CHAPTER 2

LITERATURE REVIEW

DEFINITION

Stroke is defi feveloped clinical signs of
focal or global dis
than 24 hours
other than of

Stroke is
the world, and i

trauma as the ¥eading jcausa|c : Y\--lcal disability.

1 function, lasting more
ith no apparent cause

; ﬂ; ,nmeurological problem in
\\15 second conly to head

EPIDEMIOLOGY

100,000 below the age of
age 45 to 64, and 5,063 per
2lincidence rate is 100-

The prevalence

45, 1,998 per 100
100,000 for thdss
250 per 1ﬂﬂ,f?@ fadng age. There is a
doubling of inqﬂkenc- successive decade above the
age of 55.‘V 1In Thailand, in the Siriraj Hospital study, the
prevalenc but the incidence
rate has @gﬂ? mm m}ﬂMtruke patients per
year come to Siriraj Héspital. g, For Srinagarind Hospital,
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due tdl thrombosis, 20% due to emboli, 10% due to hemorrhage).
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DIAGNOSIS

The diagnosis of a stroke is based on history, physical
examination, laboratory examination, lumbar puncture, CT
scan, and MRI. A well-trained physician can usually

bher processes on the basis of
80% of the time.

te Score'®) was developed to

differentiate a stroke
clinical features alal :

Tn 1984-1985 jwthe Siri
differentiate heLween ercbral,_ i farction and cerebral
hemorrhage. The v4ﬂffn, :m}ﬁl  i'cDre was based on 5
variables: consciglUsfngss, -pjjﬁaﬁgkk;;adache, diastolic blood
omn dker T'ﬁa%\ of diabetic mellitus,

coronary heart gisghdel intermittent &laudication)

pressure, ath

Siriraj StrgKe

‘ iousness) + (2 x score

fg ‘urare for headache) + (0.1

¢ blocod pressure) - (3 X%
ECDrE.l:T_é'ﬁ ma) - 12

Consciousness . alé :

sy Or stupor,
Y )

Vomiting ,m ‘ E_
headache within“two hours : 0 = no, = yes
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855 ¥ qﬁrehral infarction
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sensitivity for detection of cerebral infarction

wn

89.3%
93.2%

overall accuracy = 90.3%



RISK FACTORS

1. Age
Age is one of the main risk factors for stroke. In most
age groups, a stroke is as common in women as in men. A stroke

‘ herosclerosis.
"g-—_.

. ‘ ---i
Hypertension_ the gred treatable risk factor for

3 es. The risk is related
wﬁ&‘\“ H\uughout it range: the
\\1\\ :

sure rises.

is the major complicat

The ischem Hﬁ*f;;: sry Neart disease is the major
risk factor howeye h',  @pbeclerotic heart disease is also
! - fdisease is the major cause
of death among stro;, The coexisting coronary
artery diﬁeain also ate-may influence stroke

rehabilitatiol ;-}-_‘f-““_“‘——wﬁ tient's level of

participatinn;JB jﬂu
The hea can serve as a rce of emboli that
subsequanéy trafe® to the brédin. Most imﬁrtant thrombogenic
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disease ofl other valﬁplar disease is alsu a frequent
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4. Diabetic mellitus
The complication of diabetic mellitus is atherosclerosis.
The diabetics develop stroke at an increased rate.

5. Previous stroke or transient ischemic attack (TIA.)
The stroke is itself a risk factor for another stroke.

e id b
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The patients with prior stroke, TIA. are more likely to suffer
further cerebrovascular disease.

The etiology of a stroke is based on 2 vascular systems
that supply the brain; the carotid system and the
vertebrobasilar system.

80% of strokes happeh|in the carotid distribution, with
a hemiparesis ranging on , aakness to complete paralysis
of the limb on one Saide 4 typically involving the

face, arm or [ 1. There is often some
degree of numbness ensor SS a similar distribution

as the weakness Ll 33 dysarth headache and visual

gns are frequently
lar abnormalities are

‘1 u\x \_ es are often small and

20% of stro har "f7 ’E\‘ ertebrobasilar system. In
331 fteks I"ﬁ :

4 'qj& s for recovery. The large
stroke is often fatal but mos People who survive from brain
stem strokes reco ;:ﬁﬂlﬁw'ﬁ_, ttle functional impairment.
The prognosis 'u,"__-ﬂ,mu”,__,fwu ------ id strokes is highly
variable and ‘ﬂﬁhuu‘w ih , in general, is less

complete than ”?
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1. Thrombotic stroke
Thrombotic stroke is the most common kind of stroke,

bra

accounting for about 40%. Thrombotic strokes are usually due
to the atherosclerotic stenosis or occlusion of a large blood

vessel. Thrombosis commonly occurs at night, therefore, the
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patient who awakens in the morning with a new deficit has
. probably had a thrombotic stroke. Warning signs may precede
the stroke, and as many as half of patients with thrombotic
strokes report previous signs.

2. Embolic stroke
Emboli cause pe 11 strokes. Embolic strokes

have a very abrupt . !ﬁ trnkes occurring in the

setting of myoca = Q the result of cardiac
emboli. ‘

r ige approximately 20% of all stroke.

These are ve ) far \\‘\ \‘ ‘'most definitions less
i : \ \ farctions are small and

\ nt. with about 85% of

patients experiencihg & v&ry feo -»\ "ecovery.

Intrace ral hemo) hage acc unts. for only 10% of all

stroke. ' The prognosis of a
hemorrhagic strake is very peer, wit%n initial mortality of
50% to 70% . kthe patient‘jlaes recover, the blood may be
reabsorbe

ﬂﬁﬁﬂ? ﬁﬂnﬁw qTJ ialthm three months

followin mbosis’ Thé&/ recovery of

hﬁa N 3 G I AT FIAR £ 12 monens.



CLINICAL FINDING
Paralysis and weakness

Paralysis and weakness is the most outstanding

miplegia is the most common
not be the most disabling

characteristic of str
symptom. Paralysis and wi
factor to the stroke.p: isability may depend on a

wide variety of 5 sU aswspasticity, incoordination,
uninhibited reflexe .

> limbs affected by the
stroke progress \ idity to spasticity as
exhibited by in

clasp-knife react:

reflexes, clcnus, and
: . extensor synergies. Some
spasticity may be u!, patient, particularly for
standing and wa . fhe’ spa: Mill be treated if it

o S

produces an |igoE . E‘ fects. Factors that
enhance spastix ; presence of contracture,
anxiety, extreﬂﬂs of heat or cold, olﬁ;ny ordinarily painful
condition ‘uﬁ 1gro o 1 n infection, or an
decuhitusﬁﬁtjﬂ wﬂ%ﬂ@ﬁﬂie to eliminate or

diminish thiése factors b?fure any pharmacological or surgical
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sgnsnry deficit

The sensory deficit in stroke patients such as
proprioception, tactile sensation, vibration, pain, and
temperature. Some patients have good return of voluntary motor
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functioning but that is not utilized by the patient because of
the persistent sensory deficit.

In cortical sensory lesions impairing proprioception from
the knee down, the lower extremity can function adequately
with a gross motor pattern for walking. Useful distal function
in the wupper “' not only fine motor
coordination for prjg-.~fﬁ

a high order

sensory sophistication of
Hence, when cortical
there. s a poorer prognosis for

extremity than in the

proprioception is
regaining useful

lower extremity.
Communica

language disorder, an
impairment of spé€eg both. Language problem
involves a set of rﬁﬁ!ﬂ’Ti_ “letters, number, pictures,
and gestures) and tb&ﬁiﬁ% ; combining these symbols to
express idea the motor process
M“’" S
production), r tformation of the vowels
and cunsenant;gr'ana prosody (rate,“rhythm, stress). The
impairmen cﬁnﬁ ting to the stroke
patient. ’m ﬁﬁigﬂﬁﬁij% d training help the

patients and family bet%pr understand how tn communicate.

ANNIUARINYIAY

Aphasia can be defined as an acquired impairment of
verbal language behavior at the linguistic level caused by
brain damage to the dominant cerebral hemisphere. It
ordinarily affect all language area to some degree, such as
understanding the speech of others, speaking, reading, writing

Communica

necessary fox ‘.;‘#- phonation (voice
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and arithmetic, but may involve principally verbal expression
or principally comprehension. Aphasia is classified into :
expressive aphasia (motor aphasia), receptive aphasia (sensory
aphasia), mixed aphasia (global aphasia).

Dysarthria

Dysarthria is™disc r//éeach production that is

Facial, pharyngeal,

associated with

laryngeal muscle ause of slurred speech

referred to as™@
Emotional iical impairment

3f stroke react to the

newly acquired di r similar to those with

other types of new @i ity, These reactions can usually be

The patie

. 5
categorized in order” rrence and frequency as denial,
depression, anxie '

The hemiplegic patient must learn tew way of doing many

v; ) . s
cld, habitual*™ac Pdressing. The patient's
ability to achéﬂ e fu ona. ‘ecave-ﬁ depends on ability to
learn new information andg,new behavior routines. The

intellectﬁlu'%%ﬂ mﬁﬂﬁ}-ﬂ ‘jhanginq effect to

newly learging

o e AIAIDNIRA NN

The right hemiplegic patient is unable to communicate
effectively. Both vocabulary and auditory retention span are
reduced. However, intact right hemisphere function such as
visuomotor perception and visuomotor memory provide ways in
which learning may proceed.
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The left hemiplegic patient often demonstrates visuomotor
perceptual impairment, loss of visual memory, and left-sided
neglect. However, this patient may retain wverbal influence,
so that the deficit may not be readily apparent. Learning is
impaired. The patient's performance may not improve despite

repeated practice.

Pattern of r

In a typics e affected limbs are
totally paralyzegh _ by absence of tendon
reflexes, the ALfgCLed Joxtis \'\ 5, Said to be flaccid. The
deep tendon rgflgh | . Urns within 48 hours.
Characteristical ¥, *\ continuous progression
from flaccidity" tg g&F \- mal muscle tone, while
1 as ough synergy patterns to
for example, a patient who

complete motor pafal® Elw
voluntary segmental

attempts to flex hlsﬂ_lr = pow will have movement at the

shoulder, wrisi d possibly ngers.

TREATMENT

Fﬂllt:l the patient should
emphasize ﬂg’c Er;i ts are generally
admitted the hasp}tal fnllnwinq the acute event.

Supp Ij ssary if the
patlgm‘ﬁlmzrnﬂﬂﬂ ﬁlﬂmuld have bed
rest to avoid postural hypotension, a condition that may
aggravate their stroke. They should be allowed to ambulate
early for active rehabilitation and prevention of
complications. An antiplatelet agent will be recommended for

patients. Surgical treatment will be carried out in the

sSevere cCcase.
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Rehabilitation treatment

From various studies on the natural history of stroke
patients, it has been observed that 10% experience an almost
complete spontaneous recovery. Another 10% do not benefit

from any form of t owing to the severity of

disability. It 4 ing B80%, with significant
neurological deficits. _ ¢£==i25t from rehabilitation.’
, . T

o. the cause of the stroke,

The stroke o©
its severity, age of the patient, his
or her motivatiog H\ioaconnmic system, and
the specific né affect the outcome of
rehabilitation physical therapy of
importance inclugde £ “Cining” (how Scon after the stroke ?)
type (activities ,] ; ‘ therapy, occupational
therapy, interdigcif : -y ga pproach versus individual
therapy), duratio ’

Selectiox tation

Y
EE r eitnier verbal or non verbal

direction, can llow two-step or thre€-step commands, and can

retain le the next, he/she
deserves ﬁlﬁ &E% ; gm% training.

The pa 1ent who can not fallnw twn—ste or three-step
o WO [ T“E‘TIEE"EﬁlET
(rang

Acute rehabilitative intervention

After the patient sustains a stroke, problems may occur

due to immobility. The person who lives alone and, therefore,
may not be discovered for several hours or even days following
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an event, is particularly prone to development of pressure
sores and joint stiffness. Bed positioning should be of
concern. Positions of side 1lying should be changed
approximately every 2 hours. Bed side physical therapy, range
of motion exercises, should be started if the patient appears

medically stable, at apg tely 48 hours after stroke.

Full rehabil
The major goal 7 s+¥®N is promoting ambulation

Wil

ompensate for physical
. P pny

and self care.
deficit throug

The patiey
be managed by : ;
physical therapil goupatic : ,\-hist, psychologist and

t@ the hospital and will
am; physiatrist, nurse,

The full rehdbill ftation Progeam is composed of exercise,
: 'lxliwing training, speech
P i ;

therapy, psychosocial~and voe onal support.

The patiedgg wil sceive exercige from physical therapy

such as a range. of motiop, exercises and strengthening

exercisesﬂﬂﬁhfs%ﬁjmﬁyw mﬁtﬁise depends on the

muscle power o e patient.

ﬁuﬁlﬁ ﬁ@ﬁﬁﬁjﬁu ﬁiﬁzﬁaﬁi}iﬁﬁ“ exercise

grade 2 : active assistive exercise

grade 3 : active exercise
grade 4 : strengthening exercise
grade 5 : strengthening exercise
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Ambulation

Ambulation often is any useful means of movement from one
place to another. Toward independence ambulation the patients
will be trained in bed mobility, sitting balance, transfer,
standing and walking b ical therapist.

The patle de to side to prevent

pressure sore ewise enhanced by an
activity to mo
Sitting balance

activities of #ai

d a sitting position.
: \\Qccnmpllsh many other

‘ <_}\% ransfer.
The patieng e bed for a long time
will develop pos he transient hypotension
due to the sudden

. 2 may cause cerebrovascular
insufficiency with t

After thelgatien angeccling Jﬂt of bed, the patient
will be taught tgrmove betweep a wheelchair and bed, toilet or

= AN N D . s

of joi motion, balante s ing position influence a
WX TR Y T Tt T 1Y | i

safe ‘transfer. Appropriate evaluation of the patient'

abilities and correction of remediable deficit should be done
prior to beginning or in the course of transfer training.
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Standing and walking

For successful walking of patient. The patient first
learn balance by holding onto a bar or other support while
standing. When balance is| beginning to be reliable, the
patient learn to shift we: - e

other. When this proee
hip, knee, and ankiewsta Zﬁal walking at bar can
begin, with thews&i%  developing™an optimal reciprocal
pattern of gai ' NS t progress to use a
tripod cane. Whej , the attempt can be
made to use a sing
patiieh At

For walking " tie -roke should posses the

following: ﬁ‘ﬂ-}fﬁ :
1. The ability fo foi! s’i rictions, preferably three-

step direction.

2. The ability to'mes nding balance, which can be

evaluated wher thé patient is transfekding.
3. The absan ' ‘t‘ and knee flexor and
heel cord. m m

4. Adequate return of vnluntary motor function to

stabilize ﬂ ?m ﬂﬁ ﬁﬂ-ﬂﬁz nvolved side.
5. e involved lower
extremlty. This is not arnf absolutesrequisitegbecause patient

cun G HES| 8 TR0 RV F FHEae BERpicy  wnicn

sensory] function is still intact.

Activities of daily living (ADL.)

Self care has been summarized by the term "activities of
daily living" . Self care tasks are those daily and routine
activities necessary for living. Included are those personal
care activities appropriate to the age, gender, and
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environment of each person, such as eating, grooming, bathing,
use of the toilet, dressing. One-handed method is used for
stroke patients. This technique will be taught by an
occupational therapist.

Eating : The ability to present solid food and liquid to
the mouth to chew and =} oW are basic skills taken for

granted by able-bodigd pec .
Grooming e abil ﬁe oneself attractive and

presentable to o8 EBLf ai ‘Much as brushing teeth,

Bathing cleanliness also has

far-reaching ps to prevent skin and
systemic infecti
Toilet :
Dressing

and self esteem.

bowel and bladder probklem.
for protection, warmth

Speech therapy
If some ‘patie $lems such as aphasia,

dysarthria, svaluate and train them.

7l

The treatmmagnal is to establish the most effective

means of ﬁn% 4 ?3 wﬁ ﬁﬁa’md them. Treatment
task and goal depend on the nature and severity of the
lang ﬁ patient to
pat:.ﬁ%ﬁiﬁﬁﬁﬁd ﬁﬁ}'siﬁgahgect a variety

of te *hniques utilized by speech therapist in dealing with
stroke patients at different severity levels.
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Psychological support

A psychological problem such as denial, anxiety or
depression will be supported by a psychologist. Treatment and
support depend on nature and severity of problem. In mild

cases respond rehabilitation process and in

severe cases appropriate psychiatric

consultation, psy s are recommended.

There has 1€ past for patients who
have complete s | y".m. for retirement. Recently,

at the Univer innesc w=\K on 53 percent of post
rehabilitation ; at all ages were unemployed at
the time of fo “\Up, ~ Hence \ ational rehabilitation

replacement should e i-:-.f- d fer all those patients with
completed stroke who' -ars retirement age, if this is
feasible.

COMPLICA ric ‘

In aﬂdltlnn“ia contractyre, spasticity, incoordination,

and sens F&WYT wﬁ lication such as
shoulder % ioén, shoulder h mme, deep vein

thr id ossifidation , is also the
ootk ol NPT Y

Shoulder subluxation

Shoulder subluxation is a common problem. The diagnosis
is clinical; there is a palpable gap between the acromion and
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the humeral head on the affected side more apparent than that
on the un affected. The exact cause of subluxation remains
unknown; any change in the mechanical maintenance of
glenchumeral Jjoint stability may result in shoulder
subluxation.

The shoulder | used to treated shoulder
subluxation. There are man s of slings with no clear

advantage to any , over time, will develop
enough upper extrEmee . qead of the humerus will
be pulled into the g¥ofdid .when the patient stands and
ambulates.
Shoulder hand
Shoulder hahfid jSyn:

the wupper extrgmi AR J:R_ ecognized post stroke
Y omas pically include painful active

ympathetic dystrophy of

phenomenon. Clinic

and passive range »‘.:.if‘f icularly abduction, flexion

and external rotaticn " shoulder with localized
tenderness; gevere 71 on wrist ekfension accompanied by

edema over caFpals deep palpation; mild
edema over macarp Wwithout tenderness; and moderate

fusiform edema of 4 igits witbsevara pain on passive flexion

of metaca ﬁ %gﬂ %ﬂﬁl’]ﬁf}?phalangeal joints.

Treatgen mctlves are de se pain so that
passiv tretching ma accom Thigk&hould result in
S~ ﬁmﬁﬁﬂ;’m BRTRY LR EL wnore woures

of ora steroids {prednlsolune 30 mg/day) has been shown to be
helpful combine with application of superficial heat or cold
prior to passive stretching of the affected joints to increase
pain tolerance. Sling or resting splints may be necessary.

Patients may benefit from oral analgesic drugs such as aspirin
or paracetamol. A transcutaneous electrical stimulation unit
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may aid in pain management. Sympathetic blocks of the stellate
ganglion or upper thoracic ganglion may required for control
of symptoms.

Heterotopic nssificntion

Heterotopic ossific ‘ seen infrequently but may
affect the elbow 1 ul is characterized in early
stages by pain, ocal warmth, tenderness,

and decreasing 3 z ange f motion. Radiological
examination in"thefeay Stage w;ﬂ reveal no abnormalities,
but after sevendl u 3 "1 ay o cification. Treatment

should be direci€d/téyard ~- -fforts at mobilization
A b : idronate disodium may
fication.

and modalities™ fogf
be helpful in g

Deep venous t monary embolism

Deep venous t ! egs and the accompanying
risk of pulmagis 1ism - 5 3 well f@cognized complication
of immobility+ ¢ : ‘
examined dallyzyer edema, dlscoloratik
Well fitting antiembolic stepgkings, early ambulation, and

pratectln u E}:ﬂ% Vtﬁﬂﬁ Mﬂm including proper
positioning), sho in prevention ni-dose heparin is
advo thrombosis is
cli ﬁﬁﬁgﬂgﬁﬁ ﬁjﬁﬂlgmizaﬂnn prior

to either invasive or noninvasive diagnostic testing. The risk

extremities must be

, Or pain on movement.

of pulmonary embolism following stroke is approximately 10%
with deep venous thrombosis. After diagnosis, the patient
should be placed at bed rest with the affected extremity
elevated with warm compresses. All therapy to the extremity
should be discontinued. After full heparinization, the patient
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should be converted to oral anticoagulation prior to a return
to full activities.

REVIEW OF THE RELATED LITERATURES

There were threey&ontublled studies to support the
hypothesis that re:ﬂf‘g;k=’ i?"! rams may be effective for
i Hith égal}m in a randomized
controlled stud ot A L Steeke rehabilitation, divided
/ 1 wtensive Program, in which

care was providedd? dé deve pe ok, Group 2 Intermediate
Program, in wh i §;=W{’»X*ﬂ‘ “half days per week and
Group 3, no rou@ing geR: h:; 1 £ i satment was provided but
the patients werefrdbulards Vi :ﬁﬁ at home. This study showed
that the degreé im; ement: co Te ated strongly with the
amount and intenSifg he :-yg his study design was a

? outcomes were measured by

the activities of‘éggéiﬁ}.; ;} g (ADL) index. However
randomization“was not stratif hes/prognostic factors of
populations o f-'-_- . F# oned and might not be
similar. Thisp) s Tention how to control
cuntaminatinn,Eﬂnintervention and caJEEiance and there was no

blind ass ed enough evidence
to t'.:n::'-rm:',luﬁE ’iﬂ orrelates with the

1ntenslty therapy.

cuccalelNod QUNLY 17N i 1 v o

with patients who received therapy in general medical wards.
The results of the comparison confirmed that the ADL outcomes
of the patients in a special stroke rehabilitation unit were
better than these for the patients who received therapy on
general medical ward. At both 3 or 12 months after stroke, the
percentage of patients living at home was greater for the
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group who were admitted into the stroke unit than for those
treated in the general medical ward. However, differences in
independence for ambulation were small (0.10 > p > 0.05). This
study design was a controlled trial and the outcome assessment
was mortality rate, need for hospitalization and functional

assessment. However, the & lWak no randomization so that there

might have been selection DiAs re was no blind assessment

to eliminate measuremnsr ias ention of how to control
; ‘—

the population of both
_ \ study was not good to
conclude that spgel \ L] tatiuns unit are better

Wade et a 85 Lnete nat e functional recovery
at of are service was equal to
= but statistical analysis,
only 20%. The suggestion
was that outpatientrg ___j‘_- o yn and home care were feasible
alternatives to hDEpl 2 ilitation. This study design was
a controlled m—;ﬁm he' funct sutcomes were assessed
by Barthel Ip ﬁ ®nts were not selected

/a5 no blind assessment.
E: - bias and measurement

using a random
There might h

Ei::;t:-: W ﬂgﬁl% ﬁ%%‘ﬁfﬁ ﬁe‘fer\uce is equal to

There re two rand?mlzed controlled studles to support

o ) SR BT R R e

acute myocardial infarction, selected for the home treatment
on the basis of suitable home and the absence of heart
failure, showed no disadvantage compare with patients
selected for hospital admission. This study design is a
randomized control study. There were no significant difference
between the two random groups with regard to any of the

been both selectic
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characteristics recorded. The outcomes were measured by
mortality rate. The difference in mortality between these
groups was not significant however the power of study is only
20%.

Hill (1978)Y""  showed that for patients with
uncomplicated suspectedyx ial infarction who had suitable

O
A\
SN
%

"."-

home circumstances &l of general practitioner

care, hospital atimas confer any significant
benefit. This st

two random gro //gimilar fhis study concluded that

arandemized control study. The
there was no si aNC \;n the 6 week mortality
rate between t - K%k-ital group of patients
with suspected however the power of
study was 1%. ‘

The outcome g eter )’ ehabilitation program in
the hospital companed ¢ ation home program has
never been evalua*--,d?&ﬂéﬁi d a randomized controlled

snce for the decision to select

trial will attempt to.-show v

proper treatmer -_5- ing to Thai culture.

4
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