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DISORDERS	
  OF	
  CONSCIOUSNESS	
  

Bernat JL, Lancet 2006 

Chronic	
  unconsciousness	
  is	
  a	
  tragic	
  and	
  ironic	
  failure	
  of	
  
high-­‐technology	
  treatment	
  to	
  preserve	
  or	
  restore	
  brain	
  
func8on,	
  the	
  primary	
  aim	
  of	
  therapeu8cs	
  (in	
  the	
  acute	
  and	
  

chronic	
  phase)	
  

Adapted from Laureys, 2005  

non-­‐reflex	
  movements	
  or	
  command	
  
following:	
  responsiveness	
  

communica1on:	
  awareness	
  

eye	
  opening:	
  arousal	
  

Laureys, 2007, 2010 
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Recommenda8on	
  7	
  (Level	
  B).	
  Given	
  the	
  frequency	
  of	
  recovery	
  of	
  consciousness	
  aber	
  3	
  
months	
  in	
  pa1ents	
  in	
  nontrauma1c	
  VS/UWS,	
  and	
  aber	
  12	
  months	
  in	
  pa1ents	
  with	
  
trauma1c	
  VS/UWS	
  (including	
  some	
  cases	
  emerging	
  from	
  MCS),	
  use	
  of	
  the	
  term	
  
permanent	
  VS	
  should	
  be	
  discon8nued.	
  AGer	
  these	
  8me	
  points,	
  the	
  term	
  chronic	
  VS	
  
(UWS)	
  should	
  be	
  applied,	
  accompanied	
  by	
  the	
  dura8on	
  of	
  the	
  VS/UWS	
  

Significant	
  recovery	
  con<nues	
  
for	
  2	
  years	
  post-­‐injury	
  and	
  to	
  
a	
  more	
  modest	
  degree	
  for	
  as	
  
long	
  as	
  5	
  years	
  post	
  injury	
  	
  
	
  



Research	
  trend	
  	
  
on	
  disorders	
  of	
  consciousness	
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Therapeu1c	
  approaches	
  in	
  DOC	
  
Background	
  

Schiff, Trends Neurosci, 2010, Thibaut and Schiff, 2018 

Anterior	
  mesocircuit	
  model	
  	
  

Therapeu1c	
  strategies	
  for	
  recovering	
  consciousness	
  

European	
  
mul1center	
  project	
  

Giacino	
  J,	
  NEJM,	
  2012	
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Prognosis	
  and	
  treatment	
  as	
  a	
  func1on	
  of	
  clinical	
  diagnosis	
  
	
  

Bruno	
  et	
  al.,	
  	
  2012	
  	
  

Selegilina(for(recovery(of(cosnciousness(in(DoC(

Maso%a&et&al.,&Can&J&Neurol&Sci.&2018&

Estraneo)A)et)al.)J)Neurol)Sci.)2017))

Appropriateness	
  of	
  different	
  care	
  pathways	
  (MCS	
  vs	
  VS)	
  



Diagnos1c	
  criteria	
  of	
  DoC	
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Clinical	
  diagnosis	
  of	
  MCS	
  in	
  41%	
  	
  VS	
  
pa8ents	
  by	
  means	
  of	
  Coma	
  Recovery	
  

Scale-­‐Revised	
  

Clinical	
  diagnosis	
  of	
  DoC	
  
Detec8on	
  of	
  inten8onal	
  (non	
  reflex)	
  behavioral	
  responses	
  to	
  salient	
  s8muli	
  	
  

by	
  means	
  of	
  reliable	
  clinical	
  instruments	
  

	
  	
  
2009	
  

(Giacino	
  et	
  al,	
  2004)	
  

Appropriateness	
  of	
  different	
  care	
  pathways	
  (MCS	
  vs	
  VS)	
  



Cortese	
  et	
  al.,	
  2015	
  
Wannez	
  S.	
  et	
  al.,	
  2017	
  

Appropriateness	
  of	
  different	
  care	
  pathways	
  (MCS	
  vs	
  VS)	
  



IT	
  Baclophen	
  effect	
  on	
  CRS-­‐R	
  total	
  score	
  (not	
  
published)	
  
	
  

VS=	
  4;	
  MCS=	
  2	
  (TBI=	
  1,	
  anoxic=2,	
  
vascular=3);	
  8me	
  post-­‐injury:	
  32-­‐87	
  days	
  	
  
	
  

Appropriateness	
  of	
  different	
  care	
  pathways	
  (MCS	
  vs	
  VS)	
  



Self-­‐referen1al	
  s1muli	
  for	
  visual	
  pursuit	
  diagnosis	
  

Control	
  13	
  

VS	
  13	
  

MCS	
  13	
  

Trojano	
  et	
  al.,	
  2013	
  
Trojano	
  et	
  al.,	
  2012	
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•  Pa8ents’	
  rela8ves	
  represent	
  emo8onally	
  salient	
  s8muli	
  for	
  
the	
  pa8ents:	
  such	
  s8muli	
  can	
  enhance	
  cor8cal	
  ac8va8on	
  on	
  
fMR	
  and	
  ERP(Di	
  et	
  al,	
  2007,	
  Fischer	
  et	
  al	
  2006)	
  and	
  elicit	
  
inten8onal	
  responses	
  (Trojano	
  et	
  al,	
  2013)	
  

•  Presence	
  of	
  caregivers	
  can	
  posi8vely	
  affect	
  DoC	
  behavioural	
  

assessments	
  (Formisano,	
  2011;	
  SaRn	
  ,	
  2014)	
  

•  If	
  adequately	
  trained	
  FCs	
  might	
  perform	
  long-­‐term	
  
monitoring	
  of	
  pa8ents’	
  responsiveness	
  (Estraneo	
  et	
  al.,	
  2010)	
  

Self-­‐referen1al	
  s1muli	
  in	
  DoC	
  assessment	
  

Appropriateness	
  of	
  different	
  care	
  pathways	
  (MCS	
  vs	
  VS)	
  



Ambigous	
  diagnos1c	
  findings	
  

VS/UWS	
  
High	
  reflex	
  response:	
  VS/UWS+	
  	
  
Low	
  reflex	
  response:	
  VS/UWS-­‐	
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Command	
  following:	
  MCS+	
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Non-­‐reflex	
  response:	
  MCS-­‐	
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Modified	
  from	
  Laureys.	
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Motor or spatial imagery 
Monti, 2010 

EEG response to motor 
imagery task. Cruse, 2011 P3 to the subject’s own 

name Fischer 2010 

VS	
  

VS	
  

Activation to motor tasks 
in premotor area 
Bekinschtein, 2010 



Cogni1ve-­‐motor	
  dissocia1on	
  

Schiff,	
  JAMA,	
  2015	
  

Fernández-­‐Espejo	
  et	
  al,	
  JAMA,	
  2015	
  

ü  Dissocia8on	
  of	
  measured	
  bedside	
  behavior	
  (a	
  lack	
  of	
  purposeful	
  motor	
  
behavior)	
  and	
  fMRI	
  or	
  electrophysiologic	
  evidence	
  of	
  command	
  following	
  

ü  Due	
  to	
  an	
  underlying	
  structural	
  disrup8on	
  between	
  the	
  motor	
  cortex	
  and	
  
the	
  thalamus.	
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Further clinical progression  
in “late recovery” anoxic patients at 60-month FU 

In preparation 

Estraneo et al., APMR 2014 

  12 – 24 months post-onset 25- 60 months post-onset 

Age 

at 

onset 

Sex Dg MCS 

 (mos 

after 

onset) 

CRS-R total 

score 

 

DRS 

 

Dg CRS-R total score 

 

DRS 

14 F MCS 16 10 (2-3*-2-1-0-2) 24 Cons  

Cons  

MCS+ 

MCS+ 

MCS+ 

MCS+ 

23 (4*-5*-6°-3*-2°-3) 8 

40 M MCS 22 11(2-3*-2-2-0-2) 23 23 (4*-5*-6°-3*-2°-3) 10 

17 M MCS 14 10 (2-3*-2-1-0-2) 24 16 (4*-5*-2-2-1*-2) 20 

12 M MCS 15 8 (2-2*-1-1-0-2) 24 11 (3*-3*-2-1-0-2) 21 

31 M MCS 12 9 (2-3*-1-1-0-2) 24 11 (3*-3*-2-1-0-2) 21 

45 F MCS 11 8 (2-2*-1-1-0-2) 24 10 (3*-2*-2-1-0-2) 21 
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Which	
  factors	
  should	
  be	
  considered	
  for	
  prognos1ca1on?	
  

Unawareness( Full(consciousness(

Age(
E2ology(
Brain(damage((NFP(and(neuroimaging(findings)(
Length(of(DoC(
Consciousness(level((CRSER)(
Pain(responsiveness((NCS)(
Disability(level((DRS)(
Premorbid(condi2ons(
General(clinical(status(

Therapeu2c((
interven2ons(

E
Medical(complica2ons(

E

In preparation Appropriateness	
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  treatment	
  	
  



Estraneo)et)al.)Neurology)2013)

In preparation Appropriateness	
  of	
  long-­‐term	
  rehabilita8on	
  treatment	
  	
  



In preparation Appropriateness	
  of	
  long-­‐term	
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DoC=194	
  (VS=	
  142;	
  MCS=	
  52)	
  

Mortality	
  

Recovery	
  of	
  
consciousness	
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DdC:	
  Criterio	
  
di	
  congruenza	
  
diagnos8ca	
  

BOZZA	
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AI	
  RICOVERI	
  DI	
  RIABILITAZIONE	
  OSPEDALIERA	
  	
  



Clinical	
  complexity	
  in	
  chronic	
  DoC	
  

At	
  least	
  1	
  CC	
  in	
  188/194	
  pa8ents	
  (96.9%)	
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All	
  late	
  recovered	
  pa8ents	
  had	
  severe	
  func1onal	
  disability:	
  	
  

•  marked	
  spas8c	
  quadriparesis,	
  with	
  mul8ple	
  joint	
  

limita8ons	
  	
  

•  no	
  pa8ent	
  recovered	
  assisted	
  standing	
  	
  

•  no	
  pa8ent	
  was	
  autonomous	
  in	
  daily	
  life	
  ac8vi8es	
  and	
  in	
  

transfers	
  	
  

•  moderately	
  severe	
  disability	
  (DRS=	
  8-­‐10)	
  in	
  conscious	
  

pa8ents,	
  and	
  extremely	
  severe	
  disability	
  in	
  MCS	
  pa8ents	
  

(DRS=	
  20-­‐21)	
  	
  
Estraneo	
  et	
  al.,	
  APMR.	
  2014	
  

In	
  prepara<on	
  

Clinical	
  features	
  in	
  “late	
  recovery”	
  DoC	
  at	
  25	
  and	
  60	
  mos	
  

In preparation Appropriateness	
  of	
  chronic	
  therapeu8c	
  management	
  	
  



Boly	
  et	
  al.,	
  2008	
  

“Pain	
  management	
  and	
  neuropallia1ve	
  care	
  in	
  chronic	
  DoC.	
  Nonetheless	
  we	
  advocate	
  
establishing	
  a	
  lower	
  threshold	
  for	
  pain	
  and	
  symptom	
  management	
  because	
  these	
  pa8ents	
  
are	
  at	
  risk	
  for	
  the	
  under-­‐treatment	
  of	
  pain.”	
  (Fins	
  JJ	
  and	
  Bernat	
  JL,	
  AMPR,	
  2018)	
  	
  

Lanzillo et. al., EJPRM, 2014 

In	
  prepara<on	
  In preparation Appropriateness	
  of	
  chronic	
  therapeu8c	
  management	
  	
  



Controversies	
  on	
  appropriate	
  treatment	
  

Ø  Conflict	
  between	
  pa8ents’	
  surrogate	
  decision	
  makers	
  
and	
  physicians	
  about	
  the	
  need	
  of	
  certain	
  medical	
  
interven8ons	
  (empirical	
  data	
  might	
  show	
  that	
  some	
  
treatments	
  are	
  fu8le	
  as	
  the	
  desired	
  outcome	
  is	
  
improbable)	
  

Ø  Conflict	
  between	
  individual	
  pa8ents’	
  interests	
  and	
  
interests	
  of	
  the	
  community	
  (related	
  to	
  limited	
  health	
  
care	
  resources)	
  

Ø  Conflict	
  between	
  scien8fic	
  evidence	
  of	
  pain	
  percep8on	
  
and	
  ethical	
  need	
  to	
  treat	
  pain	
  	
  	
  

Some	
  considera1ons	
  (1)	
  



Ethical	
  challenges	
  about	
  treatment	
  
The	
  chronic	
  DoC	
  cannot	
  be	
  considered	
  “end	
  of	
  life”	
  condi8on.	
  

Clinicians	
  should	
  	
  
•  counsel	
  families	
  about	
  the	
  limita8ons	
  of	
  exis8ng	
  evidence	
  

concerning	
  treatment	
  effec8veness	
  and	
  the	
  poten8al	
  risks	
  
and	
  harms	
  associated	
  with	
  interven8ons	
  that	
  lack	
  eviden8ary	
  
support	
  (Level	
  B).	
  	
  

•  help	
  families	
  and	
  surrogates	
  to	
  comprehend	
  pa8ents’	
  
condi8on	
  and	
  prognosis	
  in	
  term	
  of	
  probability,	
  and	
  should	
  
propose	
  treatment	
  op8ons	
  respec8ng	
  physical	
  and	
  moral	
  
well-­‐being	
  of	
  pa8ents	
  and	
  their	
  families	
  

	
  

Some	
  considera1ons	
  (2)	
  



Ethical	
  challenges	
  about	
  diagnosis	
  and	
  prognosis	
  
The	
  diagnosis	
  and	
  prognosis	
  of	
  (chronic)	
  DoC	
  show	
  a	
  cri8cal	
  
level	
  of	
  uncertainty	
  

Clinicians	
  should	
  take	
  into	
  account	
  that:	
  
•  Recent	
  scien8fic	
  evidence	
  s8mulated	
  novel	
  complex	
  

controversies	
  and	
  ques8ons	
  about	
  defini8on	
  of	
  
(un)consciousness	
  and	
  prognosis	
  

•  At	
  the	
  moment	
  new	
  experimental	
  data	
  seem	
  not	
  to	
  be	
  readily	
  
applicable	
  in	
  clinical	
  prac8ce	
  for	
  all	
  pa8ents	
  and	
  enough	
  
reliable	
  to	
  solve	
  medical	
  and	
  ethical	
  issues	
  

•  Addi8onal	
  prognos8c	
  refinement	
  for	
  clarifying	
  which	
  VS	
  
might	
  make	
  late	
  improvements	
  are	
  necessary	
  

Some	
  considera1ons	
  (3)	
  



	
  
	
  

Limita1ons	
  and	
  ethical	
  challenges	
  posed	
  	
  
by	
  new	
  diagnos1c	
  technologies	
  
Ideally,	
  detec8on	
  of	
  (covert)	
  brain	
  ac8vity	
  might	
  influence	
  
decision	
  making	
  by	
  surrogates	
  and	
  clinicians	
  
But:	
  

•  Only	
  a	
  selected	
  sample	
  of	
  pa8ents	
  can	
  be	
  assessed;	
  	
  
•  Study	
  paradigms	
  and	
  methods	
  of	
  analysis	
  are	
  complex;	
  	
  

•  Costs	
  are	
  high.	
  	
  
Because	
  of	
  these	
  restric8ons:	
  

•  No	
  conclusive	
  data	
  about	
  their	
  reliability	
  and	
  feasibility	
  
•  Some	
  of	
  them	
  remain	
  inves8ga8onal	
  
•  No	
  applica8on	
  in	
  rou8ne	
  care	
  (not	
  for	
  all)	
  

Some	
  considera1ons	
  (4)	
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Italian	
  guidelines	
  on	
  anoxic	
  DoC	
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