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MWA 1. Axial CT images demonstrating diffuse cerebral edema with sulcal effacement and loss of gray-white matter differentiation (A) and bilateral

hypodensities of the deep gray nuclei (B).
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of the symptom-triggered group was 5.94 days
where as the fixed schedule regimen group 11.67
days (P<.001). However, withdrawal complications
limited to a single episode of falling and a single
episode of hospital-acquired pneumonia in the fixed-
schedule group. There were no significant differ-
ences in complication between the both groups.

Conclusions The Medical care method based
on treatment by symptom-triggered regimen meth-
od with alcohol withdrawal scale can decreased the
quantity of benzodiazepine and shorten length of
stay. These regimen method may safer for alcohol
withdrawal patients.

Key words: alcohol withdrawal syndrome,

CIWA-Ar, symptom-triggered therapy

Introduction

Alcohol withdrawal syndrome is a serious
problem in medical setting. In Thailand, a study done
by National Statistical Office in 2007 found that 14.9
million of the population who were 15 years or order
consume alcohol. This number was accounted for
29.3 % of the total population. A study, conducted
by the Police General Hospital, found that 36 con-
secutive patients were admitted to the hospital alco-
hol treatment inpatient program during the year 2013.

In the year 1984, a survey was done among
215 policemen who attended “Efficacy Enhance-
ment” program hold at Petchburi province. It was
found that 170 policemen (79.07%) had a de-
creased performance level and efficacy. All of them
were 40 years old or younger. The declined perform-
ance level was found in policemen who worked for
20 years or less (80.47%); policemen who confessed
to be long-time alcohol consumer or alcoholic (60%).
Among the alcohol consumer and alcoholic group,

78 of them (63.4%) consumed alcohol for socializing
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process. It was also found the higher psychiatric and
financial problem in this group.

If the patient decides to stop drinking, sudden
decreases in alcohol intake can produce withdrawal
symptoms. Clinical features include tremor of the
hands, agitation and anxiety. Autonomic nervous
system over activity including an increase in pulse
rate, respiratory rate, body temperature, and insom-
nia are observed. These symptoms usually begin
within 5-10 h of decreasing alcohol intake, peak on
day 2 or 3, and improve by day 4 or 5, although mild
level of these symptoms may persist for 4-6 months
as a protracted abstinence syndrome. About 2% of
alcoholics experience a withdrawal seizure, with the
risk increasing in the context of concomitant medical
problems, misuse of additional drugs, and higher
alcohol quantities. The same risk factors also con-
tribute to a similar rate of delirium tremens (DTs),
where the withdrawal includes delirium associated
with tremor and autonomic overactivity. The risks for
seizures and DTs can be diminished by identifying
and treating any underlying medical conditions
early in the course of withdrawal'.

Withdrawal symptoms reflect the rapid re-
moval of a CNS depressant which is alcohol. The
symptoms can be controlled by administering any
depressant in doses that decrease the agitation and
then gradually tapering the dose over 3-5 days.
While most CNS depressants are effective, benzo-
diazepine have the highest margin of safety and
lowest cost. Therefore, benzodiazepine is the pre-
ferred class of drugs. Short acting benzodiazepine
can be considered for patients with serious liver
impairment or evidence of brain damage’.

Treatment of patient with DTs can be challeng-
ing, and the condition is likely to run a course of 3-5

days regardless of the therapy employed. The focus
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of care is to identify and correct medical problems
and to control behavior and prevent injuries’.

The time course of alcohol withdrawal and the
severity of symptom associated with it must be
closely monitored to identify the most effective treat-
ment. Although withdrawal severity varies greatly,
and the amount of medication needed to control
symptoms can also vary significantly. Benzodiazepine
are generally administered on a predetermined dos-
ing schedule for 3-5 days for all patients”. This is in
contrast with numerous observations indicating that
the pharmacologic treatment of alcohol withdrawal
should allow for a degree of individualization®.

Symptom-triggered regimen, where therapy is
based on an objective withdrawal severity scale,
provided more rapid and effective relief of with-
drawal complication than subjective treatment
based on clinicians’ judgment alone. The Clinical
Institute Withdrawal Assessment of Alcohol scale,
revise (CIWA-Ar), a validated, reliable 10-item scale
measuring tremor, sweating, anxiety, and other
signs of withdrawal 10-item scale range from O to
67, with scores less than 10 indicating mild alcohol
withdrawal that probably will not require the use of
medication, 10 to 18 moderate withdrawal, and more
than 18 severe withdrawal associated with danger-
ous of grandma seizure, delirium, or both®*.

The objective of this study was to determine
the benefits of an individualized treatment regimen
on the quantity of benzodiazepine administered, the
duration of the length of hospital stay, and other

complications during alcohol withdrawal treatment.

Methods

This is a prospective study which was con-
ducted in the Police General Hospital. The hospital is

a 650-bed- government hospital with relatively high
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prevalence of alcohol and drug related problems. The
study was also approved by the Ethics Committee on

Human Experimentation, the Police General Hospital.

Participants

The enrolled participants were 16 to 65 years
old patients who were diagnosed as having alcohol
withdrawal, alcohol withdrawal seizure, or alcohol with-
drawal delirium according to the DSM IV-TR criteria.

Exclusion criteria included

1. Patients *age < 16 years old who will admit
in Pediatric department and patients * age > 65
years’ old who had eldery which can develop side
effect from benzodiazepine administered

2. Patients who had brain pathology.

3. Patients who daily used medication for treat-
ment of alcohol withdrawal for 30 days prior to
admission (ie, benzodiazepine, barbiturates)

The patients were admitted to the alcohol treat-

ment inpatient program during the study (Fig.1)

Number of patients presented with
alcohol withdrawal syndrome in 2013
The Police General Hospital
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Figure. 1 : Number of patients presented with alcohol withdrawal syn-
drome in 2013

Assessment

Alcohol withdrawal was assessed by using the
CIWA-Ar. The CIWA-Ar was modified and evaluated
by Khon Kaen Ratchnakarin Psychiatric Hospital.
The CIWA-Ar scores range from 0-67.
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Intervention

The drug of choice was diazepam. Lorazepam
was used for those with liver impairment.

The patients were assigned to received either
the symptom-triggered regime or fixed-schedule
regime according to the physician judgement.

According to symptom-triggered regimen,
patients whose scores lower than 10 is classified as
having mild withdrawal symptoms. They do not
require the use of medication, but they require close
re-evaluation every 4 hours until scores lower than
10 at least for 24 hr. Patient with scores from 10-18
are classified as moderate withdrawal symptoms.
These patients are likely to respond to moderate
dose of benzodiazepine (10 mg of diazepam) and
then re-evaluate every 4 hr. Patients with scores
higher than19 are classified as severe withdrawal
syndrome. They require loading dose of benzodi-
azepine (20 mg of diazepam) and then re-evaluate
every 1 hr until score lower than 19

For fixed-schedule group, a benzodiazepine
is given at fixed intervals even if symptoms are
absent. Two milligram of lorazepam every 6-8 hours
or 5 mg of diazepam every 6-8 hours are the most

preferred regimens.

Outcomes

The primary outcomes were total benzodi-
azepines dose per patient, length of hospital stay.
The safety outcome was complication such as as-

pirated pneumonia or falling during treatment.

Data analysis

Descriptive statistics or continuous variables was
summarized as means and standard deviations.

Categorical variables were summarized as frequencies.
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Analyses were performed using Program R2.9.0
for Windows. The Mann-Whitney test was used to
compare medication doses that were not normally
distributed. Independent-sample t test were used to
compare normally distributed continuous variables,
an x° test were used to compare categorial variables.

Unless otherwise specified, all significance
test are 2-sides, and P valued < 0.05 are consid-

eredsignificant.

Result

Thirty seven patients were admitted to the treat-
ment program, 6 patients were excluded because all
of them had major psychiatric or medical comorbid-
ity. A total of 31 patients were included in this study.
Sixteen patients were in the symptom-triggered group
and the other 15 were in the fixed-schedule group.

The demographic data of both group were
summarized in the Table 1. Both groups were
similar in age, sex, marital status and occupation.
There was no difference in duration of alcohol con-
sumption in both groups. However, the mean of Cl-
WA-Ar score on admission were 16.3 £ 8 in symptom-
triggered group and 12.3 £ 7.6 in the fixed schedule
group. The difference is statistically significant (t-test,
p= 0.038). For withdrawal history, the symptom-
triggered group showed more severe withdrawal
illness than the other. The history of prior seizure and
delirium in the symptom - triggered group were as
high as 81.3% and 55.3%, respectively. But they
were 33.3% and 46.7% in fixed schedule group
(p=0.007). There was no significant difference in
alcohol withdrawal tremor in both groups.

The total dose of benzodiazepine administered
to the symptom-triggered group was 117+139 mg
comparing to 248+207mg in the fixed-schedule
group. This was significantly different (P=0.04). The

13
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mean length of hospital stay was shorter in the drawal complications were found only in the fixed-
symptom-triggered group. It was 5.94 days where schedule group; a single episode of aspiration
as 11.67 days in the fixed-schedule group (P<.001).  pneumonia, a single episode of falling.

Though there was no difference in the inci-

dence of complications. Two incidences of with-

Table1. Comparison of demographic characteristics and alcohol use history by treatment group

Treatment group

Characteristics Symptom-triggered(n=16)  Fixed-schedule(n=15) Statistical Test:t or x*

Demographic Characteristics

Age in year, mean (and SD) 42.4+11.3 44.5+6.5 0.52
Male,% 100 100
Current marital status,% 1.00
Married 44 40
Separated/divorced/widowed 0 6
Never married 56 54
Occupation 0.78
Police office, % 44 60
Farmer, % 6 0
Merchant, % 6 0
Laborer, % 44 40

Alcohol use history at intake
Duration of alcohol consumption 9.846.8 14.5+8.4 0.127
in year, mean (and SD)
Withdrawal history
History of seizure, % 81.3 33.3 0.007
History of delirium, % 53.3 46.7 0.048

Admission CIWA-Ar score, mean (and SD) 16.318 12.317.6 0.038
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Table 2.  Comparison of treatment outcomes by treatment group

Treatment group

Characteristric Symptom-triggered Fixed-schedule Statistical test:

(n=16) (n=15) Mann-Whitney, t, or x*
Benzodiazepins

Total Diazepam, mg (range) 68.25+129.7 (0-520) 11.2+12.4 (0-40) 0.012

Total Lorazepam, mg (range) 9.88+13.6 (0-43) 47.5+40.8 (0-148) 0.001

Total Benzodiazepines, mg (range) 117+139 (0-530) 2484207 (15-780) 0.040

(1mg of Lorazepam = 5mg of Diazepam)

Length of stay 5.94+2.74 11.6749.25 0.035

Major complication

Number of seizure 0 0 0.00

Number of aspiration pneumonia 0 1 0.22

Number of falling 0 1 0.22

Discussion tients in alcohol withdrawal require medical treat-

The hallmark of alcohol withdrawal is a con-
tinuum of sign and symptoms ranging from simple
tremulousness to delirium tremens. The spectrum
varies greatly, and symptoms overlap in time and
duration. Delirium tremens (DT) is the most severe
form of alcohol withdrawal and is a medical emer-
gency. It is characterized by agitation, disorienta-
tion, hallucinations, and autonomic instability
(tachycardia, hypertension, hyperthermia, and dia-
phoresis) in the setting of acute reduction or absti-
nence from alcohol. DT is associated with a mortal-
ity rate of up to 5 percent, but the rate can be
substantially higher if the condition goes untreated.
Patients at risk and those who fail to respond ap-
propriately to initial doses of sedatives should be

monitored closely and treated aggressively. Pa-

ment and observation. Nowadays, two general
treatment methods include fixed schedule therapy
and symptom-triggered therapy.

Multiple randomized and observational studies
support this simple concept of giving the patient the
therapy they need, only when they need it. Taken
collectively, these studies demonstrate that symp-
tom-triggered therapy achieves equivalent or supe-
rior clinical endpoints while requiring lower total
doses of sedatives and shorter periods of hospi-
talization®". However, in the Police General Hospi-
tal favors to use a fixed dose schedule therapy, so
we design to study for Treatment variability and
outcome differences in inpatient ward management
of alcohol withdrawal.

Previous studies show that symptom-triggered

regimen is preferred than the fixed-schedule regi-

15
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men due to lower dose of benzodiazepine used
and shorter length of hospital stay in the former
group. However, data concerning complications
among both groups are scarce such as pneumonia
or falls while undertaking each regimen.

Moreover comparison between symptom - trig-
gered regimen and fixed - schedule regimen by
the revised Clinical Institute Withdrawal Assessment
for Alcohol scale (CIWA-Ar) has never been in Thai-
land to confirm the concordance between Thai and
foreign populations.

The main objectives of this study are to com-
pare the use of symptom - triggered regimen and
fixed - schedule regimen in terms of benzodiazepine
use and length of hospital stay and also complica-
tions that may occur while adhering to each regimen.

The limitation of this study is that it was not a
randomized controlled trial. The participants were
allocated to different interventions using methods
that were chosen by individual doctors. Therefore,
it had selection bias which effected the distribution
of the patients’ characteristics and may influence
the outcome. However, this study would be able to
show the efficiency of fixed-schedule regimen which
should not be disregarded.

From this study, the symptom-triggered group
had more severe withdrawal illness than the fixed-
schedule group in terms of CIWA-Ar score and
history of prior seizure and delirium. Interestingly,
the symptom-triggered regimen could show it effi-
cacy against these imbalance. The regimen need-
ed less quantity of benzodiazepines and also the
length of hospital stay for the more severe patients.
More over, the complications were also found only
in the fix-schedule group, none was found in the
symptom-triggered group. Taken together, we

would assume that the symptom-triggered regimen
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would be better than the fixed-schedule regimen.
However, the further randomized control trial should
be considered to prove this study. Then the ap-
propriate treatment by CIWA-Ar score assessment
will be firmly implemented in the Police General

hospital.

Conclusions

The symptom-triggered regimen may be the
better regiment to treat the alcohol withdrawal pa-
tients. It could lessen the quantity of benzodi-
azepines and shorten length of hospital stay. The
regimen may be a safer treatment for alcohol with-
drawal patients.
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and caregivers. Further study should develop
hospital-based program for stroke patient and car-
egivers to promote stroke patients’ ADL and prevent
complications as well as promote knowledge and
skill for caregivers.

Keyword: stroke patients, activity daily living,
stroke caregivers’ knowledge and stroke caregiving

skills

Background and significance

Stroke is a cerebral circulatory disorder which
occurs suddenly and quickly and lasts more than
24 hours. Stroke disease is top three leading
causes of death in the world among other two dis-
eases which are cancer and heart disease’. Every
years more than 160,000 American population died
from stroke'”. Caregiving roles begin sooner with
stroke event which involve acute phase, rehabilita-
tion, and discharge plan. The review of literature
mentioned that stroke management in acute care
phase involve caregiver need assistance in making
decisions with regards to care process for stroke
patients®*. In rehabilitation, caregivers are central
in maintaining improvements care process during
hospital stay and the long-term well-being of stroke
patients®. Stroke requires the involvement of family
caregivers and their willingness to provide support,
for successful rehabilitation of the patient®.
Caregiver support of stroke patients and the well-
being and stroke caregiving life is of vital impor-
tance in the rehabilitation of patients with stroke’.
Caregivers have an important role in discharge
planning, helping patients and caregivers adjust to
their new way of life.® Caregivers’ roles at home,
they should be take care for stroke patient in ac-
tivities of daily living (ADL) with such activities as

transferring, grooming, feeding, bathing, toileting,
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mobility and some exercise range of motion®. They
have to management of behavioral and emotional
problems of the stroke patients and able to remind
the patient when they need to take their medica-
tions, rehabilitation, and prevent secondary preven-
tion and complications, so they can travel down the
road to recovery faster®"”.

Being stroke caregivers require time, energy
and encouragement. Study® said that caregiving
demands depend on factors such as 1) Personal of
patient; 2) the level of disease; and 3) The condi-
tions and performance of caregiver include physi-
cally, social cognitive, management skills, skills and
knowledge of psychological. The nurse need to clear
care demands with evaluating the capability, family
roles capacity, knowledge and skills of stroke car-
egives''. Stroke patients with some complications
have intricate intervention procedures that require
involve stroke caregiving and management of care'".
The best implementations have extended the life
spans of most stroke patients involving caregivers
often take many years™. Some stroke caregiving
reported they do not have enough knowledge and
skills to take care for stroke patients, so they lack of
competences and feel not ready . Stroke caregiving
also need to observe of stroke patients in symptoms
and new signs, adverse events, including interven-
tion positive responses®. Study'® showed that car-
egiving nature complex even add more distress
when stroke patients has limit of cognitive or neu-
ropsychological problems.

From the above mentioned, it is necessary for
the health care providers especially nurse to assess
the patient condition and caregivers’ knowledge
and skills. In order to make sure that stroke caregiv-
ers have sufficient knowledge and skills to perform

caregiving roles. According to Roy Adaptation
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Model (RAM), behavioral detections as stimuli leads
to precise describe of patients’ conditions factors,
and assessing how the patient and caregivers ad-
aptation with their conditions. It is will help the
nurses to determine and modify an appropriate plan
of care to solve the problems of stroke patients and
promote caregivers knowledge and skills. It is ex-
pected that adaptive response will be improve in
patients and caregivers by application plan of care
modified using RAM, and will be resulted in the
patients’ better conditions and decreased compli-
cations. From previously mentioned, the aim in this
study to examine stroke patients’ ADL who follow
up and examine knowledge and skills of stroke
caregivers who accompanied stroke patients follow

up at outpatient unit.

Theoretical framework

This study was using Roy Adaptation Model
that considers the human being as an adaptive
process. She views a person adaptive system as
one that function with interdependent parts acting
in purposeful unity and the adaptive system. There
are four modes in Roy adaptation model: physio-
logic—physical, self-concept—-group identify, role
function, and interdependence. In this study, the
researcher will focus on function mode in stroke
patients and caregivers. The consequences of
stroke are impairment of physical, mental, and
cognitive. It will affect to the functions. Therefore,
stroke patients could not function and perform activ-
ity daily living. For caregivers, lack of knowledge
and caregivers’ skill are the most significant prob-
lem. As a consequence, they could not apply their
caregiving role for stroke patients at home. In this
study, the researchers focus on the stroke patients’

ADL and caregivers’ knowledge and skills.
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Methods

This study was descriptive study, aims to ex-
amine the stroke patients’ ADL, caregivers’ knowl-
edge, and caregiving skills in stroke patients and
caregiver who follow up at Neurological outpatient
unit of Muhammadiyah Hospital Palembang, South
Sumatera, Indonesia from February to March 2016.
The population in this study included: 1) stroke
patients who were diagnosed by the doctor and
confirmed by CT brain, and follow up at Neurologi-
cal outpatient unit of Muhammadiyah Hospital,
Palembang, Indonesia, and 2) Stroke caregivers
who accompany stroke patients who follow at
Neurological outpatient unit. 318 of stroke patients
and caregivers were calculated using the formula
developed by Cocran’s". Purposive sampling was
applied to recruit the stroke patients and caregivers
with inclusion criteria: stroke patients such as:
1) aged 18-60 years old; 2) had either ischemic
stroke or hemorrhagic stroke; 3) willing to partici-
pate in the study, and 4) had caregivers accompa-
nied them to the hospital. For stroke caregivers such
as: 1) primary caregiver who providing care for the
stroke patients at least 8 hours per day; 2) can com-
municate in Indonesian language; and 3) willing to

participate in the study.

Research Instruments

Modified Rankin Scale (MRS) was developed
by Dr. John Rankin™. The scales are range from 0
to 6 that start from good health without symptoms
to death™. The tool has high internal reliability, range
from 0.81 to 0.95". The tool has been translated
into Indonesian language with internal reliability,
range from 0.84 to 0.88'"°. The Montreal Cognitive

Assessment (MoCA) was established by Nasred-
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dine et al”®. The tool are measuring mild cognitive
impairment (MCI) focus on some dimensions in-
clude concentration, language, executive functions,
memory, conceptual thinking, visuoconstructional
skills, calculations and orientation”. The score
range from 19 to 25.2 for MCIl and 11.4 to 21 for
Alzheimer’'s dementia®’. The tool has high internal
reliability, range from 0.90 to 0.96”**. Some studies
that using MoCA to assess cognitive problems in
stroke patients™*°.

Hospital Anxiety and Depression Scale (HADS)
establish by Zigmond and Snaith”’. Its total of 14
items with responses being scored on a scale of
0-3, with 3 indicating higher symptom frequencies
and Cronbach scores to be 0.90 for the full scale
0.84 for the depression subscale and 0.85 for the
anxiety subscale. The tool has been translated into
Indonesian language with internal reliability, range
from 0.88 to 0.90%. Barthel Index (BI) was estab-
lished by Mahoney Fl and Barthel DW?. Itis has10-
items with ordinal scale which measures functional
independence (Score 0-20). The tool has high in-
ternal reliability, range from 0.95 to 0.96%. The tool
has been translated into Indonesian language with
internal reliability, range from 0.85 to 0.90°". The
Caregiver’'s Knowledge about Stroke and Stroke
Caregiving Skills were developed by researcher
based on literature review. The Caregiver's Knowl-
edge about Stroke includes 26 items with ordinal
scale. The total score can be categorized into 3
levels: score of less than 16 means low level (less
than 60% of total score), score from 16 to 21 means
moderate level (60%-80% of total score), and score
of more 21 means high level (more than 80% of
total score). Stroke Caregiving Skills composes of
4 dimensions with 34 items: activity daily living in-

cluding 2 items of recreation (18 items), complica-
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tion prevention (8 items), rehabilitation (3 items) and
mental support (5 items). In ADL dimension, it in-
cludes 2 special care which are tube feeding (5
items) and urinary catheter (5 items). The rating
scale ranges from 0 (never) to 2 (always). The total

score ranges from 0 to 68.

Content validity and reliability

Content Validity of the Caregiver's Knowledge
about Stroke and the Stroke Caregiving Skills have
been done examined by 5 experts such as one
doctor specialist of neurology, two nurses special-
ist of stroke from Thailand, two nurse specialist of
stroke from Indonesia. Content validity of Caregiv-
er's Knowledge about Stroke was 0.92 and Stroke
Caregiving Skills was 0.90. The tools have been
translated into Indonesia language after content
validity and performed. The reliability of the Stroke
Caregiving Skills has been tested with 30 stroke
caregivers using alpha Cronbach’s coefficient. The
result was 0.75. Reliability of the Caregiver's Knowl-
edge about Stroke was assessed with 30 stroke
caregivers using Kuder-Richardson’s formula (KR-
20). The coefficient of the KR 20 was 0.75 reflects

the reliability Caregiver's Knowledge about Stroke.

Data collection procedures and data

analysis

The study was approved by the Khon Kaen
University ethical committee (KKUEC). After IRB
KKU approval, the researcher contacted the direc-
tor of Muhammadiyah Hospital Palembang and than
the head nurse of Neurological out-patient unit, to
explain the purpose of the study and data collection
procedures. The researcher had liaised with the

nurses at Neurological out-patient unit for subject
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recruitment. The prospective participants agreed
to participate in the study and the researcher per-
formed informed consent. Next, the researcher
began data collection. For stroke patients, the re-
searcher obtained demographic data, assessed
stroke severity through MRS, and assesses ADL via
Barthel Index tool. For stroke patients who had alert
consciousness, the researcher assessed cognitive
condition via MoCA scale, and assessed anxiety
and depression via HADS. During data collection,
if the stroke patients feel tired or have conditions
changed such as feeling headache or having al-
teration of conscious, the researcher gave primary
assistance in response to their health problems, and
made sure that their conditions are stable before
continue data collection. For stroke caregivers, they
can choose to respond to the questionnaires by
themselves or by the interview via the Caregiver’s
Knowledge about Stroke and the Stroke Caregiving
Skills questionnaires. In case of caregivers who
could not read, the researcher red word by word
for the caregiver. The data collection took approxi-
mately 20-30 minutes.The data collection took ap-
proximately 20-30 minutes. Data analysis would was
performed using Statistical Package for Social Sci-
ences (SPSS). The demographic data of the pa-
tients and caregivers, Bl, Caregiver's Knowledge
about Stroke, and the Stroke Caregiving skills have
been analyzed using frequency, percentage mean,

range, and Standart Deviation (SD).

Ethical considerations

The researcher had been trained by the
KKUEC. This study was approved by the KKUEC,
Thailand for protection of human subjects, the refer-

ence number of approval letter (HE582350). There
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were no harms or risks of the study to the patients
and caregivers. However, the researcher safes
guard the human right so that the participants feel
comfortable while participating in the study. The
participants in this study got benefits from education

given by the researcher.

Result

This descriptive research was conducted to
describe stroke patients’ activity daily living, car-
egivers’ knowledge about stroke and stroke car-
egiving skills at outpatient unit of Muhammadiyah
Hospital, Palembang, Indonesia. The study findings
would be presented as the followings:

Table 1  Demographic data of stroke patients
(n=318)

Characteristics Frequency (%)

Gender
Male 195 61.3
Female 123 38.7

Age (year) Range=46.00-69.00 Mean=55.65 SD=5.35

41-50 57 17.9
51-60 203 63.8
61-70 58 18.2

Marital status

Single 17 5.3
Married 260 81.8
Widow/separated 41 12.9
Level of education
No education 3 9
Elementary 10 3.1
Secondary 73 23.0
Senior high Shcool 85 26.7
Diploma 86 27.0
Bachelor degree/undergraduate 51 16.0
Master degree 10 3.1
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Table 2  Health status of stroke patients (n=318) Data Frequency (%)
Data Frequency (%) Depression Range= 4-15 Mean= 6.82  SD=2.54
Type of stroke Normal 161 73.9
Ischemic 217 68.2 Borderline 26 11.9
Hemorrhage 101 31.8 Abnormal 31 14.2
Duration of stroke (month) Range=5-35 Mean=14.69 Modified Rankin Scale (MRS)
SD=4.17 No symptoms at all - -
<1year 94 29.6 No significant disability despite 3—4 1(;7
t .
-2 years o o7 :/'m:t ansbll.t 201 63.2
>2 years 10 3.1 gnt disabity ’
Moderate disability 83 26.1
Time of stroke attack Moderately severe disability - -
1 186 50.5 Severe disability
2 7 24.2 N & ;
3 50 16.4 um er. of caregiver(s)
4 3 0.9 1 caregiver 114 35.8
2 caregivers 177 55.7
Underlying disease(s) (more than 1): 3 caregivers 27 85
No 29 9.1
Yes 289 90.9
Atrial fibrillation 150 51.9 Table 3 Demographic data and caregiving
Heart disease 131 45.3 experience of stroke caregivers (n=318).
Hypertension 201 69.6
DM 93 33.2 Characteristics Frequency (%)
Hyperlipidemia 84 29.1 Gender
Other Specify 64 23.5 Male 196 61.6
Female 122 38.4

Lesion of CT finding (more than 1)

Frontal lobe 212 66.7 Age (years) Range= 18-58 Mean= 34.87 SD= 3.36
Parietal lobe 186 58.5 18-29 123 38.7
Temporal lobe 144 45.3 30-39 83 26.1
Others 106 383 40-49 87 27.4
> 50 25 7.9

General appearance (more than 1)

Right side 221 69.5 Marital status
Left side 190 59.7 Single 58 18.2
Facial palsy 145 45.6 Married 228 i
Foot drop 66 20.8 Widow/separated 32 10.1
Rigidity 30 9.4 Occupation
MoCA score (only stroke patients who were alert) Self employment 5 236
Range= 23-30 Mean= 26.89 SD= 1.52 Company employee 97 30.5
Government officer 45 14.2
Normal (= 26/30) 88 40.4 Farmer 91 286
Abnormal (<26) 130 59.6 Other specify 10 3.1

HADS score (only stroke patients who were alert) Level of education

Anxiety Range=4-17  Mean= 7.43 SD=2.83 Secondary 5 1.6
Normal 157 720 S(?nior high school 223 70.1
Borderline 25 15 Diploma 8 24.5

Bachelor 12 3.8
Abnormal 36 16.5
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Characteristics Frequency (%)

Previous experience of caregiving

No 189 59.4

Yes 129 40.6
Previous education about stroke

No 139 43.7

Yes 179 56.3

Caregiving duration for stroke patient (months/year)
Range=4-32 Mean= 13.9 SD= 3.96

Time spending for caregiving (hours/day)

Range= 8-18 Mean= 9.97 SD=2.21

Time sleeping/rest (hours/day)

Range= 4-7 Mean= 5.5 SD=0.91

Health problem
No 184 57.9
Yes: 134 421
Hypertension 11 8.2
Back pain I 515
Tiredness 46 34.3

Table 4  Stroke patients’ activity daily living
(n=318)
Data Frequency (%)

Level of stroke patients’ independence

Total dependence (0 — 4) 1 0.3
Heavy dependence (5 - 9) 83 26.1
Moderate dependence (10 -14) 204 64.2
Minor independence (15-19) 30 9.4

Independent (20) - -
Barthel index score Range=4-16 Mean=10.63 SD=2.82

Table 5
stroke (n=318)

Stroke caregivers’ knowledge about

Variable Frequency (%)

Level of stroke caregivers’ knowledge

Low (<16) 80 25.2
Moderate (16 -21) 159 50.0
High (>21) 79 24.8

Caregivers’ knowledge score Range= 11-24 Mean= 18.75
SD=3.24
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Table 6  Stroke caregiving skills (n=318)

Variable Frequency (%)

Level of stroke caregiving skill

Low (0-23) 96 30.2
Moderate (24-46) 216 67.9
High (47-68) 6 1.9

Stroke caregiving skills score Range= 20-50 Mean=
31.14 SD=8.13

Discussion

1. Assess stroke patients’ activity daily living

The study findings showed that the majority of
stroke patients’” ADL were moderately dependent
with the minority of them were heavy dependent and
minor dependent (64.2%, 26.1%, and 9.4% respec-
tively). One possible explanation is that most of
them had ischemic stroke. Bowsher™ showed that
ischemic stroke is not as severe as hemorrhagic
stroke. This related to MRS score which presented
that most of them had moderate disability, and
about half of them had special care which are cath-
eterization and tube feeding. Based on RAM as
conceptual framework, ischemic stroke is the focal
stimuli. Another possible explanation is that most of
stroke patients were late adult, so that they were
still strong and were not too old to perform ADL.
However, there was some stroke patients had more
than 60 years old. Vongsirinavarat & Hiengkaew™
found that stroke patients who had more than 65
years old will have problem to perform ADL.

One of possible explanations is that their se-
verities are not very high. As can be seen from table
1 and 2, the data showed that most of stroke pa-
tients were alert with the MoCA score showed some
cognitive problems. In relation to stroke severity,
most of stroke patients had lesion at frontal lobe and

had right side weakness which reflects that the
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patients had more severity and it affects their ADL*.
One explanation is that, most of them do not have

anxiety and depression. Hackett et al.*®

and Kupt-
niratsaikul et al.*® found that stroke patients who
have anxiety and depression will delay the reha-
bilitation process. Moreover, most of them had first
stroke which does not severe as those who had
second, third stroke®’. In addition, most of them had
stroke more than one year. Therefore, they could
learn and adapt to their illness. Franchignonietal.”
found that stroke patients under the first month after
stroke attack will have difficulty performing ADL. It
is related to the Roy Adaptation Model as concep-
tual framework. Stroke patients need to adapt and
cope with their iliness after stroke attack. In this
study, there are some factors which affect their
coping skills such as age, level of education, dura-
tion of stroke, type of stroke/severity of stroke, mo-
tor dysfunction, cognitive impairments, anxiety and
depression. As a result, the outcome of coping are
reflected in moderate ADL as function mode on
stroke patients

The study finding is consistent with Hebe at
al.* and Huda & Yatinde™ who found that the major-
ity of stroke patients were moderately dependent.
However, this study is not consistent with some
previous studies in Indonesia. Regarding the study”’
the setting was in acute stroke unit. Therefore the
stroke severity is high which affect stroke patients’
ADL. Another study by Kristiyawati et al.”” who
studied correlation between ADL and depression
among stroke patients, she found that most of the
stroke patients were heavy dependent. One pos-
sible explanation might be because most of them
had depression. Depression in stroke patients can
affect their ADL which is resulted in heavy depend-

ent36,43.
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2. Evaluate caregiver knowledge about stroke

The finding presented that most of the stroke
caregivers had moderate level of knowledge about
stroke. Approximately, quarter of them had low and
high level of knowledge about stroke (25.2% and
24.8% respectively). One possible explanation is
that most of them were still young, 38.7% of them
aged between 18 and 29 years old, with average
age of 34.87 year old (SD=3.36). According to
Morimoto et al.* age affects the perception and
mindset of person. Increasing age will be growing
also of perception and thought patterns, so that the
knowledge gained is better.

Another explanation is that most of them
graduated at senior high school. The level of educa-
tion can be influence knowledge. McCullagh et al.’
mentioned that people who have low education will
have different perception in receiving information.
Even the caregivers had previous experience get-
ting information about stroke, but most of them
learned about stroke from television and newspa-
per. Some of them received information from
nurses who worked at primary care unit. They were
not trained for stroke caregivers in the hospital or
primary care unit. Receiving information from televi-
sion or newspaper may not raise awareness and
acknowledge by stroke caregivers. This study re-
lated to RAM as conceptual framework. Becoming
stroke caregivers is focal stimuli. Several factors
such as knowledge of caregiving, level of educa-
tion, and age are contextual stimuli. These stimuli
affect coping process and adaptation to perform
their roles as a caregiver. As a consequence, it
influences the outcome on functional mode and
reflects moderate knowledge about stroke.

This study finding is different from some previ-

ous studies in Indonesia. Elain et al.** who found
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that stroke caregivers’ knowledge before receiving
educational program was low. This is might be
because the study setting was in hospital and the
stroke caregivers were still not learned and experi-
enced about stroke knowledge. Another Study*
who evaluated the knowledge of stroke caregivers
at home and most of them had good knowledge. It
might be because caregivers had previous experi-
ences about stroke and they were still young which
can affect their perception and increase their aware-
ness about stroke knowledge. Another study*’ who
explored level of knowledge and preparedness in
primary care unit. Most of the stroke caregivers had
low knowledge preparedness. One possible is that
most of them finished elementary school. Level of
education can influence to their perception and
awareness about stroke knowledge.

2. Evaluate stroke caregiving skills

The result from this study showed that the
stroke caregivers had moderate caregiving skills
(67.91%) and the minority of them had low skills
(30.2%). One possible explanation is that most of
the stroke caregivers were male. According to the
study*® found that female experiences greater car-
eqgiving problems than male. As a result, it can im-
pact caregiving skills. Another explanation is that
most of them had no experience about caregiving.
This relates to previous experience about stroke in
which did not include the training for stroke caregiv-
ing. The study”® showed that stroke caregivers who
have caregiving experience will provide better care
than those who do not have experience.

Another possible explanation is that most of
them had been caregivers not long, about 13.90
months. Study™ found that longer caregiving duration
associated with caregiving stress and it can affect

caregiving skills. Other explanation is time spending
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for caregivng. In this study stroke caregivers spent
average 9.97 hours per day. Reinhard”" found that
stroke caregivers who provide more than 8 hours per
day in every weeks will increase stress and can affect
caregiving skills. One explanation is that most of
stroke patients had two caregivers and most of them
worked outside. Therefore, they may not pay full at-
tention to their caregiving roles and may not complete
all caregiving activities. Hence, their cargiving skills
might be limited. Other possible explanation is that
42.1% of stroke caregiver had health problems. Ac-

48,52

cording to the study™™ some health problems like
rheumatism, asthma, and back pain related to qual-
ity of care. It increased burden and can influence
caregiving skills. Based on conceptual framework
using RAM, some factors such as gender, health
status, employment, severity of stroke, previous ex-
perience of caregiving, previous education about
stroke, duration of care, time spending for caregiving,
time sleeping/rest, number of caregivers are contex-
tual stimuli. These stimuli influence coping process
and adaptation to perform their roles as a caregiver.
As a result, its effect the outcome on functional mode
and reflects moderate caregiving skills.

This finding does not consistent with some
previous studies. The study” explored ability of
family caregivers after discharge and found that
most of them had good skills. One possible explana-
tion is that most of the caregivers had caregiving
experiences. It can increase their performance and
skills as caregivers. Another study® who explored
caregiving skills in rehabilitation unit, and she found
that most of them had good skills. One explanation
is that most of them receive the training how to take
care for stroke patients during rehabilitation journey.

Therefore, it can increase their caregiving skills.
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Conclusion and recommendations

In conclusion, most stroke patients were mod-
erately dependent in ADL. Stroke caregivers had
moderate knowledge about stroke and moderate
caregiving skills. The researcher would like to sug-
gest some recommendations such as: 1) nurses can
use the study finding as baseline data for providing
comprehanchive care for stroke patients and training
for stroke caregivers; 2) the study finding showed
that 49.5% of stroke patient had more than one stroke
attack and 90.9% of them had underlying diseases.
Itis necessary for health care professionals to aware
about this information. Secondary prevention should
be done to prevent stroke recurrence; 3) most of
them reported that they were not trained from the
hospital to be stroke caregivers. Therefore, hospital
based-program should be developed and provided
for both stroke patients and caregivers; 4) further
study should develop hospital-based program for
stroke patients and caregivers to promote stroke
patients’ ADL and prevent complications as well as

promote knowledge and skill for caregivers.
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damage induced by cerebral ischemia. The pos-
sible underlying mechanisms might partly involve
in the decrease of brain infarct volume and the
prevention of oxidative damage. Furthermore, other
possible underlying mechanisms and toxicity study
are still required.

Key words: Ginger, Zingiber officinale, purple

rice, Oryza sativa, ischemic stroke, neuroprotection

Introduction

Stroke, a disorder occurring as a result of a
disturbance of blood flow to areas of the brain, has
been recognized as one of the important health
problems worldwide including in Thailand. In Thai-
land, the prevalence of stroke is also very high and
the mortality rate is approximately 14.18% of total
death. According to the Thai Epidemiologic Stroke
(TES) Study, stroke prevalence in various regions
of Thailand is different. The highest distribution is
observed in the Central and the Southern regions
especially in Bangkok'. Stroke is also regarded as
a leading cause of disability. It does not disturb only
the quality of life of the patients but also the quality
of life of the patients’ families and caregivers. The
annual medical and long-term care costs of stroke
including both direct and indirect costs are still high.
Moreover, the successful treatment of acute
ischemic stroke, recombinant tissue plasminogen
activator (rtPA), is still limited based on the benefit
timeframe within 3 hours after symptom onset’.

Nowadays, the trend of the complementary
alternative medicine has increased throughout the
world. Many researchers are interested in develop-
ing of the natural health products, herbal medicine
and functional food to prevent or to treat some

health problems. Ischemic brain tissues generate
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free radicals and activate inflammation response®,
thus substance that has antioxidant and anti-inflam-
matory might provide beneficent effect for stroke
patients. Zingiber officinal, known as ginger, has
been used for treatment many diseases including
stroke in Traditional medicine®. Moreover, Oryza
sativa L. or purple rice containing high level of an-
thocyanin has an effective antioxidant activity re-
lated with the pathophysiology of ischemic stroke®®.
However, the data about a combined extract of
ginger and purple rice in stroke condition has
never been reported. The current study was carried
out to determine the neuroprotective effect a com-
bined extract of ginger and purple rice on cerebral
ischemia. Furthermore, the possible mechanism

was also considered.

Materials and methods

1. Preparation of a combined extract

Ginger (Zingiber officinale) and purple rice
(Oryza sativa) were purchased in December, 2013
from local market in Khon Kaen province, Thailand.
The aqueous extract of ginger rhizomes and the
aqueous extract of purple rice were prepared at a
ratio of 1:1 W/W. A combined extract of ginger and
purple rice was stored in the refrigerator until used.

2. Experimental animals

Male Wistar rats, age 7 weeks, were used in
this experiment. Rats were obtained from National
Laboratory Animal Centre, Salaya, Thailand. They
were maintained in 12: 12 hours light: dark cycle
and given food and water ad libitum. The experi-
mental protocols were reviewed and approved by
the Animal Ethics Committee of Khon Kaen Univer-
sity, based on the Ethic of Animal Experimentation
of National Research Council of Thailand (No.
AEKKU 32/2557).
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This study was designed to determine neuro-
protective effect and its possible underlying mech-
anisms and the effect on functional recovery after
cerebral ischemia induced by permanent right mid-
dle cerebral artery occlusion (MCAO) of a combined
extract of ginger and purple rice.

Animals were divided into various groups as
follow: Group 1: Vehicle alone; Group 2: Vehicle
plus sham operation; Group 3: Vehicle plus MCAOQ;
Group 4: A combined extract of ginger and purple
rice 1 mg/kg BW plus MCAO; Group 5: A combined
extract of ginger and purple rice 10 mg/kg BW plus
MCAO; Group 6: A combined extract of ginger and
purple rice 100 mg/kg BW plus MCAQO; Group 7:
Vitamin C 250 mg/kg BW plus MCAQO and Group 8:
Piracetam 250 mg/kg BW plus MCAO.

To study the neuroprotective effect and its
possible underlying mechanisms, rats in group 1-8
were administered the substances once daily for
14 days. After 14 days, MCAO was performed and
they were sacrificed 24 hours after MCAO in order
to determine these parameters; brain infarction
volume using 2,3,5-triphenyltretazolium chloride
(TTC) staining, level of malondialdehyde (MDA) and
the activities of scavenging enzymes including
catalase (CAT), superoxide dismutase (SOD) and
glutathione peroxidase (GSH-Px).

To study the effect of a combined extract of
ginger and purple rice on functional recovery of
motor and sensory function, rats in group 1-8 were
administered the substances once daily at a period
of 14 days. After the operation to induce MCAQO, the
rats were administered the substances throughout
the 21-day period. Sensory and motor functions
were determined at the following schedule: 7-day,
14-day and 21-day after MCAQO induction.

Vol.32 ¢ NO.3 » 2016

3. Induction of middle cerebral artery occlusion

Rats were intraperitoneally anesthetized with
pentobarbital sodium at dose 55 mg/kg body weight
and placed in supine position on the surgical table.
A longitudinal incision was made in the midline of
ventral cervical skin approximately 1.5 cm length.
The right common carotid artery (CCA), internal
carotid artery (ICA) and external carotid artery
(ECA) were exposed, carefully isolated from adja-
cent tissue and ligated. A silicone-coated 4-0
monofilament nylon was gently inserted from the
lumen of common carotid artery (CCA) and then
passed through the internal carotid artery (ICA)
approximately 17 mm from bifurcation in other to
occlude the middle cerebral artery. After operating,
rats were cared under the hypothermia condition in
other to reducing the brain edema and mortality

rate”"?

. After rats were recovery from anesthesia,
they were returned to the cage and carefully cared.
4. Behavioral tests for accessing motor func-

tion, sensory function and sensorimotor coordination

4.1 Neurological score evaluation

Neurological score grading evaluation was
used for accessing motor function in rats. All rats
were test the neurological evaluation by using score
grading followed by Bederson and colleagues™
briefly 0 = No spontaneous activity, 1 = Spontaneous
circling, 2 = Circling if push tail, 3 = Lower resistance
to lateral push without circling, 4 = Contralateral
forelimb flexion and 5 = No apparent deficit.

4.2 Hot plate test

Hot plate test, thermal stimulation, was used
to determine sensory function. Hot plate apparatus
was maintained at 50 °C. Rats were placed on the
heated surface, and the time (in seconds) was re-
corded as a foot withdrawal time. Displaying the

paw licking, shaking, climbing or jumping, the rat
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was considered to stop the test'.
4.3 Rota-rod test
Rota-rod was used to evaluate motor and

sensory coordination. Performance was measured
by the duration that an animal stays on the rod as a
function of drum speed for 5 minutes. The length of
time that each animal was able to stay on the rod in
5 minutes was recorded as the endurance time'™®.

5. Estimation of lipid peroxidation content

The lipid peroxidation content, malondialdehyde
(MDA) level determination, was determined followed
by the method of Kirisattayakul and coworkers'’. As
a standard, tetramethoxy-propane was used, and
results were expressed in terms of nmol mg™ protein.

6. Estimation of superoxide dismutase (SOD)
activity

Superoxide dismutase (SOD) activity was
determined by using the modified method of Mc-
Cord and Fridovich'®. The data were presented in
units of SOD activity per mg protein.

7. Estimation of catalase (CAT) activity

Catalase (CAT) activity was estimated by the
modified method of Goldblith and Proctor'®. The data
were reported in units of catalase per mg protein.

8. Estimation of glutathione peroxidase (GSH-
Px) activity

Glutathione peroxidase (GSH-Px) activity was
measured followed by the method of Wendel*
based on that the activity was measured indirectly
by a coupled reaction with glutathione reductase.
The glutathione peroxidase solution was used as a
standard enzyme activity.

9. Infarct volume evaluation

Rats were perfused with 0.9% normal saline.

Rat brain was removed and sliced into coronal sec-
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tions about 2 mm thickness. The brains were im-
mediately incubated in 2% 2, 3, 5-triphenyl tetrazo-
lium chloride (TTC) solution at room temperature for
15 minutes. Then, all brain slices were captured
using a digital camera and the infarct size is calcu-
lated with the computerized image analysis system.

10. Statistical analysis

All data were presented as mean + SEM value.
The significant differences among various groups
were compared using one way analysis of variance
(ANOVA) followed by LSD post hoc test. P values of

< 0.05 were considered to be statistical significant.

Results

1. Neuroprotective effect and its possible
underlying mechanisms of a combined extract of
ginger and purple rice against cerebral ischemia
induced by right middle cerebral artery occlusion
(Rt. MCAO)

In this study, brain infarction volume both in
cortical and subcortical areas were investigated.
Rats given piracetam and vitamin C, used as posi-
tive control in this study, significantly decreased
infarction volume both in cortical and subcortical
areas. Rats given low and high doses (1 and 100
mg/kg BW) of a combined extract of ginger and
purple rice significantly decreased infarction volume
in cortical areas when compared with vehicle plus
MCAO at the level of p-value<0.05 and <0.05, re-
spectively. Moreover, low and high doses (1 and
100 mg/kg BW) of a combined extract of ginger and
purple rice were also significantly decreased infarc-
tion volume in subcortical areas when compared
with vehicle plus MCAO at the p-value<0.05 and
<0.01, respectively (Figure 1).
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Figure 1 The effect of a combined extract of ginger and purple rice on brain infarction volume in MCAQ rats. Data were presented as mean + SEM

(n=4 per group).
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It has been reported that free radical damage
plays an important role on pathophysiology of
ischemic stroke. This study was also determined
the effect of a combined extract of ginger and pur-
ple rice on oxidative stress status marker, malond-
ialdehyde (MDA) level, and the activities of scav-
enging enzymes including catalase (CAT),
superoxide dismutase (SOD) and glutathione per-
oxidase (GSH-Px).

MDA levels in cortex and striatum were dem-

onstrated in figure 2A and 2B. Results showed that

VitaminC+MCAO

Ginger plus purple Ginger plus purple Gir}ger plus purple
rice 1 mg/kg rice 10 mg/kg rice 100 mg/kg
+MCAO +MCAO +MCAO

MDA levels from both medium and high doses of a
combined extract of ginger and purple rice (10 and
100 mg/kg BW) were significantly decreased in
cortex at the p-value<0.05 and <0.01 when com-
pared with vehicle plus MCAQO, respectively.
Moreover, rats subjected to the lowest dose of a
combined extract of ginger and purple rice (1 mg/
kg BW) showed significantly decreased of MDA
level in striatum (p-value<0.05 when compared with
vehicle plus MCAO).
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Figure 2 The effect of a combined extract of ginger and purple rice on malondialdehyde (MDA) level in (A) corfex and (B) striatum in MCAO rats. Data

were presenfed as mean + SEM (n=5 per group).
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Furthermore, the activities of scavenging en-

zymes were also investigated. It was found that the

lowest dose of a combined extract of ginger and

—

Striatum

BVehicle+sham operation
BVitamin C 250 mg/kg BW + MCAO
@ Ginger+purple rice 10 mg/kg BW+ MCAO

purple rice (1 mg/kg BW) significantly increased
GSH-Px activity in striatum (p-value<0.05 when

compared with vehicle plus MCAQ) (Figure 3).
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Figure 3 The effect of a combined extract of ginger and purple rice on glutathione peroxidase (GSH-Px) activity in (A) striatum and (B) hippocampus

in MCAQ rafs. Data were presented as mean + SEM (n=5 per group).
* p-value < 0.05 when compared with vehicle treated plus MCAO group
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2. The effects of a combined extract of ginger
and purple rice on functional recovery after cerebral
ischemia induced by MCAO

The effect of a combined extract of ginger and
purple rice on motor function using neurological
score grading was determined on 7, 14 and 21 days
after MCAO. A combined extract of ginger and
purple rice at doses of 1 and 100 mg/kg BW sig-

nificantly improved the neurological score on 7 days
after MCAO (p-value<0.05 and <0.05 when com-
pared with vehicle plus MCAO). Moreover, the
lowest dose (1 mg/kg BW) of a combined extract of
ginger and purple rice significantly improved the
neurological score on 14 days after MCAO (p-val-
ue<0.01 when compared with vehicle plus MCAQ)
(Figure 4).
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Figure 4 The effect of a combined extract of ginger and purple rice on neurclogical score grading in MCAO rats. Data were presented as mean +

SEM (n=6 per group).
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Hot plate test, thermal stimulation, was used
to determined sensory function after MCAOQ in this
study. It was found that all doses of a combined
extract of ginger and purple rice (1 and 10 mg/kg
BW) significantly decreased foot withdrawal time on
7 days after MCAQ (p-value<0.01, <0.01 and <0.01

14 days after MCAO

Mm%,

21 days after MCAO

@ Vehicle+sham operation

OVitamin C 250 mg’kg BW + MCAO

E Ginger+purple rice 1 mg/kg BW + MCAO

B Ginger+purple rice 100 mg/kg BW + MCAO
when compared with vehicle plus MCAQO), on 14
days after MCAO (p-value<0.001, <0.05and <0.05
when compared with vehicle plus MCAQ), and on
21 days after MCAO (p-value<0.001, <0.01 and
<0.001 when compared with vehicle plus MCAQ),
respectively (Figure 6).

Figure 5 The effect of a combined extract of ginger and purple rice on endurance time on rofating rod using rotarod test in MCAO rats. Data were

presented as mean + SEM (n=6 per group).
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Figure 6 The effect of a combined extract of ginger and purple rice on foot withdrawal time using hot plate test in MCAO rats. Data were presented

as mean + SEM (n=6 per group).
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In addition, the effect of a combined extract of
ginger and purple rice on sensorimotor coordination
using rotarod test was also investigated. It was
found that the lowest and medium doses (1 and 10
mg/kg BW) showed the significant improvement of
endurance time on the rotating rod on 14 days after
MCAO (p-value<0.05 and <0.05 when compared
with vehicle plus MCAQ). Interestingly, all doses of
a combined extract of ginger and purple rice sig-
nificantly improved the endurance time on the rotat-
ing rod on 21 days after MCAO (p-value<0.01,
<0.01 and <0.05 when compared with vehicle plus
MCAO) (Figure 5).

Discussion

Itis the first scientific evidence to demonstrate

that a combined extract of ginger and purple rice
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significantly decreased brain infarct volume both in
cortical and subcortical areas, improved motor
function, sensory function, and sensorimotor coor-
dination in MCAO rats.

Cerebral ischemia is defined as a reduction of
blood flow to the brain. Brain has no stores of en-
ergy so it is almost exclusively dependent on the
continuous steady flow of glucose and oxygen to
brain cells for energy production. Without adequate
blood supply and lack of oxygen, brain cells lose
their ability to produce energy. The cerebral
ischemia induced by permanent MCAO in rat by
the method intraluminal middle cerebral artery oc-
clusion. This is the most frequently used method,
which based on the method of Koizumi and col-
leagues °'. In this method, the vessel is occluded

permanently via the insertion of a nylon monofila-
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ment from the lumen of common carotid artery
(CCA) through the internal carotid artery (ICA) to
block the blood flow at middle cerebral artery. The
volume of the infarct zone has frequently been used
as a primary indicator of the extension of cerebral
ischemic damage in animal models. The infarction
volume can be identified by histochemical methods,
2,3,5-triphenyltretrazolium chloride (TTC) staining.
A combined extract of ginger and purple rice
showed the efficacy to reduce the brain infarction
volume both in cortical and subcortical areas at the
lowest and highest doses (1 and 100 mg/kg BW)
when compared to MCAO rats. In general, neuro-
protective agents normally used in stoke condition
in order to save ischemic neurons from irreversible
injury in penumbra areas®. It has been reported that
either ginger or purple rice possessed neuroprotec-

tive effect™®

, thus a combined aqueous extract of
ginger and purple rice in this study also demon-
strated neuroprotective effect. Accordingly, the
present study was provided the clear evidence to
support the use of a combined extract of ginger and
purple rice as a food supplement for stroke risk
patients.

After middle cerebral artery occlusion, brain
cells in the supplied areas of middle cerebral artery
including cerebral cortex, striatum and hippocam-
pus are broken down®. Brain dysfunctions involving
in sensory, motor and cognitive impairment occur.
A combined extract of ginger and purple rice im-
proved functional recovery especially in sensory
and motor function. All doses of a combined extract
alleviated the increase of foot withdrawal reflex in
hot plate test while only the low and high dose im-
proved motor function using neurological score
grading. The significant improvement of the co-or-

dination of sensory and motor function using ro-
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tarod test were also found. After ischemia occur,
excitatory amino acid toxicity, inflammatory process,
oxidative stress damage, and apoptosis play an
important role to induce neuronal cell death®. This
study was found that MDA level, product from lipid
peroxidation, increased after cerebral ischemia.
Fortunately, a combined extract attenuated the in-
crease of MDA level in cerebral cortex and striatum.
Only the highest dose (100 mg/kg BW), a combined
extract showed the increase of GSH-Px activity in
striatum after MCAO. Our results also demonstrated
that a combined extract could mitigate the brain
infarct volume both in cortical and subcortical ar-
eas as we have already mentioned and could de-
crease oxidative stress by increasing of GSH-Px
activity in striatum, resulting in the decrease of lipid
peroxidation level in cerebral cortex and striatum.
Therefore, the neuroprotective effect of a combined
extract might be related to its antioxidant effect.

Unfortunately the present study did not show
the dose dependent manner in all experimental
studies. This might occur according to a combined
extract used in this study was the crude extract;
therefore, increasing the dose of the extract might
also increase the concentration of some ingredients
which masked the effect of the active ingredient for
each action that we are interested to observe.

A combined extract of ginger and purple rice
contained gingerol, cyanidin and polyphenols. It
has been reported that gingerol showed the anti-
oxidant”” and anti-inflammation activities*. Cyanidin,
like other anthocyanidins, has reputed antioxidant
and radical-scavenging effects which may protect
cells from oxidative damage. Moreover, cyanidin
was also providing anti-inflammatory effects™. Fur-
thermore, many researches demonstrate an anti-
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oxidant activity of polyphenols™ . We suggested
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that the active ingredients as mentioned might be
concerned in damaged brain mitigation according
to its antioxidant and anti-inflammatory effects.

In summary, in MCAQ rats, a combined extract
of ginger and purple rice improved motor and sen-
sory functions of MCAO rats induced by cerebral
ischemia. The possible underlying mechanisms
might partly involve in the decrease of brain infarct
volume both in cortical and subcortical areas, the
decrease of MDA level and the increase of the
activities of scavenging enzymes in cortex and
striatum. Thus, a combined extract of ginger and
purple rice has effective potential to protect against
ischemic brain damage. Nonetheless, further inves-
tigations about other possible underlying mecha-

nisms and toxicity study are still required.
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Vital signs: BT 36.8 ¢, PR 64 bpm full and regu-

lar, RR 14/min, BP 133/80 mmHg
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General appearance: Thai men, good conscious-

ness, well co-operative

HEENT: scar at left eyebrow 2 cm, no pale
conjunctiva, anicteric sclera, no lym-
phadenopathy

Lungs: normal chest contour, normal and
equal breath sound, no adventitious
sound

Heart: normal 8182, no murmur

Abdomen: normoactive bowel sound, soft, not
tender, no hepatosplenomegaly

Extremities: no pitting edema, not tender along

spine
Neurological examination:
Cranial nerves: intact

Motor: normal muscle tone, mild left shoulder

elevation

Upper extremities Right Left
Shoulder abduction/adduction  5/5 5/5
Elbow flexion/extension 5/5 5/5
Wrist flexion/extension 5/5 5/5
APB/FDI/ADM/OP 5 (all) 4/4/4/4

Lower extremities
Hip Flexion 5 5
Hip Extension 5 5
Knee Flexion/ Knee Extension  5/5 5/5
Ankle Dorsiflexion/ Plantarflexion 5/5 5/5
Ankle Inversion/ Eversion 5/5 5/5
Great toe Flexion/ Extension 5/5 5/5

Motor movement: sinuous, slow, involuntary
writhing and twisting movements af-
fecting the fingers of the left hand

Sensory: hyperalgesia at the left side of the
body and limbs

Proprioception: loss of proprioception on the
left hand

Reflexes: 3+ at left arm, 2+ others

Thai * Journal * of ® Neurology

Clonus: negative both sides

Babinski sign: plantarflexion both sides

Cerebellar signs: impaired finger- nose test on
the left arm, dysdiadochokinesia on
the left arm, normal heel-knee-shin
test, no truncal ataxia, reboundphe-
nomenon on the left arm

Romberg’s test and tandem walk: intact

Problem lists

1. Abnormal posture and movement of the left
arm (ataxia/ athetosis)

2. Impaired proprioception and hyperalgesia
of the left arm

3. Left distal arm weakness

4. History of injury 2 months before the onset

of abnormalities

Discussion
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Investigation

MRI C-spine : A focal non-enhancing patchy
T2 hyperintensity in the cervical cord at left lateral
and posterior aspect from the level of cervicomed-
ullary junction down to mid C2 level without bloom-
ing artifact on T2*GRE sequence. The lesion is
about 0.3 cm in transverse and AP diameter. The
involved segment is about 2.5 cm in length (Figure
1). The remaining part of included spinal cord is
unremarkable.

MRI and MRA brain: Acute infarction at left
dorsolateral medulla (Figure 2). Left vertebral artery

shows non-visualized V1-3 and proximal V4 seg-

ment. Partial filling of small sized distal V4 segment
left VA is observed (Figure 2).

Figure1. MRI C-spine shows a focal non-enhancing patchy T2 hyperintensity in the cervical cord at left lateral and posterior aspect from the level of

cervicomedullary junction down to mid C2 level. The lesion is about 0.3cm in transverse and AP diameter. The involved segment is about 2.5 cm in

length.

Figure2. DWI-MRI brain and MRA with gadolinium shows restricted diffusion at left dorsolateral medulla. Left vertebral artery shows non-visualized

V1-3 and proximal V4 segment. Partial filling of small sized distal V4 segment left VA is observed.
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INTERESTING CASE
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Abstract

The Chiari | malformation (CMI) is a disorder
of cerebellar tonsils downgrading through the fo-
ramen magnum. The common symptoms consist of
headache, gait disturbance, and dizziness. We
reported a unusual CMI case who presented with

drop attacks.

Introduction

The Chiari | malformation (CMI) is a disorder
of uncertain origin that has been traditionally defined
as downward herniation of the cerebellar tonsils
through the foramen magnum. The common symp-
toms of CMI include headaches generally occur
while coughing, sneezing or straining, gait intability,
numbness and tingling of the hands and feet, dizzi-
ness, difficulty swallowing, vision problems (blurred
or double vision), speech problems, such as hoarse-
ness'. Rarely, people with Chiari malformation may
experience, tinnitus, weakness, scoliosis, central
sleep apnea, and autonomic dysfunction. We re-
ported Chiari I malformation presenting with recurrent
syncope (Chiari drop attack) causing by dysfunction

of cardioautonomic regulation.

Case report

The patient, a 22 year old woman with recurrent
transient loss of consciousness for 6 years. Her
symptom has occurred repeatedly in the same
characters. The symptom begin with palpitation for
a few second before loss of conscious. During the
attacks, her postural tone was lose, but neither
tongue biting, eye deviation, nor urinary inconti-
nence. The symptom lasted for 10-15 seconds then
fully return to full conscious. She had no confusion

after the event. Her symptom triggered by stretch
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her body with neck extend. She had no history of
dyspnea, chest pain, headache, no history of drugs
used, and no family members had the same symp-
toms.

General physical examination showed pulse
rate 86/min, blood pressure 104/70 (stand), and 97/60
mgHg (lying down). She had no pale, and normal
chest and cardiac examination. Neurological
examination revealed normal including cranial nerve,

muscle strength, reflexes, cerebellar function, and gait.

el:GEMR.
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The blood test including complete blood
count, electrolyte, blood sugar, liver function,
thyroid function were normal. Extensive cardiac and
neurological tests including electrocardiography,
chest x-ray, echocardiogram, and electroencepha-
logram were done to excluded possible cause of
syncope. Magnetic resonance imaging (MRI) was
done and showed bilateral cerebellar tonsil

herniation (Figure 1). MRA brain was normal.

Figure1. MRI brain (T1) image showed hemiation of bilateral cerebellar tonsil approximately é mm below the foramen magnum.

This case, we followed up closely and serial

MRI brain was done.

Discussion

We reported a rare presentation of CM1 patient
with recurrent syncope. The strongly association of
palpitation, syncopic attacks with neck extension
rise the high possibility of brain stem compression
during the attacks.

Dizziness, orthostatic intolerance, and syn-
cope are non-specific cardiovascular symptoms,

and these symptoms in patient with CMI may be

unrecognised. Several mechanism of syncopal at-
tacks in CMI have been proposed including com-
pression of vertebrobasilar artery, brainstem as-
cending reticular system, and cardiorespiratory
centres or their efferent/afferent pathways. Auto-
nomic control of the cardiac is conducted by the
centre on the brainstem (nucleus tracts solitaires)
and receive signal from afferent nerve fibres. Arnold-
Chiari malformation which compress brainstem can
interfere the cardio-autonomic centre. Compression
of the IX and X nerves at this level (between herni-

ated tonsils and PICA or vertebral artery) could
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explain the reflex syncope (neurally mediated or
vasovagal). Moreover, compression of the reticular
formation of the ventrolateral medulla, that controls
the sympathetic and respiratory motoneurones, can
causes reflex syncope.

Triggers of brain stem compression in CMI
includes sudden increase intracranial pressure
during Valsava manoeuver, sneezing or coughing’,
orthostatic postural change®, and neck extension.
Moreover, some patient may experience of orthos-
tatic intolerance (OI)°. The Ol symptoms character-
ise by dizziness, nauseas, fatigue, and associated
with postural tachycardia. Although a link between
Ol and CMI has been noted, but the investigation
of MRI brain and cervical spine of 23 females with
orthostatic intolerance was not found the difference
of tonsillar compression compared with control
group“. However, with the limited sample size, this
conclusion is still be doubtful. The management of
CMI depends on the presenting symptoms and
associated neurological impairments. Selmi et al.
reported case of bradycardia as a result of medul-
lary compression in CMI. The patient recovered
from surgical compression®. Straus et al. evaluated
surgical decompression and tile table test. Surgical
decompression of CMI has a high success rate
(70%) for patients with Chiari drop attacks. How-
ever, tilt table testing has poor predictive value in
judging the clinical response to surgical decom-
pression and is not a useful test to guide surgical

decision making®. For asymptomatic patients, it can

Thai * Journal * of ® Neurology

be managed conservatively with closely observe
and serial neuro-imaging, although some would
advice for preventive surgery before occurring
neurological complications. The goal of decompres-
sive surgery is to resptore CSF flow, and is indi-
cated for symptomatic relief of syringomyelia, my-
elopathy, cerebellar symptoms, neck pain or
headache. However, the management of syncope
caused by CMI is still debated.

References

1. Milhorat TH, Chou MW, Trinidad EM, et al. Chiari | mal-
formation redefined: clinical and radiographic findings
for 364 symptomatic patients. Neurosurgery
1999;44:1005-17.

2. Bardella L, Maleci A, Di Lorenzo N. [Drop attack as the
only symptom of type 1 Chiari malformation. lllustration
by a case]. Rivista di patologia nervosa e mentale.
1984;105:217-22.

3. Prilipko O, Dehdashti AR, Zaim S, et al. Orthostatic intol-
erance and syncope associated with Chiari type | mal-
formation. Journal of Neurology, Neurosurgery, and
Psychiatry 2005;76:1034-6.

4. Garland EM, Anderson JC, Black BK, et al. No increased
herniation of the cerebellar tonsils in a group of patients
with orthostatic intolerance. Clinical autonomic research:
official journal of the Clinical Autonomic Research
Society 2002;12:472-6.

5. Selmi F, Davies KG, Weeks RD. Type | Chiari deformity
presenting with profound sinus bradycardia: case report
and literature review. British Journal of Neurosurgery.
1995;9:543-5.

6. Straus D, Foster K, Zimmerman F, et al. Chiari drop at-
tacks: surgical decompression and the role of tilt table

testing. Pediatric Neurosurgery 2009;45:384-9.

55



JOURNAL READING

21sasUs:andneniiiods:inelng

3

asansatuilainnsdiauanuanianig
U5u1l39 ILAE classification Tusivalifaanmang
anuazpsauagunlszsiauluniade aveues
Tsnandninanaan1sinune Geingiseasdues

X 4 . .
unAMNIENedua il uwInean1slFulseuasFuia
a  ad o S TP
AMinaInginaadesluaendne daiuidsnisiun
4
aulagenanin unzeaglssiiundnt luumaaui

[ 1. Seizure types ]
@ Genetic

2. Epilepsies classified by seizure type

E SUUCtural
Metabolic

Infectious
Unknown

-

Generalized

Focal Generalized & Focal

8-

[ 3. Epilepsy Syndromes ]

¢

4. Epilepsy with Etiology

Comorbidities

<.

Figure 1. Framework for epilepsy classification. The efiological framework
can also be used for acufe seizures. The ferm “genetic” refers to the
efiology in an individual if there is an epilepsy syndrome that is known
to be primarily genetic based on evidence from family and twin studies.
Although the underlying gene may be identified for some individuals, in
most cases, the underlying genetic mutation will not be known. Epilepsia
Open © ILAE

AnATLELel AR NTaLLLAAAMANLLANS
15u1l34 ILAE classification #l&vaue Ao nns
Fnastilsnaudntiy deslsznandan 4 unuudn Ae
1. Seizure types 2. Epilepsies classified by seizure
type 3. Epilepsy syndrome 4. Epilepsy with etiology
el etiology Shutlszneudas genetic, structural,
metabolic, infectious WY unknown #adasAileie
Tapsnainuludilaslanandndos

annsaLLLaRAl Uszifundn e deditiase
Tlsidngiloedl seizure types ifluatinsls Hanmsues
Tanasdnannels uazlsnsan iielinnsinmnfimenz
asl eeiglsfmuannnsaULLaAA HuFliAanL TRy

a o =l
AN ANU

Vol.32 ¢ NO.3 » 2016

CLASSIFICATION OF THE
EPILEPSIES: NEW CONCEPTS
FOR DISCUSSION AND
DEBATE—SPECIAL REPORT
OF THE ILAE CLASSIFICATION
TASK FORCE OF THE
COMMISSION FOR
CLASSIFICATION AND
TERMINOLOGY

an : Epilepsia Open, **(*):1-8, 2016. Special
Report 18 Prof Ingrid Scheffer chairs the ILAE Task

Force on the Classification of the Epilepsies.

uw. AUAND IRYUIN

as,u||a:1ﬁno1U|ﬁva{'U|ﬁuTqa
uw. aufnd 1INguIm

AMNUSIENDNEN MADKIOESAACS ALIWNEMACS UMINEdaUoUInu
l:NAUITEISAAUBNILUYSIINS UMBNEndaouInu



Vol.32 ¢ NO.3 * 2016

1. NM79UAdE seizure types Na1N1I0LANNg
Aadeldlnaldanmuenisdnivuiumnan seizure
phenomenology Tiaflusinamaa electroencepha-
lography (EEG) lavirald iamanuiunzanuas
ponsiuldlalunnsnsaainwndiaaandnasa) lu

v
sz lng nszni1smaaa EEG tudelimanuluniau
v 1
aznsunnlulszimAlne apuniansueses EEG
Lazn1sulana

2. nsamalidiNiiamangedlsnandn
v 1 1
1 \HesaINHE1WANIe genetic WAY immune T9H

o 5| v ¥ al a a 3| o
Auaiudasldnisnsamnpnanidusnuaunin
uazanNlinFanvasssmalng azdanaldinin 14

1 dl ;%’ [ sil’ @ 1 1 =
A1ENGININAY AslsziAulnuindnunazinag
° DTN = y Al °
Auualiuddadngiaansiiluuiinaiaauaniy
lunsmsamanmnundeaiiesls iialfiinaaa
AuALazHilscAnsnalunnsinungegn

Thai * Journal * of ® Neurology

3. msatadedngilaad epilepsy syndrome
i Al AenfuRATudaden AunnansaLiiay
1NT4 19U EEG WanNIRaneisaitase

4. msdfulpldduuannanisitiadalsaandn

'
a

nnnzanlunaazlsemd Inalinanianlsnas
FnuizaaNi ANz amIneaanfazilsemeliaue
W19 ILAE TaRansundndmnumnnzanwazle
= A & | =£I a; 1
mmﬁmmmwwmiw Aunaziilun1saannilanun
dl v a a v o 1
aula Weldinan1sEeuiLasn1seaNFUIEndng
UseinApee INFIZLUIN NI RA R UTANITFN TN
¥
o i m%rﬁmmﬁqﬁqmmﬁmummmmmx
anluLzuNIRILAAzssINARLENS
=® vy dl b 1 v =3
uuAsaenn ligineadamnviuldiauanumiv
v |
AANTALULUIAAYL AT UAITNAALTLIINTD
Uszmdlne iannsanipnlspandnuilszmealne
Az ATNANAABAENTINNITUDY ILAE Bsinaily
svuusall

57



FAQ

58

21sasUs:andneniiiods:inelng

lugefiuanualdFunininmguasfidulss
myasthenia gravis (MG) ¥a1£13181 LATWLN mmuwmﬁ
drunitadafinanuidnlafaafunisidasenaznig
$nunlsn MG 1&ludne HA1nnumanesviAui
faannafnmay Fail

AN : ANEOIENNARTNTAATYTasdlae MG
=
Aaazls

AIRBL  ANHOIENINARNNTNA Ay Tag 1ot
MG A8 a1n1sRalnAn1eszuLdssanasiansue
fatigue wae fluctuation ABNBINTTALYAILEANN
Aanssulananssumiteliifluszazinannils uazanns
HuiANUnAReudn reusne tiee Heanisutas

ANDNN : AINNINAUBIWI IR LN LU U Fag
AnDNAMRAaIntsA MG

AR : ANITNAUBINNTAILINTARAINTANAN
$ausae H81N139NALANNRNUIL YASILIN NAY
ABUAALINNINIBILTS aIN1INARAUNNNLHEL T

v v
AanAd1an nrenaua U nuldiflusaLsLn whay
& o ~ Ay A
\upeundeiniImiueng vseansunglheiainis
NAUAILINLAZLAFUNNTATIRANNLNNETAALINTTNIFD
WANEMILAUANUNIN LA RTIRANEN1FAAINABINILAL
1 % A A v a =

ANYNTAIUFU VFNAULTNULAINARTIALNR WTANLNNT

dananuznaniile (barium swallowing)

fona : entswadunuuLlvuTifesini
anwpaInisn MG

fmau | answasLNTidn e yawien
anazlslAluthn waudadasres) weldidleyaly
e yadestuayn uaziiiranelunann uiee
finansdrdnsansing laFunismssariuunng ENT
ldnwuanuiaUn#le wiuneseinsaany paralysis

484 vocal cord AR

AIDN 1 aNINNINeiun el UU WA
FagAnTNdRamRAINTsn MG
AR : 8ININELVIUNINERULLIL binocular

4 . - - 4
diplopia fingaalainuauEalnFle viansiiny

Vol.32 ¢ NO.3 2016

MYASTHENIA
GRAVIS

UW.AUAND 1IRYUIN

uw.auAnd 1Rauim

auds:aindng) MADBIDIESANACIS ANUIWNEMACS
umdneaeouInu



Vol.32 ¢ NO.3 * 2016

external opthalmoplegia wuulefils FesAnnielsn
MG 15188 81RTany ptosis AReSasaAnie Lay
a o A ¥ a =

Haniaulue) e B9segAATIINAN

ANDIN : BINNT respiratory failure LL‘LI‘LIiM‘LA‘ﬁI
FavAnDNAMEAINTIA MG

ANRAL : A1N7 respiratory failure ‘ﬁlm%ﬂﬁwu
ANHALNANI9TELLNIIAuINE LA u’?\@;’_jﬂwﬁ'
An1az CO2 ﬁi‘i NIE respiratory failure ‘ﬁlL‘ﬂw] YNEN]
Vi3asaNALNNNg aspiration pneumonia ludu

A0 : anenuzdiAnyazlififasAanslsn MG
1Haun

AIRADL | ANHIUENWNARTNTRRANEALNG LA
PP T R
denN9idu) we) ANLAIRIN ARNANEULIBY
fatigue waz fluctuation lidnazifluainisaauise nas
WIUNNERL WARILNN NAWBIUITAILN LAENILUL
wrandnszianinznismgladuman nazlpsnine

dviadaavnalandafnian sasAnne MG 15iaua

ANDN ¢ miﬁ@@mﬁmﬁumtﬁmﬁﬂim MG
Avsinaengls

ARy : AALInPdewinAenimmuniulsz A
TnaazidgniIlaneuzANRAlnAn19sTLL
1sz@nidl fatigue vide fuctuation el ¥ansmsoa
faneeen9azldendni ptosis, limitation of eye
movement Lagl pupil An1sReLduaasawad by
1nA 392918 enhanced ptosis #3alid NIMAdaL
amsTifeLnAlaensinlfRaenns fatigue WA
ludae 0 189 100 vileiAuTuaaTule Tudu de
AN IR prostigmine test 81 l¥uauann
'El\iLﬂummﬁumumﬁﬁ@ﬁﬂié’mﬁ

¥
AN : NN99IN prostigmine test Hurinagngls
v

ANBAL | N3N prostigmine test usaLlszINUL
[ S a a ! ! y A .
Ingilheiannisininfeylsne wu thlannis ptosis
¥19A palpable fissure IMAszazvinawinlug d1eeu
w3ARTIA muscle power d@eauuuAlsiy 1-100

e W ovR Y @a . . a
driulAnawinlug waaian prostigmine 1-1.5 4n. A

Thai * Journal * of ® Neurology

y - X oo ¥ oL y
dmnandnaiiie aumauiuswing dewazli atro-
. ! A I?.\I/ &y v A 1% ! a .
pine riauviza lltiuAld rlensudaree@n atropine
G v o/ ¥ dil 1 1 % a
il wannnsdeilainvuen uazlinsasziivennis
singe) Iuuniin 15, 20, 25 uaz 30 wauan Aagae

s X Y ad ~
AAZHAINIIATURILAUINNLUTZNDL 20 W

ANDNN : N1949M9IA acetylcholine receptor
antibody HAuadunzels

famay : lnavidllideslddansaa sy
{flunnsmsaaidailsmenunafinsaldldunnidn &
Lfawwﬂu‘mwmmmmm‘lmﬂuﬂqqmwwhffu n1g
AMRALAINAINITHNALNR N177979A bed side Wazn1T
1 prostigmine test u’%“@nw@m?mumumﬁi@mﬂﬁ
&1 mestinon Afluffenaziinnuustiusmeanags
N1949MIIA antibody £t anafiansau lunsdiiigm
Tnsfadaudadidu MG waldnissneudala
AALIALEY §1N19TATIANL antibody TnaLanneing
il MG 3¢ watwaaufteataidiungu MG 7l
NAALFA acetylcholine receptor antibody 161

v
ANDIN : NN95NEFNLIEN mestinon TWRATNNT
Buatngls wazAnslsutias Dasingls
ANRAL : NNFFNFAUIRINTIREN mestinon AANN3
FUFAEIUIA mestinon 60 1N, 1 153A 2 138 3 DATNAY
o Y Yy A £ £ =
2119 uazuuzifihedndrlainisoaties feade
Aldanauinenadls wadliidedeln o Alddans
1 dla a :I/ dg v =
21N129191N9NRALNATRATNN N TRt LA Lazen
PR Lo A L o H
nliueangnanvizald 999 1-2 dalueusntiunaesen
| | Y = ' a a
uetnsls uazaneangysliunwizeld ensinlng
aX S A a & P~
PIUAADATISY viTanaunaznuedinfalldainis
v
naUnAviTalyd wezn13susn mestinon 14 19758

U2 HUIUNA LWATANNDIBINF LN ANELANS

59



ununans:

60 21sasUs:andneniiiods:inelng Vol.32 ¢ NO.3 2016

@laSuswdanmsuiduowaviudvuds:9U 2559
aunAuds:andngiKuds:inAng

A1AU TR-UINANA TaL5a4 a0ty AUALN

N

1 wey.aungn ﬁ?@i@ﬁr’ﬁmﬂ W Safety and Efficacy of Passiflora Terminal Leaf Igananung
Extract in Parkinson’s Disease, a Phase 1/2 Wﬁ‘:mqgmﬁ’]
Study

2 Woy. AARNIIL gaulsTiasy Safety and efficacy of Chinese flower (Chrysan-  134nenung 2
themum indicum Linn.) for Abortive Treatment Wizmqgmﬁﬂ
of Migraine Attack: a prospective randomized
placebo control cross-over study study phase
1and 2

3 WeY. T NUAAT Prevalence of cerebral microbleeds and asso-  I94WeNLA 3
ciation with cognition in Thai dementia patients @33

4 Wey. IR WAngeine Dementia after stroke in Prasart Neurological —&@nniiu THLTE
Institute : Prevalence, risk factors, cognitive and ~ 1lsz@mangn

functional outcomes

5 Woy. AN Uignatiading Association of HLA-B genotypes with phenytoin-  T99nenung B LTl
induced maculopapular drug eruption $INNBLA
6 uw. Wl nedmidao Cerebral venous thrombosis: comparing char- N11NeAg HalLTEl

acteristics of infective and non-infective aetiolo-  &UAUATUNT
gies: a 12-year retrospective study
7wy wWla qinfinriAug Measurement for the Length of Spinal Cord Le-  I94WeIN14 BNLTE)
sion in Relation to the Involved Spinal Cord @351
Segment to Support a Diagnosis of Neuromy-

elitis Optica Spectrum Disorders




Vol.32 ¢ NO.3 * 2016

Objective: To evaluate safety and efficacy of
Passiflora terminal leaf extract in patients with
Parkinson’s disease (PD).

Method: A randomized double-blind placebo
controlled study was conducted at Phramongktklao
Hospital during April 2015 — November 2015. Idiopathic
Parkinson’s disease age >30, Hoehn & Yahr (H&Y)
stage 0.5-2.5 were randomized to receive low dose,
high dose Passiflora terminal leaf extract and pla-
cebo in 3 visits (baseline, 4- and 12-week). Clinical,
Unified Parkinson’s disease rating scale (UPDRS)
score, blood tests and adverse events were com-
pared.

Result: From 75 patients, 28, 17, 29 patients
were in low dose, high dose and placebo group
(1-withdrawn consent). Baseline characteristic and
UPDRS score were not difference among groups.
For UPDRS part1 (mentation, behavior and mood)
was slightly improved in all groups; herbal medicine
showed significant score reduction (p-value 0.007),
but not in placebo. For UPDRS part 2 (activity of
daily living), high dose group at visit 2 compared to
visit 1 had more statistically significant improvement
compared to low dose and placebo group (p-value
0.012). Motor function and complications of treatment
had not changed after treatment in all groups.
Herbal medicine group could reduce total UPDRS
score more than placebo (p-value <0.001 vs.0.078,
within groups) with better performance in high dose
than low dose group. Adverse events were found
less than 20%; dizziness was the commonest
complaint. There were no abnormal laboratory find-
ings.

Conclusion: From this phase 1/2 clinical study,
Passiflora terminal leaf extract was safe to use and
appeared more effective than placebo in treatment

of Parkinson disease.

Thai * Journal * of ® Neurology

SAFETY AND EFFICACY
OF PASSIFLORA
TERMINAL LEAF
EXTRACT IN
PARKINSON’S
DISEASE: A PHASE
1/2 STUDY

Thanattha Sirasawatwarakun Saeueng
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Introduction: Flavonoid in Chinese flower has
been proved to be effective in treatment of migraine
attacks in a rodent model.

Objectives: To determine safety and efficacy
of Chrysanthemum indicum Linn. extract as an
abortive treatment in patients with migraine.

Materials and Methods: A prospective
randomized placebo control cross-over study was
conducted in Phramongkutklao Hospital. Forty
Patients, age>18 years old with headache 5-15
times/month were randomly assigned (1:1) to Chry-
santhemum indicum Linn. extract or placebo, each
4 -week study duration with a 2 week wash out
period. Clinical and laboratory investigation were
measured before and after study for safety analysis.
The primary endpoint was the mean change in
number of migraine headache between true medi-
cine and placebo.

Results: During the study, there were 5.78
headache attacks in true medicine group and 6.45
in placebo group, p 0.443). The efficacy in reducing
migraine atack between Chrysanthemum indicum
Linn. extract and placebo were similar. Overall
headache reduction in 2 hours were 53% and 52%
in true medicine and placebo respectively. Our
participants seem more appreciate to Chinese
flower (Chrysanthemum indicum Linn.) than pla-
cebo (69.4% vs. 57.8%, p 0.426). Very few transient
and mild adverse side effects were recorded.

Conclusion: Chinese flower (Chrysanthemum
indicum Linn.) extract is safe and tolerable to use
for migraine attack. The efficacy in abortive of
headache is 53% within time span of 2 hours; how-
ever the further study is required.

Keyword : migraine, migraine headache, Chi-
nese flower (Chrysanthemum indicum Linn.), abor-

tive treatment
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Objective: To find the prevalence of CMBs in
Thai dementia patients and to identify the relationship
of CMBs with other coexisting neuroradiopathology
and patients’ baseline risk factors.

Methods: This is a study conducting in the
memory clinic of Siriraj Hospital, Thailand. Demen-
tia patients who had accessible echo-gradient or
SWI sequences MRI brain were included. Cognitive
dysfunction severity, underlying medical histories
and risk factors were recorded. CMBs were count-
ed and recorded using Microbleed Anatomical
Rating Scale. Age related white matter changes
(ARWMC) and infarctions were analyzed for cor-
relation.

Results: 246 patients in the study were 149 AD
(60%), 31 VaD (13%), 24 AD with CVD (10%), 14
DLB (6%), 4 PDD (4%), and 18 FTD (7%). The
prevalence of total CMBs was 55.5%. Most of the
patients presented with less than 5 CMBs. VaD had
the highest prevalence for total CMBs for all anatomical
distributions. The prevalence of isolated deep and
infratentorial MBs was 14.6% with the highest in DLB
(28.6%), VaD (20%), PDD (20%). AD had the high-
est prevalence of isolated lobar MBs (20.8%). AR-
WMC showed medium correlation with number of
total MBs. Lacunar infarction showed a small cor-
relation. For ASCOD phenotyping of ischemic
stroke, there was a small correlation between the
presence of MB and small vessel disease. Cognitive
decline assessed with TMSE showed no relationship
with CMBs.

Conclusion: The prevalence of CMBs among
our patients from dementia clinic was high correlating
with the co-existing white matter change and
lacunar infarction and the presence of underlying

small vessel disease.
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Background und purpose - Post stroke
dementia (PSD) is a growing health problem,
although it is a preventable condition. There is
increasing global attention on this issue. This study
is to examine the incidence and putative risk
factors of post stroke dementia at Prasart neurological
institute. Cognitive and functional status were also
assessed.

Method - Acute ischemic stroke patients who
were admitted in stroke unit of Prasart Neurological
Institute between December 2014 to September
2015 were assessed. A set of clinical, neuropsycho-
logical, and functional examinations including inter-
views were applied on admission and followed up
at 3 months after the stroke. Patients with pre-exist-
ing dementia and depression were excluded. The
neuropsychological batteries comprised of The
Informant Questionnaire on Cognitive Decline in the
Elderly (IQCODE), mini mental status examination-
Thai version (MMSE-T), and Montreal cognitive
assessment (MoCA). Functional status tests
included modified Rankin scale (mRS), Lawton’s
instrumental activity of daily living (IADL), and
Barthel Index. After completion, diagnoses of
dementia or non-dementia were made by using
Association Internationale pour la Recherche et
I'Enseignement en Neurologie (NINDS-AIREN)
criteria, together with MMSE score.

Result - From the 119 cohorts,30 patients
(25.2%) demonstrated post-stroke dementia at 3
months after the stroke. In this study, PSD seems
unrelated to stroke characteristics, and vascular
risk factors. Higher median age (p<0.0 05, g5o0 Cl
1.03 to 1.12) and low educational status (p:0.035,
g5%ClI1.16 to 38.63) were the contributing factors
to PSD. Previous cerebrovascular conditions

including TIA appeared more noticeably in

Vol.32 ¢ NO.3 2016

DEMENTIA AFTER
STROKE IN PRASART
NEUROLOGICAL
INSTITUTE :
PREVALENCE, RISK
FACTORS, COGNITIVE
AND FUNCTIONAL
OUTCOMES

Kulrithra  Pisanuwongrak

demented patients. Functional status, evaluated by
mRS, Barthel Index, and IADL questionnaires, was
significantly declined (p<0.005). In contrast, using
MMSE and MoCA tests, cognitive status was
generallyimproved after 3 months period. All
cognitive domains seemed equally affected
regardless of the stroke subtypes in the PSD
patients.

Conclasion - The prevalence of post-stroke
dementia in Prasart Neurological Institute equaled
25.2 percent, which is in agreement with the findings
in preliminary studies. Advancement of age and low
education were the outstanding contributing
factdrs. Individual risks or stroke subtypes seemed
unrelated to the cognitive outcomes. Impaired
functional status was the major problem that could
have permanently affected the stroke patients, while

the cognitive one appeared reversible.
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Background: The pharmacogenomic basis of
phenytoin (PHT)-induced maculopapular drug erup-
tion (MPE) remains unknown. The clinical presenta-
tion of cutaneous adverse drug reactions (CADRs)
varies from MPE to Stevens Johnson
Syndrome (SJS), and toxic epidermal necrolysis
(TEN). Specific human leukocyte antigen (HLA)
genotypes such as HLA-B*1502 is strongly
associated with an occurrence of SUS/TEN in Han
Chinese and Thais. PHT-induced MPE has been
recognized to precede the life-threatening
medical condition especially SJS/TEN. To best of
our knowledge, there is no specific markers for the
development of PHT-induced MPE.

Objective: To determine the role of HLA-B
genotypes on the development of PHT-induced MPE.

Materials and methods: This was a
case-control, and cross-sectional study. From Janu-
ary 2011 to October 2015, patients who developed
MPE within 8 weeks after commencing phenytoin
treatment were enrolled. HLA genotypes were
performed by using standard methods.

Results: The study enrolled 21 patients with
PHT-induced MPE and 637 patients under PHT
treatment without MPE. Three specific HLA-B
genotypes was found to have higher frequency in
PHT-induced MPE than non-MPE group, as follows;
HLA-B*1507, HLA-B*1532, and HLA-B*4602 (p = 0.03).
But, PHT-induced MPE was not associated other
HLA-B genotypes including HLA-B*1502 (p = 0.77).

Conclusion: The authors found that HLA-
B*1507, HLA-B*1532 and HLA-B*4602 showed
higher frequency in PHT-induced MPE group. Due
to the small number of PHT-induced MPE cases,
we were not able to conclude that it was a true
association. Further studies are warranted to find
the potential biomarkers of PHT-induced MPE.

Keywords: HLA-B genotypes, phenytoin,
maculopapular drug eruption
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ASSOCIATION OF HLA-B
GENOTYPES WITH
PHENYTOIN-INDUCED
MACULOPAPULAR
DRUG ERUPTION
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Background: Most cases of cerebral venous
thrombosis (CVT) have non-infective causes.
Infective CVT, though less common, often results in
a catastrophic outcome. The distinctive clinical
characteristics of infection-associated CVT (IACVT)
and non-infection-associated CVT (NIACVT) would
facilitate early detection and proper management.
Objective: To compare the characteristics of IACVT
and NIACVT.

Materials and Methods: All patients with CVT
admitted to Songklanagarind Hospital between
January 2002 and December 2013 with the ICD10
codes 1636, 1676, 0225 and G08 were identified
and recruited. We compared the clinical
presentations, neuroimaging results and hospital
outcomes for patients with IACVT and those with
NIACVT. We analysed the differences using
descriptive statistics. Additionally, for patients
with IACVT, we described the primary sites of
infection, associated CVT, host immune status and
microbiological results.

Results: Twenty of the 83 patients with CVT
(24.1%) had IACVT. Male gender (70.0% vs 34.9%)
and preexisting diabetes mellitus (35.0% vs 4.8%)
were significantly more prevalent in the IACVT than
the NIACVT group. Additionally, cavernous sinus
thrombosis predominated in IACVT (80.0% vs
11.1%), whereas focal neurological syndrome was
more common among patients with NIACVT (50.8%
vs 15.0%). Paracranial infections, mostly sinusitis
and orbital cellulitis, were common primary
infections (80.0%) among patients with IACVT.
Lastly, fungus was a devastating causative
pathogen in IACVT—five of six patients with fungal
infection had intracranial complications.

Conclusions: Cavernous sinus thrombosis is a

distinctive clinical presentation of IACVT, whereas

Vol.32 ¢ NO.3 2016

CEREBRAL VENOUS
THROMBOSIS:
COMPARING
CHARACTERISTICS
OF INFECTIVE AND
NON-INFECTIVE
AETIOLOGIES: A 12-YEAR
RETROSPECTIVE
STUDY

Pat Korathanakhun

focal neurological syndrome is a hallmark feature
of NIACVT. Paracranial fungal infections are highly
virulent and frequently associated with intracranial

complications.
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Objectives: To determine the length of a spinal
cord lesion that might better denote a diagnosis of
neuromyelitis optica spectrum disorders (NMOSD)
by applying a measurement of the lesion in relation
to the length of the involved spinal segment instead
of using the traditional length of the vertebral body
segment.

Materials and Methods: We reviewed the
medical records and MRI of patients attending the
Multiple Sclerosis Clinic and Related Disorder at
Siriraj Hospital during 2005 and 2015. Those who
satisfied the NMOSD diagnostic criteria 2015 and
had at least an attack of myelitis were included. We
emphasized on measuring the length of a lesion in
relation to the involved spinal cord segment, and
calculated for the ratio.

Results: Among the 64 NMOSD patients with
a history of myelitis, 55 were positive for AQP4
antibodies and 9 were negative. The AQP4-serop-
ositive patients significantly showed longer spinal
cord lesions. The cervico-thoracic regions were
more commonly involved and localized at the cen-
tral part. For the ratio between the length of the le-
sion and the spinal segment involved, the cut point
ratios for the diagnosis of seropositive NMOSD with
myelitis at each spinal segment were: cervical 0.50
(sensitivity 67%, specificity 67%), thoracic 0.32
(sensitivity 69%, specificity 50%), whole cord 0.22
(sensitivity 71%, specificity 67%). Ratio for
diagnosis of NMOSD with myelitis were: cervical
0.35 (sensitivity 88%, specificity 82%), thoracic 0.20
(sensitivity 87%, specificity 82%), whole cord 0.10
(sensitivity 94%, specificity 85%).

Conclusion: We demonstrated for the first time
that ratios between the length of a lesion in relation
to the spinal segments involved, were relatively

more sensitive, and specific.
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MEASUREMENT FOR
THE LENGTH OF
SPINAL CORD LESION
IN RELATION TO THE
INVOLVED SPINAL
CORD SEGMENT TO
SUPPORT A DIAGNOSIS
OF NEUROMYELITIS
OPTICA SPECTRUM
DISORDERS
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Teudszann 2557 2558 2559 (LADURA.A. 58-W.A. 59)
Stroke 79U 2,382 2249 1989
Ischemic stroke 1718 1454 1173
Ischemic stroke dead (%) 43(3.24) 78(5.3) 56(4.77)
rt-PA 918 (%) 15(0.87) 33(2.26) 54(4.81)
Door to needle time(min) 83 68.5 63.5
Good outcome (%) - 75.75 96.2
Length of stay (LOS) - 3.97 3.0
Urinary tract infection (UTI) 1.45 2.24 0.4
Bedsore 2.06 3.14 0.14
Pneumonia 4.25 3.58 3.26
Fall 0 0 0
Deep vein thrombosis (DVT) 0 0 0.08

391S0U AN

¥ . P~
ABAURY Surin stroke unit AR
o 13zusin low cost ANFRINTIAEN EKG and
vital sign monitoring a2 care map Adnadn lansariu
¥ Y o a |alld
o inlAfuLiunaasisaneuarunalug i
‘3 dl £ [ v a va o o 4
nunldaeauardnuougujimausndin Ineld
1 v
ninennssaniuiengsnssuinlisAuLazIag
¥ . LN
AALAEURN Surin stroke unit AA
o ALl unity falalls 100% Faauinnas
v 2% dl i’/ 1 o o U 1
Wantieaniiusesiuatinedniauinlinisatios
R 4. X
Wnzndudunn sz uAninuInay
o nsuengdduiuvinlinsguasasinananun
ArdnAsenandiuiduiy anfaegd1e \Waazni
v ]
group therapy fiazfasuiiuingastiutaiuninds

PALAUDLULLASRINADINIS FUAUIARAILTIL
(389994 stroke unit MlUARAILTALAL

ADUSANYOVNU Prasat stroke fast track

center KOVTU Surin stroke network

wnnsndieiunild aya anasuwndialil
192874 service plan lsAnaanlAanANaY
Tsanenunatsam Aamingsuns
Taenenunadsam dulseenunaiiieldsu
nsanseiudulsanerunariallauisinidie
1 e 2559 Hlseneunagnang 2 lsanenuna &
angsuvnel 2 A ICU 8 iiesuas SiSeq CT scan
il outsource iladl] 2558 Tsenenuaanmnn

n



72

21sasUs:andneniiiods:inelng

#2171 thrombolytic therapy (TT) lugftlae STEMI uay
E2 a ad‘ £ % di 1 a./?/ 1=
guatiozdngansecldinzasdaamialaliansl
2554 Hnnglien t-PA lliaaagluwkuniaimun
gaalssnennaasiiasainyaainslaidilszaunind
wazausiula wazidnladanaslvien rt-PA Aqsatlluy
nIguatesngsunnszuLsTaLas FasiAaaunme
srUULszamMIRTL ﬁ:iﬂw acute stroke Miilu candidate
Tunnslvien rt-PA azgndssialilsna. g3uns Gelisvey
4 30 Alawms M lidgiaei3uen n-PA iesion
AT 2.29 QUNTZY B.ANANH Lﬁﬂmﬁmmzmqmwmﬁ
a I's o Cd v
svuntlszamannissnenunagiunsuasineg laun
1A 1u5uay empowerment IR lulssnenunag
=) o v o R
souDan1IWA Uz u Ul AT A nTeg
WeUNawNINE N llaanenunalsamainnoile
Ifusnaslden rt-PA WHadui 1 satan 2558 Tng
HAII 8 1Ren ndAullaliiinig (Aengeniau 2559)
{fftloe acute stroke g SFT feuay 38.73 filoe
ischemic stroke 1@5usn rt-PA wnludasay 6.17
(11 Aawlw 178 AW) door to needle time 50 U
wHBNIRELIFalUAan 1sWmWN stroke alert T
gurulnganzludilenguides Aaliuinig stroke
unit LAY long term care
TaaneunalsnainaereunszAns 8. andnm
a 1 d‘ | o o
W NWAT AL Ml aaTTuaa banin lilsane N1
”Lc%’amxﬁummigmmﬁﬂwﬂﬁmugmzmﬂﬂu‘m
WeNLaia bl

ADWSANYONU Rattanaburi stroke fast
track node HUNTU Surin stroke network

WILUWNENOAUUN Fd3H wawwnddinnisg
sz81U service plan TsAKARALRARANDITUT 1
T5aNeNUNRSAULS AINIRgFTUNS

. Y A A > a A %

nauntinnazinisliianazaradninenlugilos
Tsnvaanidanauas Nsananuadilywininaunig
Tul5uend sw.gsund Wasannszaznanluniamiumig

. o = 9 v @y
wnndn 1 dalue Deudiazaesruuldnfluiaiuns
1 a k% o Y Y oy ‘dl
eUTTEZINA118INTAUNNLE iR aannle

Vol.32 ¢ NO.3 » 2016

nenvnaldiFinae Tdldeatinaindenne
NAIaNNIIUINNIATNIT RN Az AR NLADA
Tugilhelsavasniaenanes Mlseanenunaiougs was
Wudguananiasenis fFanduzasilug/unan
A PR p~ ::4'
Haga Nl ue NN AL NI LT A NIAE9ANE
@fjﬁqr;i@ﬁjﬂqa ANTINTELLRBITALRL @Hﬁﬂﬁyﬁﬁém
naspaulalizausasnanlien asrndlulnsanis
Tnnjaeslaanenunaivimaauansaane] fn
1 a 1 o a b4 a om £ %
lddnnsmmsteriuindans viesdljiifnas e CT scan
warn1sfnseiinnananstfangsnssulszainis
Wmmmﬁum‘muﬁqﬁﬂmmﬁnﬂizfﬁmfm?"mmﬂ
dsziiuauld Fasdiponudaan addanimalidas
o al % % £ % [ 2
PAIAININNTLLLIFE TR dannislrenuauld
aaed nlealanialaldenduauldass  Tusesn
Fanldiulalugaweannniin Gasnisdsuidiuauldlag
1% NIHSS score lilagannissasiasaieasazmld
1 val A . | Y
1udlaRanirasalunsanwianluniiedea wpnda
o & rd‘ a v =
asdefiarnnsnilineeiansdngsunslanann ag
o £4 o v 1 b4 < v
filanAunasuatlllFun szudnennsldanidas
o % d‘ a n%’ v [ &
srdanazunsndauiaanienauls lddaenaanly
o o o & v 1 d‘ Y v 1
adunrdAnyrisanisuiatinaquisivaalatanndn
£ a Y G dl dl b
fausiulinsaauldiduszez) ienaclingaany
ansRaUnAlAF LAzl AR uYiaen dauAdu
dsziivla dsevivlaludibanazadnnaanlsgua
A > o aX .
Hasanluilninzunsndas 11937881n19AIUaEN
=3 Vo N a v é’ Y @ o % a
vl fuhauazydgiaetinls fvinlfeuazia
NUAANEGY

g a % g ¢ 1a wa
wnndudianinm uiatszlan wauwndufinns
sz81U service plan TsAUARALRARANDITUN 2
Tsanegnunasauys Aaningsuns

4
)|

tuduwnnedldnuinassuazlfulonialiiun

'
v

NUENF LmuLmeﬂuﬁuTmm@mLﬁ@mmq TN,

a R

o/ a dl Yo % ! !
fruLs FAngilantasulanialiunausesuainiu
o A o = B

Wlunu stroke fast track 494 TWT.TAULT D09 SN
Tu s, g unsoldenazansdniaenlugiloe

Tsrvaaniaananes liealnsunndinnlfimnald



Vol.32 ¢ NO.3 * 2016

Haunissnunlaanssiuunndanganasnssuy
Uszam annsnauldaaipanyAniuniuscay
wa e (Hunalunsaesduied auIUaNAgann

v ¥ 1
FORN AL ALAATILFIGLLBILTHN19ANHUIN stroke fast

'
g

track 289 W 5AULENELNT) M lFANd 1 dRax
B/dld a 1 [~ d‘ 1 o o v v o o
Figaunnasetasug lignadasaadadninly
A o d' ~ o Y al
FINNeNT e . JAunsanlunanasn J
1 v

CT scan gauwatiandlulsnsy uanainileianananss
a1 sne.gsunslianEnenea dedulselond
. T 2SR T Y
Aupuld souisduaildGuufinunnaisaaing

v o o Aala

TedanuiunNgw S TNRsv UL stroke fast

QII v [~ a 1 £% s:l' a
track MANLde AN199719720ULAZL LU A WY
o Y ia o a ~ a 9o o
FR1aL FauAENAHLNN TN N nAauRlFRNF 13
ANFAAINS TWAR. LazTaTiulueNe NinTuT
A 9y \ =< Yo
Aafilnadauntlanlaiunaznauainisainnig
dszanduiusliaonudaannieen. Adunnlianls

v ¥
FUNNATNLLALAR aNLT18RIN1TAAL
Acute ischemic stroke Lilulsaiiianiluga

FinAL NN lT9sE a9t Anaungnleien

a A o , A o
azanedNden lsviuazdanapsiagilon anlaindalug
p , dl o = o
Auasalsn analasuauldauialisanainaniy
a A Y A e o an ah vo
Wn13 ywanwisaudusdedinls gilanlevin

£ dl 7N U 1

wihuazlsdoagilaeps

Joasu

dl a né’ dg/ 1 1 A a o g:/
ixm_mmmmuuvl,ﬂﬁ]mwm@mmm%lm YN

De

AULALTUNNTN LR NAN AN I L BLAZAIND N

o A Py
tUN3LFUL e maen 1 TneinumuEaulawsn

A . . . 1 A
AAAR time is brain L‘WT’]gLrJ@qVLNLﬂﬂﬁ@ﬂGLﬁT INBLTEU

ej ax Aaa ~ o 8§ v i 2
Fundsnnsnanganazvinligiaalsavaaniaananas
X 4, e - v 4
lununinglnaldfunisidunaldateinanniign

» T o \ = Ao o o =
fadunaunEe NN LasNg1 Aty giienul
ANHRININAGA INBATTLLNNTRLATNE e
1 ¥
W nge o faqiiuil nsanfivaudaliay wazay
fapaantduauiiant ladeiin diuuss@egn
P o= S
aieassAgaluanangn

Thai * Journal * of ® Neurology

Jouws:AN

Nuauanat1ndganisanaaniaananes
Surin stroke network 917 YN lalananannaais
Iviavaalulil Adlufaenmineialfauwam
m;tmL'r%@mu@uﬁ@ﬁumimﬁmm”

UNELNNETaNAN qTEZLAA a1uaan1sla
wenLagIuNfuLazingLUime Tl%nsatugyuan
Tnenaan

B191TUNELNNLUTEAUT HBAUNINAT WAL
219NN NEINGNT ANN19D g sunneELlTamn
e ééwﬁwmLL@:ﬂ?ﬂﬂqqa‘:uumaﬂwffi@Lﬁm
ANERTIAN T UNNTUYITAAT TIYUIIA LAY
ANNANTELsEaININeN Iﬁqummmmmmzﬁﬁ
UszAMdilazamannF FBAALALLUINIANNTHEL
FTULNILTLNAH I enaeARe naNes

304ANANIANTENELNTETANANG e 129
wmmmﬂ?um’?um{ﬁfﬂqmﬂa‘:mﬂl,l,mmﬁ'ﬂﬁummﬁm
e

wiawnnegan galaan gautanisaniiii
Uszaminguazatansdunsunnegdanaie Inae
yns ﬁﬁ@ﬂ@mLLmﬁmLL@:?;'%m?Wmmu@{{ﬂme
UARALABAAND

73



oA : mon.Isubuuinduuundnen 232/199 0.ASdUNS m.fuidev .1dev o.uaulriu 40000
Tel. 0-4332-8589-91 Fax. 0-4332-8592 E-mail : klungpress@hotmail.com 2559 stid 02



