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Abstract

Background: The assessment of pain and nociception in non-communicative patients with
disorders of consciousness (DOC) is a real challenge for clinicians. It is, therefore, important to
develop sensitive standardized tools usable at the bedside.
Objectives: This review aims to provide an overview of the current knowledge about pain
processing and assessment in patients with DOC.
Methods: A search was performed on PubMed using MeSH terms including vegetative state,
unresponsive wakefulness syndrome, minimally conscious state, consciousness disorders, pain,
nociception, neuroimaging and pain assessment.
Results: Neuroimaging studies investigating pain processing in patients with DOC and their
implication for clinicians are reviewed. Current works on the development of standardized and
sensitive tools for assessing nociception are described.
Conclusion: The suggested pain perception capacity highlighted by neuroimaging studies in
patients in a MCS and in some patients in a VS/UWS supports the idea that these patients need
analgesic treatment and monitoring. The first tool which has been developed to assess
nociception and pain in patients with DOC is the NCS. Its revised version represents a rapid,
standardized and sensitive scale which can be easily implemented in a clinical setting.
Complementary pain assessments are also under validation in order to offer more options to
clinicians.
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Introduction

‘Is my relative in pain?’ is one of the first questions the

clinicians have to face when they are interacting with families

of patients with severe brain injury. It is, nevertheless, a

difficult question. How to know as, by definition, neither

patients in an unresponsive wakefulness syndrome (also

known as the vegetative state, VS/UWS [1]), nor patients in a

minimally conscious state (MCS [2]) are able to functionally

communicate. It is impossible for them to express their

feelings or even to use any usual scale (such as the Visual

Analogue Scale) to communicate the presence of pain and its

subjective intensity [3]. This is, however, one of the most

important questions to address, as it has obvious clinical and

ethical implications [4]. This review will introduce the

neuroimaging findings related to pain perception in patients

with disorders of consciousness (DOC) as well as the recent

and current investigations performed to develop and validate

behavioural protocols (such as the Nociception Coma

Scale-Revised; NCS-R [5]) which will help clinicians in

assessing and treating pain in those patients. All the articles

mentioned in this review (16 reviews and 13 original articles

found on Pubmed) were published between 1991–2013.

Pain processing and disorders of consciousness

Pain is defined as ‘an unpleasant sensory and emotional

experience associated with real or potential tissue damage’

(p.226) [6], whereas nociception is described as ‘an actually

or potentially tissue damaging event transduced and encoded

by nociceptors’ (p.473) [7]. Nociception, hence, refers to the

basic processing of a noxious stimulus. It is necessary to pain

perception but it will not always lead to a conscious

experience [7]. In contrast, pain is a conscious first-person

experience, which has to be reported, verbally or non-

verbally, to be correctly assessed.

Neuroimaging studies suggest that nociception and pain

are mediated by different networks. The stimulation of

nociceptors (A-� and C fibres) leads to the transmission of

information via the spinothalamic and spinoreticular path-

ways to the midbrain (i.e. periaqueductal matter) and

thalamus. Afterwards, nociceptive information will be

transmitted to the cortex. The cortical nociceptive network

encompasses the primary (S1) and secondary somatosensory

(S2) cortices, as well as the posterior insula (lateral network)
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participating in the sensory–discriminative aspects of pain

processing [8–10]. However, the activation of this network is

not sufficient to generate the conscious experience of pain

which necessitates the cingulate, anterior insula and pre-

frontal cortices (medial network), considered to be involved in

the motivational–affective and cognitive–evaluative aspects

of pain processing [11–14]. The involvement of all these areas

is what is called the ‘pain matrix’ [15]. Even though recent

studies support the idea that the ‘pain matrix’ is not only

related to pain but is involved in multimodal processing of

saliency [16–18], the connectivity within these regions

seems to play an important role in conscious perception of

pain [19–21].

Using neuroimaging, previous studies aimed to objectify

pain perception in patients with DOC. Laureys et al. [22]

investigated central processing of noxious stimuli by using

H2O positron emission tomography (PET) imaging in post-

comatose patients. An increase of metabolism was observed

in the midbrain, contralateral thalamus and S1 in response to

an electrical stimulation applied to the median nerve of the

wrist in a group of 15 patients in a VS/UWS. The activated S1

was functionally disconnected from S2, bilateral posterior

parietal, premotor, polysensory superior temporal and pre-

frontal cortices as compared to 15 healthy controls. The

severely impaired functional connectivity in cortico-cortical

pathways suggests that, in patients in a VS/UWS, the

activation of the primary cortex seems to be isolated from

higher-order associative cortices, reducing the probability that

painful stimuli are experienced in an integrated and conscious

manner. As regards patients in a MCS, Boly et al. [23]

reported brain activation similar to controls in response to

noxious stimuli encompassing not only the midbrain,

thalamus and S1, but also S2, insular, posterior parietal and

posterior part of the anterior cingulate cortex posterior part of

the anterior cingulate cortex (ACC) [23] (Figure 1). The

activation of these areas (and, particularly, ACC and insula)

suggests that patients in a MCS may perceive the unpleasant

aspect of painful stimuli [14, 24]. Moreover, intact connect-

ivity between primary and associative cortices has also been

observed in these patients, suggesting the existence of an

integrated and distributed neural processing which makes

plausible the existence of conscious pain perception in this

population.

It is important to stress that, despite these neuroimaging

studies, it is still unclear whether all patients in a VS/UWS are

unable to feel pain. Kassubek et al. [25] performed a H2O

PET scan when administering an electrical noxious stimulus

in seven post-anoxic patients in a VS/UWS. A group analysis

revealed a pain-induced activation in S1 but also in S2 and in

the cingulate cortex which is involved in the affective pain

network. More recently, de Tommaso et al. [26] used

nociceptive-specific laser evoked potentials known to be

related to generators, such as the ACC, and have reported a

response (with a longer latency) in three patients in a

VS/UWS. Furthermore, two other studies reported an activa-

tion of the affective pain network (i.e. ACC and insula) in

30% of patients in a VS/UWS in response to noxious

stimulation as well as pain cries [27, 28] (Figure 1). The

last study, nevertheless, also showed, in parallel to previous

findings, that the connectivity within the whole pain network

was significantly decreased as compared to patients in a MCS

[29]. Even though this suggests an altered perception in

patients in a VS/UWS, the activation of the affective pain

network might denote the presence of residual pain perception

Figure 1. Cerebral activation to noxious stimulation in patients in a VS/UWS and in a MCS as compared to healthy controls. Panel A illustrates, in
yellow/red, brain regions activated during noxious stimulation in healthy controls, in patients in a minimally conscious state (MCS) and in a vegetative
state/unresponsive wakefulness syndrome (VS/UWS) (adapted from [37]). Panel B illustrates the unusual activation of secondary somatosensory area in
response to noxious stimulation in one patient diagnosed as being in a VS/UWS (adapted from [27]).
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in some of those patients. As a minority of patients

behaviourally diagnosed as VS/UWS have previously shown

brain activation in response to active cognitive tasks [30–32],

it is also plausible to assume that a percentage of patients who

do not show behavioural signs of consciousness may be able

to perceive external stimuli, such as pain. This underlines the

importance of considering the potential experience of pain in

all patients with DOC and to develop tools to appropriately

assess and treat pain in those patients.

Pain management in disorders of consciousness

Pain management in patients with DOC remains challenging,

the assessment being limited by the absence of communica-

tion. Several scales have been developed and validated to

detect pain in non-communicative patients, such as newborns

[33] or patients with dementia [34]. However, until recently,

no scale has been developed to assess pain in patients with

DOC. Patients in a VS/UWS can demonstrate responses, such

as grimaces, cries, tachycardia or tachypnea, which may

follow pathological activation of sub-cortical pathways and

may be unrelated to painful stimuli [35]. It is, therefore,

necessary to develop sensitive standardized tools to accurately

assess responses related to nociception and pain in this

population.

The nociception coma scale

Recently, a new scale has been developed to assess

nociception and pain in patients with DOC, the NCS [36].

The term ‘nociception’ was chosen for two reasons. First, the

NCS aimed to assess both patients in a VS/UWS and in a

MCS and is, therefore, assessing responses underlying both

low-level brain processing related to nociception (as observed

in a majority of patients in a VS/UWS) and high-level brain

processing related to pain (as observed in patients in a MCS).

Second, as pain is a subjective experience, it is difficult to use

this term when no self-report is available.

The first version of the NCS [36] was based on pre-existing

pain scales developed for non-communicative patients with

advanced dementia [34] and newborns [33]. It consisted of

four sub-scales assessing motor, verbal and visual responses

to noxious stimuli as well as facial expression. Its total score

ranged from 0–12. Initially, breathing responses were also

assessed but later discarded due to the difficulty to reliably

assess breathing patterns in patients not benefitting from

respiratory monitoring devices (which is often the case in a

sub-acute setting) [37]. Previous studies have also shown that

physiological parameters seem insufficiently sensitive for

pain assessment [38], as it was found to be unrelated to self-

reports [39, 40] and to fluctuate similarly in response to either

non-noxious or noxious stimulation [41]. Stress, medication,

medical complications but also brain lesions affecting auto-

nomic functions may also influence these parameters and bias

the assessment [42, 43].

The NCS has been validated in patients from intensive

care, neurology/neurosurgery units, rehabilitation centres and

nursing homes. In a first study including 48 patients

(28 VS/UWS and 20 MCS; age range¼ 20–82 years; 17 of

traumatic aetiology), behavioural responses to a noxious

stimulus (i.e. nail bed pressure) were scored by two raters

using the NCS and four other scales previously validated for

non-communicative patients (i.e. the Neonatal Infant Pain

Scale [44], the Faces, Legs, Activity, Cry, Consolability pain

assessment tool [45], the Pain Assessment In Advanced

Dementia Scale [46] and the Checklist of Non-verbal Pain

Indicators [47]). Results demonstrated good inter-rater reli-

ability and good concurrent validity for the NCS total scores

and sub-scores. Furthermore, as compared to the other pain

scales, the NCS showed a broader score range and a better

sensitivity to clinical diagnosis, patients in a VS/UWS

showing lower scores than those in a MCS, which suggests

that the NCS is particularly relevant for the evaluation of pain

in patients with DOC. Although those results support the

good psychometric properties of the scale, they do not ensure

that the observed behavioural changes were actually specific

to the noxious stimulus administered as they may also occur

spontaneously or in response to non-noxious stimuli.

A second study including 64 patients (27 VS/UWS and

37 MCS; age range¼ 20–82 years; 22 of traumatic aetiology)

was, therefore, performed in order to compare NCS scores

observed at rest, in response to a non-noxious stimulus

(i.e. tap on the shoulders) and in response to a noxious

stimulus (i.e. nail bed pressure) [5]. Results showed that NCS

total scores as well as motor, verbal and facial sub-scores

were significantly higher in response to a noxious stimulus

than at rest or in response to a non-noxious stimulus,

reflecting the good sensitivity of the scale. However, no

difference could be observed between noxious and non-

noxious conditions for the visual sub-scores, suggesting that

this sub-scale was not specific to nociception. The authors,

therefore, decided to propose a new version excluding the

visual sub-scale, the Nociception Coma Scale–Revised

(NCS-R) (see Table I) [5]. Based on this version, a cut-off

score of 4 has been defined as a potential clinical threshold for

detecting pain in patients with DOC (see the sub-section

below). Indeed, this cut-off score seems to be the best one

for differentiating noxious from non-noxious stimuli,

with a sensitivity of 73%, a specificity of 97% and an

accuracy of 85%.

Finally, a recent neuroimaging study has investigated

whether the NCS-R was related to brain areas involved in the

so-called pain matrix [48]. Using a 18-Fluoro-deoxyglucose

PET scan, a significant correlation was found between NCS-R

total scores and brain metabolism in the ACC. Those results

Table I. The nociception coma scale-revised.

Motor responses
3 – Localization to painful stimulation
2 – Flexion withdrawal
1 – Abnormal posturing
0 – None/flaccid

Verbal responses
3 – Verbalization (intelligible)
2 – Vocalization
1 – Groaning
0 – None

Facial responses
3 – Cry
2 – Grimace
1 – Oral reflexive movement/startle response
0 – None

1204 C. Chatelle et al. Brain Inj, 2014; 28(9): 1202–1208
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suggest that the NCS-R is at least partially related to cortical

pain processing and, hence, may constitute an appropriate

behavioural tool to assess, monitor and treat nociception

and pain in non-communicative patients with DOC. Further

studies should, nevertheless, investigate whether the scale is

related to the connectivity of the ACC with the rest of the pain

matrix, as it has been shown that cortico-cortical connectivity

is related to consciousness and, hence, to conscious pain

perception (see above ‘Pain processing and disorders of

consciousness’).

How to use it

The administration of the NCS-R should be done in all

patients who are in a VS/UWS or in a MCS, especially those

who present a documented potential pain (e.g. polytraumatic

injuries, decubitus ulcers, severe spasticity or arthralgia; see

clinical manual in supplementary material). It is also crucial

to obtain any information about pre-existing pain

(e.g. osteoarthritis, rheumatoid arthritis or gout) from the

family or the legal surrogate before starting using the scale.

Behavioural signs of pain at rest (e.g. grimaces or cries) can

be taken into consideration. However, those responses

could be unrelated to pain (e.g. pathological activation of

sub-cortical areas leading to constant but not appropriate cries

[49]) and has, therefore, to be replicated in a pain-related

condition (i.e. mobilization/palpation).

The NCS-R should be scored at rest in order to observe the

spontaneous responses presented by the patient (assessed with

eyes opened) during at least 1 minute before starting

potentially painful care and/or stimulating a potentially

painful area. Behavioural responses observed during the

care and/or stimulation are then scored with the NCS-R. The

highest score obtained for each sub-scale is summed to obtain

the total score. In case of a documented cause of potential

pain, the NCS-R should be administered before and after

treatment. It is essential to assess simultaneously the patient’s

level of consciousness in order to avoid over-medication.

Indeed, it is likely that the administration of narcotic or other

sedating analgesics will decrease the presence of pain

behaviours, but also the presence of signs of consciousness,

as those medications may have an impact on alertness and

vigilance in patients who already show deficits in those

domains. A balance has, therefore, to be found between

under-treatment and over-treatment in revising pain treatment

regularly. Considerations should be given to non-sedating

medications or to medications with reversible effects

(e.g. opiate reversal with naltrexone) whenever there is

question of medication effects vs. ongoing deterioration of

neurological status.

In this context, the NCS-R may constitute a helpful

instrument for monitoring pain behaviour on a daily basis.

In the absence of documented conditions likely to produce

pain, a sudden increase of the NCS-R total score during the

hospitalization independent from an improvement in the level

of consciousness will alert the clinician of the potential

presence of pain. Additional investigations may then be

performed to identify its origin/localization (e.g. by using

mobilization/palpation). Finally, even though additional

investigations are needed to make the NCS-R clinically

valid, a score equal or superior to 4 observed during care

could be used as an indicator of potential pain to start the

administration of analgesics.

Further validation

Previous investigations aimed to develop and validate the first

scale assessing nociception and pain in patients with DOC.

Now that the psychometric qualities of this tool (such as its

validity and its sensitivity) have been tested using experi-

mental noxious stimuli, a clinical validation of the scale is

needed. A collaboration between the University Hospital of

Charleroi and the Cyclotron Research Centre in Liège,

Belgium aiming to confirm the interest of the NCS-R in

cases of clinical pain has just been completed. Patients with

documented potential pain (e.g. fracture, decubitus ulcers or

spasticity) have received an analgesic treatment tailored to the

type of pain presented and have been re-evaluated within 24

hours. Both assessments have been performed during nursing

care in order to compare similar conditions. The Glasgow

Coma Scale (GCS) has also been administered before and

after treatment in order to observe fluctuations in conscious-

ness. The GCS has been chosen as this scale was already

implemented in the units where the study was conducted. If

the NCS-R is a sensitive clinical tool, its total score should

decrease after the administration of the treatment. Such a

study should also allow one to test if the cut-off score of 4 is

really related to the presence of pain. If this is the case, a

score equal or superior to 4 should be found in patients with

documented potential pain. Finally, if the treatment is

efficient, it should decrease pain while maintaining the

patient’s level of consciousness. In that context, a decrease on

the NCS-R total score should not be accompanied by a

significant decrease of the GCS total score and, hence, of the

consciousness level. As the type of pain and the exact

treatment administered are documented, preliminary guide-

lines could be discussed with regards to the type of treatment

to implement in order to avoid over- or under-treatment of

pain in patients with DOC. Therefore, besides the aim to

demonstrate the clinical value of the NCS-R, this study could

lead to the development of clinical guidelines which currently

do not exist and which should address, in the future, important

issues such as specific analgesic treatments depending on the

type of pain (e.g. baclofen for spasticity), potential non-

pharmacological treatments and prevention of pain.

Other approaches under development for assessment
of nociception

Clinicians caring for patients with DOC have varied reasons

for being concerned about pain. Concern for the patient’s

suffering and, hence, about the subjective experience of pain,

is an ethical responsibility of clinicians and can influence

treatment decisions [4]. As mentioned previously, current

studies aim to investigate whether those patients are capable

of this subjective suffering [22, 23, 27]. However, clinicians

should also be concerned about nociception, regardless of the

patient’s subjective experience, since detection of nociceptive

stimuli may signal medical problems that require attention,

such as undiagnosed fractures or kidney stones. Given the

well-documented prevalence of diagnostic error about the

DOI: 10.3109/02699052.2014.920518 Pain in disorders of consciousness 1205
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state of consciousness and given the fact that few patients

have been studied in great details [30, 32, 50], most clinicians

should not assume the absence of subjective suffering [51].

When the level of pain awareness is in doubt, the prevention

of pain should always prevail. Moreover, clinicians caring for

such patients soon after injury have the greatest reason to be

concerned about detecting medical complications, but are the

least confident of the patient’s state of consciousness on a

given day because of the ongoing evolution. Thus, particu-

larly in the relatively early period after injury, presence of

nociceptive stimuli is of greater concern than the question of

subjective pain. As a corollary, a method of assessing the

presence of nociceptive stimuli through behavioural and/or

physiologic responses for use in this context should not hinge

on the patient’s state of consciousness.

The human response to nociceptive stimuli is complex,

including autonomic responses and reflexive and voluntary

motor responses [21]. Although patients in the VS/UWS

do not demonstrate the voluntary aspects of this repertoire

(e.g. grasping the arm of an examiner), they generally still

display a wide range of responses to nociception. Such

patients often have autonomic responses to skin lesions,

urinary retention or range of motion exercises for example,

sometimes even in exaggerated form, as part of the

Paroxysmal Sympathetic Hyperactivity [52]. They may also

display facial grimacing, moaning, tearing, increases in tonic

posturing and thrashing limb movements.

Currently, the NCS-R is the only measure of nociception

and pain developed specifically for individuals with DOC and

which has any validation data available. However, this tool

may have limitations for use in the context discussed above.

One is that the highest number of points that can be scored

depends on the patient’s state of consciousness, as well as the

presence or severity of nociceptive stimulation. Another is

that it has a relatively small point range, particularly if one

discounts the items requiring consciousness. Thus, it may be

useful to develop a measurement tool with a wider range of

items to maximize sensitivity to the intensity of nociception.

More widespread clinical validation will be needed for any

similar scale, which is the subject of an ongoing research

project discussed below.

Many of the observational tools existing for other popula-

tions, in whom assessment of pain and nociception is difficult,

also include content that would vary in its presence by level of

consciousness (e.g. vocal complaints, localization to pain,

cries). In addition, some focus on deviations from well-

established patterns of behaviour, which makes them hare to

use in an acute setting or by caregivers not familiar with the

patient [36]. There is also reason to be concerned about

transferring observational pain scales from other populations

to patients with DOC due to brain injury because of the

prevalence of agitated behaviour in patients beginning to

regain consciousness. Agitation may also involve facial

grimacing, moaning and limb movements for example [53].

While it is believed that the presence of nociceptive stimuli can

prompt outbursts of agitation, it is also believed that agitation

can appear as a primary syndrome related to brain injury, in the

absence of noxious stimulation. This latter assumption,

however, is difficult to prove, since one can never be

completely certain about the absence of nociception.

In preparation for a research project on validating an

observational measure of nociception, the Moss

Rehabilitation Research Institute in Elkins Park, PA, con-

ducted informal interviews with six nurses experienced in

caring for patients with DOC in an acute inpatient rehabili-

tation setting and three family members, two accompanying

patients to the acute rehabilitation hospital and one caring for

a family member at home. There was consensus among the

nurses that a structured rating tool for use in DOC related to

brain injury would be useful. They reported that uncertainty

about the presence and source of nociceptive stimuli in these

patients is a frequent concern and that, when physicians order

‘as needed’ analgesics, they have very little to guide their

administration, particularly when the patient is new to them.

As expected, they experienced the greatest uncertainty in

patients who displayed frequent agitation. Family members,

too, reported worrying about whether their loved one was in

pain and not being sure about the significance of various

responses observed. Caregivers and nurses alike reported that

they felt increasingly confident over time in judging behav-

ioural indicators of nociception, much as a parent of a

newborn learns to recognize certain characteristic cries. But

also, like new parents, some of these behaviours remain

ambiguous and some that are used as indicators may not

be valid.

The clinical dilemma faced by nurses and family

members is whether certain physiologic (e.g. rise in heart

rate or blood pressure, dilation of pupils) or behavioural

indicators (e.g. facial grimaces, moaning, restless movement)

signify the presence of some underlying condition producing

nociception, when that stimulus may be unknown. In

contrast, the validation of the NCS-R to date has focused

on the detection of behavioural responses to experimental

stimuli known to be noxious in nature [5]. Thus, other

authors sought to develop a clinical measure of the presence

of nociceptive conditions and to attempt to validate it for

clinical use.

This ongoing study, a collaboration between investigators

at Moss Rehabilitation Research Institute in the US and

Glostrup Hospital in Denmark, aims to develop and validate a

unidimensional quantitative observational scale of the sever-

ity of nociceptive conditions for use in patients with brain

injury who are unable to communicate about pain due to

DOC. In the first step of this research, they have assembled a

broad set of behavioural and physiologic indicators, like those

mentioned above, from review of other similar scales and the

prior experience of the investigators. They are in the process

of collecting observational ratings from a large number of

patients at both sites. Although conditions, such as hyperten-

sion and tachycardia due to dehydration, may confound the

use of these physiologic indicators in the scale, the investi-

gators have chosen to collect data on them for item response

theory (IRT) analysis and to discard them based on those

results if needed. IRT is a method that identifies rating items

that are all measures of an underlying dimension (in this

case nociception) and locates them on that dimension

(in this case, reflecting intensity of nociception where,

hypothetically, a frown might reflect a lower intensity

than a scream). Participants are rated on multiple occasions

in various environmental contexts (e.g. at rest, during

1206 C. Chatelle et al. Brain Inj, 2014; 28(9): 1202–1208

B
ra

in
 I

nj
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ity

 d
e 

L
ie

ge
 o

n 
10

/2
8/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



Physical Therapy) and on different doses of analgesia.

Known conditions likely to produce nociception, such as

fractures and recent surgeries, are coded for all patients, as

well as the presence of agitation.

Data will first be analysed with IRT methods to develop

a unidimensional scale of the intensity of nociception

and to understand the relationship between that construct

and the agitation measure. Patient scores on the revised

nociception instrument will be validated against other

clinical measures. Specifically, the hypotheses are that

scores on the refined measure will be related to the

presence or absence of known conditions likely to produce

nociception, will vary with analgesic dose and will be higher

during gross movement activities than at rest after

repositioning.

Conclusion

In acute as in chronic stages, several conditions, such as

polytraumatic injuries, decubitus ulcers, severe spasticity or

arthralgia, are likely to induce pain, especially during care

and mobilization [54]. The suggested pain perception cap-

acity highlighted by neuroimaging studies in patients in a

MCS and in some patients in a VS/UWS supports the idea

that these patients need analgesic treatment and monitoring.

The first tool, which has been developed to assess nociception

and pain in patients with DOC, is the NCS. Its revised

version, the NCS-R, represents a rapid, standardized and

sensitive scale, which can be easily implemented in acute and

sub-acute units. Complementary pain assessments are also

currently under validation in order to offer more options to

clinicians. Even though it is crucial to have tools for detecting

and treating acute pain, another challenge in the future will

be to develop or adapt existing scales to detect chronic

pain (i.e. pain lasting longer than 3–6 months) in patients

with DOC. Indeed, it has been shown that the prevalence

of chronic pain is high (i) after a traumatic brain injury (as

50% of patients with mild-to-moderate injury report recur-

rent headaches), (ii) after a non-traumatic brain injury (as

thalamic lesion may lead to chronic pain) and (iii) in presence

of recurrent bedsores, severe spasticity or uncomfortable

deformities [55]. Chronic pain has also been related to

motivational-affective and cognitive-evaluative aspects of

pain processing and to suffering. Suffering involves a

complex cognitive-affective phenomenon and implies not

only a negative emotional response to pain experience,

but also the ability to remember that particular experience

or set of experiences. As some patients diagnosed as being

in a MCS or in a VS/UWS have previously shown

complex remnant cognitive functioning (e.g. attention or

working memory) [30–32], studies have to be performed in

order to better characterize the cognitive pattern existing

in this population and, therefore, the potential suffering

experienced by these patients. Therefore, additional investi-

gations will have to be performed in order to develop a

complete battery of valid and sensitive measures for clin-

icians to efficiently detect nociception and pain (both

acute and chronic) in patients with severe brain injury.

Such tools will certainly allow clinicians to prevent and

treat pain in this challenging population, but they will

also lead to develop guidelines that are currently inexistent

and, hence, crucially needed.
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