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Objective: The use of electroconvulsive therapy in pregnancy has been limited by concerns
about its effects on fetal well-being, despite limited evidence that suggests it is safe and
effective. No studies have utilized continuous fetal heart rate monitoring during electrocon-
vulsive therapy sessions. We aimed to describe the fetal heart rate patterns of patients
undergoing electroconvulsive therapy.

Design: This study is a prospective case series of pregnant patients undergoing electro-
convulsive therapy with continuous fetal heart rate monitoring.

Setting: University-based hospital.

Population: Pregnant patients with a psychiatric indication for electroconvulsive therapy.
Methods: Patients underwent fetal heart rate monitoring immediately prior, during and
immediately after ECT therapy.

Main Outcome Measures: Characterization of the fetal heart rate tracing.

Results: Five subjects underwent 44 electroconvulsive therapy sessions. Continuous fetal
monitoring was performed on 34 of the sessions. Transient fetal heart rate decelerations
occurred in 4 sessions, all self-resolved and none required intervention.

Conclusion: This case series is the first to report the results of continuous FHR monitoring
during electroconvulsive therapy. The most common finding was a transient, self-resolving
bradycardia that was not associated with adverse perinatal outcomes. This supports the
opinion that electroconvulsive therapy is a safe treatment option in pregnancy in women
with severe mental disease.

Keywords: pregnancy, electroconvulsive therapy, fetal monitoring, mental illness and

pregnancy

Introduction

Mental illness affects 11-20% of pregnant women and is a risk factor for adverse
perinatal outcomes including preterm birth.'* Diagnosing and treating mental ill-
ness is challenging because many of the symptoms mimic normal pregnancy
symptoms and there is a gap between Obstetrician’s comfort treating mental health
disorders and Psychiatrists’ comfort treating pregnant patients. Current treatments
include pharmacotherapy, psychotherapy, and electroconvulsive therapy (ECT).’
Pharmacotherapy is the most frequent treatment even though it is the only one
with a potential teratogenic risk and risk of neonatal irritability.*> Conversely, ECT
has no teratogenic risk, greater efficacy rates for the majority of mental illnesses but
is underutilized because of a fear of fetal harm. The American Congress of

submit your manuscript

Dove n

http:

" in @

International Journal of Women’s Health 2021:13 -7 |
© 2021 Rabie et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

FamrTm 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati i /by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0001-6823-7635
mailto:efmagann@uams.edu
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Rabie et al

Dove

Obstetricians and Gynecologists (ACOG) and the
American Psychiatric Association (APA) endorse ECT
use in pregnancy citing minimal evidence of maternal or
fetal harm.’

ECT was first used clinically in 1935 and was com-
monly used through the 1980s. After a decline in use
secondary to its negative portrayal in the media,® it has
started to regain popularity.” The exact mechanism of
action is unknown, but response rates for depression and
mania are as high as 87%.%'" High efficacy rates and
a favorable risk: benefit ratio make ECT an attractive
option for perinatal mood disorders.

Information on ECT use in pregnancy is limited to case
reports and case series. Several studies discuss precautions
to take in pregnant patients, but there are no consistent
guidelines for the performance of ECT in pregnancy.'? '
These precautions include left lateral decubitus position-
ing, IV hydration, use of proton pump inhibitors or H2
blockers, and intubation. Other precautions include perfor-
mance of a pelvic exam, avoidance of hyperventilation,
and some form of fetal monitoring.'*'*

There is no consistent guideline for fetal monitoring
during ECT and no consistent patterns of adverse
outcomes.”® The timing (pre/post ECT) and duration of
fetal monitoring are not well described. In general, aus-
cultation of the FHR is accepted pre and post procedure
when prior to 24 weeks gestation; while after 24 weeks
gestation it is typical to obtain a non-stress test pre and
post procedure. A large literature review in 2013 discussed
various adverse outcomes including fetal decelerations,
uterine contractions, preterm labor, and fetal/neonatal
loss. ' However, consistent with current studies, this
review consisted of case reports and case series. In addi-
tion, 2/3 of the patients were from studies prior to 1970.
The most common adverse event in this review was FHR
decelerations, but the specifics of these FHR decelerations
are not available. In addition, the nature of fetal monitor-
ing was inconsistent.'> There is a need for more current
information on FHR patterns during ECT. To our knowl-
edge, there is no data regarding continuous fetal heart rate
(FHR) monitoring during the actual ECT procedure. The
purpose of this investigation was to evaluate continuous
FHR monitoring on pregnant patients undergoing ECT and

determine the effects of ECT on the FHR pattern.

Methods

This is a prospective, observational study approved by the
Institutional Review Board of the University of Arkansas for

Medical Sciences (UAMS) (IRB 203244), and was con-
ducted in accordance with the Declaration of Helsinki.
Informed consent was obtained from all subjects prior to
any study procedures. All subjects were deemed competent
to make healthcare decisions. Subjects were recruited from
November 2014 through December 2015. Potential subjects
were identified through the Women’s Mental Health
Division of the UAMS Psychiatric Research Institute after
an evaluation and discussion of the risk and benefits of each
available treatment. Patients previously on medical therapy
were offered ECT when they failed medical management.
Otherwise, patients were offered ECT when they had new
onset major depression, bipolar disorder, or suicidal ideation
requiring inpatient management. All pregnant patients who
were offered and agreed to ECT therapy as part of their
treatment plan were invited to participate. As part of the
study, demographic, medical, psychiatric, and obstetric his-
tories were obtained from the patient and the electronic
medical record. The primary outcome was characterization
of the fetal heart rate during ECT. Secondary outcomes
included any adverse perinatal outcomes from the time of
ECT through delivery.

The current UAMS policy for FHR monitoring during
ECT is dependent on estimated gestational age (EGA). For
pregnancies <24 weeks EGA, the FHR is documented
prior to and following the ECT. For pregnancies >24
weeks EGA, a nonstress test (NST) is obtained prior to
and following the procedure. In addition, the ECT suite is
located relatively close to Labor and Delivery (L&D) and
the L&D providers are notified when a pregnant patient is
undergoing ECT. This allows rapid transport of a patient to
L&D in the case of an adverse event.

In our study, we expanded FHR monitoring from pre/
post to continuous monitoring prior to, during, and follow-
ing the procedure regardless of gestational age with either
a handheld Doppler or using an electronic FHR monitor
(GE Corometrics 250cx, Wisconsin, USA). Fetal monitor-
ing was initiated once a patient was moved from the
preparation area into the ECT suite. The monitor was
held in place during preparation, anesthesia induction,
ECT initiation and completion, and for 10 minutes follow-
ing extubation. In addition, if the patient’s gestational age
was >24 weeks, an NST was obtained after the patient was
moved to the recovery area. Data on ECT parameters and
birth information was collected on each patient.

The ECT was performed in the UAMS Psychiatric
Research Institute ECT suite using a Mecta Spectrum
5000Q device (Tualatin, Oregon). This ECT was an ultra-
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brief ECT. Pulse wave current (800 mA) was utilized with
right unilateral electrode placement. Patients were moni-
tored with electroencephalography (EEG) during and after
the stimulation and the seizure activity was confirmed cen-
trally using EEG and peripherally by observing the patient.
A maximum of three treatments were administered each
week, typically on Monday, Wednesday, and Friday. Per
standard of care, patients >16 weeks EGA were intubated
during the treatment. The choice of anesthetic and muscle
relaxant was left to the discretion of the anesthesia provider.
Subjects 1 and 2 received ketamine and propofol. Subject 3
received methohexital and propofol, except for sessions 4
and 5, during which she received ketamine and succinylcho-
line. Subjects 4 and 5 received methohexital and propofol.

Results

During the study period, seven subjects were offered ECT
and were enrolled in the study. However, two patients sub-
sequently decided to pursue pharmacotherapy and were
removed from the study. The remaining five patients under-
went a total of 44 ECT sessions. Table 1 lists each patient’s
ECT treatment characteristics. All the subjects were in good
physical health. Subject #1 had well-controlled hypothyroid-
ism and a history of migraines, and subject #3 was currently
being treated for migraines. All the patients except for sub-
ject #4 had ECT initiated as an inpatient.

Fetal heart rate monitoring was performed in 34/44 ses-
sions. Subject #3 did not have monitoring performed for the
first 10 treatments because of her early gestational age. At 11
2/7 weeks of gestation (treatment 11), it was possible to
detect the FHR with the handheld Doppler and monitoring
was initiated at that point. In addition, FHR paper tracings
were not available for review on the last 2 sessions for
subject #3. Of the remaining 32 sessions, every FHR tracing
was reassuring before and during the ECT procedure.

Table | Descriptive Characteristics of Patients and ECT Sessions

After 4 of the sessions, post-procedure decelerations
were observed. The decelerations occurred as follows: (1)
at 18 2/7 weeks, subject 1 had a fetal deceleration that lasted
1 minute following a seizure of 95 seconds duration, (2) at
18 2/7 weeks, subject 2 had a fetal deceleration that lasted 3
minutes following a seizure of 180 seconds duration, (3) at
18 2/7 weeks, subject 3 had a fetal deceleration lasting 2
minutes following a seizure of 89 seconds duration, and (4)
at 30 0/7 weeks, subject 4 had a fetal deceleration lasting 4
minutes following a seizure of 199 seconds duration. All
decelerations were defined as a drop from baseline > 30 bpm
and none had a nadir below 90 bpm. Of note, it is purely
coincidental that three of the decelerations occurred at 18 2/7
weeks gestation. None of the patients underwent prolonged
monitoring, further antenatal assessments, or an emergent
delivery for a non-reassuring FHR.

There were no complications with any of the ECT
treatments. All of the patients reported improvement in
their symptoms after their prescribed course of therapy;
although subject #4 had limited improvement and subject
#5 was readmitted to the psychiatry service due to relapse
of her depression. On readmission, she was managed with
medication and declined additional ECT treatments.

The subjects reported a variety of the known side
effects of ECT that included muscle soreness, headaches,
memory loss, nausea, and fatigue. All of these symptoms
were managed conservatively or with commonly used
(eg, No
patients reported vaginal bleeding. There were intermittent

medications acetaminophen for headache).
complaints of preterm contractions, but none of these
contractions became regular or led the patient to undergo
additional monitoring or be moved to labor and delivery.
Subject #5 reported chest pain and shortness of breath
after her 2nd treatment. Her evaluation was negative and
her symptoms self-resolved. Of note during her admission,

Subjects | Age | Diagnosis #ECT | EGA Span of | Medications Central Seizure Peripheral
ECT Duration Seizure Duration
| 25 Depression Anxiety 2 18 0/7 — 18 2/7 | Clonazepam Lamotrigine 43-56 sec 35-39 sec
2 24 Bipolar disorder 9 16 6/7 — 24 1/7 | Nortriptyline Lithium 44-137 sec 44-112 sec
Promethazine Opiates
3 35 Bipolar disorder Depression 23 30 0/7 — 31 2/7 | Fluoxetine Buspirone 30106 sec 25-56 sec
Anxiety Suicidal ideation Nortriptyline
4 29 Depression Social anxiety 6 30 0/7 — 31 6/7 | Sertraline Buspirone Haldol 114-133 sec 50-74 sec
5 22 Depression Suicidal ideation 4 34 6/7 — 36 2/7 | None 39-62 sec 39-50 sec
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she had multiple somatic complaints, none of which led to
an adverse maternal or perinatal outcome.

All five subjects had uncomplicated term deliveries.
Four infants had an uncomplicated neonatal hospital
course. Subject # 3 transferred her care near the end of
her pregnancy and only the delivery information was
available.

Discussion

Our study adds to the limited existing data that self-
resolving fetal bradycardia is the most common adverse
effect. To our knowledge, this series of 34 ECT procedures
is the first study examining continuous FHR monitoring
while undergoing ECT treatment.'*'>!'® Isolated fetal
decelerations were observed after 4 of the 32 cases for
which results were available. Each deceleration self-
resolved within 4 minutes and there were no negative
fetal outcomes. Three of the 4 decelerations occurred at
18 weeks’ gestation, which is a time in pregnancy when
continuous FHR monitoring is not performed. Therefore,
the prevalence of FHR decelerations at this gestational age
is unknown. In addition, isolated fetal decelerations are
common and generally of no significance when followed
by an otherwise reassuring FHR. The standard method of
fetal monitoring in ECT remains unknown; however, our
preliminary study indicates that continuous FHR monitor-
ing is of no additional benefit.

In our study, there were ECT sessions in which the
central seizure duration was significantly longer than the
peripheral seizure duration. We could not identify any
studies describing a standard relationship between these
two durations, nor the effect of pregnancy on seizure
duration in the setting of ECT. While it is possible that
pregnancy may effect seizure duration, there was no cor-
relation between the length of seizures and the ECT ses-
sions with the fetal decelerations.

In addition, our case series augments other studies
supporting the utilization of ECT during pregnancy and
suggests that ECT poses minimal risk to both the patient
and fetus. Prior studies would suggest that adverse out-
comes, such as preterm delivery and fetal loss (both mis-
carriage and stillbirth), are significantly higher in patients
undergoing ECT.'> Unfortunately, the time interval
between ECT and delivery is not listed in many of the
studies. We do know preterm contractions have been
reported many times after ECT;'”** however, the majority
of cases self-resolve. The electrical component of ECT
only affects skeletal muscle; therefore, the uterus is

unaffected by the therapy. In addition, the at-risk popula-
tion undergoing ECT often suffers from several risk fac-
tors for preterm delivery including mental health disorders,
substance abuse, and low socioeconomic status. Studies
also differ on intubation for the ECT. Our institutional
policy by anesthesia is to intubate after 16 weeks but not
all expert agree with intubation because of concerns about
the increased vascularity and airway edema of
pregnancy.”* These significant confounding factors should
also be considered.

Of the eleven fetal losses reported in the literature,
only one appears related to ECT. This was a stillbirth
following ECT induced status epilepticus.>® The remain-
ing losses do not appear related to ECT, either because
of the timing of the demise (weeks to months following
ECT) or the specific cause of death (eg, anencephaly,
bronchopneumonia, lung cysts, and meconium
peritonitis).?®>* This previous study also shows a 20%
fetal anomaly rate, which is much higher than the gen-
eral population rate of 3%.'>*® However, these cases
either had fetal anomalies detected prior to the initiation
of ECT or the ECT was performed in the 2nd and 3rd
trimesters, after organogenesis was complete.'>'°

Strengths of our study include the relatively large
number of monitored ECT sessions and the wide range
of gestational ages included in the study. There are also
limitations of our study. One is the small number of
patients and lack of a control group. However, given
the relatively infrequent use of ECT and the special
ethical considerations of pregnancy, it is questionable
whether a well-powered randomized controlled trial
(RCT) will ever be performed. We did not perform
simultaneous tocodynamometry during the ECT, as we
were only interested in the fetal heart rate. However, it is
unusual in an Obstetric population to monitor the FHR
without simultaneously monitoring uterine contractions.
Another limitation in examining the safety of ECT is
publication bias. With no RCTs, the majority of data on
this controversial treatment modality will come from case
reports, case series, systematic reviews and similar. We
must also consider that a significant number of cases will
not be reported because they were uneventful and of no
academic interest. Our recent review examined the avail-
able data on ECT in pregnancy and concluded that it is
a safe and effective therapy in the appropriate setting
with
pregnancy'? (Table 2).

recommendations for administering ECT in
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Table 2 Recommendations for Performing ECT in Pregnant Patients

Fetal Heart Rate

Monitoring

<24 weeks

> 24 weeks"

Fetal heart tones before and after procedure

Non stress test before and after procedure

Anesthesia
Premedication H2 blocker or proton pump inhibitor

IV hydration

> |6 weeks Recommend intubation

Induction agents Methohexital or propofol

Pregnancy specific conditions

undergoing ECT

Technique Avoid hyperventilation
Left lateral decubitus positioning with a wedge (>20 weeks)
Location
< 24 weeks Any ECT facility
2 24 weeks In proximity to labor and delivery facility®
Medications Withhold antiepileptic medications the night before

Preeclampsia and placenta previa are not contraindications, but patients should be medically stable prior to

Notes: “This should be adjusted to the specific institution’s gestational age for neonatal resuscitation; BIf there is no obstetric facility near the ECT facility, patients should be
counseled that the likelihood of needing emergent obstetric care is very low and it is safe to proceed with ECT.

Conclusion

Pharmacotherapy and psychotherapy will remain as the pri-
mary treatments for mild mental disorders, such as mild
depression and anxiety in pregnancy. Although ECT is often
reserved for acute suicidal ideation or severe refractory depres-
sion and bipolar disorder, our study supports ECT as a safe
treatment option for mood disorders in the perinatal period.
Furthermore, continuous FHR monitoring can be logistically
challenging and labor intensive, and our study suggests that
there is no additional benefit to continuous FHR monitoring.
Additional studies could incorporate more patients and add to
the available data of FHR monitoring during ECT.

Details of Ethics Approval

This study was approved by the Institutional Review
Board of the University of Arkansas for Medical
Sciences (UAMS) (IRB 203244), and was conducted in
accordance with the Declaration of Helsinki.
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