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Objective To test the prognostic value of brain MRI in addition to clinical and 

electrophysiological variables in post-cardiac arrest (CA) patients, we explored data from the 

randomized Neuroprotect post-CA trial (NCT02541591). 

Methods In this trial brain MRI’s were prospectively obtained. We calculated receiver 

operating characteristic curves for the average Apparent Diffusion Coefficient (ADC) value 

and percentage of brain voxels with an ADC value < 650 x 10-6 mm2/s and < 450 x 10-6 

mm2/s. We constructed multivariable logistic regression models with clinical characteristics, 

electroencephalogram (EEG), somatosensory evoked potentials (SSEP) and ADC value as 

independent variables, to predict good neurological recovery. 

Results In 79/102 patients MRI data were available and in 58/79 patients all other data were 

available. At 180 days post-CA, 25/58 (43%) patients had good neurological recovery. In 

univariable analysis of all tested MRI parameters, average ADC value in the postcentral 

cortex had the highest accuracy to predict good neurological recovery with an AUC of 0.78. 

In the most optimal multivariate model which also included corneal reflexes and EEG, this 

parameter remained an independent predictor of good neurological recovery (AUC = 0.96, 
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false positive = 27%). This model provided a more accurate prediction compared to the most 

optimal combination of EEG, corneal reflexes and SSEP (p=0.03).  

Conclusion Adding information on brain MRI in a multivariate model may improve the 

prediction of good neurological recovery in post-CA patients. 

 

Classification of Evidence: "This study provides Class III evidence that MRI ADC features 

predict neurological recovery in post-cardiac arrest patients." 

 

 

 

 

 

 

INTRODUCTION 

 
Hypoxic-ischemic brain injury is a major cause of mortality and permanent neurological 

disability in unconscious patients after cardiac arrest (CA) 1,2. There is a great need for early 

prognostication to provide realistic perspective to family members and guide discussions on 

withdrawal of life-sustaining therapy (WLST). Current guidelines recommend a multimodal 

approach integrating brain stem reflexes, somatosensory evoked potentials (SSEP) and 

electroencephalography (EEG), all of which are highly specific to predict poor neurological 

outcome 3. In a retrospective multicenter study, a number of voxels with apparent diffusion 

coefficient (ADC) values < 650 x 10-6 mm2/s greater than 10% of the whole brain predicted 

poor neurological outcome  with a specificity of 91% and an ADC of < 450 x 10-6 mm2/s in 

less than 0.5% of the brain voxels had high sensitivity (91%) to detect good neurological 

recovery 4. The Neuroprotect post-CA trial previously randomized post-CA patients to 

conventional (>65 mmHg) and higher (80/85-100 mmHg) mean arterial pressure (MAP) 

targets to investigate impact on anoxic brain injury 5. The primary result of the trial was 

neutral 6. Therefore, the aims of this pre-specified Neuroprotect sub-study were (1) to explore 

the prediction of good neurological recovery with different ADC values both for whole brain 

and specific brain regions and (2) to investigate the added value of ADC imaging in a 
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multivariate prediction model in a prospective cohort of post-CA patients in which clinicians 

performing neuroprognostication were blinded for MRI data. 

 
 
METHODS 
 
Patient population 

We analyzed data from the randomized controlled ‘Neuroprotect post-CA trial’ 

(NCT02541591) and only included the per protocol subgroup of 102 patients6. This trial 

recruited patients with an out-of-hospital cardiac arrest (OHCA) in two Belgian cardiology 

centers. Adult patients resuscitated after OHCA of a presumed cardiac cause who remained 

unconscious were eligible for inclusion. Patients were eligible for inclusion if they were 

resuscitated from an OHCA irrespective of the initial rhythm and were still unconscious 

(Glasgow coma scale < 8) at hospital admission. The main exclusion criteria were devices 

incompatible with magnetic resonance imaging (MRI), suspected stroke, refractory shock and 

immediate need for mechanical cardiac support. The original published protocol contains all 

the inclusion and exclusion criteria 5. The central hypothesis of the Neuroprotect post-CA 

trial was that an early goal directed hemodynamic optimization strategy (EGDHO) (MAP 

85– 100mmHg, venous oxygen saturation (SVO2) 65–75%) in the first 36 hours post-CA 

could improve outcome compared to a target MAP of 65 mmHg. The primary outcome was a 

difference in the percentage of brain voxels below 650 x 10-6 mm2/s as a measure of anoxic 

brain injury 6. For this sub-analysis we pooled data of all 102 included patients and 

performed complete-case analyses.  

 

Imaging analysis 

Brain MRI was aimed to be performed during the most optimal time-window to predict 

neurological outcome, i.e. between 4-6 days after OHCA 7,8. The core lab of the University 

hospital of Leuven analyzed all imaging data semi-automatically blinded for clinical 

information. Following normalization to a template, segmentation of the different brain 

regions occurred with a predefined brain - and cortex atlas 9,10. After co-registration of the 

diffusion weighted images to the template, the different ADC values per region were 

calculated: thalamus, putamen, caudate nucleus, cerebellum, pons and cortical subregions 

(parietal, temporal, frontal, precentral, postcentral, occipital). During the course of the trial 

we validated this imaging analysis by an expert team of Stanford university with a strong 
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agreement in percentage of ADC voxels < 650 x 10-6 mm2/s (R2= 0.997) 6. Further details of 

the analysis will be provided to researchers upon reasonable request. 

 

Outcome measurement 

The Cerebral Performance Category (CPC) scale at 180 days post-CA was assessed by trial 

investigators who were blinded to the treatment assignment to stratify between poor and good 

neurological outcome 11. CPC of 1 reflects return to normal functioning, 2 disability but able 

to perform independent activities of daily life, 3 implies severe disability, a score of 4 

represents coma or vegetative state and 5 death. We did not dichotomize the CPC scores in 

good vs poor outcome. Instead we defined a CPC score of 4-5 as poor outcome in analogy 

with previous MRI research and good neurological recovery as a CPC of 1-2 (= functional 

independence).4 

 

 

Clinical variables  

At a minimum of 5 days post-CA a neurologist blinded to the MRI findings completed a 

clinical neurological examination (including Glasgow Coma scale (GCS), pupillary and 

corneal reflexes) in addition to an evaluation of EEG and SSEP.  The definition of an absent 

SSEP were lacking N20-peaks (= cortical signal) for both sides 3. As recommended by the 

guidelines, absence of the SSEP or the corneal and pupillary reflexes, resulted in negative 

advice for neuroprognosis by an independent neurologist 12. We documented a malignant 

pattern on EEG at 24h, based on one of the following criteria: isoelectric, burst suppression 

with identical bursts or low voltage, but did not include this in the clinical recommendation at 

day 5. 

  

 

Statistical analysis 

Clinical and imaging characteristics were compared between groups of patients by using Chi-

square test for categorical and Mann-Whitney U test for continuous variables.  

We calculated a receiver operating characteristic (ROC) curve for the prediction of poor 

neurological outcome (CPC 4-5) by the percentage of total brain voxels with an ADC-value < 

650 x 10-6 mm2/s and identified two optimal cutoff points by both the Youden index and the 

cutoff value for 100% specificity (i.e. a false positive rate equal to 0). We compared the 

obtained results to the cutoff value of 10% from the literature 4.  
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Next, we calculated ROC curves and predictive values for good neurological recovery (CPC 

1-2) by 4 different imaging criteria (average ADC value, percentage of voxels with an ADC 

value < 450 x 10-6 mm2/s in the total brain and their best predictive regional variants). These 

imaging criteria were subsequently added to the baseline prediction model (EEG, SSEP, 

corneal and pupillary reflexes) in a multivariable analysis with backward logistic regression 

based on the Akaike information criterium (AIC). 

For all constructed models we report the specificity for a predefined sensitivity of 100%. The 

Youden index would provide the most optimal sensitivity and specificity, but in the first days 

after CA a sensitivity of 100% of a predictive model is absolutely required to prevent a false 

negative prognostication. Paired ROC curves were compared using Delong test.  

Statistical analyses were conducted using R statistical software 13. P-values < 0.05 were 

considered statistically significant.  

 

Standard Protocol Approvals, Registrations, and Patient Consents 

The protocol was approved by the local ethics committees. Written informed consent was 

obtained from a next of kin or if unavailable, a procedure for inclusion in emergency 

situations was applied. A definitive post-hoc consent form was ultimately obtained from 

patients who recovered sufficiently to make independent decisions. 

 

Primary research question 

Do ADC MRI features improve prediction of neurological outcome in patients post-cardiac 

arrest? 

This study provides Class III evidence that MRI ADC features predict neurological recovery 

in post-cardiac arrest patients. 

 

Data Availability  

Anonymized data will be made available to other qualified researchers on request to the 

corresponding author. 

 

 
RESULTS 
 
Patient characteristics 

Brain MRI performed at a median of 5 days after CA (IQR 5-6) was available for 79 of 102 

patients (77%) of which 37 (47%) had good neurological recovery. The most common reason 
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for the absence of MRI data was premature death (n=19). All predictive variables were 

documented in 58 patients and of those 25 (43%) had a good neurological recovery (CPC 1-

2) on day 180 post-CA (Figure 1). Table 1 shows the baseline clinical and imaging 

characteristics for both groups. The frequency of absent corneal or pupillary reflexes, absent 

SSEP, malignant EEG pattern or asystole as the presenting rhythm was lower in patients with 

good neurological recovery. Patients with good recovery had a higher GCS on the day of 

neurological prognostication, a higher average ADC value and less brain voxels with an ADC 

< 450 x 10-6 mm2/s. A neurologist blinded to MRI data completed a negative 

neuroprognostication in 23 of 58 patients (39.7%).  

 

Imaging predictors for outcome 

In the following paragraphs we calculated univariable prediction models for the different 

ADC parameters in the group of 79 patients with available MRI data.  

 

Percentage of brain voxels with ADC < 650 x 10-6 mm2/s to predict poor outcome  

The percentage of brain voxels below 650 x 10-6 mm2/s had an AUC of 0.59 (95%CI 0.45-

0.72) to predict poor neurological outcome (CPC 4-5) after CA. In this prospective dataset a 

threshold of 17.3% of brain voxels was the most optimal cutoff (based on the maximal 

Youden index) with a sensitivity of 41% and a specificity of 97.5%. To obtain 100% 

specificity the threshold increased to 23.4% of brain voxels below 650 x 10-6 mm2/s with a 

corresponding sensitivity of 38.5%. In our study population the previously defined threshold 

of 10% of brain voxels to predict poor outcome 4 only reached a sensitivity of 59% and a 

specificity of 42.5%.  

 

Predicting good neurological recovery by the percentage of brain voxels with ADC < 450 x 

10-6 mm2/s and average brain ADC value  

The percentage of brain voxels < 450 x 10-6 mm2 had an accuracy (AUC) of 0.68 (95%CI 

0.56-0.80) to predict good neurological recovery (CPC 1-2). According to the Youden index, 

a threshold below 2.2% was most optimal to predict good recovery with a sensitivity of 65% 

and a specificity of 71%. A cutoff value of 6.5% of brain voxels < 450 x 10-6 mm2/s yielded 

100% sensitivity with a specificity of 26% (Figure 2). 

The average ADC value could predict good recovery with an AUC of 0.67 (95%CI 0.55-

0.79). The optimal Youden index resulted in a cutoff > 938 x 10-6 mm2/s and had a sensitivity 
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of 97% and a specificity of 43%. We determined a threshold of > 931 x 10-6 mm2/s to obtain 

a sensitivity of 100% with a specificity of 38% (Figure 2). 

 

Regional analysis of ADC values to predict good neurological recovery 

Of all anatomical regions the average ADC value in the postcentral cortex (AUC 0.78; 

95%CI 0.68-0.88) and the percentage of voxels with an ADC value < 450 x 10-6 mm2/s in the 

temporal cortex (AUC 0.73; 95%CI 0.61-0.84) were the best predictors of good neurological 

recovery. The predictive values corresponding to 100% sensitivity for all various regions are 

listed in Tables 2 and 3. 

 

Multivariable prediction model for good neurological recovery 

In 58 patients all data were available to perform multivariable analyses. We constructed four 

models for predicting good neurological recovery by adding (I) average brain ADC value, 

(II) the percentage of brain voxels with ADC < 450 x 10-6 mm2/s, (III) the average ADC 

value in the postcentral cortex or (IV) the percentage of voxels with an ADC value < 450 x 

10-6 mm2/s in the temporal cortex, to the baseline model.  All four neuro-imaging variables 

were retained as an independent predictor of good neurological recovery after backward 

logistic regression (Figure 3). Combining information on the presence of the corneal reflex, 

EEG pattern and the average value of ADC in the postcentral cortex, predicted good 

neurological recovery with the highest accuracy (0.96; 95%CI 0.91-1.00) with a false positive 

rate of 27%. This model showed an improved accuracy (p=0.03 Delong) compared to a 

combination of EEG, SSEP and corneal reflexes (the best predictive model without MRI after 

backward logistic regression), which revealed an AUC of 0.89 (95%CI 0.81-0.97) with a 

false positive rate of 39%.  This corresponds to an improved classification of 4 (7%) patients 

to the group without good neurological recovery applying a threshold for 100% sensitivity. 

 

DISCUSSION 
 
In this exploratory analysis on the value of MRI in predicting outcome, a multimodal 

assessment with a combination of the corneal reflex, EEG and the average value of ADC in 

the postcentral cortex had the highest accuracy (0.96) for predicting good neurological 

recovery (CPC 1-2) at 180 days after CA.  
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Most data on neuroprognostication after CA focus on indicators of poor outcome or death 3. 

When uncertainty persists, predictors of good neurological recovery are essential to gain 

more insight into the expected quality of life and therefore aid further decision making about 

WLST. In literature, EEG seems to have the highest positive predictive value to predict good 

neurological recovery in contrast to present SSEPs and brain stem reflexes 3,14,15. Compared 

to previously published prediction models, the main advantage of our study was the 

prospective design with a strict study protocol to collect clinical parameters, EEG, SSEP and 

MRI data. The neuroprognostication occurred independently of the EEG and MRI results 

which may have differed from other studies. In our study population 77% of patients had 

successful brain MRI performed. The most common reason for unavailable MRI data was 

premature death (83%) before neuroprognostication could be performed. Performing MRI 

even in unstable patients did not seem a large complicating factor. Of course, extrapolation 

from clinical trial activities to daily clinical practice should be done with caution. 

 Possibly, previous reports about the prognostic value of MRI could not be validated due to a 

retrospective study bias 4,16,17. In these retrospective studies patients with obvious good and 

poor outcome did not undergo MRI scanning. Importantly, we showed that brain MRI seems 

feasible in a large proportion of post-CA patients as been suggested in a recently published 

paper 18 and could be an important diagnostic tool in a standard prognostication model for 

good neurological recovery.  

 

Limited data is available about regional decrease in ADC values after CA. In our study a 

decrease in ADC signal in the postcentral cortical region was the best predictor of good 

neurological recovery. This finding is in concordance with previous studies that showed a 

decrease in ADC value in cortical areas (parietal, temporal and occipital) as predictive for 

neurological outcome 7,16,17,19. Interestingly, in a preliminary study an amplitude-analysis of 

the N20-P25 peak had high specificity (96.5%) to predict favorable outcome in post-CA 

patients 20. This finding may be at odds with our finding of predictive value for the regional 

ADC decrease in the postcentral cortex. The use of an automated imaging analysis in our 

study is a great advantage to provide a standardized prognostication model compared to 

previous studies in which qualitative scoring systems 19,21 or manually delineated regions 

were used 7. In a subgroup of patients this analysis was replicated in an independent core lab 

(Stanford University, published in original publication) with strong agreement, supporting the 

feasibility of applying this technique in clinical practice.6  
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We did not confirm the previously defined threshold of > 10% brain voxels below 650 x 10-6 

mm2/s to predict poor outcome 4. Although the threshold of brain voxels below 650 x 10-6 

mm2/s to reach 100% specificity (23.4%) to predict poor outcome was comparable to the 

previously published results (22%) 4,22. Likewise, the threshold percentage of brain voxels 

with an ADC value below 450 x 10-6 mm2/s to identify patients with a good neurological 

recovery was higher in our study population compared to previously published results 4. 

Several differences exist between our results vs other studies, i.e. time point of defining the 

outcome following cardiac arrest, hypothermia, timing of MRI scan, definition of poor 

neurological outcome, the use of retrospective data in previous studies; potentially 

contributing to the differences in the obtained optimal thresholds. 

 

Our study has some limitations. First, due to missing data, we could only perform our 

analyses in a subpopulation of the original study cohort. This resulted in a smaller sample 

size and might have introduced a certain selection bias although we found no difference in 

the percentage of patients with good neurological recovery nor mortality at 180 days between 

both groups. Second, SSEP and brain stem reflexes were included in the 

neuroprognostication performed during the study conduct, as reflected in their predictive 

accuracy for poor outcome. This limitation however is almost inherent to every study about 

neuroprognostication after CA in which guidelines are followed to make clinical decisions. 

Next, however the protocol recommended performing an MRI scan at day 4-6, some 

variability existed in the timing of MRI. Another limitation is that although treating 

physicians were blinded to the analysis of ADC-values we cannot exclude a modifying role 

for the MRI results on withdrawal of care decisions during the follow-up of 180 days. 

Finally, the results of this paper are mainly exploratory since we performed multiple testing 

with different prediction models. However, the aim of the study was to investigate the 

predictive value of various imaging parameters. Both the percentage of brain voxels with 

ADC < 450 x 10-6 mm2/s and the average ADC value in the postcentral cortex resulted in a 

similar specificity of 73% for 100% sensitivity and classified more patients correctly to good 

neurological recovery. These findings are at least suggestive that including these imaging 

parameters in a multivariate model could have clinical relevance. Furthermore, we learned 

that performing MRI in this group of patients is feasible. Therefore, we would recommend to 

use a combination of EEG, clinical parameters and ADC-values to communicate about the 

chance of good neurological recovery to family members. The performance of our 
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multiparametric model should be validated in a larger and independent prospective cohort of 

patients before it can be fully applied in daily practice.  

 

CONCLUSIONS 

In this prospective dataset brain MRI improved the prediction of good neurological recovery 

(defined as normal functioning or slight disability) after cardiac arrest and was feasible to 

perform in a large proportion of patients. The average ADC value in the postcentral cortex 

together with information on the EEG pattern and corneal reflex had the highest accuracy 

(AUC = 0.96) with a remaining false positive rate of 27%.  
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FIGURE LEGENDS 

 

Figure 1 Patient flowchart 

 

Of the 102 patients from the Neuroprotect study, 79 patients received MRI and for 58 

patients all clinical data was available. Distribution of the CPC scores is depicted. 

ICD = implantable cardioverter-defibrillator; MRI= Magnetic resonance imaging; CPC = 

cerebral performance category 
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Figure 2 Results of univariable analyses to predict good neurological recovery 

 

A. ROC curve for percentage of voxels with an ADC value < 450 x 10-6 mm2/s to predict 

good neurological recovery (CPC 1-2). Youden = 2.2%, 100% sensitivity threshold = 

6.5%. 

B. ROC curve for average ADC value of the total brain to predict good neurological 

recovery. Youden = 938 x 10-6 mm2/s, 100% sensitivity threshold = 931 x 10-6 mm2/s. 

ADC = apparent diffusion coefficient; AUC = area under the curve; CPC= cerebral 

performance category; MaxSens = Maximal sensitivity; ROC = receiver operating 

characteristic 
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Figure 3 Results of backward logistic regression to predict good neurological recovery 

 

ROC curves of the four models after backward logistic regression.  

A. AUC = 0.91 (95%CI 0.81-0.99); 69.7% specificity for 100% sensitivity 

B. AUC = 0.93 (95%CI 0.86-1.00); 72.7% specificity for 100% sensitivity 

C. AUC = 0.96 (95%CI 0.91-1.00); 72.7% specificity for 100% sensitivity 

D. AUC = 0.89 (95%CI 0.80-0.98); 78.9% specificity for 100% sensitivity 

 

AvgADC = Mean ADC value of the total brain.  

ADC%<450 = Percentage of voxels with an ADC value < 450 x 10-6 mm2/s of the total brain. 

PCavgADV = Mean ADC value of the postcentral cortex.  

TempADC%<450 = Percentage of voxels with an ADC value < 450 x 10-6 mm2/s of the 

temporal cortex. 

AUC = Area under the curve; Cornea = Corneal reflexes present; EEG = 

Electroencephalogram; ROC = receiver operating characteristic; SSEP = Somatosensory 

Evoked Potentials 
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TABLES 

 

Table 1 Clinical and imaging characteristics of patients with all predictive variables (N= 

58) 

 

 CPC 1-2 

N=25 

CPC 3-5 

N=33 

p-value 

Time to ROSC (min) 20 (10-25) 18 (15-23) 0.78 

Age 61 (52-71) 66 (58-74) 0.16 

Gender (male) 19 (64%) 25 (76%) 1 

History of  

Diabetes mellitus 

AMI 

aHT 

 

0 (0%) 

3 (12%) 

4 (16%) 

 

6 (0%) 

7 (21%) 

13 (39%) 

 

0.08 

0.57 

0.07 

Presenting rhythm 

Asystole 

Ventricular fibrillation 

Pulseless electrical activity 

 

0 (0%) 

24 (96%) 

1 (4%) 

 

15 (46%) 

17 (52%) 

1 (3%) 

 

 

< 0.01 

Cause of arrest 

STEMI 

nSTEMI 

Arrhythmogenic  

Hypoxic 

Other/unclear 

 

14 (56%) 

1 (4%) 

9 (36%) 

1 (4%) 

0 (0%) 

 

11 (33%) 

8 (24%) 

6 (18%) 

3 (9%) 

5 (15%) 

 

 

0.02 

Intervention arm 12 (48%) 17 (52%) 1.0 

Glasgow coma scale (GCS)  15 (9-15) 3 (3-3) < 0.01 

Malignant EEG 2 (8%) 22 (67%) < 0.01 
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SSEP absent 0 (0%) 12 (36%) < 0.01 

Pupillary light reflex absent 1 (4%) 20 (61%) < 0.01 

Corneal reflex absent 1 (4%) 22 (67%) < 0.01 

Day of MRI 5 (5-6) 5 (4-5) 0.18 

Average ADC (x 10-6 mm2/s) 1050 (989-1075) 967 (853-1042) < 0.01 

ADC % voxels < 650 x 10-6 mm2/s 10.5% (8.1-11.8) 14.1% (7.8-37.1) 0.06 

ADC % voxels < 450 x 10-6 mm2/s 1.9% (1.7-2.3) 3% (1.9-7.8) < 0.01 

 

Data are median (IQR) or n (%). Glasgow coma scale was defined at the day of neurological 

prognostication. 

ADC = apparent diffusion coefficient; aHT = arterial hypertension; AMI = acute myocardial 

infarction; CPC = cerebral performance category; EEG = electroencephalogram; ROSC = return of 

spontaneous circulation; SSEP = Somatosensory Evoked Potentials; STEMI = ST-elevation 

myocardial infarction 
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Table 2 Prediction of good neurological recovery with average ADC values in different 

brain regions. 

 

Brain region AUC (95%CI) Specificity for 100% 

sensitivity 

ADC threshold for 

100% sensitivity 

(650 x 10-6 mm2/s) 

Putamen 0.51 (0.38-0.65) 26.2% 753 

Pons 0.59 (0.47-0.72) 11.9% 729 

Frontal cortex 0.60 (0.47-0.73) 26.2% 1069 

Caudate nucleus 0.62 (0.49-0.74) 16.7% 846 

Thalamus 0.62 (0.50-0.75) 11.9% 757 

Temporal cortex 0.65 (0.53-0.78) 35.7% 938 

Cerebellum 0.66 (0.53-0.78) 35.7% 818 

Occipital cortex 0.75 (0.63-0.86) 54.8% 899 

Precentral cortex 0.75 (0.64-0.86) 42.9% 1014 

Parietal cortex 0.75 (0.65-0.86) 45.2% 1011 

Postcentral cortex 0.78 (0.68-0.88) 40.5% 1047 

ADC = apparent diffusion coefficient; AUC = area under the curve. 
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Table 3 Prediction of good neurological recovery with percentage of brain voxels with 

an ADC value < 450 x 10-6 mm2/s in different brain regions. 

 

Brain region AUC (95%CI) Specificity for 100% 

sensitivity 

Threshold for 

100% sensitivity 

Thalamus 0.45 (0.32-0.58) 14.3% 4.6% 

Pons 0.50 (0.37-0.63) 14.3% 5.8% 

Caudate nucleus 0.50 (0.37-0.63) 14.3% 4.0% 

Cerebellum 0.59 (0.46-0.72) 14.3% 8.7% 

Putamen 0.60 (0.47-0.72) 16.7% 5.0% 

Parietal cortex 0.63 (0.51-0.76) 26.2% 8.7% 

Occipital cortex 0.65 (0.53-0.77) 9.5% 22.4% 

Precentral cortex 0.66 (0.54-0.78) 28.6% 7.2% 

Frontal cortex 0.67 (0.55-0.79) 31.0% 5.9% 

Postcentral cortex 0.70 (0.58-0.81) 33.3% 6.9% 

Temporal cortex 0.73 (0.61-0.84) 23.8% 7.9% 

AUC = area under the curve.  
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