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A 41-year-old female with heart failure was referred for evaluation by cardiac magnetic resonance imag-
ing (MRI).

Figure 2. ECG-gated MRI tagging (A,B,D,E) and look-locker T1 map (C,F).

Figure 1. ECG-gated cine-MRI acquisition in four chamber (A,B) and delayed enhancement in four chamber (C) and short axis

(D).
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Images description

Figure 1. ECG-gated cine-MRI acqui-
sition in four chamber (A,B) and delayed
enhancement in four chamber (C) and short
axis (D). Systole (A) and diastole (B) show-
ing a mild dilated cardiomyopathy and a
mild tricuspid regurgitation. On the delayed
enhancement images (C,D) there was no
fibrosis or focal scar.

Figure 2. ECG-gated MRI tagging
(A,B,D,E) and look-locker T1 map (C,F).
The tagging analysis (A,B,D,E) showed a
reduced ejection fraction (EF = 27%). The
peak circumferential strain in the midwall
at the base, midcavity and apex were –16%,
–13% and –11%. The T1 map analysis
(C,F) showed a T1 time of 320 ms. Back-
ground: Normal ranges for midwall peak
Ecc strain (%) is –0.23 ± 0.04(1). Normal
volunteers data from our lab showed that
492.2 ± 44.7 ms (mean ± standard devia-
tion) is the normal range for look-locker
sequence at 15 minutes after gadolinium
injection(2,3).

Diagnosis: Heart failure with strain
analysis and tissue characterization for fi-
brosis (T1 map).

COMMENTS

Heart failure (HF) is associated with
significant morbidity, mortality, and finan-
cial burden to health care services. In the
U.S., around 5,700,000 people, represent-
ing 2.5% of Americans older than 20 years
of age, have been diagnosed with this con-
dition. The aging of the population and the
improved prognosis of patients with acute
coronary events further fuel the HF epi-
demic. Consequently, hospital discharges
increased for HF in United States and in
Brazil(4,5).

The early diagnosis and identification of
the underlying etiology of HF is of para-
mount importance. Although the general
treatment is common to many patients,
some patient conditions require specific
treatment and may be correctable(4).

Cardiovascular magnetic resonance
(CMR) is a rapidly evolving technology
that is increasingly being used for the
noninvasive imaging of the expanding HF
population(4). Future developments in the
care of advanced heart disease, including
stem cell therapy, device therapy to control

remodeling, and percutaneous valve inter-
ventions, as well as the need to identify
subclinical heart disease, are likely to ex-
pand this use(6).

CMR imaging

Assessment of ventricular global and
regional function by steady state free pre-
cession cine, fibrosis or scar by delayed
enhancement imaging, flow volume and
velocities by phase contrast, and also mor-
phology by double and triple IR with or
without fat suppression are established
techniques(7).

CMR tagging is a powerful non-inva-
sive diagnostic tool for quantifying re-
gional systolic and diastolic myocardial
function(8–10). CMR tagging is able to re-
veal previously undetected components of
regional myocardial mechanical function
and, thus, aid in the early detection and
management of a wide range of myocardial
disease processes. Moreover, ongoing de-
velopments in the technology, imaging
techniques, and analytical tools used to
implement CMR tagging will improve the
analyses of regional myocardial func-
tion(10).

CMR methods may be useful in the
quantification of fibrosis even in visual
negative delayed enhancement imaging.
The T1 time is shortened by fibrosis, and
T1 mapping is a potentially quantifiable
marker of the extent and severity of fibro-
sis when validated against biopsy samples
and applied in clinical settings associated
with nonischemic fibrosis(6).

In practice, the present case reflects the
T1 map relevance (Figure 3). The relax-
ation time T1 is short for an acquisition
performed 10 minutes after gadolinium
injection, demonstrating an increase in the
extracellular space and the gadolinium per-
manence, with a slower washout.

Important considerations

The successful application of these
techniques will be determined not only by
methodological progress but also by the
integration of this information into clinical
care. The latter requires not only rigorous
clinical validation in prospective trials that
adhere to evidence-based medicine criteria
but also appropriate training of cardiovas-
cular specialists in the cost efficient use of
imaging technologies(6,7).

Besides these clinical benefits, new
imaging technologies will change cardio-
vascular research by providing unique tools
to quantitatively study the disease process
in animal models and humans. This will not
only improve our understanding of the dis-
ease process but will also accelerate the
evaluation of new drugs and their availabil-
ity to patients(11).
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