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ABSTRACT: 
Introduction: Risk factors for stroke during pregnancy and the puerperal period include gestational hypertension, HELLP 
syndrome(characterized by hemolysis, elevated liver enzymes, and thrombocytopenia), frequent vomiting, and changes in 

hemolysis and the pre-thrombotic state in late pregnancy and the postpartum period. Materials and Methods: A total of 
65patients were selected after meeting the inclusion criteria. Adetailed history was taken and clinical examination was done. 
The study was carried out after seeking permission from institutional ethical committee and written consent was obtained 
from all the patients before starting of the study. The outcome of interest was early-onset CVD (excluding congenital heart 
disease), defined as the first occurrence of CVD in the DNPR and the Danish Cause of Death Register (Diagnostic codes and 
surgical codes for CVD were provided. Results: The age range of 25 to 30 years old had the greatest number of patients. 
The occurrence of hypertension problems during pregnancy is significantly influenced by age. The patients' average age was 
25.26 years. The mean mother age at diagnosis was 28 years old, The majority of patients (58%) and post-natal patients were 

included in our study. The mean gestational age of the prenatal patients was 34.14 weeks. Conclusion: In a country like 
ours, it is also important to correct anemia and avoid dehydration in the peripartum period. There should be greater 
awareness and liberal use of CT/MRI in those cases who presented with seizures in the pregnancy/puerperium, and in those 
cases presenting with loss of consciousness. 
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INTRODUCTION 
Ischemic stroke, subarachnoid haemorrhage, 

eclamptic encephalopathy, postpartum cerebral 

angiopathy, and cerebral venous thrombosis are the 

different categories of cerebral vascular diseases.1. A 

number of imaging studies, such as computed 
tomography (CT) with or without ionic contrast, CT 

angiography or CT venography, magnetic resonance 

imaging with or without contrast, magnetic resonance 

angiography, or magnetic resonance venography, are 

available for the evaluation of cerebrovascular disease 

in order to assess the parenchyma, vessels, and 

extraparenchymal spaces. Additional investigations 

that aid in determining the aetiology of the illness 

include transcranial Doppler, transesophageal 

echocardiography, and electrocardiography with or 

without agitated saline echo contrast. Conventional 

arteriography or lumbar puncture may offer more 

information in certain circumstances. These 

investigations are generally useful in assessing for 

infection (lumbar puncture) or inflammation 

(arteriography and lumbar puncture). Because 

radiation exposure can produce teratogenic effects, it 
is always a concern for the doctor who is caring for a 

pregnant patient.2. 

Gestational hypertension, HELLP syndrome (defined 

as hemolysis, elevated liver enzymes, and 

thrombocytopenia), frequent vomiting, and alterations 

in hemolysis and the pre-thrombotic state in late 

pregnancy and the postpartum period are risk factors 

for stroke during pregnancy and the puerperal 

period.3. Incidence of stroke may also be increased by 

multiparity, older age of pregnancy, repeated 

pregnancies, diabetes, and an imbalance between 
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electrolytes and water.4. 5 

Pregnancy-related acute cerebrovascular problems are 

a major issue that have the potential to kill both the 

mother and the foetus. The long-term effects of these 

issues can also have a detrimental effect on a woman's 
quality of life in her later years.Six Quick brain 

imaging can be used to diagnose acute stroke, 

pinpoint the origin of the stroke, and establish the best 

course of action for therapy. 

We designed the current study to evaluate the clinic-

radiological outcome of cerebrovascular disorders in 

peripartum females in light of the previously reported 

findings. 

 

MATERIALANDMETHODS 

A total of 65patients were selected after meeting the 

inclusion criteria. Adetailed history was taken and 
clinical examination was done. The study was carried 

out after seeking permission from institutional ethical 

committee and written consent was obtained from all 

the patients before starting of the study. 

The outcome of interest was early-onset CVD 

(excluding congenital heart disease), defined as the 

first occurrence of CVD in the DNPR and the Danish 

Cause of Death Register (Diagnostic codes and 

surgical codes for CVD were provided. We further 

investigated type-specific CVDs, such as myocardial 

infarction, cerebrovascular disease, stroke, heart 
failure, atrial fibrillation, hypertensive disease, deep 

vein thrombosis, pulmonary embolism, rheumatic 

heart disease, and peripheral arterial disease.Obstetric 

data such as parity, antenatal care, gestational age at 

the onset of symptoms and the presence of 

complications like Preeclampsia, eclampsia, anemia, 

and sepsis were noted. 

 

Inclusion criteria for the present study 

Peripartum females with history of hypertension. 

 

Exclusion criteria for the present study 
Patients with history of any systemic illness, 

Patients with history of any benig nor malignant 

neoplasm involving central nervous system, 

Patients with cardiac pace makers or in which MRI in 

contraindicated. 

Patients who were not willing to participate in the 

study. 

 

COVARIATES 

Potential confounders were selected by directed 

acyclic graphs (S1 Fig), including sex (male, female), 

singleton (yes, no), birth year of the child (1977 to 

1980, 5-year intervals during 1981 to 2015, and 2016 

to 2018), maternal age (<20, 20 to 24, 25 to 29, 30 to 

34, or ≥35 years), maternal education (0 to 9, 10 to 14, 

or ≥15 years), maternal income at birth (no income, 3 

tertiles), maternal prepregnancy BMI (underweight 

<18.5, normal 18.5 to 24.9, overweight 25.0 to 29.9, 

obese ≥30.0), maternal smoking during pregnancy 

(yes or no), parity (1, 2, or ≥3 children), maternal 
cohabitation (single or cohabitating), maternal 

residence (Copenhagen, cities with ≥100,000 

inhabitants, or other), maternal history of diabetes, 

and maternal and parental history of CVD before 

childbirth (yes or no). A missing indicator method 

was used to deal with missing values. A detailed 

description of the covariates is presented in S3 Text. 

 

STATISTICAL ANALYSIS 

Considering non-CVD deaths as the competing 

events, competing risk analysis was performed to 
estimate cumulative incidence of CVD among 

offspring exposed and unexposed to maternal HDP. 

We used Cox regression to estimate hazard ratios 

(HRs) and 95% CIs to assess the association between 

maternal HDP and overall or type-specific CVD in 

offspring. The proportional hazards assumption was 

assessed graphically using the log-minus-log plot, 

suggesting that there was no obvious violation. We 

examined the interaction term between maternal HDP 

and maternal history of CVD or diabetes to assess 

whether the association was varied by maternal CVD 

or diabetes. Besides, we assessed the association by 
timing of onset and severity of preeclampsia 

(moderate, severe eclampsia, and HELLP syndrome). 

 

RESULTS 

TABLE1: AGE DISTRIBUTION 

Age(years) Number of patients(65) Percentage 

≤20 8 8% 

21–30 46 84% 

>30 11 13% 

Meanage±SD 26.21±5.80  

Minimum age 18years  

Maximum age 38years  

 

TABLE 2: DISTRIBUTION OF GESTATIONAL AGE 

Gestational age Number of patients Percentage 

Gestation period 28 44% 

Postnatal 37 59% 

Mean±SD 35.10±3.1  

 

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003805#pmed.1003805.s011
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003805#pmed.1003805.s004
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TABLE3: PRESENTING SYMPTOMS WITH MEAN DURATION 

Presenting symptoms Number of patients Mean duration(days) 

Seizures 31 (57%) 1.35 

Blurred Vision 17 (30%) 1.38 

Severe Headache 6 (7%) 1.7 

Unconsciousness 5 (6%) 1 

Sudden Loss of Vision 2(3%) 1 

Weakness on Left Side of Body 2(3%) 1 

Altered Sensorium 2(3%) 1 

 

TABLE 4: DISTRIBUTION OF HAEMOGLOBIN 

 Range No. of patients Percentage 

Normal Hb >10 26 46% 

Mild anaemia 8.1-10g/dl 18 29% 

Moderate anaemia 6.5-8g/dl 16 25% 

Severe anaemia <6.5g/dl 5 6% 

Mean Hb±SD 10.7±1.9  

 

TABLE 5: MEAN SERUM CREATININE AND SERRUM UREA LEVELS LEVELS (MG/DL) 

  Grade I 

hypertension 

Grade II 

hypertension 

Grade III 

hypertension 

Pvalue 

Mean Serum Creatinine 0.68±0.15 0.73±0.28 0.79±0.22 0.5 

Serum Urea 27.91±11.71 31.21±7.8 32.71±6.1 0.42 

 

TABLE 10: MRI/CTFINDINGS 

 Grade I 

hypertension 

Grade II 

hypertension 

Grade III 

hypertension 

total 

Normal 17 15 9 41 

PosteriorReversible  Encephalopathy 

Syndrome 

1 4 - 5 

Multiple Embolic Infarcts With 

Haemorrhagic Transformation 

- - 1 1 

Intracerebral Hemmorhage - 1 1 2 

Infarct In Occipital Lobe - 1 1 2 

Subarachnoid Haemorrhage - - 1 1 

Infarct In Basal Ganglia - - 4 4 

Intracranial Haemorrhage With 

Interventricular Haemorrhage 

- - 1 1 

Basal Ganglia Calcification 1 -  1 

Acute Infarct With Haemorrhagic 

Transformation In Right 

Frontoparietal 

Lobe And Insula 

 

- 
 

- 
 

1 
 

1 

CerebralVein Thrombosis - - 1 1 

 

DISCUSSION 

The eldest patient recorded is 38 years old, and the 

youngest is 18 years old. The age range of 25 to 30 
years old had the greatest number of patients. 

Zibaeenazhad MJ et al7 reported that the occurrence 

of hypertension problems during pregnancy is 

significantly influenced by age. The patients' average 

age was 25.26 years. According to Prabhu T and Bai 

R8, the study's presentation mean was 22 years old. 

The mean mother age at diagnosis was 28 years old, 

according to Bashiri A et al9's study on the maternal 

and newborn prognosis following cerebrovascular 

accidents during pregnancy. These studies' stated 

mean ages are very similar to the mean age found in 

our investigation. 

The majority of patients (58%) and post-natal patients 
were included in our study. The mean gestational age 

of the prenatal patients was 34.14 weeks. 

The mean gestational age for singleton pregnancies 

was found by Bashiri A et al. (2009) to be 35.7 weeks, 

while for twin pregnancies it was 34 weeks. 

According to Srinivasan K10, puberty-related CVT is 

roughly 10–12 times more common in India than it is 

in Western nations. The coexisting severe anaemia 

and the regional practise of fluid restriction 

throughout puberty could be the causes of the high 

frequency in Asian countries.Six The postpartum 
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period is associated with an increased risk of stroke, 

according to numerous research.1–13 

28 instances (56% of the patients in this study) had 

seizures as their primary presenting condition. Other 

common presentations were blurred vision in 14 cases 
(28%), severe headaches in 3 cases (6%), 

unconsciousness in 2 cases (4%) and sudden loss of 

vision. Two cases each had altered sensorium and 

weakness on the left side of the body. Seizures last an 

average of 1.32 days, impaired vision 1.35 days, and 

excruciating headaches 1.6 days. The duration of the 

altered sensorium, sudden loss of eyesight, weakness 

on the left side of the body, and unconsciousness is 

one day. 

According to Prabhu T and Bai R8's investigation, 

seizures were the most often occurring presenting 

symptom, occurring in 24 instances (92%). Before the 
stroke, two subjects (7.7%) had an intense headache. 

Three instances (11.5%) had a fever with a high 

temperature, and one of them had intrapartum sepsis. 

The altered sensorium of 17 individuals ranged in 

stage from semiconsciousness to unconsciousness. 

Three patients exhibited psychotic symptoms at first. 

In 20 cases, hemiparesis/hemiplegia was observed 

(76.9%). 

Our results can be interpreted through a number of 

underlying mechanisms. It has been suggested that 

exposure to an unfavourable intrauterine environment 
during pregnancy is linked to a number of 

cardiovascular consequences in the future.The early 

stages of pregnancy may be negatively impacted by 

14–16 HDP. This could result in an ischemic and 

hypoxic environment for foetal development from the 

first trimester and an overexpression of antiangiogenic 

factors from the second trimester, which would inhibit 

placental and vascular endothelial growth. In rats, 

intrauterine hypoxia and placental ischemia would 

cause ventricular and cardiac hypoplasia, epicardial 

separation, and decreased metabolism. By causing 

detrimental structural and functional changes to the 
cardiovascular system in both foetal and postfetal life, 

these aberrant intrauterine environmental variables 

would have an impact on cardiac development later in 

life. Adverse anatomical and functional alterations, 

such as systemic vascular dysfunction, lower 

measures of microvascular function, and smaller 

hearts from infancy, have been discovered in the heart 

and blood arteries of infants born to mothers with 

preeclampsia. The link between HDP and CVD in 

kids may also be explained by damaged DNA and 

epigenetic modifications, an overactive sympathetic 
nervous system, shared genetic and environmental 

traits, and lifestyle choices.Severe preeclampsia has 

been shown in one study to be an independent risk 

factor for cardiovascular morbidity in offspring. It 

was proposed that placentas in the early preeclampsia 

groups had an increased risk of infarction and that 

placental gene expression differed between severe 

early-onset and late-onset preeclampsia.17–18 We 

also found that children of women with severe and 

early-onset preeclampsia had an increased risk of 

cardiovascular disease (CVD). 

 

CONCLUSION 
In this study, hypertension has emerged as an 
important risk factor for the occurrence of 

cerebrovascular disease; therefore, attention should be 

focused on rapid control of hypertension and 

maintaining normotension in the peripartum period. In 

a country like ours, it is also important to correct 

anemia and avoid dehydration in the peripartum 

period. There should be greater awareness and liberal 

use of CT/MRI in those cases who presented with 

seizures in the pregnancy/puerperium, and in those 

cases presenting with loss of consciousness. Early 

initiation of anticoagulant therapy can prevent further 

progression of thrombus and infarcts and this will 
considerably reduce the morbidity and mortality. 
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