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Pregnancy-related stroke is a rare, but potentially 
devastating event. Not only do an estimated 8-

15% of pregnancy-related stroke victims die,1,2 but 
survivors may suffer profound, permanent disability.3,4 
Because stroke is rare in this population, the ability to 
estimate the incidence, identify risk factors, or report 
meaningful outcomes, such as mortality or disability, 
requires large, population-based studies. Approximately 
15% of women with pregnancy-related stroke die and 
10% of survivors are discharged to a facility other than 
home.2 Pregnancy-related stroke accounts for 5% of all 
maternal mortalities, or 0.66 per 100,000 live births.5 

The incidence of stroke in non-pregnant women aged 
15–44 years is 10.7/100,000,6 although pregnancy is 
reported to have a 13-fold risk compared to the non-
pregnant state.7 Previously recognized risk factors 
for pregnancy-related stroke include hypertension, 
preeclampsia, infection, delivery, the puerperium, non 
Caucasian race, and age older than 35.2 The pathogenesis 
and pathophysiology of stroke during pregnancy are 
not fundamentally different from that of stroke in non-
pregnant patients. Pregnancy and the postpartum period 
are associated with prothrombotic changes, including 
acquired activated protein C resistance and low levels of 
free protein S. Cerebral blood vessel reactivity changes 
and hemodynamic changes may also play a role in 
pregnancy-related strokes.8,9 Most stroke events during 
pregnancy are caused by arterial occlusions.1 Moreover, 
several risk factors such as gestational hypertension, 
smoking habits, cesarean delivery, fluid-electrolyte and 
acid-based disorders, older age, and older and greater 
parity, premature atherosclerosis, valvular heart disease, 
especially thrombophilias, are known to predispose 
pregnant woman to stroke occurrence.10-12 Recently, an 
altered maternal cardiac function and structure has been 
associated with fetal–maternal complications during 
gestational hypertension.13 Thrombophilias comprise a 
group of inherited and acquired coagulation disorders 
that are known to predispose to vascular thrombosis 
and complications during pregnancy (for example, 
abruptio placenta and fetal growth restriction).14 The 
6 weeks postpartum  and, particularly, the several days 
surrounding delivery are times of increased risk for all 
ischemic stroke (IS) types. The diagnostic approach to 

ABSTRACT

Objectives:  To evaluate the presentation, timing, 
etiology, risk factors, mortality, and outcome of 
ischemic stroke (IS), intracerebral hemorrhagic stroke 
(ICH/HS), and cerebral venous thrombosis (CVT) 
occurring during pregnancy and the postpartum period 
in southeast Turkey. 

Methods: The study was carried out from September 
2003 to September 2005 at the emergency department 
of Dicle University Hospital in the southeast part of 
Turkey. Thirty-eight stroke patients, 18-42 years of age 
with a diagnosis of stroke during pregnancy or within 
6 weeks of delivery were included. The records were 
retrospectively reviewed for presentation, gestational 
ages, strokes subtypes and time, stroke sort, stroke 
place, etiology, risk factors, hospital stay, mortality, and 
outcome.

Results: Thirty-eight patients were identified, including 
18 with IS, 15 with ICH, and 5 patients with CVT. 
Most events (89.5%) occurred in the third trimester 
and the postpartum period. A definable cause was 
identified in 61.1% of IS and 60% of CHS. Causes 
of IS include pre-eclampsia or eclampsia (22.2%), 
hypercoagulable states (16.7%), and a diverse array 
of other causes, including cardio embolism (5.5%) 
and hypotension (16.7%). Pre-eclampsia/eclampsia 
(46.7%) and ruptured atriovenous malformation  
(6.7%) were the primary causes of ICH. The mortality 
rate for all patients was 34.2%.

Conclusion: The etiology of stroke in pregnancy and the 
postpartum period is diverse. Strokes are most likely to 
occur in the third trimester and postpartum period and 
cluster in the first postpartum week. Mortality is high 
in patients with ICH. Pre-eclampsia and eclampsia are 
common causes of strokes.
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stroke during pregnancy and the postpartum period is 
similar to the approach in the non-pregnant woman, 
although eclampsia, cardio-myopathy, postpartum 
cerebral venous thrombosis (CVT), and possibly 
paradoxical embolism warrant special consideration. 
Similarly, the therapeutic approach to stroke during 
pregnancy is similar to treatment of the non-pregnant 
women with some minor modifications based on 
consideration of the welfare of the fetus.15 Aside 
from obstetrical considerations, complications of 
stroke in pregnancy are similar to those seen in non-
pregnant patients. In the short term, the most serious 
risk is herniation from cerebral edema. Seizures and 
status epilepticus as well as aspiration, sepsis, and 
the consequences of immobility, such as decubitus, 
deep venous thrombosis, pulmonary embolism, and 
pneumonia, all contribute significantly to poor patient 
outcomes. Long-term disability, including difficulty 
with childcare and return to work, are important 
considerations in these young women.15 In the differential 
diagnosis, metabolic disorders, seizures, migraine, and 
even psychogenic disorders need to be considered, but 
should be easily discerned based on history and basic 
labs and imaging. The most important differential 
consideration specific to pregnancy is eclampsia. The 
objective of this study was to estimate, with as complete 
an ascertainment as possible, the incidence, risk factors, 
disability, and mortality from pregnancy-related stroke 
in the southeast of the Anatolia Region in Turkey.

Methods. From September 2003 to September 
2005, 38 stroke patients, 18-42 years of age, with a 
diagnosis of stroke during pregnancy or within 6 weeks 
of delivery applied to the emergency department of the 
Dicle University Hospital in the southeast part of Turkey. 
The total number of pregnancy-related strokes during 
2003 and 2005 at Dicle University Hospital, including 
normal spontaneous deliveries, cesarean sections, 
abortions (>10 weeks of gestation), and continuo 
pregnancies were computed from the hospital discharge 
medical records. Data were abstracted to a form for 
each patient listing the patient name, age, presentation, 
gestational age, or week postpartum, location and type 
of infarction, demographics, presenting symptoms, 
cause, laboratory tests, results of imaging, parity, 
preeclampsia or eclampsia, stroke risk factors (history 
of hypertension, diabetes mellitus, cardiac diseases, 
anemia, thrombocytopenia, total cholesterol >200 
mg/dl, history of cigarette smoking), family history and 
treatment received. The third trimester of pregnancy was 
considered to begin with the 27th week of gestation, 
and the postpartum week one was defined to begin at 
the time of delivery, regardless of the gestational age at 
delivery. Preeclampsia was defined by hypertension in 

association with proteinuria; eclampsia was defined as the 
occurrence of seizures or a disturbance of consciousness 
in a woman with pre-eclampsia. The timing of stroke 
onset (1st through 3rd trimester and postpartum 
periods), clinical manifestations, etiologies, and outcome 
in stroke and its subtypes were also analyzed. The 
diagnosis of stroke and its subtypes were based on the 
clinical features and the data collected by examinations, 
such as brain imaging (CT or MRI), cardiac imaging 
(transthoracic or transesophageal echocardiography), 
ultrasonography of extra cranial or intracranial arteries, 
angiography (MR or conventional angiography), and 
laboratory assessment of a prothrombotic state. The 
events were classified as IS, intracerebral hemorrhage 
(ICH), or CVT based on the diagnosis listed in the 
patient’s hospital chart. Infarcts that were classified as 
IS or ICH were localized in the cortex, sub-cortical 
white matter, basal ganglia, thalamus, cerebellum, brain 
stem, pons or spinal cord. Treatments recorded during 
the hospital stays included the following: platelet 
antiaggregants, warfarin, heparin, tissue plasminogen 
activator, urokinase, antihypertensive, magnesium 
sulfate, or other (comprising any other event-specific 
treatment). The prothrombotic studies included protein 
C (free antigen and activity), protein S (free antigen, 
total, and activity), antithrombin 3 (free antigen 
and activity), lupus anticoagulant, anticardiolipin, 
and antiphospholipid antibodies. Determination of 
existing coagulopathy was confirmed by a follow-up 
prothrombotic study postpartum or positive results in 
other family members. All patients had CT or MRI 
of the brain. A diagnosis of CVT was confirmed by 
head MRI or cerebral angiography. The underlying 
etiologies were further determined in each subtype of 
stroke. Evaluation of the clinical presentation included 
evaluating medical records for the presence or absence 
on the initial day of presentation of 5 main symptoms; 
headache, focal epileptic attack, generalized tonic-
clonic epileptic attack, decreased level of consciousness, 
or sign of lateralization. Causes were classified 
according to the following 8 predetermined categories: 
1) arteriovenous malformation (AVM); 2) CVT; 3) 
hypoxia or hypotension; 4) specific hypercoagulable 
condition; 5) cardioembolic infarct; 6) pre-eclampsia/
eclampsia; 7) other definable cause of stroke; or 8) 
unknown. The incidence of stroke occurring during 
pregnancy and postpartum was determined by dividing 
the number of strokes by the number of pregnancies 
for overall and each subtype of stroke. The number 
of pregnancies included the total number of normal 
spontaneous deliveries, cesarean sections, and abortions 
during the study. As our hospital is a tertiary medical 
center, a corrected stroke incidence was also calculated 
after excluding the patients who were referred from 
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other hospitals. The discharge disposition was assessed, 
and the patients were categorized as either going home, 
transferring to a rehabilitation center or died. Finally, 
patients at discharge were classified as either having or 
not having a neurologic deficit.

In this study, the exclusion criteria included patients 
with major operation in the last 6 months, brain trauma 
in the last 3 months, history of trauma prior to stroke 
(particularly for ICH), patients that were dead due 
to stroke at presentation to the emergency room, and 
patients with bleeding, for example, genitourinary 
bleeding, gastrointestinal bleeding, at least one time due 
to a hematological disorder.

Results. During the 2 year period, 38 patients of 
29.2±7.23 years of age (range 18-42) experienced 
stroke during pregnancy and the postpartum period, 
including 18 (47.4%) patients with IS, and 15 (39.5%) 
patients with ICH. All of the patients were living in the 
southeast of Turkey, and were Caucasian. 

Condition of consciousness on presentation. All of 
the patients were forwarded from second step health 
institutions. They arrived at our hospital within the 
first 10 hours from stroke occurrence. At the time of 
presentation, the consciousness of 26.3% of patients 
was open, and the consciousness of 73.3% of patients (8 
somnolence, 7 stupor, 13 coma) was poor. The mortality 
rate was 10% for patients presenting with opened-
consciousness, whereas, for patients presenting with 
poor-consciousness it was 44.4%. The rate of IS among 
the patients presenting with opened-consciousness 
was determined as 70%, and for ICH was 30%. The 
rate of IS among the patients presenting with poor 
consciousness was determined as 39.3%, 42.9% for 
ICH, and 17.8% for CVT. The highest mortality rate 
(69.2%) was among patients presenting with comma. 
The rate of ICH among the patients presenting with 
comma was 53.8%, 30% for IS, and 15.4% for CVT.

Complaints of patients on presentation. On 
presentation, 28.9% of patients had symptoms of 
headache, 21.1% with focal and generalized tonic colonic 
attacks (GTCA) (one focal attack, 7 GTCA), 26.3% 
with loss of consciousness, and 23.7% with lateralization 
symptoms. The rate of IS and ICH among the patients 
presenting with headache was equal (45.5%), and the 
mortality rate for this group was 27.3%. The IS rate in 
those presenting with focal or GTCA was higher (4/7); 
the mortality rate for this group was 42.8%. The rate of 
ICH in patients presenting with loss of consciousness 
was 70%, 20% in IS, and 10% in CVT. The highest 
mortality rate was detected in this group. The ratio of 
IS/ICH of the patients presenting with lateralization 
sign was 2/7, and only one patient was lost.

Gestational age, age of patients, time of stroke, and 
mortality. Ischemic stroke was mostly prevalent in 
the 18-24 age group, ICH in the >36 age group, and 
CVT mostly in women in the 25-30 age group. The 
highest mortality rate in all groups was found in the 
>36 group of age. One patient (2.6%) had stroke in the 
first trimester, 7.9% in the second trimester, 10.5% in 
the third trimester, 63.1% in the first postpartum week 
and, 15.9% within 6 weeks postpartum (except the first 
week postpartum). Most of the strokes (63.1%) occurred 
within the first 7 days of the postpartum period. Six 
(15.8%) patients were primiparous and 84.2% were 
multiparous. None of our patients had stroke in their 
third pregnancy. Ischemic stroke occurred in the first 
postpartum week in 61.1%, ICH in 66.7%, and CVT 
in 60% (Table 1).

Type of delivery, places of delivery, stroke, and 
mortality. Of patients with stroke, 63.2% had normal 
spontaneous vaginal delivery (NSVD), 13.2% through 
cesarean section (C/S), 13.2% through spontaneous 
abortion, compulsory abortion was performed on a 
patient due to intrauterine death. Pregnancy in the 
remaining 3 (7.9%) patients was ongoing. Ischemic 
stroked occurred in 41.7% of patients with NSVD, 
ICH in 54.2%, and CVT in 4.1%, the mortality rate 
in this group was 33.3%. Two patients with IS, and 2 
patients with ICH delivered by C/S. The mortality rate 
was 20% among C/S patients. We found a higher rate 
(50%) of CVT among patients who had abortion, and 
the mortality was 66.7% in this group. Of deliveries, 
47.1% occurred at home without any health services, 

Table 1 - Gestational age, patient age, time of stroke, and mortality.
 

Variable IS ICH CVT Total Exitus

Age groups
  18–24
  25–30
  31–36
  >36

7 
3
6
2

2 
4
3
6

-
4
1
-

  9
11
10
  8

3
4
3
3

Number of pregnancies 
  First pregnancy
  Second pregnancy
  Third pregnancy
  Fourth pregnancy
  Fifth pregnancy
  >6 pregnancies

4 
3
-
5
3
3

1 
4
-
4
3
3

1 
1
-
3
-
-

6 
8
0

12
6
6

1
3
-
5
3
1

Time of strokes 
  First trimester
  Second trimester
  Third trimester
  First postpartum week 
  Sixth postpartum week (except   
  postpartum week one) 

1 
2
1
11
3

- 
1
2
10
2

- 
-
1
3
1

1 
3
4

24
6

1 
1
2
9
-

IS - ischemic stroke, ICH - intracranial hemorrhage, 
CVT - cerebral venous thrombosis
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and 52.9% occurred in hospital. The incidence of IS, 
ICH, and CVT was higher among deliveries in hospital 
compared with deliveries at home. The mortality rate 
for home deliveries was 31.2%, compared with 38.8% 
for hospital deliveries.

Etiology, risk factors, family history, emerging 
strokes, and mortality. The etiology of 34.2% of 
patients was determined as preeclampsia/eclampsia. Of 
the eclampsia cases, 46.1% resulted in death. Ischemic 
stroke occurred in 30.8% of this group, ICH in 53.8%, 
and CVT in 15.4%. The mortality rate due to pre-
eclampsia/eclampsia in IS was 33.3%, 50% in ICH, 
and 16.7% in CVT. There was hypercoagulability in 
3 patients and protein S deficiency was also observed. 
Ischemic stroked occurred in all 3 patients with 
hypercoagulability and one was lost. In one of the 2 
patients with cardio embolic origin there was mitral 
valve replacement, and in the other arterial fibrillation 
was observed. The former was recorded in connection 
to ICH and the latter to IS. Only in one patient was 
arteriovenous malformation (AVM) observed, ICH 
developed in this patient and was lost. Ischemic stroke 
due to hypotension (<50/30 mm Hg) developed in 3 
patients, and all 3 survived. A distinctive reason could 
not be found in 16 (42.1%) patients, 6 of which had 
IS, 3 had ICH, and 3 had CVT. Three patients of this 
group were lost (Table 2). The determinable risk factors 
for strokes related to pregnancy in our study were DM 
due to pregnancy and hypertension, the stroke attacks 
experienced before, pre-eclampsia/eclampsia, cardiac 
diseases, abnormal laboratory values (<25% hematocrit, 
<50 L/UL platelet, >80 U/L aspartate aminotransferase/ 
alanine aminotransferase (AST/ALT) = hemolysis, 
elevated liver enzymes, low platelets (HELLP), 200 
mg/dl hypercholesterolemia) and smoking. The blood 
pressure in 18 patients (47.4%) was above 155/105 
mm Hg. The mortality rate was 33.3% in those with 
pregnancy induced hypertension. Diabetes mellitus due 
to pregnancy developed in 4 patients. Pre-eclampsia/
eclampsia was observed in 13 patients (34%). The 
mortality in this group was 46%. Two patients had 
already had stroke attack due to cardio emboli. One 
presented due to ICH and the other due to IS; both 
died. Mitral valve replacement was observed in one 
patient before the stroke, arterial fibrillation in another, 
both had a history of hypertension. One patient with 
hypertension was lost due to ICH. On first laboratory 
evaluation, 4 of 7 patients (57.1%) had <25% of normal 
hematocrit range. Both of the 2 patients with platelet 
ranges of < 50 K/L, 6 of the 20 patients (30%) with 
>200 mg/dl cholesterol range, and 3 of the 4 patients 
(75%) with >80 U/L AST and ALT ranges were lost. 
Three patients had a smoking habit before and during 
pregnancy, and none were lost (Table 2).  

Family history, drug usage during pregnancy, stroke, 
and mortality. There was cerebrovascular incident (SVI) 
in the history of 3 patients. One had IS, one ICH, 
and the other had CVT. Ischemic stroke developed in 
3 patients with a history of familial hypertension. All 
patients with hypertension and SVI on family history 
survived. Ten patients were observed to have kept using 
drugs throughout the pregnancy due to various reasons. 
Four patients had been using only antihypertensive 
agents, 4 antihypertensives with anti diabetics, and 
2 antihypertensives with anticoagulant agents. Four 
patients (40%) from this group were lost (Table 2). 

Duration of hospitalization, time of mortality, 
strokes, and general mortality. The average duration 
of hospitalization for IS was 10.6 days, for ICH was 
9.5 and for CVT was 14.8. In general, for all patients 
the average duration of hospitalization was  10.7 days. 
Seventy-seven percent of deaths occurred within the 
first 72 hours, 15.4% in the following 3-10 days, and 
7.7% occurred between 10-12 days after hospitalization. 
All deaths were due to ICH and CVT, and 57.1% of 
deaths due to IS occurred within the first 72 hours of 
hospitalization. The mortality rate was lower among 
those with hospitalization (Table 2). 

Table 2 - Etiology, risk factors, familial history, drug use in pregnancy, 
hospitalization stay, developed strokes, and mortality.

Variable IS ICH CVT Total Exitus

Etiology 
  Eclampsia/preeclampsia
  Hypercoagulability
  Cardio emboli
  Arteriovenous 
   malformation
  Hypotension
  Unknown 

4 
3
1
-

3
7

  7 
  -
  1
  1

  -
  6

2 
-
-
-

-
3

13 
  3
  2
  1
  
  3
16

6 
1
2
1

-
3

Risk factors 
  Gestational DM
  Gestational 
   hypertension
  Prior stroke
  Eclampsia/preeclampsia
  Cardiac diseases 
  <25% hematocrit 
  <50 K/UL platelet
  >200 cholesterol
  >80 U/L AST/ALT
  Cigarette smoking

1 
6

1
4
1
3
1
9
2
2

  3 
10
 
 1
  7
  1
  3
  1
  8
  2  
  -

- 
2

-
2
-
1
-
3
-
1

  4 
18
 

  2
13
  2
  7
  2
20
  4
  3

3 
6

1
6
2
4
2
6
3
-

Hospitalization stay 
  72 hours
  3-10 days
  11-20 days
  >20 days

6 
4
5
3

  5 
  4
  4
  2

1 
1
1
2

12 
  9
10
  7

10 
2
1
-

General mortality n (%) 5 (27.8%) 6 (40%) 2 (40%) 13 (34.2%)

IS - ischemic stroke, ICH - intracranial hemorrhage, CVT - cerebral 
venous thrombosis, DM - diabetes mellitus,  AST - aspartate 

aminotransferase, ALT - alanine aminotransferase
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Location of strokes and outcome. Fifty percent of 
IS developed in the left hemisphere with 44.4% in the 
right hemisphere; 46.7% of ICHs developed in the 
right and 40% in the left hemisphere. Eighty percent 
of CVTs developed in the sagittal sinus. Forty-four 
percent of IS patients, 33.3% ICH patients, 40% of 
CVT patients, and a total of 39.5% of all patients were 
sent to the physical treatment and rehabilitation center 
due to neurological deficit after being discharged from 
hospital. Twenty-eight percent of IS patients, 26.7% 
of ICH patients, 27% of CVT patients, and a total of 
26.3% of all patients showed full recovery on discharge. 
The mortality rate among all the patients due to IS was 
27.8%, 33.3% due to ICH, and 20% due to CVT. The 
general mortality rate was observed as 34.2% (Table 3).

Discussion. Although it is widely believed that 
pregnancy is associated with an increased risk of stroke, 
there are no consistent findings regarding the incidence 
of stroke during pregnancy and postpartum.7,16,17 The 
presenting signs and the proportion of subtypes of 
strokes may be different from each other. In Frank et al’s 
study,18 the incidence of loss of consciousness, headache, 
and deep coma in patients with ICH was 73%, 64%, 
and 45%. It is reported in this study that the majority of 
patients with IS presented with headache; and 20% of 
patients with CVT presented with loss of consciousness. 
In our study, most of the patients presented with 
somnolence, stupor, and coma. The incidence of ICH, 
IS, and CVT in patients presenting with coma was 
53.8%, 30.8%, and 15.4%. The majority of complaints 
determined at presentation were headache and of loss 
conscious.

The incidence of pregnancy-related stroke varies in 
different studies. In a study reported by Jeng et al,19 

the incidence of pregnancy-related stroke was 46.2 per 
100,000 pregnancies. For this study, the incidence of 
IS, ICH, and CVT during pregnancy or postpartum 
was 16.0, 18.1, and 10.0 per 100,000 pregnancies. In 
addition, the rate of stroke occurrence was significantly 
higher in the postpartum period than in each trimester 
of pregnancy. In another study,18 the rate of IS, ICH, 
and CVT was determined as 58.3%, 30.6%, and 11.1% 
during pregnancy and the postpartum period. In our 
study, the incidence of IS, ICH, and CVT of pregnancy-
related stroke during pregnancy and postpartum was 
20.1, 16.8, and 5.6 per 100,000 pregnancies. The higher 
incidences of stroke, especially infarction, noted in our 
study, and those of Jeng et al,19 and Jaigobin and Silver,1 

were similar. When the entirety of pregnancy and the 
postpartum state are considered, there is an increased 
rate of all forms of stroke.

Controversy exists in the literature regarding 
the timing of stroke in pregnancy and postpartum. 
Some studies have reported that the risk of stroke is 
increased only in the postpartum period and not during 
pregnancy.12,20 A study conducted in the Baltimore-
Washington areas reported a 5.5-fold increase in IS, an 
18.2-fold increase in ICH, and a 7.9-fold increase in 
all stroke for puerperal (postpartum period) women.21 

Another study in Sweden revealed that increased 
risks of circulatory diseases, including stroke, were 
confined to the immediate pre-delivery and postnatal 
period.12 Sharshar et al,22 in a French population study, 
concluded that the prevalence of non hemorrhagic 
stroke does not seem to be much increased during 
pregnancy and postpartum, however, they found an 

Table 3 - The outcome and the regions of stroke occurrence.

Region Outcome

Exitus Discharged with 
deficit

Discharged with 
complete recovery

Total

Ischemic stroke 
  Right hemisphere infarct
  Right hemisphere hemorrhagic infarct
  Left hemisphere infarct
  Left hemisphere hemorrhagic infarct
  Brain-stem-cerebellum infarct

  -
  1
  2
  2
  -

  -
  3
  3
  1
  1

  1
  3
  1
  -
  -

  1
  7
  6
  3
  1

Intracranial hemorrhage
  Right hemisphere hemorrhage
  Left hemisphere hemorrhage
  Pons hemorrhage
  Arteriovenous malformation

  2
  3
  1
  -

  1
  3
  -
  1

  4
  -
  -
  -

  7
  6
  1
  1

Cerebral venous thrombosis 
  Sagittal sinus
  Transverse sinus

  2
  -

  2
  -

  -
  1

  4
  1

Total 13 15 10 38
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increased rate of hemorrhagic stroke (ICH). Kittner 
et al20 found an increase in both ICH and IS in the 
postpartum period, but no increase in the rate of 
cerebral infarction during the pregnancy itself. In Frank 
et al’s study,18 it was identified that the majority (86%) 
of pregnancy-related strokes occurred after the onset of 
the third trimester. It is stressed in this study series of 
patients that, pre-eclamptic/eclamptic related events 
occurred as early as 30 weeks gestation and as late as the 
second postpartum week. According to the Baltimore-
Washington Cooperative Young Stroke Study,20 the 
risk of IS or ICH during pregnancy and the first 6 
weeks postpartum was 2.4 times greater than during a 
comparable period for nonpregnant women of similar 
age and race. More importantly, this study reported 
no increased risk of IS during pregnancy, but showed 
a relative risk of 8.7 during the 6 weeks postpartum. 
Intracerebral hemorrhage showed a small relative risk 
of 2.5 during pregnancy, but increased dramatically to 
a relative risk of 28.3 in the 6 weeks postpartum. In our 
study, the majority of pregnancy-related strokes (31.6%) 
occurred in the fourth pregnancies of patients. Nine of 
13 deaths occurred among the patients who had 4 or 
more pregnancies. Seventy-eight percent of IS, 80% of 
ICH, and 80% of CVT occurred in the postpartum 
period. In addition, 61.1% of IS, 66.7% of ICH, and 
60% of CVT occurred within 7 days after delivery. In 
our series, 63.1% of strokes occurred within the first 
postpartum week. The majority (50%) of pregnancy-
related strokes that occurred in the third trimester were 
ICH. For all subtypes, only 4 stroke events occurred in 
the first and second trimesters.  

The risk factors for pregnancy-associated stroke have 
been examined in several studies. Older age, cigarette 
smoking, and older and greater parity were each 
associated with an approximate 2-fold increase in the 
risk of stroke during pregnancy and the postpartum 
period.11,12,23 Cesarean section and preeclampsia were 
associated with an approximate 6-fold increase in stroke 
risk. Different studies,2,24,25 examined risk factors such 
as hypertension, infection, non-Caucasian race, and 
age older than 35. The risk factors stressed in different 
studies26-39 are determined as migraine headaches, 
thrombophilia, lupus, heart disease, sickle cell disease, 
thrombocytopenia, diabetes, substance abuse, smoking, 
anemia, blood transfusion, and high levels of estrogen. 
Frank and colleagues18 determined that the most 
common cause of IS (23.8%) in their case series was 
cardio embolism. In this study, the incidence of cardio 
embolic strokes due to valvular heart disease was 
14.2%. In our study, the most common (34.2%) cause 
of strokes was pre-eclampsia/eclampsia. Six of 13 deaths 
were among the patients whose etiology determined 
pre-eclampsia/eclampsia. Apart from pre-eclampsia/

eclampsia, the causes of strokes we determined were 
hypercoagulable state (7.9%), cardio embolism (5.3%), 
hypotension (7.9%), and AVM (in only one patient). 
Sixteen of 38 patients (7 IS, 6 ICH, and 3 CVT) had no 
definable cause. The other determinable risk factors in 
our series were gestational diabetes mellitus, gestational 
hypertension, prior strokes, pre-eclampsia/eclampsia, 
hearth diseases, anemia, thrombocytopenia, and 
hypercholesterolemia. 

Patients with hyperglycemia and high blood pressure 
should pay more attention for strokes during pregnancy. 
In addition, for adult male, and female patients in general, 
the risk of hemorrhagic stroke correlates directly with 
the degree of elevation of systolic blood pressure and is 
less related to, but not independent of, diastolic blood 
pressure.36 So many studies39-41 recommend receiving 
antihypertensive agents when systolic blood pressure is 
more than 155 mm Hg or diastolic blood pressure is 
sustained at more than 105 mm Hg, or both. Chesley42 
could have prevented not only convulsions, but also 
could have prevented cerebrovascular hemorrhage by 
using antihypertensive agents for patients with pre-
eclampsia and eclampsia. In our study, 10 patients 
whose systolic blood pressure were more than 155 mm 
Hg or diastolic blood pressure were more than 105 mm 
Hg or both, received antihypertensive agents. For this 
group, stroke occurred in 6 patients (2 IS, 4 ICH). 
Four patients with a level of blood glucose higher than 
160 mg/dl received antidiabetic agents. In addition, 
2 patients received anticoagulant agents due to heart 
diseases. 

It is understood from different studies that the 
mortality incidences of pregnancy-related strokes 
vary from 0-38%. It has been estimated that, overall, 
cerebrovascular disorders contribute to as many as 12% 
of maternal deaths.43 Only a few studies, however, have 
elaborated on maternal and fetal outcomes. In 1968, 
Cross and colleagues21 reported a 26% maternal death 
rate from pregnancy-related stroke. More recently, 
the Ile de France study22 based on a small number of 
cases, reported no maternal deaths in patients with IS. 
In Frank et al’s study,18 only one of 36 patients died. 
In Lanska and Kryscio,2 and James et al’s26 studies, 
the mortality rates were reported as 3.3% and 4.1%. 
Differences in management of stroke in pregnancy 
in different populations may account for differing 
estimations of mortality. In the study of Witlin et al,37 

(which found a mortality rate of 29%), 10 of 24 cases 
were complicated by patient delay in seeking medical 
attention. In our study, the mean hospital stay was 10.6 
days. The majority (76.9%) of the deaths occurred 
within 72 hours after the event. The mortality for IS, 
ICH, and CVT were 27.8%, 40%, and 40%. The 
mortality for all patients was 34.2%. 
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Functional outcome in women after pregnancy-
related stroke is quite varied. In the Ile de France 
study,22 half of surviving women were left with mild to 
moderate deficits, while the remaining half recovered 
completely. Lanska et al2 discharged 10% of survivors 
to a facility other than home. In another study,18 it 
was reported that a similar proportion of IS and ICH 
(68% and 64%) had clinical deficits at discharge 
from the hospital. Morbidity, however, was greater in 
patients with ICH. The majority of their patients with 
ICH required discharge to a rehabilitation center or 
nursing home. The majority of patients with IS were 
discharged home, as were 3 of 4 patients with CVT. In 
our study, 44.4% of IS, 33.3% of ICH, and 40% of 
CVT left the hospital with neurologic deficits, so they 
were transported to the rehabilitation center. However, 
27.8% of IS, 26.7% of ICH, and 20% of CVT were 
discharged home with complete recovery. 

In conclusion, in this investigation of women in 
Southeast Turkey women with pregnancy-related stroke, 
we found the first postpartum week and the several days 
surrounding delivery are times of increased risk for IS, 
ICH, and CVT. Pre-eclampsia/eclampsia, gestational 
hypertensive, and gestational diabetes mellitus, and 
heart diseases were the most common causes of IS, 
ICH, and CVT. The mortality rate among patients 
with ICH is the highest. We believe that women 
who have severe preeclampsia or eclampsia and severe 
systolic hypertension (> 155 mm Hg), and diastolic 
hypertension (>105 mm Hg) are at special risk for ICH 
and CVT. These patients deserve immediate and special 
attention, intensive care, and antihypertensive therapy 
to reduce their risk of such strokes. Understanding the 
cause of pregnancy-related stroke and identification of 
women at risk are the first steps.
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STATISTICS

Excerpts from the Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals updated November 2003. 

Available from www.icmje.org

Describe statistical methods with enough detail to enable a knowledgeable 
reader with access to the original data to verify the reported results. When 
possible, quantify findings and present them with appropriate indicators 

of measurement error or uncertainty (such as confidence intervals). Avoid 
relying solely on statistical hypothesis testing, such as the use of P values, 

which fails to convey important information about effect size. References for 
the design of the study and statistical methods should be to standard works 

when possible (with pages stated). Define statistical terms, abbreviations, and 
most symbols. Specify the computer software used.
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