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1. EMPATHIZE STAGE - Understanding the Need

To understand why accurate measurement of cardiac
dimensions is critical for diagnosis, management, and

monitoring of cardiovascular diseases.

» Echocardiography allows non-invasive assessment of
cardiac chamber sizes, wall thickness, and function.

» These measurements are essential for identifying
hypertrophy, dilation, heart failure, and valvular

diseases.

11/9/2025 Measurements of Cardiac Diamensions/Echocardiography/Kavipriya

Electrocardiography tmd« Stress Tt

\

[ . \

"’f

f A‘f‘ l %\ "\é) " _||

e,
(LX) y

Cardiac ‘
Cathetoration| /'

Diagnosing of Cardiovascular Diseases

2

1TI7r1el=Z

Blood Tost



¢» Define Stage - Identifying the Problem

Students need to learn how to obtain, interpret, and
apply accurate cardiac measurements using

echocardiography, following standardized guidelines.

*Understand the principles of cardiac dimension N i,
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IDEATE STAGE - Conceptualizing Solutions

Parasternal Long Axis (PLAX)

THE BASIC VIEWS OF FoCUS

Core Concepts:
¢ Basic Planes for Measurement

1. Parasternal Long-Axis (PLAX) view:
used for LV, LA, Ao root, and RVOT
measurements.

2. Apical 4-Chamber (A4C) view: used
for LV and RV volumes and function.

3. M-mode Echocardiography: provides

precise linear measurements.

Subxiphoid 4-chamber
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@ Key Measurements and Their Normal Values

(RVD)

Parameter Method/Plane Normal Range Clinical Use

L(.aft Ventricular End-Diastolic M-mode, PLAX Men: 42-59 mm; Women: 39-53 Chamber dilation, LV function

Diameter (LVEDD) mm

Left Ventricular End-Systolic Men: 25-40 mm; Women: 22-35 . .

Diameter (LVESD) M-mode, PLAX mm Contractility evaluation

Interventricular Septum M-mode, PLAX 6-10 mm Hypertrophy detection

Thickness (IVS) ’ yp Py

Posterior Wall Thickness :

(LVPW) M-mode, PLAX 6-10 mm Hypertrophy evaluation

Left Atrial Diameter (LAD) PLAX, 2D 27-38 mm LA enlargement, diastolic
dysfunction

Aortic Root Diameter (Ao) PLAX 20-37 mm Aneurysm, aortic dilation

Right Ventricular Dimension A4C <41 mm (basal) RV enlargement

Left Ventricular Mass (LVM)

Derived by formula

Males: 88-224 g; Females: 67-
162 ¢g

LVH quantification

Ejection Fraction (EF%)

Simpson’s biplane, A4C + A2C

>55%

LV systolic function
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€ IDEATE — Measurement Techniques

1.M-Mode Echocardiography S —
nd-diastole ;ﬂ"

1. Place cursor perpendicular to LV walls at mid- g6 f“’
ventricular level. |

2. Measure from leading edge to leading edge &
during end-diastole and end-systole. |

3. Highly reproducible for LV dimensions.

2.2D Echocardiography

1. Used for volumetric and area-based
measurements.

2. Biplane Simpson’s Method for EF calculation.

3. Provides better visualization of regional wall

motion.
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@ PROTOTYPE STAGE - Application and Practice

~»

17971212

LN

Step-by-Step Practical Approach: Probe Position Parasternal Long Axis View
1.Patient Preparation: ‘ . . B

.

1. Position in left lateral decubitus.

: }\ . Right Ventride
2. Attach ECG leads for timing reference. » q 2 - -«( -

: e~
Laft Ventricle

2.Probe Position:

1. Use PLAX for LV LA, and Ao

r. Sam’s Imaging Library

Left Atrium

measurements.

2. Use A4C for LV volume and EF.

Anterior Mitral ‘ Descanding Aorta
Valve Leaflat

PLAX View

¢ By convention, this orientation marker or indicator is positioned on the right side of the screen for echocardiography.
o Sweep the probe between 2nd and 5th intercostal space. Keep the probe as close as possible to the left sternal border.
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PROTOTYPE — RATE AND RHYTHM ABNORMALITIES

3.Measurement Protocol:

1. Identify end-diastole (largest LV dimension)
and end-systole (smallest LV dimension).

2. Use frozen images and calipers to mark
measurement points.

3. Follow ASE guidelines for consistency.

4.Documentation:

1. Record all measurements with units.

2. Calculate LV mass, EF, and relative wall

thickness (RWT).
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View Used

PLAX

PSAX

A4C

Subcostal

Summary

Parameters Measured

LVEDD, LVESD, IVS, LVPW,
LA, Ao root

LV wall motion

LV & RV volumes, EF

RV and IVC

Technique

M-mode / 2D

2D

Simpson’s biplane

2D
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Clinical Interpretation

LV size, wall thickness

Regional wall motion

defects
Global systolic function

Volume status, RA

pressure



Formulas and Calculations

HDIIONE,

Ejection Fraction (EF%) LVEF by Teicholz

(LVEDV—-LVESV)
LVEDV

LV Mass (ASE formula)

* EF = X 100

+ LV Mass = 0.8 x [1.04 ((LVEDD + IVS + LVPW)®

— LVEDD?)| + 0.6

Diastole Systole

Relative Wall Thickness (RWT)

= 3
IXLVPW V4 = [7/(2.4 + LVIDy)] x LVID 4

LVEDD

* RWT =

_ 3
Vg = [7/(2.4 + LVID)] x LVID

LVEF = (Vg4 - Vo) / V4
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