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. The most common diagnoses

A Congenital heart diseases (ventricular septal defect)

A Cardiomyopathies (hypertrophic, dilated)

A Inflammatory diseases (endocarditis, myocarditis,
pericarditis)

A Arrhythmias (supraventricular tachycardia)
A Systemic arterial hypertension (secondary)

A Pulmonary hypertension (persistent pulmonary hypertension
in a newborn)

A Heart tumors .



When setting the diagnosis...



A Medical history ®

- A Physical examination - clinical signs and symptoms

Almaging studies:
AECG
Achest scan
Aechocardiography
ACT
AMRI
A Cathetrisation

A Cardiac stress test (ergometry)



Medical history



A Family — genetics (syndromes, familiar inheritance of VCC) @
A Prenatal infections (TORCH), drugs (ibuprofen), X-rays

A Prematurity — persistent ductus arteriosus, foramen ovale apertum
A Problems with feeding (breaks), failure to thrive
A Frequent respiratory infections

A Fatigue (at rest/on exercise)

A Excessive sweating

A Syncope

A Chest pain (often of musculoskeletal origin)

A Palpitations



Physical examination
(aspection, palpation, auscultation)



W
The most commonclinicalsignsand ®

' symptoms

ADyspnea, tachypnea
ACyanosis
AMurmurs

AHeart failure

APulmonary arterial hypertension (Eisenmenger
syndrome)



Dyspneaandtachypnea

ADyspnea — subjective feeling of shortness of breath

AObjectification! Newborns & toddlers:

AUsing of accessory breathing muscles
resulting in to retraction of the belly, jugulum,
intercostal spaces and/or nasal flaring





https://en.wikipedia.org/wiki/Labored_breathing#/media/File:Sternal_retractions.JPG

~ ATachypnea
AThe age of a patient!

A Mewborn to 2 months: 60 breaths per minute
B. Infant 2 months to 1 year: 50 breaths per minute
C. Preschool Child 1 to 5 years: 40 breaths per minute

D. School age Child: 20-30 breaths per minuie
E. Adults: 20 breaths per minute



. Cyanosis

ABluish colouring of the skin and/or mucous
membranes; >50g deoxygenated Hb

ACentral vs. peripheral



. Central cyanosist war ms

Adecreased satO2 in arterial blood
Aongue and mucous membranes

ARt et 20dzZ Al S Of dzoo A y 3
thromboembolism
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. Peripheral cyanosist c ol d s

Aow cardiac output and other shocks
AsatO2 in arterial blood normal
Adecreased venous satO2
Aacrocyanosis






Asessment of the heart rate
according to the age
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Newborn (0-1month) 70-190
Infant (1-11 months) 80-160
Toddler (1-3 years) 80-130
Preschooler (3-5 80-120
years)
o~
Adolescent (12-18 60-100

years)



. Murmurs

A Additional sound to the normal heart sound caused
by turbulent flow in the heart

A Organic vs. innocent (physiologic)

A Description of a murmur
1. timing (systole/diastole/continuous)
2. punctum maximum
3. intensity — Levin‘s scale (1/6 — 6/6)
4. propagation



Scapular
line

Posterior
median line

Manubrium

Sternal angle
Vertebral
reflection

Costodiaphragmatic
recess

Midsternal
line

. : ‘RN ! - : _. ,_ %, .v - X .
f ¢ AL - ... K ! & N
-— 4 I _ _4“»..\. .
18 7 AR
.. N/ XLAN )3

——

T

Midclavicular
line



. Innocent murmur = physiologic

A70 % of healthy children (toddlers, preschool
age)

AAlways systolic

AMax 3/6

ANo thrilling

AChanging with body position

ANo clinical symptoms

ANo ECG changes



. Heart failure

AProgressiveAconglition In which the heart muscle Is
dzy | 60t S 02 LJzYLJ Sy 2dzdK o0t z
needs for blood and oxygen

AAcute vs. chronic
AForward vs. backward

ARightside vs. lefiside
ACompensated vs. decompensated



. Forward failure

ASimilar for right and left side, right side => lower pessure
=> petter tolerance

ATiredness, intolerance of excersice; left sidgso syncope
APaleness

APeripheral cyanosis, cold and sweaty periphery
ACapillary refill longer than 3 sec

AKidney failure, hyperkaleamia

ANecrotising enterocolitis (acute abdominal syndrome)



. Right side backward

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

Ay KSLI G22dz3dzf | NI NBTFf dzE 4 F

AOedemas, ascites (small childregenitalia, bigger
children- legs)

ATachypnea, dyspnea

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



. Left side backward

ATachypnea, dyspnea
APulmonary oedema



Imaging studies



ECG

AElectric potentials
detection Node
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A4
ECG electrodes placement g

Precordial Leads (chest lead placement)

V1 -4thintercostal space to the right of the sternum

w V2-4thintercostal space to the left of the sternum

. V3 -Halway between V2 and V4

@& V4 -The left midclavicular line in the 5th intercostal space

@ V5 -The left anterior axillary line at the same horizontal level asV4
@& V6 - The left midaxillary line at the same horizontal level as V4 and V5
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A P wavec depolarisation of atria

A PQ (PR) intervad the time between atrial
depolarsation and ventricular depolasation

A QRS compleg depolarisation of the ventricles

A ST segmentisoelectric line} the region
between the end of ventricular depolaation
and beginning of ventricular repolaation



. \ 4
ECG evaluation

é\ReguIarityc regular/irregular

AIn children often respiratory arrhythmia => higher frequency during inspiration, slower durir
exspiration- physiologic

ARhythmc sinus/sinudike/atrial/junctional
A Sinus rhythnt positive P waves in |, 11, Ill, aVF before every QRS complex
AIn children often sinudike/atrial which is physiologic

AFrequency (evaluation of tachibradycardia according to the agecharts)

A 3000 / number of small squares in 50 mna/B children more comonlly used speed of paper
50 mm/s

A 1500 / number of small squares in 25 mm/s
AElectric axis
Alntervalsc PQ, QRS, QTc (according to the age, frequency respectisiedyts)
AMorfology and QRS voltage
AST segments changes
AT waves



FIG I-2.

Hexaxial (A) and horizontal (B) reference systems. The combination of A and B constitules

+90°

|2- (or 13-) lead ECG.




FIG 2-8.
Polarity of limb leads (viewed from the patient’s front). Lines perpendicular to leads |,
the areas into positive (shaded) and negative (unshaded) segments for polarity.

FIG 2-9.

Polarity of precordial leads. Lines drawn perpendicular to leads V, V,, and V, divide
positive (shaded) and negative (unshaded) segments for polarity. |
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. . . . '
AElectric axis evaluationthe easiest way => to look at

. leads | and aVF (which are perpendicular to each other)
and use final vectors to find the resultant according to th
hexaxial reference systemqdifference between a
newborn and an adult .
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. QTc 1 corrected QT Interval (Bazett)

or [s] = 0.37

JRR [s]  +/0.55

OTc [.5' ] = = 0,499 [S ]
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Chest scan
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ACardiothoracic ratio:a+ b /¢

-~

ANormal range in children
according to the age:

Al year 0.61-0.45
Al1-2 years 0.60-0.39
A2-6 year 0.52 0.40
A>7 years 0.50 0.40




AL-R shunts\{SD
Cardiomegaly

Ay LJdzf Y 2
vasculature




AASCc poststenotic dilatation
of ascedent aorta
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ATOF

ABoot shape like heart shadov
AHypertrophy of RV

AMissing pulmonary knob
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TAPVDT snowmans sign -




ATGA
Aceggshapedhearta

ANarrowvasculampeduncle




APulmonary oedemg TAPVD
obstructive type
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Echocardiographythe most important ofaql
Imaging methods in pediatric cardiology

ADifferent probes:

AFrequency: 110 MHz, higher frequency
= lower penetration

Anewborns 710 MHz

Aadolescents 3t MHz
AAccording to the place of use

ATransthoracic ECHO
ATransesopfageal ECHO
AEpicardial ECHO




VSd 0.70 ¢cm
c
i J

VSs 1.09 ¢m

ADifferent types of imaging: |
AM-mode (2D imaging) =

VPWd  0.51 cm

A2-D imaging N N
EDV(Teich) 67.5 ml ' - — - — =

ESV(Teich) 21.4 mlEoiase o=t tnS s B
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ADoppler imaging

13/03/2008 11:57:19 V

2~ i
4.

6 3 Ill =
| , ‘,

I Fetal echocardiography!!

-

(o0}

-
‘&2. S— T —
=




basic views/windows/:
ASubcostalsubxiphoid/
Ad-chamber viewapica)
AParasternal
ALong axis
AShort axis
ASuprasternal

Society of Guidelines for Pediatric Echoca
Echocardiography

Heart and Circulation Ultrasound Specialists
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Poster ordering information and full text of ASE guideline documents available at: www.asecho.org
Adapted from: Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD, Peter C. Frommelt, MD, Richard A. Humes, MD, FASE, Michael M. Brook, MD,
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CT angiography







cT

ARadiation
AFastaquisition(second$
Alodium contrastagent

AHighspatialresolution
A0.5mmslicethickness

ABetter available
ACheaper
APacemakerdCD: OK

MRI

ANo radiation
ASlowaquisition(min ¢ 1 hour)
AGadcontrastagent +/

ALowerspatialresolution
A3mmslicethickness

AEvaluation chambervolumes
systolicfunction, valves flows, tissue
characterization

AMore expensive

APacemaker$CD:contraindicated
(not all of them)



.. A4
Cathetrisation

. ADiagnosticc hemodynamics, saturations of the oxygen, imaging of the
stenosis which is not properly visible by echo, endomyocardial biopsy,
electrophysiologic examination

ATherapeutic
ADilation of the stenosis/coarctation
AStent/valve placement
ABaloon atrioseptostomy
AClosure of ASD, PDA by occluders
AAblations







