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C €3 sospetto di cardiopatia congenita/aritm
Soffio con Cianosi: Scompenso
caratteristiche di dopo 24 ore < 90% cardiaco/aritmie
Cardlopatla i SAQO2 tr a Recommendations: If strong clinical suspicion of CHD

dx e gambe > 300 or arrhythmia is present in a newborn, the infant should
be clinically assessed by a pediatric cardiologist, and com-
prehensive echocardiography should be performed and
interpreted by a pediatric cardiologist. In hemodynami-
cally unstable newborns without any clinical suspicion of
CHD, the initial echocardiographic examination should
ohy @011 12.715-73  EXPERT CONSENSUS STATEMENT always be a comprehensive study that can be performed
by a core TNE person and initially interpreted by an

However, it is strongly rec-

be read by a pediatric

Targeted Neonatal Echocardiography
in the Neonatal Intensive Care Unit: Practice
Guidelines and Recommendations for Training

cardiologist within a reasonable time period. In the
follow-up of children in whom CHD has been excluded,
standard TNE can be performed as a targeted functional
study for certain indications. Performance of these

studies requires core training in TNE, and they should
be interpreted by a person with advanced training in
TNE. Focused TNE may be indicated for the evaluation
and follow-up for a limited number of specific indications
(effusions and lines). TNE should not be used in the

follow-up of structural heart disease. See Table 2 for a
summary of these recommendations.
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Goal oriented targeted management
2.1.3. Components of standard TNE

Every standard targeted neonatal echocardiographic study should
include

(1

(2) Evaluation of LV diastolic function

3

)
)
)
(4) Assessment of atrial-level shunt
)
)
)
)

Septic shock

. ) ] Respiratory or
Evaluation of LV systolic function pathology* Heart failure*

Rule out and Rx pneumothorax, cardiac tamponade, hsPDA
Normal MAP-CVP; ScvO2 >70%, Cl: 3.3-6L/m?/min or SVC flow >40ml/kg/min
(5 Assessment of PDA Institute specific therapy as soon as possible AND early (functional) echo

(6) Evaluation of RV systolic pressure (RVSp) and PA pressures [ | |
(7) Assessment of systemic blood flow Respiratory | Pulmonary Prostaglandin E1 Fluid / blood

(8 Assessment of pericardial fluid support vasodilator- Echo specific Specific
Antibiotics ‘ iNO diagnosis therapy

Evaluation of RV function ABC of resuscitation as per NLS / APLS guidelines; Intubate / ventilate
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DP/DT

ATei-index

Adiametri e spessori Adiametri

parietali delle AAree
cavita cardiache Avolumi

ATAPSE 22+4 mm
AMAPSE 1242 mm Eiezione

Tabella VI. Legenda: MAPSE: mitral annular plane excursion, DTI: Doppler tis:

AFrazione di
Vsn <0,40

Parametro

ento delle aree

Vsn 1400-1800mmHg/sec
(dipendente dapre e
postcarico
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& Valori Normali di Riferimento
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Table 1 Normal M mode echocardiographic values for neonates with mean body weight between 2000 g and 4000 g

RVAWA RVDD 1Vsd IVSs LVEDD LVESD LVPWd LVPWs
BW (kg) (mm) (mmn) (mm) (mm) (mm) (mm) (mm) (mm) PAD (mm) AoD (mm) LAD (mm)

2.0 1.3 4.0 . 24 15.0 9.7 1.9 . 6.2 6.9 8.3
2.4 8.4 . 4.4 17.1 11.0 2.7 . 9.3 8.2 11.5
3.5 12.8 . 6.4 19.2 12.3 3.5 . 12.4 9.5 14.7

1.4 4.0 . 2.4 15.0 9.2 2.2 . 6.8 7.4 8.5
2.5 8.4 . 5.0 18.1 11.7 3.2 . 11.0 8.8 12.1
3.6 12.8 . 7.6 21.1 14.2 4.2 . 15.2 10.2 15.6

1.4 4.1 .. 2.5 15.1 9.2 2.4 3. 7.0 7.5 9.4
2.5 8.5 3.6 5.1 18.2 11.7 3.5 . 11.0 9.1 12.6
3.6 12.9 4.9 7.7 21.3 14.2 4.6 . 15.0 10.7 15.8

1.5 4.1 2.3 2.5 15.4 9.5 2.5 . 8.0 7.5 10.2
2.6 8.6 3.7 5.3 18.8 11.9 3.6 . 11.2 9.3 13.2
3.7 13.1 5.1 8.1 22.2 14.3 4.7 . 14.4 11.1 16.2

1.5 4.1 2.4 2.6 16.5 10.2 2.6 3. 9.3 7.6 10.5
2.6 8.6 3.8 5.4 19.9 12.7 3.7 . 12.5 9.6 13.7
3.7 13.1 5.2 8.2 23.3 15.2 4.8 . 15.7 11.6 16.9

The mean value is bold; the value above is mean — 2 SD, the value below is mean + 2 SD.

AoD, aortic diameter; BW, body weight; IVSd, thickness of interventricular septum at end diastole; IVSs, thickness of interventricular septum at end systole; LAD, left
atrial dimension; IVEDD, left ventricular end diastolic dimension; LVESD, left ventricular end systolic dimension; LVPWd, left ventricular posterior wall thickness
at end diastole; LVPWs, left ventricular posterior wall thickness at end systole; PAD, pulmonary artery diameter; RVAWd, right ventricular anterior wall thickness at
end diastole; RVDD, right ventricular end diastolic dimension.

Heart 2000:83:667-672
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#& Valutazione funzione sistolica};

Recommendations: Quantitative assessment of LV sys-
tolic function is an essential component of TNE. It
requires the estimation of LY dimensions on the basis of
M-mode or 2D measurements. LV end-diastolic dimension

nr\ WP

Limiti
Alta frequenza cardiaca
Concomitanti problemi respiratori

. —_— Motilita setto interventricolare
and septal and posterior wall thickness should be

measured. On the basis of M-mode or 2D imaging, SF

: ) . FA
can be measured if there are no regional wall motion
abnormalities and if septal motion is normal. In the case Val . .. litat
of wall motion abnormalities or abnormal septal motion, _a utazione Vls_lva qya ltativa
EF should be calculated using a biplane volumetric rimane la tecnica piu
measurement (biplane Simpson’s or five-sixths area x comunemente usata nella pratic
length method). Optional techniques include mMVCFc clinica di routine

and wall stress measurements. | (dipendente dal post carico
Non consigliabile come misura di routine
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' Proiezione Apicale

Recommendations: The assessment of RV size and func-

tion should be part of TNE. Qualitative visual assessment
remains the most commonly used technique in routine
clinical practice. Two-dimensional measurements, includ-

=V ing tricuspid annular plane systolic excursion and frac-
tional area change, can be used for quantitative serial

follow-up.

| TAPSE =20 mm |

(@)

Movi ment o | o rmuudricudpidalieol e del |
Registrato in M mode,
tra fine diastole e picco sistolico misurato in mm



Journal of the Amerncan Society of Echocardiography Koestenberger et al 717
Valume 22 Mumber 6

Table 1 Classification table for TAPSE values

TAPSE (om)

Bounds for -score ranges BSA I,'m‘a]

Indexsd TAPSE
n Mean =280 {95%) +3 D (299%) Minimum mean/BSA mean

41 0.9 068 0.56 1.26 014 0.28 4.13
" 45 1.14 085 0.7 1.56 012 0.54 3.83
v.n. 22+41rnm "—" 20 1.3 1.01 0.86 1.77 026 0.41 385
E a2 1.44 1.13 0.97 1.0 R 36
25 1.55 125 1.10 2.00 0.3 0.69 32
39 1.65 1.36 1.22 2048 } 0.4 0.62 an
a7 1.74 148 1.35 214 0.52 278
47 1.82 1.56 1.43 2220 (0.6 0.91 26
29 1.87 1.60 1.47 226 063 0.94 242
41 1.90 162 1 1.48 23 042 046 1.06
32 1.84 164 : 1.49 234 094 075 1.17
23 1.97 167 : 1.52 243 0.7ra 138
20 2m 1.73 : 1.58 244 00 0.8 132
a7 205 1748 ) 1.65 246 1.15 082 154
25 210 183 : 1.69 250 128 1.06 1.55
18 214 1.84 : 1.68 260 1.38 1.08 1.67
20 220 1.85 : 1.68 amn 1.48 1.03 1.87
a5 2% 187 1.68 284 1.55 1.1 143
25 23 143 1.74 202 1.59 1.32 105
34 239 148 1.78 am 1.66 1.3 204
a7 245 204 288 1.83 3.06 1.77 143 2.06
) 247 2105 2m 1.84 310 1.79 1.34 225

v

1.15
1.42
1.65
1.7
1.88
1.84
02
LiF
13

LebsheBRE

For each age group, the 50 of TAPSE was taken to construct ranges of the mean = 2 50s and the mean * 3 50s. Thess ranges represented the
expectable normal intenvals of deviation for certsinty levels of %5% and 949%. Furthermore, the mean, minimum, and maximum of B5A wers calculated
fior the age groups. An index was calculated of mean TAPSE for age divided by mean BSA for each age group.
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Ecocardiografia 1?
Stima Pressione atriale destra 7%

VCI in eta pediatrica % di collasso  Stima PAD

Collasso > 45% 5 mmHg ‘r —
35% < collass& 45% 9 mmHg *ﬁ\
Collasso < 35% 16 mmHg S
Altro Parametro  PAD it R "
E/Em> 6 > 10mmHg ‘ _ ‘ f.:"f"":; P
’.I‘rim.xspid E’ velocity by tissue Doppler imaging at baseline and : ;’?‘-’ !‘ ¥ - “ = - ‘;'
- .inspikazione | espirazione |
i |
|

»,’1/'\/\‘/"
_7 N vv \




P viqEies
S P s
1

A

4

»

Léoéemodi namica dei
ecocardiografia con la Funzione Dopplerr

Doppler pulsato Doppler tissutale colore
Doppler continuo Doppler tissutale pulsato

Doppler colore - _ , _
velocitadel miocardioventricolare

velocita dei globuli rossi

Importante sapere che utilizzando la

funzione Doppler: 1. Stimadella pressionantracardiache

e pressionen arteriapolmonare

2. Gittata sistolica, gittata cardiaca,e
indicecardiaco

3. Gradodi stenoswvalvolare

A velocita di flusso e flusso:

A non misure dirette, ma ricavate

A Differenze di (gradiente)/pressione _ s
attraverso una struttura 4. Shuntintraedextracardiaci

Anon misure di pressioni assolute 5. | volumi di rigurgito valvolare
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Calcolo delle pressioni In
Ventricolo Destro
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Principio di Bernoulli
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2D Pos./Larghezza

Stima della pressione atriale destra (PAD)

VCI in eta pediatrica % di collasso  PAD

Collasso > 45%
35% < collass& 45%
Collasso < 35%
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Calcolo delle pressioni intracardiache:.r’
Stima Pressione in Ventricolo DESTRO‘-._n)

Pressione in Pressione Pressione in Pressione
ventricolo arteria ventricolo Arteriosa
destro Polmonare sinistro sistemica

ASistolica ASistolica ASistolica ASistolica
Adiastolica Adiastolica Adiastolica Adiastolica

Pressione Pressione
sistolica sistolica
Vsn Vdx

Pressione _

olmonare sistolica
" Vdx

ASistolica sistolica
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Gradienti di pressione patologiClssm s ==
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y/engono misurate con il Dopple'qr“f‘“‘:n;/sec y =S
Continuo Regole: b

Linea Campioneparallela co

il flussoda campionare Rischio sottostima del
o gradiente massimo
(™ 0-20°)
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Fuoco DC= 49mm H425MH2 - 120mm
GuodDC= 78 Ao . Cardiac

Usare la frequenza minima
possibile

compressione massima

reiezione minima
Senza peggiorare lo sfondg Filtro alto 300Hz

guadagno minimdl-1I )di
grigio

Doppler continuo

Per segnali deboli: spostare
repere del continuo aumenta
sensibilita del Doppler
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| Gradienti devono essere ottenuti in presenza di
frequenza cardiaca stabile, infatti:

battiti prematuri facendo variare la gittata sistolica posso
portare ad errori nella valutazione del vero gradiente

cw FR 22Hz e —— VW]
WF 225Hz w /% \ Vmax 491 cmisMHZ
c48 / - Vmean 340 cm/s
’{ I" + Vmax 651 cm/s n P Low o° X Max PG 96 mmHg »
(T = S e, e R T O e | 1 Koo g™ | Mean PG 53 mmHg
i Max PG 170 mmHg 3 =10.0 66% E . VTl 105cm .
Mean PG 85 mmHg - Gv?ﬂf;h 0 i | f A -77.0
VTl 136 cm -8.0 MRt = e 3 )i‘ = - — K = cm/s
= ~ s o= i u

75mm/s 78bpm
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tante ricordate che in I'ecocardiografia € possibile misurare solo
differenzedi pressioneattraversouna struttura (gradientedi pressione)se un
gradientee bassocio nonimplica automaticamentehea montela pressiones

bassa, mapuoesserelevatala pressione valle

v (=} S0dB 2 +/+1/1/4

e N = ) e g Stenosi della valvola polmonare
e WEmw i;b’/ Bl Come varia il gradiente rapidamente nes
primi giorni di vita conseguentemente al
fisiologico ridursi delle resistenze polmoné
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Difetto interventricolare
1 giorno di vita shunt bidirezionale

3 giorno di vita shunsn-dx




Primo giorno di vita

Primo giorno di vita

Terzo giorno di vita

Shunt attraverso il dotto

Come varia il gradiente rapidamente
primi giorni di vita conseguentemente
fisiologico ridursi delle resistenze

polmonari

pressioni stimate in ventricolo

Primo giorno di vita

Terzo giorno di

destro
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