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Predictors for outcome and recovery time of cerebral venous
thrombosis and ischemic stroke in Suratthani hospital

Pichai Rojanapitayakorn, MD*
*Department of Medicine, Suratthani Hospital, Surat Thani 84000 Thailand

Abstract

Background and objective: To study predicting factors for favorable clinical outcome and
recovery time of cerebral venous sinus thrombosis (CVST) and acute ischemic stroke (AIS).
Materials and Methods: We performed a retrospective study in Suratthani Hospital, Thailand,
between January 2013 and December 2018. All cases of CVST patients were included and
compared with random samplings of AIS on the ratio of 1:1 in the same period. Disability at
six months or until full recovery and time to recovery were assessed.

Results: 104 patients, there were 52 patients in each group. Mean age was 44 years in CVST
patients and 70 years in AIS patients. In CVST group, age < 45 years (aOR = 5.69, 95% CI
1.51-21.39, P = 0.010) was associated to good recovery, whereas age < 65 years (aOR = 23.24,
95% CI 2.36-229.13, P = 0.007), and small vessel type arterial infarction (aOR = 17.49, 95%
CI 2.91-105.10, P = 0.002) were predicting factors for good recovery in AIS. The median time
to recovery was 60 days and 93 days in CVST and AIS, respectively.

Conclusion: Predictors for favorable outcome in cerebral venous thrombosis patients was
age less than 45 years. Predictors for favorable outcome in ischemic stroke patients were age

less than 65 years and small vessel subtype.

Keywords: cerebral venous sinus thrombosis, prognosis, recovery time (J Thai Stroke Soc.
2019;18(2):5-14)
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Introduction

Cerebral venous sinus thrombosis (CVST)
is a rare cerebrovascular disease with diverse
clinical manifestations that often affects young
adults. The most common clinical manifestations
are headache, seizures, altered consciousness, and
focal neurological signs. A prior study reported

that 50% of CVST patients had poor prognosis.'

Mortality of CVST is lower than in arterial stroke”
and depends on a prognostic factor such as early
treatment to correct causes of disease and good
medical care. Positive prognostic factors that affect
the outcome of CVST in previous studies were
modified Rankin scale (mRS) < 2,° involvement of
lateral sinus,® unfavorable functional outcome

associated with National Institutes of Health Stroke

J Thai Stroke Soc. Volume 18 (2), 2019



Scale score > 2 at admission, low education level,’
signs of mass effect on imaging, clinical deterioration
after admission,’ age > 37 years, male’ and presence
of hemorrhagic infarction.* Hypercoagulable state,
the number of involved venous sinuses, or
intracranial hemorrhage and seizures are not
associated with prognostic outcome.’

CVST is more difficult to diagnose than
arterial stroke. Delay in hospital admission and
delay of diagnosis are important factors that may
postpone CVST treatment. Previous studies reported
median admission delay of 4 days, with two-thirds
of the patients admitted within 7 days and 75%
within 13 days.’ The median time between diagnosis
and death was 5 days, and the median time between
symptom onset and death was 13 days.’

The purpose of this study is to assess the
predicting factors of favorable outcome and time
to recovery in venous and arterial ischemic stroke

patients.

Methods

We conducted a period retrospective
study in Suratthani Hospital, Thailand from
January 2013 to December 2018. The study was
approved by the Suratthani Hospital Institutional
Review Board. The eligibility inclusion criteria
were: (1) adult-onset, age more than 15 years
(2) diagnosis of CVST or acute ischemic stroke
(AIS) base on clinical presentation and confirmed
by computed tomography (CT), or magnetic
resonance imaging (MRI), or CT and computed
tomography venography (CTV), or MRI and MR
venography (MRV). Exclusion criteria was
hemorrhagic stroke, except in CVST. Medical
records written by neurologists or junior medical
officers were reviewed to collect demographic,
imaging, and outcome data. We compared

difference of demographic, imaging, and outcome

data between CVST (cases) and AIS (control)
group.

We categorized arterial stroke as small
intracranial vascular lesion (perforating artery and
small vessel) and large vascular lesion (major
vessel and the main branch of major vessel).
Patients were followed up at least 6 months or
until recovery. Patients who died during
hospitalization were analyzed (mRS = 6), however
there was no death observed during follow-up.

The outcome was classified according to
modified Rankin Scale (mRS) into independence
(mRS < 2) and disability (mRS > 2). Time
to recovery was defined as the time between
hospital admission and the time the patients get
back to their independence in daily activities or
mRS < 1 for the first time of record.

Statistical analysis

Stata program was used for data analysis.
Categorical variables were presented as
percentages and were compared by using Fisher’s
exact test. Continuous variables were presented
as mean, standard deviation (SD) and were
compared by using the two-sample t-test.
Shapiro-Wilk test was used for normal distribution
testing. Non-parametric continuous variables
were presented as interquartile ranges (IQRs)
and were compared using the Wilcoxon rank-sum
test. All proportions and P-values were calculated
based on variables with no missing data. The
logistic regression analysis was carried out to
determine the factors associated outcome of
CVST and AIS. Odds ratio (OR) and 95%
confidence intervals (CI) were estimated. We
selected variables at P < 0.1 on univariate analysis,
as well as those considered prior associated
factor based on previous literature for the final
multivariate logistic regression model, P < 0.05

was statistically significant. Parametric survival

J Thai Stroke Soc. Volume 18 (2), 2019 | 7
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analysis and log-normal regression statistics were

used for plotting the survival curve.

Results
The study included a total of 104 patients,
52 of which were CVST and the remainder were

AIS. CVST group were significant younger,

included more female and had less severe stroke
on admission. The median time from symptom
onset to admission, time to diagnosis from
admission and length of stay were delayed in CVST
patients (all P < 0.001). However, mRs at discharge
and complications of treatment between two groups

were not significantly different. (Table 1)

Table 1. Clinical characteristics of CVST and AIS in Suratthani Hospital, Thailand, January 2013 — December

2018 (n=104)

CVST AIS
Characteristics P value
(n = 52) (n = 52)

Age, years 44 (30-52) 70 (60-79) < 0.001
Age, < 45 years 32 (64) 3(1) < 0.001
Sex 0.028

Male 16 (36) 28 64)

Female 36 (60) 24 (40)
mRS* on admission 0.037

1 0 0

2 5 (10) 0

3 22 (42) 20 (38)

4 13 (25) 23 (44)

5 12 (23) 9 (17)
Onset symptoms, hours, median 72 (24-168) 5 (3-13.5) < 0.001
Time to diagnosis, hours, median 48 (24-48) 1(1.0-1.0) < 0.001
Length of stay, days, median 6 (5-8.5) 3 (2-9.0) < 0.001
Complication
Seizure 2(4) 0 0.50
Status epilepticus 4 (8) 0 0.12
Intracranial hemorrhage 5 (10) 1(2) 0.11
Pneumonia 7 (13) 5 (10) 0.76
Urinary tract infection 0 4 (8) 0.12
Upper gastrointestinal bleeding 0 3 (6) 0.24
Surgical treatment 4 (8) 2 (4) 0.68
mRS* on discharge 0.070

1 2 (4) 0

2 21 (40) 13 (25)

3 13 (25) 19 (37)

4 6 (12) 14 (27)

5 4(8) 1(2)

6 6 (12) 5 (10)

*mRS = modified Rankin scale

J Thai Stroke Soc. Volume 18 (2), 2019




CT or MRI of brain was abnormal in all
CVST patients. In CVST patients, the most
common involved sinus was the transverse sinus,
appearing on 30% of CT-brain or CTV technique.
Transverse sinus (51%) and sagittal sinus (51%)
were the most commonly involved sinus thrombosis
on MRI-brain or MRV technique. For some

patients who had both imaging modalities

Table 2. Imaging finding of CVST and AIS

(CT and MRI); 61% had transverse sinus thrombosis,
and 57.5% had sagittal sinus thrombosis. Six
patients (12%) did not have any abnormal lesion
on CT brain. In AIS group, 31 patients (60%)
affected medium to large vessel. The most common
area of infarction was the branch of middle
cerebral arterial found in 21 patients (40%) in this
study. (Table 2)

Imaging findings cvst AIS
(n = 52) (n = 52)
CT Brain (+ CTV) findings
Transverse sinus thrombosis 15 (30) 0
Sagittal sinus thrombosis 10 (20) 0
Hemorrhagic infraction 20 (40) 2 (4)
Focal hypodensity 32 (64) 28 (55)
Unremarkable study 6 (12) 0 (0)
Middle cerebral infarction (M1) 0 6 (12)
MCA branch infarction 0 21 (40)
Anterior cerebral infarction 0 1(2)
Posterior cerebral infarction 0 2(4)
Internal carotid infarction 0 1(2)
Small vessel infarction 0 19 (37)
MRI brain (+ MRYV) findings
Transverse sinus thrombosis 18 (51) 0
Sagittal sinus thrombosis 18 (51) 0
Cortical vein thrombosis 3(9) 0
Deep vein thrombosis 2 (6) 0
Cavernous sinus thrombosis 2 (6) 0
Hemorrhagic infraction 15 (43) 2 (4)
Focal acute infarction 28 (80) 1(2)
Middle cerebral infarction (M1) 0 1(2)
Posterior cerebral infarction 0 1(2)
Brain stem infarction 0 2 (4)

CT = Computed Tomography, CTV = Computed Tomography Venography, MCA-M1 = middle cerebral infarction

segment 1, MRI = Magnetic resonance tomography, MRV = Magnetic Resonance Venography

J Thai Stroke Soc. Volume 18 (2), 2019 | 9
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The relative risk factors to predict
recovery within 180 day were age < 45 years
(adjusted odds ratio (aOR) = 5.84, 95% CI 1.76-
19.42, P = 0.004), and mRS on admission < 3
(aOR = 8.6, 95% CI 3.05-24.32, P < 0.001). In
subgroup analysis, significant predicting factor

of recovery in CVST group was age < 45 years

(aOR = 5.69, 95% CI 1.51-21.39, P = 0.010).
In AIS subgroup, the significant predicting factors
to recovery were age < 65 years (aOR = 23.24,
95% CI 2.36-229.13, P = 0.007), and small vessel
subtype (aOR = 17.49, 95% CI 2.91-105.10,
P = 0.002). (Table 3)

Table 3. Predictive factor for recovery time within 180 days

Predicting Factor OR (95% CI) P-value aOR (95% CI) P-value
Recovery < 180 days
All
Male 1.58 (0.71-3.54) 0.264 2.48 (0.90- 6.86) 0.080
Age < 45 years 4.63 (1.7-12.57) 0.003 5.84 (1.76-19.42) 0.004
Time to diagnosis < 48 hours 1.75 (0.7-4.33) 0.230 1.10 (0.33-3.67) 0.873
mRS on admission

4-5 1

2-3 9.09 (3.47-23.84) 0.001 8.6 (3.05- 24.32) <0.001
Status epilepticus, no complication, 4.69 (0.47-46.73) 0.187 3.62 (0.28-46.49) 0.323
Type of stroke

AIS 1

CVST 1.62 (0.74-3.57) 0.232 2.06 (0.11-2.16) 0.341
CVST group*
Male 1.9 (0.51-7.11) 0.335
Age < 45 years 6.5 (1.84- 22.92) 0.004 5.69 (1.51-21.39) 0.010

Others venous infarction 1

Lateral sinus thrombosis 1.4 (0.43-4.5) 0.573 1.04 (0.26-4.14) 0.954
AIS group”

Male 1.83 (0.61-5.51) 0.285

Age < 65 years 12.69 (2.49- 64.58) 0.002 23.24 (2.36-229.13)  0.007

Large vessel infarction 1 1
Small vessel infarction 18.9 (0.01-0.27) <0.001) 17.49 (2.91-105.10) 0.002

*analysis only CVST group; #analysis only AIS group

J Thai Stroke Soc. Volume 18 (2), 2019




Figure 1. Recovery time of CVST and AIS
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Patients in both groups tend to have recovery was 60 days and 93 days in the CVST

early recovery. (Figure 1) The median time to and AIS group, respectively. (Table 4)

Table 4. Median time recovery of CVST and AIS

Type of stroke Median survival time (days)

CVST 60
AIS 93
Discussion median age in AIS group. Previous studies

Cerebral venous thrombosis was a rare
important cause of stroke in younger patients,
affecting more women than men. The most
common symptoms are headache, seizures
and focal neurological deficits. In previous studies
published in 2014 and 2016, there were
3.7-5.3 times more female than male " and the

275 which is consistent

mean age was 30-41 years
with CVST group in our study. However, there

is a higher occurrence among men and higher

reported transverse sinus is the most common
site of involvement that found in 61%'"-78.4%"
of cases. We found transverse sinus involvement
in our research was 61% of all CVST.

Normal CT brain in patients with clinical
suspicion of stroke either CVST or AIS may
require further investigation because CT Brain
could exhibit normal finding in early cerebral
venous sinus thrombosis, particularly small vessel

cerebral infarction and early infarction. Our study

J Thai Stroke Soc. Volume 18 (2), 2019 | 11
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found that 12% of CT brains were normal in
CVST group.

Risk factors for favorable outcome were
identified in previous studies including mRS < 2,°
involvement of lateral sinus.* On the other hand,
unfavorable functional outcome was associated
with National Institutes of Health Stroke Scale
score > 2 at admission, low education level,’ signs
of mass effect on imaging, clinical deterioration
after admission,® age > 37 years old, male sex’
and the presence of hemorrhagic infarction.*
Our study found favorable outcome in younger
patients (age < 45 years in CVST and age < 65 years
in AIS).

Prior studies mentioned low mRS 0-1 as
a good functional outcome®’ and found mRs
< 3 showed significant related with recovery time.
Most patients in our study involved moderate to
severe clinical presentation and only 5 cases with
mild impairment. Early diagnosis and therapy
had contributed to a decrease in mortality in
cerebral venous thrombosis.”

Most patients in our study revealed good
recovery outcome is associated with baseline
mRs < 3 and small vessel subgroup in arterial
stroke. Other risk factors such as male gender,
delayed diagnosis and status epilepticus as a
complication did not show significant difference
in recovery in both groups. Previously, lateral
sinus was strong predictor of outcome in CVST.*
Our study showed that among 31 patients who
had lateral sinus thrombosis, the recovery was
not significantly better than other sinus
involvement. We included a total of 44 male
patients, 16 of which are in CVST group and
28 patients are in AIS group. Male gender was
an unfavorable predictor of functional outcome
compared with hazard risk of 1.6 in the previous

study. However, our study showed 2.48 times

J Thai Stroke Soc. Volume 18 (2), 2019

the odds of favorable outcome in male for both
groups. However, male population was found
less in CVST, which may not be concluded, have
to wait for further study.

Previous studies showed a median
admission delay of 4 days, and 75% of admission
was extended within 13 days.*° Additionally, the
delayed diagnosis before the patient received
neurological attention correlated to prolonged
duration of hospitalization.” This study found
time to onset and time to diagnosis were
significantly delayed in CVST group. The median
time to onset was 72 hours and the time to
diagnosis was 48 hours. Delayed time to hospital
and delayed time to diagnosis may be due to
some patients having a subacute onset of
symptoms, mild symptoms and no neurological
deficits. Early diagnosis in this study was not
associated with delayed recovery. A possible
explanation may be that the median time to
diagnosis was within 2 days, which was faster
than previous studies. In AIS group, diagnoses
were made within the first day because most
patients presented with obvious symptoms and
signs of focal neurological deficit.

Venous infarct had a more favorable
outcome than arterial group, although this was
statistically insignificant. Median time to recovery
was shorter in CVTS. A possible reason for this
was that arterial infarcts were associated with
parenchymal lesions. However, neurological
deficits in venous group may be due to increased
intracranial pressure rather than the parenchyma.

Status epilepticus (SE) was associated with
discharge and long-term outcome of post stroke.19
Our study was limited to demonstrate the relation

due to small number of patients with SE.




Conclusion

Prognostic factors affecting the recovery
of stroke include age of the patients and the
severity of disease. In arterial ischemic stroke,
small vessel subtype also was a good prognostic
factor. Cerebral venous sinus thrombosis patients
tend to have a shorter recovery time than arterial

stroke.

Originality and body of knowledge

We demonstrated age and stroke severity
at admission as different prognostic factors
associated with favorable outcome. However,

further studies are needed to confirm this finding.
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Ineligibility of Intravenous Thrombolysis among Activated
Stroke Fast Track Patients of Khon Kaen Hospital
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Abstract

Background and objective: The primary objective was to identify factors responsible for
thrombolytic ineligibility. The secondary one was to determine the ratio of stroke type and
stroke-mimic conditions, and to evaluate achievement of stroke fast track.

Materials and Methods: We collected all recruited stroke fast track patient data including
age, gender, occupation, comorbidity, current medication, symptom onset or last-seen-normal
time, vital signs, National Institutes of Health Stroke Scale (NIHSS), modified Rankin Scale
(mRS), hospital arrival time, time of neurologist consultation, arrival time of neurologist,
time of laboratory register and result, time of brain computed tomography (CT) request,
performance and interpretation, alteplase administration and its contraindication. Statistical
analysis was done appropriately.

Results: There were 181 stroke fast track candidates. One patient was referred to another
tertiary hospital because of unavailable brain CT, then 180 patients were enrolled. There were
9 (5.0%) patients of stroke-mimic condition, 39 (19.44%) patients of hemorrhagic stroke, and
136 (75.56%) patients of acute ischemic stroke. Of these 136 patients, 50 (36.76%) cases
received thrombolytic therapy and there were 17 (34.0%) cases had got alteplase within target
(60 minutes). The avoidable ineligible factors were 2 (2.33%) delayed laboratory report,
1 (1.16%) missed neurologist consultation, delayed Door-to-Neurologist time and no decision
making relative. The other unavoidable factors were 74 (86.05%) protocol exclusion, 5 (5.81%)
inaccurate onset, 1 (1.16%) denial and 1 (1.16%) high risk brain CT.

Conclusion: The highlights were that most of stroke fast track patients were thrombolytic
candidates. One third of them were excluded because of both avoidable and unavoidable

reasons that could be resolved by further systemic development.

Keywords: avoidable factor, ineligibility, intravenous thrombolysis, stroke fast track,

unavoidable factor (J Thai Stroke Soc. 2019;18(2):15-28)
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Introduction

Acute stroke is one of the common
neurological disorders. In Thailand, the incidence
was 690-1,880 per 100,000 population.”* According
to The National Institute of Neurological Disorders
and Stroke study (NINDS study), recombinant
tissue plasminogen activator (rt-PA; alteplase)
administration improved neurological outcome of
acute ischemic stroke patients whose onset was
within 3 hours.® The latter one, The European
Cooperative Acute Stroke Study III (ECASS III),
demonstrated the benefit of alteplase treatment
among acute ischemic stroke patients with extended
onset to 4.5 hours.* As The American Heart
Association/American Stroke Association® and
Thai clinical practice guideline of ischemic stroke®
recommended thrombolytic administration for
eligible ischemic stroke patients (Class I; Level of
Evidence A). The stroke fast track and clinical
practice guideline of Khon Kaen hospital, the
tertiary care hospitals of 7"health area of Thailand,
has been established since 2011. The symptom
onset of enrolled patients must not exceed 4.5 hours.

After stroke fast track activation, there
were various reasons why some patients did not
receive thrombolytic. These causes might be
associated with individual medical conditions, their
relatives’ judgement, the medical service system
and medical personnel. Some prior studies reported
that 25-94% of acute ischemic stroke patients
arrived in time but did not receive thrombolytic
therapy because of low National Institutes of Health
Stroke Scale (NIHSS), rapidly clinical improvement,
massive infarction, intracranial hemorrhage,
perceived protocol exclusion (e.g., gastrointestinal
bleeding, prolonged International normalised ratio
(INR), recent surgery, etc.), interhospital or
intrahospital referral delay, individual comorbidity

and patient denial.”™

The primary objective of this study was to
identify the reason why some patients were
ineligible for IV thrombolytic therapy despite they
were transferred in golden period time. The
secondary objectives were to determine the ratio
of acute ischemic stroke, hemorrhagic stroke,
stroke-mimic conditions (e.g., hypoglycemia,
hyperglycemia, encephalopathy, primary headache
disorder, tumor, abscess, seizure, peripheral
vestibular disorder, polyneuropathy, delirium and

)14-19

psychiatric disorders and to evaluate

achievement of stroke fast track protocol.

Materials and Methods

All activated stroke fast track patients in
Khon Kaen hospital between August 2017 and
February 2018 were recruited into this study. The
collected data were age, gender, occupation,
comorbidity (hypertension, diabetic mellitus,
dyslipidemia, heart disease, previous cerebrovascular
disease), current medication, symptom onset or
last-seen-normal time, vital signs, neurodeficit
determined by NIHSS, physical disability measured
by modified Rankin scale (mRS), emergency
department arrival time, time of brain computed
tomography (CT) request, time of brain CT
performance, time of brain CT interpretation, time
of neurologist consultation, arrival time of
neurologist, time of laboratory register, time of
laboratory report, time of thrombolytic
administration, contraindication of thrombolytic,
complete blood count with platelet count, initial
capillary blood glucose, coagulogram, brain CT
result and diagnosis.

These are definitions for the present study.
Door-to-CT time (DTC) was defined as duration
from arrival time to completely performed brain
CT time and classified to be late if it was more

than 30 minutes. Door-to-Lab time (DTL) was the
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duration from arrival time to result report time and
defined to be late if it was more than 30 minutes.
According to Thai Stroke Service Plan, both DTC
and DTL were indicated to be less than 30 minutes.
The definition of Door-to-Neurologist time
(DTNe) was period from arrival time to neurologist
or medicine resident visiting time and that should
not be more than 30 minutes. Door-to-Needle time
(DTN) was time from arrival to thrombolytic
administration. According to Thai Stroke Service
Plan, it was indicated to be less than 60 minutes.
Thrombocytopenia was defined as platelet count
less than 100,000/mm*** Coagulopathy meant
prothrombin time (PT) was more than 15 seconds

or INR was more than 1.7°%

or partial thromboplastin
time (PTT) was more than 30 seconds. The large
infarction on brain CT was early ischemic change

21-23

of one third or more of the MCA territory.

Statistical analysis

The data were presented as mean and
standard deviation (SD) for continuous variables
with normal distribution (according to
Kolmogorov-Smirnov test) and as median and
interquartile range (IQR) for the other. The
categorical data were reported as frequency and

percentage.

Chi-square, Fischer-exact test or
McNemar’s test was used as appropriates for
proportion comparison. T-test or Wilcoxon-Mann
Whitney test was used for continuous variables
comparison properly. The level of statistical
significance was defined when P-value was less

than 0.05.

Results

From August 2017 to February 2018, there
were 181 patients compatible with stroke fast track
candidates. There was one patient referred to
another tertiary hospital, Srinagarind Hospital of
Khon Kaen university, because of unavailable brain
CT at that time. One hundred and eighty patients
got stroke fast track activation and were enrolled
to the present study. As shown in Figure 1, among
stroke fast track activation patients, there were
9 (5.0%) patients of stroke-mimic condition, i.e.,
3 (33.33%) epilepsy and transient ischemic attack,
1 (11.11%) Guillain-Barre syndrome, 1 (11.11%)
hyponatremia and 1 (11.11%) encephalitis patients.
Thirty-five (19.44%) patients had hemorrhagic
stroke, and the remaining 136 (75.56%) had got
acute ischemic stroke. From 136 patients,
50 (36.76%) cases received thrombolytic therapy
while the other 86 (63.24%) cases did not.

Figure 1. Diagnoses among activated stroke fast track patients

N=181

Unavailable brain CT
. N=1
Activate stroke fast track

‘ N=180

{ Acute ischemic stroke 1 { Hemorrhagic stroke ‘ Stroke-mimic condition }
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[ |
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3 (33.33%) Epilepsy

N=50 (36.76%) N=86 (63.24%)
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Table 1. Baseline characteristics of activated stroke fast track patients (N=180)

Baseline characteristics

Mean + SD or N (%) Median (IQR)

Age
Male
Onset duration (minute)
Comorbidities
Hypertension
Diabetes mellitus
Dyslipidemia
Atrial fibrillation
Previous cerebrovascular disease
Valvular heart disease
Cardiomyopathy
Sick sinus syndrome
Congestive heart failure
Anticoagulant usage
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
NIHSS
mRS on admission
Capillary blood glucose (mg/dL)
Thrombocytopenia (Platelet < 100,000/mm3)
Coagulopathy*
Large infarction on brain CT
Door-to-CT time (minute)
Door-to-Lab time (minute)
Door-to-Neurologist time (minute)

Door-to-Needle time (minute)

65.32 + 12.67
95 (52.78)
144.21 + 89.85 141 (95.5-182)
149 (82.78)
106 (58.89)

58 (32.22)

44 (24.44)

42 (23.33)

23 (12.78)

11 (6.11)

6 (3.33)

4 (2.22)

4 (2.22)

8 (4.88)
164.07 + 33.90
94.74 + 22.88
10.79 + 8.39 9 (3-16.5)
4.41 %+ 0.96
14119 + 66.56
2 (1.11)

16 (8.89)

16 (8.89)
31.84 + 14.99
35.16 + 14.90
49.27 + 37.19 40 (33-58)
73.7 + 22.39

**PT > 15 seconds or INR > 1.7 or PTT > 30 seconds

CT, computed tomography; INR, international normalised ratio; IQR, interquartile range; mRS, modified Rankin
Scale; NIHSS, National Institutes of Health Stroke Scale; PT, prothrombin time; PTT, partial thromboplastin time;

SD, standard deviation;

From Table 1, age of stroke fast track
activation patients was 65.32 + 12.67 years old.
Ninety-five (52.78%) of them were male patients.
The median with IQR of onset duration was 141
(95.5-182) minutes. There were 149 (82.78%)
patients who had comorbidities that were 106
(58.89%) with hypertension, 58 (32.22%) with
diabetes mellitus, 44 (24.44%) with dyslipidemia,

42 (23.33%) with atrial fibrillation, 23 (12.78%) with
previous cerebrovascular disease (CVD), 11 (6.11%)
with valvular heart disease, 6 (3.33%) with
cardiomyopathy, 4 (2.22%) with sick sinus
syndrome and 4 (2.22%) congestive heart failure.
Multiple comorbidities had been found in 102
(56.67%) patients. Anticoagulant was used in

8 (4.88%) cases. The mean + SD of systolic and
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diastolic blood pressure was 164.07 + 33.90 and
94.74 + 22.88 mmHg, respectively. Their NIHSS
was 9 (3-16.5) and mRS was 4.41 + 0.96. According
to protocol laboratory investigation, there were
2 (1.11%) patients who had platelet less than 100,000/
mm°. The mean and SD of capillary blood glucose
was 141.19 + 66.56 mg/dL. There were 2 (1.11%)
hypoglycemic® patients whose neurodeficit
persisted despite of out of hypoglycemia, one was

ischemic and the other was hemorrhagic stroke.

From the brain CT results, there were
16 (8.89%) patients who had large infarction. The
mean of DTC time was 31.84 + 14.99 minutes and
DTL time was 35.16 *+ 14.90 minutes. The DTNe
time of 104 (76.47%) acute ischemic stroke patients
was 40 (33-58) minutes. (The rest was managed
by emergency physician collaborating with on-call
neurologist (via phone)). The mean of DTN time

was 73.7 + 22.39 minutes.

Table 2. Principal factors responsible for thrombolysis ineligibility of each acute ischemic stroke patient

(N=86)
Factors N (%)
Avoidable factors
- Delayed Laboratory report 2 (2.33)
- Miss neurologist consultation 1 (1.16)
- delayed Door-to-Neurologist time 1 (1.16)
- No decision making relative 1 (1.16)
Unavoidable factors: Protocol exclusion
- NIHSS < 4 42 (48.84)
- Rapid neurodeficit recovery 10 (11.63)
- Large infarction on brain CT 7 (8.14)
- Hypodensity on brain CT 3 (3.49)
- Onset > 180 minutes with diabetes mellitus and old cerebrovascular disease 3 (3.49)
- Onset > 180 minutes and age > 80 years 2 (2.33)
- Onset > 180 minutes and NIHSS > 25 2 (2.33)
- Onset > 180 minutes and anticoagulant usage 2 (2.33)
- Recent stroke 1 (1.16)
- Uncontrollable blood pressure 1 (1.16)
- Coagulopathy* 1 (1.16)
Unavoidable factors: Others
- Inaccurate onset 5 (5.81)

- Thrombolytic denial

- Severe small vessel disease on brain CT

1(1.16)
1(1.16)

*PT > 15 seconds or INR > 1.7 or PTT > 30 seconds

CT, Computed tomography; NIHSS, National Institutes of Health Stroke Scale
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Table 2 demonstrated the principal
reasons why each acute ischemic stroke patient
was ineligible for thrombolytic therapy.
The avoidable factors are 2 (2.33%) patients with
delayed laboratory report, 1 (1.16%) patient with
miss neurologist consultation, 1 (1.16%) delayed
DTNe time and 1 (1.16%) without decision
making relative. And other unavoidable factors,
according to protocol exclusion, were 42
(48.84%) patients with minor stroke (NIHSS
< 4), 10 (11.63%) patients with rapid neurodeficit
recovery, 7 (8.14%) with large infarction on brain

CT, 3 (8.49%) patients with seen hypodensity

on their brain CT and onset > 180 minutes with
diabetes mellitus and old cerebrovascular
disease. Two (2.33%) patients with onset > 180
minutes who had age > 80 years, NIHSS > 25
and anticoagulant usage were not eligible. There
was 1 (1.16%) ineligible case with recent stroke,
uncontrolled blood pressure despite appropriate
medication and coagulopathy (prolonged PT/
INR). The others of unavoidable factors were 5
(5.81%) patients with inaccurate onset and
1 (1.16%) case of severe small vessel disease on
brain CT. There was 1 (1.16%) case whose relative

denied the treatment.

Table 3. Achievement of stroke fast track protocol between alteplase and no alteplase administration

(N=86)
Indicators Alteplase (N=50) No alteplase (N=86)  P-value

Door-to-CT time (minute) 36.32 + 16.51 29.23 + 13.46 0.01
Delayed Door-to-CT time 31 (62.0) 35 (40.70) 0.02
Door-to-Lab time (minute) 40.98 + 20.03 34.28 + 11.69 0.02
Delayed Door-to-Lab time 34 (68.0) 56 (65.12) 0.73
Door-to-Neurologist time (minute) 41.5 (36 - 59) 37.5 (33 - 51) 0.14
Delayed Door-to-neurologist 37 (80.43) 45 (77.59) 0.81

CT, Computed tomography

Table 3 revealed the achievement of
stroke fast track for acute ischemic stroke
patients and compared the indicators between
thrombolytic and non-thrombolytic groups. The
median of DTC time of thrombolytic treatment
group was 36.32 *+ 16.51 minutes while the other
was 29.23 + 13.46 minutes (P-value = 0.01).
Thirty-one (62.0%) cases with delayed DTC time
was found in thrombolytic and 35 (40.70%) in
the other group (P-value = 0.02). The mean of
DTL time was 40.98 + 20.03 minutes and the

other one was 34.28 + 11.69 minutes (P-value =
0.02). In the first group, there were 34 (68.0%)
delayed DTL time cases, and 56 (65.12%) in the
latter (P-value = 0.73). The DTNe time of
thrombolytic and non-thrombolytic groups were
41.5 (36-59) and 37.5 (33-51) minutes respectively
(P-value = 0.14). The number of delayed DTNe
time was 37 (80.43%) of thrombolytic and 45
(77.59%) of non-thrombolytic group (P-value =
0.81).
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Table 4. Achievement of stroke fast track protocol between early and late thrombolytic (N=50)

Indicators Early thrombolytic Late thrombolytic P-value
(N=17) (N=33)
Door-to-CT time (minute) 29.35 + 11.01 39.91 + 17.82 0.01
Delayed Door-to-CT time 7 (41.18) 24 (72.73) 0.03
Door-to-Lab time (minute) 40.47 + 14.67 41.24 + 20.03 0.44
Delayed Door-to-Lab time 11 (64.71) 23 (69.70) 0.72
Door-to-Neurologist time (minute) 40 (31 - 44) 47 (37 - 71) 0.05
Delayed Door-to-neurologist time 12 (80.0) 25 (80.65) 1.00

CT, Computed tomography

Table 4 showed indicator comparison
between 2 groups of the patients who received
alteplase within 60 minutes and the others got
after 60 minutes since arrival. The DTC time of
the early thrombolytic group was 29.35 + 11.01
while the late group was 39.91 + 17.82 minutes
(P-value = 0.01). Seven cases (41.18%) of early
group got delayed DTC time and 24 (72.73%) were
found in the other (P-value = 0.03). The early group

had DTL time of 40.47 + 14.67 and the other had
41.24 + 20.03 minutes (P-value = 0.44). Delayed
DTL time were 11 (64.71%) and 23 (69.70%) in
early and late groups, respectively (P-value = 0.72).
The DTNe time of the early group was 40 (31-44)
while of the other was 47 (37-71) minutes (P-value
= 0.05). There were 12 (80.0%) patient in the early
group had delayed DTNe time, and 25 (80.65%)
in the other (P-value = 1.00).

Figure 2. On admission and discharge modified Rankin scale (mRS) of each stroke type

Ischemic Stroke with Alteplase

Admission

Discharge 2

0 20 40

P — value = 0.03

60 80 100
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Figure 2 demonstrated physical disability
among stroke fast track activation. The first
group, acute ischemic stroke with thrombolytic
therapy, severe disability (mRS > 2) decreased
from 100% on admission to 88.0% on discharge
(P-value = 0.03). The second, acute ischemic
stroke without thrombolytic decreased from
90.7% to 67.43% (P-value < 0.05). And the last,
hemorrhagic stroke decreased from 100% to
97.14% (P-value = 1.0).

P —value =1.0

60 80 100

mRS=2 [ mRS=3 MW mRS=4 M mRS=5 M mRS=6

Discussion

This is the first report of Khon Kaen
hospital stroke fast track activation analysis for
the reasons while some cases did not receive
thrombolytic therapy. It will be baseline
information before revised guideline evaluation.

In the present study, the number of stroke
fast track candidates was 181 patients, but there
was 1 case that cannot be activated because that
time was turn-off time for the only one CT
machine of Khon Kaen hospital. Among 180

activations, most cases (75.56%) were still acute
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ischemic stroke as prevalence of 75-80% from

1,25

other studies™. Most stroke-mimic conditions

were found similarly to previous reports*™
except a case of hyponatremia who presented
alike brainstem stroke. If these stroke-mimic
conditions were carefully excluded prior to
stroke fast track activation, this might be relieved
the burden at the emergency department.
Furthermore, there was a case who received
thrombolytic therapy and diagnosed of infective
endocarditis later. He got post-thrombolytic
intracerebral hemorrhage and mRS of 5.

The average age of these patients was
not different from Thai Epidemiological Stroke
(TES) study which report of 65.0 + 13 years
old."”® Their median of onset was within first 180
minute. One hundred and twenty-six patients
(70.0%) arrived within 180 minutes leading to
less relatively contraindications than late
arrivals. The comorbidities were mostly
atherosclerotic risks and heart diseases which
increased risks of embolic stroke.””* Nevertheless,
the patients who should have anticoagulant
usage, 8 (4.88%) cases, were still suboptimal.
The mean of initial blood pressure was 164.07
+ 33.90/94.74 = 22.88 mmHg that was not
thrombolytic contraindication. The median of
NIHSS was 9 (3-16.5) which was not high
probability of death or severe disability (less
than 15).”® The mean of mRS was 4.41 + 0.96
that classified to be severe (more than 2).*' There
were 2 case of thrombocytopenia, 1 had
encephalitis and the other had minor acute
ischemic stroke. Sixteen cases had coagulopathy,
12 of these was acute ischemic stroke,
3 hemorrhagic stroke and 1 epilepsy. There were
2 cases with high PTT (30.4 and 34 seconds)
received thrombolytic but there was no

post-thrombolytic intracerebral hemorrhage.

J Thai Stroke Soc. Volume 18 (2), 2019

According to some clinical practice guidelines®®*

including of Khon Kaen hospital, large infarction
on brain CT was one of contraindication for
thrombolytic whereas it was not in another
guideline® nor increased symptomatic
intracerebral hemorrhage®, here were 2 patients
considered to receive thrombolytic therapy.
Their follow-up brain CT had no intracerebral
hemorrhage. The means of both DTC and DTL
time exceeded the service plan limits (< 30
minutes). The DTNe time was various, depending
on regular or off hours (regular hours meant
duration in Monday through Friday from 08:00
to 16:00, off hours meant duration in Monday
through Friday from 16:01 to 07:59 and Friday
at 16:01 through Monday at 07:59, or any time
during a holiday)®, its median was 40 (33-58)
minutes. The mean of DTN time was more than
the desired goal (< 60 minutes).

The main factors associated with
thrombolytic ineligibility were identified in
Table 2. The first, avoidable factors, 2 (2.33%)
cases got laboratory result after their onset had
passed 270 minutes. One case (1.16%) was not
evaluated by neurologist whereas he had no
contraindication and was in time. Another one,
although he arrived within 180 minutes, the
neurologist assessed him at the time passing 270
minutes. And the last one, the medical personnel
was not able to look for his relative who could
make treatment decision.

The unavoidable factors, most were
minor stroke (NIHSS < 4), the second were
rapid recovery of neurodeficit (10 (11.63%)).
Seven (8.14%) patients’ brain CT showed large
infarction which thrombolytic protocol, i.e.,
onset > 180 minutes coexisting with diabetes
mellitus and old cerebrovascular disease, age >

80 years, NIHSS > 25 and anticoagulant usage.




The small number of exclusions was recent
stroke, failed medical control of blood pressure
in time and prolong PT/INR.

There were 5 (5.81%) cases with
inaccurate onset or last-seen-normal time. And
small amount of cases denied the treatment due
to hemorrhagic risk unacceptance. There was 1
(1.16%) case that the neurologist decided not to
give him thrombolytic because his brain CT
showed severe small vessel disease, proposed
risk factor of thrombolytic-related ICH®,
although this was not thrombolytic
contraindication.®**** The other contraindication,
thrombocytopenia, was found in 1 patient whom
neurologist excluded from thrombolytic
candidates because of minor stroke.

Among 86 acute ischemic stroke patients,
there were 50 (36.76% or 62.50% of all stroke
fast track activations) received thrombolytic. Of
these 50 cases, 17 (34.0%) had got thrombolytics
within target time (60 minutes). The mean of
DTC time and the proportion of patients with
delayed DTC time (> 30 minutes) of
non-thrombolytic were significantly lower than
thrombolytic group. It might be caused by more
severity, transfer difficulty and required
resuscitation of patients in thrombolytic group.
Contrast with early and late thrombolytic group
comparison, the early group had significantly
shorter DTC time and less proportion of patients
with delayed DTC time as shown in table 4.
This was considered that delayed DCT time had
impact in DTN but it was not the main factor
causing thrombolytic ineligibility.

The thrombolytic group had significantly
higher mean of DTL time with statistical
significance. This had to be further analyzed
how to get faster. There was insignificant

difference of delayed DTL ratio between

thrombolytic vs non-thrombolytic and early vs
late thrombolytic groups. The delayed DTL time
was also not the main impact in ineligible
thrombolysis. DTNe time was not significantly
different between thrombolytic-nonthrombolytic
and early-late thrombolytic groups. However,
these parameters could be improved to be faster.
The further amelioration is analysis of laboratory
and brain CT algorithm to make them lean.
Prereferral blood test for CBC and PT/INR at
the primary care hospital and sending report via
LINE application may shorten laboratory
awaiting time. Early stroke fast tract activation
prior to emergency department arrival can make
better coordination.

Severe disability ratio of acute ischemic
stroke both thrombolytic and non-thrombolytic
patients was decreased after discharge with
statistical significance (P-value = 0.03 and
< 0.05, respectively) while of hemorrhagic stroke
was not significantly different from initial. This
was according with the natural history of
hemorrhagic stroke.**

In this study, there was not enough
follow-up patients’ information. In the next
evaluation, follow-up data and regular indicator
monitoring could be the important resource for
stroke fast track and stoke service plan

development.

Conclusion

The highlights of this present study were
that most of stroke fast track activation patients
were thrombolytic candidates. One third of them
were excluded from stroke fast track protocol
because of both avoidable and unavoidable
reasons. Some identified factors could be
improved according to the new guideline and

systemic development in the future.
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Originality and body of knowledge

These analyses would be the intrahospital
benchmark of stroke fast track quality. For other
resource-limited hospitals, these study results
might be useful to develop their stroke fast track

protocols.
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Abstract

One of leading causes of death and long-term disability in worldwide and in Thailand
is stroke. There are many established informations about stroke risk factors. First stroke-
risk assessment is reasonable for individual patients who could benefit from therapeutic

interventions and who may not be treated on basis of any single risk factor.
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Hypertensive LVH

CKD yz@u1unaid (GFR 30-59 ml/min/1.73 m®)

CKD, chronic kidney disease; DM, diabetic mellitus; GFR, glomerular filtration rate; HT, hypertension; LVH, left ventricular
hypertrophy; PAD, peripheral artery disease; MI, myocardial infarction; TIA, transient ischemic attack;
(Aau1/ayu191n European Society of Cardiology/European Society of Hypertension 2018)

3. 2IMITURCRITRINNT DASH-style diet (Dietary Approach to
AHA/ASA 2014 unevingadt Stop Hypertension) fia anwsiiudn wa'lsy
- msadSinadmdsuuasfiunmaianm Fyiy wiadusiuad lududwialadludu dan
Twunai@isy aunsnananuauladiala (Class w8z
I, Level of Evidence A) 4. anuaulafiag
- 18an DASH-style diet (Dietary ESC/ESH 2018 lduSuysinmsimsifiady
Approach to Stop Hypertension) 81813080 ﬂ?’]&lﬁﬂﬂﬁ@lgd FI91397 3

anuanlafiala (Class I, Level of Evidence A)
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A137971 3. ua@\unmw’nviﬁﬁaﬁyﬂaﬁuwvuTaﬁ@g\?

aNnuandalaaa anuanlauasladn

(Nadwwasdsan) (Nastuasyan)
iz auTiga <120 waY <80
Und 120-129 UAZ/NnI8 80-84
gin31Und 130-139 UHT/NID 85-89
ANuanlafags szau 1 140-159 IPAGD 90-99
anudulafiags szdu 2 160-179 Waz/130 100-109
ANuanlafngs szau 3 >=180 IPAGD >=110
ANuaudalafngs >=140 ua <90

(Aaui/avanain European Society of Cardiology/European Society of Hypertension 2018)

- lﬁmqummﬁﬂaﬁmﬁaﬂndw 140/90

mmHg luanldanudulafagennme via 130/80

mmHg f1lifinadnatdse (Class 1, Level of
Evidence A)
- Tunguanldnengieundt 65 U Waugu

anudulafnagszning 120-120 mmHg (Class [,

Level of Evidence A)

1 W‘-ﬂl 1 = ‘ﬂld =) =
- Tunguanlinengannniy 65 Unfnselad

CV risk lﬁmuqummﬁuiaﬁmagjl's:m"m
130-139 mmHg (Class I, Level of Evidence A)

- %3V Diastolic BP liauqariasnii 80

a13197 4. uganihnigvesssavnaulaialuansmsey g vasgie

mmHg (Class Ila, Level of Evidence B)

a1y anuandaladaihvang (Jadwasidsan) anuawlauas
ladathnang
(NadLNas
i3an)
flaanudn | dlbawwnw | dlaladey | flanseaion | flsaduien
lafinge wla CHGN
18-65 1 130 wiaghnd1 | 130 wiaend1 | 130-140 130 wiaehnd1 | 130 wiaehni 70-79
Gt Rt GRIRE (GRIRE GRIRE
NAT9LAL) NAT9LAEN) NAT9LAEN) NAT9LAEN) NRT9LAEN)
ugi livaenint2o | udlaistasninieo we liasnin120 | udlaikeaninieo
65-79 1 130-139 130-139 130-139 130-139 130-139 70-79
@lifinatne | (ldfeadns | @ lfnadhe | @ lieadns | (G ld8nadne
LAeg) LAE) LAEk) \Aek) 1Ae)
>80 130-139 (1l | 130-139 130-139 130-139 130-139 70-79
AR IGER)) @hifuadne | (@ ldfnadre | @lideadne | (@ l08nadns
LAg) LAg) LAgl) 1Agl)
anudulanag | 70-79 70-79 70-79 70-79 70-79
ladaiihwane
(NadLuas
san)

(Aau/ava191n European Society of Cardiology/European Society of Hypertension 2018)
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- Maungsrlwld Aspirin 1iatlaafin
msiialsanaeatieasuadluanliainudn
lafinge

- 8133zl Aspirin Twanla
WwuiE CV risk agetias 198 wiailasin
mafalsaraeaiiaaauadluanltanuaulaia
GE wadasanuisfieniaiansanitesdan
(Aspirin dose whzinfa 75-162 mg/day)

. N2

AHA/ASA 2014 unzindrawldaid
BMI 111031 25 kg/m® Zwld msaasiawmin
RIUITDAAANNAU bA (Class I, Level of Evidence
A) wpzmu1Inana M EnIMAalsavsaniian

auadle (Class I, Level of Evidence B)

. BRI

- MIMuauszau HbA1C: ADA 2018
uwuzinlinIuguIzdy HbAIC waundn 7%
luanldiuiwamunnae wagIn1InaIugu
326y HbAIC #asnin 6.5% Iuﬂuvl,ﬂ’ﬁmqu
sedvrinanalddny uadenlddumlduazifia
nazsanaa e I¥auquszdu HbAIC
%aunin 8%

- MINIVANAIINAU: AINANTIIANNGUT
RPNV AR

- mylgnaaluduwluawldiuiniiu: ADA
2018 WnziNGIANTI7 5 WazAT19N 6

ld' o o L4 o4 I ~ Q- Q- d‘ A’
f113 N 5. Lm@dmuuzmn’)ﬂ".ﬁym@'Z:i/&/uZug)/jhmmmvuZ@ywm5m7mnﬂaaﬂmgumﬂwmawau5]

v 1 | ] |
218 ®ayNI 40 f 818 41NN 40 i

A o A Y o ' . ' . Aa A A A
laidiTaduge laidaslgungu statin gNgY statin NfYsEENTAINGS Ao
atorvastatin 40-80 mg %38

Rosuvastatin 20-40 mg

BINgw statin NYIEENTAINLYK BNgW statin NHUITENTAIWGS Ae
Na19 Aa atorvastatin 10-20 mg W38 | atorvastatin 40-80 mg %38
rosuvastatin 5-10 mg #38 Rosuvastatin 20-40 mg

simvastatin 20-40 mg

o1 LDL > 70 1ty etizimibe

(anui/avu191n American Diabetes Association 2018)

- #1393z Tl Aspirin lwawla mﬂ’ffm‘ﬁ?maﬂq%'% L% nicotine replacement,
bupropion i'?llﬁ'mﬁla’lhmaﬂlm%iﬁ’u%ﬁ]
(Class I, Level of Evidence A)

lafiags wadasdanuisafiesiadensantos 8. Atrial Fibrillation (AF)

ESC guideline for AF 2016 lauugiin

LUINTINIT

WIRINWNHN CV risk 8819308 1 98 1iWailainn
N1 NAlTANa AR RN AW ITAINTNAK

@28 (Aspirin dose Luzi1fa 75-162 mg/day)
(Class III, Level of Evidence A)
lﬂl WAQQ Qo 1 I v v
7. MIFUUNI - luanldnitagsindu AF us? a25le
- PINNMIANBINUTINIFUUAT FNAUT Susn anticoagulant \Watlasnwnisiialsa
r a = =) =) ¥ An:i
Aumsiialsanaealfiaaauad (Class 1, Level waaalRaaRNed lagifanlTuaNuHugin 1

of Evidence B) ULazls11n13 counseling Uaz
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(%

Aa Q = =} d: > e A
Jawmlaioy wia Jaumlalunsadu 1%

WL un mm?a;mm dn

l 1ailas

azitiy CHA2DS2-VASc

v v

0 1 22

v + v

¥lsuazanuauidon

laidaslfoazaownaa Ao ltuiazansfuiien

(oral anticoagulation) (oral anticoagulation)

(ITa, B)

A A a oA
WRaarIaLIazasfuLaea
TagRsannaTan

LRZANLFE IV
MILREABANLET)

Il
+ : I3

PG NDIAA LA
(Vitamin K
Antagonist) (IA)

MlizunTalsuiszansfuiioale Ao lD

. . o A o A A
(oral anticoagulation) Iwidanld gIacaNgaNLaaa (oral
A 6 a v
guUnInilasenselolauuse

(LAA occluder devices) (IIb, C)

anticoagulation) (IA)

UHBAAN 1 uaaIFwuuzdnslieT anticoagulant , VKA (Vitamin K antagonists) fie Warfarin, NOAC (New Oral
Anticoagulants) fla apixaban, dabigatran, rivaroxaban or edoxaban (diaui/asa191n ESC guideline for AF 2016)
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_ wadheuldnadwnanzaufiazls NOAC
Auuzinlwls NOAC (Class I, Level of
Evidence A)

- thauldselald warfarin agf avsaivau
1% TTR (Time to Therapeutic range) 1#
17NN 70% (Class I, Level of Evidence A)

- thauldnolalt warfarin og ud lianansn
awaul TTR unndn 70% ld wuzshlily
NOAC unu (Class IIb, Level of Evidence A)

. Asymptomatic carotid stenosis

AHA/ASA 2014 uneiaih
- awldnnaeidu Asymptomatic carotid

stenosis A7 LAIL aspirin WAL statin LAZAIT LA

SunswianuFssaufiazrhlifalsaduden
sua468 (Class I, Level of Evidence C)

- auwldAdin1nsdwden internal carotid
artery GUNNNNIN 70% AITLATUANTAINTN
¥ CEA (Carotid endarectomy) §102104§89
gamsiialsaiduidaaialarsesuainiadutia
luszninamandatas (Wauni 3%) uand
WIsUIABUTERI19INTH G LA T b B0
aghaden ndludinsdnsnlavenlainitla
fidszluwunnninfs (Class Ila, Level of
Evidence A)

- M3 prophylaxis CAS (Carotid Artery
Stenting) asRasony luawldfifinne




\§uLAaa internal carotid artery AUNINNIN 70%
(I@lilmi‘ﬁ’l Duplex ultrasound I 60%lag
angioplasty) uatUTouLAgUITRINNIMIHIG
> U 1 =) & o 1 =
Aumskenag1a@ed noskdinsdnelavan
1a3135laddselavsiunninau (Class IIb,
Level of Evidence B)

- awldnnaofidu Asymptomatic carotid
stenosis NAUNINNIT 50% AT HATUNITVN
Duplex ultrasonography tHuilszamnil 1iag

q a
1 £% =1 :: = > d?/ =1 1
TUFULRIATUAUAUNINTURID b (Class Ila,
Level of Evidence C)

B) fadnfidns@nsrd1aaisnanainauides
iinlsanaaniionanasla (Less well -
documented or potential modifiable risk
factors)

1. Migraine

ﬂﬁ]ﬁgﬁumﬂmiﬁﬂmwuLLﬁafjﬁﬁmﬁaﬁLﬂu
lurnswuuudl aura SenuguAusiunisiie

Iﬁﬂ‘ﬁaamaa@au 8J LRSHIUAINUDNUDINITA

1397 7. uaavansmeyay Metabolic syndrome

Migraine attack AgsvirlwaluiFesiialia

'
a A

WROALRARNBIFIIL wazlinsfnsingwden
agdasndn 45 'T'JLL&:@HH%%'LLmeQuﬁWLﬁ@

= . A A A
LUULN@ (oral contraception) NAIMVLFLINL
Lﬁ@ﬂiwaa@Lﬁa@auaamﬂﬂdﬂ@mﬁ AHA/ASA
2014 IUuUNGIT

- unzlWwidansl Migraine with aura
1#18nuw3 (Class I, Level of Evidence B)

'
v a A

— unzhlWewidansl Migraine with aura
o A wyaa o a A Ay 9 o A
Iidenltisauiniiadun luldoquinfiauuy
1@ (oral contraception) (Class IIb, Level of
Evidence B)

- 185150 Migraine ihaaannulives
MIAae1NTUaATHE 22RINNTOTIVAAAINY
Wwoamsiialsanaaaiiaaguadla (Class IIb,
Level of Evidence C)

2. Metabolic syndrome

The National Cholesterol Education
Program l@aBu1s6131 metabolic syndrome
a “ R e o X
fa M3tlnnzda Ui nnivavinnu 3 daauly

1.Abdominal obesity

>40 %2 W3 >102 @, (118)

>35 1 #38 >88 W, (WillY)

2. Triglycerides

>150 mg/dL

3.HDL cholesterol

<40 mg/dL (118)

<50 mg/dL (W)

4.BP

>135/ >85 mmHg

5.Fasting glucose

>110 mg/dL

(Aaui/avurain AHA/ASA guideline 2014)

u§inzN1I2289 Metabolic syndrome Ha23)
FuRusAUNsiNalianaenlioaauadat1TaLan
as1i AHA/ASA 2014 unsinldsnnudaznnie
2849 Metabolic syndrome (%% N1388NMNRINIY N3
s Msfinewsathawamans Tudansldin
Snwanuaulafings eaaluiu uas ENRALNANS

3. m‘i?]'uq‘i’]

The National Institute on Alcohol Abuse
and Alcoholism 'lédaunost Heavy alcohol
drinking fo MIANNINNTT 4 standard drink
lu 1 7% w32 w1nn31 14 standard drink 1w
1 Fardluiwasiy wie n1shunannda 3
standard drink 1 1 7% %38 41071 7 standard
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drink 1w 1 §ailuiweande (1 Standard drink
fia 12 paud wIe 360 cc vaudus (4-5%
alcohol), 5 aawd wIa 150 cc VoI MW (12%
alcohol) %38 1.5 aWS W38 45 cc VI LA,
&, i (40% alcohol))

Heavy alcohol drinking vil#iAinanuan
Ia‘ﬁ@gd, \AaN17z hypercoagulability, a@
cerebral blood flow waztiuaWFzfia AR
FarnlmdAnanadsdlunisialsaiduion
suadnnTha

&% Light to moderate alcohol consumption
FUWBBNUTzAU HDL ﬁigdﬁu, aa platelet
aggregation, 8@ fibrinogen concentration LLag
\fial insulin sensitivity ez glucose metabolism
aziin AHA/ASA 2014 unziin

~luanldinauueanssesuusihWautasnt
2 standard drink ¢ UWERIUINATIY WIa Thay
A7 1 standard drink diaTusmSuiwemdafila
leaonsssf (Class IIb, Level of Evidence B)

4. M3l Aspirin Uae antiplatelet B

AHA/ASA 2014 %1130

~ luawldid 10 year risk CVD >10%
1% aspirin 1ailosrulsanasaiioailauas
suadld udvzdasdsznfinirdszlomdfies ldsy
@ININNIIOUATIBIZIAAIINATIT aspirin
(Class Ila, Level of Evidence A)

- Aspirin (81 mg daily %38 100 mg every
other day) fdszlumsilunisilasiuwnisiia

]
a A

Iiﬂ‘lﬁﬂ a@Lﬁa@amaa‘lugﬁmamﬂmmmm Ll

o
'

davdszilinindszlosdnezldSudasuinnin
duAHLAAINNTIT aspirin (Class Ila,
Level of Evidence B)

_ Aspirin sansnRnsanltluanldig
CKD (GFR<45 mL/min/1.73m?) (Class Ila,
Level of Evidence C) uaz laidasdSudTaunmen
aspirin 1 GFR <30 mL/min/1.73m’

- M3k Cilostazol sansnRansamnFansy
losiulsanaaaidoasuatluawldfia peripheral

arterial disease (Class IIb, Level of Evidence B)

= liunzbhlldonaudilails Aspirin wSe
Cilostazol lun1stlasnulinnaeaiiaaauas
(Class III, Level of Evidence C)

- Iwga9ifounusnon 2561 The New
England Journal of Medicine la@AuWunanu
Fdufivinis@nsriinisld aspirin 100 mg
Tuanldd 21531nN71 70 Uuaz il cardiovascular
disease #38 dementia w38 disability (W38
ASPREE trial) wan1sdns1@a n1siia
cardiovascular disease laiLan@A193eHING 2 nau
LL@iﬂ@:&lﬁvl,ﬁ aspirin i@ major hemorrhage,
upper gastrointestinal bleeding L&z intracranial
bleeding mnndwmjuﬂﬁ"ﬁmman7 atngls
Aonusududasondomdnsniuivde'ly

unayi/
ﬁﬁlﬁmmL%‘ﬂa@iamﬂﬁmkﬂma@Laa@auaa
mﬂﬁ%’umsmuquLLazi”ﬂmm’]m%iwfu6] R
wangNIMIANINg1adu udiitasnnluudazaud
Tadueneg Mimdewiu aziunndenminmnla
daanldfasiasanmuihdsrasawdnuinlasie
wangunensane Lidusany thawsasadady
WFgaganand ldfzaunsnaaainuideefiaziia
lanaaaiieaauasluauina aunninlwgdod
qmmwmamuﬁﬁ Tdidumszvesnsauaiiuazfony
Lfluﬂizmmﬁﬁqmnwwﬁianma%mmuﬁwm
TunfinuuazUszinama

& 1
89AA 1803 sl
wwInInIguainenlinanuaulaiags
lag European Society of Cardiology/European
Society of Hypertension 2018 l@mwuuainmsinig
FWadvanwuanlafagelndifeudulinugihoie
I¥fidse@nTawanndu uaznsAnw ASPREE trial
al | A e a o A Aa A
Waldwiwand ldugasnansiiadasimsiedian
d?’ L% dl v . . = a Q. 1 d. L3
getuluggeanyld aspirin iwSsuifisuiungailsen
d! J & v g = n: a 3
waan dsandudasandumsansivadudalu
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Obstructive Sleep Apnea and Stroke
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Abstract

Sleep-disordered breathing is common in normal population with obvious trend to
increase in prevalence. Moreover, this condition is found 4-6 times higher in stroke patients.
This article reviews definition and types of sleep-disordered breathing, mechanism of
sleep-disordered breathing, association between sleep-disordered breathing and
cardiometabolic disorders, including hypertension, diabetes mellitus, atrial fibrillation, as
well as cerebrovascular diseases. We also review published data of treatment effects using

continuous positive airway pressure device on stroke outcome.

Keywords: obstructive sleep apnea, sleep-disordered breathing, stroke (J Thai Stroke Soc.
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AMIZRYART ﬂ%wmwﬁuﬁnﬂm‘sqﬂﬁ'mtazfsﬂ%aaﬂLﬁamaa\laa

-4 a = & A ~
%W.??ﬁ&l éjﬂﬁﬂ%d*, WeY. 2371 WHNAFAT**

*Zidwzm/mﬁ?ﬁfrﬂwm?wmgmiwwﬁwym”yyﬁm AFINWY 10700 iszinelng

~AUIANTINYATING AUUUNNEAAATAITITWEILIS INI1TNLIFENAAS NFIUNNY 10700 szine ny

UNAnga

mazmamelafiadndfifialuumenaunau (sleep-disordered breathing) Junazinyle
1_iaﬂluﬂs:"ﬁwrmﬁ"’svl,ﬂl,l,azﬁLLmIﬁmﬁuga%m‘%‘azJe] uanﬁnﬂf:ﬁqwu’jﬂumjwjﬂaﬂIiﬂ%aa@Lﬁa@
auaaﬁmm"qﬂmaama:mimzflfaﬁ@ﬂﬂaﬁl,ﬁ@?Tumm:uau%é’uganiﬂuﬂi:mﬂsﬁﬂﬂﬁa 4-6 111N
Tuunanuiaznanfafionuuazsiavesnnznmsmslafiednafmialinsmenawndy Todoi
gonalinAnnnzmmslafiadnamAad urmenawndy Kansznuvasnnznsrislafadnd
ﬁLﬁmﬁummzuauﬂﬁudaIiﬂma@Lﬁa@LLa:LaJmua‘&nﬁtﬂiﬂmmﬁﬂaﬁmga Tsawnw lsawla
\WURAd9IzTfia atrial fibrillation TnlUDelsAnaeaiRaaauad ﬁagan’ﬁ%’ﬂmn’n:msmﬂ%
ﬂ@ﬂﬂaﬁtﬁmﬁmmzuau%ﬁuﬁamm‘%adLLsaéfummﬂmn“um:m plan (continuous positive airway

pressure device, CPAP) LazHAdalIARaAlRaa DY

ANg1AY: mawﬁq@mﬂwmwﬁumnmsq@ﬁu, AznInislaiaUnfv e waunay,

15AnaalAaa&aad (J Thai Stroke Soc. 2019;18(2):40-51)

YN
. ada X .
AzmMIvs R UNAN AT WY b WA AL
%38 sleep-disordered breathing (SDB) tHun1azh
wu'lavasluszansmll luauidowas Wisconsin
Sleep Cohort Study Nvinmsanmagalutaed
2007-2010 TPNUNLAATIANUTNVEILITTINTTW
812 30-70 T F9manaisvaimanganzlarnizuen
%aU (apnea hypopnea index, AHI) > 5 uaz > 15
ASIG T lNININTY 26% WAz 10% aNE1GU lagwi
Tugmeldannnddnds uananitnuidoasnannds
v & =4 v dl =1 [ Q 1
LRAIALARD I Izl Uszmnadulindingd
WNgsUuiTen 9’ msAns i gnuilungag
ﬂwkwaamﬁa@auaaﬁmmﬂgﬂmaa SDB gaﬂ’jﬂu
sz lUde 4-6 2 Y19k SDB wanainazil
e o o A < VA & o
anuFNRusTUlIAnaaalfanaNaINg lwiNTluilady
A a A o & ' A
WResIaIns e lsaraaafaaslad GallulsaTungs
NalFnINueINsaraaalianauadlLlas wIaana
1unaniiaanda lsanaaalaaaauadn Loimwn

#A2aY sleep-disordered breathing

9198997 AASM scoring manual version
2.5° N7y apnea LJuN1EY 84M137 inspiratory
airflow 8A89LAK 90% w1un31 10 3wndl luvasefinne
hypopnea \Hunzid inspiratory airflow 8a8JLN%
30% WA 10 INNUBLFUAUS LN IRARIVDITLAL
sondlanlwdanunnnin 3% nszduaidunIadIna
lﬁtﬁ@ﬂﬁmzé'jumamﬁu"[ﬂﬁmuaaﬂ@ﬂna aitne
mymelefiaUnafAal urmewoundy 18190
wta el 2 Yszan laun

1. Obstructive sleep apnea (OSA) %38
mamq@mahmmmﬁumnmsq@ﬁyu Aeanned
Imadum ﬂladauﬁuq@ﬁgu Tasfdsfimvhauaas
suassIuAILaNMIMIYlalng Bzwy respiratory
effort Aandrutitonlenisladsdnisrineutie
wenegnuwolaUng dsluunanudiaznanienine
OSA funan (gﬂﬁ 1)
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2. Central sleep apnea (CSA) w3an11z  awguisnizminigla imliwudmmgenisla
wgarmslnnenuiaUndvasnasdinaiugums  sliaftazlaid respiratory effort iasanlafinnads
wiola ‘ldun pontomedullary region 33uviy  mawelaliiieiuainszuusuassiunans (3UN 2)

AUIAUIDU GNYINIUU TZEIUABLN DT A ALY

™ Questonable Stag: AsB: 73% Del: 0% N1 N1 N1 N1 Nl N1 L N1 N1 N1 L
Cuick Ede av 2210 B 230 2240 zun 250 2% 20 il 2540 28 22
= p
§ W ! !
IFam1 a vI i h‘r |
| “w o
M 8 = W b AL
=
bz @ | Mo ’ )
-
oGz @ :Iwwwwmwmw«wwm»ww T T
sz @ :|WNWWMMWWRWWWMWJ~M WECURVERUFUNRECRRIYY S A & e p s, P e o s g
1
ST R b R b b bbb bbb bbb R bbb kb bbb b bl
=
o
-
=
L
-
Isnare ar —4‘—’—‘—!—0—1—»—0—0—#“———*-—0—67
I . L3 \ N\ s | & |
_ A A A VNN A A
] \\ ;f\.w’ \\,,Wp B —\,\/ \\‘ JI k) NG S SN —— INYAN N J\ﬂ“ \m‘\‘w\f —_—
—————— = b | \ W U
(RIP Thoeme av f ‘ /]
e sodonen A
= J \ 7 AN A LA
sum AP BN O U ,nf¥p/\\‘f JaV.VNA i V/'\r\_,—mf—\\/—\/ ~ N rfnw \J[v ”v'v \ / \\/ A
[ el y / v
. S e—— e
5e02 ay Joien J_WM . _,{—/—‘Ez—’__‘ﬁw wl| =
[2mn 4[s2326FM (N} s— SIET0AM » |

‘!' v ~ . t:i'dﬂ/ .
3‘1/7’) 1. polysomnography (W#18s 2 %17) uaay obstructive apnea wwmyzmmmimz/hmn thermister
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NRAINANTN OSA Vl,ﬂﬂix@j“m:uuﬂs:mﬂ
dalwalé sympathetic uaziianenIadoanFian
A & & o A

TutRaa Azarsuanlasanladasluiian A1e
ANNAulaAags uaz inflammatory cytokines (il
gﬁumumﬁﬂénmﬁwé’u NIRUARGIFINGGD
I3 > A d‘a a o v 6 >
MDAV RaANHALUNG I@ﬂmlmmaywm
naaaliaatwle (endothelium) v uvasialnd
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nziReaniadu Iminsduidaiiennn nizdu
AMIENIIINLEUUAZNNIULDIG DRI RaaRalN@
WanInszduinaaifaaimznguialnd swauves
CD40 ligand, P-selectin Fau procoagulation
factors 32u ba/fig fibrinogen g\‘i‘ﬁu i plaminogen
activator inhibitor-1 (PAI-1) RN N8 IHE
nsznudanszuINNIIRAIANLE 00 (fibrinolytic

function) anaag>?"*

AN 1. ag:;/om?ﬁ'zlilium/l randomized controlled trial 1/3214% cardiovascular outcome Zufﬁ'hﬂ obstructive

sleep apnea 1 lasumasnmeaenaiad continuous positive airway pressure (CPAP)

Parra, et al.*?

McEvoy, et al.**

Barbe, et al.*®

Pecker, et al.”

Inclusion criteria

1schemic stroke

of coronary artery

event (patients with

201 SAVE study, 2016 2012 RICCADSA, 2016
Number 140 2717 725 244
Age (mean), years | (64.7) 45-75 (61.3) 18-70 (51.9) (66)

first-ever acute underlying diseases | non-cardiovascular | newly

revascularized CAD

disease, hypertension are

cerebrovascular included)

diseases
age <75, AHI > 12, AHI = 20, ESS <10 | AHI = 15, ESS <10
AHI > 20, ESS <15

CPAP initiation 3-6
days after stroke

onset

Exclusion criteria

severe hypoxemia,
Cheyne-Stokes

respiration

any previous
cardiovascular

event

Follow-up duration

mean 1.92 years

mean 3.7 years

median 4 years

median 4.7 years

Mean AHI (events/

mean 38.4 vs 38.4

mean 29 vs 29.6

mean 42 vs 35

mean 28.3 vs 29.3

or conventional
polysomnography
(53%)

hour)

ESS mean 7.8 mean 7.3 mean 6.5 mean 5.5

Diagnostic tools cardiorespiratory cardiorespiratory cardiorespiratory cardiorespiratory
polygraphy polygraphy polygraphy (47%) polygraphy or

conventional

polysomnography
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patients using CPAP

> 4 hours/night

CPAP usage (hours/ |n/a mean 3.3 median 5.0 mean 4.4-6.9 (from

night) first month to sixth
year)

Percentage of n/a 42% 64% n/a

Primary end point

1-month neurological
improvement: Rankin
Scale 90.9% vs 56.3%,
OR = 7.8, P<0.01,
Canadian Scale 88.2%
vs 72.7%, OR 2.8,

P<0.05

major cardiovascular

outcomes

incidence of newly
diagnosed
hypertension,

cardiovascular events

composite of repeated
revascularization,

myocardial infarction,
stroke, cardiovascular

mortality

time to first
cardiovascular event
after stroke: 14.9 vs
7.9 months, P=0.044;
overall cardiovascular
event-free survival:
87.7% vs 88.4%,
P=0.911

17% vs 15.4%

IR = 11.02 vs 9.02 per

100 person-years

IR = 4.18 vs 5.21

per 100 person-years

cardiovascular
mortality 0% vs 4.3%,
P=0.161; overall
cardiovascular
outcomes: 12.3%

vs 11.6%, P=0.56

HR =11
(0.91-1.32, P=0.34)

HR = 0.83
(0.63-1.1, P=0.2)

HR = 0.8
(0.46-1.41, P=0.449)

Subgroup analysis,
CPAP usage > 4

hours/night

stroke risk:

HR = 0.56 (0.32-1.00,
P=0.05), composite
end point of cerebral
event: HR = 0.52
(0.3-0.9, P=0.02)

IR =0.72
(0.52-0.98, P=0.04)

IR = 2.31 vs 5.32 per
100 person-years;
HR = 0.29 (0.1-0.86,
P=0.026)

AHI = apnea-hypopnea index, CPAP = continuous positive airway pressure, ESS = Epworth Sleepiness Scale,

HR = hazard ratio, IR = incidence rate, n/a = not available, OR = odds ratio
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ldwuanuuandraluidvas overall cardiovascular
event-free survival®® §aaaaadNUITBITY
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mortality laag19ln A 9aii@ (hazard ratio
=1.58, 95%CI 1.01-2.49, P=0.04)33

2819 5AARMIAN B AN NFUAWTVRINNT
$nsnnz SDB deia3es CPAP wiailosfnnnie
unsndaunisialauaznaaaifien lasauisdagiu
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Tuan3197 1 Taelugruses main outcome Lipaiy
major cardiovascular events WU lILANA1INY
’lumjuﬁ"[@i”%‘umﬁnmﬁaum’%ﬁaa CPAP fiungu
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1. Selection bias 74 lusnuIdoved
McEvoy uazamz (CPAP for Prevention of
Cardiovascular Events in Obstructive Sleep
Apnea — SAVE study)* & exclude #1)2 Elﬂi;jw?'ll
fa1n13d29unn (Epworth Sleepiness Scale >15)
5’;uvl,ﬂﬁ\‘mfojuﬂiz‘*ﬁ'ms‘*?'imﬂéfﬂniwﬁmnnw
Fnwddy CPAP Un9nga (1w ﬂﬁjuﬁiﬁma:wim
20NTLIUTUUT ﬂﬁjuﬁﬁkﬂﬂi:ﬁﬁéf’;Lawmmaa@
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Anun®

2. wsasfafiltlunsifieds (Iunasle
home sleep apnea test (HSAT) w3a
cardiorespiratory polygraphy &9fifasniaves
anuaingnslensuonlsa OSA uaz CSA waz
madsifiuanuuusszala

3. Suboptimal treatment Wuinlagiady
Uszpnslunguitldunssnmnéas CPAP drulwg
insld9uLaies CPAP mﬁimi"”m’i’]mmgmﬁ
unsinda 4 1 luadadin MeitluTanasIasmIwon
andmIwewnauszes REM 1u§@dauﬁga o
iwzﬁﬁmmziaué”maaﬂﬁﬂmf':amﬂﬁq@ RINA b
dnwumnganiglauaziinizwiaseandianain
OSA gmmﬁiq@ﬁamﬁuﬁ’u laamInNaINWITY
289 McEvoy®, Barbé® uaz Pecker” anitameh
Lawnzﬁﬂw‘ﬁ'ﬁ compliance #ain3as CPAP @
(>4 Trlusdadn) azwuiimsld CPAP sansnan
ANuLELIdanIsfia cardiovascular event laagng
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2019 Thai Guidelines of Endovascular Treatment in Patients
with Acute Ischemic Stroke

Pornpatr A. Dharmasaroja, MD', Disya Ratanakorn, MD?, Samart Nidhinandana, MD’, Sirintara
Singhara Na Ayudhaya, MD?, Anchalee Churojana, MD*, Sureerat Suwatcharangkoon, MD’, Jesada
Keandoungchan, MD?, Aurauma Chutinet, MD°, Chesda Udommongkol, MD’, Yongchai Nilanont,
MD*, Suchat Hanchaiphiboolkul, MD°, Jarturon Tantivatana, MD®, Kittipong Riabroi, MD’, Chai
Kobkitsuksakul, MD?, Surasak Komonchan, MD°, Thanaboon Worakijthamrongchai, MD°, Ekachat
Chanthanaphak, MD?, Dilok Tantongtip’
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Abstract

Endovascular treatment has shown benefit in patients with acute ischemic stroke in reducing
morbidity and mortality, especially in those with acute major artery occlusion. In 2018,
The American Heart Association/ American Stroke Association issues the up-to-date
recommendation of the early management of patients with acute ischemic stroke regarding
endovascular treatment. The Thai Stroke Society in cooperation with The Royal College of
Radiologists of Thailand, The Royal College of Neurological Surgeons of Thailand, The Association
of Thai Interventional Neuroradiology and Thai Association of Neurovascular Surgeons issue this
updated version of Thai guidelines of endovascular treatment in patients with acute ischemic
stroke. Endovascular treatment is one of the treatment options that should be performed in only
hospitals with experienced, certified and potential stroke centers. Eligible criteria are (1) adult
patients (>18 years old) (2) prestroke MRS score 0-1, (3) receiving intravenous rtPA within 4.5
hours of stroke onset, (4) causative occlusion of internal carotid artery or MCA segment 1 (M1),
(5) NIHSS > 6, (6) ASPECTS score from CT brain > 6, (7) treatment can be initiated (groin

puncture) within 6 hours of symptom onset. Outcomes on all patients should be tracked.

Keywords: acute ischemic stroke, guideline, endovascular treatment, mechanical thrombectomy
(J Thai Stroke Soc. 2019;18(2):52-75)
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Acute Ischemic Stroke in Netherlands (MR
CLEAN)’ \fluns@nsinamsinsluganlse
waaalRansNaIITEsBgUNAuTAnNraaaLian
fueulu anterior circulation q@ﬁuﬁmmm”[ﬁ%u
mIsnsHusssunsaadaanielu 6 alug
WaLAne1NT (I1wn 500 au) lastdSeuiiiay
MITNHIHIUEIERIURABALREA (233 Au, 81y
U5831% (median age) 65.8 1, median NTHSS 17,
median ASPECTS 9) Aun13insianasgi
(267 au, 218583 % 65.7 1, median NIHSS 18,
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median ASPECTS 9)

- gfﬂaymﬂwgﬂuwﬁmdrz@'&/ (445 a1tk (308182
89)) ld5uerazargduisoaniinaanisansd
naw randomization

- Retrievable stents gﬂl"ﬁﬁluﬂ@:uﬁvlﬁ%u
MITNBINIUELFIURRDALRAN TDURZ 89

- szﬂmm@i‘iLL@iﬁmﬂﬁauLﬁﬁm'mjmﬁﬂ
nmsfnE lduanainuwag9insddunieada
(204 w1Tiuaz 196 W7 uazszpzALRLINENS
mmsauéuﬁ’]ﬁ@nmﬂun@"mﬁ"lﬁ%ums%‘ﬂmr;\i’m,
RIUFIUNRAALREA A 260 WA

- wansilawaaalfoa (recanalization)
luﬂg'uﬁ1@”§Uﬂws§ﬂw1N1uan:Jmuﬁaamﬁam
u’mmf’mg:uﬁvl,ﬁ%“umﬁﬂmmmgm (Founc75.4
Wouny Sasaz 32.9, OR 6.27, 95%CI 4.03 - 9.74)

~ maMIANEINLIHAM SN (Talag
MRS 0-2) Iuﬂﬁjuﬁvl,@ﬁumﬁﬂmsimmﬁmu
‘vsaa@L§a@‘wumﬂﬂinﬂg:uﬁvlﬁ%‘uﬂﬁ%’nmmmgm
(Fouaz 32.6 WNLUNY Tazaz 19.1, OR 2.05, 95%CI
1.36 - 2.71) lag ldfanuuandsludamafedia
wazmaiiaidenaenluauasfivhlfonmaudas

- lususasnnzunandon wuseslsnauad
aoanmsadaafifiadulng (new ischemic
stroke) 1w different vascular territory nelu
90 5‘usluﬂ§ju°?'i"l,@”%’umﬁﬂmmumﬂmumamﬁa@
wudesnin (Feuss 5.6 Walfinuiudesa: 0.4
lunduildsumssnnanasgmn)

- pmizunsndeufisuiusiumsrianns
(procedure-related complications) Wy distal
embolization 3aua: 8.6 (20/233 Au), vessel
dissections (4 A) 088z 1.7 LAz vessel perforation
Tugthe 2 7o (Feuaz 0.9)

m3danw Endovascular Treatment for
Small Core and Anterior Circulation Proximal
Occlusion with Emphasis on Minimizing CT to
Recanalization Times (ESCAPE)” @nunlu
;&”ﬂfsUisﬂmamﬁa@]auaaﬁLﬁ@mﬂmamﬁa@aum
§IUGUURE anterior circulation q@éﬁ‘umﬂ‘lu
12 $2lug Taufy Freslsailesuasansvuiaiin

(Ta@1e ASPECTS 'l¢ 6-10 udn) uaz CTA wu
moderate to good collateral circulation (filling of
> 50% of middle cerebral artery pial arterial
circulation) lagidIouiAsunsSnE It bEIBRIW
waaaliea (165 A, 818583 U 71 U, median
NIHSS 16, median ASPECTS 9) Uaznguaiugu
(150 au, 81583 70 U, median NIHSS 17,
median ASPECTS 9) miﬁﬂmf:ﬂqaﬁammu
Wesannisheeinudssloaduasnissnm
NURIUFIUNRDALRDATALIT

- ;jﬂ?ﬂﬁ?%?%{ﬂ%?’fﬂﬂdﬂ@lﬂ (ngwitle5ums
SNEHUENURIBABDALREN; TOUAT 72.7, ITULIN
nGuieamiteldSusszasauiaanivaea
Raadiads 10 wif WRSNENAILAN; TaEas 78.7,
szoznmanBuiaanisldsusazasausan
mansaaianmiais 125 i) léumszasduien
MinaaaLiaamieumIgudmIdnm

- lunq'uﬁi"[@”%umﬁnmN'”mammu
WnaoaLRealT retrieval stent Sazas 86.1 (lassasas
77 19 Solitaire stent) Lﬂuqﬂﬂscﬁmﬂﬁmﬁa@ REE
NA19INaINNI0Y first reperfusion Wiy 241 Wil
22113y CT 89 first reperfusion 84 w17l
UAZIZEZLIANN groin puncture 119 first reperfusion
30 Wil GaduszeznaiSwnifafisuiuns
AnEHIAN (I@ﬂuﬁﬂ’smﬁmu%ﬁﬂﬁ%u groin
puncture YA M SULNAzMpANIEaaNInAEAIRaA
s ldnuauazitanasaiion lasisanausnazas
Sudannan)

- danmattlanasaiiaauaziia successful
reperfusion (Talag Thrombolysis in Cerebral
Infarction (TICI) score of 2b W38 3 W3aWl complete
filling of the expected vascular territory) wuln
dthufeuas 72.4 sluﬂ@:u’*?'ivlﬁ%unﬁ%ﬂmsi’mm DRI
waaalRaauaziagas 31 lungualugy

— wamMISNENa 71 90 T4 (Falag MRS 0-2)
Iuﬂﬁjuﬁ"l,ﬁ%umi%’ﬂmmuammumamﬁa@wu
WINAINFNAILAN (FaBaz 53 Wsuny Sapay 29.3,
OR 1.8, 95%ClI 1.4 - 2.4, p-value < 0.001) 8@31N3
L%':J%'e;mslumjuﬁ"lﬁ%‘umﬁﬂmc\humzmumamﬁa@

J Thai Stroke Soc. Volume 18 (2), 2019



wuasniinguaduqu (Fesaz 10.4 1Nouiy
fosiaz 19, OR 0.5, 95%CI 0.3 — 1.0, p-value = 0.04)
uazlagliwuanuuandrsadaiivesagniesia
Tumaiaidansanlusuasiivhldenmsudss (Jouse
3.6 Wiguny Sauaz 2.7, OR 1.4, 95%CI 0.4 — 4.7,
p-value = 0.75)

- msunIndeufisuiusiunsrhianns
wulugthe 18 1 lag 4 Moy mazunindau
JULT (fowdanaanldfmisludunisilameain
naaaLRaa 3 78 WAz perforation of middle cerebral
artery 1 318)

n15d@nw1 Extending the Time for
Thrombolysis in Emergency Neurological Deficits-
Intra-Arterial (EXTEND-IA)"" @nwlugihe
Tsannaalienauadsaidoafiiinein internal
carotid artery ¥38 middle cerebral artery 9adiu
wazldsuenazaeduieaninasaisadinele
45 $lus pwAuaInLdnsmasaliiainms
@323 CT perfusion : WU ischemic penumbra L8z
fiilasuasanpamanasnii 70 Sadaas Wisuifiey
HAN TSN AINT NHHBEDEIURADALEDAGE
Solitaire stent retriever (35 A%, 81YNTUIIH
68.6 1, median NIHSS 17, median stroke onset to
hospital arrival 78 #11) ﬁun@:umuqu (35 A, 18
U5831% 70.2 T, median NTHSS 13, median stroke
onset to hospital arrival 80 ¥111) 1aNa reperfusion
i 24 F2lusnszenImeszuulszanAadwann
Faudszozusnnaslaunisinm (NIHSS aaad

'
a =)

> 8 Uaw) miﬁﬂmf:ﬂq@mammumaamﬂmﬁLﬂi’]:ﬁ
WUUTlrduIN I N EIHIRRUFIUARDALAEA
TALA

- luﬂ@"uﬁ“[@”%’umﬁﬂmw"mmymu
WROALAATZIZIAINIBUNTINEIH WA EI%
waaadaalszanms 210 wiflnGudenms K1l
wldTumsSnsHuauaIunaaaldaansauny
milésuenameanEoaminaanidand laglidos
sa@ma*‘nmmﬂﬁmazmU?imﬁa@wmma@lﬁa@d’]
lasda7 successful revascularization %5&§uq(ﬂmi

RannIwuTasas 86 (39N restoration of flow

innTagay 50 Va9 stroke-affected territory)

- 3nn130773 CT perfusion nowlaiu
My umesIuRaaaEeanLLS N asilaanad
ma‘lunq’uﬁ"l,@ﬁumﬁﬂmmumumuma@Lﬁa@
liuandr9annduaiuga (18.9 Haddas ipumiy
19.6 88AAT) WAZUWIA penumbra lauandnafin
(105 HafaaT LU 116 UaaaN7) (I@umsﬁﬂmf:
dariwaaniouas 25 \flosanua CT perfusion
Taierenan ot Lo 1)

_ WUAFIUBIRN BT ALRENT] reperfusion
fi 24 %ﬂmwulumjuméﬁumﬁﬂmmumﬂmu
waaalRaaNINNINguaILau (Fauaz 100 WeuAU
Fawaz 37, p-value < 0.001)

' o o
a AR o 4

- IMINNTT LU R NN AT B NAT LG
JTUZUINRA IASUMITNEN wuluﬂ@:uﬁvlﬁ%fumﬁﬂm
FuseaIuraaalianinnIInguaIugu (Sauaz 80
\WBUNy Sauas 37, p-value = 0.002) LAZNANIIINE
fia (Jalag MRS 0-2) 7 90 *?uﬁwumﬂﬂdﬂumjuﬁ
dsumsSnwehumsmunaaaiien (Fasaz 71 sy
$anaz 40, p-value = 0.01) laglinuanuuanens
Tudanmadefiauasensonlusuosiivhliarns
THEN

m3Anwn Randomized Trial of Revascu-
larization with Solitaire FR Device versus Best
Medical Therapy in the Treatment of Acute
Stroke Due to Anterior Circulation Large Vessel
Occlusion Presenting within Eight Hours of
Symptom Onset (REVASCAT)” &nmlugthe
Tsansanidansuasnadaafisansolasumssnm
melu 8 T luandafiaanms 811 18-85 1 fitfiaan
NREALRDALAIEIBAUIAZ anterior circulation q@ﬁu
uazdl NIHSS > 6 udu laslinmsiaaaan (exclude)
Fait fihefiwudnumesaslsasuosaorwmialng
(3alas ASPECT siaunin 7 uduainnw non-contrast
CT w3atkasnin 6 uawan diffusion-weighted MRI)
Wisuifisunanisins lagnssn s a1 o8I

waaaliaaaae Solitaire stent retriever (103 A,
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218058374 65.7 U, median NIHSS 17, median
ASPECTS 7.0, median stroke onset to randomi-
zation 223 W11) MUNFUAILAN (103 AL, 1TTEZIH
67.2 1, median NIHSS 17, median ASPECTS 8.0,
median stroke onset to randomization 226 4111)
Jana global disability score (Iae modified Rankin
Scale) i 90 Tu miﬁﬂmf:qariammmﬁaamn
myiaernudszlosirainsinsr I wEaRIw
NRALREATALA

- Iuﬂq'uﬁvl,@”%fums%’ﬂmw"mawmu
AREALAEATTHTINTISANITINHINIUTIDEIU
waeAEanaaY 269 wilanBuiens fiheldsy
saraURNEaaTIRRanIEaadm 70 au (Fauaz 68)
Toosulasusazassuiaamevsanidoasiaiy
18 w1l 91nEWien1s uar median time 3N5Y
$81M173u revascularization Wiy 355 w17

- lunguaiugu p:}l’ﬂ’m"lﬁ%umaxmﬁﬁmﬁa@
nanaaaiiand 80 au (Souar 78) laauldsum
aranpdNlAganInaealiaad iy 105 wf
Mnisuiiens

HAMIANHINLTT HamIsnEfia (Talae
MRS 0-2) 1 90 %uwumﬂﬂ’jw‘luﬂ@:uﬁ"lﬁ%’umﬁﬂm
HUWENEEIWAREALREA (SaBaz 43.7 Lausauas 28.2,
OR 21 (95% CI 1.1-4.0) lagldnuanuuandisl
dammaiedie (Seuas 18.4 sunusasas 15.5 lu
N§NAIUAN, p=0.60) wazidenaanluanosfyinle
anaueay (Fasas 1.9 Iuﬁv\iammju)

ms#inw Solitaire With the Intension For
Thrombectomy as Primary Endovascular
Treatment (SWIFT PRIME) trial”® @nslufjthy
Tsnnaaniiansuasfia intracranial internal carotid
artery #38 middle cerebral artery §34 M1 aaduuaz
Tiwusaslsnsuasamsawialvg (aanmsasa CT
perfusion finudnwoe small core of infarct waz
large hypoperfused tissue) l@3URIaMA l@3LH7
senuauEeamInaeaEoad uszrananlasums
Sndmmosunasaiisansln 6 Fluanduie
213 WIsuifguNansInE lagn I N iIwEe

FIUNABALREA 638 stent retriever (98 AW, 811

U5831% 65 T, median NIHSS 17, median ASPECTS
9.0, median stroke onset to start of intravenous t-PA
111 W) AUnguAILAY (98 Aw, 8187583 % 66.3 T,
median NIHSS 17, median ASPECTS 9.0, median
stroke onset to start of intravenous t-PA 117 w171)
IANR global disability score (Iml MRS) 71 90
msﬁﬂmﬁqaﬁammmﬁaw’mmﬁLﬂﬁ:ﬁwu
Uszlomin 9N IS HIWENURIUAA DAL DATALIN
- lungunlasunisineiniusnoaiu
RROALADATLLZLIRNNINANTIABINIURIURIU
A = AI =1 U
wagaliaalszunm 224 winanzudenns i
‘qﬂﬁﬁ"l,@‘”%’umazmﬁauLﬁa@mwaamﬁa@@“ﬂ
laudasn reperfusion RAIFUFANIIVIRADNIINY
Fauaz 88 (783N reperfusion ag9nayTaLa: 50
uaz TICI 2b w38 3)
= 1 ar nid Qar
NANTAN®IWLIN Han35neNa (Talas
MRS 0-2) 11 90 Tuwulunguf ldsumssnmhuans
sIunABARaANINNIINGNAILAY (Fouaz 60 (LU
Fowaz 35, OR 1.7 (95% CI 1.23-2.33, p-value<0.001)
lagldwuanuuandsludasmaaedia (Savaz 9
Wisunusasaz 12 luﬂﬁjumuqu, p=0.5) uazlRaaaan
luguasivilwenmsugas (Sewas 0 sunusasaz 3
lunguaiuaw, p-value=0.12)
q q
fsaziwladn lunanisdns MR CLEAN,
ESCAPE, EXTEND-IA, REVASCAT uaz SWIFT
PRIME #u wudnlugdaslsanasaifonanas
@970 internal carotid artery #3a middle cerebral
artery aadu uazfilsaslsafloanasazmialin
MINIILM TR RUREANIRADALHBAAN
TIUAVMITNHIHUFIORIBNRAALRDA (628 stent
. . a a a a A
retriever devices) Uszaninnlumalanasaiion
waz¥inl¥ reperfusion @ndinm1sinEwnaszIn
HIMIIFLIREARNRANIINRDALREAMBENILAEN
= (%3 n‘ A = 1 ni
TIWIHANIINEN 3 1@aUAN (11317 1 Uaz 2)
LANITTNEINIURIURIBARDALR DAL e 897N
1 3 v a A a a = 6
2819570137 G RINNNINUIFRRIVIITITN TWwNe
neurointerventionists NWIaNlANIIINEIAREALIAN
LRYANTUIRITIANITVLIBANTRIBTUABWAITI NI

1 a a a
DUNNUILENTAW
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197191 1 Inclusion Criteria U3IN1IANLN

Endovascular

arm

Souay 89

So8as 86

retriever

Soeay 100

retriever

Saaay 100

MR CLEAN® | ESCAPE’ (N=315) | EXTEND-IA® REVASCAT’ | SWIFT PRIME"
(N=500) (N=70) (N=206) (N=196)
srpzamanGy | meluwe alus | melu 12 $alug Qﬂaﬂﬁvlﬁ%fum melu 8 Talus Qﬂaﬂﬁvlﬁ%fum
fomstislasy azanuiuidan azanuiuidan
NNIINBN mmaamﬁaﬂ mmaamﬁam’h
@‘hmaﬂu 4.5 LLRSRINIIND
’}’jl"ﬂm L%.:IJ endovascular
treatment A/l
6 Talug
QRHERePY 21 > 18 1 adults no age 18-85 1 18-80 U™
MIANEA (no upper-age limit) | restriction
NIHSS >2 LAY N/A no clinical > 6 Law 8-29 uau"
severity
restriction
AAUINRDA Proximal, Proximal, anterior Proximal, Proximal, Proximal, anterior
Lﬁa@]ﬁqmﬁu anterior circulation arteries | anterior anterior circulation
circulation (ICA, M1, M2) circulation circulation arteries (ICA,
arteries (ICA, arteries (ICA, arteries M1, M2)
M1, M2, A1 or M1, M2) (ICA, M1, M2)
A2)
Imaging - CT, multiphase CT perfusion: CT: small infarct | CT perfusion:
selection CTA: small infarct infarct core core (ASPECTS | small infarct core
core, (ASPECTS <70 ml and 7-10) or DWI- (<50 ml) and
6-10), moderate to | salvageable MRI (ASPECTS | salvageable
good brain tissue 6-10) brain tissue
collateralization
Devices in Retrievable stent | Retrievable stent Solitaire stent Solitaire stent Solitaire stent

retriever

Soaay 100

(ﬂ%u%ﬁﬂ Dharmasaroja PA. Endovascular treatment in patients with acute ischemic stroke. J Thai Stroke Soc 2015; 14: 124-34.)
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n13@nw1 DWI or CTP Assessment with
Clinical Mismatch in the Triage of Wake-Up
and Late Presenting Strokes Undergoing
Neurointervention with Trevo (DAWN)™ 1Jun13
@nw1 multicenter, prospective, randomized trial
lugiholianasaieasuainnaifienszuzldounam
ﬁﬁmmsﬁﬁmgﬂaﬂﬁﬁﬁﬂwmzmunﬂﬁaé‘wiavlﬂﬁ
1. 1ifaNwaaaldaa intracranial internal carotid
artery w38 middle cerebral artery (M1
segment) wiain 2 LFUGAAH NNNIATIVAY
CTA w38 MRA
2. s:mnmﬁ]’mLﬁugﬂmﬂﬂaﬂ%ﬂq@ﬁm (last
known to be well) WazlU1IINNITANEN
atflug193ening 6-24 g
3. ﬂ'au%ﬁnﬁa:ﬁawnw@ﬂwﬁwmﬁaﬁuaa"ﬁﬁ
7371 MRS 0-1
4. MIATIIWL mismatch IzWINIANNTHLITIVY
onslsananaidanauasuazrwaLioguasf
@8La? (infarct volume) I@]mu_idmumqﬁaf:
1) ’Luﬂ@:umq%ﬂu@i 80 TawlUAT NTHSS >10
warflauiasaslsaiiioauasaistasnia
21 UaAANT
2) 81y 18 Ydseywesndt so I 7§ NIHSS
>10 uasfivwnasaslsaiilasuasanpitosnin
31 UaAANT
3) o1y 18 Ytseywesndn 8o I 7§ NIHSS
>0 wazflawaseslsaiilaauasany 31-51
ERRGK
(BUNBng Tunsiasmaseslsaiiioauas
@l’m‘lfu’?f@I@ﬂ automated software: RAPID)
o diffusion-weighted MRI #3a CT perfusion)
5. CT w32 MRI ldwuifensanluanes uazsas
Bmf:aauaa@numﬂmimmﬁa@'ﬁﬁmm@lmy'
ni1 1/3 maaauaaﬁlﬁmﬁwmamﬁa@ middle

cerebral artery

diasazldasunmsguldlasunmsinsee
M UENLEIURAALREA (107 A%) #IalaU
MISNBIOWNIAIFINAN (99 A) NANIFANBINWY

’jwﬁﬂdmmaa@’ﬂmﬁﬁwamﬁﬂmﬁ&' (Talay MRS
0-2) 71 90 5w ‘lu%ﬂmﬁ"[ﬁ%‘umﬁﬂmﬁa BANTINEN
FURIURIUNADALREANINNIN (30882 49 1ABUNL

Fapaz 13) ad el AN NEna lagdasiniaiie

\Ransanluanasfivhldernsugaslduandisiu

(0882 6 (mechanical thrombectomy) LAgUAL

Yauaz 3, p-value=0.50) LazdaTLduFiad

90 1% lauan@nenu (Fesaz 19 (mechanical

thrombectomy) tiguiusasas 18, p-value=1.00)

maenw1 Endovascular Therapy Following

Imaging Evaluation for Ischemic Stroke (DEFUSE

3)" 1wn13@n¥1 multicenter, prospective,

randomized trial lugjinlsanaaaiiaasuadna

L§amzﬂuﬁﬂuwﬁuﬁﬁmmsﬁﬁmﬁﬂawﬁﬂmsﬁnmﬁ

ﬁﬁﬂwmmsunﬂ"ﬁaé’a@ia"[ﬂf:

1. LAiA91n cervical w38 intracranial internal
carotid artery w38 proximal middle cerebral
artery q@éfu INM 39329628 CTA w3a MRA

2. iw:nmmmﬁugﬂamﬂﬂaﬂ%\*}q@ﬁm (last
known to be well) wiaduuaunIaNiuaINg
lianaaalioaauad WLASITITINNNTANEN
otilug193ewing 6-16 Tl

3. @7IIWU mismatch 32¥IN9ANNTULIIVEIANNT
Tsanaanidanauasuszanwiasoslsailosuasi
aotindn 70 Ta3anT wazdamsinvasitasues
flanaidandaiilosuasiianoudadue 1.8 tihiu
1 (lawf penumbra ag19ves 15 HafaAT)
Mefilun1siauiaseslsaiiloguasauas
penumbra wuialay automated software :
RAPID 1w diffusion-weighted MRI %3a CT
perfusion

disazldsunmsguldlasunmsinsnu

RIYAIUARDALRBALAZNITINHIATNNIATFTIN

(92 an) 30 l@SUMIINHIAWNIATZINLAY (90 Aw4)

Namsﬁﬂmwudﬁ@dmmaaQﬂmﬁﬁ NANTIINE

fia (Falay MRS 0-2) 7 90 i lugﬂwﬁvlﬁ%fu

MITNBINIUENYFINARDALRAANINNIN (Sapas 45

Wisunusasas 17, p-value<0.001) agddigaem

nasda lasdarmaiadaasenluauosfivnla
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g nsuead lluandenu (Fasaz 7 (mechanical
thrombectomy) \gunusagas 4, p-value=0.75)
Q = aa dl Q- v .
LRZAAIINIIFLTINN 90 % (30882 14 (mechanical

thrombectomy) tigunusasas 26, p-value=0.05)

I's i [-% 1
ansnin lFlwmssns i wangaInaanaon

r.: A P -~

WusssiunaealioangnaanuyuLie
@@Lmamﬁa@aaﬂimma (contact aspiration)
wazdsfdszlosklunisidugdnsolifeld stent
retriever nydd launIngaiendniionsan’ld
laslutl 2009 §ims@nw “PIVOTAL TRIAL” \ilw
prospective multicenter single-arm study L@
ﬁﬂmmmﬂaa@ﬁmm:ﬂi:aﬂ%wamaamamug@
SulRaa (Aspiration) 1Wisuiisuny MERCI @9
Lﬂuqﬂmtﬁmﬂamﬁamau NANITANHIWLINTANN
Uaaanouazdss@nduatisuyin MERCI® wanann
HlaiSauiisununs@nsdw 9  1ww MULTI
MERCI"”, PROACT II"¥, CLOTBUST® WU
dazantnmnlumaleanasaifen (revascularization)
garn"] I@mmmsmﬂ@mamﬁa@ﬁq@éfﬂﬁﬂdw
Sauaz 80 atnglsn@wuin Modified Rankin scale
Ai Ai > 1 vl 1 A v 1
71 < 2 Nvzwzngn 90 T l'ladan3n wia a1atasnin
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Workflow for combination of endovascular treatment and intravenous thrombolysis

Patients suspected MCA infarction,
onset within 3 hours, NIHSS > 6

in patients with acute ischemic stroke

} ™~

intravenous thrombolysis

No contraindication for

CT and multiphase CTA

+/- CTP, CBC, CR,
coagulogram,DTX

Notify neurointery#ntionist

CT brain : ASPECT score > 6

CTA shows symptomatic
occlusion of ICA, M1

1

Patient: inform & consent

Intravenouos rtPA 0.9 mg/kg
(max.90 mg)

Endovascular treatment within 6
hours of symptom onset

|

0.9%NSS iv rate 1-2 ml/kg/hour
(depending on clinical and UD of
patient)

FU NIHSS immediate after
procedure, 2, 24 hours and per
protocol

FU creatinine level od x3 days

FU CT 24 hours after intervention
or when patient getting worse

Notify uaziin FU a.wsrina/a.au1is
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Non-contrast CT

CBC,CR, coagulogram,DTX

CT brain : no contraindication for

rtPA

Patient: inform & consent

Intravenouos rtPA 0.9 mg/kg
(max.90 mg)

|

Patients with contraindication of
intravenous thrombolytic
treatment

Non-contrast CT

Admit stroke unit and treat with
standard guideline

0.9%NSS iv rate 1-2 ml/kg/hour
(depending on clinical and UD of
patient)

FU NIHSS immediate after
procedure, 2, 24 hours and per
protocol

FU CT 24 hours after intervention
or when patient getting worse

Notify uazin FU 8. Waring/a.auils

VHNEILVIR

Patients should receive
endovascular therapy with a stent
retriever if they meet all the
following criteria (a) prestroke
mRS score 0 to 1,(b) acute
ischemic stroke receiving
intravenous r-tPA within 4.5 hours
of onset according to guidelines
from professional medical
societies, (c) causative occlusion of
the internal carotid artery or
proximal MCA (M1),(d) age 218
years,(e) NIHSS score of 26,(f)
ASPECTS of 26, and (g) treatment
can be initiated (groin puncture)
within 6 hours of symptom onset

ﬁwgnmgﬁ'/w[mmamViﬁa@muaﬁw.ﬁn/mmrsf AL 2560
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Suspected Stroke Version 6: 15/03/62

Face, Arm, Speech, Ataxia

Hx, PE, Vital signs

y

Onset <

Stroke FAST Track

24 hr

y

Chula Stroke Fast Track Application

v

Immediate CT

Lab. DTX, PG, CBC, BUN, Cr, PT, PTT, CXR, EKG

brain at ER

Onset > 24 hr - 7day

Immediate CT brain at ER

Lab. DTX, PG, CBC, BUN, Cr, PT, PTT, CXR, EKG

Y

»| Hemorrhagic stroke

v

Ischemic

stroke Consult NS

A 2
Onset <45 hr

|

Consider
IV thrombolysis™

Y

L 4

Onset 45 -24 hr

1.Suspect large vessel occlusions+

Holadonisietud

Aphasia, neglect, eye deviate, NTHSS >5

2 Suspect basilar disease

Ischemic stroke

¥

Unclear Onset with first
seen abnormal < 4.5 hr

uazlyiasdn larse vessel ocelusion

‘IIIIIIIII

Neuromed notify fellow stroke

Notify Intervention Team

WioRarsands MRI brain seuly iv

thrombolytic wake-up trial

L

v

CTA brain+neck/CTP MRIMRA brain and neck++~

v

v

L4

Large vessel occlusion No large vessel occlusio

n

y

Consider
Thrombectomy

7

Admit to Stroke unitor Stroke ICU

- (1) Contraindication for contrast media 141 MRI brain uaz MRA brain/neck

\ , .
2) N9 CTA brain ufawudnil basilar occlusion fiansainas MRI brain uALHiasdesdvasnisin Thrombectom
2

~Notify R3 Radiology (Intervention) us: Fellow Neurointervention if suspect large vessel occlusion /stenosis

+++ngail CT brain usnfumu Clear hypodensity lesion >1/3 MCA territory asiafiasanlivih CTP
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A Stroke Protocol 3" Edition 2014

6 Division of Neurology, Department of Medicine
Ramathibodi Hospital, Mahidol University

Form 1

Protocol A (possible rt-PA/ endovascular treatment candidate)
Stroke onset <3 hr - <24 hr

Non contrast CT brain
CTA brain** (+ CT perfusion®**) or MRI/ MRA*: if NTHSS > 6

Al: Onset< 3 hr A2:Onset3-<45hr A3: Onset
4.5 - < 6 hr (for anterior circulation) or
4.5

-< 24 hr (for posterior circulation)

y Y ¢

Check eligible IV rt-PA < 3h | | Check eligible IV 1t-PA 3 - < 4.5h Check eligible IA rt-PA or
(see IV rt-PA assessment form — Form2) | | (see IV rt-PA assessment form — Form 3) Mechanical thrombectomy *

[see LA rt-PA (Form 4A) or Mechanical
thrombectomy (Form 4B) assessment form]

& Notify Interventionist

_______________ e 2]

Eligible IV rt-PA hd ‘ Eligible IV rt-PA l; i
A3 protocol Eligible IA rt-PA or !

l Mechanical thrombectomy :

v '

Obtain informed consent Obtain informed consent :
Administer IV 1t-PA Administer IV rt-PA :
¥ i

NIHSS = 6 and . . . !

iun‘acr_ani;ll Intracranial ICA. Extracranial ICA*, :

: oximal MCA BA occlusion® :

-» ICA or proximal MCA |*-- PLOXImat ML :

(M1). extracranial ICA*, (M) occlusion

BA occlusion* :

v !

Check eligible Mechanical : — ¥
thrombectomy Obtain informed consent :

(see Mechanical thrombectomy - Administer A 1t-PA or Mech thrombectomy |

Form 4B assessment form) & (see IA rt-PA assessment form — Form 4A or :

Notify Interventionist Mechanical thrombectomy assessment form — Form i

v :

| Eligible Mechanical thrombectomy i

Obtain informed consent

Mech thrombectomy :

il 1 ) Not eligible IA 1t-PA or

Admit to Acute Stroke Unit or appropriate ward - Mechanical thrombectomy j«---

Eligibility for IV or LA rt-PA is listed in the 1t-PA assessment form.
* Expert opinion, ** Expert opinion with inform consent for patients with high risk for CIN
*#+ Not done if onset < 4.5 hours. optional if onset > 4.5 hours
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Siriraj Guideline of Mechanical Thrombectomy

Indication:

1. Large vessel occlusion of anterior circulation stroke within 8 hours with ASPECT score > 6 or
Collateral score > 3 or Mismatched area > 2/3 of the territory

2. Large vessel occlusion of posterior circulation stroke (vertebrobasilar system) without clinical or

imaging of brainstem infarction

Contraindication:

1. Life expectancy < 3 months

Platelet < 30,000

Subarachnoid or intracranial hemorrhage
Massive brain edema from any causes
History of severe allergy to contrast media

Clinical-radiographic match

N o o M D

Extensive brainstem infarction

Carefully consider mechanical thrombectomy (operator judgment) before
1. Anticoagulation (warfarin and/or heparin)

Known hereditary or acquired hemorrhagic diathesis

Age <18 or = 80

NIHSS < 6 or > 30

Seizures at onset

SBP > 185, or DBP > 110 despite aggressive blood pressure management
Pregnancy

Rapid improvement

mRS > 2

© © N o o B~ © DN

(Adapted from PROACT II, MERCI Trial, and MR CLEAN)
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Flow chart for Siriraj acute stroke activation

Suspected acute stroke in Siriraj hospital

v

Tel. 99499
A
Radiology resident Neuromed resident INR resident
Tng 97021 1] ER sziitugilae
2
wadnawtiayafile szl CT tazauny
I * L'ﬁl’ﬂﬂ’i’ﬂjmﬂ
»  NCCT brain fast track
i 189 NCCT
tve brain
- Onset < 8hrs for Ant. Circulation
< 12hrs for Post. Circulation
- NIHSS score =2 6
- No hemorrhage
v Alert INR team
CTA/Multiphase CTA or CTP
MRI if suspected Post. circulation
v v
No indication for Positive indication for
mechanical mechanical thrombectomy*
thrombectomy
findication lwanansisznay
INR resident L& Neuromed INR resident set
- resident consult OR for mechanical
eINLAN stand by e
VidagTy thrombectomy

v v

Neuromed fuagtlosisia

INR team order

- defftlaaniifias angiogram

- Inform consent & counseling

2 =
Hileazeys

w590 a1 u1/aw Flow Chart %1%1/5n91%%y INR Z@E/mmnﬂﬁ AOUAIRIATIAN I TIFIRIBENANLAY
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Acute Bilateral Posterior Cerebral Artery Infarction
mimicking Posterior Reversible Encephalopathy Syndrome

Niyutta Thaksin, MD*
*Department of Medicine, Uttaradit Hospital, Uttaradit 53000 Thailand

Abstract

Posterior reversible encephalopathy syndrome (PRES) describes a usually reversible
neurologic syndrome with a variety of presenting symptoms from headache, altered mental
status, seizure, abnormalities of visual perception and visual loss."”” We report a patient
presenting with headache, generalize tonic clonic seizure, visual loss, elevated blood pressure,
and computed tomography (CT) characteristics of PRES. But A followed magnetic resonance
imaging (MRI) shows acute bilateral posterior cerebral artery (PCA) infarction. To our
knowledge this is the first case report that acute bilateral posterior cerebral artery infarction
may present with generalized tonic clonic seizure and visual loss. It is crucial that physicians
are aware of stroke in uncommon presentation to promptly institute appropriate management

to achieve the best outcomes for patients.

Keywords: posterior cerebral artery infarction, posterior reversible encephalopathy, seizure,

stroke, visual loss (J Thai Stroke Soc. 2019;18(2):76-83)

Corresponding author: Niyutta Thaksin, MD (Email: niyut_ta@hotmail.com)
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37297196138 Acute Bilateral Posterior Cerebral Artery
Infarction mimicking Posterior Reversible Encephalopathy
Syndrome

Wy BYAN1 NnEy*
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UnAnga
Posterior reversible encephalopathy syndrome (PRES) 1flunguainisadnanisszuudszan

4 o o

Tarunauld Jarmsuszennisuaas o radsse anuignandasuudas anuladndzainig
FuinmuaznsgaiEemsuadin Nenugihsiinasedlioundiseimsthadee Fninds
wazanau 2 119 5 T lasneunlsaneuia avanuanuaulafiags n1sanaenoisdneuiianed
wudnwaedn laiun1iz PRES addlsfianuldasiamaaiasainanmwalraguiaudinan buin
A a a A . dq, v v
WURUITIALR AR UNAWINNNADALNEA posterior cerebral artery (PCA) unanublauaadld
3 1 6 v ar Qar 1 U I =) A =
Wud wandganainsaisauiniidholiesnasnaifeainuasaioa PCA anafionnis
waasfiwulaldtas 1w eannsdn magmiFanIsueaiu duiunmitdousnlianasaiiansuad
wazMIATIRURNLANNa B uTun AR Tuduisesindn iielw i tedouaznsinmAwane

o Aa
B mamuwamssnmwwa‘lﬂ

A1E1AY: 13AaN0ITIALRaANNNABALRDA posterior cerebral artery, posterior reversible
encephalopathy, 81m13%n, lsanaaaiioasuad, NMIFYIEUNIINAIAN (J Thai Stroke Soc.
2019;18(2):76-83)

UNHI U311t white matter vadiiaauadaIunad (Posterior
1,3,4

Posterior reversible encephalopathy occipital and parietal)

syndrome (PRES) wn12Eftinannas Posterior reversible encephalopathy

A . o vl
1WAywLad neurotoxin bwaNaIrnlwiaIn1IN19
TeuuldIEa N Sannsiandun1IRanyINNeINI
nasRnLaznwaNeS T wran lagain1Inig

aa Ai L7 =1 = %3 (=
aannNwulalasda annsthadser TAN5I NNy

2 % =1 =1 Ai
VDILABNINANRY FURWLA/RI0NNITUR WL
ITAUANMNITNGT uazdnwuIINALAITANNGY

a =1 L7 dld wa a Y =
lafings wiagthoniidsdalialany lsaniduiu
Systemic lupus erythematosus (SLE ) Usznaunu

MWONETIFWLOINITLINULY vasogenic edema

syndrome (PRES) Hunneiidosdfedouanlsn
fulsanisszuudszamang lagianizlsa
L UBLROARNBIAL/LAN LWIN=U81N1TNI9TELY
Uszanilnaifiosin uazifauuusuwau sauds
TN INENTEIlIATBINIIFEIHLAN
A19N % iﬁﬂaﬂuaﬁuf‘:ﬁWLaanﬂaUﬁﬁmmma:
amwaneseFlnaldsan1ie PRES uazavawuiiu
Acute bilateral posterior cerebral artery (PCA)

infarction
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Present illness: 12 F2ludnan)
Tyaweuna vauzrnugUisliannisdiadsse
™ = = 5 = 1 =y
sneoatdunuuiusavaudswe ladthauSiimas

1 1 L% 1 = ra lﬂl
laifianwsai lfiendou ldldouuss waquiasns
1eUnd annisthalluaaaa TudTI9107 NIwewd
[ 1 Id&/

UL wnI TN aaLA 81N T L A%

5 F2lu9nawiIITINGIUIR VU UAUWN
. & “ - X
HU28qnIuN N TIzlIadTBELAZNTUU 1 AT
Uninvasdauadldiiuuas W ansug@sanadn
HiasdeinisinTanszanuiiauauaizestg
aunden iapWuln L'%fﬂﬂ"l,&ij?ﬁnﬁal,ﬂuﬂszmm

= = a 1 a =

5 w1 waziannisenaauisenluaay an 10 wiA
mnﬁuﬁufﬁuwfﬂudwmuaavlu'Lﬁuﬁmaa%a
luinusansadaglag lufeinisviaan yagn
WAk Fusu azlnulizay radsseuin gr@cen
JONTN VUITBIANTWHBIMITNNTIANHULLEN
an 138y LLa:ﬁwdﬂsawmumqmamﬁ

Past history: {lsndszdné Aa

anuaulaaginaslviulufoags a5y
nInesuda 2 Ynen SnunsnIuNLIUIa NG
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a o 1 % tal %’ a tﬂl = 1
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Personal history:

AugMUszinaiuaz 200 4% auunwiu 20 Y

FUUWITIUAT 5 87U Aadlu 8 packs/year

a o v = a =

YUszaaaene1tn 14U waztanun 5 ¢

Uiasdsedforayulng sidy o1nde

RzEIINNAaK

Family history:

Uiasiszidlsnnaaaifensuaslunioundd
Current medication: lifisnlgiszdn

Physical examination:

GA: A middle aged Thai man, alert but
look agitation, not full co-operation, weight
83 kg, height 160 cm, BMI 34 kg/m?

Vital sign: BP 178/130 mmHg,
PR 80/min, RR 16/min, BT 36.5°C

Skin: normal skin turgor, no purplish
striae, no acanthosis nigricans, no rash,
no petechiae, no ecchymosis

HEENT: not pale conjunctivae, no icteric
sclerae, normal oral mucosa, no oral thrush, no
oral hairy leukoplakia, thyroid gland not
enlargement, no facial plethora

Lymph node: no cervical, supraclavicular,
axillary, epitrochlear or groin lymph node
enlargement

Respiratory system: normal chest
contour, no spider nevi, equal chest expansion,
normal breath sound, no adventitious sound

Cardiovascular system: no jugular vein
engorgement, equal pulses of all extremities,
apical impulse at fifth ICS/MCL, normal S1S2,
no murmur

Gastrointestinal system: no distention,
no superficial vein dilatation, normoactive bowel
sound, soft, no tenderness, no guarding, liver
and spleen cannot be palpated

Extremities: no edema, no joint swelling/
tenderness

Neurological examination:

Consciousness: Alert, looked agitation
and mild confusion, orientation to time, place,
person, partial co-operated

Meningeal sign: stiffness of neck

negative
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VA and VF: binocular blindness, no light
perception

Cranial nerves:

CN I: normal smell sensation

CN II: pupil 3 mm in diameter bilaterally
with reaction to light, normal optic disc

CN III, IV, VI: full EOM

CN V: normal muscle of mastication, no
impair facial sensation

CN VII: no facial weakness, normal
facial expression

CN VIIIL: normal hearing

CN IX, X: uvula in midline, normal gag
reflex

CN XI: normal power of sternoclei-
domastoid and trapezius muscle

CN XII: no tongue deviation

Motor: no muscle atrophy, no fasciculation

Tone: normal muscle tone

Power Rt. Lt.
Deltoid 5 5

Elbow F/E 5/5 5/5
Wrist F/E 5/5 5/5
Hip F/E 5/5 5/5
Knee F/E 5/5 5/5
Ankle DFE/PF  5/5 5/5

Reflex: DTR 2+ all
Long tract sign: absent BKK, negative
clonus
Sensory: intact
Cerebellum:
Vermis: no truncal ataxia
Finger to nose and heel to knee

test: cannot be evaluated

Laboratory investigations:
CBC: Hb 13.8 g/dL, Hct 42.0% (MCV
87.9 fl, MCH 28.9 pg, MCHC 32.9 g/dL, RDW

13.0%), WBC 9,080/pL (N 49.6%, L 37.2%,
M 9.3%, E 3.5%), platelet 283,000/pL

BUN 13 mg/dL, Cr 1.15 mg/dL, eGFR
(CKD-EPI) 73.7 mL/min/1.73m2, Na 136
mmol/L, K 3.4 mmol/L, Cl 104 mmol/L, HCO3
25 mmol/L,

UA: sp.gr1.020, pH 5.0, protein negative,
glucose negative, blood negative, RBC 0-1 cells/
HPF, WBC 0-1 cells/HPF, epithelial 0-1 cells/
HPF

Total protein 7.3 g/dL, albumin 4.4 g/
dL, globulin 2.9 g/dL, total bilirubin 0.65 mg/
dL, direct bilirubin 0.11 mg/dL, SGOT 25 U/L,
SGPT 29 U/L, alkaline phosphatase 51 U/L

PT 10.4 sec (9.7-12.5), INR 0.94, PTT
31.8 sec (26.8-38.7)

FBS 118 mg/dl, cholesterol 218 mg/dl,
Triglyceride 232 mg/dl, HDL 48 mg/dl, LDL
143 mg/dl
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CT Brain win3u:

The study reveals unremarkable
attenuation and grey white differentiation of the
brain parenchyma. The ventricle, sulci and
cisternal spaces are unremarkable. There is no
gross brain abnormality, acute ICH,
extra-collection, hydrocephalus or brain
herniation.

CT Brain w&fems 24 $alua;

Newly develops patchy hypodense lesion
involved bilateral medial occipital lobes, bilateral
posterior temporal lobes, right thalamus and right
cerebellar hemisphere. PRES is suspected

M33NEA;

Lfiaﬁmim’mﬂa’m’mua@aluﬁﬂ’;smmfﬁa
mmﬁmn‘%amz@mmu Generalizes tonic clonic
seizure El’]ﬂ’]iﬂ')(ﬂﬁﬁ:lﬁ @]’]ﬁﬂﬁg\‘]ﬁa\‘iﬁ’]\‘] 21NN
FUNTZENE FUEW IINNUNIATIINLANUAULARAA
figs virls¥dinAaniaz Posterior reversible
encephalopathy syndrome (PRES) tiuauduin
L‘ﬁ:a\‘]'*ﬂ’]ﬂﬂﬂﬂ’]i"?fﬂ ﬂﬁiLﬂaﬁuLLﬂﬂdizéﬁJﬂ’]’m§§ﬂ LR
mmamﬁuﬁa@m Lﬂummmamﬁwﬂﬁﬂaﬂum’;x

'
a

PRES #0149 70% 90% Waz 60% aNaau™ luunsen

N11e acute bilateral posterior cerebral artery
infarction 1fwnnazinyldtey ussunulaifseann
myAaam Nl
TwfiassudslaRasanlieniuin lagldn
Phenytoin 1,000 mg naaninaaaiiaaelu 30 wf
wardaaly phenytoin W@ 300 mg/day FINNU
HinTaaauaulaiaadni 10-15% lasle
Nicardipine wansnaaaiiaadmasanivgihely
lunadthelu lapfimsgufindianuauuazainis
wsasmszuudszamadslnade lesanlunig
PRES ijoyn1sannnuduazsisanainmyinuas
FlwnsueaFunduINGdn Seassiuiuiune
Ischemic stroke fivnnaaanuawdafnlyazyinle
2 M IM9TrUUlTEanugas ilasanan cerebral
blood flow 712217 Penumbra area Taswasan’le
PIRANINA mmﬁugﬂma%ﬂumd SBP 130-150
mmHg DBP 90 — 110 mmHg uazldnganisliien
Nicardipine mulu 8 Falasnasldsue lasen
ANUIWIAAAAARINT 10-15% W& LLazﬁdﬁLLﬁdnqﬁa
M3tAN3LAa acute bilateral posterior cerebral artery
infarction 926 wazdis Winpfissnunnumssni
dn'le LwiLﬂﬂiﬂﬁﬁmmgzyLﬁmmzmmﬁmiga
FoiudalaRnsanliendmmniaiden Aspirin 1wia

31 3. URAINRLONTITENDUNUADIARUUNIHAEN INTaveY 1daaTI9daaun 1 10au
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325 mg/day uszenaa lwawluiiea atorvastatin 40
mg/day Wadumatlasiuuazaannaudodlumaia
nMzaNadnaLaan (ischemic stroke) waglaRansyan
29830379 MRI brain aéw iiedfesouonlse
i’mﬁamiﬁam’sﬁlmaﬁmﬂf]ﬁc?m’mmxmsmnﬂﬁu
seriowinla Lﬁa%ﬂaWL%qmaanwazﬁaﬂdwa

MRI MRA brain:

The study reveals abnormal lesion in both
temporal occipital lobes, predominate on the right
occipital lobe that are hypointense SI on T1W,
combined hyperintense SI on T2W, T2FLAIR
Impression: acute to subacute infarction along both
PCA territory distribution with laminar necrosis in
cortex. Stenosis of P2 left PCA.

Final Diagnosis: Bilateral PCA infarction
Echocardiogram: normal LV size with good systolic
function, LVEF = 68% by Teichholz’s method. No
RWMA. Normal diastolic function. No intracardiac
thrombus

Holter monitoring: Normal sinus rhythm,
No atrial fibrillation
Other investigation: antinuclear antibody (ANA),
Anti thrombin III, Anti cardiolipin, Lupus
anticoagulant, Beta2 glycoprotein all negative,
Normal Protein C and Protein S level

Progression: Lﬁaa@mmgﬂa o7l 3 1iou uae
18 ou nuh ifnmafalsaduiensusst uarms
NaUFUALW fisedy Visual acuity: 20/40 both eye
sunsavinfatasiaaudn@ (Barthel index of

activities of daily living = 100)

591508

Athemelnag a1y 50 U Glsadszdndandu
Tsaanudulafiauss ludugs Snwnlimaiiawe andhe
1M Uhadvue fﬂm%dﬂit@lﬂ“fﬁﬁ’l URZANAURDY
19 5 Falusrionanlsanenua wnFuasINRLANY
aulaags BP 178/130 mmHg HR 80 bpm @333
NIMETTULRI UG @9379319Meneszuudsyann

wurthedl agitation, binocular blindness, no muscle

weakness, no sensory loss NaN13ATIINIHRBIUFUA
mslﬁmﬁuayﬂummsﬁﬂﬂa n130393 CT brain WIn
U Wal unremarkable study wazifloaTiafiaaa
CT brain 71 24 Tlus wuidu Patchy hypodense
lesion involved bilateral medial occipital and
posterior temporal lobes 1@nl@nun11z PRES
(Posterior reversible encephalopathy syndrome)
laglunsdivas PRES sulngjazlwnw CT brain
1Juanme vasogenic edema U3VITk occipital way
parietal area uazdnaziu symmetrical lesion ‘ﬁlag:
luuSaew white matter (Hunan %alu;jﬂ’; sediiTe
#nain seelsaldu symmetrical occipito-temporal
lesion 939 udflduniafilauuSim Grey matter ¢
aenslsfiany PRES fisnansanunmwssanuanmsos
watershed area U3 0w frontal, inferior temporal,
cerebellar 1438 brain stem laguinu®
Wailiiosanniszaaneu uasium Huiud
TwiuNndadinaan CT brain 11961 vinlwlal
fuTausnlsavadFuiRaasuasdvaan b lddaian
laaamnznsdivas acute bilateral PCA infarction
%mﬂdwqﬁamsnﬁmﬂﬁ@ acute bilateral PCA
infarction 926 wazdis Winsfinpnunnumssniw

aela>’

LL@iLﬂuiiﬂﬁﬁmmgzyLﬁmmzmmﬁmsqd
=4 U =4 =1 2 o % a U I
90130 a9inne A LLa:mmm@mm@uIam;dﬂ'm
281932003279 laoluidasdnlariin1sannanuen
9NN 10-15% WASNINITHA@399 MRI MRA brain
faau Tuialdmssnendly Aspirin Wz statin
32131959M1 3% MRI wazid MRI MRA brain 91 4
a 6 | . .
fan% WUl acute to subacute infarction along
both PCA territory distribution with laminar
necrosis in cortex and stenosis of P2 left PCA.
TugiuvaIna bnvaInIsiia acute bilateral
PCA infarction %iuivia1nwany e embolism
from heart, artery to artery embolism, large vessel
) ) R I S
stenosis, artery dissection ‘ﬁdlugﬂmi’mu‘lmﬂﬂ
s Taliarala hieeddsidedainquazannistia
USNMAANINDY NITEIANTIT MRA WULNEY P2
stenosis Left PCA n176373 echocardiogram ilag

Holter monitoring waagluinmuaiUnd nsasiams
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wasd§uanisldwuniae vasculitis wian1az
hypercoagulable state v lifinfigan t1Aq V83 bilateral
PCA infarction ‘luﬁﬂwiwﬁagluﬂ@:u Embolic
stroke of undetermined source (ESUS)? uazl#ins
In®1628 Aspirin , Statin LL&:ﬂ%ﬂLﬂﬁﬂquaﬂiiu
iaananudsslunsiiodwaandus

a31/

iﬁﬂd’lug;l'ﬂ’sﬂﬂﬁﬂﬁLL&@dIﬁLﬁ%’i’] TE ol
omIthafsse TninTenszan uazadusestng lu
Qﬂmﬁﬁmmﬁﬂaﬁ@ga TWNUMIAI3 CT brain
WUAN®BM hypodense lesion involved bilateral
occipito-temporal area 9:,UWAMIIUROIFIAYUNE
fefiwutaslunaz PRES (Posterior reversible
encephalopathy syndrome) wAT9ll nae Acute
bilateral posterior cerebral artery infarction 1847
sansavh e msuazlininmaseailnaides
fuasnsannle Imﬁﬁ;@ﬁammﬁmw CT brain 4n{
snwmeilu watershed area G9tiwMTInASHIcas
Aol MInTITMe MIgMWINENITIR
uazmsaTfaauE s dudany ialwlanns
”EﬁaﬁﬂﬁgﬂﬁadLmzﬁﬂﬂqmsgLLa%“ﬂmﬁmmmu
ananaumstlosiwmauivaslsasely

a9An I3 Insi

N1 acute bilateral PCA infarction
#anMNAYN Il aMIANIUREITNI UaZEIMITRUE
lagldgauuss Fsaursavnliiiaamstnuuuindg
ﬂi:@lﬂﬁ’sﬁ’s (Generalise tonic clonic seizure)
& Gaormsusassonsndenulndidseiuniae
PRES (Posterior reversible encephalopathy
syndrome) 819370 FarmmInunIudse Tauas
mIysanasaslsauiiin, grey matter 990 CT brain
?i\‘iLﬂu@@a"nﬁtylumﬁﬁaﬁuLLﬂﬂISﬂﬁz\iaaq WA
AIAAAINAI8N1INI29 MRI brain Lﬁamﬁﬂm
wazilosiulsnathamanzan wsamnnsdif lsanin
dd@li’;’ﬂ%%gﬂ“ﬁ% MRI brain 1¢8819570157 1o%
lusSunlssnenuiassdanda anaRansannssnm
domduwnIaien saazau bl uazn1snIugy

99uLF896119 9 321319N1980190929 MRI L1ia
Useluzigogavesithe
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Ocular Ischemic Syndrome as A Cause of Chronic Visual
Loss: Case Report and Review Literature
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**Department of Psychiatry and Neurology, Phramongkutklao hospital, Bangkok 10400 Thailand

Abstract

We reported a 68-year-old man, known case of hypertension, diabetes mellitus type 2,
hyperlipidemia, ex-smoker and laryngeal cancer status post total laryngectomy and radiation
therapy 14 years ago, presented with progressive bilateral visual loss for 1 year. Eyes
examinations and vascular investigations are compatible with the findings of ocular ischemic

syndrome that caused by carotid occlusive disease of bilateral carotid system.
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o
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uazansussnUSnmanaiila 14 Jrou Jonmiandueslddens 2 419 anmsdes 9 Wwannawly
11 NamimminmalLLazmsm’m'maﬁaaﬂﬁﬁ'ﬁﬂ'm"ﬁ'l"l,ﬁﬁ'umazgnm’mmLﬁa@ (ocular ischemic

syndrome) NA&LKANNNTAVUZAAGUVBINADALARAUAY carotid T1I§@ITN4

AFEIAY: N1NZANANALREA, NINBIAURARI (J Thai Stroke Soc. 2019;18(2):84-93)

YN

m’;:gnmmmﬁa@ (ocular ischemic
syndrome) tJun1zinulelaivasin suwaaiu
Ingiifieanannsfuuazaaduasinaaatioauad

. F!I (= A ~

carotid Niduwan1aInnIzlIanaaatfaald
(atherosclerosis)™ AuaINaliin15aaaIv09

» o dv o X X 4
ms"l,mnsmmamaamaa@ﬂ"l,ﬂmmmaLaamaagn
@1 N1 RBENINTURINNAILE1TIA I
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Physical examinations: Blood pressure
130/90 mmHg, pulse rate 78 bpm, decreased

carotid pulse at right side, carotid bruit at left
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side, regular heart rate, no heart murmur

Eyes examination: Visual acuities were
20/200 in right eye and 20/60 in left eye, cannot
be corrected by pin hole both eyes, intraocular
tensions were 14 mmHg both eyes, pupil size
3 mm react to light reflex both eyes, no relative
afferent pupillary defect (RAPD). Fundus
examination of the right eye showed dilated
nontortuous retinal veins and diffuse dot and
blot intraretinal hemorrhages, exudate, iris
neovascularization and a normal optic disc. Left
eye showed slightly dot and blot hemorrhage
and normal optic disc. There is no tenderness
of scalp and blood vessels at temporal area.
Neurological examinations including
consciousness, cranial nerves, motor power, all
sensation, reflexes and cerebellar signs were
normal.

Investigations: Fundus fluorescein
angiography (FFA) showed delay in choroidal

filling in right eye, no filling of retinal vessels

after 10 minutes. Left FFA test was normal.
Carotid duplex ultrasonography (Eﬂ‘ﬁ' 1) WUAIN
AaUn@lunaaaiien carotid system 219221
i occlusion @9ud common carotid artery (CCA),
internal carotid artery (ICA) waz external carotid
artery (ECA) Wuil echogenic material filled all
lumen, carotid system 119G 18WUL 95-99%
stenotic flow, subtotal occlusion of mid to distal
CCA with diffuse moderate heterogenous mainly
hypoechoic plaque with luminal diameter 1.40
millimeter (mm) MRA brain and neck (gﬂ‘ﬁl 2)
Laboratory investigation i 9 'leéun complete
blood count (CBC): hemoglobin 12.4 g/dL,
hematocrit 37.2 %, white blood cell count 10,400/
mm3, platelet 354,000/mma3, neutrophil 73%,
lymphocyte 25 %, fasting blood glucose 134 mg/
dl, hemoglobin A1C 6.8 %, cholesterol 208 mg/
dL, triglyceride 154 mg/dL, HDL 37mg/dL,
LDL140 mg/dL

Rt.Proximal CCA
(Color Doppler)

4 . “ e ~ -
3‘1/7) 1. UFaYNIN carotid Doppler ultrasound Y83%aaaiaaalay carotid 219YIMWLN occlusion 61946 common

carotid artery (CCA), internal carotid artery (ICA) uas external carotid artery (ECA) Ineii A= 7w color

power angiography (CPA) wavnsaaiaanuay internal carotid (ICA), B= 79nawyavnaaaiaaauaicommon

carotid (CCA) uag C= naaaidaauay external carotid (ECA), D= mw color Doppler vaynaaaidan common

carotid (CCA) &%
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Acq Tm: 21:15.32.960000

Mag: 1.1x

ET:0
TR: 0.0
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Cor: AS.T (COW) Acg Tm: 21:02747)23

Mag: 1.1x J60 x 199

DFOV: 18.0 x 18.0cm

gilﬁl 2. UgevnIw MRA ‘:I/adglfi'/?z/ A= absent flow in the right CCA and ICA (arrow), B= stenosis of the
left CCA (arrow), C= absent flow of cavernous part of the right ICA and normal left ICA (arrow),
D=CE-MRA showed collateralization via ECA (arrow) (CE-MRA= contrast enhanced MRA)

lugdasmeildunsifadoiduniog ocular
ischemic syndrome 2890191991 @5un195n11
lasnsBataimas panretinal photocoagulation
(PRP) fendrean uszldraae (carotid stenting)
finaoaldanuas common carotid artery (CCA)
e e ldFuUsenuen Aspirin 300 mg/
day, Atorvastatin 20 mg/day, Enalapril 10 mg/
day, Metformin 1000 mg/day

DAUTIIUAENUNIBITIMNTIN

INUI2T@ ©379379078 NITAIIINAS
Rl JUAN1IMe0aLe0a LAZNIIAIIINTIRANE
wuanuAaUndfiandrsrnvesdthedildiuniz
ocular ischemic syndrome anuRalndvaslsn
sulngwuinfanmaninslsanaaaifaauds
(atherosclerosis) vilWiinisgadulunasaiian
dld 1 = A .
niinadan1vnalisuseinaaaliaanas carotid
« o & g o vy
dnifiaduanwinizedy lasawizlugionszuy

=1 (= . .
wanalaaauadrNadlad collateral circulation
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ophthalmic artery (OA) wIadinmInaufianisvas
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4-6

a A dl :: U 1 1 v
fides 20% wuluanegasdne®® awlnajundas
ANNTNBIARNLERY 8199 T ATV ILAUNAAR

TIAFUULALUNAUVEIANT9% ik (amaurosis fugax)

'
o @ 6o Aaa

o9 uwuﬁﬂumsmmﬁamm@Lﬁﬂq@é‘umamﬁa@
A
f

2

IRE9RNAN VNTILB1TIMIANTINAINNUBILF
8179 @WOINANINNNINANIRARINIT AR U
=} dl Qo dy d‘ . A = =3 o
1Raaf lfaiitaitia choroid wIganlloMIARIAM
=} dq’ o a dl =3 =1 3 =
PIANUELAA LWAIUEN AN NAILTAY RIDLAURLES
1seneszBusedu (scintillating scotoma) 81n13
anduldasuadurdmfudiadutlus fihouns
MNy8199lo NI TITaINAaINMIL AL
(% dld £ =1
@ulu@nmmnmmummﬁ\maa@ma@ralaﬂu
F A e - ¥ . e oA
daarhlinmiswadsuvesihlugnanfiadnd 1ia
ansaaulIndain e U19318a1NIUaaNa19LAe
- X & . q o
mﬂm’szmmaa@"l,ﬂmmmama*‘naa@nmmi‘m
81M3U2ae (ocular angina) 5717 lUuSamiinann
= a a £ &) 0'4 =3 &) >3
audadu ansdaania lawwdwi lasnauwin
£ o o A | o
arnvesidunnndudguasidfuuranisgnit
RIDUULAZOINITATULYOUDUIIURY BIN1TDW
A [ @ A [ I3 ¥ 5.6
WUl 1w @ \ayananiay udn
a72901 lulsafiazwy visual acuity aaad
MIATILTUNURINTBIZNAN (anterior segment)
WUin1I2818IUIATBINAEALREANLE DY A1 212
(conjunctival vessels) cornea edema m’mé’u@nm
119378Uné Lm'maﬂﬂgﬁmﬂuﬁnwmﬂsﬂﬁaﬁu
v =1 v =1 v dg/ 1
(neovascular glaucoma) 1 wuilidwoaaelulnal
u%nmg;hum (iris neovascularization) aduann
Emddwaﬁﬂﬁg&hu@nﬁmw@ﬁammﬁmm@ﬁ@ﬂﬂa
P o ' A2 o v a A A
a0 8N1TRed W TN lwiAetiFanaan
Iurosana1d 1unin (hyphema) wWistfayan
U q
Wuwaanaduuan (uveal ectropion) §IUETURRIVD
anan (posterior segment) UNATIINUAN WUV DI
£ =1 dld £ =1 o d‘
LEULRDALAINAY LFWRBAANNAYTEa NNV
(nontortuous, dilated retinal veins) TILANENIAIN
luniznaaaifieadfiangadu (central retinal vein
occlusion) NazwuLil tortuous VaILFULREAA VD
90U3TEIMAUALNITUINDEI optic disc lun1ae
ocular ischemic syndrome %4130 3IINUAN B
. A A
789 venous beading tRaaaanfnaaillizainan
#W30WL microaneurysm Imﬁﬂa%iu%nmsauuan
(mid-periphery) UT931UAIIIWUAN LSV DI

cherry-red spot &z cotton-wool spot Niaailszan
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an'ld Fedasusnlsnfiunaz diabetic retinopathy
fisansnformaissesenldosnit amamazwudl
N13V8186TeInaaalAeaflanIaaszaINan
(dilated and beaded of retinal vein) wuiliRaaaan
fiaodszainen (dot, blot way flame-shaped
hemorrhage) #3aWy microaneurysm 16 ueazwu
fivsm posterior pole 28938UTERINAININAI

13 MA% ®WIawud hard exudate a2

na Q

N1TA5IVIUIRY
1. MINTIWINARYNWINHINGT

1.1 Fundus Fluorescein Angiography (FFA)
Wunisasiaddassanuladndvasaadszainen

. :: . dd‘ v =} =
(retina) Lazdw choroid lasanlFaade S1INRaDIRDY
(Sodium fluorescein) FHTURITRZAUIIDILEI
= U dl =1 o dl d! Q = =
AAWINRADALADAA N TINRIINAARY Tz
a = ~ = =) .
8-12 AWNILAUFIUVAaALRaaUad choroid WA
1 e A A 1
aadszanandsnglunwineg nasdadnasinonn
I a = = I =
Lﬂmw:nmu’mh 1 wfiusnuaziuszez 9 luwd
1 AAa s AI
@auN9w Uszanms 10 wNanzEuaenItaaan lann
& A A : N A
MRNaaLRaaNLALY choroid LASWADALAAUDIAD
U328 INAN WADNUANVAAUNGVDINADALRDN 1T
. . = a =\
n11e ocular ischemic syndrome 3:UNI0aY a9Fln
749 choroidal phase TaIWIUNI 5 AN W19
arteriovenous transit time W%U% lasiluanue
niianuhdanizdl (high sensitivity) gthoszanm
85% WNWUNANBULVDIRIIDONNINANKRADALAAA
A a Aa . a
TILtNAANNIINAN endothelial cell L®yKBIYINNVIA
LROANIDDNIWLANBIULA b6 1T NTUNALEDAD
=1 . . .

naaaLaaanay (retinal capillary nonperfusion)
NMIAAVDIRIBILRININYW (hyperfluorescense) N
U optic disc WUR microaneurysm BIDWUNNT
1089 macula ¢ Teazwulusnumnis mid-periphery
favaalszamendudnsaenawizluniie ocular
ischemic syndrome mﬁauwamimawaag&fﬂw
i

1.2 Electroretinography (ERG) t{un139379

o 6 . [ .

nINMnYadLras Miiller Lazinaa bipolar 28438
ﬂs:m‘nmi@Umﬂ%LLaGVLWm:@ju 2199729 b NN

\Junmsaramsviausessadtszanivusgdun
A ci J I o 6 oo
wanlwnanadumInamsynwaasUssamIuugs
Eﬂﬂi’m lun1az ocular ischemic syndrome
M3 nadaui lTmanaifosniassaelsanauay
choroid azaaasynldiinmsasanuanuRalndves
< 3 & . & 1 .
NIMINNIwTadlraa Miller Uazloaa bipolar ag
[ 6 o oo nia Aa v 2-38
MIMUDTINUIERINTVURINHAUNANIE
1.3 Photostress recovery test 1Jun13asae
wianszguaramIlgthonsdasnauasaing
~ a a a
(photostress) TIzWUANNVAAUNG 4 prolonged
recovery time 14n122 ocular ischemic syndrome
1.4 Ophthalmodynamometry (I#n1361379
UszLduu3Iau diastolic pressure lunaaaifoauas

ophthalmic lagazlmanaslugiolail

2. NTATIVINIRLNIINADALADA

2.1 Carotid Duplex Ultrasonography
MIATIIMABALAEA carotid FIBARWFLIANNDE

a v a4 = > U1 Y =

wivadna luiouainy Usaady gﬂwvl,mmgm@
FITNULES FIUITNATIVILUUAIT bAaLI 8 ua 09

= =1 . . .
wasaliaadnlnulalun1sasaa (sensitivity)
91-94% uazldanuuaingn (specificity) aglugs
85-99%°" lunsasavzdszniliudids g fe

- grey scale B mode 1Nagansmizzlinauas
YU1AVad atherosclerotic plaque, ANBMHY
anuRaUnanelunaealfan

- color Doppler imaging

- pulse wave (PW) Doppler tWa#. degree
of stenosis lagiasn peak systolic velocity (PSV)
waz end diastolic velocity (EDV) @1 ICA/CCA
PSV ratio 289%aaasRaawad internal carotid waz
“ROALRAALAYI common carotid LU UALTUNG
LAZAINENITDIVINABALROARIUNALNID AN
(residual lumen diameter) Qanwavad spectral

. ¥ w dn X

waveform 78 JIUNIATIINRBALF0AN LI RIFND I
1 = = aa Qr
faunag (vertebral artery) lasfiinausilunsiiass
MIATIINAMFNANUNFIVEINARAIREALAI carotid
ANANTIN 1°
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A3 7. UgAIaNIMeYay Metabolic syndrome

Tayaddiulslgunil Tayad1ausiiy
(Primary parameters) (Additional parameters)
IBIRZVINVIAUAY | gogFiweIns | FaUasU89INITRUN | DaTIEIBAIINL ANNISIVBINT
A
VINRDALNDALAY Twadoulu d1way anuiugu | vaimsinaion Tnaiowln
carotid “aaaLRaa ICA wyaas Ul i waoaLRan naaaLaaa ICA
lugaewladudn in(plaque) ICA ¢a CCA | luthswilanansdn
(731./3%7) (730./A077)
A a A
waaalaaalnd <125 1aidl <20 < 40
Ja8az 0-49 < 125 <50 <20 < 40
088 50-69 125-230 > 50 2.0-4.0 40-100
anninsasss 70 > 230 > 50 > 4 > 100
A A Q 945 = = Q =1 Q v = Qr v
WROALRAALNAUAK | WU INIANNSD NURNTRUIA Fnsudsdwle Fnyudsdwle
. A £ 5 A A
(Near occlusion) LNNT, RAATR maaﬂﬁwuguma
AneUnAnIo a7 luduinay
1 = z A
lagmslnaion NINBaaLADA
NROALRDAG lifimslwadon | wulanufuwdu | ddeysanlsldld | ihdeyaanlala’le
TIIRNG nyaau LAy
(Total occlusion) NINROALREA

UN1LLG aauslaya1n Gray-Scale and Doppler US Diagnosis: Society of Radiologists in Ultrasound Consensus Conference’

(CCA= Common carotid artery; EDV= end-diastolic velocity; ICA= internal carotid artery; PSV= peak systolic velocity)

£2 ad C;/d v o Q v 1
N399I RAT a9 A LauA A1SUen
LURITBIRRDALRAAWAI common carotid agjizﬁu
g931nn31UnG (high carotid bifurcation) aulng
ﬁuni:gﬂmﬂsﬂmd’m, 2UIaad plaque NN
wiadiAuluitwaunIndun plaque (calcified
. . . = =}
plaque with acoustic shadowing) #3anaaalaaa
L@y carotid AAI8AINNINUNG (tortuous vessel)
2.2 color Doppler imaging 184#aaaLaaa
uad ophthalmic laz@s199¢1 peak systolic
velocity, end diastolic velocity, @1la8g mean
blood flow velocities TINVIAN WU LALTANIIV DS
spectral waveform @28 813WUANINAUAANIS
= =1 c;/ Q
maamﬂmnaumaamamaa@umn@nmﬂﬂm

11-12

izuumamﬁammluauaa
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2.3 NNIAIIINAAALNDAVAIFNAILAZNADALRDG
Founaa0aanwul tnan Wi (Magnetic
Resonance Angiography, MRA) {35n1101929
2 WUy fa contrast enhanced MRA (CE-MRA)
v A =S v . .

dosdamsiuusalasld gadolinium lunsasia
8n25Aa Three dimension time of flight MRA
(TOF-MRA) Yawiuza9n13vin MRI fa gie

U l-'!‘d . . v 1 .

nguNy metallic implant laun cardiac
pacemakers 11434, implantable defibrillators,
lduaada metallic stents giapfifinnznarfiuay
(claustrophobia) wazfYasfidulsalainoieds
uazanszdunisvinewaedla (glomerular
filtration rate) aaadkasnin 30 mL/min azlal
fw13nda gadolinium Wizl laTU

s o 9 ua 4 , A .
ﬁ?i%“(ﬂl%&lﬂ'ﬁ&llﬂﬂd@]aﬂ']iLﬂ@Iﬁﬂ nephrogemc




fibrosing dermopathy (NFD) %38 nephrogenic
systemic fibrosis (NSF)

2.4 LanTIdAouNILADTIAINADALAEG
(Computed Tomographic Angiography, CTA)
W TRIUIATBINR DAL R DA FIUN LA NN ATV
the North American Symptomatic Carotid End-
arterectomy Trial (NASCET) Wlesandaald
contrast 1un13a373 39019070188589 contrast
induced nephropathy (CIN), a1n13uwWuuy
anaphylactoid reaction

2.5 Carotid arteriography tJ%n139379
haspnaaaifealaslinisda contrast WIUNTY
susIunaaaliaaiuIimniiudadadu gold
standard lanuuainglunisasags ludagoud
M3I03197138n71 intra-arterial digital subtraction
angiography (DSA) @adumsldszuuiineaun
TralunIaiinnaasmasalien lhanuudnen
‘lumimmgaﬁu uazl? contrast aaav

2.6 N1IATNINABALREAlUENBIR 83T
Transcranial Doppler Ultrasonography (TCD)
FININGINT N"]‘LL‘VI’]\‘]QT’]@I’] (transorbital approach)
n3zQnuIU (transtemporal approach) UazL3IM
Yinenay (transoccipital approach) 81u1INATI
waaaldaa middle cerebral artery (MCA),
anterior cerebral artery (ACA), posterior cerebral
artery, carotid siphon, ophthalmic artery, basilar
artery Waz vertebral artery @ systolic velocity,
Aan19n15lnaTedlien, anwmzaad spectral

waveform

N5
e .
Tsatlaganuininidweinsnilsaluszes
[N a o 1 dl £ =}

12 lAawdin laglanzlunguiasanuisuiben
gi19lnuNu1wan (iris neovascularization)
Uszanm 90% vasranguitnmsvadindnazag
saannsdunvuaalaniolu 1 dwasanlaSunis
ARIRBUATTIIBITNDAIINITLENTIG (5-year
mortality rate) gaﬁd 40%°° nMyInEnazuLan

1. N lUuE IRV INIITININNIIAN

a5l adﬁ’uﬂ’mﬁ'uLmé’ugnmw%alumrﬁﬁ
asanuiidwaeasalnd (neovascularization)
Aiuaniavalzanan Qﬂ’;mn‘lﬁ%‘umﬁnm
@1835891aLwa3 panretinal photocoagulation
(PRP) lagwuan n1svinnssnuenlasit PRP
sunnrnbidnieafiat9faUnadoasld 36%
U9Neimsltonnsaaa1nIarinnsHIdaNnI9La%
S:mmf’fluglmml,ﬁaammﬁugnm saunafinsle
o1lungyu Anti-vascular endothelial growth
factor (Anti-VEGF)"™ ‘l@unsn aflibercept
(Eyelea®), bevacizumab (Avastin®) uwaz
ranibizumab (Lucentis®) u13nunitlisuiaaa
gslwdfduauaznizuanf macular ndae

2. M I UFIWNINTRAINYBINABA
\RaaLaY carotid”®

- Carotid artery endarterectomy (CEA)
fﬂ'mLmeams@LLaQﬂauﬁﬁﬂmumkﬂmamﬁamma
carotid Audw HTaunzihvimninga CEA lugthe
WREALROALAY carotid AUAKNINNIN 70%
¢4 NASCET criteria Lazia1n13 (symptomatic
carotid stenosis) ©1d perioperative risk
289N17AAlIARAEALRARNAILAZEAIINTAY
(perioperative risk of stroke or death) %a#ni1 6%
uwazludihefiongsas 40-75 U filsanaaaifoauas
carotid AUAHE %iluﬁaa 60 % ¢4 NASCET criteria
ue laiia1n13 (asymptomatic carotid stenosis)
Hfaunziivinnisniga CEA fndl perioperative risk
289n17AAlIARAEALREARNAILAZEATINTAY
wauNniI 3%

- Carotid artery stenting A313M1N13INEN
I@ﬂms‘ldwmm‘lu;&”ﬂaﬂﬁﬁmml,ﬁmgwfami
H19a CEA 7% luﬁﬂaﬂﬁﬁﬂiz‘?@ﬂ'ﬁmé’w?aw
%umsmU%@ﬁﬁﬂ%nmﬂaamaluﬁﬂamwﬁv wyall
WaaaLaaaLad carotid AUGUEENRTIHNGA CEA,
Januraln@vadlduwiszan recurrent laryngeal
nerve, Qﬁwﬁ‘ldtracheostomy, AV PLEIRLEION
carotid 6ué’uﬁ§aﬂ’jﬁzé’um:@ﬂﬂa°ﬁaﬁ 2 (C2
vertebral body) w3afilsasrufifianaiusdenis

N19@ 1B unstable angina, recent myocardial
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infarction, multivessel coronary disease,
congestive heart failure LTudn

NIUANBALABALAY carotid artery QAW
ranNaad T ulugUiosedt nsHnda carotid
endarterectomy ainazlalldyszlomiluanldnguil
LHDIINANUITDINEIBENINIZEIININ UN1S
H1@@ bypass J89%aaalRaaaNa1uBannzlRan
uazawlwnzlnan (extracranial to intracranial
bypass surgery) faW1@avil bypass 3¥#3I19
\§uL80@ superficial temporal artery NULFWLEA
middle cerebral artery (STA-MCA bypass)
a LAl d‘ o [ v Addq,d
Niﬁﬂd’mluﬁdﬂ’sEJ‘Y]VL(ﬂi‘]_Iﬂ’Wiﬂ‘]:V]@’Jtl’)ﬁu&lﬂ’lilla\‘]
VARNATWARNING®

]
o A

3. myinslsanieiladulFeanaaman 97

o
(2

11z ocular ischemic syndrome HFWWNWIAU
Tsaransat1939a135n 1 lInTIuRTaaan N NLFE-
WaIRudIs 1w lsaanudulafiags s
Q =1 dl = v
Tudulwifeageuaznisguynd udu

a9AAI1807 18l

anuRaUnanamsuasdinliiiazfiadu
UM (amaurosis fugax) WIaLAALULNNIT
auﬁuﬂuma:gnmmmﬁa@ﬁu %ANINNNITAII
Tn1n9aus189a136 09019 lndup09dgnn
YINAaALIaNAI laUlaNITNITATIA carotid
Doppler ultrasonography tiadsziiuniséu
LAZEAAUYBINABALREALAY carotid UATAITATI
%“ﬂwﬂsm'aw%aﬂa%'mL'ﬁ?}mﬁmmmwmﬂummq
ladey 9 1wu lsawwnu anvaulafags ludu
luiaags nzlsamlauasraaalian msquq‘ﬁ‘%
1D waiw
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fites 9 desmovvasaiuusa valinnausauruauniaila
Ussnuwineay "’J’ufﬁi’m:mwu@ﬁ’uﬁaLéaaﬂwﬁnuLﬂﬁﬂLﬁa@ﬁ’u@iz
ﬁimumﬁ’]Li’]ﬁ;ﬁﬂwkﬂauaqmwﬁa@ MwaausIiadineaaan
lugnay 1asfanitn nan 9 nar 9 Tunazliendwniaifen
naulUnuded lny drliuaaifenazeandnniadan wiat lals
ui9zfinauesanatdantidnuiely 1sumidiasnldly
sanwdias

Eflects of antiplatelet therapy after stroke due to
intracerebral haemorrhage (RESTART): a randomised,
open-label trial (Lancet 2019; 393: 2613-23) \{lun13@nm"
WUy prospective, randomized, open-label lu 122 Tsawenuna
fiswnoonandns (Ussinadinge) lugthsagunniwiawing
18 9 Anwprdiuinaalisaniasnazatuduidoatiallesnu
N1ITRREALRDAGAG LT Aznduiedlannaiden wie
Mazavasaien uaziiioiinnizidonsanluauas laldwya
m@i”’mmﬁ@Lﬁa@wﬁama:mﬂﬁmﬁammsayjia@ﬂaa@ﬁg 24 $7ly3
Jsnguislidlianusidiuiniafeadeniensasidin
indaidaaludandin 11 uazld@aaugtioidunaiuu 5 T
Lﬁa@’h@ﬂ’;ﬂﬁﬂ’mﬁ@ffgfmaamauﬁa@aaﬂluauamuuﬁmmi

uitldvinnisinendoud 22 womatan 2013 f9
31 WOHNNAN 2018 I1WIU 537 318 Imnmﬁﬁugm (median)
agj‘*?'i 76 T luanenisnfifinnsdensanluaues (IQR 29-146)
flpdwan 268 318 lasusdmniafea saugtao8n 269 318
lldsundundaien lddaaumsinsmdisdunmisagu
(median) 2 T (IQR 1-3) Qﬂmﬁz\aaaaﬂ@:uﬁ‘*ﬁaamq 69 019 82 1
Fouaz 62 Uldaasanuuy Lobar supratentorial ﬁaﬁagaﬁugm
maagﬂ’mlumswﬁ 1




= o g X
F131N 1. m@wayﬂwugvugi/w

Start antiplatelet therapy Avoid antiplatelet therapy
(n=268) (n=269)
Male 173 (65%) 187 (70%)
Age 77 (69-82) 76 (69-82)

Location of intracerebral haemorrhage (ICH)

Lobar supratentorial 166 (62%) 166 (62%)
Non-lobar 102 (38%) 103 (38%)
Time since intracerebral 80 (30-149) 71 (29-144)

haemorrhage symptom onset

Namiﬁﬂmwu’hLﬁ@ma:lﬁa@aaﬂluauaﬂuﬂﬁju qﬁﬁmmﬁﬁmﬁmu 23 78 (Fauaz 9) (adjusted
d‘ v L% = =) o v d! .

nlaanduwinaaliaasiwin 12 e (Fa88z 4) O3 hazard ratio 0-51 [95% CI 0-25-1-03]; p=0-060)
v 1 1 -dl 1 s v = A d! a Qa Ai
dasndnlunguilaldsusdruindaifon Fodl AIAN319N 2 uaz 3

AT 2. UFAIHATNIIUNITING

Start antiplatelet therapy Avoid antiplatelet therapy
(n=268) (n=268)
Primary outcome
Recurrent symptomatic 12 (4%) 23 (9%)
spontaneous intracerebral
haemorrhage
Secondary outcome
Major occlusive vascular events
Ischemic stroke 19 (7%) 27 (10%)
Myocardial infarction 5 (2%) 8 (3%)
Peripheral arterial occlusion 5 (2%) 2 (1%)
Transient ischemic attack 1 (4%) 18 (7%)
Death
Fatal outcome event 10 (4%) 19 (7%)
Other cardiovascular death 6 (2%) 8 (3%)
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A151971 3. LLﬁ@JﬂTJ’)&/LﬁﬂJTéI\?ﬂ’I?LﬁﬂNﬂﬁWFﬁluigﬁ7"1J§@76°7’)1/77’l?§ﬂi°f’)

Start antiplatelet | Avoid antiplatelet
HR (95% CI) | P value

therapy (n=268) | therapy (n=268)
Primary outcome
Recurrent symptomatic ICH 12 23 0.51 (0.26-1.03) 0.062
Sensitivity analyses of the
primary outcome
Recurrent symp 12 24 0.49 (0.25-0.99) | 0.044
spontaneous ICH or symp
stroke of uncertain type
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