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Abstract:

Objectives:

To assess the frequencies of different vascular etiologies and clinical presentations in post-partum women
with suspected stroke.

Materials and Methods: In this cross sectional study, we enrolled a total of 118 female in post-partum
period of 30 days after delivery having clinical diagnosis of suspected stroke. Following an evaluation of
each patient, the clinical presentation and frequency of various vascular aetiologies were recorded. The
study duration was 6 month from February 2023 to July, 2023 and was conducted at Department of
Medicine, Hayatabad Medical Complex, Peshawar.

Results: The mean age of all patients were 33.83+7.4 years. 10% of patients were suffering from Acrterial
thrombosis, 20% patients from cerebral venous sinus thrombosis and 70% patients were suffering from
hemorrhagic stroke. Clinical presentation of all the enrolled patients were shown as 53.8%, 44.5%, 22.9%
and 16.1% patients have symptoms of  Headache, Seizures, Altered Consciousness and Weakness
respectively. We have found 26.3%, 20.3%, 28.6% and 15.1% patients were suffering from hypertension,
DM, proteinuria and anemia respectively. We have stratified arterial thrombosis, cerebral vein thrombosis,
and hemorrhagic stroke according to many risk variables, including place of residence, hypertension,
diabetes mellitus, proteinuria, and anaemia. All other factors have an insignificant P-value, with the
exception of age group.

Conclusion: In postpartum women suspected of having had a stroke, headaches were the most prevalent
clinical manifestation, while hemorrhagic strokes were the most common vascular etiology.
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INTRODUCTION:

Stroke in postpartum women is a relatively rare but serious event.(1) The frequency of different vascular
etiologies and clinical presentations can vary, but several factors contribute to the overall risk. Peripartum
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(during childbirth) and the immediate postpartum period (after childbirth) are times when the risk of stroke
appears to be higher in women.(2) The increased risk is likely influenced by various factors associated with
pregnancy and childbirth.(3) These factors may include hormonal changes, changes in blood volume and
flow, and other physiological shifts.
Cerebral Vein Thrombosis (CVT) is a condition where a blood clot forms in the veins that drain blood from
the brain.(4) These veins are known as cerebral veins or sinuses.(5) CVT is a type of stroke, and it can lead
to serious complications if not promptly diagnosed and treated.(6) About 0.5% to 1% of all strokes are
caused by CVT.(7) CVT has been linked to several causes, although only a few of them are reversible. An
elevated risk of stroke has been linked to conditions such as preeclampsia and gestational hypertension
during pregnancy.(8) Women with infections at the time of delivery were more likely to have strokes,
regardless of their hypertensive problems during pregnancy.(2) A retrospective study conducted in Japan
focused on strokes associated with pregnancy and the postpartum period. The study revealed that 73.6% of
cases involved hemorrhagic strokes, 18.4% exhibited arterial infarction, 6% presented venous infarction, and
2% experienced a mixed stroke involving both ischemic and hemorrhagic components.(9) By investigating
the frequencies of different vascular etiologies and clinical presentations, the study aims to contribute
valuable information that can impact clinical practice, patient care, and public health strategies in the context
of post-partum stroke.
Objective:

To assess the frequencies of different vascular etiologies and clinical presentations in post-partum women
with suspected stroke.

MATERIALS AND METHODS:

Study Design: cross-sectional study.

Study setting: Department of Medicine, Hayatabad Medical Complex, Peshawar, Pakistan.
Duration of the study: Duration of the study was 6 month (February 2023 to July, 2023).
Inclusion Criteria:

e Female who were within the first 30 days postpartum.

e Patients of age 18-45 years.

e Women with suspected stroke based on clinical symptoms.

e Women presenting with a range of clinical symptoms indicative of stroke (e.g., sudden onset of
weakness, numbness, difficulty speaking).

e Women with diverse vascular etiologies contributing to stroke.

Exclusion Criteria:

e Women with a prior history of stroke.
e Those patients having a serum creatinine level equal to or exceeding 1.5 mg/dL.
e Women with multiple pregnancies to maintain homogeneity in the study population.

Methods:

This study took place Department of Medicine, Department of Medicine, Hayatabad Medical Complex,
Peshawar, Pakistan. In the duration from February, 2023 to July, 2023. A total of 118 patients were enrolled.
Complete physical and clinical examination of all the enrolled patients were done. A pre-design
questionnaire was employed to gather the individual's biographical data, medical history, and previous
prenatal records, followed by an analysis of other related medical documents.
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The identification of a suspected stroke was based on the presence of any one of the following criteria: (i) a
sudden onset of a neurological deficit lasting more than 24 hours. The neurological deficit could manifest as
limb weakness, a positive Babinski’s sign, or cranial nerve palsy. (ii) The occurrence of altered
consciousness which was defined as a neurological examination revealing a Glasgow Coma Scale (GCS)
score of 13 or less. Based on the reporting of MRI, MRV, and MRA, the categorization of Cerebral Venous
Thrombosis (CVT) was established as either YES or NO. By evaluating the brain's CT scan, which
identified an intracerebral haemorrhage as the presence of a hyperdense region inside the brain parenchyma,
hemorrhagic stroke was classified as either YES or NO. A consultant radiologist with at least three years of
post-fellowship experience prepared these reports. At the time of enrollment, information was gathered
about maternal age, mode of delivery, place of delivery, anaemia, proteinuria, diabetes, hypertension, and
anaemia. The researchers especially asked about the intensity of headaches, seizures, limb weakness, and
altered awareness. On the initial day of hospital presentation, fasting blood sugar, random blood sugar,
hemoglobin, serum creatinine, and urine examination for proteinuria were conducted. The Blood pressure
were also noted. Two blood pressure readings, taken with a five-minute interval, were averaged and
recorded in the proforma. The patient was diagnosed as hypertensive based on this averaged blood pressure
value. The severity of headache pain was evaluated using a scale. The Glasgow Coma Scale (GCS)
assessment and motor examination were conducted by the same consultant. Additionally, MRI, MRA,
MRV, and CT brain scans were performed for each case and subsequently reported. A consultant radiologist
reported MRI, MRV, and MRA data, and used that information to classify related arterial thrombosis as
either YES or NO.

SPSS version 26 were used to analyse the data.

RESULTS:

Table 1:
Mean age of all enrolled Patient (n=522)

Variables Mean+SD
Age (Years) 33.83t7.4

Table 2: Characteristics of all the enrolled patients (n=118)

Frequency Percentage

Mode of delivery

Spontaneous vaginal 60 57.6
delivery
Cesarean section 50 42.4
Place of living
Rural 75 63.6
Urban 43 36.4
Hypertension 31 26.3
DM 24 20.3
Anemia 34 28.6
Proteinuria 18 15.1
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Table 3: Clinical presentation of all the enrolled patients (n=118)

Clinical Frequency Percentage
presentation
Headache 64 53.8
Seizures 53 44.5
Altered 27 22.9
Consciousness
Weakness 19 16.1
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Fig 1: Clinical presentation of all the enrolled patients
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Fig 2: Different vascular etiologies in post-partum women with suspected stroke.

Vol 30 No.19 (2023):JPTCP(1677-1684) Page | 1680



Frequencies of different vascular etiologies and clinical presentations in post-partum women with suspected stroke

Table 4: Stratification of cerebral vein thrombosis with respect to age groups, mode of delivery, Place of
living, hypertension, Diabetes, proteinuria and anemia (n=118)

Age groups YES NO P-
value
18-30 years 1(4.5%)  28(29.2%)
31-40 years 12(54.5%) 53(55.2%) 0.007
41-45 years 9(40.9%) 15(15.6%)
Mode of delivery
SVvD 12(54.5%) 56(58.3%)
CS 10(45.5%) 40(41.7%) 0.74
Place of living
Rural 14(63.6%) 61(63.5%)
Urban 8(36.4%) 35(36.5%) 0.99
Diabetes mellitus  4(18.2%) 20(20.8%) 0.78
Hypertension 5(22.7%) 26(27.1%) 0.67
Proteinuria 3(13.6%) 15(15.6%) 0.81
Anemia 7(31.8%) 27(28.1%) 0.73
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FIG 2: Patients distribution on the basis of age groups

Table 5: Stratification of arterial thrombosis with respect to age groups, mode of delivery, Place of living,

hypertension, Diabetes, proteinuria and anemia (n=118)

Age groups YES NO P-
value
18-30 years 3(25.0%) 26(24.5%)
31-40 years 4(33.3%) 61(57.5%) 0.12
41-45 years 5(41.7%)  19(17.9%)
Mode of delivery
SVD 7(58.3%) 61(57.5%)
CS 5(41.7%) 45(42.5%) 0.95
Place of living
Rural 8(66.7%) 67(63.2%)
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Table 6: Stratification of hemorrhagic stroke with respect to age groups, mode of delivery, Place of living,
hypertension, Diabetes, proteinuria and anemia (n=118)

Urban 4(33.3%) 39(36.8%) 0.81
Diabetes mellitus  3(25.0%) 21(19.8%) 0.67
Hypertension 4(33.3%) 27(25.5%) 0.55
Proteinuria 2(16.7%) 16(15.1%) 0.88
Anemia 3(25.0%) 31(29.2%) 0.75

Age groups YES NO P-
value
18-30 years 25(30.1%) 4(11.4%)
31-40 years 48(57.8%) 17(48.6%) 0.001
41-45 years 10(12.0%) 14(40.0%)
Mode of delivery
SVvD 48(57.8%) 20(57.1%)
CS 35(42.2%) 15(42.9%) 0.94
Place of living
Rural 52(62.7%) 23(65.7%)
Urban 31(37.3%) 12(34.3%) 0.75
Diabetes mellitus  16(19.3%) 8(22.9%)  0.65
Hypertension ~ 21(25.3%) 10(28.6%) 0.71
Proteinuria 12(14.5%) 6(17.1%) 0.71
Anemia 23(27.7%) 11(31.4%) 0.68

Discussion:

Stroke is a prevalent condition among expectant mothers. Just 2% of all pregnancy-related strokes result in
cerebral venous thrombosis. Women are most at risk for CVT during the third trimester and the postpartum
period, which is also when venous thromboembolic events are most likely to occur.

The aim of the present study was to assess the frequencies of different vascular etiologies and clinical
presentations in post-partum women with suspected stroke. So we find in this study 10% arterial thrombosis,
20% cerebral vein thrombosis and 70% hemorrhagic stroke. Our study finding was supported by the study
finding of Farid ud Din et al.(10) in which they found cerebral venous sinus thrombosis in 17.9%, arterial
thrombosis 6.0% and hemorrhagic stroke in 76.1% patients. The recent publications have undertaken in-
depth reviews of cerebral venous thrombosis (CVT) and thrombophilias to assess their causes and risk
factors. This suggests an increased focus on understanding the underlying factors and potential risks
associated with CVT and thrombophilias in the scientific literature.(11)

Age is a significant factor in the development and progression of many vascular-related conditions. The
mean age of all enrolled patients in the present study was 33.83+7.4. The vascular conditions are more
prevalent in older age, lifestyle factors, genetics, and overall health also play significant roles in their
development. Maintaining a healthy lifestyle, including regular exercise, a balanced diet, and avoiding
tobacco use, can help reduce the risk of vascular-related issues at any age. Our study age was resemble by
another study. (10)

There are a number of risk factors such as Diabetes mellitus, hypertension, proteinuria and anemia. We have
found 26.3%, 20.3%, 28.6% and 15.1% patients were suffering from hypertension, DM, proteinuria and
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anemia. Hypertension, diabetes mellitus (DM), proteinuria, and anemia are indeed considered risk factors
for various vascular etiologies."?'? Each of these conditions can contribute to the development and
progression of vascular-related issues.™ '® In the present study we have stratified arterial thrombosis,
cerebral vein thrombosis and hemorrhagic stroke with respect to different risk factors such as place of living,
hypertension, DM, proteinuria and anemia. Except age group all the other factors have insignificant P-value.
During pregnancy, hypertension may develop gestationally, result from pre-existing disorders, or be linked
to eclampsia or preeclampsia. Compared to women without high blood pressure, pregnant women with
hypertension have a 6-9 times increased risk of stroke. Certain complications during pregnancy, labor, and
delivery can potentially increase the risk of stroke in women.(17, 18) Anemia, or a low red blood cell count,
can reduce the oxygen-carrying capacity of the blood. In severe cases, inadequate oxygen delivery to the
brain may increase the risk of stroke.(19)

Conclusion: It was concluded that in postpartum women suspected of having had a stroke, headaches were
the most prevalent clinical manifestation, while hemorrhagic strokes were the most common vascular
etiology. Early recognition and prompt management of conditions such as postpartum stroke are crucial for
reducing both mortality and morbidity. We recommend further studies to understand it better.

References:

1. Swartz RH, Cayley ML, Foley N, Ladhani NNN, Leffert L, Bushnell C, et al. The incidence of
pregnancy-related stroke: a systematic review and meta-analysis. International Journal of Stroke.
2017;12(7):687-97.

2. Miller EC, Gallo M, Kulick ER, Friedman AM, Elkind MS, Boehme AK. Infections and risk of
peripartum stroke during delivery admissions. Stroke. 2018;49(5):1129-34.

3. Zambrano MD, Miller EC. Maternal stroke: an update. Current atherosclerosis reports. 2019;21:1-12.

4. Idiculla PS, Gurala D, Palanisamy M, Vijayakumar R, Dhandapani S, Nagarajan E. Cerebral venous
thrombosis: a comprehensive review. European neurology. 2020;83(4):369-79.

5. Kili¢ T, Akakin A. Anatomy of cerebral veins and sinuses. Handbook on cerebral venous
thrombosis. 2008;23:4-15.

6. Luo Y, Tian X, Wang X. Diagnosis and treatment of cerebral venous thrombosis: a review. Frontiers
in aging neuroscience. 2018;10:2.

7. Stam J. Thrombosis of the cerebral veins and sinuses. New England Journal of Medicine.

2005;352(17):1791-8.

8. Camargo EC, Singhal AB. Stroke in pregnancy: a multidisciplinary approach. Obstetrics and
Gynecology Clinics. 2021;48(1):75-96.

9. Yoshida K, Takahashi JC, Takenobu Y, Suzuki N, Ogawa A, Miyamoto S. Strokes associated with
pregnancy and puerperium: a nationwide study by the Japan Stroke Society. Stroke. 2017;48(2):276-82.
10. ud Din F, Akram M, Abidin SZU, Jilani G, Saeed MW. Frequencies of different vascular etiologies
and clinical presentations in post-partum women with suspected stroke. The Professional Medical Journal.
2023;30(08):1015-20.

11. Saposnik G, Barinagarrementeria F, Brown Jr RD, Bushnell CD, Cucchiara B, Cushman M, et al.
Diagnosis and management of cerebral venous thrombosis: a statement for healthcare professionals from the
American Heart Association/American Stroke Association. Stroke. 2011;42(4):1158-92.

12.  Wright J, Hutchison A. Cardiovascular disease in patients with chronic kidney disease. Vascular
health and risk management. 2009:713-22.

13.  YuanJ, Zou X-R, Han S-P, Cheng H, Wang L, Wang J-W, et al. Prevalence and risk factors for
cardiovascular disease among chronic kidney disease patients: results from the Chinese cohort study of
chronic kidney disease (C-STRIDE). BMC nephrology. 2017;18:1-12.

Vol 30 No.19 (2023):JPTCP(1677-1684) Page | 1683



Frequencies of different vascular etiologies and clinical presentations in post-partum women with suspected stroke

14.  Sarnak MJ, Levey AS, Schoolwerth AC, Coresh J, Culleton B, Hamm LL, et al. Kidney disease as a
risk factor for development of cardiovascular disease: a statement from the American Heart Association
Councils on Kidney in Cardiovascular Disease, High Blood Pressure Research, Clinical Cardiology, and
Epidemiology and Prevention. Circulation. 2003;108(17):2154-609.

15.  Crasto W, Patel V, Davies MJ, Khunti K. Prevention of microvascular complications of diabetes.
Endocrinology and Metabolism Clinics. 2021;50(3):431-55.

16.  Jarvie JL, Metz TD, Davis MB, Ehrig JC, Kao DP. Short-term risk of cardiovascular readmission
following a hypertensive disorder of pregnancy. Heart. 2018;104(14):1187-94.

17.  Grear KE, Bushnell CD. Stroke and pregnancy: clinical presentation, evaluation, treatment and
epidemiology. Clinical obstetrics and gynecology. 2013;56(2):350.

18. Tate J, Bushnell C. Pregnancy and stroke risk in women. Women'’s health. 2011;7(3):363-74.

19. Lelubre C, Bouzat P, Crippa IA, Taccone FS. Anemia management after acute brain injury. Critical
care. 2016;20(1):1-11.

Vol 30 No.19 (2023):JPTCP(1677-1684) Page | 1684



