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CASE REPORT

Cardiotocography pattern: not always a true friend
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Abstract. Fetal well-being in labor could be assessed trough cardiotocography (CTG). Some doubts have
been raised about its unequivocal applicability. Pathological CTG is in most cases connected to fetal acidosis
at birth, but other potential causes must be considered in the differential diagnosis. A 31-years-old G2P1
patient referred to our Department of Obstetrics and Gynecology for her scheduled post-term CTG at
40 weeks and 3 days of gestation. The pregnancy was uneventful. CTG was classified as suspicious, and
after pharmacological induction, it switched as pathological: an emergency cesarean section was performed.
Venous and arterial blood sample taken from the umbilical cord were normal. The next assessments revealed
that Atrial Flutter (AFL) occurred at birth. Suspicious CTG is not always associated to neonatal asphyxia.
Cardiotocography can help not only in the evaluation of fetal distress, but also in the assessment of global
fetal cardiac activity. The presence of a fetal heart defect should be considered when CTG is suspicious. (www
.actabiomedica.it)
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Introduction

Cardiotocography (CTG) is a standard test used
during pregnancy and delivery. The procedure is based
on a continuous electronic record of baby’s heart rate
and uterine contractions. It is the best indicator for
fetal surveillance during labour and prevention of
intra-uterine demise, birth asphyxia, newborns’ neuro-
logical defects and neonatal mortality. Despite a global
use of this technique, some doubts have been consid-
ered about its unequivocal applicability. Its evaluation
requires, anyway, high expertise to indicate whether
the trace is Normal, Suspicious or Pathological (1, 2).

A good interobserver concordance was not always
found in the analysis of CTG traces (3), i.e., in case
of bradycardia, reduced variability, saltatory pattern,
absence of accelerations and decelerations. Despite it
is the most widely antepartum assessment, it is char-
acterized by low specificity for fetal acidosis and poor
perinatal outcomes (3).

There is no unequivocal evidence that antenatal
CTG improves perinatal outcome, and a suspicious
CTG does not always justify operative intervention
during pregnancy or labor (1-3). Although interven-
tions on Pathological CTG aim to avoid sequelae of
fetal acidosis at birth, differential diagnosis with other
potential causes of CTG changes must be carefully
evaluated.

Case report

A 31-years-old G2P1 patient without comorbidi-
ties presented at 40 weeks and 3 days of gestation to
our Department of Obstetrics and Gynecology for
her scheduled post-term CTG. The pregnancy was
uneventful. CTG was classified as suspicious (Fig.1)
due to the presence of fetal heart rate 160 bpm, low
variability and absence of accelerations. The gynecolo-

gist on duty decided for induction of labor. After the
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Figure 1. Suspicious CTG before induction.

first vaginal administration of Dinoprostone 2 mg,
CTG was evaluated as pathological due to persistence
of fetal heart rate 160 bpm, a non-variable trace, and
absence of accelerations for more than 30 minutes. An
emergency caesarean section was then performed.

Venous and arterial samples from the umbili-
cal cord were collected. pH was 7.372 for the venous
sampling (VS) and 7.318 for the arteriosus one (AS);
pCO2 (mmHg) was 38.2 for the VS and 52.4 for the
AS; pO2 (mmHg) was 29.2 for the VS and 14.0 for
the AS; cLac (mmol/L) was 1.2 for the VS and 1.1 for
the AS; Anion gap (mmol/L) was 5.1 for the VS and
4.1 for the AS. The newborn was a female of 3750g,
with head circumference and length in normal range.
'The baby was eupneic, with normo-transmitted vesicu-
lar murmur and hypo-sphygmic peripheral pulses. Ap-
gar score was 9/9 at 1 and 5 minutes. The normal values
on the collected samples allowed exclusion of neonatal
asphyxia. An atrial flutter (AFL) was therefore sus-
pected to justify the anomalies of the CTG trace.

The newborn was then admitted to the Neonatal
Intensive Care in spontaneous breathing with oxygen
supplementation. The chest X-ray excluded pneumo-
nitis; heart size was normal. Echocardiography re-
vealed normal heart anatomy.

At birth, the baby had an arrhythmic heart rate
of 260 beats per minute already suggestive of tachyar-
rhythmia. The ECG described a supraventricular tach-
ycardia with a narrow QRS atrial rate. On the first day
of life, she was treated with Adenosine, with a momen-
tary clinical stability. Next ECGs confirmed the AFL.
After the administration of 3 boluses of Adenosine,
her heart rate starting to present various recurrent
episodes of AFL. Given the recurrence and the tachy-
cardiac aspect, according to the pediatric protocols of
our department, it was decided to threat the newborn
with Amiodarone, with a dose of 0.5 mg/kg/h. Unfor-
tunately, despite an increase in dosage (0.7/mg/kg/h),
this drug did not normalize the heart rate that contin-
ued to present an AFL pattern on the ECG. Therefore,
it was decided for electrical cardioversion, successfully
performed with 3].

After 24h, in the absence of other episodes of
arrhythmia, intravenous Amiodarone therapy was re-
placed with oral treatment. The baby was discharged
on the nineteenth day of life. As AFL did not occur
again during the 6-month follow-up, therapy was dis-
continued, with the clinical attention reserved for any
other healthy newborn. Today the baby is completely
healthy.
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Discussion

Not all suspected CTGs are a prelude of neonatal
asphyxia: here we present a case of Atrial Flutter with
CTG alterations.

AFL is an uncommon supraventricular tachyar-
rhythmia (1/3 of fetal arrhythmias), characterized by a
fast, irregular, atrial activity of 280-500 BPM on ECG
trace. This arrhythmia is described by saw-tooth flutter
waves with an atrial rate of up to 500 beats/min and it
is frequently associated with 2:1 atrioventricular (AV')
conduction by macro-reentry within the atrial wall.
It may be induced by myocarditis, positive SSA/SSB
autoantibody, congenital heart disease (i.e., Ebstein’s
anomaly, transposition of the great arteries, complex
cyanotic heart defect, atrial septal defect, valve dis-
eases) or cardio-surgery (4). AFL could be documented
in the last trimester of pregnancy. This might be related
to the higher vulnerability to atrial extrasystoles, due
to the maximum size reached by the atrial fibers. AFL
may cause cardio-vascular failure and death (4).

This communication wishes to focus on the fact
that not all suspected CTG traces are linked to neo-
natal asphyxia.

The inter- and intra-observer variability and the
subjectivity of CTG interpretation must be evaluated
for each case . A suspicious admission CTG, an in-
creased or decreased amniotic fluid index (AFI), and
an altered doppler ultrasound study can predict the
stress that the fetus is experiencing, but they are not
always diriment (4).

Cardiotocography helps in the evaluation of fetal
distress, not only in case of asphyxia, but also in the
assessment of global fetal cardiac activity. The aim of
this report is to remind that, in the case of alterations
of the CTG trace, cardiological evaluation of the fetus/
newborn is essential.
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