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Functional Cardiac Evaluation

Echocardiographic Significance Normal range
Parameter
LV. Systolic
E/A ‘ an.d 1> preterm / term newborn
Diastolic
Dysfunction
LV. Systolic
and
MPI .25-0.
Diastolic 0.25-0.36
Dysfunction
Cardiac .
LVO Output ml/kg/min170-320
Ejection Fraction .
—M mode long LV Systghc 55%-65%
. Dysfunction
Axis
RV. Fractional RV. Systolic 0 o
Area changes Dysfunction 25%-40%
RV. Pulmonary RV. Systolic .
VTI Dysfunction mi/kg/min170-320
TAPSE RV. Systghc 4-5 Preterm infants
Dysfunction | 9-11 Term Neonates
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Shock Assesment / Chronologic Follow Up

Hours/Days after Birth

Echocardiographic

Views
Parameters
E wave/A Wave 4 Chamber — Pulse Wave Doppler
MPI - Myocalrr:iézleerformance 4 Chamber — Pulse Wave Doppler

Left Ventricular Output

5 Chamber (Velocity time integral, Aortic
diameter, heart rate)

Tricuspid Annular Plane

4 Chamber — M Mode

Excursion

Tricuspid Regurgitation ( peak | Four Chamber (Continuous Wave on TR
velocity) | jet)
Ejection Fraction PLAX - M mode
Or

Simpson 4 Chamber

Right Ventricular - Fractional Modified SAX
Area changes

Ventricular Septal morphology SAX (2D)

(normal/flat/bowing)

Patent Ductus Arteriosus Shunt
Direction (Lt to
Rt/bidirectional/RT to Lt)

SAX or High Parasternal Pulse Wave
Doppler

Pulmonary Artery Acceleration
Time :Right Ventricular Ejection
Time (PAAT:RVET)

PLAX( pulmonary outflow Pulse wave
Doppler)

Right Ventricular output

PLAX (Velocity time integral, pulmonary
diameter ,heart rate)

Atrial Septal Defect/Persistent
Foramen Ovale Shunt
Direction (Lt to
Rt/bidirectional/RT to Lt)

Sub- xiphoid — Color Doppler

Celiac diastolic flow.

Sub- xiphoid ( Pulse wave Doppler)

Gestational age

Weight

Heart Rate

Oxygen Requirement %

Ventilation — Mean airway
Pressure.

Systolic Blood Pressure

Diastolic Blood Pressure

Mean Blood Pressure

Hematocrit

Creatinine

Blood Gases PH

Blood Gases Lactate

Femoral Pulse
absent/weak/normal/bounding

Capillary filling Time —sec.

Cardio- tropic Drugs
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Clinical Triggers:
* Low blood pressure
Low pH

Low Blood Flow

History Triggers:

Antenatal blood loss
Chorioamnionitis
Perinatal asphyxia

Pulmonary hypoplasia

High Lactate State Suspected
Low urine output [ Hydrops fetalis
Tachycardia ]
Cateéorise
Pathophysiology
v !} v

/ J/ Preload =

(Low Diastolic BP)
Hypovolaemia
Septic Shock (Warm)
NEC
PDA
KMechanicaI Ventilatioy

\

(Low Systolic BP)
Transitional Circulation
Early Sepsis (Cold Shock)
Pulmonary Hypertension
Asphyxia and TH
Polycythaemia )

¥7iﬁg

-
1 Afterload \ |

Circulatory Failure |
(Low Systolic/Diast BP) ‘
Severe PPHN |
Progressive Sepsis ‘
Cardiogenic Shock
Pneumothorax
Tamponade

Devise Appropriate Management Plan

|
/Improve Lv FiIIing\
Volume Support
Increase SVR

(Vasopressor)

Yy

\

|
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Improve Function
Reduce SVR
Volume Support

(Inotrope)
J

|

) | /' Consider Adrenal

Inotrope &
Vasopressor
Aggressive
volume support

|
Insufficiency ‘
\
|
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E / A ratio

E-wave, representing the early, passive filling of the left ventricle, that happens late in
diastole. The A-wave representing the active filling, the atrial contraction.

From the 4 chamber view - PW-Doppler sample volume is placed at the tips of the mitral
valve in the left ventricle. It is a preload and afterload dependent parameter.

e In newborns (particularly premature newborns) the E-wave is normally smaller than
the A-wave (E:A ratio < 1) with a “pseudo normalized” E:A ratio (as demonstrated
below) representing increased LV blood flow (e.g. HSPDA or in "Cold Shock”). In
"warm shock”, Hypovolemia or PPHN the E:A ratio should be <1 .

Diastolic and Systolic left ventricular function

Myocardial performing Index — MPI

The myocardial performance index (MPI), or Tei index, is a Doppler echocardiographic
parameter and defined as the sum of the isovolumic contraction and relaxation times (ICT
and IRT) divided by the ejection time (ET).22 MPI has been demonstrated to be a reliable and
reproducible parameter for the evaluation of left ventricular systolic and diastolic
dysfunction in many kinds of heart disease in human.?- Furthermore, a number of studies
have documented that MPI is independent of heart rate,® arterial pressure,” and preload.8



Myocardial Performance
(Tei) Index =

ICT + IRT
ET

T A

a
b
ET

IRT

—— -

Mitral Annular Plane Systolic Excursion

From the 4 chamber view, looking at an M-mode of the ventricular base (the septal mitral
annulus), the systolic motion of the base can be displayed as a motion curve, and the peak
systolic displacement of the base (the MAPSE - Mitral Annulus Plane Systolic Excursion)
can be measured.

D297 101529 =

Systole

A T



M-mode LV dimensional method:

From parasternal long axis view and place a M-mode cursor through the septal and
posterior LV walls just beyond the tip of the mitral leaflets.

In the resultant M-mode image take measurements of the RV internal dimension,
interventricular septum thickness, LV internal dimension and LV posterior wall thickness at
end-diastole (timed on ECG or point of largest LV internal dimension) and at end-systole
(ECG timed or point of smallest LV internal dimension).

o —

- TR
W" 1-." ‘é.ﬁ’";' w& e 2

M-mode of the LV in PLAX view

With this information, most machines will be able to generate two numbers, the fractional
shortening and the ejection fraction. Fractional shortening is (LVEDd-LVESd) / LVEDd
expressed as a percentage. The normal value is 30% to 45%.

Ejection fraction is calculated from derived volumes, which are computed based on the
"cubed” or "Teichholtz" equations. The normal ejection fraction is 50% to 75%.



Tricuspid Annular Plane Systolic Excursion - TAPSE

From the 4 chamber view, looking at an M-mode of the right ventricular base (the lateral
tricuspid annulus), the systolic motion of the base can be displayed as a motion curve, and
the peak systolic displacement of the base (the TAPSE - Tricuspid Annulus Plane Systolic
Excursion) can be measured.

APICAL 4 CHAMBER
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Pulmonary Valve - Velocity Time Integral

From the PLAX view - angle to pulmonary artery view, Pulse Doppler VTI, and Annular
diameter measurement.

PV-Diam. 0.61 cm
- '

Measurements:
4. py_Diam - valve diameter (VD)
PV-VTI - velocity-time integral

Calculations:

Valve area = wx(VD/2)32

4

SV = VTI x valve area
s

CO = SV x HR

RV Fractional Area Change (RV-FAC)

To measure RV-FAC, trace the inner myocardial border of the RV from the RV-3CV in both
systole (RV-Area-S) and diastole (RV-Area-D). When aligned properly, the RV distinctively

has a “hump” on the anterior border (most adjacent to the chest and probe) budging into
the RV internal area.

RV FAC ranged from 26% at birth to 35% by 36 weeks PMA in preterm infants ( J Am Soc
Echocardiogr. 2015 May ; 28(5): 559-569. doi:10.1016/j.ech0.2015.01.024. Right Ventricular

Function in Preterm and Term Neonates: Reference Values for Right Ventricle Areas and
Fractional Area of Change)



RV-FAC = [(RV-Area-S)-(RV-Area-D)]/[RV-Area-S]

Normal values are generally > 30%

Circ9.27¢cm
Area 4.27cm?

Circ6.62cm
Area 2.44cm?

C10-3/CH9
DR55/MO/PO
G82/E1/50%

MI1.0 Tis0.3

50cm
32 Hz

0 15130
Cine]

161 bpm

C10-3/CH9
DR55/MO/PO
G82/E1/50%
MI1.0 Tis0.3
5.0 em
32 Hz
£ 25130
Cine
162 bpm
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Hypotension in the Neonates
Assessment and Management protocol
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Birth Weight 10th centile for mean BP
500-750 grams 26 mmHg
750-1000 grams 28 mmHg
1000-1250 grams 29 mmHg
1250-1500 grams 30 mmHg

Watkins. Early Hum Dev 1989;19:103-10.
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Post conceptual Age Systolic 3rd Mean 3rd Diastolic 3rd
(Weeks) Centile Centile Centile
24 32 26 15
25 34 26 16
26 36 27 17
27 38 27 17
28 40 28 18
29 42 28 19
30 43 29 20
31 45 30 20
32 46 30 21
33 47 30 22
34 48 31 23
35 49 32 24
36 50 32 25

Blood Pressure Thresholds at 3rd Percentile According to Post Conceptual Age. Adapted from Northern Neonatal
Nursing Initiative. Systolic blood pressure in babies of less than 32 weeks' gestation in the first year of life. Arch.
Dis Child Fetal Neonatal Ed. 1990;80:38.
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Fig. 3 - Algorithm for the assessment and treatment of hypotension according to systolic, diastolic and combined systolic and
diastolic categories.”® CRT = capillary refill time, AP = arterial pressure, LV = left ventricle, SVR = systemic vascular
resistance, PVR = pulmonary vascular resistance, iNO = inhaled nitric oxide, PGE, = prostaglandin E,, NSAID = non-steroidal
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pulmonary hypertension, TnECHO = targeted neonatal echocardiography, SIRS = systemic inflammatory response syndrome.
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