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Abstract

The previous studies revealed that 14% of 
ischemic stroke patients presenting at emergency 
department were wake-up ischemic stroke, however 
they did not clarify the subtypes of those wake-up 
ischemic stroke.

Objec t i ve :  To study the incidences, 
characteristics and severity of the patients with 
wake-up ischemic stroke in emergency room, 
Rajavithi hospital.

Materials and Methods: A retrospective 
cross-sectional study was conducted by reviewing 
the medical record database of those wake-up 
stroke patients or who had stroke with unknown time 
of symptom onset, which presented in the 
emergency room at Rajavithi hospital. The data 

was collected between December 1, 2018 and 
November 30,2019 and were reviewed and 
analyzed. The patients who were less 15 years old 
would be excluded.

Results: From all 250 ischemic stroke patients, 
70 patients with wake-up stroke were included in 
this study. Mean age were 62.7±12.40 years. 
Numbers of male and female were equal. Mean BMI 
was 23.55±2.05. 65.7% of patients had no 
underlying disease. 81.4% of them had stroke for 
the first time. 85.7% had mild stroke(NIHSS 0-14). 
Small artery occlusion was the most common 
subtype (51.4%), the second most common was 
large artery artherosclerosis(27.2%), and the third 
most common was cardioembolic(21.4%). 
No patient was in stroke of other determined 
etiology, or in undertermined etiology.

Conclusion: Small artery occlusion stroke was 
the most common subtype  in wake-up ischemic 
stroke patients in the emergency department, 
Rajavithi hospital.
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Introduction

  Acute ischemic stroke is a common neurological 

condition, second leading cause of morbidity and 

mortality in Thailand1,2, especially in people aged 

more than 60 years old. The presenting symptoms may 

be varies such as limbs weakness, paresthesia, 

facial weakness, dysarthria or alteration of 

consciousness.

 Nowadays, advanced management for stroke 

patients has been developed besides antiplatelet. 

If a patient gets to the hospital within 4.5 hours after 

symptom onset, he or she can be treated by 

intravenous thrombolytic drug. In some patients who 

did not get better would be proceeding for 

thrombectomy, if the facilities and staffs are 

available. Fast transfer of a patient to emergency 

room can decrease the physical disability and 

death. However, the transferring process has been 

delayed due to various factors such as family 

members did not recognized stroke as an emergency 

condition. Thus, it is literally important to make 

people realize a hurry of going to the hospital when 

they have symptoms of ischemic stroke.

Rajavithi Hospital is one of the hospitals under 

the Department of Medical Services. The hospital 

service a large number of patients transferred from 

other hospitals. Moreover, it was found that only 20 

percent2,3 of stroke patients arrived to the hospital 

within 4.5 hours after symptom onset. Mostly, a 

patient has symptoms while sleeping and he or she 

is probably unaware of the symptoms, so the time 

of onset is unknown. Then, practically it is counted 

since a patient is conscious, normally before 

sleeping, and it is usually beyond a period of time 

to take intravenous thrombolytic agent. Furthermore, 

types of stroke are also important because of 

different clinical presentations and symptom 

severities affecting the treatment.

In this study, the researcher aims to study the 

incidences, characteristics and severity of wake-up 

ischemic stroke at emergency room in Rajavithi 

Hospital.

Objectives

The main purposes of research4-7 are

1. To explain the clinical characteristics of 

wake-up ischemic stroke patients at emergency 

room in Rajavithi hospital.

2. To study the relative factors of wake-up 

ischemic stroke.

3. To study the incidence of severity of 

wake-up ischemic stroke.

Materials and Methods

 A retrospective cross-sectional study was 

conducted by reviewing the medical record 

database of those wake-up stroke patients or who 

had stroke with unknown time of symptom onset8-10, 

which presented in the emergency room at Rajavithi 

hospital. The data was collected between 

December 1,2018 and November 30, 2019 and 

were reviewed and analyzed. The patients who were 

less than 15 years old would be excluded.

Patients 

Inclusion criteria 

All wake-up ischemic stroke patients who 

presented to emergency room at Rajavithi Hospital

Exclusion criteria 

Wake-up ischemic stroke patients who were 

less than 15 years old
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Statistical analyses

Descriptive data were shown as mean and 

standard deviation(SD). Categorical data were 

presented in frequency and percent. Available data 

were analyzed by multivariate logistic regression 

analyses to identify outcome predictors. Statistical 

significance was defined as p-value < 0.05. SPSS 

version 22.0 was used for statistical analysis. 

Chi-square test was used to compare risk factors 

and outcomes between factors and NIHSS. Student 

T-test was used to compare characteristic and 

severity of wake-up ischemic stroke.

Results

From all 250 ischemic stroke patients, 70 

patients with wake-up stroke were included in this 

study. 35 cases were men and 35 cases were 

women. The mean age was 62.7±12.40 years, mean 

BMI was 23.55±2.05. Mean systolic blood pressure 

was 154.34±32.42 and mean diastolic blood 

pressure was 90.26±21.74. 46 patients(65.7%) had 

no underlying disease. 57 patients(81.4%) had 

stroke for the first time. 44 patients(62.9%) was 

non-smokers. 63 patients(92.9%) did not use 

anticoagulants and 59 patients(84.3%) did not use 

antiplatelet. 50 patients(71.4%) had normal 

non-contrasted CT brain.(Table 1)

From the severity of stroke according to 

NIHSS, 47.1% had NIHSS ≤4, 38.6% had NIHSS 

5-14; and 14.3% had NIHSS 15-24; which median 

value was 6, the minimum is 1 and maximum is 

22.(Table 2)

Small artery occlusion was the most common 

subtype, found in 36 patients(51.4%), the second 

most common was large artery atherosclerosis, 

found in 19 patients(27.2%), and the third most 

common was cardioembolic, found in 15 pa-

tients(21.4%). No patient was in stroke of other 

determined etiology, or in undertermined etiology.

(Table 3)

All relative factors were not associated with 

NIHSS.

Flowchart of the study

All ischemic stroke patients 

(250 patients)

All wake-up ischemic stroke patients 

(70 patients)

Objectives

1. Characteristics of wake- up ischemic stroke 

2. Factors related to severity of wake- up ischemic stroke

3. Incidences of severity  wake- up ischemic stroke 

Evaluate NIHSS

CT brain non contrast

Evaluate TOAST classification
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Table 1 Basel ine character ist ics of pat ient 

participants(n=70)

Factors Value(number in percent 

and mean±SD)

Age 62.7±12.40

Sex (%)

   Male

   Female

35(50.0)

35(50.0)

BMI 23.55±2.05

Underlying (%)

   No

   Yes

46(65.7)

24(34.3)

Blood pressure

   Systolic

   Diastolic

154.34±32.42

90.26±21.74

Number of stroke (%)

    Never

    First

    Second

57(81.4)

1.2(17.1)

1(1.5)

Smoking (%)

    No use

    Use

44(62.9)

26(37.1)

Exercise (%)

   Activity

      ≤3 times/week

      ≥3 times/week

   No activity

33(47.21)

16(48.5)

17(51.5)

37(52.9)

Drugs (%)

    No Use

    Use

70(100)

0

Toxin (%)

    No use

    Use

70(100)

0

Family history (%)

    No history

    History

63(90)

7(10)

Factors Value(number in percent 

and mean±SD)

Anticoagulant (%)

   No Use

   Use

       Warfarin

        NOAC

63(92.9)

5(7.1)

4(5.7)

1(1.4)

Antiplatelet (%)

    No use

    Use

        Aspirin

        Clopridogrel

        Cilostazol

59(84.3)

11(15.7)

10(14.3)

2(2.9)

1(1.4)

CT brain (%)

    Normal

    Abnormal

50(71.4)

20(28.6)

Table 2 NIHSS in the participants

NIHSS n(%) Value are presented as 

number(percent)and median

4 33(47.1)

5-14 27(38.6)

15-24 10(14.3)

25 0(0.0)

Median (min-max) 6(1-22)

Table 3 TOAST classification

classsification n(%) Value are 

presented as 

number(percent) 

Large-artery atherosclerosis 19(27.2)

Small-vessel occlusion 36(51.4)

Cardioembolism 15(21.4)

Stroke of other determined 

etiology

0(0.0)

Stroke of undetermined 

etiology

0(0.0)

Table 1 Basel ine character ist ics of pat ient 

participants (n=70) (cont.)
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Table 4 Factors association with NIHSS

Factors

NIHSS

P-valueMild

(0-14)

(n=60)

Severe 

(15-25)

(n=10)
Sex (%)

     Male

     Female

31(88.6)

29(82.9)

4(11.4)

6(17.1)

0.495

BMI 23.54±2.12 23.60±1.60 0.920
Age 62.10±12.33 62.60±13.50
Underlying (%)

     No 

     Yes

41(89.1)

19(79.2)

5(10.9)

5(20.8)

0.907

0.294
Blood pressure 

     - Systolic

     - Diastolic

155.87±33.15

91.08±22.57

145.20±27.34

85.30±16.42
Number of stroke (%)

     Never

     First

     Second

47(82.5)

12(100.0)

1(100.0)

10(17.5)

0(0.0)

0(0.0)

0.339

0.441

0.306
Smoking (%)

     No use

     Use

38(86.4)

22(84.6)

6(13.6)

4(15.4)

1.000

Exercise (%)

     Activity

          ≤3 times/week

          ≥3 times/week

     No activity

29(87.9)

15(93.8)

14(82.4)

31(83)

4(12.1)

1(6.3)

3(17.6)

6(16.2)

0.739

Family history (%)

     No history

     History

53(84.1)

7(100.0)

10(15.9)

0(0.0)

0.582

Anticoagulant (%)

     No Use

     Use

57(87.7)

3(60)

8(12.3)

2(40.0)

0.146

Antiplatelet (%)

     No use

     Use

49(83.1)

11(100.0)

10(16.9)

0(0.0)

0.344

CT brain (%)

     Normal

     Abnormal

42(84.0)

18(90.0)

8(16.0)

2(10.0)

0.713

Values are presented as number(percent) and mean±SD

* Significant at P-value <0.05 with Chi-square test and student t-test.
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Discussion

 The most common subtype of wake-up 

ischemic stroke in emergency room, Rajavithi 

hospital was small artery occlusion, which were 

similar to the previous studies.11,12 Large artery 

atherosclerosis was the second most common and 

the next was cardioembolic stroke, which were also 

similar to the previous studies. Most of the patients 

with wake-up ischemic stroke had mild severity that 

were related to the most common etiology in this 

study, which was small vessel occlusion. These 

informations would help in planning for further 

management and rehabilitation of stroke patients.

 No factor was found to be associated with 

severity of stroke. The limitation of our study was 

small sample sizes and incomplete medical 

records, especially wake-up time. Further studies 

with a larger sample size are needed.

Conclusion

 Small artery occlusion is the most common 

cause of wake- up ischemic stroke in  emergency 

room, Rajav i th i  Hospi ta l .  Other  basel ine 

characteristics of the patients were not related to 

the severity of ischemic stroke. 

References
1 .  Amarenco P, Bogousslavsky J, Caplan LR, Donnan GA, 

Hennerici MG. Classification of stroke subtypes. 

Cerebrovascular Diseases 2009;27:493-501.

2.  Suwanwela NC. Stroke epidemiology in Thailand. Journal 

of Stroke 2014;16:1-7.

3.  Chraa M, Louhab N, Kissani N. Stroke in young adults: 

about 128 cases. The Pan African Medical Journal 

2014;17:37

4.  Adams HP, Jr., Bendixen BH, Kappelle LJ, et al. 

Classification of subtype of acute ischemic stroke. 

Definitions for use in a multicenter clinical trial. TOAST. 

Trial of Org 10172 in acute stroke treatment. Stroke 

1993;24:35-41.

5.  Sacco RL, Boden-Albala B, Gan R, Chen X, Kargman 

DE, Shea S, Paik MC, Hauser WA, for the NOMASS 

Collaborators. Stroke incidence among white, black and 

Hispanic residents of an urban community: the Northern 

Manhattan stroke study. Am J Epidemiol 1998;147: 

259-26

6.  Gillum RF. Epidemiology of stroke in Hispanic Americans. 

Stroke 1995;26:1707-1712.

7. Gorelick PB. Cerebrovascular disease in African 

Americans. Stroke 1998;29:2656-64.

8. Uchino K, Risser JM, Smith MA, Moye LA, Morgenstern 

LB. Ischemic stroke subtypes among Mexican 

Americans and non-Hispanic whites: the BASIC Project. 

Neurology 2004;63:574-6.

9. Woo D, Gebel J, Miller R, Kothari R, Brott T, Khoury J, 

Salisbury S, Shukla R, Pancioli A, Jauch E, Broderick J. 

Incidence of first-ever ischemic stroke subtypes among 

blacks: a population-based study. Stroke 1999;30: 

2517-22.

10. Special report from the National Institute of Neurological 

Disorders and Stroke: classification of cerebrovascular 

diseases III. Stroke 1990;21:637-76.

11.  Turin TC, Kita Y, Rumana N, Nakamura Y, Takashima N, 

Ichikawa M, et al. Ischemic stroke subtypes in a 

Japanese population: Takashima Stroke Registry, 1988-

2004. Stroke 2010;41:1871-6.

12.  Moradiya Y, Janjua N. Presentation and outcomes of 

“wake-up strokes” in a large randomized stroke trial : 

analysis of data from the International Stroke trial. J Stroke 

Cerebrovasc Dis 2013;22:e286-92.


