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When setting the diagnosis...
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Medical history
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Physical examination 
(aspection, palpation, auscultation)



The most commonclinicalsignsand 
symptoms
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Dyspneaand tachypnea
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Sternal retractions - Labored breathing - Wikipedia

https://en.wikipedia.org/wiki/Labored_breathing#/media/File:Sternal_retractions.JPG
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Cyanosis
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Central cyanosis ȓțwarmș

Ådecreased satO2 in arterial blood

Åtongue and mucous membranes

ÅǇƻƭȅƎƭƻōǳƭƛŀΣ ŎƭǳōōƛƴƎ όαŘǊǳƳǎǘƛŎƪ ŦƛƴƎŜǊǎάύΣ 
thromboembolism





Peripheral cyanosis ȓțcoldș

Ålow cardiac output and other shocks

ÅsatO2 in arterial blood normal

Ådecreased venous satO2

Åacrocyanosis





Asessment of the heart rate 
according to the age





Murmurs
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Innocent murmur = physiologic
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Heart failure

ÅProgressive condition in which the heart muscle is 
ǳƴŀōƭŜ ǘƻ ǇǳƳǇ ŜƴƻǳƎƘ ōƭƻƻŘ ǘƻ ƳŜŜǘ ǘƘŜ ōƻŘȅΩǎ 
needs for blood and oxygen

ÅAcute vs. chronic

ÅForward vs. backward

ÅRight-side vs. left-side

ÅCompensated vs. decompensated



Forward failure
ÅSimilar for right and left side, right side => lower pessure 
=> better tolerance

ÅTiredness, intolerance of excersice; left side ςalso syncope

ÅPaleness

ÅPeripheral cyanosis, cold and sweaty periphery

ÅCapillary refill longer than 3 sec

ÅKidney failure, hyperkaleamia

ÅNecrotising enterocolitis (acute abdominal syndrome)



Right side backward

ÅHepatosplenomegaly (liver >2cm below the last rib in 
the right midclavicular line)

Åҧ ƘŜǇŀǘƻƧǳƎǳƭŀǊ ǊŜŦƭǳȄ ǿƘŜƴ ǇǳǎƘƛƴƎ ōŜƭƻǿ ǘƘŜ ƭƛǾŜǊ

ÅOedemas, ascites (small children ςgenitalia, bigger 
children - legs)

ÅTachypnea, dyspnea

ÅFailure to thrive; pale, sweaty skin, cutis marmorata 
(bluish mottling of the skin)



Left side backward

ÅTachypnea, dyspnea

ÅPulmonary oedema



Imaging studies



ECG

ÅElectric potentials 
detection

ÅTypes of ECG detection:
Å12-lead ECG
ÅECG Holter(usually 24 

hours)
Åevent recorder

(implanted 
subcutaniously)



ECG electrodes placement







ÅP waveςdepolarisation of atria
ÅPQ (PR) interval ςthe time between atrial 

depolarisation and ventricular depolarisation
ÅQRS complexςdepolarisation of the ventricles
ÅST segment(isoelectric line) - the region 

between the end of ventricular depolarisation 
and beginning of ventricular repolarisation



ECG evaluation
ÅRegularity ς regular/irregular
ÅIn children often respiratory arrhythmia => higher frequency during inspiration, slower during 

exspiration - physiologic

ÅRhythm ς sinus/sinus-like/atrial/junctional
ÅSinus rhythm ς positive P waves in I, II, III, aVF before every QRS complex

ÅIn children often sinus-like/atrial which is physiologic

ÅFrequency (evaluation of tachy- / bradycardia according to the age ς charts)
Å3000 / number of small squares in 50 mm/s ς in children more comonlly used speed of paper 

50 mm/s 

Å1500 / number of small squares in 25 mm/s

ÅElectric axis

ÅIntervals ς PQ, QRS, QTc (according to the age, frequency respectively ς charts)

ÅMorfology and QRS voltage

ÅST segments changes

ÅT waves







ÅElectric axis evaluation ς the easiest way => to look at 
leads I and aVF (which are perpendicular to each other) 
and use final vectors to find the resultant according to this 
hexaxial reference system ς difference between a 
newborn and an adult









QTc ȓcorrected QT interval (Bazett)



Chest scan



ÅCardiothoracic ratio: a + b / c

ÅNormal range in children 
according to the age:
Å1 year  0.61-0.45
Å1-2 years 0.60-0.39
Å2-6 year 0.52- 0.40
Å>7 years 0.50- 0.40



ÅL-R shunts (VSD)

ÅCardiomegaly

Åҧ ǇǳƭƳƻƴŀǊȅ 
vasculature



ÅASςpoststenotic dilatation 
of ascedent aorta



Sign of ț3ș (dilated subclavian artery) &
notching of the ribs(colaterals) => CoAo



ÅTOF

ÅBoot shape ςlike heart shadow

ÅHypertrophy of RV

ÅMissing pulmonary knob

ÅҨ ǇǳƭƳƻƴŀǊȅ  ŎƛǊŎǳƭŀǘƛƻƴ



TAPVDȓsnowmańs sign



ÅTGA

Åαegg-shaped heartά

ÅNarrow vascular peduncle



ÅPulmonary oedema ςTAPVD 
obstructive type

ÅtƛŎǘǳǊŜ ƻŦ αǿƘƛǘŜ ƭǳƴƎǎά



Echocardiography -  the most im portant of a ll 
im aging m ethods in pediatric cardiology

ÅDifferent probes: 
ÅFrequency: 1-10 MHz, higher frequency 

= lower penetration
Ånewborns 7-10 MHz
Åadolescents 3-4 MHz

ÅAccording to the place of use
ÅTransthoracic ECHO 
ÅTransesopfageal ECHO
ÅEpicardial ECHO



ÅDifferent types of imaging:

ÅM-mode (1-D imaging)

Å2-D imaging 

Å3-D imaging 

ÅDoppler imaging 

Fetal echocardiography!!



Å4 basic views/windows/:
ÅSubcostal /subxiphoid/
Å4-chamber view (apical)
ÅParasternal
ÅLong axis
ÅShort axis
ÅSuprasternal

https://www.grepmed.com/images/14260/pocus-cardiology-windows-echocardiogram-pediatrics



CT angiography



MRI



CT     MRI
ÅRadiation

ÅFast aquisition (seconds)

ÅIodium contrast agent

ÅHigh spatial resolution

Å0,5mm slice thickness

ÅBetter available

ÅCheaper

ÅPacemakers/ICD: OK

ÅNo radiation

ÅSlow aquisition (min ς 1 hour)

ÅGad contrast agent +/-

ÅLower spatial resolution
Å3mm slice thickness

ÅEvaluation: chamber volumes, 
systolic function, valves, flows, tissue 
characterization  

ÅMore expensive

ÅPacemakers/ICD: contraindicated 
(not all of them)



Cathetrisation
ÅDiagnostic ς hemodynamics, saturations of the oxygen, imaging of the 

stenosis which is not properly visible by echo, endomyocardial biopsy, 
electrophysiologic examination

ÅTherapeutic

ÅDilation of the stenosis/coarctation

ÅStent/valve placement

ÅBaloon atrioseptostomy

ÅClosure of ASD, PDA by occluders

ÅAblations




