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Descartes dualism 



Consciousness	
  

•  Two	
  components	
  of	
  conscious	
  behavior	
  
– content-­‐	
  the	
  sum	
  of	
  cogniAve	
  and	
  affecAve	
  
funcAon	
  

– arousal-­‐	
  appearance	
  of	
  wakefulness	
  
•  Content	
  depends	
  on	
  arousal	
  but	
  normal	
  
arousal	
  does	
  not	
  guarantee	
  normal	
  content	
  

•  Content	
  is	
  what	
  neurologists	
  call	
  awareness	
  



Different levels of consciousness 

Laureys,	
  Trends	
  in	
  Cogni1ve	
  Science	
  2005	
  	
  	
  	
  



Really	
  Simple	
  Neuroanatomy	
  
•  Arousal:	
  where	
  is	
  it	
  
localized?	
  
–  Ascending	
  ReAcular	
  
AcAvaAng	
  System	
  (ARAS)	
  
‘core	
  of	
  the	
  brainstem’	
  

–  receives	
  input	
  from	
  the	
  
body	
  

–  projects	
  to	
  midline	
  thalamic	
  
nuclei	
  (which	
  are	
  in	
  a	
  circuit	
  
with	
  corAcal	
  structures,	
  like	
  
a	
  sort	
  of	
  a	
  kind	
  of	
  
switchboard	
  of	
  informaAon)	
  
and	
  the	
  	
  limbic	
  system	
  
(emoAons)	
  



What	
  is	
  coma?	
  
Coma	
  is	
  a	
  condiAon	
  of	
  unresponsiveness	
  in	
  which	
  
paAents	
  lie	
  with	
  their	
  eyes	
  closed,	
  do	
  not	
  respond	
  to	
  
aPempts	
  to	
  arouse	
  them,	
  and	
  show	
  no	
  evidence	
  of	
  
awareness	
  of	
  self	
  or	
  of	
  their	
  surroundings.	
  PaAents	
  lack	
  
not	
  only	
  signs	
  of	
  awareness	
  (similar	
  to	
  vegetaAve	
  state)	
  
but	
  also	
  wakefulness	
  (unlike	
  vegetaAve	
  state)	
  regardless	
  
of	
  how	
  intensely	
  they	
  are	
  sAmulated.	
  PaAents	
  typically	
  
either	
  recover	
  or	
  progress	
  to	
  a	
  vegetaAve	
  state	
  (that	
  is,	
  
they	
  show	
  signs	
  of	
  wakefulness)	
  within	
  four	
  weeks.	
  
Irreversible	
  coma	
  with	
  absent	
  brainstem	
  reflexes	
  
indicates	
  brain	
  death,	
  which	
  is	
  not	
  the	
  same	
  as	
  a	
  
vegetaAve	
  state.	
  

Monti, M. M., Laureys S., Owen, M.A. BMJ 2010;341:c3765 
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Flow chart of cerebral insult and coma. Adapted from Laureys et al, Lancet Neurology 2004 
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Differential diagnosis in severe brain injury survivors 

Condition Definition Main clinical characteristics 

Coma Unarousable state of 
unresponsiveness    

Absence of eye opening (even after intense 
stimulation)No evidence of awareness of the self or 
environment   
Condition protracted for more than one hour 
 

Vegetative state Wakefulness accompanied by 
the absence of any sign of 
awareness 

Presence of eye opening and closing   
Absence of any reproducible purposeful behaviour 
including  
(a) no evidence of non-response to sensory stimulation;  
(b) no evidence of awareness of self or environment;  
(c) no evidence of language comprehension or expression 
 

Minimally conscious 
state 

Wakefulness accompanied by 
inconsistent but reproducible 
signs of awareness 

Presence of eye opening and closing 
Presence of inconsistent but reproducible purposeful 
behaviour including (any of)  
(a) non-reflexive response to sensory stimulation; 
(b) awareness of the self or the environment;  
(c) language comprehension or expression 
Lack of functional communication or object use 
 

Locked-in syndrome Impairment in the production of 
voluntary motor behaviour 

Presence of eye-coded communication 
Preserved awareness 
Complete or partial inability to produce motor behaviour 
 

Monti, M. M., Laureys S., Owen, M.A. BMJ 2010;341:c3765 



Demands	
  of	
  Arousal	
  	
  

•  FuncAon	
  of	
  ARAS-­‐Thalamic-­‐CorAcal	
  system	
  
depends	
  on:	
  
– anatomic	
  integrity	
  of	
  structures	
  
– metabolic	
  integrity	
  (circulatory	
  integrity)	
  
– communicaAve	
  integrity	
  (neurotransmiPer	
  
funcAon)	
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Consciousness and motor behaviour characteristics in patients with disorders of 
consciousness and locked-in syndrome 

Condi1on	
   Consciousness	
   Motor	
  behaviour	
  
characteris1cs	
  

Sleep-­‐wake	
  cycles	
   Awareness	
  

Coma	
   No	
   No	
   No	
  purposeful	
  
behaviour 	
  	
  

VegetaAve	
  state	
   Yes	
   No	
   No	
  purposeful	
  
behaviour	
  

Minimally	
  conscious	
  state	
   Yes	
   ParAal,	
  fluctuaAng	
   Inconsistent	
  but	
  
reproducible	
  purposeful	
  
behaviour	
  

Locked-­‐in	
  syndrome	
   Yes	
   Yes	
   Yes,	
  but	
  limited	
  to	
  eye	
  
movements	
  (depending	
  
on	
  lesion)	
  

Monti, M. M., Laureys S., Owen, M.A. BMJ 2010;341:c3765 



Is	
  it	
  possible	
  to	
  recover	
  from	
  PVS?	
  
A	
  study	
  of	
  140	
  paAents	
  showed	
  that	
  Ame	
  spent	
  in	
  a	
  vegetaAve	
  state	
  is	
  negaAvely	
  
correlated	
  with	
  the	
  chances	
  of	
  recovering	
  independence	
  and	
  consciousness.	
  
The	
  role	
  of	
  Ame	
  in	
  prognosis	
  was	
  confirmed	
  by	
  a	
  large	
  review	
  of	
  603	
  adult	
  published	
  
cases.	
  	
  
	
  
EsAmated	
  chance	
  of	
  regaining	
  independence	
  at	
  one	
  year	
  a^er	
  injury:	
  

18%:	
  one	
  month	
  in	
  the	
  vegetaAve	
  state	
  
12%:	
  three	
  months	
  	
  
3%:	
  six	
  months.	
  
	
  

Chance	
  of	
  recovering	
  consciousness	
  at	
  one	
  year:	
  
	
  42%:	
  a^er	
  one	
  month	
  
	
  	
  27%:	
  a^er	
  three	
  months	
  
	
  12%:	
  a^er	
  six	
  months	
  respecAvely.	
  	
  

	
  
Chances	
  of	
  remaining	
  in	
  the	
  vegeta1ve	
  state	
  at	
  one	
  year	
  a^er	
  injury:	
  
19%	
  a^er	
  one	
  month	
  
	
  35%	
  a^er	
  three	
  months	
  
57%	
  a^er	
  six	
  months	
  
	
  
N	
  Engl	
  J	
  Med	
  1994;330:1572-­‐9.	
  



Is	
  it	
  posible	
  to	
  “wake	
  up”	
  a^er	
  many	
  
years?	
  



WHY	
  SO	
  MANY	
  
DETAILS?	
  I’M	
  JUST	
  A	
  
JOURNALIST!	
  



 The whole world  knows the story of Terri Schiavo. In 2005 
her case had great coverage worldwide. The issue was ethical 
but soon became an trial of strengh, politically exploited, 
between her husband, the family, and the pro-life movement. 
The legal battle between the legal guardians and Terri’s 
parents lasted from 1998 to 2005.  











An	
  Italian	
  story	
  



 
In 1996, Eluana’s father, Beppino, starts a long judicial process. And 

appeals to the local court in Lecco to become his daughter’s guardian: this 
action will give him the right, and the duty, to take care of her  by 

withdrawing her life support.   



Around  2000 the “Englaro case” broke out in the media: for the first time a 
condition of “persistent vegetative state” of iatrogenic origin, resulting from the 
activity of physicians, becomes public. The media continued to cover the case, 
following the judicial pronouncements, with a growing attention and debate.  

Corriere	
  della	
  Sera,	
  27.12.06:	
  	
  	
  “My	
  daugther	
  is	
  held	
  as	
  hostage	
  by	
  lawyers	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  
	
  	
  



In 2007 the Court of Cassation authorises the interruption of treatment, but the 
case is adjurned; in 2008 (February) there is a new appeal and July 2008,  the Civil 

section of the Court of Appeal in Milan accepts the petition to authorise the 
withdrawal of treatment to support Eluana’s life artificially.  

La	
  Repubblica,	
  
9.15.07	
  

La	
  Stampa,	
  10.17.07	
  

The	
  VaAcan:	
  
“We	
  have	
  to	
  
nourish	
  those	
  
who	
  are	
  in	
  
vegetaAve	
  
state”	
  

The	
  
CassaAon:	
  on	
  
Eluana’s	
  
death	
  



Corriere	
  della	
  sera,	
  8.24.08	
  

Corriere	
  della	
  sera	
  11.12.08	
  

La	
  Repubblica,	
  11.14.08	
  

“Eluana	
  can	
  
eat.	
  She	
  
doesn’t	
  need	
  
the	
  feeding	
  
tube”.	
  
Physicians	
  fight.	
  

Eluana,	
  to	
  
suspend	
  
food	
  is	
  
omicide	
  

	
  

Eluana,	
  
green	
  light	
  
from	
  the	
  
CassaAon.Tr
eatment	
  can	
  
be	
  
suspended	
  

	
  



La	
  Repubblica	
  2.7.09	
  

	
  

Berlusconi	
  challenges	
  Napolitano	
  -­‐	
  The	
  President	
  doesn’t	
  sign	
  the	
  bill	
  on	
  Eluana,	
  the	
  
premier:	
  I’ll	
  change	
  the	
  ConsAtuAon	
  	
  



La	
  Stampa	
  2.10.09	
  

At	
  8.10	
  pm:	
  Eluana	
  dies	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

UnAl	
  the	
  end	
  pro-­‐life	
  movement	
  
demonstrate	
  in	
  the	
  streets	
  “Eluana	
  has	
  to	
  
live”and	
  outside	
  the	
  hospital	
  in	
  Udine	
  
with	
  burning	
  candles	
  



It	
  is	
  fight	
  at	
  the	
  
Senate:	
  “They	
  
killed	
  her”	
  shouts	
  
Gaetano	
  
Quagliarello,	
  
member	
  of	
  the	
  
Senate,	
  who	
  
belongs	
  to	
  the	
  
Pdl,	
  ParAto	
  delle	
  
libertà	
  (the	
  
freedom	
  party).	
  	
  

La	
  Stampa,	
  
2.10.09	
  



In	
  Peace	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

A^er	
  17	
  years	
  of	
  agony	
  

2.10.09	
  



What	
  happened	
  meanwhile	
  is	
  fMRI!	
  

The ability of novel brain imaging technologies to covertly detect signs of consciousness 
can contribute to correctly diagnosing the vegetative state 



Kate	
  -­‐	
  the	
  first	
  case	
  

•  hPp://
www.youtube.com/
watch?
v=A04AvsGH0FU	
  



Ten	
  years	
  ago	
  on	
  CNN	
  

•  hPp://
www.youtube.com/
watch?
v=Pl1IPTpHUHs	
  



The	
  case	
  of	
  Ariel	
  Sharon	
  



The	
  case	
  od	
  Ariel	
  Sharon	
  

*	
  Passive	
  tasks:	
  
– Listening	
  to	
  his	
  son’s	
  Gilad	
  voice	
  vs	
  listening	
  to	
  
“scrambled”	
  voices	
  

– Looking	
  at	
  pictures	
  of	
  family	
  members	
  vs	
  looking	
  
at	
  pictures	
  of	
  common	
  unknown	
  people	
  

*	
  AcAve	
  tasks	
  
– Playing	
  tennis	
  
– Wandering	
  into	
  its	
  own	
  house	
  



Outside	
  of	
  Israel	
  



In	
  Israel	
  /1	
  



In	
  Israel	
  /2	
  



EEG	
  for	
  communicaAon	
  –	
  	
  
Damian	
  Cruse	
  

•  hPp://www.youtube.com/watch?
feature=player_embedded&v=lbVc93DG3sA#!	
  



Conclusions	
  

•  When	
  we	
  report	
  about	
  consciousness	
  and	
  coma,	
  
we	
  have	
  to	
  deal	
  with	
  many	
  important	
  issues:	
  
–  Science	
  
–  Families	
  expectaAons	
  
–  Society	
  percepAon	
  of	
  what	
  is	
  coma	
  
– Money	
  
–  Religion	
  
–  Legal	
  systems	
  
–  PoliAcs	
  
– …..	
  



It’s	
  a	
  	
  hard	
  job!	
  

•  Thank	
  you	
  for	
  
your	
  aPenAon!	
  

•  daniela.ovadia@
unipv.it	
  

•  Dovadia	
  
•  @agenziazoe.it	
  


