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INTRODUCTION
Recurrent Stroke (RS) is dened as any stroke occurring within 24 
hours after the onset of incident stroke in a different vascular territory 
and any stroke occurring in the same territory after 21 days of the 

1,2incident stroke.  The risk for a recurrent stroke has been reported to be 
about 4% in the rst month, about 12% in the rst year after stroke and 

14% every year thereafter.  Recurrent stroke events during the 1st year 
are in a majority of the cases attributable to atherosclerosis of the large 

3  arteries. There is  an elevated risk of recurrent stroke of 30% by 5 
1 years.

Recurrent stroke was classied mainly into two types, rst Ischemic 
stroke and the second was Hemorrhagic stroke.  Stroke recurrence 
rates, including both ischemic and hemorrhagic strokes, in various 
stroke registries show 3-year cumulative risk of stroke recurrence as 

4 5 16% in Malmo , 18% in Perth  and 25% in Oxfordshire

Risk factors for recurrence after stroke can be divided into non-
6-10 modiable and modiable risk factors. Most important modiable 

risk factors for stroke recurrence are hypertension, dyslipidemia, 
diabetes mellitus, smoking, ischemic heart disease and atrial 

11 brillation. Advance age and male gender are important non-
11modiable risk factors.  Majority of patients have more than one risk 

12 factors.  Smoking, alcohol abuse and physical inactivity are lifestyle 
related risk factors for stroke recurrence. Life style modications, 
including tobacco cessation, decrease alcohol intake and increase 
physical activity, are also important in prevention of stroke 

13recurrence.

The incidence of stroke recurrence is high despite development of 
11primary and secondary preventive treatment.  The risk of stroke 

recurrence is highest in immediate period after index stroke (early 
1 stroke recurrence <12 months). Although some studies shows higher 

14 late stroke recurrence (>12 months). This emphasizes that efforts at 
secondary stroke prevention should be initiated as soon as possible and 
continued for several years thereafter to gain greatest benet. 
Currently there is an ongoing PREVENT Trial, which included 
physical inactivity as an important risk factor for stroke recurrence 
along with other modiable risk factors.

This Current Study Was Conducted With The Following Objective- 
a. To nd out the etiology and risk factors associated with recurrent 

stroke. 

b. To nd out the short-term prognosis at 3 months of follow-up 
among patients of recurrent stroke.

c. To nd out the pattern of recurrence in patient with recurrent 
stroke.

MATERIALS AND METHODS
This hospital based cross-sectional analytical study was conducted at 
neurology department of tertiary care facility at Jaipur, Rajasthan.  
This study was conducted for a period of one year from June 2020 to 
July 2021 after clearance from the Institutional Ethical Committee and 
research review board of the institution. Patients were enrolled from 
June 2020 to February 2021 and last included patient in our study was 
assessed for prognosis after three months of enrolment. And then 
another 3 months were required for data compilation, statistical 
analysis processing and writing which was nished in July 2021. 
During the study period total of 62 cases of recurrent stroke was 
admitted in the department out of them 55 fullling inclusion and 
exclusion criteria were included in our study.

Inclusion & Exclusion Criteria
Patients of recurrent stroke, diagnosis conrmed by CT or MRI brain, 
aged >18 years who gave informed consent were included in our study. 
And patients of <18 years of age, or with Metabolic encephalopathy or 
with extra-dural hemorrhage (EDH), sub-dural hemorrhage (SDH), 
Subarachnoid hemorrhage (SAH) and traumatic Intracranial 
hemorrhage (ICH) were excluded from the study. 

METHODOLOGY
The patients enrolled in the study were subjected to a detailed clinical 
history and clinico-radiological examination. Ischemic strokes were 

15classied as per Causative Classication of Stroke system  [CCS]-
TOAST. Hemorrhagic strokes were classied according to etiological-

16 H-ATOMIC classication. Risk factor details were obtained from 
patients (history), general practitioners and records. To evaluate the 
differences of proportion of stroke patients by age, we divided age into 
three groups, young age was < 45 years, middle age was 45-64 years, 

 and old age was ≥65 years. Duration between previous and recent 
stroke was divided in <1 month, 1 to <4 month, 4-12 moths and >12 
months. Early and late recurrence were dened as within 12 months 
and >12 months, respectively. History regarding compliance to drugs 
and secondary lifestyle modications was obtained.

Risk Factors
Hypertension- dened according to World Health Organization 
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ABSTRACT
Introduction: Recurrent strokes are an important cause of morbidity and mortality. Identication of etiology, type and risk factors associated with 
recurrent stroke, may play an essential role in the prevention of further stroke.  Assessment of etiology, risk factors and prognosis of  Objective:
recurrent stroke at 3 months follow-up.  It was a hospital based observational prospective study conducted at a tertiary care facility,  Methods:
Jaipur for one year duration. Total 55 patients with radiologically conrmed diagnosis of recurrent stroke were included in our study. Data related to 
history, demography, risk factors and imaging were collected. Modied rankin scale was calculated on admission and at 3 month follow up. Data 
were analyzed using 't' test and chi-square test.  Most common type of recurrent stroke was ischemic stroke (91%). In cases of recurrent Result:
ischemic stroke, small vessel occlusion was most common (26%) subtype. The frequent risk factors were hypertension (89%), sedentary life style 
(78%) and dyslipidemia (71%). Maximum cases had ischemic to ischemic (83.6%) pattern of recurrence. Majority of patients (51%) had 
recurrence after 12 months of their previous stroke. Most common reason for stroke recurrence was non-compliance to medication (58%). 
Mortality was signicantly higher in hemorrhagic group (60%), than ischemic group, at 3 months follow-up (p value<0.05). Conclusion: 
Recurrent stroke can be preventable to a much extent, by controlling vascular risk factors. This can be achieved with ensuring better compliance to 
medications and secondary lifestyle modications along with proper workup to nd stroke etiology.
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criteria: systolic blood pressure (SBP) ≥ 140 mm Hg, diastolic blood 
pressure (DBP) ≥90 mm Hg, or the patient on antihypertensive 

 17treatment.
Diabetes Mellitus- if fasting plasma glucose (FPG) ≥126 mg/dl or 

18glycosylated hemoglobin (HbA1c) ≥6.5%.
Anemia- Hb (Hemoglobin) <13 g/dl for men, and Hb <12 g/dl for 

19women.
Dyslipidemia- previously diagnosed, receiving lipid lowering drugs 
or total cholesterol ≥240 mg/dl or low density lipoprotein ≥160 

20mg/dl.

Blood investigations done were Complete Blood Count, Lipid prole, 
INR, random blood sugar, fasting blood sugar and HbA1c. To dene 

21prognosis of patients at 3 months, modied Rankin scale (mRS)  was 
used.  mRS score was calculated at admission and at 3 months.

Statistical Analysis
Data was entered in excel spreadsheet. Continuous data was 
summarized in form of mean and standard deviation. Discrete data was 
expressed in form of proportions and difference in proportions was 
analysed using chi-square test. The level of signicance was kept at 

2295% for all statistical analysis.

Results
Our study included 55 patients of recurrent stroke with mean age of 
64.95 ± 1.67 years (range 20-85 years). Table I depicts demographic 
prole and types of previous & recent stroke. More than half 
(56.4%,31/55) of cases were of ≥65 years age group. Majority 
(61.8%,34/55) of cases were male. Most of the cases (85.5%,47/55) 
had ischemic type of previous stroke. Most common type of recurrent 
stroke was ischemic stroke in 50 (91%) patients, and hemorrhagic 
stroke in ve (9%) patients. Among ischemic stroke, most common 
TOAST subtype found was small vessel occlusion in 13(26%), 
followed by cardioembolic in 12(24%). Among hemorrhagic stroke 
group most common subtype was hypertensive bleed (60%).

Figure I showed the proportion of risk factors in patients with recurrent 
stroke. Hypertension (HTN) was the most common risk factor in 
49(89%) patients, followed by sedentary life style in 43(78.2%) and 
least common was vasculitis in three(5.5%). In this study 21(38.2%) 
patients were diabetic, 19(34.5%) were prediabetic and 15(27.2%) 
were non-diabetic.

Figure II presenting the mRS score at admission and at 3 month follow 
up. Association of mRS score at admission and at 3 months follow-up 

2was statistically signicant (X =24.00, Df=3, p<0.001). At 3 month 
follow up nine (16.4%) patients had mortality. 

Table II shows distribution of time period between previous and recent 
stroke occurrence. In our study more than half of patients 
(50.9%,28/55) had their stroke recurrence after 12 months from the 
index stroke, while only one(1.8%) patient had their recurrences 
within one month of previous stroke. Most common reason for 
recurrence was non-compliance to medications in 32(58.2%) patients, 
followed by non-compliance to secondary life style modications 
(including smoking & alcohol cessation and/or physical inactivity) in 
17(30.9%) patients and least common reason associated with 
recurrence was poor monitoring of treatment response (7.3%) and 
different etiology for recent stroke (5.5%). 

In present study, most common pattern of stroke recurrence was 
'ischemic (previous) to ischemic (recent)' in 83.6% patients, followed 
by 'hemorrhagic to hemorrhagic' and 'hemorrhagic to ischemic' each in 
7.3% patients. Least common pattern of recurrence seen in our study 
was 'ischemic to hemorrhagic' in 1.8% patients only. 

Table III is presenting association of outcome at 3 months with type of 
recurrent stroke. Hemorrhagic recurrent stroke had higher mortality 
compared to recurrent ischemic stroke at 3 month follow up and this 
difference in mortality with type of recurrent stroke was found to be 
statistically signicant (p=0.033).

DISCUSSION
Recurrent stroke is associated with greater damage to patients and a 
more serious burden on families as compared with the rst stroke. In 
our study, maximum number of patients were in ≥65 years age group 
(56.4%), and minimum (5.5%) were in <45 years age group. 

23According to a study done by Rothwell PM et al , age is the most 
important non-modiable risk factor for all stroke types and is also one 

of the signicant independent predictors of recurrent stroke. In this 
study 65% of all strokes occur in individuals over the age of 65 years. 
In our study, males were predominant (61.8%) as compared to females 
(38.2%). In previous studies, prevalence of males was more compared 

4,5to females.  In our study, history of previous ischemic stroke (85.5%) 
was more compared to previous hemorrhagic stroke (14.5%). These 

14ndings were similar to a study done by Leoo T et al , in which 
24previous ischemic stroke was found in 90% cases. Lee JD et al  et al 

also found higher stroke recurrence rates in patients with previous 
ischemic stroke. In our study, among 55 cases of recurrent stroke, 
maximum had recurrent ischemic stroke (91%), as compared to (9%) 
recurrent hemorrhagic stroke. This nding is concordant with previous 

14 12studies done by, Leoo T et al  et al and El-Gohary TM et al  shows that 
most common subtype of recurrent stroke was ischemic stroke (91% 
and 84% respectively). Among recurrent ischemic stroke patients, 
according to TOAST subtypes, we found most common etiology was 
small vessel occlusion (26%), followed by cardioembolic (24%), and 
other determined etiology in 14% cases. In a study done by Leoo T et 

14al  most common TOAST subtype was small vessel occlusion (34%) 
and least common was other determined (2%). 

In our study, most common risk factor of recurrent stroke was 
hypertension in 89% cases, followed by sedentary life style in 78.2% 
cases, dyslipidemia (71%) and diabetes mellitus (38.2%). Results are 
consistent with previous literature like study done by El-Gohary TM et 

12al , where most common risk factor associated was hypertension 
(90.2%), followed by DM (62.5%). In our study association of patients 
falling in different mRS score at admission and at 3 month was 
statistically signicant (p <0.001). Thus, patients were improving with 
time and continuity of treatment. 

In our study, most patients (51%) had their stroke recurrence after 12 
months (late recurrence) from previous stroke, while only few (1.8%) 
occurring in less than 1 month from previous stroke. Results were like 

14a study done by Leoo T et al , in which maximum number (75%) of 
patients had their recurrence >12 months after the previous stroke. 
This long term stroke recurrence may be explained as people generally 
do not remain adherent to the preventive measures for long duration. 

Non-adherence to medications and life style modications are major 
issues in secondary stroke prevention. In the study done by Shankari G 

7et al , non-compliance to secondary life style modications was 
studied, which shows non-adherence to smoking cessation and 
physical activity, in 29% and 21.5% patients, post stroke. Our study 
concluded combined results of non-compliance to secondary life style 
modications (31%), which included non-compliance to smoking 
cessation, physical activity and/or alcohol cessation. Thus, stroke 
recurrence is preventable to much extent by increasing compliance to 
medications and secondary lifestyle modications. In our study, 
among ve (9%) patients no workup was done at the time of previous 
stroke, due to lesser availability of medical services in rural areas and 
false beliefs of people towards stroke refraining them from seeking 
medical attention. There was a signicant proportion (18.2%) of cases 
in which reasons for stroke recurrence was unexplained.

In our study, most common pattern of stroke recurrence was 'ischemic 
to ischemic' in 83.6% cases, followed by 'hemorrhagic to hemorrhagic' 

25in 7.3%. Similar results were reported by Modrego PJ et al , most 
common pattern of recurrence was 'ischemic to ischemic' in 75.5% 
cases. 

In our study overall mortality at 3-month after recurrent stroke was 
16.4%. Mortality in hemorrhagic recurrent stroke patients was higher 
than ischemic recurrent stroke patients (60% and 12% respectively). 
This association of mortality with types of recurrent stroke was 
statistically signicant (p=0.033). Results were comparable with study 

25done by Modrego PJ et al , in which overall hospital fatality rate for 
recurrent stroke was 16.3% and mortality in hemorrhagic and ischemic 
stroke groups were 40% and 17% respectively. Different mortalities 
after recurrent stroke in these studies may be due to the difference in 
the home care facilities; lack of autopsy ndings as deaths occurring 
outside, our hospital area; genetic and environmental variations among 
study population.  

Limitation and Recommendation
This study had been performed at a tertiary care level private hospital 
and the results cannot be generalized to the general population. So, 
large multi-centric study in Indian population is needed to signicantly 
correlate reasons for recurrence found in our study. In view of 
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multifactorial cause of stroke recurrence, search for other risk factors 
should be done in long follow up.

Table I: Demographic Distribution Of Patients And Types Of 
Recurrent Stroke

Figure I: Proportion Of Various Risk Factors Among Patients Of 
Recurrent Stroke

Figure II: Modified Rankin Scale At Admission And At 3-month 
Follow-up In Patients Of Recurrent Stroke

Table II: Time Period Between Recurrent & Previous Stroke And 
Reasons Of Recurrent Stroke

Table III- Association Of Outcome At 3 Months With Type Of 
Recurrent Stroke

CONCLUSION
Recurrent stroke can be preventable to a much extent, by controlling 
vascular risk factors. In index stroke patients we should focus more on 
risk factors related to previous stroke, to prevent chances of recurrent 
stroke. As the majority of recurrence were late recurrences, so more 
focus should be on formulating strategies to increase compliance to 
medications and secondary lifestyle modications along with proper 
workup to nd stroke etiology. Physicians need to formulate strategies 
to conrm patients' compliance on follow up visits and ensuring 
regular interval follow up.
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Variable Frequency 
(n)

Percentage 
(%)

Age Groups (In Years) <45 3 5.5
45-64 21 38.2
≥65 31 56.4

Sex Female 21 38.2
Male 34 61.8

Type of previous 
stroke

Ischemic 47 85.5
Hemorrhagic 8 14.5

Type of 
recent 
stroke

Ischemic 
(n=50)

Large artery 
atherosclerosis

9 18

Cardio embolic 12 24
Small vessel 
occlusion

13 26

Others 
(Determined)

7 14

Undetermined 9 18
Hemorrhagic 
(n=5)

Hypertensive 3 60
Cerebral amyloid 
angiopathy

1 20

Oral anticoagulants 1 20

Variables Frequency (n) Percentage (%)
Time period 
between 
recurrent and 
previous stroke

<1 months 1 1.8
1-<4 months 3 5.5
4-12 months 23 41.8
>12 months 28 50.9

Reason for 
recurrence

Non-compliance to medication 32 58.2
Non-compliance to secondary life 
style modication

17 30.9

Inadequate management for 
prevention of secondary stroke

8 14.5

Poor monitoring of treatment 
response

4 7.3

No workup done for previous 
stroke

5 9.1

Different etiology for recent event 3 5.5
Unexplained 10 18.2

Outcome at 3 
months

Type of recurrent stroke P value
Ischemic Hemorrhagic

Alive 44(88) 2(40) X2=4.547, Df=1, P 
value= 0.033Death 6(12) 3(60)

Total 50(100) 5(100)
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