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Heart rate and essential parameters: normal values by age

Age group Heart rate” (bpm)  Frontal plane QRS
axis” (degrees)

Lessthan | day ~ 93-154 (123) +59 to +192 (135)
1-2 days 91-159 (123) +64 to +197 (134)
3-7 days %0166 (129) +77 to +187 (132)
1-4 weeks 107-182(149) +65 to +160 (110)
1-3 months 121-179(150) +31 to +114(75)
3-6 months 106-186 (141) +1 to +104 (60)
612 months 109-169 (134) +1 to +99 (56)
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Ultrasonido

Eur J Pediatr (2014) 173:983-906

Fie. 1 Left, Two-dimensional ultrasound image showing the anatomical
proximity of the SVC and the AA. The sample gate can easily be placed
s0 as to record both proximal parts of SVC and AA. Right, Fetal virtual
ECG (upper panel) and SVC/AA Doppler recording (lower panel, Dopp-
ler tracing turned upside down in order to illustrate analogies with the
ECG tracing) in normal sinus rhythm. Ventricular ejection (V) in the AA

appears above baseline. Venous flow is typical with systolic (S) and
diastolic (E) waves below baseline and the retrograde flow wave (A)
due to the atrial contraction above. 4 late diastolic wave due to atrial
contraction, 44 ascending aorta, A}V atrioventricular interval, D early
diastolic wave, EC( electrocardiogram, P P wave, R R wave, § systolic
wave, SVC superior vena cava, V ventricular ejection
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Eur J Pediatr (2014) 173:983-996

Upper panel, ECG | |
showing one nonconducted R
premature atrial beat (black
arrowheads) occurring during T
wave after every conducted atrial
beat called bigeminy. This results
in a ventricular bradycardia with a P
ventricular rate of 70 bpm. Lower
panel, SVC/AA Doppler
recording showing the same
phenomenon than on the upper
panel with an APB (white
arrowheads) occurring at the end
of the ventricular contraction
which did not result in a
ventricular contraction. 4 atrial
contraction, 44 ascending aorta,
P wave, R R wave, SFC
superior vena cava, } ventricular
contraction

Perinatal Arrhythmias, N. Sekarski, J. Meijboom, S. Di Bernardo, T. Boulos, Y. Mivelaz; Eur J. Pediatr 2014, 173:983-996.
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Eur J Pediatr (2014) 173:983-996

Upper panel, suface ECG: VPB is diagnosed when a wide
premature QRS complex (Black arrowhead) is observed on surface
ECG. Smce in rare instances a wide QRS could result from an APB,
another feature of VPB is that the interval between the preceding and the
following sinus beat is equal to twice the time between two regular sinus
beats. This phenomenon called “full compensatory pause™ is due, in
contrast to APB, to the absence of resetting of the sinus node in VPB.
Lower panel, SV C/AA Doppler recording: prenatally, since ECG is not

obtainable, this phenomenon is essential to the diagnosis. BR interval
before the VPB (white arrovifiead) 15 515 ms. The interval from the
preceding and the following regular ventricular beat equals 1,017 ms,
approximately twice the RR' interval (=1,030 ms). Another feamre is the
identification of regular atrial contractions (whire siars), independent of
the premature ventricular contraction. 44 ascending acrta, P Pwave, RR
wave, §FC superior vena cava, V ventricular contraction

N. Sekarski, J. Meijboom, S. Di Bernardo, T. Boulos, Y. Mivelaz;




Premature Ventricular Premature Atrial Contractions
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. Ectopy. The left panel shows a three-lead rhythm strip of PVCs marked by arrows. Note
that no early P wave precedes these beats. The three subsequent panels show PACs conducted
with a normal-appearing QRS and an aberrant QRS and not conducted through the AV node
(arrows) (note the P waves).
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Typical SVT with a short VA interval. On the surface ECG (upper
panel), anamow QRS tachycardia is observed. If we look carefully at the
T wave, a litle deflation (hlack arrowhead) can be ohserved sometimes
corresponding to the retrograde depolarization of the aria Prenatally
(lower panel), a tachycardia is also noted on the Doppler recording hased
on the venmicular rate, but the amial contractions are very clearly identi-
fiable following shortly every ventricular depolarization. This phenome-
non called canon A wave is due to the occurrence of the ammial contraction

before the opening of the tricuspid valve (the ventricle is still contracting
and ejecting blood) The VA interval is much smaller than the AV interval,
83 and 171 ms, respectively, for a heart rate of 240 bpm. A late diastolic
wave due to amnal contraction, 4.4 ascending aorta, AV amovenmicular
interval, D early diastolic wave, B R wave, 5§ systolic wave, SVC supenor
vena cava, V ventnicular ejection, V4 ventriculoatrial mierval

Perinatal Arrhythmias, N. Sekarski, J.
Meijboom, S. Di Bernardo, T. Boulos, Y.
ivelaz: Eur J. Pediatr







Padiatric Tachycardia
With a Pulse and Poor Perfusiocn
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Figure 3. PALS Tachycardia Algorthm.




Padiatric Tachycardia
With a Pulse and Poor Perfusion
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SVT termination. SVT is present initially. After administraton of adenosine 100 pg/kg
by rapid intravenous administration, the SVT terminates and there is a sinus pause caused by
the vagal effects of the drug. The terminations always should be recorded, because sometimes
the presence of Wolff-Parkinson-White pre-excitation is only seen transiently. Note here the
short PR interval and delta wave on the two beats after termina tion.
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Atrial Flutter 2:1 AV Block
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Adrial Flutter/Fibrillation
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Fig. 8. Atrial flutter. The top tracing shows atnal flutter with 2:1 block. The atnal mte is 460
beats/min, and the ventricular rate is 230 beats/min. Flutter waves are marked with arrows. The
QRS almost obscures the P wave. In a different patient in the lower two tracings, the adminis-
tration of adenosine 100 pp/ke allows easy recognition of the rapid atrial flutter/fibrillation in
this infant but does not terminate the tachycardia. Before adenosine, this rhythm could be mis-
taken for SVT. For this reason, during infusion of adenosine, continuous *‘real-time”™ paper re-
cordings of the rhythm should be obtained.
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Ventricular tachycardia. In the infant, ventricular tachycardia can be mistaken for sup-
raventricular tachycardia, because the QRS is often only slightly wider than normal. The nor-
mal QRS duration in an infant is less than 0.08 seconds. Note in lead V1 that there is AV

dissociation dunng tachycardia (arrows depict the P waves). This infant had an LY tumor.
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Fig. 12. Chaotic (multifocal) atrial tachycardia. Note the changing patterns of atrial rhythm on

the two-lead rhythm strips. Chaotic atnal tachycardia often varies in rate and rhythm, with
some periods resembling atrial flutter and other periods resembling complex atnal ectopy.

Some sinus rhythm also can be noted (rop fracing, righr side).
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Eur J Pediatr (2014) 173:983-996

Canses of smus bmadycardia in fetuses or infants

* Primary simus node dysfunction
— Certain myopathies and inflammatory diseases
— Followmg cardiac surgery
— Heterotax y syndrome associated with absent SA node (left isomernsm)
* Autonomic mediated
~Hypervagotonia
— Pallid breathholding spells
— Long QT syndrome
* Medication (antiarrhythmics)
= Situational
— Vasovagal syncope
— Carotid sinus pressure
— Eye surgery
* Central nervous system
— Tumaors
— Increased mtracranial pressure

—Meningits
* Metabolic
- Hypoxia
— Hypothermia
— Hypothyroidism
— Acidosis
= Sepsis




Alteraciones de conduccion auriculoventricular

* BLOQUEO AURICULAR COMPLETO

-Relacionado con isomerismo izquierdo, defectos del septo
auriculoventricular, transposicion de grandes vasos,
autoanticuerpos maternos, luego de cirugias cardiacas

-Falla cardiaca e hidrops se produce del 9 al 27%

* MANEJO: Corticoides prenatales,salbutamol transplacentario
Isoprotenerol, atropina,adrenalina
Marcapasos

Perinatal Arrhythmias, N. Sekarski, J. Meijboom, S. Di Bernardo, T. Boulos, Y. Mivelaz; Eur J. Pediatr 2014,
173:983-996. Perinatal Arrhythmias: Diagnosis and Management; J. F. Strasburger, B. Cheulkar, H. J.
Wichman...
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Third-degree AVB. Twelve-lead ECG showing third-degree CAVB. The atnal rate is
166 beats/min, whereas the ventricular mate 5 only 48 beats/min. Note the AV dissociation
with P waves (arrows) marching through the onset of the QRS. Also note that the QT is
prolonged.
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