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Background

Cardiovascular magnetic resonance 
(CMR) imaging provides unique  
information regarding myocardial 
tissue differentiation as well as a 
comprehensive examination of basic 
cardiac function. Today, it is included 
in as many as 29 guidelines from  
the European Society of Cardiology. 
Nevertheless, it is not yet routinely 
used in all institutions nor is its  
versatility fully exploited. 

One obstacle facing CMR is the per-
ception that it is difficult and lengthy. 
However, the development of more 
robust and faster imaging techniques 
has significantly reduced scan times 
in recent years. Depending on the 
indication, cardiac scan times  
can range from 5 to 45 minutes  
(see Table 1). Of course, complex or 
unusual cases, such as congenital 
heart disease, may take longer. 

Medical doctors often mistakenly 
believe that CMR is unsuitable for 
very sick patients even though it  
can provide unique information for 
further therapy guidance. New tech-
nologies such as real-time imaging, 
Compressed Sensing and motion  
correction algorithms now make  
CMR imaging available to patients 
with arrhythmias and those unable  
to hold their breath. Currently, even 
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1   The late gadolinium enhancement (LGE) 
CMR imaging technique without breath-
hold showed no fibrosis or scarring.

2   It was possible to rule out myocardial 
ischemia using stress perfusion imaging 
without breath-hold in 15 minutes.

though image quality may be slightly 
impaired, most diagnostic requests 
can be covered. Real-time cine imag-
ing is already available in clinical 
routine. Furthermore, multislice late 
gadolinium enhancement (LGE) 
images are now possible without 
breath-holds. Motion-corrected  
perfusion imaging allows for stress 
perfusion with free breathing.

Today cardiovascular MR  
is included in 29 guidelines 
from the European Society  
of Cardiology.

CMR is a recognized technique to 
assess coronary artery disease  
(CAD) [1]. What is more, CMR is  
the only imaging modality that  
can differentiate myocardial tissue, 
including the detection of irreversible 
changes such as necrosis, fibrosis, 
and fat infiltration, as well as  
reversible injury such as edema. 
Quantitative parametric mapping 
techniques such as MyoMaps tech-
nology have added significantly to 
other contrast-enhanced and non 
contrast-enhanced imaging tech-
niques to clearly discriminate 
between tissue types and thereby 
inform treatment decisions. [2–4]
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A significant advantage of CMR is that 
it enables the early detection of myo-
cardial injury in preserved ejection 
fraction, allowing a decision on the 
course of therapy to be taken sooner. 
The following case illustrates the 
potential speed of a CMR examination 
and its high-quality differentiation  
of tissue. The scan was performed  
on a 1.5T MAGNETOM Avantofit at 
Helios Clinics in Berlin-Buch.

Patient history

A 42-year-old female with shortness 
of breath and atypical thoracical 
pain was referred to the MR unit  
for adenosine stress CMR to exclude 
significant coronary artery disease.

The patient anatomy did not allow 
stress echocardiography and ionizing 
radiation was avoided due to her age. 

Treatment

Due to claustrophobia-related  
self-premedication with cumulative 
20 mg oral Diazepam and persistent 
anxiety she was not able to follow  
the breathing instructions. The MRI 
protocol was shortened to the essen-
tial steps as follows: localizer, cardiac 
function (long axis), adenosine stress, 
cardiac function (short axis) and  
LGE in overview technique (multislice,  
free-breathing) after a single dose  
of contrast medium. The whole  
examination with free breathing  
was completed in 15 minutes (see 
Table 2).

In the examination we saw no signs  
of cardiac ischemia fibrosis or scar-
ring (Figs. 1, 2). Therefore, we could 
rule out coronary artery disease.

Scan Scan times

Localizer 1 min

Function LAX 3 min

Stress perfusion 6 min

Function SAX 4 min

LGE overview 1 min

Total scan time 15 min

Table 2: Scan protocol to assess myocardial ischemia   

Indication Average scan time

Left and right ventricular function 5–10 min

Angiography 10 min

Inflammatory disease 20–30 min

Viability assessment 20–30 min

Adenosine perfusion 15–30 min

Valvular disorders 10–30 min

Table 1: Average scan times for routine CMR indications*

* Data on file: Helios Clinics Berlin-Buch, Department of Cardiology and Nephrology,  
 Berlin, Germany. 

Cardiovascular MR provides 
information on function, 
ischemia and viability in a 
short scan without ionizing 
radiation.

Example: 15-minute CMR scan to rule out 
coronary artery disease
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Conclusion

We perform over 3,000 clinical CMR 
examinations per year, mainly on a 
1.5T scanner on in- and out-patients 
alike. Both groups include patients 
with arrhythmias including atrial 
fibrillation and many patients who 
cannot hold their breath. In nearly all 
cases, we achieve diagnostic image 
quality. Preparation of ICU patients  
is more time-consuming, but we keep 
scan time short since we focus on  
the main clinical questions.  

At a recent meeting of the Society for 
Cardiac Magnetic Resonance board 
members concluded in a position 
statement that CMR provides more 

definitive, relevant, and actionable 
answers than other non-invasive 
imaging techniques. Moreover, a CMR 
exam provides comprehensive infor-
mation and has superior diagnostic 
and prognostic power, without the 
need for radiation.

Given the fact that fast and robust 
CMR imaging techniques are now 
available, the benefits of CMR can be 
extended to more patients, including 
those with cardiac arrhythmias and 
dyspnea. Standardized protocols and 
guidance tools such as the Cardiac 
Dot Engine are equally paving the  
way for the use of CMR imaging in 
clinical routine. 
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