[bookmark: _GoBack]Table 1. Recommendations for neuroimaging use in diagnosis of DoC patients. 
	[bookmark: _Hlk133289798]
	Recommended by clinical guidelines:

	Tools
	Protocols
	Measures
	Accuracy
	Main findings
	US
	UK
	EU

	CT
	Visual Inspection 

	(Rest)
	Standard visual evaluation
	NA
	Identification of underlying causes of DoC in emergency and acute settings
	NA
	
	NA

	PET
	FDG
	Rest
	
Average glucose metabolism (SUV) in the default mode network
--------------------------------------
Global brain glucose metabolism (metabolic index)/Visual evaluation of statistical maps of decreased glucose metabolism in default mode and executive control networks

	
AUC = 0.75
--------------
Sens = 95%
Spec = 70%
Acc = 86%



	More limited decrease of glucose metabolism in the DMN distinguishes MCS from UWS/VS patients (Rosazza et al., 2016)
--------------------------------------------------
High sensitivity and specificity for the differentiation between VS/UWS and MCS (global glucose metabolism or in default mode and executive control networks) (pooled data of 5 studies, as in Kondziella et al., 2020)

	


	  
	

	
	
	
	
	
	
	
	
	

	
	
	Rest
	Visual evaluation of internal and external awareness networks on glucose metabolism images (SUV)
	MCS* detected in 67% UWS/VS 
	More limited decrease of glucose metabolism in UWS/VS patients identifies MCS* patients (Thibaut et al., 2021)
	NA
	NA
	NA

	
	H2O
	Passive-stimulation
	Increases in blood perfusion and in functional connectivity in response to auditory stimulation
	NA
	Passive stimulation paradigms might help distinguish UWS/VS from MCS patients (Boly et al., 2008, 2004; Laureys et al., 2002, 2000)
	NA
	NA
	NA

	SPECT
	99mTc-HMPAO, 123I- IMP
	Rest
	
Quantitative assessment of defects in brain blood flow in frontal regions of interest  

	NA
	No proof of possible clinical value for differential diagnosis
	NA
	NA
	NA

	




sMRI
	Visual Inspection 
	(Rest)
	Standard visual evaluation
	NA
	Identification of underlying causes of DoC in acute settings
	NA
	
	NA

	
	
	(Rest)
	Visual rating of gross anatomical and signal abnormality in the internal awareness network 
	AUC = 0.73 
	Less severe gross anatomical abnormalities in the internal awareness network distinguishes MCS from UWS/VS patients (Rosazza et al., 2016)
	
	NA
	NA

	
	T1
	(Rest)
	Automatic classification based on regional gray matter volume 
	AUC =
0.79-0.96 
	Less severe decreases of gray matter volume, especially in subcortical and medial cortical regions distinguishes MCS from UWS/VS patients (Annen et al., 2018)
	NA
	NA
	NA

	
	
	(Rest)
	Automatic classification based on regional white matter volume
	AUC = 
0.70-0.98 
	Less severe decreases of white matter volume (cortical and brainstem) distinguishes MCS from UWS/VS patients (Annen et al., 2018)
	NA
	NA
	NA

	
	DWI
	(Rest)
	Automatic classification based on white matter integrity (highest values of mean diffusivity)
	Acc = 95% 
	Higher integrity of subcortical and thalamic white matter distinguishes MCS from UWS/VS patients (Fernández-Espejo et al., 2011)
	NA
	  
	NA

	fMRI
	BOLD
	Rest
	Visual rating of default mode network
-----------------------------------
Visual rating or automated classification of identifiability / number of connections / connectivity strength of the default mode, auditory, salience, executive networks
	AUC = 0.57 
---------------
Sens = 72%
Spec = 71 %
Acc = 71% 


	Better identifiably of the default mode network in MCS vs. UWS/VS patients (Rosazza et al., 2016)
---------------------------------------------------
More preserved functional connectivity/identifiability of resting-state networks distinguishes MCS from UWS/VS patients (pooled data of 6 studies, as in (Kondziella et al., 2020))


	
	
	

	
	
	
	
	
	
	
	
	

	
	
	Passive-Stimulation
	Automated classification of significant activations during passive listening of correct vs incorrect sentences
-------------------------------------
Visual rating or automated classification of significant BOLD brain activation during different passive stimulation paradigms

	Sens = 19%
Spec = 62%
Acc = 42%
---------------
Sens = 71%
Spec = 58 %
Acc = 62%


	No differences in BOLD brain activation during passive listening to correct vs. incorrect stimuli between MCS and UWS/VS patients (Kotchoubey et al., 2014)
-----------------------------------------------------
Significant BOLD brain activation during passive stimulation paradigms using salient stimuli and/or familiar activities might distinguish MCS from UWS/VS patients (pooled data of 17 studies, as in Kondziella et al., 2020)
	



	
	

	
	
	
	
	
	
	
	
	Research protocols  only

	
	
	Active-Task
	Automated classification of significant BOLD brain activation during a word counting task
--------------------------------------
Automated classification of significant BOLD brain activation during a command-following task
-----------------------------------
Visual rating or automated classification of significant BOLD brain activation during active cognitive/motor tasks




	Sens = 50%
Spec = 40 %
Acc = 47%
--------------
Sens = 21%
Spec = 100%
Acc = 45%
---------------
Sens = 43%
Spec = 73 %
Acc = 48 %




	No differences in BOLD brain activation during active word counting tasks between MCS and UWS/VS patients (Monti et al., 2015)
------------------------------------------------
Significant BOLD brain activation during command-following task  more common in MCS than UWS/VS patients (Forgacs et al., 2014)
--------------------------------------------------
Significant BOLD brain activation during active cognitive/motor tasks in UWS/VS patients identifies patients with covert awareness (pooled data of 20 studies, as in Kondziella et al., 2020)

Lack of activation does not rule out consciousness.
	
	 
	

	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	
	ASL
	Rest
	Quantitative assessment of defects in brain blood flow 
	NA
	Less severe decreases in blood flow, in particular in subcortical and medial regions, found in MCS vs. UWS/VS patients (Wu et al., 2018)
	NA
	NA
	NA


[bookmark: _Hlk133287777]Table reports a summary of the main evidence available per neuroimaging marker. Whenever evidence relative to a given neuroimaging marker is provided by consensus guidelines, we report such evidence. Whenever the neuroimaging maker is not or only partially considered by consensus guidelines, we report main findings and statistics obtained from other systematic review and meta-analysis and/or selected studies of interest.

[bookmark: _Hlk121826652]Recommendation by the clinical guidelines is symbolized by color green; red color indicates that clinical guidelines do not recommend the tool, based on evidence against its utility; orange color indicates that clinical guidelines do not recommend the tool, due to unclear utility over and above clinical assessment and non-widespread availability in general clinical settings; yellow color indicates the tool is not recommended nor refuted by the guidelines, due to insufficient available evidence in favor or against its utility; ‘NA’ indicate a tool not discussed by the clinical guidelines. 

Abbreviations: ASL, arterial spin labelling; Acc, accuracy; AUC, area under the curve; BOLD, blood oxygenated-level dependent; CT, computed tomography; DMN, default mode network; DWI, diffusion weighted imaging; FDG, fluorodeoxyglucose; fMRI, functional magnetic resonance imaging; H2O, water; 99mTc- HMPAO, 99mTc- hexamethylpropyleneamine oxime; 123I- IMP, 123I-N-isopropyl-p-iodo-amphetamine; NA, not available; PET, positron emission tomography; Sens, sensitivity; Spec, specificity; SPECT, single-positron emission computed tomography; sMRI, structural MRI;








[bookmark: _Hlk133287815]Table 2. Recommendations for neuroimaging use in prognosis of DoC patients. 
	
	Recommended by clinical guidelines:

	Tool
	Protocol
	Measure
	Accuracy
	Main finding
	US
	UK

	CT
	Visual Inspection 
	(Rest)
	Standard visual evaluation
	OR = 16.32 
	In traumatic prolonged UWS/VS, worse prognosis (failure to recover consciousness) at 12 months associated with hydrocephalus (Sazbon and Groswasser, 1990)
	
	sMRI preferable

	PET
	FDG
	Rest
	Global brain glucose metabolism (metabolic index) 

Visual evaluation of statistical maps of decreased glucose metabolism in default mode and executive control networks
	Acc = 88%  


Acc = 74% 


	In DoC, preservation of at least 41% of global glucose metabolism levels associated with better prognosis (any diagnostic change) (Stender et al., 2016)

In DoC, less widespread glucose metabolism decreases in the default mode and executive control networks associated with better prognosis (any diagnostic change) at 12 months (Stender et al., 2014)

	
	    

	
	
	
	Visual evaluation of internal and external awareness networks on glucose metabolism images (SUV)
	Sens = 30%;  Spec = 100%;  Acc = 54%
	In prolonged UWS/VS, more limited decrease of glucose metabolism in UWS/VS patients, indicative of MCS*, associated with  increased chances of partial or full consciousness recovery at 12 months (Thibaut et al., 2021)
	NA
	NA

	
	H2O
	Passive-stimulation
	Visual and automated classification of volume of BOLD brain activation using stimulation with familiar/salient stimuli
	Sens = 67%; Spec = 76%;
Acc = 75%
(acute or prolonged UWS)
	In acute/prolonged UWS/VS, evidence of activation in associative cortices during passive-stimulation protocols predicts more favourable outcomes (pooled results of 8 studies as in Di et al., 2008)
	NA
	NA

	SPECT
	99mTc-ECD
	Rest
	Standard visual evaluation of brain blood flow
	OR = 58.3 
	In traumatic prolonged UWS/VS, normal brain blood flow associated with more favorable outcomes at 12 months (consciousness recovery, with or without disability) (Nayak and Mahapatra, 2011)
	
	NA

	




sMRI
	Visual Inspection
	(Rest)
	Standard visual evaluation
	OR = 132.1 (corpus callosum injuries)
OR = 7.9 (dorsolateral upper brainstem injuries)
OR = 3.7 (corona radiata injuries)
	In traumatic prolonged UWS/VS, lesions of the corpus callus, dorsolateral upper brainstem or corona radiata are predictive of worse prognosis (remaining in VS) at 12 months (Goodwin, 1998)
	
	

	
	T1
	(Rest)
	NA
	NA
	NA
	NA
	NA

	
	DWI
	(Rest)
	Automatic scoring based on white matter integrity (fractional anisotropy, mean diffusivity, axial diffusivity, radial diffusivity)
	AUC = 0.80-0.84 (traumatic UWS/VS)

AUC = 0.91-0.96 
(non-traumatic UWS/VS) 
	In subacute and prolonged UWS/VS, higher integrity of white matter predicts better prognosis at 6- to 12 months (in terms of both Glasgow Coma Scale score and consciousness recovery, with or without disability) (Galanaud et al., 2012; Luyt et al., 2012; Velly et al., 2018)
	NA
	

	fMRI
	BOLD
	Rest
	Automatic classification based on functional connectivity strength in/between regions of the default mode, executive and/or sensory networks
	Acc = 74%-81% 
(3-month follow-up; UWS/VS patients)

Acc = 88% (12-months follow-up, UWS/VS and MCS patients)
	In acute/prolonged UWS/VS and  prolonged MCS, more preserved functional connectivity in resting-state networks predicts better prognosis at 3- to 12-months follow-up (consciousness recovery or better score at GOS or CRS-R) accuracy (Qin et al., 2015; Song et al., 2018; Wu et al., 2015)
	NA
	

	
	
	Passive-Stimulation
	Visual and automated classification of volume of BOLD brain activation using stimulation with familiar/salient stimuli
----------------------------
Visual and automated classification of volume of BOLD brain activation using stimulation with familiar/salient stimuli
	Sens = 88%;  Spec = 100%; Acc = 94%
(acute or prolonged UWS)

-------------------------------
OR = 18.0
(traumatic, prolonged UWS)


	In acute/prolonged UWS/VS, evidence of activation in associative cortices during passive-stimulation protocols predicts more favourable outcomes (pooled results of 6 studies as in Di et al., 2008)
-----------------------------------------
In traumatic prolonged UWS/VS, evidence of activation in auditory cortices during stimulation predicts better prognosis at 12-months follow-up (progression to MCS or EMCS) (Wang et al., 2015)

	NA
	

	
	
	
	
	
	
	
	

	
	
	Active-Task
	Visual of strength/extent of BOLD brain activation during active cognitive/motor tasks
	OR = 100.0 (UWS/VS)
OR = 4.0 (MCS)
(2- months to 10 years follow-up) (Vogel et al. 2013)

Sens = 63%;  Spec  = 52%
Acc = 56% 
(12-months follow-up)(Stender et al., 2014)

Sens = 75% ; Spec = 64% 
Acc = 65%
(3-to-12-months follow-up)(Wang et al., 2019)

	In subacute and chronic UWS/VS and possibly MCS patients, evidence of brain activation during mental imagery and motor tasks might predict better prognosis  (clinical progression) (observation time: 2 months to 10 years) (Stender et al., 2014; Vogel et al., 2013; Wang et al., 2019)

No activation during active tasks paradigm does not rule out a favorable prognosis
	
	

	
	ASL
	Rest
	NA
	NA
	NA
	NA
	NA


[bookmark: _Hlk133287824]Table reports a summary of the main evidence available per neuroimaging marker. Whenever evidence relative to a given neuroimaging marker is provided by consensus guidelines, we report such evidence. Whenever the neuroimaging maker is not or only partially considered by consensus guidelines, we report main findings and statistics obtained from other systematic review and meta-analysis and/or selected studies of interest.

Recommendation by the clinical guidelines is symbolized by color green; red color indicates that clinical guidelines do not recommend the tool; orange color indicates that clinical guidelines do not recommend the tool, due to unclear utility over and above clinical assessment and non-widespread availability in general clinical settings; yellow color indicates the tool is not recommended nor refuted by the guidelines, due to insufficient available evidence; ‘NA’ indicate a tool not discussed by the clinical guidelines.

European guidelines are not included in the table, as they do not provide guidelines on prognostication of DoC.

Abbreviations: ASL, arterial spin labelling; Acc, accuracy; AUC, area under the curve; BOLD, blood oxygenated-level dependent; CT, computed tomography; DWI, diffusion weighted imaging; FDG, fluorodeoxyglucose; fMRI, functional magnetic resonance imaging; H2O, water; NA, not available; OR, odds ratio; PET, positron emission tomography; Sens, sensitivity; Spec, specificity; SPECT, single-positron emission computed tomography; sMRI, structural MRI; 99mTc-ECD,  99mTc- ethyl cysteinate dimer 



