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There is little data currently available for the obstetric
anesthetist to use as a reference for the anesthetic
management of laboring women with automatic
implantable cardioverter-defibrillators (AICDs). This
case report involves a parturient with an AICD and a
history of serious cardiac events.The information con-
tained in this case report may be used by anesthesia
providers in the obstetric suite confronted with this
unique subset of patients that require in-depth anes-
thetic management.

The parturient presented to our labor suite in active
labor. The choice of anesthetics used to provide her
with analgesia for labor is described, including the
rationale for this anesthetic plan. A review of the liter-
ature that contains information on safe and effective
anesthesia used for laboring women with AICDs is
described.
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A
utomatic implantable cardioverter-defibrilla-
tors (AICDs) are being used more frequently
in the general population to treat life threat-
ening cardiac arrhythmias. Hence, pregnant
patients with lethal cardiac arrhythmias

requiring an AICD will be seen with increased regularity
in the labor and delivery suite.1 Currently, there is a lim-
ited amount of data available to the anesthesia care
provider, which is not only a concern to the mother but to
the fetus as well.

The purpose of this case report is to identify and
discuss the controversies that exist regarding AICD man-
agement and the treatment of the pregnant patient with
an AICD. These controversies include the preferred re-
gional anesthetic technique, the use of an epidural test
dose containing epinephrine, and the decision to suspend
the AICD while in labor or during a cesarean section.

Case Study
A 33 year-old woman (178 cm, 77 kg, gravida 3, para 2 at
37.5 weeks’ gestation) presented to the labor and delivery
suite for elective induction. The patient’s medical history
was significant for tetralogy of Fallot repair when she was
10 months old. Subsequently as a result of the surgery,
the patient developed a first-degree atroventricular block,
trifascicular block, and episodes of nonsustained ventric-
ular tachycardia.

An AICDwas placed when she was 29 years old because
of multiple episodes of syncope (Figure 1). Electrophy-
siology studies revealed she was prone to frequent in-
ducible malignant ventricular arrhythmias. A Medtronic

(Minneapolis, Minnesota) dual chamber automatic im-
plantable cardioverter-defibrillator (Marquis DR model
7274) was placed in the left pectoralis muscle under mon-
itored anesthesia care with intravenous sedation without
complications. She remained asymptomatic for 18 months
until the AICD then fired 31 times secondary to ventricu-
lar fibrillation.

Because of the potential for arrhythmias with an AICD
during labor, a preoperative consultation with the

Figure 1. Chest Radiograph of Automatic Implantable
Cardioverter Defibrillator (AICD) Placement
Placement of AICD is shown in the left chest wall. One lead is
noted in the right atrium (up arrow), and the second lead is in the
right ventricle (down arrow).



patient’s obstetrician, maternal fetal medicine, cardiology,
and anesthesiology was obtained. A forceps-assisted
vaginal delivery under epidural anesthesia was planned
to avoid possible malignant tachycardia resulting from
the Valsalva maneuver attributable to the patient pushing
during active labor. The Valsalva maneuver involves a rise
in intrathoracic pressure due to the patient exhaling
against a closed glottis, which creates a decrease in
preload, a decrease in cardiac output, a drop in blood
pressure, and a reflexive tachycardia.2

Upon presentation to the labor and delivery suite in
active labor, a history and physical performed in the labor
and delivery suite revealed that she was taking oral
atenolol, 25 mg daily, and smoked a half pack of ciga-
rettes per day. Cardiology was consulted and it was
decided to suspend the function of the AICD detection
algorithm in order to prevent discharge in the event of an
inappropriately detected malignant tachycardia during
labor. Cardiology determined that this particular AICD
could be suspended by placing a magnet over the device.
Therefore, a magnet was placed over the AICD, and it was
taped in place in order to ensure AICD inactivation
throughout the delivery. Additionally, external defibrilla-
tor pads with pacing capability were applied on the
patient’s back and front torso for treatment of potential
arrhythmias.

Initial vital signs were: heart rate, 84/min; blood pres-
sure, 111/66 mm Hg; respiratory rate, 18/min; fetal heart
rate,140/min with a reassuring pattern; and temperature,
35.9ºC. Continuous electrocardiogram monitoring re-
vealed intermittent ventricular pacer spikes with a heart
rate between 70 and 90/min. The patient requested an
epidural for treatment of labor pain at 2 cm cervical di-
latation.

Under sterile technique in the left lateral position, an
epidural catheter was inserted into the L3-4 interspace on
the second attempt with no complications. The standard 3
mL of 0.5% lidocaine with epinephrine 1:200,000 test dose
was not given to prevent potential tachycardia as a result of
intravascular placement of the epidural catheter.
Intravenous injection of a test dose containing epinephrine
(15 µg) will cause an increase in heart rate of approxi-
mately 30/min at 20 to 40 seconds after injection.2 After
negative aspiration to blood and/or cerebral spinal fluid, a
test dose containing only 3 mL of 0.1% ropivacaine was ad-
ministered to rule out intrathecal epidural placement. A
bolus of fentanyl, 100 µg, and 0.1% ropivacaine, 8 mL, was
then administered over 30 minutes without hemodynamic
instability. For maintenance of labor analgesia, the patient
was placed on a continuous infusion of 0.1% ropivacaine
and 2 µg/mL fentanyl at 12 mL/h.

The patient remained comfortable throughout labor
and subsequently delivered by forceps delivery requiring
no additional bolus through the epidural catheter. A
healthy female was born weighing 2,360 g with Apgar

scores of 8 at 1 minute and 9 at 5 minutes. After delivery,
the magnet was removed to allow full operation of the
AICD and the external defibrillators were removed. The
Medtronic representative interrogated the AICD and the
pacer function. The patient’s native rhythm was assessed
(Figure 2). Her vital signs remained stable postdelivery,
and she was discharged home 2 days postpartum.

Discussion
Cardiac disease complicates approximately 1% of all preg-
nancies.1 In the past, therapies for patients with ventricu-
lar arrhythmias included emergency management, antiar-
rhythmic drugs, and ablation of aberrant foci. However,
these interventions resulted in numerous side effects.
Since the development of the AICD, therapeutic strategies
have developed into a combination of overdrive pacing se-
quences or shocks delivered from the device. These treat-
ments are often combined with antiarrhythmic medica-
tions in select patients in order to minimize the frequency
of episodes requiring painful shock therapy.

There are many concerns that surround the use of the
AICD in pregnancy. One of these concerns is that the
leads may become dislodged, fractured, or create a malig-
nant arrhythmia due to migration related to the expand-
ing pregnant abdomen.3 Another concern is pressure
necrosis of the tissue surrounding the pulse generator as
the gravid uterus expands in the abdomen.3 Little data
exists regarding complications of pectorally implanted
devices.

External cardioversion has been used during pregnan-
cy without incidence of adverse fetal outcomes.4

However, it remains controversial as to the effects that the
AICD discharge may have on the fetus. Eleven reports of
AICD discharge during pregnancy without fetal harm
have been documented. The amount of energy trans-
ferred to the uterus is very small and the fibrillatory
threshold of the fetal heart is high.5 The primary danger
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Figure 2. Twelve-lead Electrocardiogram of Patient’s
Rhythm Upon Presentation in Labor and Delivery Suite
Sinus bradycardia (rate = 59) with a first-degree atrioventricular
block, left atrial abnormality, and an incomplete right bundle
branch block.



to the fetus during cardioversion is decreased placental
perfusion due to maternal hypotension.3

Arrhythmias are common during pregnancy and deliv-
ery.6 It has been questioned if these arrhythmias actually
occur more often during pregnancy or simply are more
commonly detected because of more frequent monitor-
ing.6 Most arrhythmias during pregnancy and delivery
are benign in that they are atrial in origin and have no
adverse hemodynamic sequelae.7 However, an increased
incidence of supraventricular tachycardia due either to
accessory pathway-mediated (50%) or atrioventricular
nodal reentrant mechanisms (46%) may be seen in preg-
nant women who are otherwise healthy.1,5 Because of the
hemodynamic and autonomic nervous system changes
that occur during pregnancy, women with cardiac disease
can elicit ventricular tachycardia.4 Criteria for temporary
pacing include atropine-resistant bradycardia, first-
degree and second-degree atrioventricular block, and
atrial fibrillation with low ventricular rate.7

Congenital heart disease and surgery with resultant scar
tissue formation and conduction disruption present in this
patient increases the risk of developing these arrhythmias.
The patient discussed in this study was diagnosed with
tetralogy of Fallot at birth. There are several surgical treat-
ment options for patients with this pathology, including
right ventriculotomy procedure repair. It is not uncommon
for these patients to develop a right bundle branch block
after this procedure as a result of the surgery.8

The anesthetic plan for this patient population should
include measures to avoid maternal sinus tachycardia
(heart rate > 100/min), which may decrease placental
blood flow leading to fetal acidosis and may inappropri-
ately trigger a discharge from the AICD.3 Epidural anes-
thesia during the intrapartum period may be helpful to
reduce the catecholamine release from pain; however,
one must be careful to avoid reflex tachycardia due to
maternal hypotension.3

Natale and colleagues5 performed a multicenter retro-
spective analysis on 44 pregnant patients with an AICD.
The researchers evaluated complications reported in pa-
tients who had their AICD turned off during labor (n =
16) and those with AICDs that remained functional
during labor (n = 28). The authors found that the rate
and severity of complications between both groups was
no different.5 Natale and colleagues5 concluded that preg-
nancy does not increase the incidence of AICD-related
complications, including AICD discharge.

In our case, the AICD device was suspended with a
magnet based on the recommendations of the cardiology
service to prevent inappropriate firing. We applied exter-
nal defibrillator pads on the patient in case of emergency.
Although the AICD can be left active, suspended, or
turned off during labor, the AICD must be turned off
during cesarean delivery when electrocautery is used.

Epidural anesthesia offers the distinct advantage in-

cluding easy conversion from labor analgesia to surgical
anesthesia, preservation of fetal-maternal hemodynamics,
prevention of increases in plasma catecholamines due to
labor or operative pain, and the potential for local anes-
thetic suppression of arrhythmias.1 It is important to
realize that the test dose containing epinephrine can elicit
malignant tachyarrthythmias and should be avoided in
this particular patient population.1 In our case, we did not
give a test dose. There are only a few case reports of neu-
raxial anesthesia administered to pregnant women with
AICDs for delivery. Isaacs et al3 published a case report
safely documenting the use of epidural anesthesia for a
parturient with an AICD. Frost and Dolak1 reported the
safe use of epidural anesthesia for a cesarean delivery after
failed vacuum-assisted delivery in a parturient with an
AICD. Maternal and fetal outcomes were described as
being “excellent.” Al-Refai et al9 published a report on the
first use of spinal anesthesia in a pregnant patient with an
AICD and established that this is a safe method of anes-
thesia for cesarean delivery in this patient population.

It is important to avoid hypotension, as it can elicit
tachycardia. However, in this patient with a previous
history of surgical tetrology of Fallot repair, tachycardia
can potentially lead to fatal arrhythmias, placental hy-
poperfusion, and ultimately cardiac arrest, as a result of
residual scar tissue formation and disruption of the con-
duction pathway.1,9 Hemodynamic instability that occurs
because of neuraxial analgesia may be treated with sym-
pathomimetics, such as ephedrine, which can lead to
tachycardia and atrial fibrillation, reducing atrial filling
time and reducing cardiac output. Phenylephrine, which
is a pure direct α-agonist, may be a better choice as it
causes reflex bradycardia.

Conclusion
Because of improved medical care, pregnant patients with
AICDs will be seen more often in the labor and delivery
suite. The severity of underlying cardiac disease is the de-
termining factor in the management of these patients, not
the fact that they have an AICD. Controversy exists con-
cerning whether or not it is appropriate to leave the
device on or turn it off and use an external defibrillator if
the need should arise. This decision requires collabora-
tion with the obstetric and cardiology services. Current
literature supports leaving the AICD on unless a cesarean
delivery is planned because of the use of electrocautery.
Case reports have been published that show both epidur-
al and spinal anesthesia are safe and effective forms of
anesthesia for parturients with AICDs.

REFERENCES
1. Frost DA, Dolak JA. Cesarean section in a patient with familial car-

diomyopathy and a cardioverter-defibrillator. Can J Anaesth. 2006;
53(5):478-481.

2. Barash PG, Cullen BF, Stoelting, RK. Clinical Anesthesia. 4th ed.
Philadelphia, PA: Lippincott Williams & Wilkins; 2001.

www.aana.com/aanajournal.aspx AANA Journal � February 2009 � Vol. 77, No. 1 31



3. Isaacs JD, Mulholland DH, Hess LW, Allbert JR, Martin RW. Pregnancy
in a woman with an automatic implantable cardioverter-defibrillator.
a case report. J Reproductive Med. 1993;38(6):487-488.

4. Bonini W, Botto GL, Broffoni T, Dondina C. Pregnancy with an ICD
and a documented ICD discharge. Europace. 2000;2(1):87-90.

5. Natale A, Davidson T, Geiger MJ, Newby K. Implantable cardioverter-
defibrillators and pregnancy: a safe combination? Circulation. 1997;
96(9):2808-2812.

6. Cunningham GF, MacDonald PC, Gant NF, et al. Williams Obstetrics.
20th ed. Stamford, CT: Appleton & Lange; 1997.

7. Cevik B, Colakoglu S, Ilham C, Orskiran A. Anesthetic management
of cesarean delivery in pregnant women with a temporary pacemaker.
Anesth Analg. 2006;103(2):500-501.

8. Therrien J, Marx GR, Gatzoulis MA. Late problems in tetralogy of Fal-
lot—recognition, management, and prevention. Cardiol Clin. 2002;
20(3):395-404.

9. Al-Refai A, Gunka V, Douglas J. Spinal anesthesia for Cesarean section
in a parturient with long QT syndrome. Can J Anaesth. 2004;51(10):
993-996.

AUTHORS*
Sunny Yost, CRNA, MSN, is a staff nurse anesthetist at Presbyterian Uni-
versity Hospital, Pittsburgh, Pennsylvania. Email: sry1116@hotmail.com.

Blake McDonald, CRNA, MSN is a staff nurse anesthetist at Piedmont
Hospital, Atlanta, Georgia.

Manuel Vallejo, DMD, MD, is a director of Obstetric Anesthesia at
Magee-Women’s Hospital of Pittsburgh and is an Associate Professor at
University of Pittsburgh, both in Pittsburgh, Pennsylvania.

* Sunny Yost and Blake McDonald were senior students at the Univer-
sity of Pittsburgh Nurse Anesthesia Program, Pittsburgh, Pennsylvania, at
the time this article was written.

ACKNOWLEDGMENT
We would like to thank Steven J. Neumann and the Medtronic Corpora-
tion for their input and assistance with the information provided in this
case report. The authors did not receive financial compensation from
Medtronic Corporation.

32 AANA Journal � February 2009 � Vol. 77, No. 1 www.aana.com/aanajournal.aspx


