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Abstract

Background Therapeutic hypothermia is becoming the

standard-of-care for coma following out-of-hospital cardiac

arrest. Pregnancy has been considered a contraindication

for therapeutic hypothermia.

Methods Case report.

Results A 44-year-old woman presented after a witnessed

out-of-hospital ventricular fibrillation cardiac arrest. She

remained comatose upon hospital admission and was

treated with induced hypothermia via surface cooling pads.

An intrauterine pregnancy of 20 weeks gestation was dis-

covered on admission. One day after admission, a stillborn

fetus was spontaneously delivered. The patient made a

good neurologic recovery and now lives at home with her

family.

Conclusion During pregnancy, beneficence toward the

pregnant woman must be the primary ethical guideline in

emergent, life-threatening situations. Pregnancy should not

be a contraindication to therapeutic hypothermia following

cardiac arrest.
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Introduction

Cardiac arrest or sudden cardiac death occurs in 300,000 to

500,000 people in the United States annually, and accounts

for approximately 15% of all deaths in the U.S. [1, 2].

Therapeutic hypothermia is becoming the standard-of-care

for patients with coma following out-of-hospital ventricu-

lar fibrillation or ventricular tachycardia cardiac arrest

[3–5]. Induced hypothermia both decreases mortality and

improves neurologic outcomes following cardiac arrest.

None of the trials have included pregnant patients [3, 4, 6,

7] as preventive ethics principles guide against fetal

exposure to an unproven therapy [8]. However, now that

hypothermia is known to be beneficial, the treatment’s risks

and benefits to the mother and the fetus must be

considered.

Case Report

A 44-year-old woman was brought to the Emergency

Department after an out-of-hospital cardiac arrest. The

patient had been complaining of ‘‘heartburn’’ during the

previous 24 h. In the late evening, the patient’s husband

left the room for a short time and returned to find her

unresponsive. He called emergency medical services

(EMS) and then performed cardiopulmonary resuscitation

(CPR). EMS arrived after approximately 22 min. Ventric-

ular fibrillation was the initial recorded cardiac rhythm.

The patient was intubated and received 10 rounds of

E. F. Wible (&)

Department of Medicine, Duke University Medical Center,

DUMC Box 2900, Durham NC27710, USA

e-mail: elissa.wible@gmail.com

J. S. Kass

Department of Neurology, Baylor College of Medicine,

Houston, TX, USA

G. A. Lopez

Department of Neurology, University of Texas Health Science

Center at Houston, Houston, TX, USA

Neurocrit Care (2010) 13:239–242

DOI 10.1007/s12028-010-9395-5



cardioversion, 6 mg of epinephrine, and 1 mg of atropine

during the resuscitation. The exact time of return of

spontaneous circulation was not recorded.

Admission vital signs were temperature 36�C, heart rate

150 beats per minute, and blood pressure 140/80 mmHg.

Cardiac auscultation revealed a tachycardic, regular

rhythm. Pupils were 3 mm in diameter and minimally

reactive to light, and corneal and gag reflexes were present.

There were spontaneous respirations above the ventilator

rate. Flexor posturing was present spontaneously. The

initial Glasgow coma score was five (E1-M3-V1).

On the admission electrocardiogram, there were 3 mm

ST-segment elevations in leads V2 through V4; the initial

troponin was 0.15 ng/ml. Lactate was 3.5 mmol/l. Urine

toxicology was positive for cocaine. Both urine and serum

pregnancy tests were positive. A transabdominal ultra-

sound showed fetal heart tones at 160 beats per minute, and

the estimated gestational age by fetal measurements was

20 weeks.

The patient’s husband had been previously unaware of

the pregnancy. The risks and benefits of therapeutic

hypothermia were explained in detail to the husband,

including the uncertain effects on the fetus and the pos-

sibility of fetal demise. The patient’s husband and

the cardiology, neurocritical care, and obstetrics teams

agreed that life-saving treatment of the mother was the

primary objective, and all concurred with therapeutic

hypothermia.

Hypothermia was induced with 3 l of 4�C normal saline

at 5 h and 40 min after cardiac arrest. A core temperature

of 33�C was reached in 150 min. The Arctic Sun� Tem-

perature Management System (Medivance, Inc., Louisville,

CO) was used for maintenance. Other measures per our

institutional hypothermia protocol included neuromuscular

blockade with cisatracurium, sedation with midazolam, and

ventilator rate adjustment for normocarbia (goal PCO2

35–40 torr). The mean arterial blood pressure was targeted

to greater than or equal to 90 mmHg for cerebral perfusion,

and therefore a dobutamine drip was required for less than

24 h. Initial blood glucose measurements were 130–

150 mg/dl, but increased to greater than 200 mg/dl within

24 h of admission; a continuous insulin infusion was

started.

Aspirin, clopidogrel, and beta blockers were given for

myocardial ischemia. Due to the pregnancy, angiotensin-

converting enzyme inhibitors were withheld. An echocar-

diogram performed 7 h after the cardiac arrest showed

an ejection fraction of less than 10% with global left

ventricular hypokinesis and moderate right ventricular

hypokinesis.

Approximately 28 h after the cardiac arrest, a stillborn

fetus spontaneously delivered. A dilatation and curettage

was necessary to complete placental extraction.

The patient was rewarmed at 0.15�C/h to 36.5�C over

the subsequent 24 h, and normothermia was maintained

with surface cooling for the next 48 h.

The troponin peaked at 34 ng/ml on hospital day 2.

A repeat echocardiogram on hospital day 4 was improved,

with an ejection fraction of 30%; however, akinesis was

present in the mid-anterior, apical, and septal myocardial

wall segments. Cardiac catheterization revealed a 100%

mid-left anterior descending artery occlusion with good

collateral flow; no revascularization was performed. Due to

recurrent ventricular tachycardia in the setting of cardio-

myopathy, an automatic internal cardiac defibrillator was

placed. Further medical complications included acute renal

failure requiring temporary hemodialysis, cardiogenic

pulmonary edema, an upper extremity deep vein throm-

bosis, and heparin-induced thrombocytopenia.

Continuous electroencephalography (EEG) was used

during the hypothermia protocol to screen for seizures. The

initial EEG during hypothermia showed a low voltage

1–1.5 Hertz (Hz) background that was not reactive to

stimulation. During the 24 h rewarming period, the EEG

contained semi-rhythmic 4–6 Hz waves and remained

unreactive. On the 3rd day, the patient remained seizure-

free and the EEG tracing had improved to a 6–7 Hz

background which was reactive to stimulation.

On examination, the patient also slowly improved. Three

days post-arrest and following rewarming, the patient

required intravenous sedation due to hypoxia requiring high

ventilatory support. On examination, her pupils were 3 mm,

equal, and reactive to light. She opened her eyes and

withdrew all four extremities to pain. She remained sedated

for the next week due to the need for continued mechanical

ventilation and ventilator dyssynchrony when sedation was

held. On hospital day 11, the patient remained intubated but

opened her eyes to voice and followed commands. She was

extubated on hospital day 13. At that time, she followed

commands, demonstrated fluent speech, and was oriented to

self and the hospital. The patient was discharged from the

intensive care unit 3 days later. That day, she scored a zero

on the NIH Stroke Scale (NIHSS). She was oriented to

person, place, and time, but when asked the circumstances

of her hospitalization, responded, ‘‘A problem.’’ She was

discharged home on hospital day 42. At a follow-up visit

with the neurointensivist more than 1 year later, she did not

remember her hospitalization. The NIHSS was zero, and the

Barthel Index was 100. She was able to perform her activ-

ities of daily living and helped care for her other children.

Discussion

Mild therapeutic hypothermia has both randomized, con-

trolled studies [3, 4] and consensus statements [5, 9, 10]
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supporting its use for coma after out-of-hospital cardiac

arrest. Hypothermia significantly decreases mortality and

increases the likelihood of good neurologic outcome in

survivors [3, 4].

The first report of a pregnant patient receiving thera-

peutic hypothermia after cardiac arrest was published in

2008 [11]. In that case, the fetus was 13 weeks gestational

age. Fetal bradycardia accompanied hypothermia treat-

ment. The infant was delivered at term via cesarean section

without complication [11]. In our patient, fetal demise

occurred approximately 28 h after cardiac arrest, during the

hypothermia treatment. Whether the hypothermia treatment

contributed to the death of the fetus cannot be known.

Many factors—including the cardiac arrest itself, pro-

longed time to return of spontaneous circulation, possible

cocaine-induced vasoconstriction, and global myocardial

hypokinesis—may have impaired uterine blood flow and

contributed to the fetal demise.

Cardiac arrest during pregnancy is rare, occurring in 3–6

in 100,000 pregnancies [12, 13]. Much of the literature on

cardiovascular resuscitation in pregnant women focuses on

increasing venous return and arterial forward flow with a

left lateral wedge position during chest compressions, and

on prompt emergency cesarean section for unsuccessful

resuscitation efforts lasting longer than 5 min [14, 15]. The

few reports of maternal hypoxic-ischemic or metabolic

encephalopathy describe events during the first two tri-

mesters and depict generally good fetal outcomes [11, 13,

16–18]. However, these isolated accounts may not reflect

the true natural history of fetal outcomes following cardiac

arrest in pregnancy.

In considering the ethical implications of treating a

pregnant woman with hypothermia after cardiac arrest, the

interests of both the pregnant woman and the fetus must be

measured [18, 19]. The question of fetal personhood and

autonomy, and therefore the physician’s duty toward the

fetus, is the source of much theological, ethical, and legal

debate and leads to an ethical stalemate. An alternative

approach is to focus on a beneficence-based ethical anal-

ysis [20]. Beneficence requires a physician to take positive

steps to help patients [21]. The physician has an undisputed

duty of beneficence toward the pregnant woman throughout

the pregnancy. Especially during pre-viability, fetal out-

come is invariably tied to maternal outcome. Even after

viability, the physician must consider the gravity of the

pregnant woman’s medical condition when determining an

appropriate degree of risk to which to expose the fetal

patient. Fetal risk should be minimized whenever possible.

However, in an acute life-threatening situation such as

cardiac arrest, beneficence toward the pregnant woman

allows exposing the fetus to a substantial risk [20].

The effects of therapeutic hypothermia on a fetus are

unknown. Even if the fetal risks were substantial,

therapeutic hypothermia should not be withheld from a

comatose pregnant patient since treatment substantially

reduces mortality and neurologic morbidity. Finally, it is

possible that therapeutic hypothermia may actually benefit

the fetus by increasing the likelihood of maternal survival.

In non-emergent circumstances with a competent preg-

nant patient, the pregnant woman expresses her autonomy

by weighing her beliefs and values to guide medical

decisions for both herself and her unborn fetus. In this case,

the husband, using substituted judgment, was able to

express the patient’s autonomy through the informed con-

sent process [18, 19].

Conclusion

Our patient had a good neurologic outcome after treatment

with induced hypothermia but spontaneously delivered a

stillborn fetus 28 h after the cardiac arrest. The risks and/or

benefits of therapeutic hypothermia to a fetus are unknown.

However, the principle of beneficence allows pregnant

women and their physicians to expose the fetus to greater

than minimal medical risk in emergent or life-threatening

situations, such as after cardiac arrest. Thus, pregnancy

should not be a contraindication to therapeutic hypothermia

following cardiac arrest.
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