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Abstract

schizophrenia.

hospital without neurological disorders.

Schizophrenia

Background: Cardiopulmonary arrest in pregnancy has a very high maternal and fetal mortality rate. We report a
case of successful maternal and neonatal survival in association with emergency cesarean section of a schizophrenic
pregnant patient. To our knowledge, this is the first reported case of cardiopulmonary arrest in a pregnant woman with

Case presentation: The parents were Japanese. The mother was 39 years old and had no history of prior pregnancy.
Her admission to our hospital at 36 weeks and 4 days of pregnancy was due to deterioration of schizophrenia. On the
first day of hospitalization, she collapsed after a seizure and vomiting, and an emergency resuscitation team was called
immediately. The team identified apparent aspiration and successfully resuscitated the patient after 11 minutes of
cardiopulmonary arrest. An emergency cesarean section was performed in the operating room. The newborn male
infant received bag and mask ventilation at birth, and his Apgar scores were 5 at 1 minute and 8 at 5 minutes. He had
a myoclonic seizure on the 2nd day of life: however, he experienced no further seizures on anticonvulsant medication
after that episode. On the 18th day of life, magnetic resonance imaging of his brain revealed bilateral small
hyperintensities on T;-weighted images in the basal ganglia. The mother and her newborn were discharged from our

Conclusion: We speculate that the cause of cardiopulmonary arrest was aspiration due to seizure, and it is possible
that a neurological response was evoked by administration of antipsychotic drugs and/or by eclampsia. Medical staff
must be aware of the possibility of cardiopulmonary arrest in pregnant women with schizophrenia.
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Background

Cardiopulmonary arrest in pregnancy carries a very high
maternal and fetal mortality rate [1], with an incidence
estimated at 1 in approximately 25,000 to 30,000 ongoing
pregnancies [2,3]. Several studies have reported an associ-
ation between cardiopulmonary arrest in pregnancy and
maternal disease [1-9]. In this article, we report a case of
successful maternal and neonatal survival in association
with emergency cesarean section. To our knowledge, a
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case of cardiopulmonary arrest in a pregnant woman with
schizophrenia has not previously been reported.

Case presentation

The parents were Japanese. The mother was 39 years
old, with no history of prior pregnancy. She had suffered
from schizophrenia since the age of 19 years. At
36 weeks and 4 days of pregnancy, she was admitted to
National Hospital Organization Sendai Medical Center
owing to a relapse of schizophrenia. On admission, she
was agitated and her speech was incoherent. Her heart
rate and blood pressure were 135 beats/min and 154/
91 mmHg, respectively. Her blood cell counts were as
follows: leukocytes, 8,900/uL (neutrophils 82.1%, lym-
phocytes 11.7%, monocytes 5.7% and eosinophils 0.3%);
red blood cells, 4.69 x 10°/uL; hemoglobin, 13.0 g/dL;
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hematocrit, 39.0%; and platelets, 321,000/uL. Laboratory
data, including levels of glucose, hepatic enzymes, coag-
ulants, creatine kinase and creatine, were normal, but
the level of uric acid was high (7.6 mg/dL). No evidence
of an inflammatory reaction or serum electrolyte abnor-
malities was observed. A chest X-ray and electrocardio-
gram showed no abnormal findings. She received an oral
dose of 6 mg of risperidone, 150 mg of quetiapine,
7.5 mg of olanzapine and 1 mg of etizolam instead of
the previously administered 48 mg of perospirone. That
night, she experienced a generalized tonic seizure, which
was controlled by intramuscular injection of 10 mg of
diazepam. After 6 minutes, another generalized tonic
seizure occurred, and magnesium sulfate was intraven-
ously injected as a treatment for eclampsia. After 14 mi-
nutes, she vomited a large amount of food, and her
oxygen saturation level soon dropped to 50% with brady-
cardia. Her pulse could not be detected, and a cardiopul-
monary resuscitation team was immediately called. The
team found that food was present in her airway at the
time of intubation, and they successfully resuscitated her
after 11 minutes of cardiac arrest. During the seizures,
neither ventricular fibrillation nor torsade de pointes
was observed. A computed tomography scan showed no
cerebral hemorrhage and no pulmonary embolism. At
the time of 1 hour and 7 minutes after her cardiopulmo-
nary arrest, an emergency cesarean section was per-
formed in the operating room. After the operation, she
was transferred to the intensive care unit (ICU), where
she received hypothermia therapy to minimize brain
damage. An electrocardiogram was normal. A chest X-ray
revealed consolidation at the bilateral upper lung field
(Figure 1). She received intravenous antibiotics for sus-
pected aspiration pneumonia. Laboratory data, including
levels of glucose, creatine kinase and cardiac enzymes,
were normal. After 3 days, the patient was lucid, and she
left the ICU. On the 13th day after admission, an electro-
encephalogram was normal. She was discharged without
neurological disorders on the 51st day after admission.
The newborn was a male with a birth weight of 2568 g.
He received bag and mask ventilation at birth, and his
Apgar scores were 5 at 1 minute and 8 at 5 minutes. The
pH and base excess of his umbilical arterial blood gas ana-
lysis were low (7.046 and -13.4 mEq/L, respectively). He
was admitted to our neonatal intensive care unit. The
Moro, tendon, grasp and light reflexes were normal and
the muscle tonus was normal. He did not receive thera-
peutic hypothermia due to his neurological findings
(Sarnat stage I) on admission and immediately improve-
ments of his neurological findings, general condition and
blood gas data, which were not suitable to Japanese man-
ual of hypothermia therapy for newborn infant [10]. On
the 2nd day of life, he experienced a myoclonic seizure.
No evidence of inflammatory reaction or serum electrolyte
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Figure 1 A chest X-ray of the mother reveals consolidation at
bilateral upper lung field.

abnormalities, including calcium or coagulation disorders,
was observed. Ultrasonography showed no intracranial
hemorrhage. On the 7th day of life, electroencephalog-
raphy showed sharp waves and single spikes occurring in
the temporal or central region. On the 18th day of life,
brain magnetic resonance imaging (MRI) revealed bilateral
small hyperintensities on T,-weighted images in the basal
ganglia (Figure 2). He had no seizures on anticonvulsant
medication with phenobarbital. On the 37th day of life, he
was discharged from our hospital. At 4 months of age, the
patient exhibited favorable growth and development, and
had no further seizures with continuous oral phenobar-
bital treatment.

Discussion

The major causes of cardiopulmonary arrest in pregnancy
are hemorrhagic, septic or anaphylactic shock; trauma;
pulmonary or amniotic fluid embolism; and congenital or
acquired cardiac disease [4,5]. Cardiac disease is the lead-
ing cause of maternal mortality based on a United
Kingdom database that holds the largest population-based
data on this specific group [8]. In this case, although we
suspected that the cause of cardiopulmonary arrest was
long QT interval syndrome or torsade de pointes associ-
ated with the administration of antipsychotic drugs, an
electrocardiogram showed no abnormality. Cerebral hem-
orrhage or pulmonary embolism was considered unlikely
because a computed tomography scan also showed no ab-
normality. We speculate that the cause of cardiopulmo-
nary arrest was aspiration due to seizure, and it is possible
that a neurological response was evoked by administration
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Figure 2 Brain head magnetic resonance reveals bilateral small
hyperintensities on T1-weighted images in the basal ganglia:
bilateral putamen, pallidum and thalamus (white arrow).

of antipsychotic drugs and/or by eclampsia. In Japan, the
prevalence of schizophrenia was relatively high and the
number of schizophrenics was increasing [11]. We specu-
late that the number of Japanese pregnant woman with
schizophrenia will also increase in Japan in the future. We
conclude that medical staff must be aware of the possibil-
ity of non-specific symptoms including cardiopulmonary
arrest in pregnant women with schizophrenia.

Cardiopulmonary arrest in pregnancy is a rare but
terrifying situation, with maternal and neonatal fatality
rates of 83% and 58%, respectively [1]. Anoxic brain in-
jury occurs within 4 minutes after a cardiopulmonary ar-
rest is identified [9]. In this case, the patient was able to
achieve return of spontaneous circulation after 11 mi-
nutes. We performed computed tomography to evaluate
cerebral hemorrhage and pulmonary embolism. The pa-
tient delivered via cesarean delivery at approximately
1 hour and 12 minutes after cardiopulmonary arrest. Al-
though we took the time to investigate the cause of
cardiopulmonary arrest, we might have performed an
emergency cesarean section immediately after the car-
diopulmonary arrest.

Hypoxic-ischemic encephalopathy, usually secondary
to perinatal asphyxia, is the single most common cause
of neonatal seizures in both full-term and premature in-
fants [12]. Factors related to the severity and the tem-
poral characteristics of the insult appear to be of
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particular importance in determining the major pattern
of selective neuronal injury in the newborn [13]. The
cerebral-deep nuclear pattern of neuronal injury appears
to be related to insults that are less severe and pro-
longed, often termed partial, prolonged asphyxia [13].
The deep-thalamus-brain stem pattern of injury to basal
ganglia-thalamus-brain stem has been described with a
severe, abrupt event, often termed total asphyxia [13]. In
this newborn infant, a brain MRI revealed bilateral small
hyperintensities on T;-weighted images in the basal gan-
glia, which suggested total asphyxia. We speculated that
total disruption of cerebral blood flow had occurred due
to cardiac arrest-induced severe hypotension. It is postu-
lated that a severe, abrupt event hampers the function of
the major adaptive mechanisms that normally operate
during an asphyxia event. The most important of these
mechanisms may be diversion of blood from the cerebral
hemispheres to the vital deep nuclear structures [13].
Because the latter have high rates of energy use, these
nuclei are particularly likely to be injured [13]. Fortu-
nately, the lesion of our case did not extend to the caud-
ate nucleus or brainstem. After the newborn infant’s
generalized tonic seizure on the 2nd day of life, he had
no further seizures on anticonvulsant medication. Al-
though he has not shown any signs of neurological impair-
ment, careful follow-up is mandatory for the possibility of
presence of delayed effects such as motor impairment,
cognitive deficits and dystonia [14].

Cardiopulmonary arrest during pregnancy presents
unique clinical effects on involving two patients: the
mother and the fetus. Management of these patients de-
mands a rapid multidisciplinary approach including the
obstetrician, neonatologist, anesthesiologist and cardi-
ologist [9]. In our institution, obstetricians, neonatolo-
gists, anesthesiologists, maternity nurses and operating
room nurses have routinely performed simulation train-
ing for emergency cesarean (we refer to this as grade A
cesarean section). However, in this case, because the
mother had a complicated disease and subsequently de-
veloped cardiac arrest, we needed to cooperate with
other medical specialists and facilities, including a car-
diologist, a psychiatrist, an emergency unit and an ICU.
We conclude that a multidisciplinary approach involv-
ing cooperation among related divisions, as well as fre-
quent simulation training, is important to address such
cases.

Conclusion

We speculate that the cause of cardiopulmonary arrest
was aspiration due to seizure, and it is possible that a
neurological response was evoked by administration of
antipsychotic drugs and/or by eclampsia. Medical staff
must be aware of the possibility of cardiopulmonary ar-
rest in pregnant women with schizophrenia.
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Consent

Written informed consent was obtained from the patient
(the mother) for publication of this Case Report and any
accompanying images. A copy of the written consent is
available for review by the Editor-in-Chief of this journal.

Abbreviations
ICU: Intensive care unit; MRI: Magnetic resonance imaging.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

TK, KA, HI, HM, YW, TK, TS, TS, SM and NO treated the mother, and TK, AK
and SN treated her newborn infant. The newborn infant was followed up by
SN and AK. TK, AK, KA, HI, HM, YW, TK, TS, TS, SM, NO, SK and SN were
involved with drafting of the manuscript. All of the authors have read and
approved the final manuscript.

Acknowledgements

The authors are indebted to Drs. Ritsuko Takahasi and Hiroshi Watanabe
(Neonatal intensive care unit in perinatal center, Japanese Red Cross Sendai
Hospital) for their analysis of the newborn electroencephalogram. The
authors also thank medical staff including emergency unit nurses, ward
nurses and maternity nurses, operating room nurses, intensive care unit
nurses and neonatal intensive care unit nurses and maternity nurses for their
work with the care of the patients.

Author details

'Division of Neonatology, National Hospital Organization Sendai Medical
Center, 2-8-8 Miyagino, Miyagino-ku, Sendai 980-8520, Japan. “Department of
Obstetrics and Gynecology, National Hospital Organization Sendai Medical
Center, 2-8-8 Miyagino, Miyagino-ku, Sendai 980-8520, Japan. *Department of
Anesthesiology, National Hospital Organization Sendai Medical Center, 2-8-8
Miyagino, Miyagino-ku, Sendai 980-8520, Japan. “Department of
Cardiovascular medicine, National Hospital Organization Sendai Medical
Center, 2-8-8 Miyagino, Miyagino-ku, Sendai 980-8520, Japan. *Department of
Psychiatry, National Hospital Organization Sendai Medical Center, 2-8-8
Miyagino, Miyagino-ku, Sendai 980-8520, Japan. ®Department of Pediatrics,
Tohoku University School of Medicine, 1-1 Seiryo-machi, Aoba-ku, Sendai
980-8574, Japan.

Received: 7 May 2014 Accepted: 10 November 2014
Published: 20 November 2014

References

1. Dijkman A, Huisman CM, Smit M, Schutte JM, Zwatt JJ, van Roosmalen JJ,
Oepkes D: Cardiac arrest in pregnancy: increasing use of perimortem
caesarean section due to emergency skills training? 8JOG 2010,
117:282-287.

2. Baghirzada L, Balki M: Maternal cardiac arrest in a tertiary care centre
during 1989-2011: a case series. Can J Anesth 2013, 60:1077-1084.

3. Morris S, Stacey M: Resuscitation in pregnancy. BMJ 2003, 327:1277-1279.

4. Jacobs R, Honore PM, Hosseinpour N, Nieboer K, Spapen HD: Sudden
cardiac arrest during pregnancy: a rare complication of acquired
maternal diaphragmatic hernia. Acta Clin Belg 2012, 67:198-200.

5. Katz V, Balderston K, DeFreest M: Perimortem cesarean delivery: were our
assumptions correct? Am J Obstet Gynecol 2005, 192:1916-1920.

6.  Engels PT, Caddy SC, Jiwa G, Douglas Matheson J: Cardiac arrest in
pregnancy and perimortem caesarean delivery: case report and
discussion. CJEM 2011, 13:399-403.

7. McDonnell NJ: Cardiopulmonary arrest in pregnancy: two case reports of
successful outcomes in association with perimortem Caesarean delivery.
Br J Anaesth 2009, 103:406-409.

8. Nelson-Piercy C: Chapter 9: Cardiac Disease. In Saving Mothers’ Lives:
Reviewing Maternal Deaths to make Motherfood Safer: 2006-2008. The Eighth
Report of the Confidential Enquiries into Maternal Deaths in the United
Kingdom. British Journal of Obstetrics and Gynecology 118(Suppl.1). Edited by
Lewis G. London: Wiley-Blackwell; 2011:109-115.

Page 4 of 4

Jeejeebhoy FM, Morrison LJ: Maternal cardiac arrest: a practical and
comprehensive review. Emerg Med Int 2013, 2013:274814.

Tamura M, Iwata O, Iwata S, Takenouchi T, Nabetani M: Japanese Manual of
Hypothermia Therapy for Newborn Infant. Tokyo: TOKYO IGAKUSYA; 2011.
Japanese Ministry of Health, Labour and Welfare: Patient Survey 2008;
[http//www.mhlw.go.jp/toukei/saikin/hw/kanja/08/]

Volpe JJ: Neonatal Seizures: Neurological Evaluation. In Neurology of the
Newborn, Volume 5. 5th edition. Edited by Fletcher J. Philadelphia: Saunders;
2008:203-244.

Volpe JJ: Hypoxic-Ischemic Encephalopathy: Neuropathology and
Pathogenesis. In Neurology of the Newborn, Volume 5. 5th edition. Edited
by Fletcher J. Philadelphia: Saunders; 2008:347-399.

Volpe JJ: Hypoxic-Ischemic encephalopathy: clinical aspects. In Neurology
of the Newborn, Volume 5. 5th edition. Edited by Fletcher J. Philadelphia:
Saunders; 2008:400-480.

doi:10.1186/1756-0500-7-821
Cite this article as: Kudo et al.: Cardiopulmonary arrest in pregnancy
with schizophrenia: a case report. BMC Research Notes 2014 7:821.

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J



http://www.mhlw.go.jp/toukei/saikin/hw/kanja/08/

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

