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1  |  INTRODUCTION

Ischemic stroke during pregnancy is rare but constitutes 
a disastrous disease during a crucial period in life respon-
sible of a significant mortality and a high morbidity. It 
is responsible of one eighth of deaths during pregnancy. 
Physiological changes during pregnancy and puerperium, 
in coagulability, circulatory dynamics, immune system, 
and connective tissue structure, confer an increased risk 
for ischemic as well as hemorrhagic stroke. This risk is 
especially the highest during the third trimester until 
6  weeks postpartum, which coincide with the highest 
rates of hypertensive disorders of pregnancy and gesta-
tional hypercoagulability. Thus, stroke can occur earlier in 
pregnancy and the pathophysiological mechanism is still 
not fully understood until now. We report herein a rare 
case of stroke in a young woman into the first trimester 
pregnancy with a negative exhaustive etiological workup.

Stroke is the fourth main cause of women's death and ac-
counts for one eighth of all pregnancy- associated deaths.1 
Incidence of pregnancy- associated stroke ranges from 3.8 
to 34.2 per 100,000 births.1,2 Pregnancy and puerperium 

confer a threefold higher risk for ischemic and hemor-
rhagic stroke, compared with nonpregnant women.3 This 
risk varies depending on the stage of pregnancy, and it is 
the most elevated from the third trimester until 6 weeks 
postpartum, coinciding with the highest rates of hyperten-
sive disorders of pregnancy and gestational hypercoagula-
bility.3 Most pregnancy- associated strokes appear to result 
from some pathological conditions overlaid by the physi-
ological changes of pregnancy, delivery, and the postpar-
tum period, but others remain unexplained.4

2  |  CASE REPORT

A 34- year- old woman presented to our department of neu-
rology in the military hospital. She was 9 weeks pregnant. 
It was her 5th pregnancy with three healthy kids and one 
spontaneous abortion in the second month of pregnancy 
3 years ago. She had no remarkable past medical history 
or any vascular risk factor. The patient presented a sud-
den onset of a slurred speech, and a facial asymmetry, 
which spontaneously and partially regressed after 90 min. 
Initial neurological exam at admission showed a right 
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Abstract
Pregnancy- associated ischemic stroke is rare. The degree of the risk is the highest 
in the third trimester, but clinicians should be also wary from the beginning of 
the pregnancy as the risk still exists like demonstrated by our case.

K E Y W O R D S

acute ischemic stroke, first trimester pregnancy, pregnancy

www.wileyonlinelibrary.com/journal/ccr3
mailto:﻿￼
https://orcid.org/0000-0003-3557-9916
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:ouerdiene.asma@gmail.com


2 of 4 |   OUERDIENE et al.

central facial palsy and right hyperreflexia, scoring NIHSS 
to 1 controlled 0 with a complete regression of symp-
toms 5 h later. The cerebral magnetic resonance imaging 
(MRI) showed ischemic stroke in the territory of the left 
middle cerebral artery in the centrum semiovale. Time- 
of- Flight (TOF) angio- MRI and cervical FAT- Saturation 
sequences were normal. Blood pressure was normal. An 
extended blood panel workup revealed only a mild iron 
deficiency anemia (Hb 10.8 g/dl), without other relevant 
abnormalities. Serum markers for thrombophilia (Protein 
C, protein S, antithrombin III, factor II, factor V, meth-
ylenetetrahydrofolate reductase, and fibrinogen), autoim-
mune (antinuclear antibodies, anti- double stranded DNA, 
anti- neutrophil cytoplasmic antibodies, and antiphos-
pholipid antibodies) and infectious diseases, were nor-
mal. Ultrasonography of supra- aortic trunks was normal, 
and ECG monitoring, transthoracic, and transesophageal 
echocardiography were also normal. Serial obstetric ultra-
sonography was unremarkable. She was put on low doses 
of aspirin (150  mg) and on prophylactic low molecular 
weight heparin (LMWH; enoxaparin 4000 anti- Xa IU) for 
the duration of her pregnancy. She remained neurologi-
cally stable and was discharged home 1 week after admis-
sion. She gave birth to a healthy full- term baby, by eutocic 
delivery. LMWH was stopped after postpartum, and no 
recurrence of stroke happened until this day.

3  |  DISCUSSION

Stroke is infrequent during pregnancy and puerperium 
but constitutes a disastrous complication. The incidence 
of pregnancy- related stroke ranges from 3.8 to 34.2 per 
100,000 maternities with the highest risk in the early post-
partum period.1 Identification of risk factors and under-
lying pathophysiological mechanisms is primordial for 
stroke prevention and management.

Few studies have investigated detailed causes in patients 
with pregnancy and puerperium- associated ischemic 
stroke. In fact, pregnancy is responsible of physiological 
changes in coagulability, circulatory system, connective 
tissue structure, and immune responses, in adaptation to 
childbearing's demands.4 Thus, these changes are respon-
sible of an increased risk of ischemic and hemorrhagic 
stroke especially from the third trimester until 6  weeks 
after postpartum, coinciding with the highest rates of hy-
pertensive disorders of pregnancy and gestational hyper-
coagulability,3 unlike our case who presented a stroke in 
the first trimester. Hemodynamic changes include an in-
crease in cardiac output and blood volume beginning from 
the first weeks of pregnancy, and a cardiac remodeling 
with physiological ventricular hypertrophy.2 This increase 
in blood volume can cause strain on the vessel walls. The 

increased cardiac output may exacerbate or cause struc-
tural changes, resulting in turbulent blood flow around 
cardiac or major vessel abnormalities increasing the risk 
of formation of clots that can dislodge and cause ischemic 
strokes.5 A failure to adapt to all of these changes can re-
sult in cardiovascular complications in pregnant women 
with known cardiac disease, or even reveal an unknown 
underlying cardiac disease.2 Hypercoagulability begin-
ning at 11 weeks, results from an increase in coagulation 
factors VII, X, XII, fibrinogen and plasminogen activator 
inhibitors, and a decrease in anticoagulant factors protein 
C and antithrombin, especially during the third trimes-
ter and in early postpartum.1 This hyper- coagulable state 
along with venous stasis is responsible of a higher risk of 
thromboembolic complications.1 If a woman has a genetic 
predisposition for increased clotting or decreased fibrino-
lysis, her ability to form and maintain clots may be further 
enhanced. If she also has factors that contribute to clot 
formation, such as vascular defects or injuries, her risk of 
a thromboembolism is greatly increased.5

Ischemic stroke can thus be related to other condi-
tions exclusively associated with pregnancy including 
preeclampsia, eclampsia with HELLP syndrome or pos-
terior reversible encephalopathy syndrome, postpartum 
cardiomyopathy, cerebral angiopathy, choriocarcinoma 
with trophoblastic embolism or cerebral metastases with 
direct vascular damage, and amniotic fluid embolism,1,2 
which were eliminated in our patient. However, up to 40% 
of ischemic strokes have no identifiable cause despite in-
vestigations and are regarded as cryptogenic similar to our 
case.1

The understanding of the complex pathophysiological 
mechanisms underlying such pregnancy- related stroke 
remains unfortunately limited. Most reports seem to in-
criminate the hemodynamic changes brought about by el-
evated blood volume and cardiac flow during pregnancy, 
besides the prothrombotic state, but without convincing 
evidence.6

The clinical approach to the assessment and investiga-
tion of ischemic stroke during pregnancy is not different 
from that in nonpregnant women. In Tunisia, seen the rare 
occurrence of stroke during pregnancy, screening includ-
ing serum markers for thrombophilia and autoimmune 
diseases are performed only in certain circumstances with 
high risk, like in case of the occurrence of two or more 
miscarriages, and in the presence of personal or family 
history of thrombotic events, outside these circumstances 
no special screening is done.

Regarding stroke management during pregnancy, 
there is still no consensus. The investigation and man-
agement of stroke in pregnancy should follow published 
guidelines like in nonpregnant women. Thus, treatment 
risk must be balanced against the potential of maternal 
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disability and death. Treatment with recombinant tissue 
plasminogen activator (rTPA) in ischemic stroke during 
pregnancy should be considered. In fact, rTPA does not 
cross the placenta and so does not have teratogenic or 
hemorrhagic risks to the fetus. The risk of rTPA in preg-
nant women is comparable to nonpregnant women7 but 
more studies need to be conducted to analyze the risk/
benefit. Mechanical thrombectomy is an interesting ap-
proach in this population and may be preferable to in-
travenous thrombolysis seen the higher risk of maternal 
hemorrhage in late pregnancy using rTPA, but intrapro-
cedural radiation risks should be considered.2,7 Aspirin 
was found to be safe for use in the second and third tri-
mesters, and during lactation period in low daily doses 
(50– 150  mg/day) without teratogenic effects. Thus, data 
on safety in the first trimester are limited, there are some 
but inconsistent reports of birth defects such as gastro-
schisis, but other studies and meta- analyses of aspirin use 
for prevention of preeclampsia even before 11 weeks do 
not support the same findings.2,3 Aspirin was used in our 
patient in low doses, and no noxious effects were noted. 
The impact of antiplatelet agents such as ticagrelor and 
clopidogrel on fetal development has not been well stud-
ied; therefore, these are not recommended for use during 
pregnancy, but rather should be considered on a case- by- 
case basis.7 Oral anticoagulants are contraindicated during 
pregnancy seen the demonstrated teratogenic effects. Low 
molecular weight heparins (LMWH) and unfractionated 
heparin (UFH) are the anticoagulants of choice during 
pregnancy, as they do not cross the placenta.7 Aspirin 
and anticoagulants should be withdrawn before delivery 
(1  week prior for aspirin and 24  h prior for heparin) in 
order to allay the postpartum bleeding risks.7 The choice 
between aspirin or heparin depends on the underlying 
stroke etiology like in nonpregnant patients. In the case 
of cryptogenic stroke like in our case, there is no benefit 
demonstrated between therapies.8 Several studies are cur-
rently underway to determine whether anticoagulation 
or antiplatelet therapy is the best preventive strategy in 
cases such as ours.6 In Tunisia, most of medical teams use 
aspirin in monotherapy in case of preeclampsia, and as-
sociate it with low molecular weight heparin (LMWH) in 
case of history of thrombotic events in pregnant women. 
For Zhu et al6 who described a similar case of cryptogenic 
stroke in a 28- year- old woman, 9  weeks pregnant, pre-
ferred prophylactic LMWH in monotherapy (enoxaparin 
4000 anti- Xa IU) considering the possible implication of a 
prothrombotic state as suggested by literature, which was 
replaced by a daily dose of 160 mg of aspirin after postpar-
tum. Peksa et al9 used the association between aspirin and 
prophylactic enoxaparin in a 35- year- old- woman who was 
also 9 weeks pregnant and presented a cryptogenic stroke 
like in our case.

4  |  CONCLUSION

Pregnancy- related ischemic stroke is rare but its risk is 
high seeing the countless physiological changes during 
pregnancy. The degree of the risk is the highest in the 
third trimester, but clinicians should be also wary from 
the beginning of the pregnancy as the risk still exists, 
which was demonstrated by our case. Early detection and 
intervention prevent long- term morbidity and mortality. 
Fortunately, this patient's prognosis was excellent. A pre-
liminary risk assessment for stroke needs to be considered 
and be included as a part of routine antenatal care proto-
col and patient stratification can be done accordingly for a 
better and aggressive management.
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