraged.

Supported standing with bed side table o facili-
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Ceraded Sitting and Standing Activities

.‘iuppﬂr.tﬂd .'_'.p-f.!.l!'!-f:!‘g' in Bed. For the HL]]_‘l]JUi'LL‘.I] :-,-:il,l,iilg 1
bed position, the head of the bed should gradually be raised
in approxmately 30- to H-degree incrementss to avoid an
orthostatic hypotensive response. As the pavent tolerates
the change in degrees of elevation, the therapist should
contnue to monitor vital signs, If there appears to be no
change m the panent’s blood pressure, the therapist should
continue 1o elevate the head of the bed w approximaiely
HO) degrees. Sitting ar a slightly reclined position is less tax-

ing on the patent’s encrey and requires less recrutment of

the neck, trunk, and back musculature to maintain an up-
right position. Ar this point, the patient should be engaged
in functonal acovioes, such as feeding, Leht grooming,
upper body bathing and dressing, and leisure acuvities.

Supported Sitting e a Chain 1F the pavent 15 well-
supported and can endure sitting ina chair ar the bed side,
“sitting tolerance™ or “out of bed rolerance” ean be increased.
Pillows may be useful at this carly stage to support the lum-
bar spine and weaker upper extremity. When a therapist is
placing a pillow under the upper extremity, he or she should
make sure the shoulder alignmenr is in neutral. Adequare
postural support may reduce pain and faogue, Focus of treat-
el can ir1|.']|.|-:]-:_‘. |||_]1, '|"_'| mel .li'lili.'l_':_‘.lll |_‘||‘1_.|'I{: E_ﬁl_l_il.,'l'll P:_‘.i'fijﬂrli:ll.g
t-care tasks, visual scanning activities, and weight-bearing
through the upper and lower extremity.

s

Unsupported Sitting. Unsupported sitting may  be
done in the bed in a “wlor” {crossed legeed) positon, de-
pending on the amount of ROM the patent has in the
lower extremities. The head of the bed can be elevated, but
should not touch the back of the patient. It 15 used as a
safety catch should the patient lose his or her balance in a
posterior direction. Pillows may be propped agaimst the bed
rails to protect the patient it he or she leans or falls laterally
to the weaker side, Whale seared m this posinon, the pa-
tient can pracuice righting himsell or hersell or maimmaming
a midline position, and the patient should then be engazed
in functonal acovities as tolerated.

Unsupported Sitting ar the Edpe of the Bed with
Feet Dangling. In this posibon, the patient can be
challenged with increased demands on alignment, trank
control, and torward and lateral weighe shifts. Scooting 1o
the edge of the bed can be introduced in anticipation
of progressing to sit to stand, Postural control may be
noticeably improved once the padent’s feer contact the
Hoor. ‘The therapist should ensure equal weight-bearing
on both lower extremities. See Chapter 7.

Sit to Stand: Pretransfer Phase, 10 prepare for the
sit-to-stand pretransfer phase, therapists should ensure that
all hines amd TWVs  have -:_::lln;_11,|g|1 i-:_:nl_gih tor o elinmnate
pulling or tension. Increasing the surface height the
patent rises from will require less work. This transiton

may require the assistance of more than one person to gain
the ]::ltiq;nl_":i cottfidence and Hi![:!.!l_?.-'. The 1,]1-:;n|i;-i5l_ shaldd
assure appropriate alipnment of both lower extremities
with feet placed firmly on the floor and then have the pa-
tient begm with several partal sit-to-stand trials, Assess
hiow the weaker lower EXIremily reacts 1o n{-.igh[-hearing,
provide appropriate blocking or support to prevent col-
lapse, and check vital signs while the panent 15 upright.

Swupported Standing in Front of a Raived Bed. 1o
mtate supported standing in frone of a rased bed, the
therapist should position the patient in a chair that fzees
the side of the bed. With appropriate assistance, the
therapast should stand the patient and sitin a chair on the
patient’s weakened side wo support the hip and knee exten-
sors. In this standing position, the patient mav practice
arly weight shifting through the lower extremines and
hear weight on the upper extremities in either forearm or
arm extended positions (see Fig, 1-21).

EDEMA MANAGEMENT

Evaluate the potential cause if edema is present. Discuss
with nursing whether the swelling may be associated with
ll‘ll;,': llrl:'hl.'rl[;l: HI" B Ill':_:lf_:ll;l. L'l'!_:ll_ LN I T"E.‘ i.l'lE-l.l“';lH_'. {-__.:.l'll,,'f.l*{
tor see if the patient’s limb is cool or warm to the touch,
abserve the skin color, and assess the Armness of the
::w-::”ing isoft, ludhke, or F]iuing}-

In the ICU, the preferred method tor treating edema is
positonal elevation, as compression garments or ace
wraps may not be appropriate due o varows IVs and hine
access needed by nursing. The extended limb should be
positioned above the heart. Actave or active assistive ROM
should be encouraged and followed by manual massage
(Fig. 1-22). See Chapter 12,

SHOULDER MANAGEMENT

Many patients may experience upper extremity edema,
pain, humeral head subluxaton, and/or mmpingement af-
ter a stroke. Manv ol the upper extremity interventions
provided in the ICUfacure stage are prophylactic mea
sures to prevent these problems,

To protect the shoulder apainst potential pain and
Sl_[]ll'll"'\.l'liil:_:l'l:l: []1L' L "'l-h(_:ll_[]fl .l:l(_'. ﬂ_:l:,ilili_':cl'lL'l_l ir1 pr'[:!_:m_‘.r Ti_'l”-
ing techniques and bed mobility, so they can avoid pull
ing on the extremity. The team should be msoructed o
rn” 1]'”,,': E_:l;:llil;"'lll h}- '|'||:'||:,'.E|'|E' l]!ﬂ; |'|:_1[|I:|.H L0 i |_]||:_‘. lr[nllc: 1';]'l|1|:r
than pulling on the extremity. Signage can be hung be-
hind the patient’s bed indicatng the patent may have
shoulder sublduxation and in I--;_:urluiuj.__'I the teaim to not |1|,1|]
on the patient’s arm (Box [-6).

Due o the medical complexity of the 1CU acure pa-
Crenit, 1most are ot gutting gut of bed o the chair for
prolonged periods or engaging in prolonged upright ac-
tivities. While supine, out of bed in a chair, or dangling ac
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Figure 1-22 Patents affected upper extremity positionsd in
towel roll and elevated on pillow wo prevent and decrease edema.

Box 1-6
Patient with Right Shoulder Subluxation

Please do not pull on patient’s armn. Please contact occu-
pational therapy at 555-8724 with questions or concerns.

the bed side, support for a weak shoulder can be provided
via proper positoning.

Supine

Provide support to the affected upper extremity with
pillows and/or towels. The occupational therapist must
use clinical judgment to determine proper positioning
for each patent. However, as a general rule, the affected
scapula should be protracted, the arm in a forward
position, with the wrist neurral and fingers extended.™

Edge of Bed

The aftected upper extremity is supported on the bed side
table or on numerous pillows.

Ot of Bed in a Chair

The affected upper extremity is supported on the bed side
table, on numerous pillows, or on the arm support of the
char.

Most ICU/acute patients do not require supplemental
shoulder supports such as sling, clavicle strap, and/or
taping. These supports may be used once panents are
performing ADL upright and are spending more time out
of bed. See Chapter 10,

In addinon to positioning, the occupanonal therapist
will provide the ICU patient with passive and active ROM
and will engage the affected upper extremiry in functional
tasks. The therapist should mind lines and leads whale
providing these services. When an A-line is present in the
radial artery, wrist flexion/extension should be avoided.

INCREASING SPATIAL AWARENESS
BY ARRANGING THE ENVIRONMENT

Although the 1CU environment may be more restrictive
than a rehabilitation setting, there are subtle vet important
interventions that can be implemented to increase spatial
awareness. Strategically place items of common use, such as
the television remote control, on the involved side whale
providing cues to assist the patient in locating them. Stra-
tegically place food items on the meal tray during feeding
to encourage scanning and locatng desired items to eat.
Verbal cues should be diminished as the patient’s awareness
increases. Reverse the position of the bed, if able, so that
the patents involved space 15 sumulated (e.g., facing the
hallway instead of facing a blank wall). Position the bed side
table and phone on the neglected or weaker side of the
patient. Use brightly colored bands ned to the bed side rails
on the involved side as cues to attend to this side. Hang
pictures of family and friends on the involved side while
providing cues for the patent to locate them.

EARLY COGNITIVE MANAGEMENT

Patients may spend numerous days to weeks in the [CU.
A well-known phenomenon called ICU psychosis can
develop within days of being admitted to the 1CU.
ICU psychosis has been defined as a fluctuating state of
consciousness characterized by fatigue, distraction, con-
fusion, disorientation, restlessness, clouding of conscious-
ness, incoherence, fear, anxiery, excitement, hallucina-
tons, and delusions.? Many factors related to the ICU
environment can contribute to the development of 1CU
psychosis. Some include psychosocial stress, sleep depri-
vation, sensory overload or underload, and immaobiliza-
ton.! Many patients are unable 1o differentiate between
day and night secondary to lighting in most ICU.*

The occupational therapist can assist the pnimary nursing
team in a variety of ways to help lessen the effects of ICU
psychosis. Some measures that nursing may implement are
providing tactile and verbal sumulagon, involvement of the
patient in his or her care, and supplying effective rest
periods.”™ The occupational therapist can minimize envi-
ronmental monotony and mobilize and engage the patient
in familiar self-care rasks. When providing a patient with
Ol services, communication with patient via gentle touch
and voices can help calm patients. Incorporating music and
massage into O treatments can also help reduce anxiety,
fear, and depression.™ See Box 1-7 for treatment ideas.

SKIN PROTECTION AND PREVENTION
OF BREAKDOWN

Skin breakdown and development of pressure ulcers are
common complications associated with an ICU acute
admission. After stroke, patients are at risk for developing
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Box 1-7
Treatment ldeas to Manage ICU Psychosis

® Mobilize and engage in self-care.

® Engage patient in time appropriate tasks
{if it is 8 am complete oral care with window shades
open and lights on).

m Use a calin gentle voice and touch when engaging
paticls,

@ Decrease or increase sensory stimulation during
T rreatment session depending on patient’s needs.

B Fiducate patent’s fanily in orentating patient not
only to dare and place but also to tme of day,

® Keep clocks and calendars in view,

pressure uleers due o prolonged bed rest and mmobnlio
Onther risk factors include poor circulaton, poor nurrei-
tion, edema, low level of arousal, confusion, and incond
nenee” Pressure management and skin protection should
become a part of each treatment session. See Table 1-12
tar a review of the stages of pressure uleers.

Prevention of skin breakdown is a team responsibility,
-H1L' (_JI:_:IL'I.I[H“'i'I_I'l'Ii!l t]lﬂ_‘.r‘.‘.l]_'li";-t I'lﬂ.&i B '|_|'|:Ii|:_|.'|_||:,‘. sl l;_'IIH HI\'i]lh Ly
assist the team in protecting the patient’s skin. The oc-
cupational therapist is often the first team member to
'|F||;_:l.|_:l'i|i:|".|,_'.' ]_]:;I:_il,_'.']l‘l_ :_1”(' Cdn ':_:l.l_'l:i':_:'l-'r":_' r]lﬂ_' L'r|1_i1'|:_‘. ]'H'I{]}' ‘I-UT ::ig’rl:n
ot skin breakdown. Areas of concern for the 1CLU patien
include sacrum, occiput, heels, greater trochanter, and
clbows, Therapst can suggest elbow and heel pads wo
protect these areas from pressure and Ivicrion. Heels
can also be Hoated via posidoning or multipodis boots
(Fig, 1-23). The therapst can develop posinoming devices
to assist the nurse with elevating pressure on the occipu
(Fig. 1-24) and the sacrum. The occupational therapist
can also recommend specialized matoresses to best serve
the patent’s needs,

COMMUNICATION

For the patient unable to communicate verbally, whether
due to mechanical ventlation or aphasia, alternative
methods of communication will be necessary, Options
may include use of 3 communication board. Single word
choice or pictures that represent feelings or needs can
be placed strategically on a small poster board, Exam-
ples may include Nurse, Doctor, Pain, Thirst, etc,, 1o
which the patient can then point. Alphabet boards are
venerally not used, as they require energy and tme for
ll‘lﬂ_‘. I,'liﬁt'il;,'i'l'lt Ly ‘IH]_](_'.”“ "-'."H‘!'EJ.:"C. Fur L]'IL" ﬂi:l.l:lﬁ.'jil_' []:ilin:_‘.ni.
words might be eliminated altogether. Other alterna-
tives may include signals for Yes/No questions, such as
h‘L'ijI'_l rum[{]illg oar li'l Llr11}_|-5. '|_!I_] or I:,l{'l"i'ﬁ'll. .il,l'll'_l AT ﬂ_'_'l.'i:_‘. E_:l.l'i['l.l'i
system. Working in conjunetion with the speech-
language pathologist, the occupational therapist may

assist with facilitating a communication system that is
-;_'1,1r1~_-:1':-.1-:,;r1l,|_'_u' psed ],:_',' other stafl and fu:ni]:r' mernhbers
{Box 1-8; see Chaprer 20).

DYSPHAGIA SCREENING

Acute swallowing difficuldes or dysphagia are often
associated with stroke.'™ The risk of aspiration is high
and often leads to pnenmaonia. (rher medical complica-
tions associated with dysphagia include malnutrition
and dehvdration,

During the inital admission to the hospital, patients
may be placed on “NPO" (nothing by mouth) precautions.
Under these circumstances an NGT s usvally inserted
through the nose and down the esophagus to the stomach.
It the padent 1s conscious, the occupational therapiste
may mitiate @ swallowmg or dysphagma screening at the
bed side.

Before beginning the assessment, the therapist should
be aware of the patient’s level of alertess, fatigue, and
ability to follow commands, as these factors may signifi-
l:,::-'ll'lll:\' iI'IE.l'l_II:‘.'I'“_'I:_‘. lhl:,‘. ﬂh'i!i"j L |'|I¢'| |'|i|:,:'i[H!|L" HHII.L':]_'L". An l_lri!l
motor examination should precede administration of
toods and hguids. The assessment should begin with the
]'I:;|1_i':_‘.'|:l|_ "_'il;,':i‘lt,{‘.i;,l. 'r'l-'ill"l 1_|'|L': ]H:..;I.':,i. II'I" l-|_.|'||,,' E_:ll;':l:,l ':_‘.]I,,':"«"::Il':_‘.':i. .H Al 1_|ri'|.|
suction device is available at the bed side, it should be
turned on (Box 1-9%; Fig, 1-25),

Based on the resalis of the bed side assessment, in-
strumental testing may be necessary to further evaluate
the phases of swallowing that cannot be seen ata bed side
oral motor examinavon. If the pauent appears to have
adequate oral and swallowing function and a physician’s
order has been obtained, a feeding trial mav be ininated
using graded food textures and liquids of vanioos thickness

(Box 1-10; see Chaprer 24,

SELF-CARE TRAINING

Training in ADL is an integral part of O'T treatment. It is
important to engage the patent i self-care tasks as soon
as they are medically stable.

Energy expenditure is often an issue for the low level
patient, so grading the self-care task s as important as the
choice of activity. The acute patient may also be linited
by IVs, lines, and artilicial venulation. It the patient is
having difficulty managing secretions, begin by teaching
them how to use an oral suctioming device. Using an
| E,l.?gli_ﬂ_ﬂ_fd l:,:;'l]l ]lg]ﬁl L Ti:_'.li_!.'l_l.l:_:ki'l_ H HHEH[H” L I:.r‘l_l‘”'l I1 Llrbi ”.E-. i'j HlHIL:I
an appropriate goal.

For those with limited motor return, the upper ex-
I,1'n:;r|1it}' should at least be used as g stabulizer. AL
compensatory strategies can be initiated. If the patient
demonstrates active movement, the upper extremity
should be ancorporated to the self-care task (see
Chaprer 25).
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Table 1-12

Pressure Ulcer Stages

STAGE DESCRIPTION ADDITIONAL INFORMATION

Stage | Intact skin with nonblanchable redness of a local- The area may be pamnful, firm, soft, warmer, or
ized area wsually over a bony prominence. Darkly cooler as compared to adjacent tissue. Stage T may
pigmented skin may not have visible blanching; its be difhcule to detect in individuals with dark skin
color may differ from the surrounding area. tones. May indicate “at risk” persons {a heralding

sign of nisk}.

SIIIEI‘.' [I pﬂl‘fjﬂ.l 1j'lIII'_']{.I]E5-\.":' ]U.H'!‘i {]f dl."l'l“:i!i ]Tl‘ﬂ".‘ilﬂﬂtij'lﬁ as 4 PI'I'.'!’H'l‘.'I]Ei d% a !il'l.i.l]:r' O {II‘_'r' :ilmﬂ:mr Lll{_'lil' Wi.tl'.l"lilt
shallow open uleer with a red pink wound bed, slough or bruising. This stage should not be used
without slough, May also present as an intact to describe skin tears, tape burns, perineal dermati-
or open/ruptured serum-filled blister. tis, maceration, or excoriation. Brussing indicates

suspected deep tissue injury.

Stage 111 Full thickness tssue loss. Subcutaneous fat may The depth of a stage I pressure ulcer varies by
be visible, but bone, endon, or muscle are not anatomical location. The bridge of the nose, ear,
exposed. Slough may be present but does not occiput, and malleolus do not have subcutaneocus
obscure the depth of tssue loss, May include rissue, and stage 111 uleers can be shallow,
undermining and munneling. In comtrast, areas of significant adiposity can

develop extremely deep stage I1 pressure ulcers.
Bone/tendon is not visible or directly palpable.
stage IV Full thickness tissue loss with exposed bone, The depth of a stage IV pressure ulcer varies by
tendon, or muscle. Slough or eschar may be anatomical location. The bridge of the nose, ear,
present on some parts of the wound bed. Oteen occiput, and malleolos do not have subcutaneous
include undermining and tunneling. rissue, and these uleers can be shallow. Stage IV
ulcers can extend into muscle and/or supporting
structures (e.g., fascia, tendon, or joint capsule),
making osteomyelitis possible. Exposed
bonestendon is visible or directly palpable.
Unstageable  Full thickness tissue loss in which the base of the Until enough slough and/or eschar is removed to

ulcer is covered by slough (yvellow, tan, gray,
green, or brown) and/or eschar (tan, brown,
or black) in the wound bed.

Courtesy of National Pressure Ulcer Advisory Panel

il = TR

Figure 1-23 This technique is rermed “floating the patient
heels.” It 15 used while supine in bed to maintain skin integrity
and to prevent hreakdown.

Figure 1-24

expose the base of the wound, the true depth, and
therefore stage, cannot be determined. Stable (dry,
adherent, intact without erythema or fluctuance)
eschar on the heels serves as “the body's natural
(biological) cover™ and should not be removed.

- . v o
Sl hell ] e 1oyl

Cervical roll used o keep occiput off the bed o
decrease pressure that may cause breakdown, The roll allows tor
head/neck rotadon in both directions.
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Box 1-8
Communication Keypoints

B Use a normal vone and volume of vaice. Avoid shouting
at the patient or talking to them in an intantile manner.

B Give the patient enough time to respond w the queston.

® Ty to stay on the same subject.

m Ciesture whenever possible and provide tacrile cues
a5 Appropriate.

@ Speak slowly and directly to the patient tace.

sumplify questions w Yes/No

B Iy eo reduce background nosse o eliminate
distraction. Close the door and tarn ot the radio or
relevision.

® Only one person should communicate with the patient
at one time,

B Be aware of sizns of frustraton by observing facial
CXTITEESTONS.

T'he inital position may be with the head of the bed
clevated, This posinon provides support of the head
Ig'l:l'll:[ tl'l_]'l'lI\-C- .I;Irrlll,‘li hig'l'l:i 'J-hl:,:li_l]L:l .l_:lﬂ_‘. r111_rr1iln1':'.n:| l]'l r:;uug]h_u:ll
the activity. As patients progress, they might be positioned
in sitting at the edge of the bed. Demands are greater as
J_]:;'I‘I_il,,'.:llli"i sl |1|::1'ir11'<|i[| 1]1L'ir]1;1]:j|1|._'|._' 'i'-'[l'il':_: ]_11:rf.1_rrr|1i11g 1,|'|L':
task. Onee a patient is able to wolerate sitting ar the edge
of the bed, the progression should lead to performing
tasks seated 1nog charr IF the le';-:,'nl, 15 able o stand for
short periods, then appropriate self-care activities should
be pertormed in standing, such as brushing teeth ar the
sink or combing hair. Chaining the tasks rogether will
demand more tolerance. Self-care tasks can be graded
trom simple to complex (Box 1-11).

FAMILY TRAINING

The prunary purpose of farmly traiming m the ICU acute
setting 15 to allow for the pauent to engage in as many
therapeutic activities as possible immediately following the
neurologeal event, Fanily members should be empowered
to assist their loved ones to achieve their therapy goals.
Crecupational therapists may spend as much time educating
the fammily as they do treaong the patients, When traiming
Family members, the therapist should demonstrate the tasks
and then provide an apportunity for the family member to
attempt the tasks. Positive feedback should be provided
with corrections given as neeided. Families should be pro-
\'i{]ﬂ:d 'ﬂ'ill'l 1.k'ri|:1_n:_‘.1'| I.l'lﬁlrl_ll:_:iil_ﬂ'l.b |-r:|r :clll}-. t:_'l';i]{h 1_]“._::" Are Ig'l'_'ll\CI;,'ZII
to carry out. During one (1 session, no maore than three
tasks should be given o the family members. This will
ensure greater carryover of the tasks }1T-;_:~.':i{]t:q§- The folloma-
ing are suggestions for a family training scheduled in the
[CU facute setting.

Occupational therapists must use therr chmeal reason-
ing when providing family training. Many 1CU/acute care

Box 1-9
Oral Motor Screening

B Observe for the presence of ficial asymmetry. Facial
drooping or weakness is common in asseciation with
the weaker extremities. Foods can pocker in the cheek
of the weakened side.

B Ohserve mouth and lip clesure. Can the patient purse his
or her lips? Have him or her avempt o blow air inwo his
or her checks while keeping his or her lips pursed.
Ohbserve if air escapes through one side of the mouth,

B Request the patent o stck out his or her tongue, Does
it drift or deviate to one side? Can he or she lick his or
her lips and perform lateral movements with the tongue?

B Use o long stick swab to assess the patients sensation
both extra- and mrra-orally,

B Llse o tongue depressor 1o assess the patient’s gag
reflex, Is it present, absent, or delayed?

B Check the soft palate. Use a flashlight to ask the
patient to open meouth and say the word “ALL”
Ohserve for solt pﬂlatu elevation,

B Assess the patient’s vocal guality, Is it amls:,ll.' or wet?
Can the patient “clear™ his or her voice? Secretions
may pool or linger around the vocal cords, Is there
hoarseness of the voice? 1f so, it may be due to
inadequate closure of the vocal cords,

B Can the patient demonstrate a volitional eough?
Assess the strength of the congh. Is it adeguare o
clear the airway?

B s the patent nunaging his or her own secretions? Does
he or she choke or cough on his or her own secretions?
Observe whether the swallow is present or delayed.

B A standardized bad side swallowing assessment is
recommended {Fig. 1-15),

patients are oo medically complex lor the lamily 1o pro-
vide additional therapy services. Such patients may re.
quire constant monitoring during physical activicy, while
other patients may have lines and leads that require a
nurse or therapist to handle.

After evaluavon paoents, family members should be

instroucted i the Fil”li:mﬁirlg-

m Safely moving noncomplex fines and leads. These
may be nominvasive a blood pressure cutf, an O,
manitor, an IV, and, in certain cases

m Positioning of affected extremiries

m Splint wearing schedule, donning and doffing the
sphint, and performing skin checks

m ROM for elbow, wrist, and hand

m Setting up environment for patient during ADL
tasks supine and mreracting with patent on affected
sude (in the case of neglect or sensory loss)

As rrearment progresses, the f: imily can be turther engamed
in the treatment and trained in the followi ing arcas:

m Shoulder management: Tamilies most be educated
positioning of the involved upper extremity in bed,

CA-lines.
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Mama:
GUSS Dale:
(GUGGING SWALLOWING SCREEN) Time:
1. Preliminary InvestigationIndirect Swallowing Test
YES MO
Vigilance (The palien! must ba aledd for al leas! 15 minules) 10 oJ
Caough andfor throat claaring (wolunlary cough) 10 0
(Eationt showla cough or dloar his ar Rar throat hwicg)
Saliva Swallow: 1] 0o
= Swaliowing successhul
» Drocding 0 1]
= Voice change (hoarse, gurgly, coated, weak) 0] 10

SLUM:

13}

1—4 = Invastigate further!
5 = Continue with part 2

2. Direct Swallowing Test (Malerial: Aqgua bi, flat teaspoon, foad thickener, bread)

in the fallowing order: 1 2 N
SEMISOLID® Liauino=: SOLID**
DEGLUTITIOM:
¢ Swallowing not possible B0 g o
= Swallowing delayed 1 1 100
[ 2 sac) (Salid ladiuras = 10 580)
+ Swallowing successful 2 20 20
COUGH {invaluntary):
fhefore, adunng, or affar swalowing - Lobl
2 minwles later)
* Yes 0 Q] QL]
* Mo 1[0 10 100
DROOLING:
* Vo5 0L a[l ol
« M 1C 1] 10
VOICE CHAMNGE:
(islan o he volce belore and alter
swallowing - Palient should speak "07)
= g5 0 o ol
* MO 11 101 101
SU: (5} (5 ey
1-4 = Investigate | 1-4 - Investigate | 1-4 — Irvestigate
furthar furier furthar’
E = Conlinue 5 = Continue 5 = Marmal
[squid solid
SUM: (Indirect Swallowing Test AMD Direct Swallowing Test) 20

First administer 75 up to a hall leaspoon Agua bl with faod thickenar (pudding-like
conzistency). If thare are no symptoms apply 2-5 leaspoons. Assess after the 51h spoonful.

absarved,

= 13 5 10, 20 mi Agua bi - if there are no symploms cantinue with 50 mi Aqua b (Daniels et
al,, 2000; Gottlieb et al,, 1996) Assess and stop the investigation wher one of the criteria is

Clindcal; dry bread; FEES; dry bread which is dippead in colorad liquid

Llza functional investigations such as Videoflugroscopic Evaluation of Swallowing [VFES),
Fiberoplic Endoscopic Evaluation of Swallowing (FEES)

Figure 1-25
et al: Strnde 38 (11):2948-2032, 2007.)

The Gugging Swallowing Screen. (From Trapl M, Enderle P, Nowotny M,
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GUSS
(Gugging Swallowing Screen)
Guss — EVALUATION
RESULTS SEVERITY CODE RECOMMENDATIONS
20 Semisolid/ Slight'ng * MNormal diet
Lﬂ“'_d an solid rlf:,r.-aph.agl;-: » Begular hguids (Firsl ime undar supervision of the
texlure il sk SLT or a lrained stroke nursel)
successiul of azpiration
1513 | Semisclid and | Slight dysphagia | = Dysphagia diet (pureec and soft food)
liquid texture with a I':""""_"Sk = Liquids very slowly — one sip at a tims
suciessiul ol aspration
and solid = Functional swallowing assessmenls such as
unsuccassful Fiberoplic Endoscopic Evaluation of Swallowing
(FEES) or Videcolluoroscopic Evaluation of
Swaliowing (VFES)
» Relar lo Speech and Language Tharapis! (SLT)
10-14 Semisolid i"."lunalat_a Cwysphaga diet beginning with
& JE?;SEng?IT-IHHd g}:ﬁ_'"gzﬂi * Semizclid textures such as baby food and additional
ikl of aspiration parenteral fecding.
ursuceasaiul * All liguids must be thickenad!
= Fills mus! be crushad and mixed wilth e liguid.
= o ligquid medication!
* Furthar funciional swallowing assassmeanis (FEES,
YFES)
» Relar lo Speech and Language Therapist (SLT)
Supoiementation with nasogasivic fube or paranterzl
(s Freliminary Severe dysphagia | = NPQO {nan per os = nothing by mouth)
investigation wilh a high risk | = Further funclicnal swallowing assessment (FEES,
unsuccessiul of asgpiration VFES)
or semisalid » Rafar to Speech and Language Tharapist (SLT)
ailllone
unsuceazsiul Supplfernentalion with nasogasivie lube or paranleral

Box 1-10
Symptoms of Potential Dysphagia

Facial weakness
Weak tongue move
Poor lip closure
Drooling

TMEnTs

Coughing on secretions
Poor or wet voice quality
Residual food accumulaton in mouth

during bed maobility, for transfers, during ADL acrivi
ties, and while upright. Fanuly members can be in-

structeo

ADL training: Family members can be trained in
setting up the environment using the bed side table,
gix-‘ing H'illil'll(_‘. 'u-'L':T!!IHE L k. ;arn] |'||"|I"|'il:,|.i['lg l'll'l_'!.':i]l_'élll
cues to engage the affecred upper extremity. If the
patient 15 to g0 home directly from the acute care
Hﬂl'l_'ir]g., ‘I-::'I[I'Ii]:.-' 1r:!i1l1'i|g I'jl‘l. l!ll'_:IE,]'I L'{'I'I]I]_}Iﬂ'li:i::l‘ll_'lr_',.' H”I_I
remedial techniques for ADL rrainings should be

initiated.

Figure 1-25, cont'd

tor o gnd dodt shoulder SUpPOTTs if reeled.

Box 1-11

Grading ADL during Acute Stroke
Rehabilitation

SIMPLLE COMPLEX

Sitting with back
.'-i1'|'|‘.l[]lZ'I-'I'TIZ!1|

Finger feeding

Drinking from a cup

Brushing reeth with
Ser-1p
1|.‘i.r":|ﬁ|1511g tace with

clentires

cloth

Donning pullover
shirt

Donning shorts in

bed with bridging o pull up

Situng with back unsupported
Feeding with uiensils
Pouring ]'iLlI]:ilI..‘i ancl dn:nkirlg
with a straw
Brushing and cleaning
Washing face and upper body

Daonning a burton-down shire

Donning panes while standing
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CASE STUDY 1

Ischemic Stroke: Management of Acute Case
and Complications with Workup—cont'd

The neurological and neurosurgical team, patient,
and family have a discussion and decide that surgical
clipping of the aneurysm is the best approach to treat-
ing the lesion, C.C. is scheduled for operaove inter-
vention the next day. However, in the middle al the
night, he suddenly loses consciousness and stops
breathing, Ie has a cardiae arrest but is resuscitated
successfully. An emergency CT scan reveals a large
recurrent hemorrhage that extends into the cerebral
cortex and a herniated brainstem. Ageressive treat-
ments are instituted, but despite all measures the her-
niation progresses, and C.C. lapses into an irreversible
coma. One week later C.C. is declared brain dead, and
according to his Enmilys wishes, his organs are donated
for transplantation.

tme of her discharge, she 15 able to move shore dis-
mances with a hemiwalker and needs assistance with
dressing her lower extremites and setting up for her
basic ADL.,

(.H.s one-year follow-up is nowable for the con-
tinuing intractable painful spasticity in her left arm, so
treatment with Botox is insotuted and results in ade-
quate pain reliel. She remains stable until five vears
after her stroke when she suffers a fall with a subse-
quent hip fracture. Evaluaoon of bone density shows
accelerated osteoporosis in the left hip. She needs
left hip hemiarthroplasty but is unable to regain her
previous level of funcoon, despite ageressive therapy,
and fimally has to be admitted to 2 nursing home when
discharged from the hospital.

CASE STUDY 2

Hemorrhagic Stroke: Management of Acute Case
with Workup +.

REVIEW QUESTIONS

Which stroke risk factors are considered modifiable?
Which procedures are used o diagnose a stroke?

. Which clinieal signs indicate o patient 1s receiving ex-
cessive selzare medication?

What are the risk factors and recommended treat-

L e

C.C. is a 25-year-old man who works as a sales man-

ments for DV Ts?

: ; e s 3. (her than neurclogical, what are the common com-
ager in a local retal stare. 'rl'l.]h.' distmissing a store plications that follow a seroke?
clerk whom he caught stealing from the store sate, he
suddenly complains of a severe headache, sinks to the
chair in his office, and slumps over to the right, Within REFERENCES
a few minu he s unconscious, and th it calls the i BT . : ;
R . l'ES., F _31 I:"'_ scious, and the stafl calls the [. The Dutch TTA Tral Stady Group: A comparson of two doses of
ambulance. C.CL is admitted to the ot ] aspirin (30 mg versus 283 mg a day) in patients after a transient
within 20 minutes, accompanied by the fired clerk who ischemic amtack or minor ischemic steoke. N Engl 7 Mad 325(18)-
is proclaiming loudly that she has done nothing v him. Lial-1166, 1991,
In the EMETZENCY TOOMm CO is inoa ll.']'ElE|.'l COITE 2. Adams HP Je, Broo TG, Crowell EM, o al: Guidelines for the man-
i ; o : ! apement of patients with acute ischemic stroke: a statement For health-
breathing deeply, and has dilated pupils and absent re- oy - e e
gt s ; x ; care prodessionals from g special writing gpeoup of the Stroke Counel,
”t.‘li'ﬂti. ]-_I': 15 ]['II_LI],':I:I,l't'd l]]l'llltili.hi.ﬂl:.'-]_'g:' 'FUT AW [_TF{.I-EE:ILZ- Asnesican Heart Association. Chasdasios SO 158514601, 19404,
tion and is taken for an emergency C'T scan. The study 3. Adams HP Jr, Brote TG, Farlan AL et al: Guidelines for thrombe
is not completed because C.C. has a seizure while in Iytie therapy for acute stroke: a supplement o the gurdelines for the
the CT scanner, but the partially completed study management of patients with acute ischemic stroke—a statement for
shows st ol ."|| Eblood in d S il L c healtheare professionals from a Specal Writng Group of the Soroke
S _u“ sk gl’Ld. i B 1I1. ikt e !b Council, American Hearo Association. Circaderion 936311671174,
diagnosed with a presumed SAH, and treatment is 1906
started. lI}-'pn::n'e:ntilatiim and treatment with mannitol #. Affleck AT, Liberman 5, Polon J, eral: Providing ocoupational therapy
begin., An intracranial pressure monitor is inserted, and i the imensive care unit Ane § Oveup Ther 40{5):313-332, 1064,
Ol s E:i"-'"f!ﬂ I::I]'EEI'I'.'HJiI'I. and nimq}r]ipine. C O is man- 5. Albers GW, Bates VE, Clark WK, et al: Inreavenous tisue-tvpe
r ] I = I in th .I('L'; I irce vl dav 3 4 t ':':IIZ-'I:‘\-I.L!iI'I'ZIE!':ZI'I acovator for reatment of acute <rroke: the soandand
aged clinscly in the 1. : EII!'IIII ATter three days comes ou rreatiment with alteplase o reverse siroke (STARS) soudy. FAMA
of the coma. He remains intubated and has an MRI/ 2RI(N1 14511350, 2000,
' | : ' I L W WlH . o i LIS f. Albers M Diaenosis and preatmen of ischemic stroke. dwe F Wed
MRA performed that shows a probable berry aneurysm f. Alberts MJ: Diag | | k FM
on the anterior communicating artery. 10602211221, 1999
A cerebiral ungiu*—*mm 15 pﬁ:TﬁJF[]‘I':.:ll and 42t s 7. Antplatelet Trialists’ Collaboration: Collaborative overview  of
AR .IT]I 2‘1&:' Frg . 4 : e randomized trials of antplatelet therapy, T Prevention of death,
wurysm 15 clearly vis L has response L g 3 ' S
i B ALY ; = # i ; e b E'E_ % mwvocardial infarction, and stroke by prolonged anoplatelet therapy
the trearment and is extubated on the sixth hospital in various categories of patients. B 308(692 1kS1-106, 1094
dav. s neurologieal examination reveals muld disori- 8. Antle D, Leafgreen P: Reducing the incidence of pressure uleer
entation, dysarthria, and tetraparesis more pronounced development in the TCUL AN HH{S)MEE-240G, 2001,
1 ."'l..'il:-|ul'|.|| E: Hemodileoon in oacute stroke.  Cerslvovase D

on the right than the lefw.

'|l:'~.'||3:||5-|:': [BELT I LRV Y
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1o have a successtul transition, there are stages in which
the survivor and the i.i!rlilil_'..-' e I,Elrn;_:ﬂ,lgh- e o el Sug-
gests stages that include denial, which protect one from
intial overwhelmimg emotion; grieving {(as disonguished

rom  depression), i which one mourns the loss of

function: role transidon, to include “care-receiver™ the
development of optimal independence, which includes
compensatory technigues and adjustment to a new body;
rebuilding a social support svstem; and reinegration
into the community via instrumental ADL It has also
been suggested that there are three domains in recovery:
physical, psychological, and social. Important 1o these
domains is self-worth, which is related to participation
and to quality of hife. While stroke has grear impact on
cogrition and physical tunction, it is also criteal wo address
self-image and sense of being (psychological domain),
and changes i relavonships (social domam). As farmly
members also change roles due o stroke, it is important to
promote 8 positive self-concept and  positve social
support both will have an impacr on funcoon.'™ The goal
with cach of these models is toward acceptance of any re-

1!'I:‘|Ell1i1'l:l|_-'_L Ii_ll-:i;'lijlil'il.}' l_l[lil 1]1-!._‘ rerurm Lo a ﬁﬂli:—:ﬂ-‘iﬂg i_]l_]:.l.lil_:!.-' I_li.

lite. See Chapter 3. Emotional reaction following stroke

has significant implicatons  for recovery, Feelings of

helplessness or hopelessness affect survival rate,™ apathy
affects functional abilitg,™ and depression and anxiery
affect function and recovery. 18455

Oine's cultursl h;uﬂcgrr,:-:-.lm_] alsis may p|:|}- a role m
how one copes with illness, disability, and rehabilivation.
As stated earlier, cultural values and attimudes may
devalue any form of dependency. Consequently, a dis-
ability may add 1o feelings of alienation. Fram a cultural
perspective, psychological conditions also may be viewed
as a4 weakness of character, This further stigmatizes the
individual and leads o the avoidance of acknowledging
teelings and of being treated. ™

Health  professionals, withour mrending o do so,
mayv hecome enablers of the loss of personal identity
and dignity and contribute to a diminished selt-esteem.
When an individual 1s referred o in terms of a disablhing

condition (e.g., “a right hemi™), one’s dignity and sense of

personal worth are challenged. This adds to whart may
be emerging as a damaged sense of self within the context
of social stigma. Many individuals go w great lengths
10 ';,,'l:_:l'l'lﬂ_'l'.:illl |.]|§_'\.'i'|I Llibﬂ.]]i]ilif‘.ﬁ 1.'|'|:_:I'|!'| L:I_]‘I-::r',h (N8 :I"-"Hil:'. ]_:l{'.'i['lg
identified as having had 2 sroke™ Although much has
been written regarding the negadve emotional reaction
N 'J'I-TU]{L',. |_|'|I:_'Z Ellggﬂ'bli‘l_”l Ig'l]tl” I"li:lfl- i_:ll;,'.ﬂ_f'll rl'l:.l_l:ElL'. t]lﬂl i.r_:r 'iFlI:_li—
viduals whose lives ordinarily are characterized by crises,
dealing with the consequences of stroke is not considered
a1 t'xl,r;11_|r|,]i|1::|'_'_.-' everl but jl,::;:t another hile L‘]mngu,":"'
Although this challenges the general assumption thar
anyone who has experienced a stroke also will experience
gT'iL'!I.’ ]l_llbbl Hr'll_] I,]I"-,ulﬂ_'.b:u.,c"; l;_';_:l'l'l:uil;lﬂ'l'”'lg t]lﬂ: context r_ﬂ.i_ml:,‘.‘b
life in which stroke occurs is imporrant.™

PERSONALITY CHANGE FOLLOWING
STROKE

While it has been noted that a change in personality may
tollow a stroke, and this may be related w leston locavon,”
the change is characterized as any of the following types:
ageressive, disinhibition, paranoid, labile, and apathetic.™
Although some of the symproms may appear w be con-
sistent with the signs and svmproms of specitic psychiatric
conditions, they often emerge as negative emotions or
hehaviors that do nor meet the erteria for partcular diag-
noses, hese can range trom caphoria to uncontrollable
tears, from worry to agitation, from disinterest to hostil
ity, or from paranota and guarded behavior to excessive
dependency. Despite the behavioral expression of these
emotions, they tend not to reflect an underlying mood
and may add w the embarrassment experienced by
the patient.” These behavioral changes are particularly
difhcult for the caregiver to manage, and they do not
respond to medicavion,

Apathy is a common change that occurs, with some

-

stucies sugoesting between 200 wo H1% of stroke survivors
display some apatherie behavior? Although apathy can
be a symprom of depression, it can also be a separare
':'I'_:IHHLTUL'l:_ LHOUNITS IR I:.I'ﬂ.,:{]l[l'.'l'l.ll:l," L]l:;lil |_]i'l_'||":_‘.HHi':]'||.| :;]Ill:l
affects rehabilitation and recoverv.* By its very namre, the
impact of apathy on energy and motivaton clearly effecrs
engagement i the rec wery and rebabalistve process,

DEPRESSION

Ameng the most significant considerations in under-
standing the characteristics and consequences of stroke is
the relanonship ot depression to onset, recovery, and
rehabilitation of persons with stroke. Becauwse ol the
neurophysiological changes and because of the reaction to
the consequences of stroke, depression has major implica-
tions for the course ol recovery. Despite the causes ol
depression, assessment and  trearment of depression
affects psvchological, funcuonal, and medical healdh,
The 1';1]:!I.i+_|r1:.h1'[_r berween cerebrovascular disease and
depression has long been smdied. Depression is both a

il

risk factor for stroke™-
136

and a major consequence of
stroke, For nearly three quarters of a century, the
assumption held thar depression following a stroke was
related only to the functional and social consequences of
the disability and not to the newrological damage of the
le‘l_l‘l‘il;,'. 'ilHI:_‘..H.. T~|1r|:.|:. ILII;_'.'I::H‘I_:l'L':i "I'.I:'I"U:' I'l”l'i"n"L'Z"n"(_‘.T. ] bl[ll'_.l:l." LCOr-
pared depression in individuals with stroke to individuals
with orthopedic condigons, with both groups matched for
Fuanctomnsl ;l]_:iii!,:,-, Tlye .*jigrn'iic:jni icrease ol ql-:_:]mr-:_::;:;:ii,rrl
in the group with stroke led the researchers to believe that
depression was related to something more than a reaction
toy functional iauﬁ;i“!,}'.ﬁ More recent studies show that
depression in stroke can occur at any time; during the
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54 Stroke Hehabilitation

area to counter an inability of another arca; ratonaliza-
tron, which Erruriqlr;x-: reasons or excuses for not i,:n:,‘.'iill_-' abile
to accomplish tasks or goals; and diversion of feelings, in
which unacceptable feelings are altered into socially ap-
propriate behaviors.,” How defenses are used also can
give rise to how one is viewed by the treating therapist.
The therapist may misinterpret behavior guided by mal-
adaptive defense mechamsms and label the individual as
a difficult patient.™

As the chronicity of the disability becomes apparent,
the ndividual and one’s social netwaork must deal with the
long-term effects of the stroke. Most immediate is the
perceived change in oneself. Because role, lifestyle, and
where one 15 1n one’s hife cycle affect one's emotonal
reaction, trawma brings forth changes in what one can do
and in how one sees oneself. Although time may enable
one to develop the adapove defenses necessary to deal
with the anxiety surrounding illness, disability, and the

unknown, one’s psychological adapration mav be under-
mined if the symproms are not alleviated. The resultant
reaction to stress is often o universal loss of self-esteem
|-:]|]L:11r'::{i |.'|"|. {i{:rl'rl,,"';h'}i.ﬂ_:ll'l. 112]]:3L-|:i|'_|'t'i'i'l;'. LESE S ‘I_l‘i. (_lq*.|.1,,'r'|hL‘:-i
may then ensue.'’!

Peycholomeal adjustment w illness and  disabilicy also
';,l.l;_':[",,‘l'l‘l_]:"; LRI E}L'rﬁull:llil_'.." CUEATTLICES; l;_:r_lr1.';i:_‘q[1|L‘.r1L]_';. irH_“'.-‘iLll_l—
als who have had strokes need to be understood from
the perspective of their character traiws, their cultral
background, and the psychological consequences that are
reactionary and physiologically based. Some evidence exists
that personalicy characteristics play a role in the develop-
ment of stroke, in the recovery from stroke, and in how one
participates in treatment.

Almost a half a century ago, it was sugpested that
personality  constructs  charactenize how  one  copes
with tllness and engages in treavment, and thar healih
care protessionals should understand and adapt their
interactive styles based on the pavents character,™
Ome approach to understanding personality 1s by using
the classification system typical of those with personality
disorders, such as the dependent and overdemanding
personality, the controlling personality, or the dramatic
personality. How individuals use those characteristics
to cope with the stress and anxiety associated with
illness can assist the therapist implement treatment.”
I:Ul' I;,'..".l'llr'l]:llll;'..| ]};]Ii:;|11.-j 'ﬂ.'i!,.l'l l:,:':}'lﬂ]fll_]l:‘ii"."{‘. Elt':'l'ﬁﬂ_'ll'l:zliil.i'lfﬁ ".'.']'ll_l
ask for details and facts will benefit when the therapist
provides adequate information to calm any anxiety, and
'||'|'|'|L':]|. L.I'IL" 1_h|:_:r;i'|_1i:;l {‘.l'lL'l_lLl'l'ﬂgL‘.H |_.||.'L‘. i:l::Hi::rﬂ [ia Lfg'l.l'-CL" :_']mr'gl:.
of certain aspects of treatment.™® A second approach to
understanding personalivy 15 based on coping styles used
i stresstul situations, This AP wach allows one Lo 5]1a[}|:.
the rehahilitation process so that it reflects the patients’
coping style."™ A third approach is to identify whether
an mndivadual has certmn emotonal  charactenstes,
characteristics which are thought tw reflect positive

rehabilitadon outcomes: ability for reality resong, ability
Loy self-reflect, and ;1|,|i|i1_l,* 8] :;ICliiIU‘-'.-'l.ﬂl]gL‘ aicd griq;r-:,: for
loss.” Individuals who have sustained a significamt
physical illness or injury are struggeling with emotional
crises and revert to using characteristics from past situa-
tions.’® Understanding personality and its role in coping
1s critical tor rehabilitation, for different styles promote
tuncuonal adjustment and improved qualice of life.””

Culoure s 2 major determinant ol one’s beliefs and ar-
titudes, plays a major role in how one perceives illness and
disabnlity, and may mfluence how one interacts with
health care providers. The meaning one ascribes to illness
and how one behaves toward illness may be a functon of
personal and cultural health tradioons, Assuming the sick
role, which demands that one adjust 1o the role of patent
and then relinquish that role to resume independence,
may be determined culturally, For some, one’s cultaral
backpground may promote motivation wward rehabilita-
tion and recovery; tor others, it might obstroct progress.
Culrure dictates how one interacts in any social organiza
tion (a2 clinie or hospital is a social organization); how and
'r'l-'l'lL'Zil LR N L‘:J|11|1L1r1]in:1’|t(‘.1-:; |'|‘|_|"|ﬂr onne dﬂ_‘.il]"_l- 'ﬂ":ilil ]]Er:if_:ﬂ'li!l
space, particularly as others intrude on it and how one
considers fumure goals."" Cultural habits may influence
]'H PRy LRI L'.‘ipru&i:i:::; I::lllﬂ_f:'j';_'.H. :ir1|_]. '||' e i'j r'L‘bL'r"r'l.:.d, ]”H:l."
be misperceived as one being unmativated, goarded, or
disrespectful.™ Like personality traits, one’s cultural hab-
its may be expressed as a2 means o deal with stresshul
SIIATIONS.

It may seem logical for an individual who has suffered
a stroke to be open with health care providers with one’s
teelings, goals, and concerns. In patient-centered practice,
health care professionals expect to rely on patients to
inform and instroct them as they evaluate and plan trear-
ment for optimal occupational performance. However,
some cultures prefer the health care provider to assume
somewhat of an authoritarian role,” others may express
respect through the avordance of eye contact yer expect
the health care provider to be solicitous in recogniton of
soctal worthiness,” and others may appear mistruschul and
uncommuenicative, ™

Having a disahility thar challenges one’ independence
s particularhy ditheult for those indmvaduals for whom inde-
pendence, control, and individuality are importam values,™

I]'I.E,l.l;‘.l;_‘.l:l:l 1_]1{;5:,‘. LII!IrilHJlL_'-j ﬂ.,‘.".'ﬂ_‘.'l'ﬂ_l_'lfl..ll;l.-' '|'|'|i:|:|." ]r]l_htiL‘;lH_‘. e irl
the rehabilitative process but initally make it more
difficult to deal with a trauma that robs one of these values,
]]l. :u]-liih.l_rrl? L'l_'l.lE,'l_lTl;'. |_=II.|_I;'Z” [lrL':i(_:Ti]_lt:t; t]ll;_f rr_l[:_::-: LETTLY aiSsSLITTRE
in a social or tamily structure, For these individuals, coping
with role change becomes even more challenging.

The p,g._l,-'l;hr,bh_lgi =l conditions so ]_111_:1.':|];_:1|I, fu-“:n'.'i:ll_g
stroke are particularly difficult for individuals to deal with
if their cultural heritage is intolerant of psychological
conditions, "".]L]ml,:_g]i sorne culitaral STOYS r-:,'|}' on verhial
expression and take pride in expressing their fee

jng‘m
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{1 Stroke Hehabilitation

OCCUPATIONAL THERAPY PRACTICE

Throughout this chapter, reference has been made ro the
effect of psychological conditions and psychiatric disor-
ders on recovery and rehalalitation, Personalite trais™
and levels of stress, "™ have been linked with mortality
rates from stroke, as have severe forms of depression.™
Personality traits related to self-esteem and coping stvle
have been linked with ability to resume independence. 27
Participation in meaningful activities may be the best
indicator of recovery,™-1%:2.2846

Depression and anxiety have perhaps the greates
impact on recovery and rehabilitation. Depression has
been linked in general with recovery from stroke, with
deficits in physical function,™ and with deficits in impair-
ment in daily living."'"* Even depressive symproms
without a clear diagnosis are hnked o poorer funcoonal
status,” The presence of anxiety also reduces functional
ahility and diminishes social networks.’

Assessment and treatment of psvchological conditions
and psvehiatnic disorders 15 cntcal when working with
individuals who have had a stroke and with cheir families.
As reviewed elsewhere, studies have repeatedly demon
strated that medication is effective in the preventon®™ and
Lresy el I':'f l[ll;_‘.:";';: ';_":,:I'l'IL.li|_i|:_:|'|'li"i:':I |_||.|L H]'I‘I_ll.ll(_[ I.I‘L' ';_:'::III]:I]L':I'I
with psychological and social interventions.

In 2008, the American Occupanonal Therapy Associa-
i }11ri;[i.'j|1q:q[ s E'J.L'L".f.rlrjr.':'f.'::u;.ru" F.Ir'.i_gr.:'r.*.'_,'i]' Piactice Framemork,
2ndd edidon.” Criteal o the framework, which delineates
the focus of practce and links evaluaton and intervendon
with occupaton, s the mterdependency of performance
in areas ol occupation, skills, and patterns with contexe?
environment, activity demands, and client factors, Key to
the practice of occupational therapy s the understnding
ol how illness or disability allects occupation and how en-
gsagement in occupation depends on che interaction of
physical, psychological, emooonal, and socal condioons.

When using the framewaork as a puide, one is compelled
to evaluate all the patterns and skills necessary o engage
in activity and cocupation.™ Ability to engage in evervday
activities leads o participation in patient-selected contexes
and results in satisfactory quality of life. Because quality of
life 15 measured through physical, psychological, and social
indicators,
require attention: personality traits; cultural artimudes and
beliets; psychological and cognitive consequences of stroke;
emotional reactions o illness, disalalicy, and recovery; and
social context and support. "This information has a direct
bearing on the occupational profile developed, and it
affeces physical, psvchological, and social functoning and
the Pc:l-:,;nl;i;ﬂ fFiar 'i[l[ll;_‘.[,!ll;‘.ﬂﬁlf,_‘.]ll;_iq_‘..

The patient-centered focus of practice’™ is consistent
with what should be the focus of evaluation and interven-
ton, Patients measure success not by the therapsts stan-
dards but by their personal goals.® Indeed, the benchmarks

the areas wdentibied within this L'h:_![ll_l._':l'

(I3

that professionals use o determine funcdonal abibiny 1s
I,_l,-'pinl”:-,' related 1o ph}-‘g-.i:_':ﬂ purﬁ,ln]lun{q:, whersas i:u:il,iq_:!l{:—,;
use quality of life measures.™

The Therapeutic Relationship

There is some evidence thatr psychosocial intervention
may indeed prevent poststroke depression.®’ Given this,
it 15 paramount to consider every interaction between
the patient and therapist as a context for assessment and
intervention.” The relationship that develops presents
an ongoing opportunity to consider personal and social
needs, to clarily and refine goals, and to address the
ambient emotional conditions affecting progress. The
relavonship berween therapist and panent may even
predict positive functional ourcome.” The therapeutic
relationship beging the moment the patient and thera
pist interact. This may precede face-to-face contact,
as each mayv have preconceived notions ol what to
expect. These notions may impede the therapeutic pro-
cess if they lead to inaccurare or unrealistic assump
tions, or they may facilizate the process if they promote
|!'|f.‘. AMATETIERS f_:llu |.'|_"'H]i|'i“ﬁﬁ i”'ll:,l COontexis |E|:|'||, st h‘l;"
considered.

Fundamental wo the relatonship is respect, truse,
NI I::I_H' {]ignil}'} I"l'::ll'lL"'jl_'!.'.l :Iil{] E,l'lL" .||..|||||1_'|. L2 .l_ll;,': -:_:r|1[}:|—
thetic.’™ As the therapist and patient work to develop a
collaboration that can resule in opumal occupational
}1L'r|-nr||1u:|:_'q_:\ pach needs o g e i the t]:L‘T:_I]]-:_!I_ﬂ:iLZ
process to provide meaning and value for the patient.
Above all, this engagement 1s based on respecting the
patient’s individualivy, making 1t possible for the patient
to identify valued goals, and mainmaining sensitivity for
the fears, concerns, frustrations, and disappointments
that emerge. A sipmbicant communicative tool in this
relationship 1s empathy: the ability 1o convey an under-
standing of another’s condition. Not to be confused
with sympathy, pity, or wdenoheavon, cach of which
can interfere with the therapeutic relationship,™® empa-
thy advances the helpful nature of the relationship.
Conveving empathy, along with informing patients of
the processes and rationale behind treatment, anticipat-
ing possible difficulties or obstacles, and soliciting social
support from family or friends, improves cooperation

113

atuil L'::n1||1:||i:11‘=4_'u I treatment.

Evaluation

Evaluating the psychological conditons in an individual
"r'l-|1_|"| Ell_TU]{‘L' .Eil'll_lLlld .l_“_: ]_'h'ITl i_'lE. LY L"i'-'!." 1|'|L"l-i_‘||:|‘i5llti dssessreenl
procedures. In addidon o using specific measurement
tools that target psychological and cognitive functions,
the therapist should seek to answer a series ol questions
via interview of the patient and family and throngh obser-
vation, This process may be a challenge, pardcularly
H- .5]:1{_:{_'1_']1, I;Illg'l_lﬂgi'. ar "r'ibl_'lﬁl :‘i'l_:l;l‘li;:l.l 'ir'l'l[.l-ﬂi'l"llll;_'.'l%l_'ﬁ AT
evident.
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are activities related o personal care {eating, grooming,
ard ]L_l,'g'n_'n-:;]_ g-:_:tting aroard [rur,bhilil_}-‘_], and commuani-
cating. For a person to be self-reliant in any community,
a level of competence is required that enables the
accomplishment of tsks beyond those of basic self-care
iwhich are referred to as |‘.||'|:L-.=1-ir:1] sell-maintenance).
For this reason, M. Powell Lawton identofied the use of
the telephone, food preparation, housekeeping, laundry,
ﬁhnpping, money management, driving or use of trans-
portation, and medication management as important
daily acovites and proposed the term fwstrwmental ac-
fivities r:|||r r!':'u'{].- f:':'r.r::_i (AIDL) 1o describe them?*
{see Chapters 14, 21, 22, 23, and 28).

(Mren when persons are hospitalized, the foous s
on achieving independence in self-care. Christiansen
suggested thar self-care tasks must be viewed as neces
sary from a societal point of view,"™ Although cating and
hygiene tasks are essental for survival and health, dress-
ing and grooming are important o social interaction
and participation. Some expect persons to care for them
selves, Sometimes therapists go too far in expecting
Al ir1g|i'.'i|_]t|:j] 10 [_FL':'I'“_II.'IT'I Hl;'.-l |-—{:‘|r ra SO i”l:'.i"."il:_l'l_lfg'l.l'j
prefer to spend their time in other occupations and
accept the help of others to do basic self-care. Therapises
AT |-'<|11|i]§;';r “'il_!l ;_I'IL" [ Bl ‘I_Ii. I_'IL"T"_'}U'I'IH' HH_L':'II{]EH'I’_H "u’-"i'll'l
persons following spinal cord injuries; persons who have
had a stroke beneht from a personal attendant, so that
1|1:;_1,' have chotee in bosw 1|1¢].' 5[1|:.:Ld therr time in OCCHp-
tions more important and meaningful to them.

A discussion of occupation cannot be complete with-
out @ discussion of sell-etheacy and self-determinavion,
Bandura used the term self-efficacy 10 describe the extent
to which successes or failures influence expectations of
future success or failure.” The experience of success in
doing things (occupations) contributes o a positive
sense of oneself as effective or comperent. In contrast, a
negative view of self and one'’s ability to influence events
can lead to perceprions ol helplessness, Gage and
Polatajko observed that perceived self-etficacy has
been shown to influence perseverance and well-being
and  that 1 can  be through  successiul
experiences. !

According to self-determinaton  theory, intrinsic
sources ol motivation lead persons to encounter new

invodified

n;-h;ﬂlqm_m-;i_"‘ An important (and logical) part of this theory
is the claim that settngs in which persons experience suc
cess helps them feel good about themselves, This enables
]_:lﬂ_‘.r:";(_:l":i 1 I:.illl'{‘. 1_]1L'i:r (E;Iilj' ‘L,']'IH']L"[I?L"" s r "Hl_]i.l:l." i_'IfIE_l ir1
the process to develop an understanding of who they are
and their place in the world.

Fr,:u”i,lwing stroke, Ny indistdogls are not able o
engage in their occupations as thev have in the past
Therapy must create the environment for learning
that fosters a person’s view of sell so that successtul expe-
riences can be experienced and sustained. Opportunities

tfor success must be fostered as well, so that these persons
are mnobtivated to Bee ther ﬂ;ai]:.,' n:El;l][q:ngl;l,.

Clccupation 15 a concept that maust he understoond in
terms of planning and describing the acovites of an
individoaly 1t provides an important process that can
and should be used in the rehabilitation program 1o
improve a person’s recovery. Box 3-1 highlights key
statements that identify the importance of occupation;
these can be translated directly into outcomes tha
practitioners can address today as they plan client-
centered care,

CLIENT-CENTERED CARE

Clients who have had strokes need support to retuen
to their lives as they lived them before the sooke. They
require services that help them bwild endurance, increase
movernent  and  strength, increase  awareness,  obtain
assistive devices such as wheelchairs and sell-care tools,
acquire accessible housing, and gain access to barrier-free
workplaces and  communities, These needs  challenge
rﬂ;]'lfgl.ll:lilhiil_il;:ll'l ]TT(JI-I::HhiU['H_:IlH 4] -::3-."[:_:]14_] I.h::.:ir inlt:r‘.‘:.:nlim]:-:
bevond the clients” immediate impairments to focus on
their long-term health needs by helping them develop
]'Ii_:;l]ll'l}' !:ll;"[lij"r'iUTf'l- (£ il:r1[lrl_11.'-:_: 1,|'|'L'i]' I'IL':H'I_]'I :;Illl:,l “'L':E]—l:ll,,"i'llg
and to minimize long-term health care costs associated
with dysfunction.’

Rehabilitanon LT!_]l_]ilil;_:ﬂl::I”:l.-' has oceurred o msttutions
and is a time-limited process aimed at helping a person
with a stroke reach an opomum level of self-care funcoon.
This approach labels the recipient of service as a patent,
has led the patient to understand thar the therapist would

Box 3-1

The Importance of Occupation

B Occupation is the vehicle to acquire, maineain,
or redevelop skills necessary to fulhll occupational
roles and w provide satisfaction. ™

B [he lack of occupation leads to a breakdown in habits
and physiological deterioranon, which lead to loss of
ability and competency to support daily life®

B Individuals with cognitive loss who remain engaged in
oecupations retain higher levels of functional status
and demonstrate fewer distarbing behaviors”

B Engagement in individually mouvating and ongoing
necupations supplies sustenance for survival, safery,
and enhanced health, ™

B Meamnghul occupations provide individuals with
exercise to maintain homeostasis and to keep body
parts and neuwronal physiology and mental capacites
funcrioning at peak efficiency and cnable maintenance
anqd (‘It'-'-:‘.!(,‘r]’!lml:.l'll.' of sa I;l'sfg,-'ing anil ﬁl.'inn.l]:lring sovcial
relationships,
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Table 3-1
Summary of Tests and Availability

TIME T
NAME OF TEST REFERENCE  ADMINISTER  SOURCE
Participation measures
Activity Card Sort 5 30 minutes American Occupational Therapy Associanon, AOTA
Press
Canadian Occupational 13 approx 45 Law M, Bapuste 5, Carswell A, et al: Camadran sccupi-
Pertormance Measure 1intes tional perfursance weeasere mangal, ed 3, Otrawes, 1998,
CAOT Publications ACE,
Clomununity Integranon 39 10 manutes Willer B, Rosenthal B, Kreuteer 15, et al: Assessment of
(uestionnaire community integration tollowing rehabilitation for
trawmatic brain injury, ¥ Head Thauma Rebabil
B(2):73-87, 1993,
Uu:.ﬂ'it}' af lile measures
Stroke Adapred Sickness ¥l 15 minutes van Straten A, de Haan R, Limburg M, et al: A stroke-
Impact Profle adapted 30-item version of the Sickness Impact Profile
by assess qualivy of life (SAS-SIP30), Stroke
2RI 21552161, 1997,
atroke Impact Scale B 30 minutes User agreement and forms available at the following

Version 3

Reinegration 1o Normal &7 10 muinutes
Living

Medical Ourcomes Study 53 15 manutes
Shore-Form Health
Survey (51-36)

Whorld Health Organiza- i 10 mmnuates

tion Quality of Life Scale
CWHOOQOL-BREF)

Even in the absence of motor impairment, a cogninve
dehicit can greatly impair the ability of an individual 1o
return to tasks done before the stroke.*! Cognitive deficits
incorporate arcas of attention, orientation, perception,
'|_]|':;'I.‘-|Zii:'j| VIS ENOLOT |_H'g:i|1i'.{;‘|liu:|, MEmory, execubive fune-
tion, problem solving, planning, reasoning, and judg
ment, ™ Tatemichs and colleagues showed that cogmiove
dystunction was a signibicant predictor for dependent liv-
i['lg ! |-| L REi";I-L'I"l:J['L.;"":: :,'Il'llll. i'r_:Llrld thfl‘l_ Lll_l::lii'l:l' l:_:lluiir{: i:‘j I'I.'Z]i!lL'LI
to sequential aspects of behavior™ Reading the newspa
per, watching a movie, finding items on a grocery list, or
kr1c11=r'irlg 'ﬂ"hﬂl_ Ly L.ll'::l Ir ||:_:IH1_ i]l. |_|"|L'Z !rl:,i” -l h i | L']ﬁii”l,,'”gl,,':
tor some individuals following stroke" Clients often re-
port feeling overwhelmed with things that came auto-
|l|;|l_1'L'ﬁ|]:;' before the stroke. See 'l.":]m]ﬂ,l:rb 17, ]H} and 19,

[mpaired balance is cited in the literature as a key vari-
able to independence in the community because of an in-
creased risk of Bills, For someone with i1r1p-ﬂi1':;n| halance, a

website: www2 bume.edufcoa/SIS/Stroke-Tmpace-
Scale.hom,

Wood-Dauphinee SL, Opzoomer MA, Williams J1, e
al: Assessment of global function: the Reintegration to
MNormal Living Index, Aveh Phys Med Rebalil
683835390, [Y85,

RANID Corporation, Santa Monica, California.

World Health Organization, 1993

trip to the kitchen for a donk of water 1s a daunting task.
Taking our the vash or resuming bowling may provoke
enough fear o stop these activities. Addressing halance
impairments m the hospital setong may not ansfer w
ability i the community, so testing of the individual’s
ahilities ourside of a sheltered rehabilitation clinic is es
sential, Decreased motor function and coordinaton con-
triburtes 1o poor participation in prior activities by hmiting
||'| ':HL'Fillh_'L" 1 Wrilr..:, il |-|:1L:|:|, O resmne ]:lllﬂ}'i'l:ly' I{:|1r1i:i. Ht‘.t'
Chapters 8 and 9,

For individuals with limited mobility, home and
l:_:l_'lrl'lll'l{l'l'lltl_' ALY i':l [}Ti_lh]n’.]]lﬂliﬂ,:- r.:l'l‘“il:,'l_lll_'l. 'l-'l-"iil'l :-:l:i:ir';:
or the inability to ambulare long distances limits the
scope of actvities for survivors of stroke. A home visic
Lefore qii:j-:_'hurgr is recoimmended to resolve any T
mediate issues with inaccessibility, as individuals com-
monly receive equipment that does not fit in their
linnes., Olbstacles inn;_'hlding stairs, furnitare, power
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Slroke Fehabiitation

Institutional Services Community Besources

Treatmeant | |F'h1,-'5u:al A-::Tl'-'nﬂ I_Suclal ‘Feer Supnﬂn] | Productivity I

Fitriess cantor
Therapaulic pool
Frarpise classes

Hame hizallh
Acule Henabilllation
Cang Skilled nursing
Cutpatient

Religicus activities Schaool
Family activities Work
Community activitias | | Volunteer work
Hobbias Homeamaking
Sports Parenting
Clubs
Frisndshin activities

. Rehabilation Irfiatives -

Clpportunity for motor training afrategies 1o support percrmance

Strategies o support communication
Sell-management skifls

Farmily and palient fraining
Driving assessment and Lraiming

Home assessment'management Return 1o work training and accommodations

Figure 3-3 Contnuem of care in stroke rehabilitation,

CASE STUDY

Improving Participation through Cccupation—cont'd

promptly called 911. When paramedics reached her,
the dysarthna was severe and she had complete left
hemiplegia. She was oriented to her name and where
she was but not 1o the date. In the emergency room,
Rosemary was determined to have sustained a large
right middle cerebral artery stroke. She was admitted
immediately 1o the hospital and was referred 1w the
stroke team for evaluation and treatment.

Rosemary’s deficits included the following, She was
unable to move her left arm or leg. She could roll in bed
to her left side using the bed rail, but required maximum
gssistance to roll ww the nght, She was dependent with
her transfers and basic ADL. She had a left visual inat-
tention and decreased sensation on the left side of her
body. She was sleepy and was unable o work with a
therapist for more than 30 minutes a1 a ume,

Over her first few days in the hospital, Rosemary
began to mmprove. She was able to tolerate more time 1n
therapy. She could support herself while sitting on the
edge of the bed and began to play an active role in her
ADL. Rosemary was able to move from her bed o a
chair with 73% assistance from the nursing and therapy
staff. She was tolerating sitting up in bed and a chair for
extended periods throughout the day. The team met
to determine the course of Rosemary’s rehabilitavon,
Ar the team meeting, Rosemarys living alone in a
two-story home located in the city was revealed.
Muluple steps were required to enter. She had two
bathrooms in the house; however, the bathroom with a

shower was located on the second floor. She had no
tamily locally. Her home was locared within walking
distance of the doctor and a large grocery store.

Rosemary was a violinist in a local quarrer and tanght
violin on the side. She had few friends other than those
in the group with whom she worked. In addition, she
was driving (and using public transporration), cooking,
shopping, and managing her finances independently
before her stroke. Because of these responsibilities and
her lack of support at discharge, the team decided Rose-
mary would benefit from inpatient rehabilitation.

(n admission to inpadent rehabilitadon, Rosemary
was evaluated by nursing, physical therapy, occopational
therapy, and speech therapy staflf members. She required
moderate to maximum assistance with basic ADL and
transfers, She required 1005 assistance to walk using a
walker and an ankleffoor orthotic. She was able to move
from her bed to a chair and back with 75% assistance.
Her memory was good; however, she indicated that her
attention was not, and she appeared easily distracted in
the clinic. She was oriented to person, place, date, and
situation. Her speech remamed sharred, but her swallow
was normal. Rosemarys endurance improved greatly.
She continued to show subtle signs of a left visual
mattenoon, and her left arm continued to be weak
throvghout. Manual muscle tests indicared strength
at the shoulder and elbow was %4, Strength in the wrist
and hand was %5, Sensadon was normal o pin prick and
temperature, She was diagnosed with depression and
was treated medically. The only inrerests srated in her
chart included playving and teaching violin and playing
bridge.
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virgil mathiowetz

chapter 4

Task-Oriented Approach
to Stroke Rehabillitation

key terms

model of motor behavior task-oriented treatment

stra trsgi-cﬁ

motor learning

task-oriented evaluation
framework

motor control

maotor develd ipImEnt

chapter objectives
After completing this chapter, the reader will ba able to accomplish the following:

l. Describe the motor behavior (i.e., motor control, motor learning, and motor
development) theories and model that support the occupational therapy task-oriented
approach to persons after stroke.

2. Describe the evaluation framework for the occupatonal therapy task-oriented approach

and identify specific assessments that are consistent with the approach.

b
.

[Describe gem:ml treatment principles for the m;uup:ari{mﬂ[ Thr:r:apjp' task-oriented

approach and their application to persons after stroke.
4. Given a case study of a person after stroke, describe occupational therapy task-oriented
approach evaluanon and treaument strategies that you would use.

This chapter provides a theoretical foundation for the
occupational therapy (OT) wask-oniented approach or
a function-hased approach for persons after stroke.
Marthiowetz and Bass-Haugen™ proposed this approach
in 1994 based on the motor behavior/motor control,
motor development, and motor learning-theories and
research of that ome. Motor behavior, O theories, and
research have evolved since then, so the OT wsk-onented
approach has evolved as well.™** This chapter represents
the most recent thinking regarding this approach.

80

The theoretical assumptions of the neurophysiological
approaches, which include Rood sensorimotor approach,™
Knott and Voss proprioceptive neuromuscular facilita-
tion,™ Brunnstrom movement therapy,’ and Bobath neu-
rodevelopmental treatment™” were based on the empirical
experience and research of their time. However, as the
motor behavior theories changed in the 1980s and 1990s,
the assumptons of the ncurophysiological approaches
were challenged,™" and alternative approaches were pro-
posed. 1230343 Recently the theoretical assumptions of
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can affect occupational performance tasks and/or role
]_1q;ri'q3r|11;||1L'i'- “Tin soane cases, 1_1r1]:.,' Gite pr:irn:;r}-‘ [actor
might determine occupational performance. In most
cases, occupational performance tasks emerge from the
interaction of many systems, The on-going interactions
berween all components of the madel reflect its heterar-
chical nature.”**

In addion, any occupational performance task affeces
the environment in which it occurs and the person acting.
For example, if a padent with hemiplegia becomes
independent i deving by using assisove echnology and
adaptive strategies, the patient’s ability 1o drive would free
tamily members from needing to provide transportation

tor appointments and social evenes, The paoent woulid

be able o resuime the role of dever and the sk of

driving, which were likely meaningful to the patients life.
Thus the occupatonal performance task of driving affeces
persons and objects in the environment (i.e., assistive
technology added to the car). The task also affects the
person and the associated components. The ability to
be less dependent on the family may affect the patient’s
Hl,,‘..l i.—l;,":i“:lf_‘.lll El”"l-i li‘-'ﬂ.‘.l:l.-' [:'i.l;,‘..., |_'|.E|"| L'I"II_I"JI H.'il_'l]
The pracess of driving “provides the patient the appartu
nity to solve problems and w discover optimal strategics
I-(:Ir ]_1t;r[;=1rr11i1tg n:;'l"_'i!{h'. FFl'l:i:"i ir1 Hl_]‘l,,'l'll;_'l,_":l al I;,'.Ii';_'.'ll.‘l_::,"i ';_'Ugr'l'it'i'."l,,':
and sensorimotor subsystems and the ability 1o perform
other functonal tasks,™

The 5[}L'|_'if'-u_' COMPOnEnts L';:Llf,'n:-:.,-"sl:-::nl'::‘.l of the Systenns,
which influence occupational pertormance tasks, mayv be
tramed in T erminology.' Components of the cogni-
tve (mental) svstem include orentaton, attenton, mem-
ory, problem-solving, sequencing, learning, and general-
ization ability. Components of the psychosocial system
include a person’s interests, coping skalls, self-concepr,
interpersonal skills, self-expression, time management,
emotional regulation, and self-control skills that could
affect occupavonal performance tasks, Strength, endur-
ance, r':il'lg{‘. Il'j. Erl'l[i”-l'l.' .H*.‘.I'I.HI'H':.' I]['H‘:l[(jlﬁh JI.I'H] [Hii‘l]l
perceptual functon, and postural control are components
associated with the sensorimotor system. The environ-
ment includes physical, sociocconomical, and cultural
characteristics of the task itself and the broader environ
ment, Components of the physical environment system
include objects, tools, devices, furniture, plants, animals,

il 13:-:':.-':-:1:; .

I;lﬂ(_[ |I||:_f |'|HH_|]':_|! :il'll_] ]:l1|'i[| l;_'.'lL"-'i'l":_J'l‘!l'll".:l'llE.. 'I-'I-'I"Ii‘l_'ll'l L:l_l‘llld |iEr|iI
or enhance task performance. The social supports
provided by the family, friends, caregivers, social groups,
I:_'li_:l'lrlil||.|r'|'i|,,:l.-'| i!l'll_:l E-l'll.fg'l'lﬂ_'iﬂl TESOUTOES are L‘l_l|1=:]1l|r1L‘r|1:-j l:_:ll-ll'lL'Z
socioeconomical system, which could influence choice in
acovities, Finally, components of the cultural system
mclude  costoms,  beliels, ;lﬂix-'il;}' patleris, Lehavioral
standards, and societal expectations, which also could
affect occupational performance tasks,

The mclusion of role ]_J-:;rﬁ_lrrn:ln-:_'-:_' i this Systems
maodel reflects an O, nat a maotor behavior perspective.

“Occupational therapists believe the roles that persons
want gind oeed o FelB determmne the 41-:_'(:1,|];--<|1iq:z|;|] per-
formance tasks and activities they need to do. Conversely,
the tasks and actvides persons are able w do determine
what roles they are able to fulGIL™ Box 4-1 summarizes
the assumptions of the (7 msk-oriented approach.

EVALUATION FRAMEWORK USING
THE OCCUPATIONAL THERAPY
TASK-ORIENTED APPROACH

The therapist conducts the evaluation using a top-down
approach as suggested by Latham.™ Box 4-2 gives a frame
work for evaluaton, Evaluanon efforts focus moally on
role performance and occupational perlormance tasks
becanse they are the goals of motor behavior. A thorough
understanding of the roles that a patent wants, needs, or
15 expected to perform and ol the wsks needed o fulill
those roles enables therapists to plan meaninglul and
mativating reatment programs. After a patient has ident
fied the most mmportant role and occupational perfor-
A nce: |iF|'|i1$'||_i|:_:l'|'tH.| ||'|L"r':1|_'|ihLH [ e L li!:‘i]{ 'J|.1'|=|.|:I..:":i.:"; [ iL]L'r'IL'HI:L'
which subsystem ot the person or environment is limiting
tunctiomal performance. This process may indicate the
|'|".._"§.\_H.| I"I 1 'L"r'ﬂ]{lﬁl_l.‘l H1 ‘I_I‘!- ';li'll;_‘.l;,:“_'.ﬁ_l. Hl.lhlﬁ_'r":ll;_':ll'l."i l_ll:. [EI{'. ]_]L_'.THT_“I 0ar
environment.”* The emphasis on role and oecupational
performance in the O tsk-oriented approach is consis-
cent with the ides that OT evaluanion shooalad be pl'hrmri]}-‘
at the participation and activities level rather than the
impairment level, using World Health Organizadon™
terminology, The therapist needs w use quabitatve and
quantitative measures during the evaluation process.™
“Iheretore, therapists use interviews, skilled observations,

Box 4-1

Assumptions of the Occupational Therapy
Task-Oriented Approach Based on a Systems
Madel of Motor Behavior

B Poersonal and envirommental SySLEms, im:lu-:ling the

central nervous system, are heterarchically organized.

Fanctional tasks help organize behavior,

B Occopatonal performance emerges from the
interaction of persons and their environment.

B Fxperimentation with varions strategies leacls to
opuinal solutions 1o motor problems,

B Recovery is variable becanse patient factors and
environmental contexts are unigue.

B Behavioral changes reflect ateempts to compensare
and to achieve task pertormance.

Drata from Mathiowers V, Bass-Haugen J; Assesang abalites and
capacities: motor behavior, In Badomska MV, Latham CAT, edi-
vors: Oecupanional theragy for physical dysfienceiem, od 6,

Baltimare, 2008, Lippincort Williams & Wilkins.
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Third, padents rate their own performance and their
satisfactuon with their purf:;rulnrln'u i the [ve most
important problem areas. Therapists may unse these
performance and satisfaction raongs again as outcome
measures, measuring change across tme. If therapises
are concerned that a patient cannot rate performance
accurately because of a cognitive mmpairment or age,
therapsts may vse direct observation of selected actvities
or a caregiver interview to verifv the information.
The information elicited by the COPM is unique to each
patent and the mdmaduals environment, which s an cs-
sential part of the OT task-oriented approach (Fig, 4-3),

Another recommended measure of occupational per
formance specific to ADL and [ADL s the Assessment
ol Motor and Process Skills |:'_-1||__'I,-I|:'E:|::|_-:"I The assessment
iz client-centered because the person chooses two or
three ADL or [ADL tasks to be performed, which
ensures thar the task or activity 15 familiar and relevam
ta the person being evaluated. The purpose of the AMPS
is “ro derermine w r or not a person has the neces
sary motor and process skills to effortlessly, efficiently,
LH I-ﬂ.'l:!r' I;I'I!i‘li i:hﬂt:puﬂ-:]ur]ﬂ} |_'|'L:["|-|:_:lrr'|'| 1_|'|l;_'. .'IILT}T lii:il‘l:H r'll;_‘.ﬂi_]l.,'l_l
for community living.”™ The AMPS is appropriate
tor persons from diverse backerounds and with diverse
'IiL'L':I'_l:'j :;I'IH_] il'l“_‘.rl,,':"‘ti ]'IL' S LIS ]t ]'Iﬂ.!'i I.I‘L':I;,':'I'I "iti;l:ll.dﬂrl-li?.l,,"l'_l
internationally and cross-culturally. *A unique feature of
the AMPS is that it can adjust, through Rasch analysis,
For the |;|1'1'|'-|L'L|]l;_1,' of tasks [u:rﬁ,lr:n;_:d and the 5:,'&';:1'i1}-' of
the rater who scores the client’s performance. In addi-
tion, it allows a therapist to compare the performance of
chents who performed one ser of tasks on mminal evalua-
tion with the results of a re-evaluation on a different
set of tasks.™ The primary imitation of the AMPS is
that it requires a hve-day taiming workshop o learn
how 1o administer the assessment in a reliable and valid
way. Computer software to score the AMPS is provided
as part of the workshop, Finally, the AMPS assists
the next step in the evaluation process, because it re-
quires observation of patients performing occupational
performance tasks (see Chaprer 21).

While evaluating occupational performance  tasks,
“therapists must observe both the outcome and the pro
cess (Lo, the preferred movement patterns, their stability
or instability, the Hexibility 1o vse other patterns, elh-

ciency of the patterns, and ability o learn new strategies)
to understand the motor behaviors used to compensate
and to achieve functional F.[Uql.]".. * Determinimg the sta-
]_ﬂilu I'iII |_|"|L" Trtar II‘L"I"l 1'||'H'|r l"'. IJrl[}UTI;'IHI_ 10 l:lL'tI; T1l|1r1g |_|"|L"
feasibility of achieving behavioral change in treatment.
“Behaviors that are very stable will require a great amount
al trme and elor 1o -;_]1.a|1g-:;, Behaviors that are unstable
are in transition, the aptimal time for eliciting behavioral
change.™ Thus, when behaviors are more stable, a
Compensatory ;l.}mprt_'n;l,-;_']! iy bse ariomst appropriate; when
behaviors are unstable, a remediation approach may be

more successbul. Quantitaove and qualitagve measures
are needed o evaluate the process of task [H::'f:_n'lrl:irm'u-

The third step in the evaleation process involves task
sclection and analvsis. The tasks selected for observatdon
should be ones that patents have wdentfied as important
bur difficelt o do. Task analysis requires therapists o
observe their patents performing one or more occupa-
vongl performance wsks, In o most cases, observanon of
performance happens as part of the second step deseribed
previously. Therapists use task/activity analvsis to evalu-
ate acovity demands, context, patient factors, performance
skills, and performance patterns to determine whether a
match exists thar enables persons to pertorm occupational
tasks within a relevant environment. If the person 15 un-
able to perform the task, therapists attempt to determineg
which person or environment subsystems are interfering
with occupatonal performance. “In dvnamical systems
theory, these are considered the erivieal conteol parame-
ters or the variables that have the porential to shift hehav-
ior to a new level of task performance.™* Each person has
unigue strengths, imitations, and environmental context
| |-|_L'[' | !1|'|'|:_:l.|{‘L:. Ei-l"ll,_'.'l'ﬂ_‘.l-i_lrﬂ, l]'lﬂ,'. L'ri:|i:|;_'fg'|] E_:U]H['l_li I:Illl'::lr'l'll,,".l;_‘.'llﬁ
thar support or limir occupational performance tasks are
also unigque. An cffective mervention strategy for one
]'l':_‘.l".\"_i';,:ll'l HH_L':T H':,TU]{I;" :r1:j_',-' Tial ]_'H.,: ':._'I:-!..L"L'li'r'l,,' E-Ijhr t.l:li' Tl
person. Another concept of dynamical systems theory is
that critical contral parameters also change as persons and
thetr environments :_']1*11123: over e, Therefore, an m-
tervention that worked well early in a patient’s rehabilita-
tion might not work well late in the rehabilitation process
oar "-"il:_'L' Vi Thal.

The identification of critical control paramerers is the
most challenging part of the evaluation process. However,
evidence i the research hiweratre indicates that some
variables or subsystems ol the person and/or enviranment
are potential critical control parameters for persons
after stroke. Gresham and colleagues™ reported  that
psychosocial and environmental factors were signihcant
determinants of functional deficits in persons for the long
term after stroke. In a review, Gresham and colleagues™
r-::l'ujlrl.t;d that 11% o 68% of persons g‘:pfﬂ'iurlﬂ* Lll‘i".’t]';_"‘-i—
sion after stroke, with 10% to 27% meeting the criteria
for mmor Lluprtﬁiﬂn. [n the cognitive area, Galski and
ol le 'll-llll:_'-\. “deh-
E_.”h |'|'I I:,.I::l%"l'l'”;'l‘lH'I ]:li,'litll:,'l.ll"'l'lll'l. nghL‘.l-i_lrL]L‘: 'Lﬂ_]wl__‘_'lllll'lrlr. :!l_li]-
ities (e.g., abstract thinking, judgment, short-rerm verbal
memory, comprehension, oricntation) play an important
r:1|;_: il'l ﬂjﬂ_‘.lL"T”'lil'lil'l._'-_'" ]L_'rlgllh UI- "_'ihl}' 1|r|L| .r|1 'I'll'i"l,]il:_:l_illg
functional starus at the end of hospital stay” In the
sensorimotor arca, weakness, ™ fatilru-:,"' impaired motor
function,” and visuospatial :Id:uh are :L'-s:iun'i:l.u't'] with
poorer functional outcomes. For e o and
colleagues® reported that motor functon :11u.muru] 1-'-'[th
the Fugl-Mever Assessment® was correlated moderarely
ir = (L.6d) with self-care .!hl'][:-.--

1:_.'|:|¢_JFI_L‘L] that Tor [PErSOnS alier stroke,




Image
not
avallable




Image
not
avallable




Image
not
avallable




u2 Stroke Hehabilitation

Although blocked or repetitive practice of the same task
1i1_1r|1':;|]|_l,' 15 not recommended, such Ejr:_]l;l_id_'q_: FIy L h:_-.][}—
ful or necessary when a patient is first learning the re-
quirements of a new task. However, therapists should
shift to random and variable pracoce schedules as soon
as possible 10 enhance motor learning. Random practice
involves practicing more than one task within a session
(e, avoiding repetitive practice of the same rask),
Variable practice invelves experimenting with different
tools tor completing a task, with different locaton of the
tools relagve to the person, or with vaned environments
lor pertorming a sk, In addition, patients should
practice tasks in their natural context whenever possible.
Theretore, ADML tasks normally done ina patient’s room
should be practiced there rather than in the (X1 clinic.
Even better would be patients practicing ADL rasks in
their own homes,

When therapists are beginning to teach patients new
tasks or new ways o perform previously learned rasks,
they mav need to provide some physical guidance and
verhal feedback.™ Flowever, guidance and feedback should
]JL‘. |:,][_lL':rL'ZI:,| l:_:llul.l.ll.l.ﬂ_'.l{!} il lhlil |_|"|L" ]':“_:l':‘j(_:l'l'l I.lllL"'_'l- 1l i:ll;,':I:,:I::IIT'IL'
dependent on them. For a therapist not to pravide guoid-
ance and feedback when a patient 15 strugpling to perform
H| {:;lH]{ |"'| L,.lil-.’-ll:_:'l_llt. l:l-‘ll'u\ Ve, ['I'r”'l.'i{]i"_\l_-_" ]:I]:I_'..""l-iﬂ_':_li .\I_-_'\_'l_['il..ll_”'lll'l\':
prevents patients from learning how to use their remain-
ing resources o get the job done, and providing immedi-
ate anid I_n:_*ql:wnl; foolback prevents p;l'[iq;nt's from ];:;1:111'”5;
how 1o use their own feedback mechanisms to monitor
and evaluate their own performance. If patents are un-
aware of a deficit (e.r., nerlect 1o vse 1mvolved extremity
in a task), the use of 2 videotape of their performance can
supplement their usual feedback mechanisms.” By the
tme a patient is approaching discharge, therapists should
be providing minimal guidance or feedback, The thera-
pist should remember that the goal of rehabilitation is to
train the patient to be independent without the therapist’s
|J|'ﬁﬁt’:1]l‘{:.

In a related issue, patients need to learn how to analyze
tasks and to problem-solve on their own, It the therapst
;'l]w:!}"; :ir1:1|_1,'.-'{:$ tasks for prat ients and solves all their lJrl}lr-
lems, the patients will not learn how to do those things
themselves, In the hmated therapy ome avalable, prepar-
ing patients for all possible tasks, activites, and environ-
s |]'|;:'|1_ ll'l{'.}-' "-'i-'l]] L'“I'lill'[_:ll'll .'illl_l;_"i' 1.|'IL':|." dl c|1llj{.|‘|;!rgn:_:(i IH
impossible. The therapists role is to train patients how 1o
do task analysis and problem-solving during the rehalbali-
l:!liﬂ'll'l E_:ITUI:,:L'JF'J!, = [[l?g'll ||"|. |_|"|L'Z |_i'|]|l;_‘. lil(_f._' e (li‘;{]u!rg-::d.
they are capable of doing those things on their own. From
carly in rechabilitation, the therapist should involve pa-
fretits 11 task ;lil;l]}-‘bi:;i aicd EII'il_]L‘ tlem I_hr:_ﬂ_lgil the [ITOCESS,
As occupal ional problems are addressed, the therapist
should keep patients involved in trving to find solutions to
]_:urc_ﬂﬂmnl_-.. T]u_'r;spi;-:[';: should Ercourage l_'x]'n-:_'riu|q;1t|;ﬁ|_'i1_1r1
to find the optimal solution for that specific person. The

therapist should remember that the same soluton does
ot work Tor all ]:-u!_iu!ll:i [ G f_fh;]pu;r ).

Minimize Ineffective and Inefficient Movement
Patterns

As described previoushy, dm'ing‘ observation ol a patient
performing an occupational performance task, therapists
attempt w dentily what may be crineal personal or envi-
rommental factors that are interfering with effective and
efficient movement parterns. The following strategies are
ways that therapists can intervene to reduce meffecuve
and imetheient movement.

Remediare o Cliemt Factor (hapairment) if it is the
Critical Control Pavaweeter: When therapists dennify
person factors in the cognitive, psychosocial, or senso
rimotor systems as possible crincal control parameters,
then they should attempt to remediate those factors,
ﬂﬂ'-ill[l'li”;' |I|f¢", |"'| ]:II::IHH“Jll;‘.- T'I"I'l'[' t_'.x:!rl]l‘lh‘., II:'l'[‘iian:I ifl{‘.l!li“t‘.(l
decreased strength as one erivical control parameter
that interfered with occupational performance rasks for a
|‘|{‘.r‘::u11 | f.ll;,'.'l' sl I'IIJL:::. FI.'I"lil'-_-::' H.l'“.: Allein !}l_ﬂ{] (R 1':‘.1r'|:1|i:':|_L' ‘_]‘Iiﬁ
sensorimotor variable through the use of exercise and
increased use of the involved extremity for functional
l:i:‘j]{b. FI:}T q_.l'liﬁ En‘.:l':-;r_rrl, |_|'|IL': [ 151~ ‘I_l‘i. L‘.‘i-:.:rl.‘i*-;r. Wils ||iu:|11i1tgrll|
because she saw a clear connection between her exercise
program and her ability to use her involved arm and hand
Foir -:;1.'-::1'].1_];31_',r tasks, The l?lq:m];rig-t alsir l:_‘.1'|-:_'l,'|l,ll':l;l|_-_'_|;‘.|;,| Fer tos
use her involved extremity whenever possible in therapy
and for various homework assisnments,

[n the case of GW,, decreased strenpth, impaired
sensation, and negltau[ of the left upper extremity were
identified as possible control parameters. Therefore,
attempts to remediate these factors were warranted in this
case. However, sometimes remediation of a potenual
control parameter is impossible because of the severity
of the discase process or limited gme available for therapy,
IT\'I H:ll;'h Cases, a4 Imore L"I'H'I‘I|'H.":r'|h:ilt’n'}' HFl[H'”:H"h Iy Tresal-
ment is indieated.

Adapt the Envivonment, Modify the Task, Use Assistive
Technology, andfor Reduce the Lffects of Graviry.
For many patients, the gquickest and most cffective
approach to improving oceupational performance is 1o
adapt the task andfor the environment. For example,
CGillen’! described a patient with severe limitations in
self-care activities following muluple sclerosis and ataxa.
-[.\Il'l;_'.'lili_:ll'.\, i1r|],'|:;|'iT|:_‘.:_§ |:'H_|!1|.'|,|. [ | ok rl_ﬂ 1 [I‘:_'II'L'II:II;I Tﬂ:?jiﬁ.l i r1:|
decreased endurance limited his occupational per-
tormance. The patient’s priority was to gain access to the
n;_'u|1L|n|,:|r1it_1,' and q_'i;|1|11||,!r1i|_],' resources, He did not have
adequate motor control to operate a manual chair or to
control a standard power chair, Therefore, a specialized
power chair was ]_:r-;_',ﬁi_'ri]]l;r] that th;ﬂ.'iqh_:l,] 1_1}}!;1'”1;1] hiead
and rrunk stability, allowed independent tilting, included
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CASE STUDY

Occupational Therapy Task-Oriented Approach
for a Stroke Survivor—cont'd

2. Increase independence in ADL and leisure rasks.
3. Berin planning for discharge to home and
for possible roles for him on hus son's farm,

The patient became aware through the evaluation
process that he tended to neglect his left arm and hand
and was monvated o improve its function. Thus, he was
open to experimenting with using his left upper extrem-
ity to assist during functonal tasks. He was mught one-
handed dressing techmiques with revanders to vse los left
arm and hand as much as possible. For example, G.W.
was encouraged to rase his left arm as he slid his shirc on
and to use his left hand o stalnlize s shirt and pants
while butroning. Various options for tving his shoes were
explored. He chose to use Kno-Bows because of the ease
of using them compared with alternatives. A rocker kmife
was chosen to enable independent cutting of meat. The
therapist communicated with his wife and nursing staff
on what he was able to do relative to ADL tasks and what
adapted equipment (e.g., bath chair) he needed 1o
be independent. G.W. was independent in bathing him-
self when the bath chair was available to him,
He expressed some concern about slipping and [alling
when he would get home. Plans were made to order the
grab bars, bath chair, and nonskid bath mart.

In addition, various leisure activioes including card
playing were explored. He was able w pull cards
toward himself with his left hand but was unable to
pick them up or hold them. A cardholder was
prescribed so that he could play cards immediately.
Although he only had a mild interest in plaving check-
ers, he found out that he could slide enlarged checkers
with his left hand and was willing to work at this
activity to improve his left arm and hand function.

Dhuring ome session, his son and wife came to discuss
his roles at home and on s son's firm, Both of them
suggested that they could ger help for the things that
he could not do. Although (W, agreed that there
were some tasks he could no longer do or did not care
to do, he still wanted 1o do some gardening and to help
with some things on the farm. He did not want just to
sit around and watch relevision. After branstorming
what roles and vasks might still be possible, the discus-
sion shifted to adapted strategies and equipment that
mnght be needed to make these tasks possble,

At the end of the hirst week, he was able w perform
all ADL task with minimal supervision {i.e., reminders
to use his left hand and to search his left visual space).
He could now walk 30 feet with his cane and was prac-
ticing going up and down steps in physical therapy.

Week 2 Treatment Plan

1. Explore the possibility of driving and contnued
oardening,

2. Finalize plans for discharge to home, including
ordering and installing adapted devices.

3. Finalize home program and follow-ups.

The patient was evaluated on some aspects of
driving using a modified car. He was able tw transfer in
and out of the car with moderate supervision. He was
discouraged that he was not able to push in the clurch
with his left foot. He preferred driving a stick shift b
could see that a car with an automatic transmission
would be easier for him. He agreed to discuss gettng 2
different car with his wite and son. (ther adaprations
that might make driving easier and safer were explored.
The ssue of neglect of has left visual field was discussed
and evaluated using a driving simulator. He did have
problems (e, simulated crashes) because of neglect.
It was deaded that addisonal practice with the simula-
tor and other activities to improve his visnal scanning
were necessary before he could drive again.

G.W, continued to use various leisure and ADL ac-
tivities to increase active use of his left arm and hand.
Set-up of the activities was structured to require in-
creased visual scanming as he dad these activities,

Although G.W, continued to improve in his walking
and stair-climbing ability, it was decided that a second
handrail should be installed at both entrances to the
home and in the basement and upstairs stairways. His
son agreed o arrange for someone to do this, In addi-
tion, he agreed to install grab bars in the bathroom and
in the hallway between the bathroom and bedroom,
Sometimes, (W, needed ro use the bathroom ar nigh.

Although he was improving in his performance on
the doving simulator, he was told that he was not vet
safe to drive. G.W. was referred to a regional driving
center, which evaluates and trains persons with disabili-
ties in safe driving. His wife or son would drive him
until he could drive again,

A home program was developed with a variety of
tasks and activities that required the use of his left arm
and hand. He was now approaching the level of func-
tion that made him an appropriate candidate for CIMT.
Unfortunately, access to this tvpe of program was not
teasible for G.W. because of distance and money. The
therapist explained the concept of CIMT and devel-
oped a modified program thar G.W. could do on his
own. The modified program was adapted from a small
study by Page and colleagues™ and provided some evi-
dence that an outpatient program of CIMT could he
beneficial. Three outpatient follow-ups were scheduled
to monitor and upgrade his home program.
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chapter 5

Activity-Based Intervention
N Stroke Rehabilitation

function
capacity
performance
neural plasticity
learned nonuse
constraint induced movement
therapy (cimt)
learning
training
practice
kinesiological hinkages
generalized motor programs
cognitive strategies
strategics for community
participation

key terms
declaratve learning
procedural learning
implicit learning
explicit learning
generalizaton/transfer of learning
intrinsic feedback
extrinsic feedback
knowledge of performance
(kp feedback)
knowledge of results
(kr feedback)
practice conditions
repetitive practice
blocked practice
contextual interference

closed tasks
variable motionless tasks
open tasks

mechanical constraints to
movenent

self-monitoring skills
metacognition
task/actvity analysis
postural ser

postural adjustments
dissociation between body
SEgIMEnts '

activity synthesis

practice challenges

compensatory adaptations

i

chapter objectives

After completing this chapter, the reader will be able to accomplish the following:

1. Apply the principles of the International Classification of Function and the Occupational
rriu:]':,'lp}-' ]Jr‘.ill:_:lil:,'l.," .I.?rii1]|:1_‘.‘r'|"|_lr|'i_ (L] I:_?I:_:I;_'L'IE_FHL'.H_”'II“ l.l'l‘l.,'l:_ﬂl:'l-}" i'l“.l;,':n'ﬂ_'.]'ll_iﬂ,:l'l'l Fur 51_11_1"';_!:.' 5L|r'|'i"|'i_|r.5.

Pl

Understand iml'nljtrtrinn:; of neuroscience stmdies n’r'p]ras;ri-:ir].' and constraint induced

movement therapy to activity based interventions in stroke rehabilitacion.

[

. Design effective practice opportunities for stroke survivors to recover motor, cognitive,
and participation skills.

4. Understand the basis of interventons designed to enhance stroke survivors’ potennal to

achieve maximal recovery,
. Apply principles of activity analysis and synthesis when designing occupational therapy

iy

intervention for stroke survivors.
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PRACTICE AND LEARNING
Goals of Training and Learning

Learning and training are two distinet phenomena, each
with its own required style of practice, The goal of trraiming
is to memorize a preseribed solution 1o a selected rask chal-
lenge, whereas the goal of learning is to develop one’s own
solution, which can be applied m a vanety of situatons,
Based on each clients abilities and role demands, the ocou-
pational therapist determines whether the therapeurice goal
will be to promote traimmg or learming, In therapeune crain-
ing, practice entatls repetitive perlormance of a designated
sequence of behaviors, lask performance must occur in the
actual setting mm which the indwadual plans o perform the
task, because there is no evidence that skills acquired
through training can be successfully applied in different
environmental contexes,”

Learning and training are both internal phenomena
that cannor be observed directly. 'Therapists assume that
training has occurred if performance of a speatic task
improves and persists over time. Therapists assume learn-

i['lg |'|:!.5 UL'I:,:'.I!"I'I‘.('. "."u']'lﬂ_‘.l'l H [!IL':'I"'_;I H ES :_It}ii' (B .g'l]':l]:l.l'l. a new s5¢1
of skills within a variety of situations. ™" Whenever pos
sible, oocupational therapy attempes to promote learning
'::II- L i'If'IILl {:Ugrliti'rl: ';\I\i]lh 1_|"|:I[ ".'-'i]l J_'Iri_'l"-'i‘;l.‘:_: l|'1L'. 'iFII:l'i—
vidual with an infinite number of choices for msk and role
engagement, Practice for learning requires active engage-
ment o tasks thar 1'q:qiui1':: ]_1n:;]ﬂ;::r1—:-.r_l]1.'ing and i1EI=!|]L'—
mentation of effective loundational straregies. Therefore,
before providing practice opportunities to stroke survi-
vors, oceupational therapasts muse first prepare the chenes
with underlying motor, cagnitive, and social foundational
strategies.

Foundational Strategies for "Task Performance

Kinesiological Linkages and Generalized Motor
Programs

When the newromuscular svstem s lunctioning optimally,
a person can rely on automatic kinematic and kinedie link
ages to serve as a foundadon for functonal movements.

Although these linkages are described in a variety of

w:l.:,m,;'“:'” motor control theorsts and kirmz-.iijhggi.ljl,l, AT
that they promote oprimal mechanical inreractions
between muscles and body segments.

CHren, stroke survivors have lost the automatic kinesio-
logical linkages associated with efficient movement.'-"
This mav be a result of imited mobility of body segments,
weakness of specihic muscalar components, or loss of the
maotor program that links muscles or joints during a given
movement sequence. Several automartic kinematic link-
ages are commonly observed durmg opomal movement,
buet are unavailable to many stroke survivors:

m Main-free shoulder abduction through the full range
of mooon relies on scapulohumeral rhychim, a kine-
matic linkage between the scapula and humerns®
(Fig. 5-3).

m The deltoid and rotator cuft muscles are kineacally
linked to ensure that the deltoid fibers produce
|!'||:,: I_]L:Sil':‘.{] ro I':r' III:-:I'I'E':K,'. 1 ||"|L" ]'Illrl'lﬂr'll'i. 1I-.i|'ri1,.|'l‘|_||.1|_
this linkage, an attempt to abduct the shoulder will
instead result in a nonfunctional upward shrug of the
shoulder*! [Fig. -4,

m Cilenohumeral external roration is automarically linked
with end-range humeral flexion and abduction,™

[ |:.|'r:l.._'-:]:l [I‘l_‘l“ﬂ_‘.'l'l'l.‘:l HERS .;llllr_”l'lﬁli.{':;l”:.' ];I'Ik':_:{i "ﬂr'lt.li "."r'Tib-l
extension to allow tor efficient use of extrinsic finger
muscles, ™

] T.l_lrlﬂ_lu[}u]'.'u_' T]1_',.':,]1r|1 }1I'1.Ih’i{1t'5 Frar ',I,I,1|,1H_I[_H"i:itl,,‘. -
teractions berween movements at the lumbar spine
and adjoining pelvis. When rising to stand from a
seated posivnon, tor example, forward runk moton
is most efficiently initiated ar the hips and is accom-
panied by simultaneous pelvic anterior ult.t See
Chapter 14.

Kinesiological linkages can be concepmalized as general-
ized motor programs (GMPs) 5% These *prestructured
sets of central commands™ govern a particular class of
actions. GMPs are designed 10 be modihed in response
to continuous changes in environmental and task param
eters. Therefore, a unique pattern of actvity, with core

Figure 5-3 Kincmatic linkage: scapulohameral rhythm.
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same  lumbopelvie interactions previously practiced in
different contexts, Research f]]l{iiug}-‘ Froan studies with
healthy participants provide support tor the use of this
approach for learning the invariant structure of a GMVE '™
In the termuinology of motor learming scence, these
studies found that a constant or blocked practice schedule
of the underlving GMP, using varied practice parameters,
leads o enhanced transter benehis.

Carr and Shepherds program for optimizing motor
function atter stroke'™ uses five major techniques to
assist patents with developing motor strategies: (1) verbal
instruction, (2) visueal demonstration, (3) manual guid-
ance, (4) accurate and timely teedback, and (3} consistency
of pracuce. In addioon, patents develop skall in providing
themselves with intrnsic teedback about the kinemancs
of their motor performance. Ouicome studies™ of indi
viduals recovering from stroke provide support for dhs
program’s efficacy.! !

Toglia™ and Golise™ developed a systematic ap-
proach to promote gfr.-ntr-.ﬂi:f.ar:iun at cognitive strategies,
in which the therapist grades treatment by changing cer-
tain characteristics of a wask but leaving the underlving
strategy the same. The following example illustrates a
treatment sequence designed to facilitate learning and
gl;_':'ll':_‘.l'il]i'f:;l"_i'::l“ '::II—:'I le'ﬂ[l‘:g:l.' {I_:r ':I.lrg‘llri'.’.ing i'll-l:::'lrr'l'lil.li':_]'l'll

The initial task is the first activity performed by the
patent, such as sorting a deck of playving cards into a red
group {hearts and diamonds) and a black group (spades
and clubs). Near transfer is an alternate form of the initial
task. Using the previous example, the person mighe be
instructed o sort the plaving cards mto four groups
according to their suits or two groups ol odd and even
numbers,

Intermediate transfer has a moderate number of
changes in task parameters but sull has some similarines
to the initial task. For example, the same person may
be asked to create three categories for sorung a stack of
photographs for eventual placement in a photo album,

Iar transfer introduces an activity conceptually the same
as but physically different from the mmoal wsk, Now the
person may be asked to arganize a collection ol magazines
into groups based on general interest areas (e.g., news,
sports, fishion) for display in a clinic waiting room,

Very far transter requires spontaneons use of the new
Ei_r,ll_l,,'g'_'.' ir] (i:-'lii:. |.|l1'f|':_'|i|:_:l'|'|.|"'|..| }I(:'_'i'l."'ili:,:h. I;L'!ll_“'t': |l_:i'|-'L:|i!'|.\_H I |
neighborhood mall, the person may be asked to carego
rize items on a shopping list based on the tvpe of store in
1|||..|1i|:_:.|! 1]1L':|." Can maost ];LL"]J. LI'L' |_'||_]rL'|'|HEf_‘.ﬂ_].

This *multicontext approach™ emphasizes the use of
self-assessment and intrinsic KP feedback. Before at-
l-;_'r11l1li|1_g 4 1w sk, !_:lﬁl._'il,‘ﬂ‘lti estimate their p:;rfr_n'irlﬁru‘u
accuracy and efficiency and determine similarities and
differences between the current task and previous activi-
ves. After completng a sk, patients evaluate ther
performance and identify techniques that may be helptul

in the future. The therapists major roles are w structure
the activity |,1H_IE|'F{;5:;Gir_III aiud gl,liqh_: [}:ql_i-:,;nl;:;; 111 1]4:1.'L'|t;|]_1i1|1_i
insights and strategies. See Chaprer 19.

Praceice Conditions

Several aspects ol practice conditions have been studied
under both laboratory and clinical conditions, Occupa-
tonal therapists can use these Andings to structure
practice conditions in stroke rehabilitation programs.
The key is to structure conditions during the acquisition
phase that will produce optimal recenton and cranster of
the learned skills.

Practice Schedules. During blocked (or repenove)
practice, patients practice one task until they master it
This is followed by practice of a second task until it is also
mastered, Random {or varable) pracoce requires patents
te attempt multiple tasks or variations of a sk before
thev have mastered any one of the tasks, In addivon, the
various trials are performed in a random order. Subjects
who participate in vanable practice perform better on
”'HT'I'J-{L"I' | B 1|1:ir1 HLlI:ljﬂ,:l:,:lh' 'ﬂ"]'li:l Fl‘iil'|iﬂ_'il}:_'|tl;'. i'l'l l_L"ElL'Zli‘_i'I"L"
practice.”’ A study of stroke outpatients found tha
random practice was more effective than blocked practice
|;:_1r |1_:||'|_\|:_'|'—|_|;':'|'”'| 1":_'.1_{:[]['i|_”'| '::II- i'l[l]_:lT'::l".":_f1]|':_'.1'l|_.';| i:l'l T":jL'.l'l H”I:,l
manipulation skills*> An explanation is that variable
practice facilitates generalization by preventng individu-
als from {:|1._"|.'I._‘[t_'|]_1i1ll_2 :_;r_:nu'xl-r]upt.:ld-::nl_ ir1ﬂ-:_:t'ihi|it_y whien
using a newly learned skill.

Contextual  Interference. Contextual  mrerference
relers to factors in the learning environment that increase
the difficulty of initial learning.” Research studies con-
sistentdy find that higher levels of contextual mterterence
promote retention and generalization (transfer) of newly
learned skills.®**** These findings are tvpically explained
with the hypothesis that imoal obstacles to skill acquisinon
prevent individuals from developing context-dependent
inflexibility when using the learned skill in new sitnations.”
Another explanaton 15 that high contextual mrerference
forces a person to use greater versatiliny in learning strate-
gies in order to overcome the difficulty of initial practice
during the acqusitional learning phase.”® Limited KR
teedback is one example of contextual interference that has
I;I]I"L':id:l L'I'L'L:r'l I:,l:i:i(_:{l";':ﬂd. le_lL'I‘i(‘.Ll :,I['Il:,l rﬂ“(_l(,ﬂn FI'I':,:IL'“.L'IZ‘.
schedules, described previously, are examples of low and
high contextual  interference, respectively.  Although
.l_l.lr_?L'I‘il,:I:,I ]Jr::'li_'l_id_'n:_: |'|II¢|}-' |§_'.HL] [ ] l;_gl_l'iL'I'l:I;':T "'_-..Iﬁ.l.” ;'II:,:LlLI.IHjt'i‘I_II'IE_
randlom practice results in greater retention and general-
ization,

Whole versus Part Practice. Therapists may intui-
tively believe that it will be easier for a client to learn small
segnents of g task than the sk m oies entirety, However,
|'J|'L*.:1Li|'|g a task into s component parts for !-.‘::1['|‘|iﬂg
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STRUCTURING ACTIVITY DEMANDS
TO PROVIDE EFFECTIVE PRACTICE
OPPORTUNITIES

vetvity-hased intervention 15 a foundation of occupanonal
therapy in stroke rehabilitation. During the evaluation
process, an occupational therapist determines:

m Which activities are important to the stroke survivor
as determined by the individual’s roles, interests, and
anticipated environment

B Which acovites the stroke survivor can or cannot
perform

m \Which internal and external factors impede the sur
vivor's abnlity o complete the wdenohed acovines

Dhuring treatment, occupational therapists use activities in
tWo major ways.

1. Some acovities may be desipned to provide structured
challenges to improve internal skalls. For example, an
occupational therapist may engage a stroke survivor
i a modified card game, Depending on the skill-
related goals for this indwidual, the occupational

Ihl:r'.l]']]':;'l i'l'lii].-' SEFLCtTre th" :-I[_'li'h"i|"|." 1% lhlil ||_ r-:‘.:llli:rn:::-i
forward reach with a hemiparetic arm. Alternatively,
the card game may reguire the person o place the
':_';_'Il._l_.ll"i :;'Ill;_:lilg i ".'r"id‘: ]i':,:l'l"i'r':':_:l[“_i_'ll Sl.lrl:;;'llfﬂ "r'l']'lii{'. ':;LHT'H:“”E.
This madification in activity parameters provides
opportunities for learning balance strategies while
5]1“1&1@ the center of li__rrar'itju' i1t 4 lateral direction.,

2. Other actvities are fir_m:.i[_flw.fl o |'+|'m-iflt.~ |1|':ur1im=. of

actual task performance in real-life sitnations. Exam-
ples melude direct practice in performing a morping
self-care routine or getting into and ot of an antomo-
hile. Practice of individuahized roles in real-life situa-
tons is critical, but tvpically unfeasble during therapy
sessions. Therefore, therapisis need to structure home-
work assignments for stroke survivors o practice at
home and to discuss at the next therapy session,

Task Analvsis

An occupational therapist assesses tasks of dalv bving m
the environmental context in which the individual plans
to perform each sk, The therapist determines which
skills are necessary for task performance and compares
this analysis to the functional strengths and limitatons
exhibited by an individual stroke survivor. This task
analvsis enables the occupational therapist to plan an -
dividualized reatment program that will improve relevant
]_:lﬂ_'.rl.l_lr”]:gll'lﬂ_'ﬂ_'. b.l'n.l.li;". ::'I:ILLE l:_‘.l'li!.l_'l.ll;'. l_]'l"q.,' FIL'F.';H_'H'I [ L"i_'lll]l_'lﬂl'l—
satory strategies o overcome those limitations thar show
weak potential for significant improvement.

Analyzing an Activity’s Reguivements for Postural Ser

The occupational therapist determines the optimal “pos-
tural set” for ]_:-:_:Tl_-;_:u1'1r1:ir1g a selected motor sk, To !;u,_:ri'qann
the simple act of standing up, individuals must pn.mu‘:al]:,—

set themselves in several ways, Both feet must be posi-
poned on the Moor inoan '.ipprujpriatu Dase of ST
perpendicular angles are established at the ankle, knee, and
hip joints; and the pelvis is dlted anteriorly w free the
lumbar spine for forward movement, !

When standing, people awomatically  change  the
configuration of their bases of support in anticipation of
the direction toward which they expect o shift their body
weight. If they plan wo shift forward., as is done when reach-
ing ahead, they will establish an anterior-posterior base
of support, It they plan to shift o the lefo or nghe, as s done
when stepping laterally 1o position their bodies in front
of a bathtub, they will establish a medial-lateral base of
support. Persons with hemiplema often assume postural
support bases imappropriate lor the upeoming activity.
The occupational therapist facilitates future sk perfor
mance by determiming and then instructing the individual
in choosing appropriate postural sets for specilic actvities,
i'-(:l'll L‘x;]]['lill{‘..' 1|5:-3|_L:|r|i|1§ []lﬂ_: sl l;,‘.l-li{\"iﬂ”l. l_'|1_'|51||.|':'|E el
tor standing in front of a toilet can determine whether a
man will be able to sately uninate independently.

_-I-'l_l.h" b ;illin':;lpr]-:i[-:; !}U:;lilr:ﬂ Sels are il1‘:|_1r_n'|_1’|r'||_ ]:lrL'—
cursors to efficient motor performance, preplanning is
also instrumental i determiming the success of cogni-
li'l.'l;_'.']].-' ar 'I-'I..\'_'||.|:'|][_'|." {']111i|ﬂf1gi]|g t:;'IH]{H. l"nl:,'ll".ll-'!, i!r'l;:'l.l::.'HiH ir1—
cludes a determination of preliminary cognitive strate-
vies that will facilitare task performance. For example, a
person with rig]ll iu:lni.-j[]h-::ru g]j,'.-jhnﬂ_'tiun may :;wp-::ri—
ence difficulty in spatially orienting a blouse or slacks
for independent dressing. The individual may be un-
aware that, prior to the stroke, he used 2 quick and au-
tomatic process 1o visualize and orient the garments in
relation to the body segments, The occupational thera-
pist’s skall in actovity analysis enables this person to de-
velop a "setup” strategy, such as lining up each garment
before attempting to complete the additional steps of
dressing,

Analyzing Activity Requirements for Weight Shift

ared Balance

Postural adpostments thar serve as balance mechanisims
during weight shift are often impaired after stroke. 451
Understanding a task’s ainherent balance challenges s
critical lor developing treatment goals and compensatory
SIF:iLL‘Zgif:H- E';l[ﬁ_:(,:t":"'\.'_'i 'ir] ";|.|'I||.|_|1'I‘|_-_'| W'L,‘.'i.\!_;"'l'lt {1l|r'i|1g :!‘L-I_.:.Ir-ill_-lp' ]:It_‘.r-
tormance can be facilitated greatly through appropriate
postural sets. The importance of this class of prereguisice
':.]'..l]]t. -IE i'l]l]:":_:l'l'ljl‘l'lt "r'l-'l'IL"Fl ]li!l_l'lil'lg. ]I- ['liil_i.‘:l'lt'j (N1 i | |_'|_|]_:l
bench, they will need to posturally ser themselves for a
posterior weight shift from stand o sit onto the bench.
e ,I_ii1,|,i|1g__ I_h::._y will need o rotate ther ]_1q;|1-'i5 gl
bring both legs into the tb. The next step will be 1o shift
their weight laterally, while sitong, to position themselves
on the tub bench, A forward wuig]:t shift will often be
required to adjust the water, and significant challenges to
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Evidence Table for the Neurodevelopmental Treatment/Bobath Approach
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124 Stroke Hehabilitation

Study Designs. The designs included in this review
were seven RCT and two high-quality nonrandomized
parallel design studies with a large number of subyects. All
the studies were classibied as either 1b or 2b on the Oxford
levels of evidence scale.

Results r}f the Review. Of the nine trials L‘I'iﬂ1|il1'ir1l_£"
the effect of Bobath approach, one compared Bohath o
an orthopedic approach w soroke rehabilitadon,” two
studies compared Bobath with vseal care including con-
ventional FT and OT*** and the other five compared
Bobath approach with the task-orented approach™ #4/80%
or 4 variant of a task-ornented approach called the prob-
lemn oriented willed movement therapy.™

I'he Bobath approach was marginally better than an
orthopedic approach,” which is not the therapy of choice
in stroke rehabilitation. When compared with conven-
tional P'I" and (YL, Bohath approach was no better for
impairment or actvity lmitation outcomes,” ™ When
compared with a task-oriented approach, which repre-
sents a novel approach to stroke rehabilitation, Bobath
approach was clearly less effecove in four of the six stod-
jpg HETELES T hapa ware pwo l!‘..'-.lLZI;‘E}l,iU!IH 1o this patteri: ane
study™ found no differences in ourcomes evaluated ar one
and four years after the inidal therapy was admimstered,
perhaps becavse pavents did not receive therapy in the
interim period. The other study™ had methodological
limitations that may explain the lack of differences, For
instance, at baseline testung, there were differences across
the two oroups, the amount of time patients spent wil h
the therapist was not the same, and finally the duration of
therapy was much less compared with all other stdies.
Drespite these two stdies, the evidence overwhelmingly
points to the lack of effectiveness of the Bobath approach
when compared with a task-oriented approach.

Implications for Practice. Three recent svstematic
reviews have reported no evidence for the superiority of
the Bobath approach. ™ % The present review extends
the results of the previous systematic reviews to demon-
strate that the use of the Bobath approach needs to be
reconsidered i stroke rehabilitation,

[n the past lew vears, an attempt has been made among
proponents of neurofacilitation approaches o integrare
cstablished techniques of NDT with the language of
ﬁi‘.'l-'l.'l.:r' ':_'.l'l'lﬂ_‘.l"l:_'\.i['lg I‘il'lﬂ_'l'l-'l-'lﬂ_‘.';,!_\l-__'\.{'. :il'l Il l'll_ll'ltl";_:l.l i'll'lll mator
learning. T'his is readily seen in a recent text describing
the theoretic basis of NDT " Although this is typical
during paradigm shifts, the amalgamavon of ald tech-
niques with new theoretical knowledge is not useful either
theoretically (since established Bobath techniques are not
consistent within the new paradigm of motor control and
learning) or for clinical practice (since numerous studies
have demonstrated that there 15 indeed litde evidence).
The challenge for therapists is to design and evaluate

techniques within the newly emerging paradigm of task-

ol etted I;ru':n'm:_il'.

Funcuonal Task-Oriented Training:

The Second Paradigm Shift

The second paradigm shift in the treatment of neurclogi-
cal disorders began in the 19905, Therapists began to re-
mard neurotherapeune approaches with less opomism,
The dissatisfaction with the newrotherapeutic approaches
is due, in part, to the fact that retraining normal move-
ment patterns do not carry over into the performance of
tunctional daily living skills, which is the vlumate goal ol
rehabilitation. In addition, there is a greater demand on
therapists to use interventions that have demonscrated ef-
Fectiveness, Evidence that demonstrates a lack ol eHec-
tiveness of neurotherapeutic approaches, pardcularly the
Bobath approach, has led to the development of novel
tramning regimens based on what has been termed the

task-grented r:,'.'!';-.l'un'.':.f?. W

Principles of the Functional Task-Owviented Approach.
-[~|1L': ISIH]{-”!_.IQ.T'IEIT.Q[ 4|'|]J:1|'1JI|'|I:,:]'L iH ]];IH{‘.E' 11 H}"HU_:I'I'IH I'I'I‘I:,:IILIU]
of motor contral and theories of motor learning. "The ap-
proach attempts to understand the problems faced by the
TR :i_',"jl_l:.lrl [in IL'I_H:I‘I_HI' MmMoveIments, rq!_lli"h E-II;_'.]I.l ‘IIE-”"'”_I'_H'
neuroscience represents a multidisciplinary approach to
understanding motor control and learning from the per-
:-j],:n:_fl:_:'l_i'l.'l;_‘.ﬁ of 1r-:;uri,rph:.,';—:ii,}|ug}', bcmecharmcs, and behav-
ioral sciences. Within this framework, motor control is
understood as an attemprt by the nervous system o adape
movermnents o constramts imposed by the mechamics of
the motor apparatus (including length, mass of limbs, and
intersegmental dvnamics of moving segments), constraints
imposed by the environment (open or cosed environ-
ment), and constraints imposed by the behavioral context,
Studies on motor control often analyze movements at the
biomechamcal and behavior levels, See Chaprers 4 and 3
for a detailed description.

Chapter 4 provides the reader with a more compre
hensive description of the ask-oriented approach. What
tollows 15 a briel description of some ol the incipient
principles of treatment, based on suggestions by Carr
and Shepherd™ and Genule st Within this framework,
the responsibility of the therapist as a teacher of motor

.\,"'\.II'C:]”H 'i.b- (0] Ht‘.]t'ﬁl:_:'l_ q:ch1L:;*{l1_|:1]|_'.f Hl_'l‘Fl'l'l::lI'lri.ﬂlt'. ‘I.'l_ll'l‘l,,'l_il.:i]'l.f;lll
tasks, vary task parameters to ensure greater transfer of
learning, structure practice schedules to encourage ac-
|_.I'|-'L'Z '|_'|;||'|,'i|,,'i|_'|:it'il:}]| r_ﬂ- l]lﬂ_: p:_ilin:_‘.rll:'::, strociore |_|"|I;_‘. L'r|1.'iT|:;||1—
ment 5o that all regulatory conditions of a given rask are
present, and provide feedback. To apply a task-oriented
approach to treatment successfully, therapists need 1o
become familiar with analyzing tasks and the processes
underlying skill acquisidon. The following two sectons
evaluate the hterature on task-orented approach to
stroke rehabilitation.
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Table &-2

Evidence Table for Task-Oriented Training—conl'd
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Table 6-3

Evidence Table for Constraint-lnduced Movement Therapy
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Table &-3

Evidence Table for Constraint-lnduced Movement Therapy—cont'd
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Table 6-3

Evidence Table for Constraint-Induced Movement Therapy—cont'd
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group of pagents most likely to recover from stroke based
O SPONENEOUS recovery. h2.30

There was tremendous variability in the form of CIMT
and the dosage of intervenoon, Seven of the nineteen orials
tested the standard version of CIMT, which included six
hours of practice in each session. The other three trials of
standard CIMT included cither two htmr:s-,”“' three hours,”
or tour hours of traming m each session.™ However, all the
ten trials of standard CIMT provided massed practice over
1} sessions across two weeks, Wine mials tested a maodified
version of CIMT, in which pracoce was distnbuted over
sessions ranging from 12 o 30, Maodified CIMT wials
have been designed to replicate therapeutic dosage similar
to standard pracoce, However, as Table 6-3 demonstrates,
there is remendons variability in dosage, ranging from
3 minutes to six hours of practice per session.

Since one of the major principles of CIMT is constraimt
ol the unattected hand, all stodies imcluded some form of
constraint using a mitt, shing, hemisling, or spline. There
was a large variability across studies in terms of the hours
of restraint (from five hours to 90% of walang hours).

Timing of Intervention. Four CIMT trials were
conducted in the acure stage,™'™"™* four trials were con-
ducted in the subacute stage,™ ™7 und six trials were
conducted in the chronic stage 5505 HLIS Fige rrials

included subjects both in the subacure and the chronic
:-.:l:llglw:--_"-l-:lﬂlll'lt. 1165, 106

Outeome Meastres, Most of the stadies reviewed
measured outcomes at the imparrment and actvity limaca-
tion level. Typical instruments used 1o measure impair-
ment level measures were the Acdon Research Arm Test
{which measures upper imb dextenity), the Fugl-Meyer
Assessment (which measures the ability of the arm 10
move against the typical synergistic pattern), the Wolf
Motor Funcoon Test (which gquantitfics motor function
alter stroke), PET scan, and Transcranial Magnetic Sum-
uladon. Actvity limimtion was measured by measures
such as the Rehabihtation Acovines Profle (based on the
ICF and, which assesses disability and handicap), Motor
Activity Log (which measures actual amount of use and
quality of movement), Barthel index, and the Functional
Independence Measure (which measures activity fimita-
1il:,:l|':I:|. Ij;'l.'lllil:_:'il:lﬂllll_ll'l ]'I;_'."'i‘riﬂ_'t‘il_l['l Wik 1]'||:,‘.Z'|h|,_|l'l;_'.|:_| ll_]l_' I!'I:ll'ltli]'li'_'l-‘-
tration of the Stroke Impact Scale in a few studies.

Results of the Review. The results are equivocal at
present. CIM'T is elearly betrer than the Bobath approach
either in the subacute or chronic stages. When compared
with wsual care or conventona! functona] OFT amd PT
CIMT is more beneficial in studies where the CIMT
group received a higher dosage of therapeutic interven-
ton, When :_'r_:snp'ﬂrud with dose -:;ql_iivu]-:_'nt functonal
training, CIMT does not seem more effective. The one
exceprion was the study by Taub and colleagues™ who

tound CIMT to be more effective than general fitness.
However, the results of this .-jl_l.u_]_'u' have to |1:I,g.:|'|:1':11,-;:4,1 with
cantion as there were differences between groups at base-
line, and subjects were not randomized. In the acute stage,
CIMT is no more effective than dose equivalent func-
tional OFF treatment. Higher dose CIMT was less benefi-
cial as compared with low dose CIMT." In the subacute
stage, when CIMT s compared with dose equivalent
functional training, both interventons result in similar
improvement {see [able 6-3).

Clinical Implications. CIN'T appears 1o be 2 benefi-
cial approach, but furure studies need to compare CIMT
with dose equivalent funcoonal task-orented  traning,
which is shown to be elfective. Such a study may address
the critcism that the improvements demonstrated are due
to a nonspecific effect of increased intensity of oeatment
rather than wo o specilic ellect of constrained-induced
training. Most of the studies reported in Table 6-3 used a
standard CIMT rraining protocoel in which training was
massed over a period of two weeks and was compared with
il I:,:Lill'l‘l_r‘l_l'l g]'l’_ﬂl]_:l l]'lill rL‘L'-:;il':_:d ]L'::';-El i1!||_L"[|HL'Z L"I_Ir'l'-«"l:,'i'l'llif,:l'l'liﬁl
training or ineffective rraditional approaches, such as the
Bobath approach. Studies using a modified CIMT proto-
':"::l.l:. ".'-'.l'li.ll;': r_]ttinnm_-:l r;]lin:g SO |:?L':[|{'.th.| ]]:I(! ll"lL': [i'l[l:i[ﬂ[_'i‘l_l'”
of small sample size or comparison with traditional ther-
apy known to be less effective (Bobath approach).

'I".I:_'L"-L'll'{:“Hu to Taub and Uswante, i the R Provernents
seen with CIMT could be a result of massing of practice.
Ciiven that similar positve results have heen obtained by
increasing the intensity of traditional therapy, van der
Lee™ argues that using wraditional therapentic procedures
that often may be less frustrating to patients than CIM'T
may be just as effecuve.

Robot-Aided Motor Training for Upper Limb Function

Rationale and Principles. A recent addinon 1o the
arsenal ol techniques tor stroke rehabilitation is the use
of robotic manipulators for providing training of arm
movements, Robot manipulators have been used success-
fully i experimental paradigms that attempred o eluci-
date the mechanisms underlying normal motor control
and learning™ and also to clarify mechanisms underlying
disorders ol upper limb movements in patients with
TRV EITIent q[i}-:r_:ﬂ'(lt_:l':-j.-""

The rationale for using a robotic device in rehabilita
tion is to decrease the labor-intensive nature of therapy
I;I'l:l{] [ J'll'(]":'il:ll;_'. H Liﬂ":'i(l‘: I]Hil_ I:,'I':li_l]l_:l E_ll,,': ll':;l;,':l:,l |-:;|r L]I.I:inLiL:Hi\'n‘
evaluation and treatment.™ Proponents of this approach
contend that current therapeude evaluations are usually
:iu]_‘ljf{l,i:‘;q ard that L]I:_‘.T;I]]'ib-t'ﬁ-: :-:[_I-L:nd much e on one-
on-one interaction with patients. The idea is to have de-
vices available at rehabilitadon centers for use when the
}1-<|,1iq;nt 1% 1ot oImn L]Ii:_‘.l';l_],'l_'!,-' sesstons, Coven that patients
spend a large percentage of time outside therapist interac-
tion, an attempt at facilitaong pracoce during chis time




Chaptert

Approaches to Motor Control Dysfunction: An Evidence-Based Heview 143

should be beneheal, Robot-assisted traiming atempts to
]_11'c:|vi:|¢ intensive I}T;ILZL'iL‘-:,,' of rupuLiLiru anl 5[;*1';;(:1,_',-'[“1]
movements. See Chapter 11 for a full discussion of this
topic.

Chutcome Studies. A review of studies testing the ef-
fectiveness of robot assisted traming revealed ten RCT, as
listed an Table 6-4. Typical aming with this approach
invalves the patient making hovizontal plane movements
while grasping the handle of the robot manipulator, Lar-
vet locations and patent movement are displaved on a
computer screen in front ol the patient. Typically, patients
are trained to produce movements of the shoulder and
clbow joants while the wrist and hand jomes and the cunk
are inmobilized with resteaints, The robot is tvpically
programmed to either passively move the paretic limb or
produce an assistve force durmg movementss. The num-
ber of sessions (12 1o 6(0) and the total tramming time (eight

howrs to 300 hours) varied tremendously across studies.

Timeing of Intervention. Two studies tested patients
in the acute stage, 08
stage, M0 and four studies tested patients ar the
chronic stage, 3495

H_II_JF .‘jl_l.ll..l.H;‘I_] '|:'|;'I1_i|:_‘.11|__‘- i1!| |_|'1|:_'. b-l.ll'l:il.'lil_l._'

Chutcome Measures. Most of the studies reviewed
measured outcome variables ar the impairment and activ-
il'__1,' limtaton levels, The q:xt_'nt]niq_:uw;: wore studies that
tested outcomes only at the impairment level. = “Typical
instruments used to measure impairments included the
F1|g]-.'h1-::}'|:r Assessment, Acvon Hesearch Arm Tesy,
Trunk Control "lest, and kinematic analysis of arm move-
ment. Instruments used to measure activity limitation
were the Funcoonal Independence Messure, Chedoke-
MeMaster Stroke Scale, and the Barthel indes.

Resulis of the Review. The resules of effecoveness of
robot assisted training are faicly clear; when compared
with robot exposure,”* traditional therapy using the
Bobath approach®-"** or neuromuscular facilhitation,'**
robot traming 15 more effective in improving function,
"T'his resule can be explained by the fact that subjects in the
robot groups receved more raning of upper limb move-
ments compared with the control groups. However, when
ru]_:lul }lHQFElL:L] Ir:iining iﬁ L:I_Ir'l'll_l;tr-'.‘.l_i ".'l'i]_l'l {]l_'l:‘j(_‘. I;,‘.I:,'l'll'i'l.':il{‘.‘l'll
tunctional training, robot assisted training offers no ad
ditional benefis, 3985

Clinical Implications. "'he results highlight thar ro-
bot assisted training offers no advantage o functional
I,F“.;tiT:i]Il_E with a I]t-:,'r;l,]ﬁ'&-:l:. Its effectvensss s lmated o
sticdies where robor assisted training was compared with
traditional approaches that have been shown to be inef-
Fective (such as the Bobath ;lppruarh}- Ciiven the XIS
and extensive training of personnel to use the robot de-
vice, and its limited effectiveness, it may be beneficial to

think of testing robotic devices as an adjunce wo therapy
rather than as a E_u'irlmr_l,- method of 1,|1|.'r'.1|:1}-' :_|n1]i1.'-:;r_'_u'. Be-
tore addidonal RCT are implemented, the rationale and
experimental procedures need w be clarified. For in-
stance, at present, robot traning provides pracuce of
pointing movements (movements of the shoulder and
clbow) on the horizontal plane. In an eftort to isolate
movements to these two joines, the trunk and diseal ex-
rremities are olten stabilized by constrains producing
rather unnatural conditions for pracrice of arm move-
ments. Functonal reaching movements mvolve coordi-
nated movement ol the runk-arm complex and of the
wrist-hand complex. Whether practice of isalated compo

nents of the shoulder-clbow complex would transfer o
real-world situations s unclear, given the task-specitic
nature of ransfer of training. "Uhe responsibility of thera

pists 15 to select appropriace, challenging funcoonal tasks,
vary task parameters, progress to more diffieale tasks, and
test Tor transter. Given the {:um]:n]uxilj- ol |i|{1r:1]:nn:'.u1if'
training, robot manipulators can perhaps serve best by
providing quantitative evaluation of impairments rather
than as a therapeutic toal,

Body Weight Support and Treadwill Training
fir fmprm:;' (rail

Rationale and Principles. Approximately halt the
individuals who suffer a stroke do not recover their ability
tiy walk i:1'|l_.|L'E]L‘r1|:,|:_t1I:I,|},;"1 Ciiven that i!li,ll,_‘.]]ﬂ_ﬂ\d{,'rﬂ_ 1.'.'-<|H-ri;|l1:1
is a necessary prerequisite to successful community rein.
tegration, not surprisingly eait training has occupied an
mmportant role e therapeote practce following stroke,
Ciair training following stroke involves practice of indi-
vidual segments of walking, pracuce of walking over
srownd with assistance of therapists and/or assisove de-
vices, or more recently, practice of walking on a weadmuill
with partial body weight support.

Experiments on annmals have shown that the basic new-
ral circuttry for producing the rhythmie alternating move-
ments of the lower limb is at the spinal cord level. Loco
motor ranimg with weight support of the hindlimbs has
heen shown o improve gait to near normal levels in cats
whose spinal cords have been transected at thoracic levels,
thereby isolating lower cord segments from the rest of the
central nervous :-i_1.'51q:1:n." In fact, patents with spinal cord
i:n]ll_]r:,- I'Ia'i'L' L}L'L:r'l I‘;l:I'll_l'lﬂ.'il W] i'l."li':I]'[:I'l.'L'Z lli.ll:'.'ll 1|'1_:.||.|:,|.]['|'i|.| |.'|'l|i|'|i'|'E.\_‘H_
with body weight support.™ Apart from the limired early
evidence of the benefit of treadmill training in paticnts
1r'|-|1_.|1 1-:p:ir1:!| L‘Hr{] 'ir1jlr1'_1.-', |_|"|I:_" r:!li(:l'l'!fg'l.ll,," I.”I' 1]'|iH .|I'|_1]]rl:_]:¢'ll:,'|'| iH
that it remaoves some of the biomechanical and equilibrium
constrammes of welght-bearing and facilitates walking by
AcHyation c;l-,-_ipiu-{l] losconmotor circuits, See f_fh.qpl,l;r 15,

Chertcomme Stwelies. A review of studies testing the ef-
tectiveness of body weight support training revealed six
RCT listed in Table 6-5. Typical training with this ap-
proach involves beginning gait training on a treadmill by

Teay cawetimved on pots2



Table 6-4
Evidence Table for Robot-Assisted Therapy
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Table -4

Evidence Table for Robot-Assisted Therapy—cont'd
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Table 6-4

Evidence Table for Robot-Assisted Therapy—econt'd
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Evidence Table for Treadmill Training with Body Weight Suppart
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Table 6-5
Evidence Table for Treadmill Training with Body Weight Suppert—contd
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Stroke Hehabilitation

supporting the body in a harness. The mital support
__L{i'..l:n Wik gq_:rwrn”}' 40% of the ]l-:_H']_'p' wr:ig"]ﬂ;, whicl is
gradually decreased as the patient improves. The length
of raming ranged from 12 tw 42 sessions conducted
across four o eight weeks, In two of the studies, body
weight support treadmill training was coupled with gait
training.

Timing of Intervention. "Treadmill rraining was initi-
ated in the subacute stage in four studies™**'-"* and in the
chromc stage in two studies. ™™

Chtcome Measwres, Most of the studies reviewed
measured outcome variables ar the impairment and acov-
ity limitation levels. Only one study measured outcomes
at all three levels of the ICE™ Typical instruments used to
assess impairment level measures were the Stroke Reha-
bilitzton Assessment of Movement (which evaluares vol-
untary movement of the limbs and mobility), Berg Bal-
ance Scale (which evaluates balance during sitting and
standing activities), wallang speed, distance and endur-
Ig'l:l'l.l;'if‘..| 1_.|'|‘L: l;llg]-:‘k'h;}'t'r .\Shﬂﬁﬁl“ﬂ_‘.l”_ {.Irll-'l'li‘l...l.l |:_‘.1|':-'|.||.|H|_L":1- |“L:|_|'-
motor funetion and contral, sensory quality, and balance),
and kinematic analysis of walking, Instruments used to
R R ﬂili"-il_\ |'i:r'|.||_ii|_ii_'||'| LT ﬂ'l‘L' Fl_]l'll,,'['i‘l_lr'lljl. I]l{!ﬂ_‘.l'l{'l'l—
dence Measure, Functional Ambulation Classification
{which quantifies amount of assistance needed in walk-
i:lg}, ard the Bivermead Motor Assessrment, Instroments
used 1o measure participation limitation were Stroke [m-
pact Scale and SF-36.

Results of the Review. When compared with func-
tional raining of ambulation or training with an electro-
mechanical trainer, body weight supported wreadmull
training was no more eflective, all interventions produc-
ing similar, but positive, outcomes. When compared with
control sroups that did not have training of walking, body
welght support was more effective in ontcomes related o
walking and balance. When body weight support was
added o the PT intervention, it was more effective,”™
However, this benelit may be the result of additional
training since the control group did not receive dose
cquvalent therapy, The clearest evidence for the beneht
of body weight support treadmill training was seen for

ELf\-'E_fTE]'L-' 'ir'l]|_1:.'li1'l:‘.[_| EI:!I.'iL! 1 I_H.1'

Clinical  Implications. The review suggests that
lruin:irlg l:,:lln W :gl‘l;:il"_u- :jr1i| ]'I:ﬁl;l'l:l{t' [r111}-' ]_IL' !_;]Hl{—ﬁ]_]f:ﬂ_'il-if} SI.I'II.I
body weight support treadmill training may not be more
effective compared with functonal training without

]_:-c_:u-;]_-,-' wuighl SUpport. When exsmmned in the contexs of

the high cost associated with body weight supporr ap-
paratus, and the number of therapists required o admin-
156 1}1:;1';[1]}-', funcoional tr;|i:1i1|§' Mgy Lie more cost-
effective and equally beneficial. The only indication for

body weight support craining may be in the case of se-
1.'-:,;r't:.]:u,' i11|l1;Lir-::|] ]J:clii-:_fﬂ'l_.‘j whi ey benefit From relearm-
ing the walking movement patterns withour being en-
cumbered with controlling their body weight and forward

J i g!’::.ﬁ!-_:'i ME,

SUMMARY

A challenging ver exciting period for stroke rehabiliva-
tion is occurring as occupational and physical therapises
are being asked to provide traning based on sound sa-
entific principles and with demonstrated effectiveness.
The lack of support for traditional neurotherapeutic ap
proaches, such as Bobath approach, recent advances n
understanding ol motor control and dyscontrol, and
emerging technologies have facilitated a second para
digm shift toward a funcoonal sk-ornented approach.
At present, the literature sogpests that wask-oriented
training of the upper limb and functional walking train-
ing 15 the most effective method in stroke rehabilitation.
The challenge for the next decade 15 to develop more
L Ht'i"."(_‘w i.l_l'l'l'i.,'|_:i'|_|'iIIg'I.l:I 1 ';:='|. -I_H"i ]| I;_"(l i]“ TV rl]_i“r'l 1‘,:1_']1—
niques thar will maximize the independent functioning
of padents within their natural contextual settings" and
Lo 10SE lEIl:_'.:i'L: t':_'.';_']'”'l'il;l'l_l':_::‘j iT'I il :r}'t;lLtlrl:iLiL:;l] anner al I]]!—
ferent stages of the recovery process, in different prac-
tice sertings, and at different intensities, Maost likely, no
O lurhniquu will offer g panaces foor stroke rehabalica-
tion given the varied nature of impairments and activity
limitations.
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REVIEW QUESTIONS

1. What is evidence-based practice?

2. What are the principles of evidence-based practice?

3. What are the critenia for reviewing articles on treat-
el ol L"I_l”]i‘.:i.:

"1'. I-.]I;,'ZE-L'FIF]_M‘. |=|l:,‘. sl COrnon r'u.-j-:;;l.l't_‘.]‘.' -I,]'L:.Higl'lf:i '||E|;‘.|:| irl

outcome studies.

What are some of the basic principles of neurothera-

peutic approaches?

. s there evidence to support the application of neuro-
therapeutic approaches?

7 What are some of the hasic [}L‘i.l]L'i],]]L‘._‘- of the functonal
task-oriented approach?

#. Describe the evidence to support the task-oriented ap-
]_jTU:;IL:I‘]., CIMT, treadmll Eramning aiid ]u_u_]_-,.- w;_:ig"ht
support, and rohot-assisted training.

bl
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