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ABSTRACT 

Background: Stroke is the leading causes of death and disability in the world. Ischemic stroke covered 

85% of stroke types. Based on the subtypes of ischemic stroke, lacunar ischemic stroke encompassed 

20% of them. Knowing the characteristics help physicians to diagnose patients clinically and offer 

management to treat risk factors. 
Objective: This study aimed to know the characteristics of lacunar ischemic stroke based on patients 

risk factors, ischemic location on CT-scan, clinical syndrome, and NIHSS score. 

Methods: Using retrospective analytical study with cross sectional approach, medical record data from 

2019-2022 were collected from RSUP DR. Hasan Sadikin Bandung. 
Results: From 60 patients, 35% (21) are 55-64 years old. Both sexes are equally distributed. 50 patients 

(83.3%) have multiple risk factors. Out of 60 patients, 57 (95%) have hypertension, 8 (13.3%) have 

diabetes mellitus, 44 (73.3%) have dyslipidemia, 6 (10%) have hyperuricemia, and 14 (23.3%) smoke. 

On admission, out of 60 patients, 34 (56.7%) have mild stroke, 23 (38.3%) have moderate stroke, 2 
(3.3%) have moderate to severe stroke, and 1 (1.7%) has severe stroke. 44 (73.3%) out of 60 patients 

have pure motor hemiparesis. 41 (68.3%) out of 60 patients have basal ganglia ischemic. 

Conclusion: Lacunar ischemic stroke patients were equally distributed in sex with peak incidence occur 

between 55-64 years old. Most patients have multiple risk factors, basal ganglia lesion, pure motor 
hemiparesis, and history of hypertension, dyslipidemia, and smoking. On admission, most patients have 

mild stroke, followed by moderate stroke. 
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Introduction 

Stroke is the leading causes of death and disability in the 

world.1 Based on its types, ischemic stroke reached 85% in 

worldwide prevalence.2 According to TOAST, there are 5 

subtypes of ischemic stroke, which are large-artery 

atherosclerosis, cardioembolism, small-vessel occlusion, 

stroke of other determined etiology, and stroke of 

undetermined etiology.3 Lacunar ischemic stroke is defined 

based on its clinical picture and small non-cortical ischemic 

findings on CT-scan with the size between 2-15 mm in 

diameter. It is due to the occlusion of the penetrant branches 

of cerebral arteries.4 Lacunar ischemic stroke filled 20% of 

ischemic stroke subtypes, worldwidely.5,6 In Indonesia, a 

study was conducted in 18 hospitals in 2012-2014 resulted 

in lacunar ischemic to be 45% out of all ischemic stroke 

subtypes.7  

The risk factors of stroke can be divided into two, which are 

modifiable and unmodifiable.8,9 Modifiable factors, such as 

hypertension, diabetes mellitus, dyslipidemia, 

hyperuricemia, and smoking, and Unmodifiable factors,  

which are age, gender, race, and genetics, are involved in the 

pathogenesis of stroke.10,11 Venkataraman et al stated that 

older age and hypertension are the most common risk factors 

for lacunar ischemic stroke. They also stated that cigarette 

smoking doubled up stroke risk.12 Stroke also can be divided 

based on its severity using NIHSS.13 NIHSS is used to 

quantify neurological deficits, treatment evaluation, and 

predict stroke outcome.14 

Based on the ischemic location, lacunar ischemic stroke 

resulting in five most common syndromes, which are pure 

motor hemiparesis, pure sensory syndrome, sensorimotor 

syndrome, ataxic hemiparesis, and dysarthria-clumsy hand 

syndrome.12 The most common syndrome from five is pure 

motor hemiparesis, followed by sensorimotor syndrome, 

ataxic hemiparesis, pure sensory syndrome, and last is 

dysarthria-clumsy hand syndrome.12  

To date, research about clinical characteristics of lacunar 

ischemic stroke at Dr. Hasan Sadikin Bandung has yet been 

done, this research is expected to provide description of 

clinical characteristics of lacunar ischemic stroke to help 

physician diagnose lacunar ischemic stroke and as a 

consideration for more comprehensive management. 

Methods  

This study aimed to know the characteristics of lacunar 

ischemic stroke based on patients’ risk factors, ischemic 
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location on head CT-scan, clinical syndrome, NIHSS score 

by using retrospective analytical study with cross sectional 

approach and total sampling technique. This study was 

approved for exemption by Research Ethics Committee of 

Padjadjaran University Bandung, with approval number: 

527/UN6.KEP/EC/2002. Medical record data from 2019-

2022 were collected for samples from the neurology ward 

Dr. Hasan Sadikin Central General Hospital Bandung with 

the inclusion criteria includes patients diagnosed as lacunar 

ischemic stroke with the evidence of head CT-scan findings 

and clinical data. The exclusion criteria include patients with 

nonlacunar stroke or patients without the evidence of head 

CT-scan and clinical data. The risk factors included are 

hypertension, diabetes mellitus, dyslipidemia, 

hyperuricemia, smoking, age, gender, and amount of risk 

factors in each patient. NIHSS score by the time patient first 

arrived the hospital was also recorded. Head CT-scan 

findings and clinical syndrome that are proven and shown 

were also noted. The data were being processed, analyzed, 

and presented in tables.  

 

Results  

There were 60 collected data which fulfilled this research 

inclusion criteria and exclusion criteria. As shown in table 1, 

the most prevalent age group is in the range of 55-64 years 

old with the percentage of 35% (21 patients), followed by 

45-54 (30%), 65-74 (21.7%), and equal for both <45 and 

≥75 age groups (6.7%) with mean age 58.65±10.38, while 

in sex, both are equally distributed. 50 patients (83.3%) have 

multiple risk factors and the rest 10 (16.7%) have single risk 

factor. Hypertension is the most common risk factor with the 

percentage of 95% (57 patients), followed by dyslipidemia 

(73.3%), smoking (23.3%), diabetes mellitus (13.3%), and 

hyperuricemia (10%) (Table 1). 

Table 1. Distribution of Demography Characteristics 

Variable N Percentage Mean±𝑺𝑫 

Age (years old)  60 100 58.65±10.38 

<45 4 6.7  
45-54 18 30  

55-64 21 35  

65-74 13 21.7  

≥75 4 6.7  
Sex     

Male 30 50  

Female 30 50  

Hipertension 57 95  
Diabetes Mellitus 8 13.3  

Dyslipidemia 44 73.3  

Hyperuricemia 6 10  

Smoking 14 23.3  
Risk Factors      

Single 10 16.7  

Multiple 50 83.3  

As shown in table 2, most patients have pure motor 

hemiparesis (73.3%) followed by sensorimotor syndrome 

(20%), equal for both ataxic hemiparesis and dysarthria-

clumsy hand syndrome (3.3%), and no patient has pure 

sensory syndrome (table 2). 

As shown in table 3, most ischemic involved basal ganglia 

(68.3%) followed by periventricular white matter (45%), 

internal capsule (15%), pons (13.3%), corona radiata (5%), 

equal for both thalamus and external capsule (3.3%), equal 

for lentiform nucleus, cerebellum, claustrum, and insula, and 

no ischemic found in mesencephalon (table 3). 

Table 2. Distribution of Lacunar Syndrome 

Lacunar Syndrome N Percentage (%) 

Pure Motor Hemiparesis 44 73.3 

Pure Sensory syndrome 0 0 
Sensorimotor Syndrome 12 20 

Dysarthria-Clumsy Hand Syndrome 2 3.3 

Ataxic hemiparesis 2 3.3 

Total  60 100 

Table 3. Distribution of Ischemic Location on Head CT-Scan 

Ischemic Location N Percentage (%) 

Basal ganglia 41 68.3 

Thalamus 2 3.3 

Lentiform Nucleus 1 1.7 

Pons 8 13.3 
Mesencephalon 0 0 

Cerebellum 1 1.7 

Periventricular White Matter 27 45 

Claustrum 1 1.7 
Insula 1 1.7 

Internal Capsule 9 15 

Corona Radiata 3 5 

External Capsule 2 3.3 

Total 97  

As shown in table 4, on admission, with mean NIHSS score 

5.6±3.91, most patients have mild stroke (56.7%), followed 

by moderate stroke (38.3%), moderate to severe stroke 

(3.3%), and severe stroke (1.7%) (table 4). 

Table 4. Distribution of NIHSS Score 

Variable N Percentage (%) Mean±𝑺𝑫 

NIHSS Score 60 100 5.6±3.91 

NIHSS Category    

Mild  34 56.7  

Moderate  23 38.3  

Moderate to severe 2 3.3  

Severe  1 1.7  

 

Discussion 

Penetrant arteries, branches of cerebral arteries, can be 

occluded due to various factors such as age, gender, and 

modifiable risk factors such as hypertension, diabetes 

mellitus, dyslipidemia, hyperuricemia, and smoking. The 

occlusion is mainly because of the formation of 

lipohyalinosis and microatheroma. Lipohyalinosis is the 

thickening of media layer as well as fibrinoid deposition and 

smooth muscle hypertrophy which cause significant smaller 

arteries diameter and resulting in subcortical hypoperfusion. 

Mikroatheroma is deposition of fats and proliferation of 

fibroblasts, smooth muscle, and inflammatory cells which 

cause penetrant arteries occlusion. These mechanisms cause 

subcortical ischemia and can be manifested clinically into 

five most common lacunar ischemic syndrome, pure motor 

hemiparesis, pure sensory syndrome, sensorimotor 

syndrome, dysarthria-clumsy hand syndrome, and ataxic 

hemiparesis, based on the ischemic location.15–19 

Age 

Data shows that most patients, 21 patients (35%), are in the 

range age of 55-64 years old (mean age 58.65±10.38 years). 

This result is corresponds with Arboix et al study in which 

they stated that lacunar stroke mostly occurred when the 

patients were 56-65 years old.20 
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This result is also corresponding with Riskesdas 2018 which 

stated that stroke prevalence is most common in age group 

of 55-64 years old and one of the research conducted by 

Roger et al which stated that stroke incidence is increasing 

as people aged and is doubled every 10 years after 55 years 

old. These research also prove that stroke is an aging 

disease.10,11,21 Yousufuddin and young stated that cerebral 

vasculatory is undergo changes structurally and functionally 

with age which lead to cerebral vascular injury and decrease 

in cerebral functions.10 This result is followed by 18 patients 

(30%) whose age were 45-54, 13 patients (21.6%) whose age 

were 65-74, 4 patients (6.6%) whose age were ≥75, and 4 

patients whose age were <45.   

Sex  

Data shows that both sexes are equally distributed in which 

30 patients each for female and male. This result is in 

accordance with the most prevalent range of age found in this 

study and kapral et al which stated that sex differences in 

stroke rely on age. The risk of stroke is lesser in younger 

women due to hormonal factor and as women reach 

menopause the incidence of stroke is increasing.22,23 

Estrogen can enhance vascular tone, vasodilators function, 

and suppress vascular inflammation which may explain as 

women menopause the stroke risk is the same as men.24 

Kapral et al stated that stroke risk in older women will 

eventually same or even higher than men.23 Differ with the 

data results, Arboix et al stated that in most lacunar ischemic 

studies men are more prevalent than women, independent of 

the patient’s age.25 Sacco et al also stated that, using 491 

identified lacunar stroke patients, men are more prevalent 

than women (252 men and 239 women).26 Vyas et al stated 

that the incidence of stroke in women is lower than men and 

they also stated that this association varies by age.27  

Hypertension 

In this study, hypertension is the most prevalent risk factor 

with percentage of 95% (57 patients). Corresponding to 

cipolla et al, being the most important modifiable risk factor 

for stroke, stated the study, hypertension contributes directly 

to vascular alteration by promoting endothelial dysfunction, 

shear stress, and arterial stiffness which can lead to 

atherosclerosis plaque formation.28 Wajngarten et al stated, 

using data from 30 studies, that hypertension is the most 

common risk factor in which 64% stroke patients were 

reported with hypertension.29 Sabih et al also stated that 

hypertension is a major risk factor for both types of stroke 

and is identified in up to 90% of all stroke.30 Arboix et al 

stated that hypertension contributes to lipohyalinosis 

formation in lacunar ischemic and being the major risk factor 

with higher prevalence (>70%) than other subtypes of 

stroke.25 Fisher also found that hypertension was in 97% of 

lacunar stroke cases.31 

Diabetes 

Data shows that 8 patients (13.3%) have history of diabetes. 

This result is lower than Arboix et al study in which they 

stated that diabetes mellitus has 29% prevalence in lacunar 

ischemic stroke than in other subtypes of stroke. They also 

stated that diabetes mellitus is associated with poorer 

prognosis.25 This result is also lower than Lau et al study in 

which in their study it is stated that, using 66 articles that met 

their inclusion criteria, diabetes prevalence to be 28% in 

stroke patients.32 This result is also lower than Mantero et al 

study in which in their study it is stated that diabetes 

comprises 32% (48 out of 150 lacunar stroke patients).33 

Pikula et al stated that stroke patients with diabetes have 

poorer outcome and people with diabetes have 2.5-fold 

higher risk to develop stroke. They also stated that diabetes 

enhanced oxidative products which thought to disrupt 

arterial wall and promote atherosclerosis.34 Nevertheless, 

studies show that diabetes mellitus has lower prevalence as 

a risk factor than hypertension in lacunar ischemic stroke. 

Dyslipidemia  

Dyslipidemia is either an increase in blood level of total 

cholesterol, triglycerides, LDL, or a reduce in blood level of 

HDL.35 Data shows that 44 patients (73.3%) have history of 

dyslipidemia. Differ from this result, Sacco et al study found 

that hypercholesterolemia was present in 147 patients 

(29.9%) from 491 lacunar stroke patients which lower than 

this study result and higher than diabetes mellitus prevalence 

in their study.26 Mantero et al also stated that dyslipidemia 

was found in 55 patients (36.7%) out of 150 lacunar stroke 

patients.33 Nevertheless, These results are correspond with 

Wannamethee et al study, 7,638 men were used and were 

being followed-up at the mean period of 16.8 years where 

343 of them developed stroke during the follow-up period, 

where they stated that an increase in HDL cholesterol level 

significantly decrease the risk of stroke, they also stated that 

there is an increased risk of stroke in men with higher total 

cholesterol level, though for triglycerides they did not see an 

increase risk of stroke associate.36 Tanne et al also stated that, 

in a 21-year follow up study using 8,586 men in which 241 

of deaths are due to ischemic stroke, subjects who developed 

ischemic stroke had lower HDL level.37 Tian et al stated that 

HDL protects against vascular damage, whereas LDL 

triggers the formation of atherosclerosis.38  

Hyperuricemia  

Data shows that 6 patients (10%) have history of 

hyperuricemia. Zhong et al stated that, an increase in uric 

acid serum level is associated with higher risk to develop 

stroke, in dose-response relationships prospective studies 

where risk of stroke increases for every 1 mg/dL increases in 

serum uric acid levels by about 10%.39 Zhao et al also stated 

that hyperuricemia leads to plaque formation by causing 

endothelial dysfunction which in turn starts atherosclerosis 

cascade.40 Longo-Mbeza also stated that , using 418 random 

patients for a hospital-based study in Kinshasa, Congo, 

hyperuricemia is associated with an increase in stroke 

incidence by twofold (P<0.01).41 

Smoking 

Data shows that 14 patients (23.3%) have history of 

smoking. Differ with Sacco et al study, they stated that 

smoking is the second most prevalent risk factor after 

hypertension, the percentage in their study is higher than in 

this study, 159 patients (32.4%) out of 491 lacunar stroke 

patients had smoking as their risk factor, than in this study.26 

This result is corresponds with Staaf et al study, in which 

they found in their study that 50 patients (28.1%) from 178 

lacunar ischemic stroke patients had smoking as their risk 

factor, although the percentage in their study is higher than 

in this study.42 Pan et al stated that there is an increased risk 

of stroke by 12% for every additional 5 cigarettes per day 

compared to non-smokers, using 14 studies which include 

303,134 participants where 4,050 of them had stroke.43 The 
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chemical contents, such as nicotine, carbon monoxide, and 

oxidant gases, contribute to atherogenesis. Benowitz stated 

that oxidant chemicals in smoke reduce antioxidants and also 

increase oxidation processes which contribute to plaque 

formation.44  

Amount of risk factors 

Data shows that 50 of patients (83.3%) have multiple risk 

factors and the rest 10 (16.7%) have single risk factor. This 

result is corresponds with the study of Liu et al in which they 

stated that an increased in stroke risk is associated with 

multiple factors.45 Yi et al also stated that, based on a 

population-based study, among 16,892 participants 14% of 

them were categorized as high-risk population for stroke and 

were associated with all eight risk factors for stroke 

(hypertension, diabetes, dyslipidemia, overweight/obesity, 

smoking, physical inactivity, family history of stroke, and 

atrial fibrillation) in which all contribute to atherosclerosis 

formation.46 Zhao et al stated that, in an epidemiological 

study, the incidence rate of ischemic stroke is increasing at 

an annual rate 8.7% in which this result is coincides with the 

large increase of hypertension, smoking, overweight, 

dyslipidemia, diabetes mellitus, physical inactivity, diets low 

in fruit and vegetables, and high sodium intake.46–53 

According to Putaala et al, amount of risk factors influences 

the outcome of ischemic stroke patients, in which in the 

study it is stated that patients with no evidence of risk factors 

had lower mortality and lower risk for recurrent ischemic 

stroke. As to conclude, the study stated that the amount of 

risk factors in ischemic stroke patients is a useful prognostic 

tool.54 

Clinical Lacunar Syndrome 

Clinical syndrome in lacunar ischemic stroke include pure 

motor hemiparesis, pure sensory syndrome, sensorimotor 

syndrome, ataxic hemiparesis, and dysarthria-clumsy hand 

syndrome.25 According to Boiten et al study, it is found that 

lacunar syndrome is an outstanding test to diagnose lacunar 

ischemic stroke with high specificity and sensitivity (>90%) 

without the evidence of head CT-scan.55 

Pure motor hemiparesis 

Data shows that 44 patients (73.3%) have pure motor 

hemiparesis syndrome and this is the most prevalent 

syndrome of all. The lesions occurred mostly in the basal 

ganglia, periventricular white matter, and pons. This result is 

in accordance with Arboix et al study in which they stated 

that, Using 227 lacunar ischemic patients, 125 of them (55%) 

were having pure motor hemiparesis, making pure motor 

hemiparesis the most common syndrome of all, although the 

percentage is lower than the percentage in this study.20  The 

location involved is also almost similar, where in Arboix et 

al study the lesion involved mostly occurred in internal 

capsule, basal ganglia, and corona radiata.20 The symptoms 

include weakness of the face, arm, and leg with no sensory 

disturbance.25 

Pure Sensory Syndrome 

There is no pure sensory syndrome identified in this study. 

Micheli et al stated that this syndrome is not common 

ranging between 6-7% and mostly involved thalamus.56  The 

symptoms include sensory deficits, such as sensation 

disturbance of the face, arm, and leg contralaterally.25 Arboix 

et al study in which from 227 patients with lacunar ischemic 

42 (18%) of them were having pure sensory stroke, it is also 

stated that the associated sites were most frequent involved 

thalamic ventroposteriorlateral nucleus.20 Another clinical 

study conducted by Arboix et al stated that, using 2,500 acute 

stroke patients in which 99 patients were identified with pure 

sensory syndrome, pure sensory syndrome contributes to 

17.4% of lacunar syndrome.57 Fewer patients with pure 

sensory syndrome were found in the study conducted by 

Chamorro et al in which 21 patients (7%) out of 337 patients 

diagnosed as lacunar ischemic stroke.16  

Sensorimotor Syndrome   

Data shows that 12 patients (20%) have sensorimotor 

syndrome. The lesions occurred mostly in the basal ganglia, 

periventricular white matter, and internal capsule. This result 

is corresponds with the study conducted by Chamorro et al 

in which they stated that, using 1,805 stroke patients from 

the Stroke Data Bank in which 337 (26%) of them were 

diagnosed as lacunar ischemic, sensorimotor syndrome is the 

second most prevalent syndrome of lacunar ischemic 

comprising 20% (63 patients) of all cases and mostly 

occurred in internal capsule and corona radiata.16 The 

symptoms include weakness and numbness of the face, arm, 

and leg.12 

Dysarthria-clumsy hand Syndrome 

Data shows that 2 patients (3.3%) have dysarthria-clumsy 

hand syndrome. This syndrome occurred in basal ganglia, 

pons, and periventricular white matter. Differ with this 

result, Chamorro et al stated that this syndrome is the least 

prevalent among the five. Chamorro et al showed that out of 

337 lacunar ischemic patients 18 of them (6%) were having 

dysarthria-clumsy hand syndrome.16 This syndrome is 

presented with difficulty in speech and clumsy of the upper 

extremity contralaterally and usually involves the pons or 

internal capsule.58 A study conducted by Arboix found that 

dysarthria-clumsy hand syndrome accounted for 6.1% (35) 

of lacunar syndrome from 2,500 acute stroke patients in a 

hospital-based prospective stroke registry.25 

Ataxic Hemiparesis 

Data shows that 2 patients (3.3%) have ataxic hemiparesis 

syndrome. This syndrome involved pons and cerebellum. 

Differ with this result, A study conducted by Chamorro et al 

showed that 33 patients (10%) out of 337 patients diagnosed 

as lacunar stroke were having ataxic hemiparesis syndrome 

which has a higher percentage than this study.16 Gore et al 

stated that this syndrome involves the internal capsule, pons, 

or corona radiata which cause partial weakness of the 

contralateral face and leg and impairment of coordination of 

the contralateral limb.58 

Ischemic Location on Head CT-Scan  

Data shows that most of the ischemic occurred in basal 

ganglia with percentage of 68.3% (41 patients). According 

to Chamorro et al study, the ischemic involved were 

associated with the syndrome created. In this study, it is 

found that most of the patients have multiple ischemic that 

involved different location of the brain in which 41 patients 

(68.3%) have basal ganglia lesion, 27 patients (45%) have 

periventricular white matter lesion, 9 patients (15%) have 

internal capsule lesion, 8 patients (13.3%) have pons lesion, 

3 patients (5%) have corona radiata lesion, 2 patients (3.3%) 

for each lesion involving thalamus and external capsule, and 

1 patients (1.6%) for each lesion involving caudate nucleus, 

lentiform nucleus, cerebellum, claustrum, and insula. 
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This result is different from Chamorro et al study in which 

in their study corona radiata ischemic is the most common of 

all.16 

NIHSS score 

NIHSS score is widely use to assess the severity of stroke, 

treatment outcome, and outcome of stroke.59 The obtained 

data shows that, on admission to hospital, there are 34 

patients (56.7%) with mild stroke, 23 patients (38.3%) with 

moderate stroke, 2 patients (3.3%) with moderate to severe 

stroke, 1 patients (1.7%) with severe stroke (mean score 

5.6±3.91). This result corresponds with Perera et al study in 

which they found, using 229 ischemic stroke patients in 

which 130 of them were identified as lacunar ischemic 

stroke, the average of NIHSS to be 5.34 which is lower 

compared to nonlacunar stroke (6.6). The study conducted 

by Perera et al showed that lacunar ischemic stroke has lesser 

severity compared to nonlacunar stroke based on the NIHSS 

score.60 This result is different with Yao et al study which 

stated that most lacunar ischemic stroke has no symptoms 

(111 patients out of 220) and followed by mild stroke (88 

patients out of 220).14 According to Hinkle et al, it was found 

that by knowing the category of NIHSS physicians can 

predict the treatment response, for example when given rt-

PA, patients with NIHSS score >22 had a 17% risk of 

intracranial hemorrhage, whereas patients with NIHSS score 

<10 had a 3% risk.61 Differ from this result, according to 

Arba et al study, patients with NIHSS score <7 are tend to 

have lacunar ischemic stroke rather than other subtypes of 

ischemic stroke.62 According to Baumgartner et al, The 

difference is possibly because patients with repeated lacunar 

ischemic stroke have multiple and larger ischemic location 

which causing higher severity.63  

 

Conclusion  

Lacunar ischemic stroke in neurology ward RSUP Dr. Hasan 

Sadikin Bandung was equally distributed in sex, mostly 

occurred in patients aged 55-64 years old, most of them have 

multiple risk factors in which hypertension becomes the 

most prevalent followed by dyslipidemia, smoking, diabetes 

mellitus, and hyperuricemia. The most common syndrome 

was pure motor hemiparesis followed by sensorimotor 

syndrome, dysarthria-clumsy hand syndrome, ataxic 

hemiparesis, and pure sensory syndrome. The most prevalent 

ischemic locations involved basal ganglia followed by 

periventricular white matter, internal capsule, and pons. On 

admission to hospital, lacunar ischemic stroke patients 

mostly have mild stroke, followed by moderate stroke. These 

characterstics are expected to help physicians diagnose 

lacunar ischemic stroke clinically and offer a more 

comprehensive management.  

 

Acknowledgement  

The authors gratitude toward Padjadjaran University and 

RSUP Dr. Hasan Sadikin, Bandung, West java, Indonesia for 

facilitating this research. 

 

Conflict of Interest 

There is no conflict of interest in this research. 

 

References 

1.  Li WA, Geng X, Ding Y. Stroke is a global epidemic: 

New developments in clinical and translational  

cerebrovascular diseases research. Vol. 39, 

Neurological research. England; 2017. p. 475–6.  

DOI: 10.1080/01616412.2017.1330307  

2.  Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha 

MJ, Cushman M, et al. Heart disease and stroke 

statistics-2016 update: A report from the American 

Heart  Association. Circulation; 2016. Jan;133(4):e38-

360. DOI: 10.1161/CIR.0000000000000350 

3.  Adams HPJ, Bendixen BH, Kappelle LJ, Biller J, Love 

BB, Gordon DL, 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. Jan;24(1):35–

41. DOI: 10.1161/01.str.24.1.35 

4.  Potter GM, Marlborough FJ, Wardlaw JM. Wide 

variation in definition, detection, and description of 

lacunar lesions on imaging. Stroke; 2011. 42(2):359–

66. DOI: 10.1161/STROKEAHA.110.594754 

5.  Guzik A, Bushnell C. Stroke epidemiology and risk 

factor management. Continuum (Minneap Minn); 

2017. Feb;23(1, Cerebrovascular Disease):15–39.  

DOI: 10.1212/CON.0000000000000416    

6.  Katan M, Luft A. Global burden of stroke. Semin 

Neurol; 2018. Apr;38(2):208–11. DOI: 10.1055/s-

0038-1649503 

7.  Harris S, Kurniawan M, Rasyid A, Mesiano T, Hidayat 

R. Cerebral small vessel disease in Indonesia: Lacunar 

infarction study from Indonesian  Stroke Registry 

2012-2014. SAGE Open Med; 2018. 

6:2050312118784312.  

DOI: 10.1177/2050312118784312 

8.  Allen CL, Bayraktutan U. Risk factors for ischaemic 

stroke. Int J stroke  Off J Int Stroke  Soc; 2008. 

May;3(2):105–16. DOI: 10.1111/j.1747-

4949.2008.00187.x 

9.  Boehme AK, Esenwa C, Elkind MSV. Stroke risk 

factors, genetics, and prevention. Circ Res; 2017. 

120(3):472–95.  

DOI: 10.1161/CIRCRESAHA.116.308398 

10.  Yousufuddin M, Young N. Aging and ischemic stroke. 

Aging; 2019. 11:2542–4. DOI: 10.18632/aging.101931 

11.  Roger VL, Go AS, Lloyd-Jones DM, Benjamin EJ, 

Berry JD, Borden WB, et al. Executive summary: Heart 

disease and stroke statistics - 2012 update:  A report 

from  the American Heart Association. Circulation; 

2012. Jan;125(1):188–97.  

DOI: 10.1161/CIR.0b013e3182456d46 

12.  Venkataraman P, Tadi P, Lui F. Lacunar syndromes. in 

treasure island (FL); 2022. Available from: 

https://pubmed.ncbi.nlm.nih.gov/30480945/  

13.  Kogan E, Twyman K, Heap J, Milentijevic D, Lin JH, 

Alberts M. Assessing stroke severity using electronic 

health record data: A machine learning  approach. 

BMC Med Inform Decis Mak; 2020. Jan;20(1):8.  

DOI: 10.1186/s12911-019-1010-x  

14.  Yao M, Hervé D, Allili N, Jouvent E, Duering M, 

Dichgans M, et al. NIHSS scores in ischemic small 

vessel disease: A study in CADASIL. Cerebrovasc Dis; 

2012. 34(5–6):419–23. DOI: 10.1159/000345067 



Page 132 of 7 
 

 

MNJ (Malang Neurology Journal) Vol. 9, No. 2, July 2023 

15.  Regenhardt RW, Das AS, Lo EH, Caplan LR. 

Advances in understanding the pathophysiology of 

lacunar stroke: A review. JAMA Neurol; 2018. 

Oct;75(10):1273–81.  

DOI: 10.1001/jamaneurol.2018.1073 

16.  Chamorro A, Sacco RL, Mohr JP, Foulkes MA, Kase 

CS, Tatemichi TK, et al. Clinical-computed 

tomographic correlations of lacunar infarction in the 

Stroke Data  Bank. Stroke; 1991. Feb;22(2):175–81. 

DOI: 10.1161/01.str.22.2.175 

17.  Caplan LR. Lacunar infarction and small vessel 

disease: Pathology and pathophysiology. J stroke; 

2015. Jan;17(1):2–6. DOI: 10.5853/jos.2015.17.1.2 

18.  Andersen SD, Skjøth F, Yavarian Y, Bach FW, Lip 

GYH, Larsen TB. Multiple silent lacunes are associated 

with recurrent ischemic stroke. Cerebrovasc Dis; 2016. 

42(1–2):73–80. DOI: 10.1159/000445196 

19.  Arboix A, Bell Y, García-Eroles L, Massons J, Comes 

E, Balcells M, et al. Clinical study of 35 patients with 

dysarthria-clumsy hand syndrome. J Neurol Neurosurg 

Psychiatry [Internet]; 2004. Feb;75(2):231–4. 

Available from: 

  https://pubmed.ncbi.nlm.nih.gov/14742595 

20.  Arboix A, Martí-Vilalta JL, García JH. Clinical study 

of 227 patients with lacunar infarcts. Stroke [Internet]; 

1990. Jun 1;21(6):842–7.  

DOI: 10.1161/01.STR.21.6.842 

21.  Kemenkes RI. Stroke Dont Be The One; 2018. p. 10.  

22.  Milan-Mattos JC, Anibal FF, Perseguini NM, Minatel 

V, Rehder-Santos P, Castro CA, et al. Effects of natural 

aging and gender on pro-inflammatory markers. 

Brazilian J Med Biol Res; 2019. 52(9):1–10.  

DOI: 10.1590/1414-431X20198392 

23.  Kapral MK, Fang J, Hill MD, Silver F, Richards J, 

Jaigobin C, et al. Sex differences in stroke care and 

outcomes: results from the registry of the  Canadian 

Stroke Network. Stroke; 2005. Apr;36(4):809–14. 

DOI: 10.1161/01.STR.0000157662.09551.e5 

24.  Duckles SP, Krause DN. Mechanisms of 

cerebrovascular protection: Oestrogen, inflammation 

and  mitochondria. Acta Physiol (Oxf); 2011. 

Sep;203(1):149–54. DOI: 10.1111/j.1748-

1716.2010.02184.x 

25.  Arboix A, Martí-Vilalta JL. Lacunar stroke. Expert Rev 

Neurother; 2009. Feb;9(2):179–96.  

DOI: 10.1586/14737175.9.2.179  

26.  Sacco S, Marini C, Totaro R, Russo T, Cerone D, 

Carolei A. A population-based study of the incidence 

and prognosis of lacunar stroke. Neurology; 2006. 

May;66(9):1335–8.  

DOI: 10.1212/01.wnl.0000210457.89798.0e  

27.  Vyas M V, Silver FL, Austin PC, Yu AYX, Pequeno P, 

Fang J, et al. Stroke incidence by sex across the 

lifespan. Stroke [Internet]; 2021. Feb 1;52(2):447–51. 

DOI: 10.1161/STROKEAHA.120.032898 

28.  Cipolla MJ, Liebeskind DS, Chan S-L. The importance 

of comorbidities in ischemic stroke: Impact of 

hypertension on the  cerebral circulation. J Cereb blood 

flow Metab  Off J  Int Soc Cereb Blood Flow Metab; 

2018. Dec;38(12):2129–49.  

DOI: 10.1177/0271678X18800589    

29.  Wajngarten M, Silva G. Hypertension and stroke: 

Update on treatment. Eur Cardiol Rev; 2019. Jul 

11;14:111–5. DOI: 10.15420/ecr.2019.11.1  

30.  Tsivgoulis G, Safouris A, Kim D-E, Alexandrov A V. 

Recent advances in primary and secondary prevention 

of atherosclerotic stroke. J Stroke; 2018 

May;20(2):145–66. DOI: 10.5853/jos.2018.00773 

31.  Fisher CM. Lacunes: Small, deep cerebral infarcts. 

Neurology [Internet]; 2011. Dec 13;77(24):2104 LP – 

2104. Available from: 

http://n.neurology.org/content/77/24/2104.abstract 

32.  Lau L-H, Lew J, Borschmann K, Thijs V, Ekinci EI. 

Prevalence of diabetes and its effects on 

stroke outcomes: A meta-analysis and  literature 

review. J Diabetes Investig; 2019. May;10(3):780–92. 

DOI: 10.1111/jdi.12932 

33.  Mantero V, Scaccabarozzi C, Botto E, Giussani G, 

Aliprandi A, Lunghi A, et al. Outcome in lacunar 

stroke: A cohort study. Acta Neurol Scand; 2018. 

Oct;138(4):320–6. DOI: 10.1111/ane.12961  

34.  Chen R, Ovbiagele B, Feng W. Diabetes and stroke: 

Epidemiology, pathophysiology, pharmaceuticals and 

outcomes. Am J Med Sci; 2016. Apr;351(4):380–6. 

DOI: 10.1016/j.amjms.2016.01.011 

35.  Teramoto T, Sasaki J, Ishibashi S, Birou S, Daida H, 

Dohi S, et al. Diagnostic criteria for dyslipidemia. J 

Atheroscler Thromb; 2013. Jul 26;20.  

DOI: 10.5551/jat.17152 

36.  Wannamethee SG, Shaper AG, Ebrahim S. HDL-

Cholesterol, total cholesterol, and the risk of stroke in 

middle-aged British  men. Stroke; 2000. 

Aug;31(8):1882–8. DOI: 10.1161/01.str.31.8.1882 

37.  Tanne D, Yaari S, Goldbourt U. High-density 

lipoprotein cholesterol and risk of ischemic stroke 

mortality. A  21-year follow-up of 8586 men from the 

Israeli ischemic heart disease study. Stroke; 1997. 

Jan;28(1):83–7. DOI: 10.1161/01.str.28.1.83  

38.  Xu T, Zhang JT, Yang M, Zhang H, Liu WQ, Kong Y, 

et al. Dyslipidemia and outcome in patients with acute 

ischemic stroke. Biomed Environ Sci; 2014. 

Feb;27(2):106–10. DOI: 10.3967/bes2014.023 

39.  Zhong C, Zhong X, Xu T, Xu T, Zhang Y. Sex-specific 

relationship between serum uric acid and risk of stroke: 

A  dose-response meta-analysis of prospective studies. 

J Am Heart Assoc; 2017. Mar;6(4).  

DOI: 10.1161/JAHA.116.005042 

40.  Zhao J, Chen H, Liu N, Chen J, Gu Y, Chen J, et al. 

Role of hyperhomocysteinemia and hyperuricemia in 

pathogenesis of  atherosclerosis. J Stroke Cerebrovasc 

Dis  Off J Natl  Stroke Assoc; 2017. Dec;26(12):2695–

9. DOI: 10.1016/j.jstrokecerebrovasdis.2016.10.012 

41.  Longo-Mbenza B, Luila EL, Mbete P, Vita EK. Is 

hyperuricemia a risk factor of stroke and coronary heart 

disease among  Africans? Int J Cardiol; 1999. 

Sep;71(1):17–22. DOI: 10.1016/s0167-

5273(99)00097-2 

42.  Staaf G, Lindgren A, Norrving B. Pure motor stroke 

from presumed lacunar infarct. Stroke [Internet]; 2001. 

Nov 1;32(11):2592–6.  

DOI: 10.1161/hs1101.098355 

43.  Pan B, Jin X, Jun L, Qiu S, Zheng Q, Pan M. The 

relationship between smoking and stroke: A meta-

analysis. Medicine (Baltimore); 2019. 

Mar;98(12):e14872.  

DOI: 10.1097/MD.0000000000014872



Page 133 of 7 
 

 

MNJ (Malang Neurology Journal) Vol. 9, No. 2, July 2023 

44.  Benowitz NL. Cigarette smoking and cardiovascular 

disease: Pathophysiology and implications for 

treatment. Prog Cardiovasc Dis [Internet]; 2003. 

46(1):91–111. Available from: 

https://www.sciencedirect.com/science/article/pii/S00

33062003000872 

45.  Liu J, Chen Y, Jin C, Chen D, Gao G, Li F. Analysis of 

prevalence and influencing factors of stroke in elderly 

hypertensive patients: Based on the screening plan for 

the high-risk population of stroke in Jiading District, 

Shanghai. PLoS One [Internet]; 2021. Aug 

9;16(8):e0255279.  

DOI: 10.1371/journal.pone.0255279 

46.  Yi X, Chen H, Wang Y, Yu M, Luo H, Wang C, et al. 

Prevalence and risk factors of high-risk population for 

stroke: A  population-based cross-sectional survey in 

Southwestern China. Front Neurol; 2022. 13:693894. 

DOI: 10.3389/fneur.2022.693894 

47.  Zhao D, Liu J, Wang W, Zeng Z, Cheng J, Liu J, et al. 

Epidemiological transition of stroke in China: Twenty-

one-year observational  study from the Sino-MONICA-

Beijing Project. Stroke; 2008. Jun;39(6):1668–74. 

DOI: 10.1161/strokeaha.107.502807 

48.  Wu S, Wu B, Liu M, Chen Z, Wang W, Anderson CS, 

et al. Stroke in China: Advances and challenges in 

epidemiology, prevention, and  management. Lancet 

Neurol; 2019. Apr;18(4):394–405.  

DOI: 10.1016/S1474-4422(18)30500-3  

49.  Feigin VL, Roth GA, Naghavi M, Parmar P, 

Krishnamurthi R, Chugh S, et al. Global burden of 

stroke and risk factors in 188 countries, during 1990-

2013: A systematic analysis for the global burden of 

disease study 2013. Lancet Neurol; 2016. 

Aug;15(9):913–24. DOI: 10.1016/S1474-

4422(16)30073-4 

50.  Li W, Gu H, Teo KK, Bo J, Wang Y, Yang J, et al. 

Hypertension prevalence, awareness, treatment, and 

control in 115 rural and urban communities involving 

47 000 people from China. J Hypertens [Internet]; 2016. 

34(1):39–46. Available from: 

http://europepmc.org/abstract/MED/26630211 

51.  Xu Y, Wang L, He J, Bi Y, Li M, Wang T, et al. 

Prevalence and control of diabetes in Chinese adults. 

JAMA; 2013. Sep;310(9):948–59.  

DOI: 10.1001/jama.2013.168118 

52.  Zhang Y-X, Wang Z-X, Zhao J-S, Chu Z-H. Trends in 

overweight and obesity among rural children and 

adolescents from 1985  to 2014 in Shandong, China. 

Eur J Prev Cardiol; 2016. Aug;23(12):1314–20.  

DOI: 10.1177/2047487316643830  

53.  Han J, Chen X. A meta-analysis of cigarette smoking 

prevalence among adolescents in China:  1981-2010. 

Int J Environ Res Public Health; 2015. 

Apr;12(5):4617–30. DOI: 10.3390/ijerph120504617 

54.  Putaala J, Haapaniemi E, Kaste M, Tatlisumak T. How 

does number of risk factors affect prognosis in young 

patients with ischemic stroke? Stroke [Internet]; 2012. 

Feb 1;43(2):356–61. 

DOI: 10.1161/STROKEAHA.111.635276 

55.  Boiten J, Lodder J. Lacunar infarcts. Pathogenesis and 

validity of the clinical syndromes. Stroke [Internet]; 

1991. Nov 1;22(11):1374–8. 

DOI: 10.1161/01.STR.22.11.1374 

56.  Micheli S, Corea F. Lacunar versus Non-Lacunar 

Syndromes. Front Neurol Neurosci; 2012. Feb 

1;30:94–8. DOI: 10.1159/000333426 

57.  Arboix A, García-Plata C, García-Eroles L, Massons J, 

Comes E, Oliveres M, et al. Clinical study of 99 

patients with pure sensory stroke. J Neurol [Internet]; 

2005. 252(2):156–62.  

DOI: 10.1007/s00415-005-0622-5 

58.  Gore M, Bansal K, Asuncion RMD. Lacunar Stroke. In 

Treasure Island (FL); 2022. 

59.  Runde D. Calculated Decisions: NIH stroke scale/score 

(NIHSS). Emerg Med Pract; 2020. Jul;22(7):CD6–7. 

Available from: 

https://pubmed.ncbi.nlm.nih.gov/33112580/ 

60.  Perera ND, Bandara KM, Ranasinghe IR, Gunatilake 

SB. Comparison of risk factors, severity and outcome 

between lacunar and non-lacunar stroke in a tertiary 

care center in Sri Lanka: A descriptive study. Ceylon 

Med J; 2015. 60(3):103–6.  

DOI: 10.4038/cmj.v60i3.8190  

61.  Hinkle JL. Reliability and validity of the national 

institutes of health stroke scale for neuroscience nurses. 

Stroke [Internet]; 2014. Mar 1;45(3):e32–4.  

DOI: 10.1161/STROKEAHA.113.004243 

62.  Arba F, Mair G, Phillips S, Sandercock P, Wardlaw JM, 

null  null. Improving clinical detection of acute lacunar 

stroke. Stroke [Internet]; 2020. May 1;51(5):1411–8.  

DOI: 10.1161/STROKEAHA.119.028402 

63.  Baumgartner RW, Sidler C, Mosso M, Georgiadis D. 

Ischemic lacunar stroke in patients with and without 

potential mechanism other  than small-artery disease. 

Stroke; 2003. Mar;34(3):653–9.  

DOI: 10.1161/01.STR.0000058486.68044.3B 

 


