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ñSTROKEò



ÅUS: incidence of stroke in pregnancy is increasing.
ÅNationwide Inpatient Sample 
ÅBetween 1994ς1995 to 2006ς2007, 
ÅRates of antenatal and postpartum hospitalizations 

for stroke increased by 47% and 83%, respectively.

ÅRate of stroke: 25ς34 cases per 100,000 deliveries
ÅWhile stroke in non-pregnant woman aged 15ς44 years 

of age is 11 per 100,000 women
ÅSmall percentage of pregnant women are diagnosed 

with stroke, BUTaccounts for 12% of maternal deaths 
and contributes to significant fetal morbidity and 
mortality.

STROKE AND PREGNANCY

GrearK et al.Clin Obstet Gynecol. 2013 56

Kuklinaet al. 2011 

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23632643


Aneurysm

ÅDefinition :

ÅAcquired lesions of the major 

arteries.

ÅCommonly at branching points

ÅMechanism : 

ÅHemodynamic stress

Å Inflammation

ÅGenetic predisposition

ÅPrevalence: 

Å 3.2% in adults

ÅAge: 

ÅPeak 60-79yo

Hashimoto et al. Neur Res 2006;28
Theodotou CB. Asian J Neuros 2017; 12

Krings et al. Neuroradiology 2004;47
Vlak M. Lancet Neurology 2011;10

Rinkel G. Stroke 1998; 29



Microscopy

ÅHistopathology:

Å Intracranial arteries: No Elastica Externa

ÅDiscontinuation of media and internal elastica

ÅMore frequently acellular
Kondo et al. Stroke. 1997;28

Harrigan M, Deveikis J. 2nd Edition. Springer. 2013
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Aneurysms

PREGNANCY

Å Plasma volume 

Å Increases by 50% 

Å Plateau at 30-34w

POSTPARTUM 

Å Body prepared for event (birth) that requires rapid 

coagulation

Å Coagulation activated / fibrinogen increased

Å Coagulation inhibitors decreased



ÅSAH: pregnant 5x of nonpregnant(of same age).

Å0.01-0.05% of all pregnancies

ÅRisk of rupture increases as gestation progresses 

(peak 30-34w)

ÅValid to treat the aneurysm prior to pregnancy

HarriganM and DeveikisJ. Humana Press. 2nd ed.

Aneurysms During Pregnancy



Aneurysm Treatment: Surgery

Advantages:

Duration

Hematoma Evacuation

on

Disadvantages:

Invasive

Retraction Injury

Perforating vessels

Seizures



Aneurysm Treatment: Endov Coiling

Advantages:

Less invasive

Disadvantages:

Coil compaction with need 

for retreatment



Wide -Necked Aneurysms

Wide -Necked Aneurysm:

- Neck > 4 mm

- Dome: Neck Ratio < 2:1

Balloon-Assisted TechniqueWide-Necked Aneurysm



Balloon Remodeling



Wide -Necked Aneurysms

Wide -Necked Aneurysm:

- Neck > 4 mm

- Dome: Neck Ratio < 2:1

Balloon-Assisted Technique

Stent-Assisted Technique

Wide-Necked Aneurysm
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Case Example ïFollow-Up

6 Month Follow-Up



ARTERIOVENOUS MALFORMATION

Å Congenital vascular lesion

Å Direct connection between arteries and veins 

without intervening capillary bed

Å 0.005-0.6% of population

Å Men 55% 

Å Presentation: 

Å Hemorrhage

Å Seizures 

Å Headaches



ARTERIOVENOUS MALFORMATION

Å Congenital vascular lesion

Å Direct connection between arteries and veins 

without intervening capillary bed

Å 0.005-0.6%

Å Men 55% 

Å Presentation: 

Å Hemorrhage

Å Seizures 

Å Headaches

Å Diagnosis: NCCT, MRI, Angio



6.4% in 33m follow-up = 2.3%/year
Strokes

Mohr JP. Lancet 2011



ARTERIOVENOUS MALFORMATION

Å 27yo developed headaches during pregnancy

Å First pregnancy; 26 weeks



ARTERIOVENOUS MALFORMATION

Å 32 weeks

Å Acute neurological deterioration

Å GCS 11 / NIHSS 15
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CEREBRAL VENOUS THROMBOSIS

Å 0.5-1% of all strokes

Å Stasis of the blood, changes 

in the vessel wall, changes in 

the blood composition.

Å Clotting of the venous 

sinuses

SaposnikG et al. Stroke 2011



CEREBRAL VENOUS THROMBOSIS

Å Prior medical conditions 

Å eg, thrombophilias, inflammatory bowel disease

Å Transient situations 

Å eg, pregnancy, dehydration, infection

Å Selected medications 

Å eg, oral contraceptives, substance abuse)

Å Unpredictable events 

Å eg, head trauma)

SaposnikG et al. Stroke 2011



CEREBRAL VENOUS THROMBOSIS

Pregnancy and Puerperium
Å Causes of transient prothromboticstates. 
Å Approximately 2% of pregnancy-associated 

strokes are attributable to CVT.
Å 50% of CVT occur during pregnancy (most in 3rd

trimester) or puerperium (6-8w / 80%).

Oral Contraceptives
Å 96% of CVT caseswere using oral contraceptives



CEREBRAL VENOUS THROMBOSIS

Å Diagnostic Challenge

Å Increased intracranial pressure

Å Headaches (90%)

Å Seizures

Å Focal neurology changes

Å Hemorrhages
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CEREBRAL VENOUS THROMBOSIS

Å IMAGING
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CEREBRAL VENOUS THROMBOSIS

TREATMENT

Å Symptomatic treatment 

Å Anticoagulation

Å Catheter therapy



CEREBRAL VENOUS THROMBOSIS

Å 44yo

Å On OCP 

Å Developed headache which 

progressed to hemiparesis

Å Admitted to OSH

Å Diagnosed with SSS thrombosis 

Å Started on anticoagulation

Å Called 2/2 worsening edema

Å Hemicraniectomywith significant
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ARTERIAL STROKE

Å Highest risk in post partum period

Å Pregnancy specific causes

Å Eclampsia

Å Choriocarinoma

Å Amniotic fluid embolism

Å Post partum angiopathy

Å Post-partum cardiomyopathy

LARGE VESSEL OCCLUSION
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DWI 7:02PM

39 yo 2 months pregnant, with acute onset of right weakness, left gaze, 

and aphasia upon awakening at 4pm. Last known well unknown. OSH: 

DWI: infarct in left basal ganglia and temp lobe. On arrival at MSNC 

patient has NIHSS of 17

Raul Nogueira, MD



DWI 7:02PM

39 yo 2 months pregnant, with acute onset of right hemiplegia, left 

gaze, and aphasia upon awakening at 4pm. Last known well unknown. 

OSH: DWI: infarct in left basal ganglia and temp lobe. On arrival at 

MSNC patient has NIHSS of 17

Raul Nogueira, MD



DEFUSE 3

44%

16%

DAWN

2018 - EXTENDED WINDOW

48%

13%

NNT for 90-day independence = 2.8


