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Use of mR imaging–defined 
Connectome to Predict the 
Recovery of Patients after 
Cardiac arrest1

Cardiac arrest is a leading cause of 
death. The majority of patients 
(80%) resuscitated from car-

diac arrest do not regain consciousness 
immediately; they remain in a coma for 
hours to weeks or even in a long-term 
vegetative state (1). The outcome of 
patients with acute coma after cardiac 
arrest ranges from full recovery to per-
sistent vegetative state. Therefore, in 
the initial stage of coma after cardiac 
arrest, a prediction of the outcome is 
of paramount importance both for the 
relatives and treating medical team. 
However, the currently available vali-
dated tools to predict outcome remain 
limited. It is difficult to perform ethical 
research and obtain consent for these 
severely ill patients. This explains why 
limited research is available, mostly sin-
gle-center studies, despite the clinical 
need to predict outcome for comatose 
patients after cardiac arrest.

The available tools to assess the co-
matose patient include electroenceph-
alography and evoked potentials (2,3). 
Concerning magnetic resonance (MR) 
imaging, T2-weighted fluid attenuation 
inversion recovery and, in particular, 
diffusion-weighted imaging (4,5) may 
provide prognostic information.

Advanced MR imaging techniques, 
notably resting-state functional MR 
imaging, remain poorly investigated in 
the setting of acute coma after cardiac 
arrest. This is because it is challenging 
to perform functional MR imaging in 
such a severely ill patient group. More-
over, it is difficult to perform multisite 
functional MR imaging studies even in 
less severely ill patients. The research 
team to actually accomplish both tasks 
at the same time can be congratulated 
because they addressed a relevant clin-
ical question.

In the article by Sair et al (6), the au-
thors had success assessing resting-state 
networks in this severely ill patient group 
who underwent acute coma after cardiac 

arrest across three different sites and by 
using three different MR machines. Two 
of the well-established resting-state net-
works, notably the default-mode network 
and the salience network, predicted good 
versus bad outcome. These two func-
tional connectivity functional MR imaging 
measures were further compared with 
the established T2-weighted fluid atten-
uation inversion recovery and diffusion-
weighted imaging parameters. The com-
bination of default-mode network and 
the salience network with functional MR 
imaging outperformed the established 
T2-weighted fluid attenuation inversion 
recovery sequence (area under the curve, 
0.88 vs 0.74, respectively) or diffusion-
weighted imaging (area under the curve, 
0.71). Importantly, the assessment of 
resting functional MR imaging functional 
connectivity was successful across dif-
ferent sites with different MR imagers, 
which indicated that there was potential 
clinical use for the resting functional MR 
imaging–derived measure to predict out-
come in the acute phase of coma after 
cardiac arrest. Future large-scale studies 
will be necessary to validate the results 
from Sair et al. It will be of particular in-
terest to address the question of whether 
the combined assessment of MR param-
eters (eg, resting functional MR imaging, 
T2-weighted fluid attenuation inversion 
recovery, and diffusion-weighted imag-
ing) and electroencephalography result in 
further improvements to predict outcome 
of patients with acute coma after cardiac 
arrest.
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