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CHAPTER 23

Behavioral evaluation of consciousness in severe
brain damage
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Abstract: This paper reviews the current state of bedside behavioral assessment in brain-damaged patients
with impaired consciousness (coma, vegetative state, minimally conscious state). As misdiagnosis in this
field is unfortunately very frequent, we first discuss a number of fundamental prineiples of clinical eval-
uation that should guide the assessment of consciousness in brain-damaged patients in order to avoid
confusion between vegetative state and minimally conscious state. The role of standardized behavioral
assessment tools is particularly stressed. The second part of this paper reviews existing behavioral assess-
ment techniques of consciousness, showing that there are actually a large number of these scales. After a
discussion of the most widely used scale, the Glasgow Coma Scale, we present several new promising tools
that show higher sensitivity and reliability for detecting subtle signs of recovery of consciousness in the
post-acute setting, '

Introduction Therefore, depression of either brainstem or global
hemispherical function may cause reduced wake-
The evaluation of consciousness in severely brain- fulness. Awareness is thought to be dependent up-
damaged patients is of major importance for their on the functional integrity of the cerebral cortex
daily management. Consciousness is a multifaceted and its reciprocal subcortical connections; each of
concept that, in a simplified manner, can be divided its many aspects resides to some extent in anatom-
into two major components: the level of conscious- ically defined regions of the brain.
ness (i.e., arousal, wakefulness or vigilance) and the Unfortunately, for the time being, consciousness
content of consciousness (i.e., awarcness of the en- cannot be measured objectively by any machine.
vironment and of the self) (Plum and Posner, Its estimation requires the interpretation of several
1983). Arousal is supported by numerous brain- clinical signs. Many scoring systems have been de-
stem neuronal populations (previously called re- veloped for the quantification and standardization
ticular activating system) that directly project to of the assessment of consciousness. The present
both thalamic and cortical neurons (sec Fig. 1). paper will discuss the strengths and pitfalls of a

behavioral assessment of consciousness in patients,
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< wo~physiological diagnosis. While there have
beeaexciting developments in the use of functional
N R (Magnetic Resonance Imaging) scanning (see
Schiff, this volume; Owen, this volume), brain
m.apping and other neuro-physiological approach-
es (e Kotchoubey, this volume; Guerit, this vol-
uxx) these are primarily aids to diagnosis rather
tihrat a method of diagnosis. Consider, for in-
staxare, the patient whose neuro-physioclogical in-
vestigations suggest that there is some integrated
““Irigher-level” cerebral function in response to
stirmilation — but where there is no behavioral
evidemce that the person is aware of his environ-
meni— who shows no evidence of communication
or uderstanding of what others are communicat-
ing vith him. Where does that leave the patient,
the lhmily and the caring team? While it might
incitsto reexamine the clinical responses and strive
hardir to demonstrate any awareness, if the pa-
tientcontinues with no meaningful responses and
reinans clinically vegetative, then we would argue
that the patient is in the vegetative state.
.. L’Hs, however, does lead us on to questioning
how sensitive our clinical-behavioral® assessments
are. Giacino and Zasler (1995) have pointed out
the limitations of clinical assessment in the iden-
tification of “internal awareness” in a patient who
otherwise lacks the motor function to demonstiate
his awareness. The concept that we are only able to
infer the presence or absence of conscious experi-
ence b a long-standing philosophical issue, which
has been pointed out by Bernat (1992) and The
Multi-Society Task Force (1994) in the specific
contest of the vegetative state. The International
Working Party on the Vegetative State {Andrews,
1996) discussed this point in detail and criticized
the use of the term “meaningful response’ on the
grounds that it requires a considerable amount of
subjeclive interpretation on the part of the ob-
server and that what was meaningful for the pa-
tient may not be considered meaningful by those
treating the patient. Similarly the term “purposeful
respomse’ was criticized because of the subjective
interpretation and that a withdrawal reflex could
be comsidered as purposeful in that it removes the
limb, for instance, from danger,

This is where there must be some concern. For
instance there are several studies that have
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described the misdiagnosis of the vegetative state,
In a group of long-term patients in a nursing home
in the USA, Tresch et al. (1991) found that 18% of
those diagnosed as being in the persistent vegeta-
tive state were aware of themselves or their envi-
ronment. Childs et al. (1993) report that 37% of
patients admitted more than 1 month post-injury
with a diagnosis of coma or persistent vegetative
state had some level of awareness. In another
study (Andrews et al., 1996), 43% of patients ad-
mitted to a profound brain injury unit at least 6
months following their brain damage (i.e. could be
expected to be stable) were found to have been
misdiagnosed. While these figures cause concern
they at least emphasize that bedside diagnosis was
possible — otherwise they would not have been
identified as having been misdiagnosed,

So why are patients misdiagnosed? One striking
finding was that 65% of the “misdiagnosed” pa-
tients were either blind or very severely visually
impaired in the form of marked visual field defects
and/or visual perceptual disorders (Andrews et al.,
1996). This has obvious implications for assess-

ment since one of the prime features for assessing

whether a patient is non-vegetative is eye tracking,
If the patient has visual impairment, then he wiil
not follow objects and therefore eye tracking will
be absent even in a mentally alert individual.
Since ail patients foltowed verbal commands, it
is assumed that none were deaf or had severe
hearing impairment. ‘This, however, is a possibility
and should be considered. This also emphasizes
the importance of assessing a wide range of stimuli
(touch, taste and smell as well as visual or audi-
tory), a range of frequent observations with stand-
ardized assessment tools and optimal patient
management (e.g., with the patient in seating po-
sition) to ensure that disturbance of one modality
is not the cause of missing evidence of awareness.

Making the diagnosis of vegetative state

Previous studies have shown that misdiagnosed
“vegetative™ patients were at the “severe” level of
the Glasgow Outcome Scale (Jennett and Teas-
dale, 1977), being totally physically dependent for
all care needs (Andrews et al., 1996). The only




tightens as there is an attempt to pull the hand or
fingers away. This is supportive of the diagnosis of
a grasp reflex rather than supportive of a mean-
ingful response.

What can be even more confusing are the frag-
ments of coordinated movement, such as scratch-
ing or even moving hands toward a noxious
stimutus. These must always be taken seriously
as indicating awareness but do occur in the veg-
etative patient usuaily affecting the same repetitive
movement on each occasion. They are probably
long-learned automatic response activities. How-
ever, scratching oneself on different locations de-
pending on the irritant’s source would be
indicative of a minimally conscious state.

Chewing movements or grinding of teeth (to
which can be added constant movement of the
tongue) again cause concern to relatives and carers
feeling that the patient is indicating that he is
thirsty or hungry, Grunting and groaning pro-
voked by noxious stimuli can also often be inter-
preted as indicating an attempt to communicate.

___This can cause disagreement between family and

clinicians when some relatives claim to be able to
“understand” the words spoken when others only
hear sounds. These are, however, commonly found
features in the vegetative state. The skills is to de-
cide whether the responses are contingent on the
quality of the external stimulus.

Factors influencing the diagnosis

The International Working Party (Andrews, 1996)
pointed out that the assessments in general use are
based on a series of behavioral patterns. The cli-
nician is, therefore, dependent on overt responses
that depend on a number of factors inclnding:

a. The physical ability of the patient to respond
— this has been discussed above.

b. The desire or willingness (if the patient is
aware) of the patient to respond. It is not un-
usual for members of the family to obtain re-
sponses that the professional members of the
team are not able to. This is probably not
surprising since the members of the family are
more likely to be “‘sensitive” to the responses
seen. On the other hand, the family may be
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desperate for a response and easily misinter-
pret the reflex responses. Patients may aiso be
more willing to respond to family or to some
members of the staff rather than to others.
Let us face facts — some staff are better at
relating than others.

c. The ability to observe accurately. This is par-
ticularly relevant since profound brain dam-
age is a rare condition and few professionals
have seen sufficient patients to have gained
that level of experience required to produce
“expertise”.

d. The time available for observation and as-
sessment. Time is one of the major factors in
assessing the profoundly brain-damaged pa-
tients. They do not conveniently have their
best levels of awareness at the time set aside
for the formal assessment. This requires flex-
ibility of the assessor ta take advantage of the
windows of opportunity and to take advan-
tage of the observations of other members of
the team and members of the family.

e. The lack of available and reliable assessment
tools. It is not so much that there is a short-
age of tools — see discussion below — but
that they are not used in more general acute,
or even neurological or rehabilitation, units.

f. The patient is not always seen by a skilled
team to address all of these issues.

g. The family and carers and those who know
the patient best are not always involved as
much as they should be.

h. Patients are assessed by some assessors who
are unfamiliar with the patient — leading to
meaningful responses being missed.

There are several principles to the accurate as-
sessment of the person thought to be in the veg-
etative state:

1. That the patient should be healthy. Even
simple conditions such as constipation,
chronic urinary tract infection (usually as-
sociated with long-term catheterization) or
bronchial infections can prevent optimal re-
sponses from being obtained.

2. The patients should be in a good nutritional
state. The earlier use of gastrostomy feeding
has altered this pattern but still some patients




Xehabilitation Technique (SMART; Gi H-Thwaites,
997, 1999).

Ylasgow coma scale

Teasdale and Jennett (1974) developed the GCS as
@ aid in the clinical assessment of post-traumatic
wconsciousness. It was devised as a formal
gheme to overcome the ambiguities that arose
vhen information about comatose patients was
fresented and groups of patients compared. The
GCS has three components: eye (E), verbal (V)
ad motor (M) response to external stimuli (see
Fig. 2). The scale consisted of 14 points, but was
liter adapted to 15, with the division of the motor
ategory “flexion to pain” into two further cate-
ries. The best or highest responses are recorded.
o far, more than 2390 publications have appeared
to its use (MEDLINE search performed in Feb-
reary 2005, limited to title and abstract word). Itis
acomponent of the Acute Physiology and Chronic
. Health Bvaluation (APACHE) I score, .the (Re-
vised) ‘Trauma Score, the Trauma and Injury Se-
writy Score (TRISS) and the Circulation,
Respiration, Abdomen, Motor, Speech (CRAMS)
Stale, demonstrating the widespread adoption of
the scale. ¥

The observation of spontancous eye opening
“indicates that the arousal mechanisms of the
brainstem are active” (Teasdale and Jennett,
1974). As previously stated, recovered arousal
does not imply the recovery of awareness. Patients
in a vegetative state have awakened from their co-
ma but remain unaware of theijr environment and
self. Most comatose patients who survive will
eventually open their eyes, regardless of the sever-
ity of their cerebral damage (Jennett, 1972). In-
deed, less than 4% of head-damaged patients
never open their eyes before they die (Bricolo et
al, 1980). The eye opening in response to speech
tests the reaction “to any verbal approach, wheth-
er spoken or shouted, not necessarily the com-
mand to open the eyes” (Teasdale and Jennett,
[974). Again, this response is observed in the veg-
etative state where “awakening” can be induced by
non-specific auditory stimulation. In these pa-
tients, it is recommended to differentiate between a
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reproducible response to command and to non-
sens¢ speech. Eye opening in response to pain
should be tested by stimulation at the level of the
limbs, because the grimacing associated with sup-
raorbital or jaw-angle pressure may cause eye clo-
sure.

The presence of verbal responses indicates the
restoration of a high degree of interaction with the
environment (i.e., awareness). An oriented con-
versation implies awareness of the self (e.g., the
patient can answer the question: “What is your
name?””} and environment {e.g., the patient cor-
rectly answers the questions: “Where are we?” and
“What year/month is it?"). Confused speech is re-
corded when the patient is capable of producing
language, for instance phrases and sentences, but
is unable to answer the questions about orienta-
tion. When the patient presents intelligible artic-
ulation but exclaims only Jsolated words in a
random way (often swear words, obtained by
physical stimulation rather than by a verbal ap-
proachy), this is scored as “inappropriate speech”,
Incomprehensible sounds refer to moaning and
groaning without any recognizable words. This
rudimentary vocalization does not necessitate
awarencss and is thought to depend upon subcor-
tical functioning as it can be observed in anence-
phalic children and vegetative patients.

The motor response first assesses whether the
patient obeys simple commands, given in verbal,
gestural or written form. A non-specific sound
stimulus may induce a reflex contraction of the
patient’s fingers or alternatively such a reflex re-
sponse can result from the physical presence of the
examiner’s fingers against the palm of the patient
(i.e., grasping reflex). Before accepting that the
patient is truly obeying commands, it is advised to
test that the patient will also release and squeeze
again to repeated commands. If there is no re-
sponse a painful stimulus is applied. First, pressure
is applied to the fingernail bed with a pencil, If
flexion is observed, stimulation is then applied to
other sites (applying pressure to the supraorbital
ridge, pinching the trapezium or rubbing the ster-
num) to differentiate between localization {ie., a
noxious stimulus applied at more than one site
causes a limb to move so as to attempt to remove it
by crossing the midline), withdrawal flexion (ie.,a




multi-centric study of head-injured patients, as-
sessment of each of the three components of the
GCS was possible only in 56% on arrival in the
neurosurgical unit, and in 49% in the “post-re-
suscitation’ phase (Murray et al., 1993). In Glas-
gow, patients are always described by the three
separate responses and never by the total (Teas-
dale et al., 1983).

Glasgow Liége scale

A frequently expressed reservation regarding the
(GCS is its failure to incorporate brainstem reflexes.
A number of investigators have disagreed with
Teasdale and Jennett that spontaneous eye opening
is sufficiently indicative of brainstem arousal sys-
lems activity and have proposed coma scales that
include brainstem responses (Segatore and Way,
1992). Many coma scales that include brainstem
indicators have been proposed (e.g., the Compre-
hensive Level of Consciousness Scale {CLOCS,
Stanczak et al,, 1984), the Clinical Neurologic

Assessment Tool (Crosby and Parsons, 1989), the

Bouzarth Coma Scale (Bouzarth, 1968), the
Maryland Coma Scale (Saleman et al., 1981})...)
but none has become widely used. These scales
generally have been more complex than the GCS.

A simpler system is the Glasgow Lidge Scale
(GLS) (see Fig. 3). It was developed in 1982 in Liége
and combines the Glasgow Scale with a quantified
analysis of five brainstem reflexes: fronto-orbicular,
vertical oculo-cephalic, pupillary, horizontal oculo-
cephalic and oculo-cardiac (Born et al., 1982). The
fronto-orbicular reflex is considered present when
percussion of the glabella produces contraction of
the orbicularis oculi muscle. The oculo-cephalic re-
flexes (doll’s head) are scored as present when de-
viation of at least one eye can be induced by
repeated flexion and extension (vertical) or hori-
zontal neck movement (horizontal). If the reflexes
are absent or cannot be tested (e.g., immobilized
cervical spine), an attempt is made to elicit ocular
motion by external auditory canal irrigation using
tced water (i.e., oculo-vestibular reflex testing), With
cold-water irrigation of the head at 30° elevation
from the horizontal, the eyes deviate tonically to-
ward the ear irrigated (horizontal). When cold wa-
ter is injected simultaneously into both ear canals,
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the eyes deviate tonically downward; the reverse
occurs with bilateral irrigation of warm water (ver-
tical). The oculocardiac reflex is scored as present
when pressure on the eyeball causes the heart rate to
slow down. As for the GCS, the best response de-
termines the brainstem reflex score (R). The selected
reflexes disappear in descending order during ros-
tral-caudai deterioration. The disappearance of the
Iast, the oculo-cardiac, coincides with brain death.

Pitfalls encountered when administering the GCS/
GLS

Inexperienced or untrained observers produce unre-
liable scoring of consciousness (Rowley and Field-
ing, 1991). In one study, one out of five health care
workers were mistaken when asked to make judg-
ments as to whether patients were “‘conscious” or
“unconscious” (Teasdale and Jennett, 1976). Con-
sciousness needs considerable skill to evaluate and
the observer shouid be aware of the pitfalis. It is also
well known that the preceding score of the patient
frequently influences the examiner when rating the
patient’s present state of consciousness. It is there-
fore recommended to score in a “blinded” manner.
Problems arise when the eyes are swollen shut (e.g.,
following periorbital edema, direct ocular trauma or
facial injury) or paralyzed (e.g., neuromuscular
blockade). In these circumstances the enforced clo-
sure of the patient’s eyes shouid be recorded on his
chart by marking “C” ( = eyes closed) (Teasdale,
1975). In deep coma, flaccid eye muscles will show
no response to stimulation yet the eyes remain open
if the lids are drawn back. Speechlessness may be
due to causes other than unawareness (e.g., intubat-
ion via the oropharynx or through tracheostomy,
orofacial fractures, edematous tongue, foreign lan-
guage, aphasia, confusion or delirium). The evalu-
ation of verbal responses is also biased when patients
received sedatives or neuromuscular  blocking
agents, alcohol or are drug intoxicated or too young
to speak. When the verbal score cannot be assessed a
non-numerical designation of “I” (= intubated)
should be used (Marion and Carlier, 1994) and the
total GCS score cannot be reported, Finally, motor
responses cannot be reliably monitored in the pres-
ence of splint or immobilization devices or in cases
of spinal cord, plexus or peripheral nerve injury. As
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ind reliable observation of the patient’s behaviors. Table I. JFK coma recovery scale -— revised
Fhes.e scales are supposed to be more sensitive than Auditory function seale

pevious scales as they inciude a much larger 4 — Consistent movement to command®
wmber of items (e.g., Davis, 1991; Giacino et al., 3 — Reproducible movement to command®
1991; Coma/Near Coma Scale; Rappaport et al., 2 — Localization to sound

I — Auditory startle

1992; Visual Response Evaluation, Coma Exit
0 -— None

Chart, Freeman, 1996; CRS, Giacino et al., 2004).

However, it must be noted that studies specifically Visual function scale

imed at providing empirical evidence for this the- 5 — Object recognition® .
. . e . . 4 — Object Jocalization: reaching

wretically superior sensitivity are often lacking. 3 Pursuit eye movements®

The CRS-R by Giacino et al. (2004) is a good 2 — Fixation (> 2sec)®

®ample of those scales providing a more fine- 1 — Visual startle

grained assessment of the recovery of consciousness. 0 — None

'{'hej basicf structure is similar to the GCS; it includes Motor function scale

dmilar visual, motor and verbal subscales as the 6 — Functional object use®
GCS, but there are in addition three other scales: an 3 — Automatic motor response®

. . . . - T anit H a
auditory function scale, a communication scale and 4 — Object maniputation® .
3 — Localization to noxious stimulation

a1 arousal scale (see Table 1), Furthermore, the vis- e ‘

2 — Flexion withdrawal
wl, motor and verbal subscales are much more de- 1 — Abnormal posturing
tailed than is the case in the GCS. For example, the 0 — Nonc/flaccid
visual subscale assesses visual startle responses, eye

»

' Oromotorfverbal finction scale

fixation, eye movement, visual object localization, 3 — Inielligible verbalization®
__.-nd object recognition. These items are critical for 2 — Vocalization/Oral movement
' identifying subtle signs of recovery of consciousness | — Oral reflexive movement

& discussed in the previous sections. Furthermore, 0 — None

for each item, fully operational definitions are pro- Conunication scale

wided and special importance is given to the consist- 2 — Functional (accurate)®

1 — Non-functional (intentional)®

ency of behaviors assessedivia the establishment of 0N
—- INOne

tascline observations and repeated administration of
the item. This two-step procedure (bascline observa- Arousal scale
tion followed by repeated administration of a given 3 — Altention

: : . . . 2 — Eye opening without stimulation
itern) permits greater certainty that a given behavior I - Eye opening with stimulation

is not simply random or reflex, but that it is con- 0 — Unarousable
tingent upon a given stimulus. Inter-rater agreement
and test-retest reliability are high for total CRS-R Adapled from Giacino et al. (2004).,

*Indicates a minimaily conscious state. "Indicates emergence

scores, and good concurrent validity is observed in AT °
from the minimally conscious state,

relation to other scales such as the CRS and the
Disability Rating Scale (Giacino et al., 1991, 2004,
this volume). Furthermore, the CRS-R has been de-
signed to be particularly helpful for discriminating

between vegetative and minimally conscious state. Some other scales have been explicitly designed
As can be seen in Table I, a number of specific items for assessing minimal changes of recovery in re-
are proposed that should permit discrimination be- sponse to sensory stimulation treatments and are
tween vegetative and minimally conscious state (e.g., supposed to be particularly sensitive for detecting
the observation of item 2 (fixation for more than subtle changes in the level of consciousness, and
2s¢c) on the visnal function scale is supposed to be are therefore also very helpful for discriminating
incompatible with a diagnosis of vegetative state but between vegetative state and minimally conscions

supports a diagnosis of minimally conscious state). state, even if these scales do not explicitly
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lable 2. Sensory Modality Assessment and Rehabilitation Technique hierarchical seale for sensory modalities and their comparison to

lancho levels

SMART response

MART level Rancho levels
! No response I No response
To any stimulus in deep sleep and unresponsive to stimuli
: Reflex response fT Generalized response
To stimuli reflexive and generatized responses, i.e. Reacting inconsistently and non-purposefully to stimuli
startle, flexor or extensor pattern
3 Withdrawal response Iil Localized response
To stimuli may, for example, turn head or eyes away or  Patient reacts specifically but inconsistently to stimuli
withdraw limbs from stimulus
4 Localizing response Iz
Fo stimulus may, for example, turn head or move upper
limbs toward stimuli
3 Differentiating response TV Confused-agitated

Patient may, for example, follow visual or auditory

commands or use object appropriately

And subsequent Rancho levels

Adapted from Gill-Thwaites and Munday (2004).

tetween observers'; modest, although significant
correlation was established between SMART and
ather physician or WNSSP scores. A total of 45%
of subjects diagnosed to’have been in vegetative

~ state by the referring physician on admission dem-

anstrated awareness of self and the environment.
Qf these subjects, 28% demonstrated this behavior
within week | of admission. While this figure does
mot take account of those patients who required
time to enable the staff to become familiar with the
patient and to fully stabilize the patients” medical
slatus, it is clear that the rate of misdiagnosis may
have been greater. The research indicates that the
SMART is a valid and reliable assessment for dis-
criminating awareness in vegetative state and min-
imaily conscious state. The SMART therefore
provides a reliable and valid tool, which enables
the assessor to establish consistency, quality, and
meaning of specific responses within each Sensory
modality to specifically define evidence of aware-
ness and discriminates vegetative from minimally
conscious and higher level functioning patients.

"It must be noted that there is somewhat greater variation
among the scores when considering the different subscales sep-
araiely, but as the composite score is the relevant measure, the
reliabilities reported here accurately reflect the performance of
the scale.

>

The WHIM, developed by Shiel et al. (2000) and
based on previous work by Horn et al. (1992,
1993) and Wilson et al. (1994), was created by ob-
serving the behaviors that occurred spontaneously
or in response to stimulation in a large cohort of
initially comatose patients followed longitudinalty
over time. Following this initial phase of empirical
observation, 145 behaviors were identified. These
145 behaviors were then categorized into six sub-
scales (communication, attention, social behavior,
concentration, visual awareness, and cognition)
which were then assembled to form a single main
scale of 62 items. Most importantly, these 62 items
are ordered in a hierarchical way, the hierarchy of
behaviors assessed reflecting a statisticaily derived
order of recovery from coma: item | should appear
before item 2, item 2 before item 3, etc. To obtain
this hierarchy, the behaviors were ranked a pos-
teriori as a function of order of appearance ob-
served during recovery, using a paired preference
technique, similar to the paired comparisons tech-
nique often used for the construction of ordinal
scales (Watson and Horn, 1992; Watson et al.,
1997). The WHIM score represents the rank order
of the most advanced item observed (rather than
adding the different items observed). The WHIM
was designed to monitor all stages of recovery
from coma to emerging post-traumatic amnesia, to
monitor subtle changes in patients in a minimally




thit will make impossible the scoring of 2 number
ofitems needing a given sensory or motor modality.
"T'ls is particularly important as these sensory and
tnitor impairments are a frequent cause of misdi-
agosis. In these cases, the use of individualized
asessment techniques is recommended. For exam-
plt Whyte et al. (1995, 1999) proposed a method
foi a reliable assessment of visual attention and
conmand following in these patients (see also
Gicino and Whyte, 2005). The principle of this
mehod is to find, for an individual patient, at least
o behavior with which the patient seems to pro-
due voluntary responses. This behavior is likely to
bedifferent in each patient and depends on his
paticular sensory and motor impairments. Once
thi behavior has been detected, the second aim is
to determine whether this behavior is really volun-
tary, by determining the baseline frequency of this
belavior, and by determining increases in frequen-
cy of this behavior over time and as a result of
stinulation (e.g., on command). In order to con-
sidi a behavior as volitional, the patient has to
.resjond more frequently When required to produce

thebehavior than during baseline and he must re-
spand less frequently when instructed not to pro-
due the behavior. This method permits to obtain
diseimination scores between the three conditions
(betavior on, behavior off; baseline) for which sta-
tisteal significance can be tested, Using such indi-
vidhalized assessment methods in combination with
thestandardized assessment scales presented above,
both the sensitivity and reliability of behavioral as-
sesanent of altered states of consciousness is likely
to be maximized. The CRS-R has incorporated
paris of these individualized assessment techniques
as described by Whyte et al. (1997, 1999).

As obvious time constraints in the clinical setting
will not allow to assess every patient with each of
the presented scales, we will conclude this section by
providing some guidelines for selecting the most
appropriate scale, depending on the question that is
asked and the state the patient is in. In the acute
setting, the GCS remains the “gold standard” in the
evaluation of coma. By virtue of its simplicity, it is
the most universally utilized consciousness scale
worldwide and seems, despite its drawbacks, des-
tined to be used in emergency medicine and inten-
sive care for some time. T the post-coma phase, and
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to differentiate between vegetative and minimally
conscious state, the CRS-R (Giacino et al., 2004), in
conjunction with the individualized assessment tech-
nique proposed by Whyte et al. (1995, 1999), might
be the best solution as it was specifically designed
for making this differential diagnosis. When follow-
ing a patient longitudinatly and documenting subtle
progresses in the recovery of consciousness, the
SMART and WHIM could be more appropriate.
The WHIM seems more practical for assessments
made on a daily basis as time needed to administer
this scale is only about 10min (range 2-35min),
while administration of the SMART takes between
30 and 40min. The WHIM has been shown to be
particularly sensitive for patients in the minimally
conscious state and patients showing slow but rel-
atively good recovery. On the other hand, one im-
portant advantage of the SMART is that it also
assesses responses to a sensor’y stimulation program,
which is not the case for the other scales. Finally, the
SMART appears to be particularly suitable for pa-
tients in the vicinity of the vegetative state. Although
the WHIM also shows a good sensitivity for this
state, the inclusion of an olfactory function subscale
in the SMART provides an additional opportunity
for detecting subtle signs of responsiveness,

Conclusions

Assessment of awareness is not a matter of all or
nothing. Recovery of awareness is a very gradual
process, with sometimes great leaps forwards, but
more often subtle changes, and also sometimes
setbacks. For the patient emerging from coma, it is
of utmost importance that the medical staff adapts
its assessment to the level of awareness the patient
is currently in. The subtlest signs of awareness, as
well as their fluctuation, have to be reliably cap-
tured as they are the only means for avoiding mis-
diagnosis, but also for communicating with these
patients. This implies the use of standardized, sen-
sitive and individualized assessment tools that cov-
er a wide range of possible, although sometimes
minimal, behaviors in all sensory modalities. The
major challenge of the years to come will not be to
develop new tools, but to effectively implement
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