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Abstract

Pregnant women show characteristic hemodynamics, and their heart rates
ordinarily increase with uterine contractions during labor. Conversely, ute-
rine contraction-associated decelerations of maternal heart rate (MHR) are
rare. We present a pregnant woman with paroxysmal supraventricular tachy-
cardia (PSVT) who exhibited intrapartum MHR deceleration pattern. We
performed simultaneous fetal heart rate monitoring with an external ultra-
sound transducer and MHR monitoring with a tocogram during her parturi-
tion. She developed a PSVT exacerbation in the second stage of parturition.
As revealed by cardiotocography, the MHR baseline abruptly declined at on-
set of uterine contractions during the active phase of labor. Recovery fol-
lowed, and the contraction resolved. The tachycardia got prolonged as the
labor advanced. Our patient exhibited the unusual, up-and-down changes of
the MHR pattern associated with labor contractions. The etiology of the oc-
currence of uterine contraction-associated MHR decelerations was unclear in
the present case. Continuous tracing to visually inspect MHR patterns during
parturition is a simple method for examining real-time MHR status of pa-
tients treated within obstetric practice settings.

Keywords

Heart Rate, Labor, Paroxysmal Supraventricular Tachycardia, Pregnancy,
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1. Introduction

Maternal heart rate (MHR) monitoring during labor has some benefits. In
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women with arrhythmias and congenital heart diseases, MHR monitoring is ne-
cessary [1]. Intrapartum MHR pattern can be a pragmatic marker of intrapar-
tum volume status and can provide information about intrapartum fluid man-
agement [2]. MHR monitoring also helps avoid misinterpretation of MHR as a
fetal heart rate (FHR) during labor, as we previously reported [3].

During parturition, maternal hemodynamics change considerably before and
after uterine contractions by compensatory mechanisms. The MHR usually in-
creases on uterine contractions in low-risk pregnancies [4], whereas some inves-
tigators have reported a small reduction in intrapartum MHR with uterine con-
traction [5] [6]. However, the association of MHR change with labor in pregnant
women with paroxysmal supraventricular tachycardia (PSVT) is poorly unders-
tood. This report examined how the MHR pattern of a pregnant woman with
PSVT changed in response to labor using continuous heart rate tracing during

parturition. The patient provided written informed consent for this report.

2. Case Presentation

A 27-year-old primiparous Japanese woman visited our hospital to evaluate her
arrhythmia at 22 gestational weeks (GW). She had no family history of heart
disease or sudden death. At the age of 20, she was diagnosed with PSVT after a
first episode of palpitation and was administrated verapamil. Since then, because
her symptoms improved, she stopped the medication. When she visited our
hospital, cardiac ultrasonography revealed no structural abnormalities or circu-
latory shunts with normal cardiac contractility. A Holter electrocardiographic
monitoring performed at 22 and 39 GW showed sporadic atrioventricular nodal
reentrant tachycardia with a maximum duration of 16 min and a maximum of 2
min, respectively. Her pregnancy proceeded unremarkably and without ad-
vanced symptoms of cardiac features until term, as shown in Table 1. In discus-
sion with a cardiologist, we equipped direct-current defibrillation apparatus and
adenosine triphosphate disodium readily available in preparation for hemody-
namic instability during labor, because severe maternal morbidity was most as-
sociated with the pregnancy with PSVT. At 39 and 2/7 GW, she was hospitalized
with labor onset. Her admission hemoglobin level was 11.9 g/dL and 77 beats/min
of HR. We performed simultaneous FHR monitoring with an external ultra-
sound transducer and MHR monitoring with a tocogram (Model FM-30, Atom
Medical, Inc., Tokyo, Japan). She received fluid replacement intravenously and
permitted to take oral rehydration. After careful evaluation of the potential ben-
efits and risks for epidural anesthesia, she wished for natural childbirth without
epidural analgesia. The MHR until the cervix dilated < 6 cm remained constant
at a normal baseline level and rhythm (Figure 1(A)), and she had no complaints
of labor pains. The cervical dilation progressed as contractions increased. After
the cervix dilated > 6 cm, the MHR level was >180 beats/min during the dormant
period of every uterine contraction and abruptly returned to normal once ute-

rine contractions started (Figure 1(B)). She developed painful labor but could
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Figure 1. Intrapartum FHR and MHR tracing charts. MHR constantly showed a normal rhythm during the former
phase of labor (A). In the latter phase of labor, MHR declined. This was accompanied by uterine contraction onset and
soon recovered (B). Finally, MHR surpassed 200 beats/min, and the MHR baseline level intermittently declined to 180
beats/min during uterine contractions just before delivery (C). MHR, maternal heart rate; FHR, fetal heart rate; UC,
uterine contraction.
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Table 1. Temporal course of cardiac symptom, measurements, and therapeutic approach of the patient.

Symptom Holter ECG records ~ Ultrasonography findings Treatment
Preconception
20-year-old Pulpitation, infrequently PSVT Normal Oral verapamil for a month
During pregnancy
Sporadic AVNRT
22 GW Pulpitation, sometimes with a maximum duration FS 30%, EF 54% Free of medication

of 16 minutes

30 GW Pulpitation, every day Not recorded FS 39%, EF 66% Free of medication
39 GW Pulpitation, every day =~ Only 2 minutes’ AVNRT FS 32%, EF 52% Free of medication
Intrapartum
1st stage of labor None V?gal mane?vers, and
Not recorded Not measured equipment of intravenous
adenosine and direct-
2nd stage of labor Pulpitation . .
current cardioversion
Postpartum
One month after e A
Pulpitation, infrequently Normal FS 36%, EF 60% Free of medication

childbirth

Abbreviations: GW, gestational weeks; ECG, electrocardiogram; PSVT, paroxysmal supraventricular tachycardia; AVNRT, atrio-
ventricular nodal reentrant tachycardia; FS, fractional shortening; EF, ejection fraction.

maintain deep breathing without performing the Valsalva maneuver. After the
second stage of labor (fully dilated cervix), the MHR baseline level finally sur-
passed 200 beats/min, and the MHR baseline level intermittently declined to 180
beats/min during uterine contractions (Figure 1(C)). She performed several
times of Valsalva pushing and spontaneously delivered without forceps or va-
cuum extraction. After a healthy female, 3198-g neonate was born, the maternal
tachycardia lasted for about 20 min and then recovered to a normal HR of 60
beats/min. No temperatures higher than 38.0°C or urinary ketones were meas-
ured during delivery. The periodic tachycardia appeared for several days after
childbirth and then disappeared.

3. Discussion

Here we report a case of a pregnant woman with PSVT who exhibited intrapar-
tum MHR deceleration patterns. Our findings demonstrated that the MHR tran-
siently declined upon onset of uterine contractions, and the tachycardia duration
increased as labor progressed after the cervix dilated > 6 cm. There have no pre-
vious reports on how MHR changes during contraction in women with PSVT.
The up-and-down changes of the MHR pattern seem curious phenomena.

The human body features various heart rate regulatory mechanisms. In preg-
nant women, uterine contractions increase the circulatory volume, and both
cardiac output (CO) and blood pressure usually increase during labor [7]. CO

during the first and the second stage of labor increases up to 30% and by as
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much as 50%, respectively [8]. The Bainbridge reflex, an atrial sympathet-
ic-mediated response, increases MHR. However, the Valsalva maneuver, in
which CO is reduced due to increasing chest pressure that results from maternal
bearing down, can decrease MHR. The Bainbridge reflex acts in opposition to
the Valsalva maneuver.

It is well known that MHR increases on uterine contraction [4]. Our previous
research revealed that MHR significantly increased during labor [3]. An obser-
vational study by Kuhn et a/. demonstrated that MHR increased by 52% during
the second stage of labor [9]. These changes may be caused by the increased
stroke volume and catecholamine levels during uterine contraction [6]. Con-
versely, our case exhibited atypical MHR changes in response to uterine contrac-
tions. As seen in Figure 1(B), the MHR baseline abruptly declined when the
uterine contractions started and recovered with the contraction resolved. The
tachycardia duration was prolonged as the patient entered the latter phase of la-
bor. Finally, the tachycardia persisted until delivery, as described in Figure 1(C).

MHR deceleration associated with uterine contraction is rare and remains
unexplained [10]. The mechanistic variations of MHR are the product of baro-
receptor reflexes, including the Bainbridge reflex and Valsalva maneuver; how-
ever, we do not know what reflex is preferentially activated when a uterine con-
traction begins. First, Valsalva pushing and spontaneous pushing have different
effects on the MHR. When the Valsalva pushing technique is used, the woman is
instructed to take a deep breath when the contraction begins, then hold her
breath, and push as long and hard as she can in synchrony with her contractions.
On contrast, the spontaneous pushing approach is a self-directed bearing down
technique in response to an involuntary urge. Here, the push starts from a rest-
ing respiratory volume, without first taking a deep breath. Because attendant
physicians or midwives at our hospital encourage almost parturient patients to
perform Valsalva pushing only before delivery, there is no clear explanation for
the MHR deceleration exhibited by this case. Second, we speculated that mater-
nal dehydrated status might serve as decreasing the MHR. Lappen ef al. analyzed
the characteristics between contraction-associated MHR deceleration and intra-
partum maternal volume status in healthy women [2]. They found that a con-
traction-associated MHR deceleration pattern is three-fold more frequent
among hypovolemic women when compared with its occurrence in euvolemic
women. If our patient had become dehydrated during labor despite being nega-
tive urinary ketones, the blood volume may have been inadequate to generate
the Bainbridge reflex. In that way, MHR transiently decreased because of Val-
salva pushing without MHR acceleration after the Bainbridge reflex. Further case
analyses will probably be needed to confirm the mechanism of MHR regulation
in pregnant women with PSVT.

Arrhythmias are the most common cardiac complication encountered during
pregnancy. In previous reports, 50% - 85% of women with onset of PSVT before
their pregnancies had arrhythmia exacerbations during their pregnancies [11]

[12]. In the present case, we could observe the development of a PSVT exacerba-
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tion during parturition and recognized the duration of the arrhythmia by conti-
nuously monitoring MHR and FHR. Antiarrhythmic drugs are often reserved to
treat arrhythmias associated with neither clinically significant symptoms nor
compromised hemodynamics. Following the cardiovascular expert advice, we
were therefore able to observe the natural course of MHR patterns without using
any antiarrhythmic drugs during parturition. In general, epidural anesthetic care
for labor and vaginal delivery should be provided to women with ventricular ta-
chyarrhythmia. Even though the patient progressed without symptoms of arr-
hythmia, the benefits of epidural analgesia should have been fully explained.
Continuous MHR recording was useful for understanding the arrhythmia dura-
tion and its baseline heart rate, which performed alike in an electrocardiogram
monitored setting. Interpretation of the real-time MHR tracing seems to be a

simplified method in obstetric practices.

4. Conclusion

The atypical MHR pattern, consisting of transiently declined synchronously with
uterine contraction onset, and the tachycardia duration was prolonged as labor
progressed. Continuous MHR recording during parturition is a simple method
for examining real-time MHR status for PSVT patients treated within obstetric

practice settings.
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