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Ecocardiografia
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“In ecocardiografia, in tempo reale, vengono generate immagini in
movimento del cuore, insieme con | dati quantitativi sul flusso
sanguigno e il movimento dei tessuti
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Immagine di Buona qual Ita

Alta Risoluzione

 Moduli necessari in real -Time :
a. Funzione bidimensionale , Funzione M-mode
b. Fun2|one Doppler: colore, pulsato, continuo, HPRF, tissutale
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In eta neonatale/ pediatrica per le alte
frequenze sono Necessarie sonde ad
alte frequenze, Frame Rate

Elevato, evita sovrapposizioni di

strutture

GAIN e Time-gain compensation rapporto tra il
segnale d’ingresso e segnale amplificato

Aumenta/diminuisce il livello di ricezione del
segnale, senza variare 1’intensita di emissione
degli ultrasuoni
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Sonda a piu alta
frequenza

* Vantaggi: >
risoluzione spaziale
> capacita di
discernere le
strutture

» Non presentano il
limiti della ridotta
penetrazione nei
tessuti visto che la
profondita da
analizzare e 5-6 cm

Gain regolare al minimo

indispensabile (cavita

nera), tutte le strutture
distinguibili

Accorgimenti
che aumentano
Il frame rate

Ridurre la profondita

Ridurre il settore di
scansione (angolo)

Fuoco: usare singolo
fuoco
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. 1° Indicazione: i{”
© sospetto di cardiopatia congenita

Soffio con Cianosi: Scompenso cardiaco
caratteristiche di dopo 24 ore < 90% X))
cardiopatia (A9) # SAO?2 tra braccio dx e

gambe > 3% (A9)

A 7-9 = appropriata; M 4-6 = potrebbe SCAI/SCCT/SCMR/SOPE
essere appropriata; R 1-3 = raramente 2014 Appropriate Use Criteria for
appropriata Initial Transthoracic Echocardiography
in Outpatient Pediatric Cardiology
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Ecocardiografia

Importante, nell’approccio delle
cardiopatie congenite, e seguire un
metodo, cioe un percorso sequenziale
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Approccio Sequenziale j")

Posizione

Strutture cuore

principali

|

|

| 1. Relazione con organi
addominali (situs)

\ene
sistemiche

\Vene
polmonari

2. Connessione veno-atriale

Atrio destro
Atrio sinistro

Relative

connessioni

\entricolo
destro

\entricolo
sinistr

3. Connessione atrio-ventricolare
4. Studio delle valvole atrioventricolari

Conus

(infundibulum) 5. Connessione ventricolo-arteriosa

6. Studio delle valvole semilunari

Arteria
Polmonare

Arteria Aorta




Prolezioni

Supraste1 al
notch ~ ’&7

-

Left

p?lzﬁal

In eta neonatale e possibile eseguire un
esame completo utilizzando le sole
proiezioni sottocostali e soprasternale




D-malposition
L-malposition
Anterior malposition

(1. Thoraco-abdominal situs

1

2. Cardiac position '

v
(3. Segment-by-segment analysis)

4. Atrial situs

v

5. Ventricular loop '

1

6. AV Alignments/Connections
(concordant, discordant,
straddling, atresia, etc.)

Y

7. Ventriculo-arterial alignments
(concordant, discordant [TGA],
DORYV, efc.)

(B. Infundibular anatomy

v
9. Relationships between)

semilunar valves

1
(10. Associated anomalies

Subpulmonary

Subaortic

Bilateral

Bilaterally absent

Major — minor
anomalies

Venous entry

—» arterial exit

flow-chart

parasternal

Subxiphoid

Supras

gejal

/
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(Mesocardia { 2. Cardiac position
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3. Segment-by-segment analysis
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6. AV Alignments/Connections
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7. Ventriculo-arterial alignments
(concordant, discordant [TGA],
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Discordant

Discordant
(D-loop TGA)

(L-loop TGA)

Double-outlet

Double-outlet
right ventricle

left ventricle

Aortic gtregia

Pulmonary atresia

Truncus arteriosus
(common outlet)




Proiezione sottocostale
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Studio origine delle arterie
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Structures viewed from subxi

Elenco di cio che e possibile

edere nelle singole proiezioni

phoid (subcostal) views

Inferior vena cava
Hepatic veins
Abdominal aorta
Diaphragm
Superior vena cava
Left atrium

Right atrium

Atrial septum
Coronary sinus
Pulmonary veins
Mitral valve
Tricuspid valve
Left ventricle
Right ventricle
Ventricular septum
Left ventricular papillary muscles
Aortic valve
Pulmonary valve
Ascending aorta
Coronary arteries
Main and branch pulmonary arteries
Pericardium

Suprastemal
notch _/

Right 3
parasternal

Apical
Subxiphoid

Structures viewed from apical views

Inferior vena cava

Left atrium

Right atrium

Atrial septum

Coronary sinus

Selected pulmonary veins

Mitral valve

Tricuspid valve

Left ventricle

Right ventricle

Ventricular septum

Left ventricular papillary muscles
Aortic valve

Pulmonary valve

Ascending aorta

Main and branch pulmonary arteries

Structures viewed Trom suprasternal notc

Structures viewed from left parasternal views

Superior vena cava

Left atrium

Pulmonary veins

Ascending aorta

Superior thoracic aorta

Main and branch pulmonary arteries
Aortic arch

Proximal brachiocephalic arteries
Left innominate vein

Inferior vena cava

Superior vena cava

Left atrium

Right atrium

Atrial septum

Coronary sinus

Pulmonary veins

Mitral valve

Tricuspid valve

Left ventricle

Right ventricle

Ventricular septum

Left ventricular papillary muscles
Aortic valve

Pulmonary valve

Ascending aorta

Coronary arteries

Main and branch pulmonary arteries
Pericardium

Structures viewed from right parasternal views

Inferior vena cava
Superior vena cava
Right atrium

Atrial septum

Right pulmonary veins
Ascending aorta

Right pulmonary artery




TABLE 6

Indication

A = appropriata; M= potrebbe essere appropriata;
R= raramente appropriata

ECG Findings
PACs in the prenatal or neonatal period
PACs after the neonatal period
Supraventricular tachycardia
PVCs in the prenatal or neonatal period
PVCs after the neonatal period
Ventricular tachycardia
Sinus bradycardia

Sinus arrhythmia

Prior Test Results

Appropriate Use Rating

TABLE 8

Indication

Family History of Cardiovascular Disease in Patients Without Signs or Symptoms and Without Confirmed

Cardiac Diagnosis

Appropriate Use Rating

89.
90.
91,
92.
93.
94.
95.
96.

49,

Known channelopathy

Genotype positive for cardiomyopathy

Abnormal chest X-ray findings suggestive of cardiovascular disease

Abnormal ECG without symptoms

Desaturation based on pulse oximetry

Previously normal echocardiogram with no change in cardiovascular status or family history

Previously normal echocardiogram with a change in cardiovascular status and/or a new family history suggestive of
heritable heart disease

Elevated anti-streptolysin O titers without suspicion for rheumatic fever
Chromasomal abnormality known to be associated with cardiovascular disease
Chromesomal abnormality with undefined risk for cardiovascular disease
Positive blood cultures suggestive of infective endocarditis

Abnormal cardiac biomarkers

Abnormal barium swallow or bronchoscopy suggesting vascular ring

i V:IN M Outpatient Neonates Without Post-Natal Cardiology Evaluation

Indication

M (4)
A(9)
A9
A
A(9)
R()
A

R(3)
A(9)
M (5)
A(9)
A(9)
A7)

97.
98.
99.
100.

Unexplained sudden death before the age of 50 years
Premature coronary artery disease before the age of 50 years
Channelopathy

Hypertrophic cardiomyopathy

Non-ischemic dilated cardiomyopathy

Other cardiomyopathies

Unspecified cardiovascular disease

Disease at high risk for cardiovascular involvement, including but not limited to diabetes, systemic hypertension,
abesity, stroke, and peripheral vascular disease

Genetic disorder at high risk for cardiovascular involvement
Marfan or Loeys Dietz syndrome
Connective tissue disorder other than Marfan or Loeys Dietz syndrome

Congenital left-sided heart lesion, including but not limited to mitral stenosis, left ventricular outflow tract
obstruction, bicuspid aortic valve, aortic coarctation, and/or hypoplastic left heart syndrome

Congenital heart disease other than the congenital left-sided heart lesions
Idiopathic pulmonary arterial hypertension

Heritable pulmonary arterial hypertension

Pulmonary arterial hypertension other than idiopathic and heritable

Consanguinity

Appropriate Use Rating

106.
107,
108.
109.
1o.
m.

Suspected cardiovascular abnormality on fetal echocardiogram

Isolated echogenic focus on fetal ultrasound

Maternal infection during pregnancy or delivery with potential fetal/neonatal cardiac sequelae
Maternal diabetes with no prior fetal echocardiogram

Maternal diabetes with a normal fetal echocardiogram

Maternal phenylketonuria

Maternal autoimmune disorder

Maternal teratogen exposure

A(9)
R (2)
A7)
M (6)
M (4)
A @)
M (5)
M (6)

SCAI/SCCT/SCMR/SOPE

M (6)
R(2)
R@3)
A(9)
A(9)
A(8)
R(3)
R ()

A7)
A7)
M (6)
M (6)

M (5)
M (5)
A(8)
R(3)
R(3)

2014 Appropriate Use Criteria for
Initial Transthoracic Echocardiography
in Outpatient Pediatric Cardiology
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Mitral valve
E velocity (cm/s) 92 (14) 86 (15) 88 (14)
A velocity (cm/s) 42 (11) 41(9) 39(8)
A duration (ms) 136 (22) 142 (21) 141 (22)
E to A velocity ratio 2410.7) 2.2(06) 2.3(06)
Deceleration time (ms) 145 (18) 157 (19) 172 (22)
LV IVRT (ms) 62 (10) 67 (10) 74 (13)
Pulmonary vein
Systolic velocity {cm/s) 46 (9) 45 (9) 41 (10)
Diastolic velocity (cm/s) 59 (8) 54 (9) 59(11)
Atrial reversal velocity (cm/s) 21 (4) 21 (5) 21(7)
Atrial reversal duration (ms) 130 (20) 125 (20) 140 (28)
Difference data

e | Vo<t cmu

PVAR duration = MV A duration (ms) -8 (26) -17 (24) -6 (33) J’
e

Values in parentheses represent 1 SD
A, atrial flling wave; E, early filing wave; IVRT, isovolumic relaxation time; LV, left ventncle; MV, mitral valve; PVAR, pulmonary vein atrial reversal

M(“f'fwd!m'v;O'Lo'vry PW, et al O'am e ventricwlar function in children: a Doy vmaruh\arfm yraphic study establishing normal values and predic

| Normal | Relaxation Pseudo- Restrictive
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Risultati

Gruppo A Gruppo B Gruppo C
30-60 giorni 1-3 anni 6-12 anni
TRVI ms 44.3+8.3 51+7.8 70+ 10
Picco E ms 0.65+0.12 0.85+0.14 0.89+0.16
Picco Ams 0.56 +0.08 0.48+0.13 0.47+0.12
Rapporto E/A 1.5+0.42 1.84+0.5 1.9+0.42
OGRUPPO A
DT ms 86 + 26 116 £ 30 122 + 26 B GRUPPO B
OGRUPPO C
Vp cm/s >50 >50 >50
Em cm/s >8.5 >8.5 >8.5
E/Em <8 <8 <8
Tempo A/Tempo AR 032 +0.09 0.25+0.8 0.25+0.8
Flusso Gruppo A Gruppo B Gruppo C
Polmonare
Picco S cm/s 44 + 8 437 40+ 6
OGRUPPO A
BGRUPPO B Picco D cm/s 41+ 8 47 + 8 51+8
OGRUPPO C
VTIScm 8.96 + 1.86 10.14 +1.82 10.4 +1.85
PiccoE  PiccoA  Rapporto VTIDcm 5.14 +1.69 7.14+1.95 90.84+2.19
EIA Picco A cm/s 21+2.8 225442 23.7 +3.6
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Table 1 Classification table for TAPSE values
TAPSE [omi]
Bounds for z-score ranges BSA Ifm:'l

Indexed TAPSE
2 5D [95%) ) (0% - Mindmum Maxirmum mean/BEA mean

(=]

1.
1.3
1.
1.
1.6
1.
1.
1.
1.
1.4
1.
2
2
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143
1.34
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For each age group. the 50 of TAPSE was taken to constne tramu_-u of the mean = 2 50s and the mean * 3 S0s. These ranges represented the
expectable normal interals of deviation for certainty lew Fi thie mean, minimum, and maximum of BSA were calculated
for the age groups. An index was calculated of mean TAPSE 1|:|r age divided by mean BSA for each age group.




Table 1 Patient demographics

Journal of the American Society of Echocardiography

May 2012

Controls

Variable (n = 44)

Patients with PHT
(n = 41)

7.7 *41

7.9 * 5.6

Age (y)
Height (cm)

Weight (kg)

Heart rate (beats/min)

Table 2 Conventional echocardiographic measures

126.1 = 23.7
31.1 = 16.5

97 = 28

117.6 = 34.2

26 = 17.5
105 = 23

sinistro destro sono relativi alla sezione parasternale asse lungo in telediastole. | diametri delle valvole corta @

LINEE GUIDA

. SIEC 2011

Tabella |. Valori normali indicizzati per BSA calcolati all’ecocardiogramma. Le misure dei diametri ventricolari

polmonaresono misurati a livello dell’anulus. Tutti i valori sono espressi in millimetri

BSA

Polmonare

Aorta

Ventricolo sn

Ventricolo dx

Media Dev St

Media Dev St

Media Dev St

Media Dev St

25

8.40 1.10

7.20 1.00

20.00 3.60

8.70  4.50

Variable

Controls
(n = 44)

Patients with PHT

{n = 41)

P

RA arsa

LA diameter
TV diameter
PV diameter
Right PA
Left PA
RVIDd (cm)
RVIDs (cm)

TR velocity (m/sec)
PA acceleration (msec)

MV diameter
LVEId

LVEls
TAPSE (cm)

EF (%)

9.6 +25
92 +28

215 = 0.48
1.85 = 0.36

1.1 =03
1.1 £0.3

1.83 = 0.72
1.5 = 0.52

2=04

119.7 = 31.8

210 = 0.45
10
1.1 =01
1.9 =02
58.7 =126

124 = 6.2
7.6+ 3.7

2.57 = 0.75
2.06 = 0.65

1.3x05
1.4 *£0.5

273129
3.6 * 6.5

45 +1
65.3 = 22.7

1.83 = 0.59
1.6 £ 0.5

21 =08
1.4+ 0.3

66.3 = 16.6

.02
044

005
.10

.002
.0oz2

.0002
002

=.0001
=.0001

03
«.0001

=.0001
=.0001

.10

LA, Left atrial; LVEId, LVEI in diastole; LVEIls, LVEI in systole; MV,
mitral valve; PA, pulmonary artery; PV, pulmonary valve; RA, right
atrial; RVIDd, diastolic RV inner diameter; RVIDs, systolic RV inner
diameter; TV, tricuspid valve.

Data are expressed as mean = SD.

30

930 1.15

8.10 1.00

2290  4.90

870 450

35

10.10  1.20

8.80 1.00

23.60 4.60

8.80 4.50

40

10.70 _1.15

9.50 1.00

26.00  5.00

8.90 450

45

11.30 1.15

10.10 1.00

27.10  5.05

9.00 450

50

11.90 1.20

10.60 1.00

29.00 5.60

930  4.50

60

12.80 1.20

11.40 1.05

31.60  5.60

9.60  4.40

70

13.50 1.15

12.20 1.00

33.90 6.50

10,10 4.40

80

1420 1.20

12.80 1.00

3580 6.20

10.50 4.70

90

1480 1.15

13.40 1.00

37.10  6.10

11.00  4.60

1530 1.15

13.90 1.00

38.50 6.80

11.20  4.80

16.20 1.20

14.80 1.00

4170  6.20

12.4 4.80

1700 1.15

15.60 1.00

43.30  6.00

1400 5.00

17.60 1.15

16.20 1.00

458  6.05

16.00 5.05

1820 1.15

16.80 1.00

47.00  8.00

16.70  5.50

18.7 1.15

17.30 1.00

53.40 8.00

17.50  6.00
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Early Human Development 86 (2010) 149-154
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1
Contents lists available at ScienceDirect

Early Human Development ._/‘)

journal homepage: www.elsevier.com/locate/earlhumdevw

Best Practice Guideline article
Functional echocardiography; from physiology to treatment

Koert de Waal *, Martin Kluckow P

2. In what clinical situations can fECHO be used?

In the neonatal intensive care there are several clinical situations
where additional information gathered with fECHO could assist in clinical
management. In this paper we will discuss the following situations:

. The very low birth weight infant (VLBW) with hypotension during

the first 24 h of life.

. Assessment and monitoring of the ductus arteriosus.

. Assessment and response to treatment of infants with pulmonary
hypertension.

. The infant with perinatal asphyxia.

. The infant with sepsis and cardiovascular compromise.
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2 @ Valutazione Pressione in Arteria Polmonare: 1 y
26D Ruolo Ecocardiografia Doppler Al

Pressione arteriosa sistolica polmonare (PAPS) Gmax RT (4xV2)+PAD
GmaxVsn-Vdx (DIV)
Gmax Ao-AP (dotto)

Pressione telediastolica polmonare Gmax telediastolico + PAD

Eﬂlussﬁ Polm.

Tempo di accelerazione Arteria polmonare < 90msec PAPmedia 20-25mmHg
PAPmedia (0.61 x PAPs) + 2
PAPmedia da insufficienza valvola polmonare Gmax protodiastolico + PAD

e PAPmedia in presenza di dotto arterioso pervio  PA media sistolica-Gmed dotto [smemasiuuins

RT rigurgito tricuspidalico, PAD= pressione atrio destro, Tacc= tempo di accelerazione

CB __
RIG TRIC - RIG MIT
m/s 3 E

$ - Gr .
PsVD 107. 8 mmHg Y & dPdt  ---mm Hg/s

FC 98
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Ecocardiografia 1
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l U.0. Cardiologia Pediatrica A.O. Ferrarotto CT clben
11:07:13
. N c . c E e W - 4V1c-S
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["aV'=0.010m/sec i b =, A e N
0 AT = 600msec
Collasso > 45% 6 mmHg AT = 100bpm_
Pend = 0.02m/s Scorr.=50mm/s
PY%,T = 9744msec

35% < collasso < 45% 9 mmHg
1.0 A
Collasso < 35% 16 mmHg _
m/sec s "‘“‘-J’ A“,‘“' L i‘i\ ‘k'" 'l_‘.____t‘ ! v"‘ TN “
Altro Parametro PAD il b okl A 4l e i € 0 ¢ kil |

E/Em > 6 > 10 mmHg 14

DCal/TIeE] Canc set Bloc set
Tricuspid E’ velocity by tissue Doppler imaging at baseline and
survival rate
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Misure utili oy

Parasternale asse corto

I uo. Cardiologia Pediatrica A, Ferrarotto CT

RT

68
HR

Canc set Bloc set

D2/D1 >2 RV/LV> 1
(fine sistole)

Quattro camere diametro trasverso massimo e Area, diametro
medio, diametro longitudinale, area maggiore e minore
telediastoolica fine sistole
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PDA Incidenza PDA Chiusura spontanea PDA Chiusura spontanea

Rates of spor ous ductus arteriosus closure (%)

2 I e

EG < 28 sett. — 50-70%

PN 1000- 1500 — 28%

EG 29-32 sett — 27%

Ohisson A. Cochrane Review 2003
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1. Pattern flussimetrico

NON tutti i dotti devono essere chiusi ma
esiste un sottogruppo di bambini nei quali
il dotto deve essere necessariamente
trattato

!

-
Z

gTardiographic asSE tent of patent ductus
arteriosus shunt flow pattern in premature infants

Bai-Horng Su, Toyoko Watanabe, Mitsumasa Shimizu and Masayoshi Yanagisawa

Dotto emodinamicamente

significativo Arch. Dis. Child. Fetal Neonatal Ed. 1997:77:36-40




per chiusura spontanea del dotto e

Caratteristiche ecografiche predittive negative .7

significativita emodinamica:

1) Diametro del colletto del dotto > 1,5mm o0 1,4 mm/Kg
(sensibilita 94%, specificita 90%o)

2) LAIAO>14
(sensibilita 92%, specificita 91%o)

3) Velocita media di flusso in AP sinistra > 0,42 m/sec
Velocita di flusso di fine diastole > 0,2 m/sec
(rispettivamente sensibilita 91%-92%, specificita 92-100%)

4) Pattern di flusso di tipo growing o pulsatile
dopo le prime 24-48 ore di vita
(sensibilita 64-93%, specificita 81-100%0)

5) Valutazione dei flussi distali
(Reverse flow in:
Aorta discendente,
cerebrale anteriore,
mesenterica)

ORIGINAL ARTICLE

Severity of the ductal shunt: a comparison of different
markers

M El Hajjar, G Vaksmann, T Rakza, G Kongolo, L Storme

Arch Dis Child Fetal Neonatal Ed 2005;90:F419-F422. doi: 10.1136/adc.2003.027698

LVO*/SVC? >4 (v.n. 2.4)
(Qp/Qs)>2

Specificita e sensibilita > 90%
~lusso sistemico
*somma tra flusso sistemico e flusso da dotto




Table 1

Proposed staging system {adcpied from McNamara and Hellman, unpub|ished clinical triaging system for |igc:fion ofa

patent ductus arteriosus (PDA)) for determining the magnitude of the haemodynamically significant ductus arteriosus (HSDA), which

is based on clinical and echocardiographic criteria
Clinical

C1 Asymptomatic
C2 mild
Oxygenation difficulty (Ol <4)
Occasional (<) epi sodes of oxygen desaturation,
bradycardia or apnoea
Need for respiratory support (nCPAFP) or mechanical
ventilation (MAP <8§)
Feeding intolerance (>20% gastric aspirates)
Radiclogic evidence of increased pulmenary vascularity
C3 Moderate
Oxygenation difficulty (Ol 7-14)
Frequent (hourly) episedes of oxygen desaturation,
bradycardia or apnoea
Increasing ventilation recuirements (MAP 9-12)
Inability to feed due to marked abdominal distension
or emesis
Oliguria with mild elevation in plasma creatinine
Systemic hypofens]on (low mean or diastalic BP) requiring
a sfng|e curdiofrop]c agent
Rudic:|c>gicu| evidence of curdiamegdy or pu|monu ry
oedema
Mild metabolic acidosis (pH 7.1-7.25 and/or
base deficit —7 to —12.0)
C4 Severe
Oxygenation difficulty (Ol =15)
High ventilation requirements (MAP =12) or need for
high-frequency modes of ventilation
Profound or recurrent pulmonary haemorrhage
""NEC-like” abdominal distension with tenderness
or erythema
Acute renal failure
Hc:emod;mclmic ins'rc:b”iry requiring =1 cclrclioiropic agent
Moderate-severe metabolic acidosis (pH<7.1) or
base deficit =—12.0

Echocardiography

E1 No evidence of ductal flow on two-dimensional or Doppler inferrogation
E2 Small non-signiFicr_lnr ductus arteriosus
Transductal diameter <1.5 mm
Restrictive continuous transductal flow (DA V.. =2.0 m/'s)
No signs of left heart volume |ouding (eg, mitral regurgitant jet =2.0 m/s
or LA:Ao ratio =1.5:1)
No signs of left heart pressure loading (eg, E/A ratio =1.0 or IVRT =50)

Normal end-organ (eg, superior mesenteric, middle cerebral) arterial
diastolic How

E3 Moderate HSDA

Transductal diameter 1.5-3.0 mm

Unrestrictive pulsafile transductal flow (DA Viq<2.0 m/s)

Mild-moderate left heart volume loading [eg, LA:Ao ratio 1.5 to 2:1)

Mild-moderate left heart pressure loading (eg, E/A ratic =1.0 or
IVRT 50-60)

Decreased or absent diastolic flow in superior mesenteric artery,
Middle cerebral artery or renal artery

E4 Large HSDA

Transductal diometer =3.0 mm

Unrestrictive pulsafile transductal Aow

Severe left heart volume loading (eg, LA:Ao rafio =2:1, mitral regurgitant
jet =2.0 m/s)

Severe left heart pressure loading (eg, E/A ratio >1.5 or IVRT =60)

Reversal of end-diastolic flow in superior mesenteric arfery, middle
cerebral artery or renal artery

BP, blood pressure; DA V.., ductus arteriosus peuk \«'e|oc'|fy; E/A, et_lr|>.r passive to late atrial contractile phase of transmitral ﬁ”ing ratio; IVRT, isovolumic relaxation
time; LA: Ao ratio, left atrium to aortic ratio; MAP, mean airway pressure; nCPAP, nasal continuous positive airway pressure; NEC, necrofising enterocolitis; O,
oxygenation index.

Patients should be assigned both a clinical and echocardiography stage (eg, neonate with severe oxygenation failure, pulmonary haemorrhage and a 3.2 mm
unrestrictive left-to-right shunt will be C4-E4 class HSDA).

Detailed discussion of the echocardiography parameters is beyond the scope of this perspective.

Arch Dis Child Fetal Neonatal Ed 2007;92:F424—F427.
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