
A STROKE STORY
Twenty-seven-year-old Dorothea Parker 
was brought in by her mother to a small 
community emergency department 
(ED) with complaints of a migraine 
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While the overall incidence of stroke is decreasing in the general population, it is increasing in pregnant 
women. Pregnancy itself is a risk factor for stroke. Hypertension, advanced maternal age, and obesity 
contribute to an increased risk of stroke in pregnancy (Elgendy et al., 2021). Treatment modalities used in 
the general population should not be withheld from pregnant women. 
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reported as 5/10 unrelieved by 650 mg 
of Tylenol®. Her headache began in the 
morning about three hours before her 
arrival at the ED. She reported a history 
of migraines and seasonal allergies and 

denied any other medical history. She 
was 28 weeks pregnant with her second 
child and denied any current or previous 
pregnancy problems. The date of her 
last menstrual period (LMP) coincided 



Before Dorothea was sent home with 
instructions, the ED nurse obtained a 
set of vital signs. She notified the ED 
physician that they were “slightly elevat-
ed” and that Dorothea seemed “anxious” 
and complained of nausea. 

Vital signs recorded as headache 3/10, 
T 97.8 BP 164/92 HR 93 RR 23 and 
an SPO2 of 93%. The ED physician 
ordered a 20 mg dose of IV push labeta-
lol. The nurse rechecked the BP 10 
minutes later, and the BP was 166/98. 
The RN then administered 20 mg of 
labetalol over 2 minutes and reported 
to the physician the dose was given. The 
ED physician ordered a 40 mg dose 
of IV push labetalol to follow if the 
blood pressure remained elevated. Ten 
minutes later, the RN recorded a BP of 
165/98 and administered the second 
dose of 40 mg of IV push labetalol. 
The RN requested bedside physician 
evaluation for patient reports of a 
“pounding headache.”

The ED physician notified the neurol-
ogist and OB hospitalist on call. The 
ED physician noted that Dorothea’s 
eyes appear to deviate up and to the 
left on an exam. She denied any blurry 
vision but was nauseated. After quickly 

consulting with the OB hospitalist, he 
ordered a computed tomography (CT) 
scan of the brain with and without con-
trast. The OB hospitalist also requested 
the ED physician order a 4-gram load-
ing dose of IV magnesium sulfate and 
administer the magnesium loading dose 
stat before transfer to CT. (Magnesium 
sulfate is used to prevent seizures).

The OB hospitalist also ordered 12 mg 
of betamethasone to be given immedi-
ately to facilitate lung maturity in the 
fetus and notified the ED physician that 
she would be there in 10 minutes to 
perform a bedside evaluation. The OB 
hospitalist notified the L&D unit of 
patient status. 

The ED nurse started the 4-gram bag 
of magnesium as a loading dose. Before 
Dorothea was transferred to CT, a 
recheck of the BP occurred and was 
174/108. The ED RN administered a 
dose of 80 mg of IV push labetalol over 
2 minutes and notified the ED physician. 

Dorothea had just been connected to 
a portable monitor when she began to 
seize. The ED physician requested an 
overhead page for the OB hospitalist. 
Four minutes after the seizure started, 
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with her stated date of confinement 
(due date). She was alert and oriented. 
In triage, her vital signs were T 98.9 BP 
134/82 HR 83 RR 22, and an SPO2 
of 98% on room air. The triage nurse 
placed her for physician evaluation.

She was taking Macrobid® for a 
urinary tract infection diagnosed at 
her last prenatal visit four weeks prior 
and had taken Tylenol® recently. The 
patient and her five-year-old son lived 
with her mother. The father of the 
baby was not involved. She denied 
smoking, alcohol, or any drug use. 
Family history was significant for 
diabetes and heart disease.

The ED physician consulted with the 
obstetric (OB) hospitalist on call. The 
OB hospitalist recommended order-
ing a biophysical profile ultrasound 
and a urine dip, and the ED physician 
followed through on the recommenda-
tions. The ED physician also ordered 
a CBC, CMP, 500 ml bolus of normal 
saline, and a 4 mg dose of IV push Zof-
ran® for the patient’s report of nausea. 

Over the next few hours, Dorothea 
remained in the ED. She remained com-
fortable and stated her headache was 
“much better.” She rated her headache as 
a 3/10. The labor and delivery (L&D) 
nurse reported to the ED, performed 
a focused obstetrical assessment, and 
obtained a fetal monitoring strip to 
complete the biophysical profile.

The L&D nurse’s note read: “Fetal HR 
130, appropriate for gestational age, (+) 
FM (fetal movement), denies uterine 
contractions, abdomen soft, non-tender. 
Complains of headache, denies blurry 
vision, epigastric pain, or nausea and 
vomiting on assessment. Deep Tendon 
Reflexes are 2+.” Her note also included 
instruction on fetal kick counts with a 
documented patient teach-back and “to 
return for any worsening symptoms.” 
Her initial labs resulted: WBC 14.38, 
RBC 4.27, Hgb 9.6, Hematocrit 30.7, 
Platelet Count 108,000.

http://www.aalnc.org/page/the-journal-of-legal-nurse-consulting


interventionist performed a bedside 
craniotomy to evacuate blood from a 
small, ruptured vessel. She was mon-
itored and cared for according to the 
American Stroke Association (ASA) 
guidelines for hemorrhagic stroke care. 
She was extubated on day eight and 
transferred out of the ICU 18 hours 
later. After 15 days from her initial 
presentation, Dorothea was discharged 
home with follow-up physical therapy 
(PT), occupational therapy (OT), and 
speech therapy (ST).

BACKGROUND
Pregnancy-related stroke (PRS) is a 
leading cause of death and disability 
in pregnant women. PRS is defined as 

the ED nurse administered a 2 mg dose 
of IV push Ativan® as ordered by the 
ED physician. The seizure subsided 
after 6 minutes. The L&D team was 
notified of patient status during a unit 
safety huddle, and two L&D nurses 
responded to the overhead page to 
the ED.

Dorothea was unresponsive with a pulse 
and no respiratory effort. Vital signs 
read BP 84/48 P 98 SPO2 78% NRB 
72%. The ED team provided ventilation 
using a bag-mask device. One of the 
L&D nurses attempted to locate fetal 
heart tones using a handheld doppler on 
the OB hospitalist’s arrival to the ED. 
The OB hospitalist could not visualize 
any fetal-cardiac movement using the 

bedside ultrasound and decided to 
perform a cesarean section in situ. The 
newborn intensive care unit (NICU) 
team was notified earlier by the charge 
nurse from L&D five minutes before 
and was requested to attend the delivery. 
NICU team arrived at the delivery time, 
6 minutes after the seizure end time. 
The baby was delivered within 6 min-
utes of decision time. The Apgar score 
was 0/0/3 at 1/5/10 minutes. After 
stabilization, the infant was transferred 
to the NICU and then transferred out 
for total body cooling. 

Dorothea was taken to CT en route to 
the intensive care unit (ICU). The CT 
showed an intracerebral hemorrhage in 
the right frontal lobe. A neurological 
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stroke occurring during pregnancy and 
up to 6 weeks after delivery (ElFarra & 
Martin, 2018). Healthcare providers 
who provide care for pregnant women 
must be aware of early stroke symptoms 
in addition to risk factors for stroke. 
They must be well-versed in the usual 
physiological changes of pregnancy 
that predispose to stroke and pathol-
ogy, which increases the risk of stroke 
(ElFarra & Martin, 2018). Prompt 
recognition and intervention are imper-
ative to prevent catastrophic deficits or 
death. Management of maternal stroke 
requires collaboration between neurol-
ogy, obstetrics, maternal-fetal medicine, 
and neonatology.

Rates of stroke are increasing in the 
pregnant population, possibly related to 
advanced maternal age, cardiac disease, 
and obesity (Sanders et al., 2018). 
Severe disability or injury hinders 
newborn care and has lifelong implica-
tions. Strokes contribute to almost 8 
percent of maternal deaths throughout 
the United States (Elgendy et al., 2021). 
Strokes in the pregnant population are 
uniquely challenging in that the effects 
of radiation on the fetus are concerning 
to women and their health care provid-
ers. The effects of stroke are confounded 
due to the delay in diagnosis related to 
the fear of exposing the fetus to radi-
ation and exposing the fetus to other 
treatments used in non-pregnant stroke 
patients (Ladhani et al., 2018).

A stroke occurs when the brain does 
not receive the oxygen it needs for 
metabolism. A stroke can be related to 
either a clot that blocks a blood vessel 
in the brain or a hemorrhagic stroke 
caused by a ruptured blood vessel in 
the brain. Both types of strokes may 
be observed in the pregnant popula-
tion. The exact cause of stroke remains 
unclear in about one-fourth of women 
(van Alebeek et al., 2018). Hemor-
rhagic stroke accounts for the majority 
of strokes in pregnancy. Rising blood 
pressures and increased intravascular 

(associated with pregnancy), pre-
eclampsia, eclampsia, and infection. 
Acquired or genetic thrombophilia 
(tendency to develop blood clots) can 
also predispose the pregnant popu-
lation to PRS (Elgendy et al., 2021). 
Examples include antiphospholip-
id syndrome and Factor 5 Leiden 
mutation. Stroke symptoms can 
include dizziness, difficulty walking, 
sudden weakness, sudden headache, 
vision changes, double vision, sudden 
difficulty with speech or expression of 
thought, and a sudden change in the 
level of consciousness (not an exhaus-
tive list) (ElFarra & Martin, 2018). 

DIAGNOSIS
A comprehensive history and physi-
cal is required, including the onset of 
symptoms, medications, and a com-
plete neurological exam. The National 
Institute of Health Stroke Score 
(NIHSS) is frequently used to predict 
neurological deficits after stroke. Both 
CT (computed tomography) and MRI 
(magnetic resonance imaging) are the 
standards for stroke diagnosis and 
should not be avoided in the pregnant 
population. It is an acceptable standard 
of care to use contrast when results 
determine the plan of care. MRI is the 
preferred method of imaging in the 
pregnant population. 

Laboratory studies should include 

1. complete blood count with platelets

2. coagulation profile

3. urine for protein

4. toxicology screen (rule out cocaine or 
amphetamine use)

pressure cause damage to the endotheli-
al lining of blood vessels. The ability of 
the blood vessel to autoregulate is lost, 
causing vasospasm. It contributes to a 
vicious cycle of anoxia of the tissues and 
causes vessels to be friable and “leaky” 
(ElFarra & Martin, 2018).

PREGNANCY FACTORS 
CONTRIBUTING TO STROKE
Normal pregnancy creates a state 
of hypercoagulability (an increased 
tendency for blood to clot) which is an 
adaptation that decreases the risk of 
hemorrhage. Higher estrogen levels cre-
ate more procoagulant factors, factors 
VII, X, and prothrombin. Activated 
protein C resistance is increased, and 
protein S levels decrease. The placenta 
also has a role in reducing endogenous 
tissue plasminogen activity (Zambrano 
& Miller, 2019). 

Massive hemodynamic shifts occur in 
pregnancy, increasing blood volume 
of 30-40%, 45% higher cardiac output 
creating a left ventricle enlargement. 
These changes may exacerbate a previ-
ously undiagnosed cardiac disease (van 
Alebeek et al., 2018). The physiological 
stress of pregnancy can increase the 
incidence of stroke in the absence of 
underlying disease. This is a complex 
and poorly understood phenomenon 
(ElFarra & Martin, 2018).

PATHOPHYSIOLOGICAL
Pathological conditions in preg-
nancy can be factors that increase 
the risk of PRS. These include 
hypertension-chronic or gestational 
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Strokes in the pregnant population are 
uniquely challenging in that the effects of 
radiation on the fetus are concerning to 
women and their health care providers.

https://www.stroke.nih.gov/resources/scale.htm
https://www.stroke.nih.gov/resources/scale.htm


5. electrolytes, liver function, and 
glucose level

Cardiac evaluation should be conduct-
ed as well; this would include cardiac 
enzymes, an electrocardiogram, and an 
echocardiogram if indicated (ElFarra & 
Martin, 2018).

TREATMENT
Management in a tertiary stroke center 
is best practice when possible. A team 
approach coordinating obstetrics, neo-
natology, neurology, and anesthesia is 
required for optimal outcomes.

LEGAL NURSE 
CONSIDERATIONS: 
Dorothea and her family engaged an 
attorney to represent her in a malprac-
tice suit against the hospital. She suffers 
from deficits caused by her stroke, 
which interfere with her ability to care 
for her child. She has been unable to 
return to work. Dorothea claimed that 

diagnosis and treatment were delayed 
and that the hospital failed to recognize 
her stroke symptoms. She alleged the 
delay led to unnecessary damage, which 
could have been prevented. A subject 
matter expert (SME) reviewed the case 
and did not find any missed oppor-
tunities or breaches in the expected 
standards of care. 

KNOWLEDGE 
EXPECTATIONS
Units that care for the perinatal popu-
lations should have a strong and solid 
understanding of the normal physio-
logical changes of pregnancy and any 
personal unique health history that may 
contribute to any pathological condi-
tions such as stroke (ElFarra & Martin, 
2018). Correction of any modifiable 
risk factors should be prioritized once 
circulation, an open airway, and effec-
tive ventilations have been confirmed 
(ElFarra & Martin, 2018).

STANDARDS FOR 
MATERNAL SAFETY
Effective July 1, 2020, hospitals with 

The Joint Commission accreditation 
are now required within the Pro-

vision of Care, Treatment, and 
Services to develop written 

evidence-based procedures 
for managing pregnant 
and postpartum patients 
with severe hyperten-
sion/preeclampsia (The 
Joint Commission, 
2020). These evi-
dence-based procedures 
are designed to improve 
the quality and safety of 

care provided to wom-
en during all stages of 

pregnancy and postpartum 
(Main et al., 2018).

TRIAGE
The triage of patients in emergency 

departments in the United States is 

regulated by federal law. The Emergency 
Medical Treatment and Active Labor 
Act (EMTALA) defines an emergency 
medical condition as: “acute symptoms 
of sufficient severity, including pain, 
that the absence of immediate medical 
attention could reasonably be expected 
to place the health of the individual, 
including the unborn child, in serious 
jeopardy, serious impairment to bodily 
functions, or serious dysfunction of any 
bodily organ or part” (Lulla & Svancar-
ek, 2021).

EMTALA requires hospitals that 
participate in the Medicare program 
to provide a medical screening exam 
(MSE) to determine if an emergency 
medical condition exists regardless of 
the ability to pay, to be triaged promptly. 
An MSE is required to be performed in 
a timely manner. A nursing assessment 
is completed and documented as part 
of the MSE. If an emergency condition 
exists, treatment and stabilization are 
required under the law before discharge 
or transfer 

The Emergency Severity Index (ESI) 
is a five-level triage process that begins 
with a patient’s arrival at the ED. The 
triage nurse first evaluates the patient’s 
acuity and then categorizes and places 
the patient according to triage level. ESI 
levels 1 and 2 are time-sensitive and 
require immediate physician notifica-
tion and attention. If criteria for level 1 
or 2 have not been met, then resources 
are considered to reach disposition. 
ESI Level 3 is deemed urgent but not 
emergent, and ESI levels 4 and 5 are 
considered non-urgent. The triage steps 
include rapid assessment, identification 
of the problem, determination of the 
seriousness of the patient’s condition 
(acuity), and deployment of equipment 
and personnel to meet those needs 
(Agency for Healthcare Research and 
Quality [AHRQ], 2020).

Safe and effective triage requires a 
high degree of clinical expertise and 
sound clinical judgment and should be 
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performed by an experienced ED nurse. 
A visual assessment by competent staff 
must be done within 3-5 minutes from 
the documented arrival time. An ESI 
Level must be assigned with docu-
mentation of disposition and time of 
provider notification, and the initial 
assessment must be included (Agency 
for Healthcare Research and Quality 
[AHRQ], 2020).

EVIDENCE-BASED TOOLKIT
An algorithm specifically developed for 
the ED clinician by the Preeclampsia 
Task Force is used across California. 
The tool is called the Preeclampsia 
Early Recognition Tool (PERT). The 
PERT takes into account the normal 
physiological changes in pregnancy and 
alerts the bedside clinician of variations 
from that norm. It provides a script of 
what an experienced obstetrical nurse or 
provider would ask. The PERT triggers 
the bedside clinician and provider that 
the patient’s complaint or presentation 
requires further examination. The 
tool also outlines recommendations 
on monitoring, testing, and treatment 
(California Maternal Quality Care Col-
laboration [CMQCC], 2014).

Diagnosis of possible hypertensive 
crises in pregnancy should elicit swift 
action by the multidisciplinary team. 
Labetalol, hydralazine, and nifedipine 
are considered first-line treatments to 
stabilize patients. Labetalol, intrave-
nously over two minutes in sequentially 
increased doses (20 mg, 40 mg, 80 mg) 
is the preferred first-line medication in 
the absence of contraindications (von 
Dadelszen & Magee, 2016).

TREATMENT
Decreasing blood pressure through rap-
id recognition and treatment has been 
shown to reduce maternal morbidity 
and mortality. It is imperative to provide 
education for staff and providers on 
measuring accurate blood pressures, 
recognizing severe hypertension/pre-
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eclampsia, and providing evidence-based 
treatments to lower blood pressure in a 
safe and timely manner (Von Dadelszen 
& Magee, 2016). Diagnosis of possible 
hypertensive crises in pregnancy should 
elicit swift action by the multidisci-
plinary team and in situations where 
the etiology of the hypertensive crisis 
is related to the pregnancy, immediate 
delivery of the baby is recommended 
(Vadhera & Simon, 2014).

THE SUBJECT MATTER 
EXPERT’S FINDINGS
In Dorothea Parker’s case, the time 
from arrival to initial triage assess-
ment was within 5 minutes. The triage 
nurse assigned an ESI level of 2, placed 
Dorothea in a bed, and immediately 
notified the physician. All appropriate 
situational assessments were completed 
and documented. The MSE was com-
plete and included a complete nursing 
assessment. The ED physician appro-
priately involved the OB team. An L&D 
Nurse Certified for in-house Obstetrics 
(RNC-OB) provided a focused and 
appropriate assessment. This included 
assessment of symptoms of preeclamp-
sia as well as deep tendon reflexes 
(DTRs). A fetal heart rate strip was 
obtained, which included a documented 
BP, HR, and SPO2 directly on the strip. 

Prior to discharge home, the ED nurse 
obtained a BP, which was elevated. She 
appropriately notified the ED physician, 
who requested a recheck of the BP in 
10 minutes and followed the maternal 
hypertension (MTN HTN) order set, 
starting with labetalol. The ED phy-
sician immediately assessed Dorothea 
and noted eye deviation. He promptly 
notified the OB hospitalist and the neu-

rologist while the ED nurse prepared 
and began to administer magnesium 
as a bolus to prevent seizure before 
transport to CT. No deviations in the 
MTN HTN protocol were noted, and 
all necessary and available team mem-
bers were involved with Dorothea’s care. 
The decision to perform an emergency 
cesarean section in situ was made after 
seizure end time and before transfer to 
CT, as no fetal heart cardiac activity was 
noted. Following the procedure, the OB 
hospitalist delayed closing to facilitate 
immediate CT. This decision proved 
prudent as the neurologist identified 
and evacuated a hemorrhagic stroke 
without delay.

 On further investigation, it was also 
noted that the ED team had recently 
been part of a facility-wide initiative to 
educate staff in the ED, L&D, and crit-
ical care areas on the early recognition, 
care, and treatment of maternal hyper-
tension. Training included role-specific 
pre-learning via an online platform 
followed by high-fidelity multidisci-
plinary in situ simulations. The SME 
who reviewed the case found the 
team competent and could not iden-
tify any missed opportunities (Main 
et al., 2018). 

CALIFORNIA TAKES ACTION
California has seen maternal mortality 
decrease by 65 percent between 2006 
to 2016, while the national maternal 
mortality rate continues to rise. This 
decrease can be attributed to a pleth-
ora of quality improvement toolkits 
developed by the California Maternal 
Quality Care Collaborative (CMQCC). 
The CMQCC is a “multi-stakehold-
er organization committed to ending 

Decreasing blood pressure through rapid 
recognition and treatment has been shown 
to reduce maternal morbidity and mortality.

https://www.cmqcc.org/resource/preeclampsia-early-recognition-tool-pert
https://www.cmqcc.org/resource/preeclampsia-early-recognition-tool-pert


preventable morbidity, mortality and 
racial disparities in California mater-
nity care. CMQCC uses research, 
quality improvement toolkits, state-
wide outreach collaboratives, and its 
innovative Maternal Data Center to 
improve health outcomes for moth-
ers and infants” (California Maternal 
Quality Care Collaborative [CMQCC], 
2014). The CMQCC put together a 
Preeclampsia Task Force to address the 
sizable number of cases where clinicians 
failed to recognize and respond to signs 
and symptoms of preeclampsia prompt-
ly, which led to delays in diagnosis 
and treatment. 

CONCLUSION
The occurrence of PRS in the pregnant 
population has increased (Elgendy et 
al., 2021). While the exact causes of 
this escalation are not well understood, 
clinicians who treat pregnant patients 
are urged to remain vigilant for early 
warning signs. Prompt recognition of 
stroke symptoms or risk factors can 
significantly reduce injury and death. 
Algorithms and stroke protocols assist 
in the rapid treatment of patients to 
preserve neurological function.
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