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Recommended Paediatric Echocardiography Normal Reference Range 
Version 1.0 (19 October 2024) | Author: Enoch CT So 
**Please be reminded that echocardiographic parameters must be interpreted in the context of clinical condi7on ** 
 

 Preterm +/- Term Neonates Term Neonates  – 18yo 
    

(1) Le7 ventricle   
LV Systolic Func/on LVFS >= 28% 

LVEF >= 56% 
LVFS >= 28% 
LVEF >= 56% 
 

LV Diastolic Func/on Hirose et al. (2015) JASE 
Refer to Appendix 1 

Dallaire et al. (2015) Circ Cardiovasc Imaging 
hPp://www.parameterz.com/refs/dallaire-circimaging-2015 
 

LV Size & Dimension Choudhry et al. (2017) JASE 
hPp://www.parameterz.com/refs/choudhry-jase-2017 
hPps://www.rchsd.org/zscore/ 
 

Lopez et al. (2017) Circ V Img (Pediatric Heart Network) 
hPp://www.parameterz.com/refs/lopez-circimaging-2017 
hPps://www.rchsd.org/zscore/ 
 

LV Aor/c Arch +/- Root Dijkema et al. (2017)  JASE 
hPp://www.parameterz.com/refs/dijkema-jase-2017 
hPps://www.rchsd.org/zscore/ 
 

Can/noS et al. (2017) J Cardiol 
hPp://www.parameterz.com/refs/canXnoY-jcard-2017 
hPps://www.rchsd.org/zscore/ 

    

(2) Right ventricle   
RV Systolic Func/on Koestenberger et al. (2011) Neonatology 

Koestenberger et al. (2013) Neonatology 
TAPSE: Refer to Appendix 2 
RV s’: Refer to Appendix 2 
 

Koestenberger et al. (2009) JASE 
Koestenberger et al. (2012) Am J Cardiol 
TAPSE: Refer to Appendix 3 
RV s’: hPp://www.parameterz.com/refs/koestenberger-ajc-2012 
RV FAC: >= 35% 

RV Size & Dimension Levy et al. (2015) JASE 
Refer to Appendix 4 

Koestenberger et al (2014) Am J Cardiol  
hPp://www.parameterz.com/refs/koestenberger-ajc-2014 
hPps://www.rchsd.org/zscore/ 
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 Preterm +/- Term Neonates Term Neonates  – 18yo 
    

(3) Others structures   
Coronary arteries Not available Kobayashi et al. (2016) JASE 

hPp://www.parameterz.com/refs/kobayashi-jase-2016 
hPps://www.rchsd.org/zscore/ 

Pulmonary arteries Abushaban et al. (2017) Pediatr Cardiol 
Refer to Appendix 5 

Lopez et al. (2017) Circ V Img (Pediatric Heart Network) 
hPp://www.parameterz.com/refs/lopez-circimaging-2017 
hPps://www.rchsd.org/zscore/ 

PAAT (Pulmonary artery 
accelera/on /me) 

Not available (Infer from Term – 18yo) Koestenberger et al. (2017) Circ Cardiovasc Imaging 
Levy et al. (2016) JASE 
hPp://www.parameterz.com/refs/koestenberger-circimaging-2017 
hPps://www.rchsd.org/zscore/ 
PAAT/RVET: >=0.31 

LV Eccentricity Index 
(end systolic) 

Not available (Infer from Term – 18yo) Skinner (2017) Fron/ers in Pediatrics 
LV eccentricity index (systole): < 1.15 

    

(4) Haemodynamics   
LV Cardiac Output & Index LV Cardiac output: 150 – 300 or 400ml/kg/min 

 
[(LVOT diameter(cm) / 2)2 x 3.14(π) x VTI x HR] / BW (kg) 

LV Cardiac Index: 3.5 – 5.0L/m2/min 
  (Decreased CO <2.5L/m2/min) 
[(LVOT diameter(cm) / 2)2 x 3.14(π) x VTI x HR] / 1000 / BSA 
Refer to Appendix 7 

LVOT: Le( ventricular ou3low tract; HR: Heart rate; VTI: Velocity :me integral; BW: Body weight; BSA: Body surface area 
Systemic Vascular Resistance 
Index (SVRI) 

Not available (Infer from Term – 18yo) SVRI: 800 – 1600 dynes/sec/cm5/m2 

(MAP – CVP) / Cardiac Index x 80 
MAP: Mean arterial pressure; CVP: Central venous pressure 

Stroke volume varia/on (SVV) 
/ 

Aor/c blood flow peak 
velocity varia/on 

Not available (Infer from Term – 18yo) Varia/on: < 10 – 15% 
SVV: (VTImax – VTImin) / [(VTImax + VTImin) / 2] x 100(%) 
Aor/c blood flow peak velocity varia/on: 
(Vmax − Vmin) / [(Vmax + Vmin) / 2] x 100 (%) 

Inferior vena cava Not available (Infer from Term – 18yo) Kathuria et al. (2015) J Ultrasound Med 
Refer to Appendix 6 
Adult IVC size: <= 2.1cm 
Collapsibility index: >= 50% (spontaneous breathing) 
Transverse IVC / Aorta ra/o: >= 0.8 
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Measurements of Mitral Annular Plane Systolic Excursion (cm) 
From the Lateral Hinge of the Atrioventricular Plane  

GA Mean − 2SD Mean Mean + 2SD 

26 0.26 0.36 0.46 

27 0.28 0.38 0.48 

23 0.25 0.4 0.55 

29 0.29 0.42 0.54 

30 0.26 0.42 0.58 

31 0.32 0.45 0.58 

32 0.27 0.43 0.59 

33 0.24 0.44 0.64 

34 0.36 0.48 0.6 

35 0.34 0.49 0.64 

36 0.33 0.48 0.63 

37 0.31 0.5 0.68 

38 0.41 0.53 0.65 

39 0.32 0.52 0.71 

40 0.40 0.56 0.73 
 

Measurements of Tricuspid Annular Plane Systolic Excursion 
(cm) by Gestational Age 

GA Mean − 2SD Mean Mean + 2SD 

26 0.30 0.44 0.59 

27 0.36 0.48 0.61 

28 0.37 0.52 0.68 

29 0.41 0.57 0.73 

30 0.48 0.60 0.71 

31 0.53 0.63 0.74 

32 0.51 0.68 0.85 

33 0.58 0.70 0.83 

34 0.60 0.73 0.87 

35 0.61 0.74 0.88 

36 0.65 0.78 0.92 

37 0.68 0.82 0.96 

38 0.75 0.86 0.97 

39 0.77 0.90 1.02 

40 0.81 0.95 1.10 
 

 

RV performance in newborns by s' using TDI of the RV free wall 

 
Hyland et al, Unpublished Data 



  Echo Reference Value 
 

 



  Echo Reference Value 
 

 

 



  Echo Reference Value 
 

 

 

 

Determination of Diastolic Function Grade 

 Normal Mild (Grade 1) 
Moderate 
(Grade 2) 

Severe 
(Grade 3) 

Severe 
(Grade 4) 

PW-mitral inflow 

 DT (ms) 160–240 >240 160–240 <160 <130 
 E/A 0.9–1.5 <0.9 0.9–1.5 >2.0 >2.5 

Modifiers DTI 

 e′ (cm/s) ≥10 <10 <8 <5 <5 

 E/e′ (septal) 1–14 ≥15 ≥15 ≥20 ≥25 

LAVI (ml/m2) 22 ± 6 >28 >28 >35 >40 

 Valsalva Negative Positive Positive Positive Negative 

PVAR and mitral A 
duration 

<30 ms 
≥ or <30 ms (depending on 

LVEDP) 
>30 ms >30 ms >30 ms 

PV flow 
PVs2 ≥ PVd  

(PVs2 can be < PVd in young 
persons) 

PVs2 ≫ PVd PVs2 < PVd PVs2 ≪ PVd PVs2 ≪ PVd 

IRVT (ms) 70–90 >90 <90 <70 <70 

Mitral inflow propagation 

 Vp (cm/s) ≥50 <50 <50 <50 <50 

 E/Vp ≤1.5 >1.5 >1.5 >1.5 >1.5 
https://doi.org/10.1016/j.jacc.2007.09.061  
  

https://doi.org/10.1016/j.jacc.2007.09.061


  Echo Reference Value 
 

Right atrial pressure 
• RAV was indexed to BSA1.4 
• RA area and length were measured at ventricular end-systole in 4-chamber and 2-chamber apical images.  
• RAV was calculated by  

o 4-chamber area–length method: (0.85 x atrial area2)/atrial length  
o Biplane method: (0.85 x 2-chamber atrial area x 4-chamber atrial area)/atrial length 

  
Systolic Pulmonary artery pressure [sPAP]  
Assuming no obstruction of RVOT: i.e. RVSP ~ sPAP 

• With TR: sPAP ~ TR jet gradient [CW Doppler] + RAP  
• With VSD: sPAP ~ LVSP (SBP) - VSD jet gradient [CW Doppler]  
• With PDA: 

o SPAP=SBP − PDA jet gradient (for left to right shunts)  
o SPAP=SBP + PDA jet gradient (for right to left shunts) 

Diastolic pulmonary artery pressure [dPAP]  
• Obtaining from pulmonary regurgitation  
• Pressure gradient from PA to RV: peak, end-diastole, CW  
• End-diastolic PR gradient = dPAP – RVEDP  
• Assuming RVEDP ~ RAP  
• dPAP = end-diastolic PR gradient + RAP  
• Using regression equation [Masuyama et al 1986]: dPAP = [end-diastolic PR gradient + 2]/0.61 

Mean Pulmonary artery pressure [mPAP] 
• Obtaining from pulmonary regurgitation  
• Peak pressure gradient from PA to RV:  mPAP ~ peak PR gradient + RAP  
• Using regression equation [Masuyama et al 1986]: mPAP = [peak PR gradient + 2]/0.70 

Pulmonary acceleration time-RV ejection time index 
• PAAT/RVET (normal >0.3, neonate >0.25) 

 


