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The study population consisted of 20 consecutive
patients, with several cardiovascular diseases: dilated
myocardiopathy (4), hypertrophic myocardiopathy (3),
non compacted myocardiopathy (3), ischemia (5),
myocarditis (3), arrhythmogenic right ventricular
dysplasia (2).
6 women (aged between 26 and 70; average age of 43)
and 14 men (aged between 20 and 75; average age of 49)
were studied.
The study was approved by the institutional ethics
committee, and written informed consent was obtained
from all the patients.

Abstract
Twenty patients with cardiovascular diseases were
examined using a 1.5-T magnetic resonance imaging
(MRI) unit, and several parameters of both ventricles,
such as ejection fraction (EF), end-diastolic and endsystolic volumes (EDV and ESV, respectively), were
quantified by an experienced operator using two
methods: 1) our semiautomatic segmentation method
based on edge detection, iterative thresholding and
region growing techniques, and 2) a commercially
available software package based on manual contour
tracing.

3.2.
1.

Cardiac studies were performed in the department of
Radiology of the University Hospital Complex of
Santiago de Compostela (CHUS) on a 1.5-T MRI unit
(Magnetom Symphony Maestro Class, syngo MR 2002B
software; Siemens AG, Medical Solutions, Erlangen,
Germany).
A stack of short-axis slices with a thickness of 6 mm
(acquired with end-expiratory breath-hold cine SSFP
sequences) was planned according to the vertical and
horizontal long-axis views, to cover both ventricles from
the base to the apex.

Ventricular function is a primary indicator for the
diagnosis and treatment monitoring of many
cardiovascular diseases.
Cardiac cine MRI with steady state free precession
(SSFP) sequences, which involves shorter scan time and
higher image quality, is regarded to be the standard of
reference for the assessment of ventricular function.
However, manual segmentation of MRI data is a timeconsuming process and also suffers from inter/intraobserver variability.
This justifies the development of more automated
segmentation methods to reduce the amount of time and
effort that an experienced operator must spend on this
process, and to make such methods practical.

2.

MRI protocol

Introduction

3.3.

Segmentation of LV and RV volumes on both enddiastolic (ED) and end-systolic (ES) phases, including
papillary muscles and trabeculae, was performed by an
experienced operator using two segmentation methods:

Purpose of the study

The objective of this study was to develop and validate
a semiautomatic segmentation method to quantify left and
right ventricular (LV and RV, respectively) functions in
cardiac MRI.

3.

Materials and methods

3.1.

Study population
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Image analysis

3.3.1. Manual method
Ventricular function analysis was performed using a
commercially available software package based on
manual contour tracing (Argus, release syngo MR 2002B;
Siemens AG, Medical Solutions, Erlangen, Germany) [1].
The ED phase was defined as the first cardiac phase of
each slice location by default, and the ES phase as the
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the left ventricle cavity and myocardium in MRI data.
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