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tal CMR in managing CHD, showing how it 
complements echocardiography, influences 
postnatal care strategies and how it can be 
integrated in the clinical pathway (Figure 3)7. 
Vollbrecht et al.’s study on Doppler US-gated 
fetal cardiac cine MRI further underscores 
the technology’s diagnostic accuracy, com-
paring favorably with traditional echocar-
diography8. Minocha et al. 
provided valuable reference 
values for fetal cardiac dimen-
sions, volumes, and function9. 
This work is an important ad-
vance, as establishing a range 
of normal structural and func-
tional values allows more for 
effective diagnosis. It is par-
ticularly interesting as their 
results found a difference in 
volume compared to echocar-
diography by up to 48 %. More 
studies are needed to under-
stand these differences, but 
the results emphasize the 

potential impact of the MRI for quantitative 
measurements that can impact diagnosis. 
Moreover, a recent study by Dargahpour et 
al explored the utility of myocardial strain as-
sessment for CHD10. They found a significant 
difference in strain parameters between 
fetuses with CHD and normal controls that 
indicates a new diagnostic approach to eval-

STATUS OF FETAL  
CMR TODAY 

etal CMR has emerged as a 
new tool in prenatal diagnos-
tics, helping in understanding 
of fetal heart development and 
CHD. 

The journey of fetal heart 
imaging began with conven-

tional methods like ultrasound, which, de-
spite their utility, has limitations especially in 
the third trimester. The advent of fetal MRI 
can help to overcome such limitations as the 
strength of fetal MRI is dominant at the third 
trimester due to less fetal motion and larg-
er size of cardiac structures. Initially used for 
neurological assessments, MRI’s application 
in cardiac imaging was a leap forward, driv-
en by technological advances such as the in-
troduction of smart-sync and post-process-
ing methods that allowed detailed imaging 
of the complex fetal heart structure. 

To measure the impact and develop-
ment of fetal CMR can mainly be done by 
evaluating the current scientific literature. 

As Northh Medical we could see the devel-
opment also by the increase of users, es-
pecially in the USA and Europe. The use of 
smart-sync increased within only two years 
to about 60 hospitals, the worldwide dis-
tribution is shown in Figure 1. We have also 
asked the users frequently if they perform 
fetal CMR for research, clinical application 
or both; the result is illustrated in Figure 2. It 
is very interesting to observe the increase in 
clinical use as it underlines the fast develop-
ment of fetal CMR. Maybe one can say that 
the introduction of fetal CMR filled a critical 
gap in prenatal diagnostics, particularly for 
conditions challenging to diagnose through 
ultrasound and that this development is at 
its early stage.

The current capability of fetal CMR 
is showcased by recent publications in  
20231-9. These advancements emphasize 
that fetal CMR can have an impact on diag-
nosis and management of CHDs. Desmond 
et al. highlighted the integration of prena-

Latest advancements open a new era in prenatal diagnosis.

F

Figure 1: Worldwide distribution of hospitals performing fetal CMR with smart-sync.

Figure 2: Overview of the temporal development of the clinical  
and/or research applicationof fetal CMR with smart-sync.

*The information of 8 hospitals is missing.

Figure 3: Proposed clinical pathway and indications for prenatal imaging in congenital heart  
disease. CHD indicates congenital heart disease; MRI, magnetic resonance imaging; and NICU,  

neonatal intensive care unit. Image from Desmond et al. 7
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uate fetal cardiac function. 
Based on the strength of 
the MRI for quantitative 
imaging one future di-
rection of fetal CMR will 
be complementing fetal 
echocardiography with 
functional cardiac infor-
mation that supports in 
decision making. How- 
ever, more studies are 
needed, and it is essential 
to foster a common plat-
form for exchange, develop 
standardized MRI protocols, 
enhance post-processing 
techniques, and provide mu-
tual support and networking. 
These efforts are key to advancing 
the transition of fetal CMR from research 
to clinical application.

Despite its advancements, fetal CMR is 
not without challenges and further develop-
ments are urgently needed. The primary 
hurdle remains fetal movement and small 
structures that prevents fetal CMR to be ad-
opted as a standard clinical tool. To over-
come this limitation, it is essential to be able 
to correct fetal motion in post-processing 
steps and to acquire a reliable gating signal 
even in cases of large movements. It will be 
one of the key goals of Northh Medical to 
support this development and to ensure 
seamless image acquisition of exceptional 
quality, making the process of imaging the 
fetal heart with MRI straightforward and ef-
ficient for the technician responsible for 
data capture.  

BEST PRACTICE  
FOR FETAL CARDIAC  
MR IMAGING 

Fetal CMR is a relatively new and challenging 
field without established guidelines on how to 
obtain high quality imaging. To bridge this gap, 

Northh Medical has developed an application guide. 
With this guide we aim to offer guidance from the 
use of smart-sync to the attainment of high-quality 
fetal CMR images. As input for the guide, we have 
summarized the feedback from over 60 customer 
sites worldwide.

The guide is divided into three parts, as indicat-
ed in Figure 4. While it provides tips and tricks for 
implementing smart-sync, the 
primary focus is on aiding with 
sequence planning and adapta-
tion. Therefore, we also included 
MR vendor dependent acquisi-
tion information. You can view 
and download the guide directly 
here:

Due to the ongoing development in the world of fetal CMR and  
the growing community Northh Medical is hosting the 2nd free 
educational webinar series in which practical content for fetal CMR 
will be presented by experts in the field. Save the dates below and 
make sure you register right now. 

1/10 | 3/20 | 6/12 | 9/18 | 12/11 
A FREE one hour educational webinar

2ND WEBINAR SERIES 2024
FETAL CARDIAC IMAGING USING MRI

SCAN ME
TO JOIN

https://www.northh.de/ 
webinar-registration

 Visit www.northh.de
 Click on the register icon in the  
top right-hand corner
 Your registration will be confirmed by Northh Medical
 Log in and navigate to “Customer support”

Figure 4: Structure of fetal CMR  
application guide.
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