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The vegetative and minimally conscious
states: Consensus-based criteria for
establishing diagnosis and prognosis

Joseph T. Giacino
JFK Medical Center, New Jersey Neuroscience Institute, Edison, NJ, USA

Abstract. Disorders of consciousness continue to be the subject of hot debate in healthcare settings, research consortiums,
bioethics departments and media forums. There are no standards of care to guide assessment and treatment decisions resulting in
wide disparities in daily practice. In response to this problem, expert panels in neurology and neurorehabilitation were convened
and charged with developing consensus-based definitions and diagnostic criteria for disorders of consciousness. The Multi-
Society Task Force Report on the persistent vegetative state and the Aspen Workgroup statement on the minimally conscious state
represent two such initiatives. This paper summarizes the practice recommendations proposed by these groups and discusses
their implications for existing and future interventions.
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1. Introduction “The limits of consciousness are hard to de-
fine satisfactorily and we can only infer the self-
A universally-accepted definition of consciousness awareness of others by their appearance and their

has eluded philosophers and scientists for more than acts(p. 3 [2]”

two thousand years. It should come as no surprise then,  The lack of a direct measure of consciousness is per-
that clinicians continue to be perplexed by disorders haps the root cause of the confusion and controversy
of consciousness. There are many unsettled questionsassociated with disorders of consciousness. Over the
that complicate the assessment and treatment of pa-|ast quarter-century, there has been a move toward es-
tients with severe alterations in consciousness. In the tablishing operational definitions of specific conditions
rehabilitation setting, clinicians are faced with ques- characterized by a disturbance in consciousness. The
tions that often have no clear answers (evghen is success of these efforts has been mixed, although re-
one considered conscious, is there a reliable method of cent multidisciplinary initiatives aimed at consensus-

measuring consciousness, can purposeful behavior be puilding have begun to influence the conduct of re-
differentiated from random behavior, is it possible to  search in this area.

predict recovery of consciousngss$lum and Posner The purpose of this paper is to summarize the con-
recognized the central problem underlying the study of sensus opinion of the major professional organizations
consciousness in their now-classic té}te Diagnosis in neurorehabilitation and neurology concerning the di-

of Stupor and ComaThey noted: agnosis, prognosis and outcome of patients in VS and

MCS. Although all of the recommendations outlined
p” - - - - here are not evidence-based, they represent the results
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mon frame of reference for the examination and treat- Conference, consisting of delegates from neurology,
ment of patients with disorders of consciousness. Be- neurosurgery and neurorehabilitation, was convened
fore reviewing these recommendations, a brief history and charged with developing a consensus statement on
of the evolution of specific terms is provided. diagnosis and prognosis of PVS. In addition to dis-
cussing the diagnostic and prognostic criteria for VS,
the Aspen workgroup operationally-defined a new con-
dition termed thaninimally conscious stat@C9 [5,

6]. The Aspen statement was subsequently endorsed

2. Evolving concepts and terms

The persistent vegetative staffVvy is a familiar
but poorly understood diagnostic term. PVS was intro-

by the American Academy of Physical Medicine and
Rehabilitation, American Association of Neurologi-

duced by Jennett and Plum in 1972 to describe patients cal Surgeons, American Congress of Rehabilitation

who exhibit no behavioral signs of self or environmen-

Medicine, Brain Injury Association of America and

tal awareness, but are awake and have sufficient preser-Child Neurology Society, and was recommended as an
vation of autonomic functions (e.g., respiration, heart educational tool by the American Academy of Neurol-

rate, temperature regulation) to sustain survival when
appropriate supportive care is provided [1]. In contrast
to coma, patients in PVS do not require artifical life

support as diencephalic and brain stem structures are

sufficiently spared to sustain these functions.

The original intent of the term PVS did not im-
ply permanence or irreversibility but rather an ongo-
ing state of wakeful unconsciousness. Approximately
a decade later, Plum and Posner [2] introduced a con-
ceptual shift by suggesting that PVS refers to the vege-
tative state in its permanent form. Interestingly, this re-
conceptualization of the term was followed by a 10 year
period of scientific quiescence in the study of disorders
of consciousness. The silence was broken by two po-
sition statements published in the United States in the
early 1990’s on PVS. After conducting an evidence-
based review of the world literature on outcome fol-
lowing PVS, the Multi-Society Task Force (MSTF) on
PVS recommended that the teparsistentVS be ap-
plied one month after the onset of VS [3]. Although
not stated explicitly, the Task Force report implied that
the term,vegetative stat€VS) should be applied to
patients who meet the diagnostic criteria for PVS but
are less than one month post-injury. The MSTF also
introduced the termpermanent vegetative stadad es-
tablished temporal cut-offs for permanence based on
the cause of injury. The MSTF report was approved
by the American Academy of Neurology (AAN), Child
Neurology Society, American Neurological Associa-
tion, American Association of Neurological Surgeons,
and American Academy of Pediatrics. The second po-
sition statement, published one year later by the Amer-
ican Congress of Rehabilitation Medicine (ACRM),
held that PVS should not be diagnosed until 12 months
post-injury [4].

Inview of the conflicting recommendations proposed
by the AAN and ACRM, the Aspen Neurobehavioral

ogy.
2.1. Vegetative state

Patients in VS demonstrate intermittent wakefulness
as evidenced by eye-opening or sleep-wake cycles on
EEG, however, they fail to produce any purposeful or
voluntary behavior in response to auditory, visual, tac-
tile or noxious stimulation and do not exhibit any sign of
language comprehension or expression [5]. There are
generalized physiologic responses to pain (e.g., abnor-
mal posturing, tachypnea, diaphoresis) and roving eye
movements that may be misinterpreted as visual pur-
suit unless careful examination is conducted. Cranial
nerve functions are variable and there is double incon-
tinence. The Aspen workgroup acknowledged that the
diagnosis of VS typically requires serial bedside exam-
ination and should not rely solely or neuroimaging or
lab studies. The neuropathologic substrate underlying
VS varies according to the cause of injury. Neuropatho-
logic profiles include diffuse laminar cortical necrosis
(hypoxic-ischemic injury), bilateral involvement of the
paramedian thalamic nuclei (cerebrovascular disease)
and diffuse axonal injury (traumatic brain injury).

2.2. Persistent and permanent vegetative state

Inlight of the confusion and controversy surrounding
PVS, the Aspen workgroup recommended that the word
“persistent” be avoided when describing VS. They went
on to recommend that the diagnosis of “vegetative
state” be accompanied by specification of the cause of
injury and length of time post-onset. For example, an
appropriate diagnostic impression would read, “post-
traumatic VS of 6 weeks duration.” The recommenda-
tion to abandon the terpersistent vegetative stateas
driven, in part, by empirical data from two different
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studies indicating that approximately 50% of patients in
VS at one month post-injury will recover consciousness
by 12 months [3,7]. The recommendationto record the
cause and chronicity of injury was motivated by the fact
that both of these variables contribute to outcome and,
as such, they represent important prognostic indicators.

2.3. Prognosisin VS

In an effort to refine outcome prediction following
VS, the MSTF calculated average probabilities for re-
covery of consciousness and degree of functional dis-
ability at 12 months post-injury based on type of injury
(i.e., traumatic v. non-traumatic) and length of VS (i.e.,
3 v. 6 months) [3]. Outcome measures included recov-
ery of consciousness and degree of disability accord-
ing to Glasgow Outcome Scale [8] criteria. The MSTF
recommendations were subsequently endorsed by the
Aspen workgroup and have achieved broad acceptance
in both neurology and neurorehabilitation.

The MSTF report concluded that the probability of
recovery of consciousness is approximately 35% for
patients who remain in post-traumatic VS at 3 months
post-injury. Among this group, roughly 20% will be
left with severe disability at one year while the remain-
ing 15% will achieve moderate to good outcomes. In
those who fail to recover consciousness by 3 months,
35% will die and the other 30% will remain in VS at
1 year post-injury. Of those still in VS at 6 months,
approximately 30% will die, 50% will remain in VS,
and 15% will recover consciousness by 12 months.

Outcome probabilities differ significantly for pa-
tients in non-traumatic VS, relative to those with trau-
matic injuries. At 3 months, the probability of subse-
guent recovery of consciousness in the non-traumatic
group falls to less than 10%. Among those patients
who fail to recover consciousness by 3 months, ap-
proximately half will die during the ensuing 9 months
and the other half will remain in VS. The MSTF did
not find any cases of recovery after 6 months in the
non-traumatic group. The mortality rate drops below
30% after 6 months, however, more than 70% of the
survivors will remain in VS.

Informed by the MSTF report, the American
Academy of Neurology (AAN) published a practice
guideline in 1995 that established parameters for deter-
mining when VS should be considered permanent [9].
The temporal parameters for permanent VS in adults
and children are shown in Table 1 according to cause
of injury.

295

Table 1
Parameters for establishing when the vegetative state is expected to
remain permanent

Etiology

Traumatic brain injury
Non-traumatic brain injury
Congenital malformations
Metabolic disease
Degenerative disease
Anencephaly

Temporal Criterion

After 12 months
After 3 months
After 3 to 6 months
After 1 to 3 months

After 1 to 3 months
At birth

Itis important to recognize that these parameters are
based on probabilities and should not be viewed as ab-
solute. Although rare, recovery of consciousness has
been reported after the criteria for permanence have
been met[10-12]. A second caveat that should be con-
sidered when using the cut-offs for permanence con-
cerns the size of the patient pool from which these cri-
teria were drawn. Although the MSTF collected prog-
nostic data on approximately 600 patients, there were
only 53 patients for whom follow up data were avail-
able beyond 12 months post-injury. Among this group,
long-term outcome data were based on anecdotal re-
ports in 50% of cases. A third confound relates to the
age of the studies included in the MSTF's review. Out-
come data were culled from studies completed as long
as 20 years ago. lt is difficult to generalize the results
of these earlier studies to the present day as there have
been dramatic advances in neurosurgical and medical
managementover the last two decades. In light of these
concerns, the Aspen statement recommended that the
term permanent VS be communicated to family mem-
bers as the point after which recovery of consciousness
should be considered highly improbable, as opposed to
impossible.

2.4. Minimally conscious state

Neurorehabilitation specialists are acutely aware of
the importance of recognizing subtle signs of con-
sciousness in patients who are otherwise unable to ini-
tiate purposeful behavior or communicate intelligibly.
The Aspen workgroup, as well as other professional
groups in the United States and Europe [4,13], dis-
tinguished this subgroup of patients from those in VS
by their inconsistent capacity to execute limited but
clearly discernible behavioral signs of cognitive func-
tion. There was broad consensus that a distinct diag-
nostic term was required to differentiate these patients
fromthose in VS. There was also strong agreement that
the term chosen should emphasize that these patients
retained at least some capacity for cognitive processing
as this might lead to differences in clinical manage-
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ment and outcome, relative to those in VS. An earlier
term, “minimally responsive state,” had been proposed
by the ACRM. This term was rejected by the Aspen
workgroup because it failed to acknowledge the partial
preservation of cognition in these patients [4]. Ulti-
mately, the fninimally conscious staf®1CS” was se-
lected as it provided descriptive information denoting
some degree of conscious awareness. A full description
of the clinical features and prognostic aspects of MCS
was published by Giacino and colleagues in 2002 [6].
MCS may occur following traumatic, hypoxic-
ischemic or vascular lesions. In most cases, MCS rep-
resents a transitional state reflecting improvement from
coma or VS after acquired brain injury, or decline in
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sistent evidence of either functional communication or
functional object use can be documented. At this point,
more complex assessment methods are usually required
to characterize cognitive functions. Neuropsycholog-
ical assessment invariably shows significant cognitive
impairment during the interval that follows MCS often
involving disorientation and confusion.

2.5. Prognosis in MCS

There is very little empirical data available concern-
ing prognosis in MCS. When MCS is diagnosed dur-
ing the acute stage, there is considerable variability in
functional outcome after one year, usually ranging from

consciousness as in neurodegenerative conditions. Themild to severe disability. MCS may also represent a

most common injury profile following trauma consists
of an aggregate of focal lesions, often including con-
tusions, intracranial hemorrhage, ischemia and brain
stem damage [14]. Thalamic lesions and severe diffuse
axonal injury (i.e., grades lI/111) appear to be much less
common in MCS relative to VS.

Diagnostic assessment is particularly challenging in
MCS as the hallmark of this condition is behavioral
inconsistency. Patients in MCS may show clear signs
of consciousness on one examination and then fail to
produce the same behavior during a second examina-
tion conducted minutes, hours or days later. The fluctu-
ation in behavioral responsiveness noted in MCS may
account for the alarming rates of misdiagnosis (ranging
from 15-43%) [15-17] reported in this population. For
this reason, serial assessment is essential.

The diagnosis of MCS requires clearly discernible
evidence of 1) simple command-following, or 2) ges-
tural or verbal “yes/no” responses to questions (regard-
less of accuracy), or 3) episodes of intelligible verbal-
ization (regardless of content), or 4) behaviors that oc-
cur in response to specific environmental stimuli and
cannot be accounted for by reflexive activity. Typical
examples of environmentally-contingentbehaviors that
meet the requirements of criterion 4 include a) smiling
or crying following verbal or visual exposure to emo-
tional but not neutral stimuli, b) vocalizations or ges-
tures triggered by questions or comments presented by
a second person, c) reaching for objects with a clear
relationship between object location and direction of
reach, d) visual pursuit or sustained fixation on objects
moved into the field of view and €) touching or grasp-
ing objects with attention to the size or shape of the
object. Some patients in MCS demonstrate only one
of the above criteria while others exhibit all of them.
Emergence from MCS occurs when reliable and con-

permanent outcome. Recent evidence suggests that pa-
tients in MCS, as a group, may have a longer course of
recovery and may achieve more favorable outcomes by
one year post-injury, relative to patients in VS. Giacino
and Kalmar [18] retrospectively compared functional
outcomes on the Disability Rating Scale (DRS) [19]
at 1, 3, 6 and 12 months post-injury in patients diag-
nosed with VS and MCS on admission to rehabilita-
tion. Patients were separated into two groups based
on admitting diagnosis (i.e., VS 55 and MCS=

49). They were further sub-divided by type of injury
(i.e., traumatic v. non-traumatic) to allow for more
specific characterization of outcome. Results indicated
that the MCS group continued to improve beyond the 6
month mark and attained significantly more favorable
outcomes by 12 months post-injury. The difference in
outcome between the diagnostic groups was most pro-
nounced in the traumatic MCS subgroup. Table 2 sum-
marizes the degree of residual disability at 12 months
for each of the four subgroups.

These findings suggest that establishing an accurate
diagnosis is a critical component of outcome prediction
in patients with disorders of consciousness. The diag-
nosis of MCS appears to be associated with a more fa-
vorable prognosis for recovery of function, particularly
when it is diagnosed early in the course of recovery
from traumatic brain injury.

2.6. Implications for treatment

In both VS and MCS, early intervention should fo-
cus on maintenance of physical health and prevention
of complications. Standard rehabilitative interventions
including passive range of motion and stretching exer-
cises, positioning protocols, skin care, bowel and blad-
der programs, nutritional supplementation and dyspha-
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Table 2
Frequency of degree of functional disability at one year post-injury in patients diagnosed
with traumatic and non-traumatic VS and MCS (%)

Level of Disability VSTBI VSNTBI MCSTBI MCSNTBI
None to moderate 4 0 27 0
Moderate to extremely severe 53 33 50 70
Vegetative to extremely vegetative 33 60 0 10
Dead 10 7 0 20

VS TBI= traumatic vegetative state; VS NTBInon-traumatic vegetative state; MCS TBI
= traumatic minimally conscious state; MCS NEBhon-traumatic minimally conscious
state.

gia management are indicated at least until the crite- itation professionals. The clinical complexity, cost and
ria for permanence are met. In MCS, special attention emotional toil associated with long-term care and lon-
should be devoted to establishing a functional commu- gitudinal research in this population can only be sur-
nication system and facilitating environmental interac- mounted by pooling the collective resources of all in-
tion. Assessments should be conducted to determine vested parties.
whether augmentative communication devices and en-  Over the next decade, the care of patients in VS and
vironmental control units are appropriate. Caregivers MCS is likely to be impacted by recent improvements
should be especially sensitive to the potential for lan- in behavioral assessment methods, neuroimaging tech-
guage comprehension and should monitor the content niques and treatment interventions. Neurobehavioral
of bedside conversations. Interventions for pain man- assessment methods with sound psychometric proper-
agement should be routinely implemented given the ties are widely available, thus, offering the promise
preserved capacity to perceive pain and experience suf- of increased diagnostic and prognostic utility [20-22].
fering. When critical decisions concerning changes in - Fynctional neuroimaging strategies such as positron
level of care and withdrawal of life-sustaining treat-  emission tomography (PET), functional magnetic res-
ment must be made, a professional with expertise in gnance imaging (fMRI) and magnetic resonance spec-
the evaluation and management of patients with severe y55copy (MRS) are providing new insights into the
disturbance in consciousness should be consulted to g ral underpinnings of language functions [23-25].
obtain an additional_ opiniop. In all cases, the patient ;g4 processing [26], pain perception [27] and emo-
should be treated with dignity and respect. tional activity [28] of patients in VS and MCS. Brain
mapping procedures such as these are also opening new
avenues for treatment that employ pharmacologic and
electrical stimulation approaches designed to facilitate
the activity of damaged and downregulated neural sys-

ms.

Perhaps most importantly, clinicians and researchers
should remain ever-mindful of the trappings of “thera-
peutic nihilism.” This concept represents the belief that

3. Conclusion and futuredirections

The last decade has been witness to numerous ad-
vances in basic neuroscience, neurosurgery, neurora-
diology, neurology and neurorehabilitation. Accom-
plishmentsin these areas have led to the development of
more finely-tuned nosologies, novel conceptual models . : X .
and cutting-edge technologies that have attracted the at- patients with prolonged disorders of conscioushess are
tention of clinicians and researchers interested in disor- beyond help, therefore, any effort to intervene is futile

ders of consciousness. The decade of the nineties will and unj.ustmed. In other words, nothing can be done,
likely be remembered for its role in heightening aware- S° Nothing should be done. No prophecy was ever more
ness of disorders of consciousness, it is likely that the Self-fulfilling.

next ten years will be recognized for its yield of clinical

applications. Armed with better-informed models of
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surement tools and more sophistocated research meth-

ods, a well-defined course of scientific study has been [1] F.Plumand J. Posnethe diagnosis of stupor and cortrd

f . ed., Philadelphia, PA: FA Davis; 1982.
charted [3,6,13]. The success of this endeavor will [2] B.Jennett and F. Plum, Persistent vegetative state after brain

require cross-cutting, multidisciplinary collaboration damage: A syndrome in search of a namencet1 (1972),
among neuroscientists, neurologists and neurorehabil- 734-737.



298

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[20]

[11]

[12]

[13]

[14]

[15]

J.T. Giacino / The vegetative and minimally conscious states

The Multi-Society Task Force Reporton PVS. Medical aspects [16]
of the persistent vegetative statéEIM 330 (1994), 1499—
1508, 1572-1579.

American Congress of Rehabilitation Medicine. Recommen- [17]
dations for use of uniform nomenclature pertinent to persons

with severe alterations in consciousne&s;h Phys Med Re-

habil 76 (1995), 205-209. [18]

J.T. Giacino, N.D. Zasler, D.l. Katz, J.P. Kelly, J.H. Rosen-

berg and C.M. Filley, Development of practice guidelines for
assessment and management of the vegetative and minimally [19]
conscious stated,Head Trauma Rehahl2(4) (1997), 79-89.

J.T. Giacino, S. Ashwal, N. Childs et al., The minimally con-
scious state: Definition and diagnostic critefgurology58
(2002), 349-353.

S.C. Choi, R.Y. Barnes, M.S. Bullock, T.A. Germanson, A.
Marmarou and H.F. Young, Temporal profile of outcomes in
severe head injury] Neurosurg3l (1994), 169-173.

B. Jennett and M. Bond, Assessment of outcome after severe
brain damage: A practical scaleancet1(7905) (1975), 480—
484,

The Quality Standards Subcommittee. Practice parameter: As-
sessment and management of persons in the persistent vege-
tative stateNeurology45 (1995), 1015-1018.

W.F. Arts, H.R. Van Dongen, J. Van Hof-Van Duin and E.
Lammens, Unexpected improvement after prolonged post-
traumatic vegetative staté@ Neurosurg Neurol Psychiat48
(1985), 1300-1303.

N.L. Childs and W.N. Mercer, Brief report: Late improvement

in consciousness after post-traumatic vegetative dtafngl

J Med334 (1996), 24-25.

J. Tanheco and P.E. Kaplan, Physical and surgical rehabilita-
tion of patient after 6-year comarch Phys Med Rehab@3
(1982), 36-38.

K. Andrews, International working party on the management
of the vegetative state: Summary rep&@tain Injury 10(11)
(1996), 797-806.

B. Jennett, J.H. Adams, L.S. Murray and D.l. Graham, Neu-
ropathology in vegetative and severely disabled patients after
head injury,Neurology56 (2001), 486—489.

D.D. Tresch, F.H. Sims, E.H. Duthie, M.D. Goldstein and
P.S. Lane, Clinical characteristics of patients in the persistent
vegetative statéirch Intern Med151 (1991), 930-932.

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

N.L. Childs, W.N. Mercer and H.W. Childs, Accuracy of di-
agnosis of persistent vegetative stéteurol43 (1993), 1465—
1467.

K. Andrews, L. Murphy, R. Munday et al., Misdiagnosis of the
vegetative state: retrospective study in a rehabilitation unit,
BMJ 313 (1996), 13-16.

J.T. Giacino and K. Kalmar, The vegetative and minimally
conscious states: A comparison of clinical features and func-
tional outcome,) Head Trauma Rehabil2(4) (1997), 36-51.

M. Rappaport, K.M. Hall, K. Hopkins, T. Belleza and D.N.
Cope, Disability rating scale for severe head trauma: coma to
community,Arch Phys Med Rehabi3 (1992), 628-634.

J.T. Giacino, K. Kalmar and J. Whyte, The JFK Coma Recov-
ery Scal-Revised: Measurement characteristics and diagnostic
utility, Arch Phys Med Rehabiin press.

S. Majerus and M. Van der Linden, Wessex Head Injury Ma-
trix and Glasgow/Glasgow-Liege Coma Scale: A validation
and comparison studieuropsychological Rehabilitatiot
(2000), 167-184.

M.C. DiPasquale and J. Whyte, The use of quantitative data in
treatment planning for minimally conscious patierdsyrnal

of Head Trauma Rehabilitatiohl (1996), 9-17.

N.D. Schiff, A.R. Rezai and F.P. Plum, A neuromodulation
strategy for rational therapy of complex brain injury states,
Neurological ResearcB2 (2000), 267-272.

S. Laureys, M.E. Faymonville, C. Degueldre, G.D. Fiore, P.
Damas, B. Lambermont et al., Auditory processing in the
vegetative stateBrain 123 (2000), 1589-1601.

J. Hirsch, A. Kamal, D. Rodriguez-Moreno, N. Petrovich, J.
Giacino, F. Plum and N. Schiff, fMRI reveals intact cogni-
tive systems in two minimally conscious patier&ciety for
Neurosciencg2001).

D.K. Menon, A.M. Owen, E.J. Williams et al., Cortical pro-
cessing in persistent vegetative statancet352 (1998), 200.

S. Laureys, M.E. Faymonville, P. Peigneux, P. Damas, B.
Lambermont, G. Del Diore et al., Cortical processing of nox-
ious somatosensory stimuli in the persistent vegetative state,
Neuroimagel7 (2002), 732—741.

T. Beckinschtein, J. Niklison, L. Sigman et al., Emotion pro-
cessing in the minimally conscious stafeurnal of Neurol-
ogy, Neurosurgery and Psychiatip (2004), 788-793.



