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CHAPTER  10

Pain and Nociception  
in Disorders of Consciousness
Camille Chatelle, Steven Laureys, and Athena Demertzi

PAIN ASSESSMENT IN  
NONCOMMUNICATING PATIENTS

Pain is utterly personal and intimate. Officially, it has been defined as the “unpleasant sen-
sory and emotional experience associated with real or potential tissue damage” [30]. Cur-
rently, we know that pain results from an interaction between the sensory characteristics 
of a stimulus and the state of the nervous system based on past experiences and emotional 
processes of the body at the time of stimulation [35]. Thus, healthy subjects might expe-
rience significant pain-related suffering from a relatively low-level noxious stimulation if 
they believe the implications are ominous, interminable, and beyond their control.

As with other conscious experiences, pain needs to be communicated in order to be 
assigned to a person. In cases of severely brain-injured noncommunicating patients, con-
scious perception of pain is classically inferred from motor responses to noxious stim-
ulation. This is because by definition neither patients in an unresponsive wakefulness 
syndrome (also known as the vegetative state, VS/UWS [37]) nor patients in a minimally 
conscious state (MCS [23]) are able to functionally communicate their experiences. Indeed, 
patients in VS/UWS are in a condition of preserved wakefulness with absent voluntary in-
teraction with the environment. Patients in MCS show discernible but fluctuating signs of 
awareness but also remain unable to functionally communicate with their surroundings 
[23]. It is therefore impossible for them to express their own feelings or to use any usual 
scale (such as the Visual Analog Scale) to report the presence of pain and its intensity. 
Interestingly, the International Association for the Study of Pain states the inability to ver-
bally communicate does not negate the possibility that an individual is experiencing pain 
and is in need of appropriate pain-relieving treatment. As pain and suffering can also be 
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present in the absence of noxious stimulation [41], how can one know whether pa-
tients in VS/UWS or in MCS experience pain?

In a recent survey around Europe, 2059 medical and paramedical professionals 
expressed their beliefs on possible pain perception in patients with disorders of con-
sciousness. To the question “Do you think that patients in a minimally conscious state 
can feel pain?” almost all interviewed caregivers (96% of the medical doctors and 97% 
of the paramedical caregivers) answered positively. To the question “Do you think 
that patients in a vegetative state can feel pain?” 68% of the interviewed paramedical 
caregivers and 56% of medical doctors endorsed the statement. Interestingly, religion 
correlated most with health care professionals’ opinions [16]. Since nearly half of the 
interviewed doctors express that VS/UWS patients do not feel pain, they could be 
expected to act accordingly by, for instance, not providing analgesic medication in 
these patients. These issues become even more important in cases when VS/UWS 
patients are agreed to be withdrawn from life-supporting treatment, such as artificial 
nutrition and hydration [14]. In these cases, VS/UWS patients can be left without 
administration of opioids or other analgesic drugs during their dying process on the 
grounds that they are not able to suffer from hunger and thirst [18]. More recently, 
we showed that health care providers’ beliefs on possible pain perception in patients 
in VS/UWS indeed influences opinions on end of life [15]. Specifically, respondents 
who considered VS/UWS patients as able to feel pain supported less the withdrawal 
of life-sustaining therapy. For MCS, withdrawing life-supporting treatment was de-
nied by most respondents, independently on the status of pain perception in these 
patients [15]. Such data show that research on attitudes of health care providers bring 
forth important questions about the relationship of research to clinical guidelines, 
the discrepancies of attitudes between health care providers and the complex rela-
tionship between pain perception and attitudes toward life-sustaining treatments. 
Ethical questions like these illustrate the need for closer attention to perspectives in 
research and in clinical care within the development of consensual approaches and 
guidelines, the need to understand practice variability and to minimize its impact 
on families, and the careful interpretation of recent neuroimaging findings and their 
consequences on withdrawal of life support [13].

PAIN PROCESSING IN DISORDERS 
OF CONSCIOUSNESS: FINDINGS 
FROM NEUROIMAGING AND 
ELECTROPHYSIOLOGICAL STUDIES

The International Association for the Study of Pain defines nociception is “an actually 
or potentially tissue damaging event transduced and encoded by nociceptors” [41]. 
The activation of peripheral nociceptors can produce pain, but nociception is not 
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pain, which is a conscious experience. Additionally, the activation of nociceptors can 
trigger reflexive and autonomic responses without necessarily generating a conscious 
experience of pain [27, 64]. While nociception is usually necessary for pain percep-
tion [41], pain can also occur in the absence of nociception [19].

Supporting these definitions, neuroimaging studies suggest that nociception and 
pain are mediated by different cortical networks, together forming the “pain matrix” 
[29]. The transmission of nociceptive information will be transmitted from the thal-
amus to the cortical nociceptive network encompassing the primary and secondary 
somatosensory cortices, as well as the posterior insula, the so-called lateral network 
participating in the sensory–discriminative aspects of pain processing [40, 48].  
It has been suggested that the activation of this network is not sufficient to gen-
erate the conscious experience of pain which necessitates the cingulate, anterior  
insula, and prefrontal cortices, the so-called medial network, which is involved in the 
motivational-affective and cognitive-evaluative aspects of pain processing [60].

There is now accumulating evidence that at least part of the activation of the “pain 
matrix” would not reflect activity that is specific for nociception or the perception of 
pain but would rather be involved in multimodal processing of saliency [44, 54]. An-
other hypothesis is that this “salience” (nonspecific) network within the pain matrix 
interacts with nociceptive-specific networks of the pain matrix such as the poste-
rior insula, to generate a pain sensation attributable to the own body [20]. Although 
there is still no clear interpretation of the pain matrix in humans, looking at brain 
responses to pain could constitute a highly useful tool to help improve and objectify 
our understanding of pain perception in severely brain-injured patients who are un-
able to communicate.

For example, a study investigating the processing of noxious stimuli in 15 patients 
in a VS/UWS by using H2O positron-emission tomography (PET) imaging reported 
an increase in metabolism in midbrain, contralateral thalamus, and primary somato-
sensory cortex in response to a potentially painful electrical stimulation applied to 
the median nerve of the wrist [38]. Additionally, primary somatosensory cortex 
was functionally disconnected from associative areas (i.e., secondary somatosen-
sory cortex, bilateral posterior parietal, premotor, polysensory superior temporal, 
and prefrontal cortices) as compared to 15 healthy controls. These findings suggest 
that in patients in VS/UWS the activation of the primary cortex was isolated from 
higher-order associative cortices, reducing the probability that a potentially painful 
stimulus could be experienced in an integrated and conscious manner. Later on, it 
was shown that patients in MCS had a brain activation similar to healthy controls 
in response to noxious stimuli, encompassing not only midbrain, thalamus, and 
primary somatosensory cortex, but also secondary somatosensory cortex, insular, 
posterior parietal, as well as the posterior part of the anterior cingulate cortex [4]. 
This broader pattern of activation observed in the associative cortices areas and, 
particularly, in the anterior cingulate cortex and insula, suggests that patients in a 
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MCS have the ability to process the unpleasant aspect of painful stimuli [60]. Similar 
results were reported in a recent functional MRI study where the brain of patients 
with disorder of consciousness (DOC) was scanned under a resting condition [12]. 
Among other systems, the analysis also focused on the salience network, which en-
compasses mainly bilateral insula and anterior cingulate cortex [59] and which has 
been involved in conflict monitoring, information integration, response selection, 
interoceptive processes [49, 66], and the emotional counterpart of pain [60]. For the 
salience network, a positive correlation between clinical scores measuring the level of 
consciousness and part of the anterior cingulate cortex was found (Fig. 10-1). Such 
results could account for the preserved capacities of some patients to orient their 
attentional resources toward environmental salient stimuli, such as noxious stimula-
tion, corroborating previous PET data [4]. They also relate to the issue of patients ex-
periencing spontaneous pain in the absence of external stimulation, or experiencing 
pain elicited by non-noxious stimuli such as neuropathic pain, which can be caused 
by brain damage or dysfunction [33].

FIGURE 10-1  Potential pain perception can be studied in patients with disorders of con-
sciousness during resting state, in the absence of external stimulation. Here, the level of 
consciousness in noncommunicating patients in minimally conscious state (MCS), vegeta-
tive state/unresponsive wakefulness syndrome (VS/UWS), and coma positively correlated 
with functional connectivity in the anterior cingulate cortex of the salience network, 
which has been implicated in the attentional and emotional aspects of pain. Although the 
subjective-emotional counterpart cannot be directly measured with this approach, these 
results could account for the preserved capacities of some patients to orient their attentional 
resources toward environmental salient stimuli, such as noxious stimulation. (Adapted from 
Demertzi et al. [12].)
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Other studies conducted in patients in a VS/UWS showed different results. 
Kassubek et al. [32] studied seven anoxic patients in a VS/UWS, reporting a more 
widespread activity than what was reported in Laureys et al. [38] in the posterior 
insula/secondary somatosensory cortex, postcentral gyrus/primary somatosensory 
cortex, midcingulate cortex contralateral to the stimulus, and posterior insula ipsilat-
eral to the stimulus. More recently, de Tommaso et al. [17] used nociceptive-specific 
laser-evoked potentials known to be related to cortical generators, such as the ante-
rior cingulate cortex, and have reported a response (although with a longer latency) 
in three patients in a VS/UWS. Finally, two other studies reported an activation of 
both the sensory and affective pain networks (i.e., anterior cingulate cortex and/or 
insula) in 30% of patients in a VS/UWS in response to noxious stimulation [42] as 
well as pain cries [42, 68].

While these findings suggest a residual ability to perceive pain in VS/UWS, the last 
study also reported, in a parallel analysis, that the connectivity within the whole pain 
network was significantly impaired as compared with patients in a MCS [34]. Even 
though this supports an altered perception in patients in a VS/UWS, the activation of 
the affective pain network might denote the presence of residual pain perception in 
some of those patients. Moreover, these findings need to be interpreted with caution 
as many of the “pain matrix” components have been shown to be not specific to pain 
[43, 44, 54].

Taken together, these studies support the need for clinicians for a daily manage-
ment of potential pain in every patient with DOC, independently of their clinical 
diagnosis at the bedside, which might be erroneous [58]. In this context, the devel-
opment of tools to appropriately assess and treat pain in those patients is necessary.

BEHAVIORAL ASSESSMENT OF PAIN  
IN DISORDER OF CONSCIOUSNESS

Several scales have been developed and validated to detect pain in noncommunicat-
ing patients, such as newborns, patients with dementia (see chapter in this volume), 
and sedated/intubated patients. For example, the COMFORT scale has been devel-
oped for use in young sedated patients between 0 and 3 years old [63]. It includes the 
observation of respiratory and motor responses, cardiac frequency, blood pressure, 
facial expression, agitation, and level of awakening. Each parameter is scored from 
1 to 5. The total score ranges from 8 to 40, with a score between 17 and 26 indicat-
ing appropriate sedation level. To our knowledge, this is currently the sole scale that 
assesses oversedation, comfort, and distress in newborns and young children in in-
tensive care. The Behavioral Pain Scale (BPS [47]) and the Critical Care Pain Obser-
vation Tool (CCPOT [22]) have been developed for noncommunicating and sedated 
adult patients in intensive care. The BPS assesses facial expression, movements of the 
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upper limbs, and the compliance to mechanical ventilation in intubated adults. Each 
parameter is scored from 1 to 4. The total score ranges from 4 to 12. The CCPOT 
includes the facial expression, body movements, muscle tension, and compliance 
with the ventilator/vocalization. Its total score ranges from 0 to 8. Several studies 
have shown the reliability and validity of these scales for use in intensive care adult 
patients [3, 53]. Additionally, a recent study also suggested that the CCPOT would be 
more sensitive to pain than the BPS when comparing score changes between a non-
painful and a painful condition [53]. Recently, a new scale has also been proposed for 
ventilated critically ill, noncommunicating patients, the “scale of behavior indicators 
of pain” (Escala de Conductas Indicadoras de Dolor: ESCID). A good concurrent 
validity with the BPS and a good internal consistency of the scale were reported in a 
previous study [36].

Nevertheless, only a few scales have been developed to assess pain in patients with 
DOC until recently [57]. Among them, the Nociception Coma Scale (NCS [57]) was 
developed in 2010 to specifically assess nociception and pain in patients with DOC 
in acute and chronic setting. The NCS is based on preexisting pain scales validated in 
noncommunicating patients with advanced dementia and newborns. The first version 
of the scale consisted of four subscales assessing motor, verbal, visual responses, and 
facial expression. Initially, breathing responses were also assessed but later discarded 
due to the difficulty to objectively assess breathing patterns in patients not benefiting 
from respiratory monitoring devices [56]. In addition, previous studies have shown 
that physiological parameters seem insufficiently sensitive for pain assessment [21, 
26]. Stress, medication, medical complications, and brain lesions affecting autonomic 
functions can influence these parameters and bias the assessment as well.

A first study including 48 patients from intensive care, neurology/neurosurgery 
units, rehabilitation centers, and nursing homes reported a good interrater reliability 
and good concurrent validity for the NCS total scores and subscores when compared 
to other scale developed for noncommunicating patients (e.g., the neonatal infant 
pain scale [39], the pain assessment in advanced dementia scale [65]). A second study 
on 64 patients investigated the sensitivity of the NCS by comparing NCS scores ob-
served at rest, in response to a non-noxious stimulus (i.e., tap on the shoulders) and 
a noxious stimulus (i.e., nail bed pressure [9]). Results showed that NCS total scores 
as well as motor, verbal, and facial subscores 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 subscores, suggesting that this 
subscale was not specific to nociception. A modified version of the scale excluding 
the visual subscale, the nociception coma scale—revised (NCS-R, see Table 10-1) [9], 
was therefore proposed.

The NCS-R is meant to be administered in all patients who are in a VS/UWS or in 
a MCS, especially those who present a documented potential pain (e.g., polytraumatic 
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TABLE 10-1  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

injuries, decubitus ulcers, severe spasticity, wounds, or arthralgia). A particular atten-
tion should be given to patients with spasticity as it is a frequent condition in chronic 
DOC. Indeed, a recent study showed that 89% (58/65) of patients who were in a 
chronic DOC demonstrated signs of spasticity (modified Ashworth Scale, MAS ≥ 1), 
including 60% (39/65) qualified with severe spasticity (MAS ≥ 3). In addition, the 
severity of spasticity was correlated to NCS-R scores (i.e., likely to reflect nociception 
or pain), highlighting the importance of pain management in noncommunicating 
patients after severe brain injury [62].

Any information about preexisting pain (e.g., osteoarthritis, rheumatoid arthri-
tis) is helpful before starting using the scale. The NCS-R should be scored at rest 
and during cares in order to observe the spontaneous responses presented by the 
patient (preferably assessed with eyes opened) before the potentially painful care and/
or stimulating a potentially painful area. Behavioral responses observed before and 
during the care and/or stimulation will be scored according to the NCS-R guidelines. 
Spontaneous behaviors at rest can also be taken into considerations. However, these 
responses could be unrelated to pain (e.g., pathologic activation of subcortical areas 
leading to constant but not appropriate cries [45]) and should therefore be replicated 
in a pain-related condition (i.e., mobilization/palpation). The highest scores obtained 
for each subscale are summed to obtain a total score ranging from 0 to 9. In case of a 
documented cause of potential pain, the NCS-R should be administered before and 
after analgesic treatment.
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It is essential to assess simultaneously the patient’s level of consciousness in order 
to avoid overmedication. Indeed, it is likely that the administration of sedating anal-
gesics will decrease the presence of pain behaviors but also the patient’s responsive-
ness as those medications may have an impact on alertness and vigilance in patients 
with severe brain injury. On the other hand, the presence of untreated pain could 
reduce already limited attentional resources, and prevent the patient from interact-
ing with his or her surroundings and showing sign of consciousness. Indeed, a re-
cent study reported an improvement of consciousness when administering analgesic 
treatment to a brain-injured patient suffering from severe spasticity [62]. A good 
balance remains therefore to be found between undertreatment and overtreatment 
by revising pain treatment regularly. Considerations should be given to nonsedating 
medications or to medications with reversible effects whenever there is question of 
medication effects versus ongoing deterioration of neurological status.

In this context, the NCS-R may constitute a helpful instrument for monitoring pain 
behavior on a daily basis. In the absence of documented conditions likely to produce 
pain, a sudden increase of the NCS-R total score independent from an improvement 
in the level of consciousness can alert the clinician of the potential presence of pain/
underlying medical complication. Additional investigations may then be performed 
to identify its origin/localization (e.g., by using mobilization/palpation/CT scan).

In a recent study looking at the clinical validity of the scale, 39 patients with po-
tentially painful conditions (e.g., due to fractures or spasticity) were assessed during 
nursing cares before and after the administration of an analgesic treatment tailored to 
each patient’s clinical status [8]. The Glasgow coma scale (GCS) was also used before 
and during treatment in order to observe fluctuations in consciousness. A decrease 
in the NCS-R total scores and subscores was reported during treatment when com-
pared to the scores observed before treatment. Interestingly, no difference between 
the GCS total scores obtained before versus during treatment was observed suggest-
ing a good balance between decrease in pain and preserved level of consciousness. 
More precisely, 20 patients showed a decrease in the NCS-R scores with no decrease 
of the level of consciousness (i.e., GCS scores). Finally, 5 of these 20 patients showed 
higher signs of consciousness (i.e., increase in GCS scores) following the analgesic 
treatment as compared with before, suggesting that the presence of pain may have 
compromised the ability of the patient to respond at bedside (also see reference [62]). 
The fact that 59% of the patients included in the study (23 of 39) did not have any 
analgesic treatment prior to the assessment also underlines the crucial need for an 
appropriate management of pain in this population.

The COMFORT, the BPS, the CCPOT, and the ESCID were first developed for 
patients in the acute setting (including sedation and ventilation), and all of the 
scales presented here include observation of the motor response and facial ex-
pression. However, studies quantifying facial expression (i.e., grimace) in patients 
with DOC are currently lacking. This is even more of a problem in case of severe 
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spasticity [62] or oral response limited by trachea/anarthria, where the use of motor 
or verbal responses may be limited and facial expression is sometimes the only re-
maining communicative means that can be used in this population. Even if grimacing 
is considered as an indicator of pain, the Multi-Society Task Force on PVS did not 
consider it as a necessary sign of conscious perception as they can occur reflexively 
through subcortical pathways in the thalamus and limbic system [45]. Patients show-
ing no sign of consciousness except grimaces to nociceptive stimuli can therefore be 
diagnosed as being in VS/UWS. Nevertheless, very few studies have investigated such 
behavior in conscious (MCS) versus nonconscious (VS/UWS) patients. Recently, 
Schnakers et al. [55] investigated the frequency of grimace in DOC. They reported 
that grimaces were more frequently displayed in response to nociceptive stimuli than 
in response to non-nociceptive stimuli in both MCS and VS/UWS patients (i.e., 48% 
vs. 4% for VS/UWS and 65% vs. 3% for MCS, respectively). However, grimace to pain 
was not observed more frequently in MCS than in VS/UWS patients.

A recent neuroimaging study investigated the correlation between the NCS-R 
score and brain areas involved in the “pain matrix” network [10]. Using 18-fluoro-
deoxyglucose PET scan, a significant correlation was observed between NCS-R total 
scores and brain metabolism in the posterior part of the anterior cingulate cortex. 
Those results suggest that the NCS-R is at least partially related to the activity in one 
cortical area involved in pain processing and hence may constitute an appropriate 
behavioral tool to assess, monitor, and treat nociception and pain in noncommuni-
cating patients with DOC. However, as highlighted earlier, what is crucial to lead to 
a fully conscious experience of pain is more the connectivity between different areas 
involved in pain processing than the cingulate area alone, which are not necessarily 
specific to pain processing. Therefore, these results should be interpreted with cau-
tion and cannot be used to affirm that the NCS-R is a sensitive tool to assess subjec-
tive pain and not only nociception.

Future studies should better investigate the presence of target behaviors (e.g., gri-
maces) in the detection and treatment of pain in this population. It would also be 
useful to conduct more studies comparing changes in the scores when analgesics/
potential pain condition is administered in a double-blind placebo/control study, in 
order to control that the observed changes were only associated with the treatment/
condition. Finally, there is an urgent need for a better understanding of response to 
analgesic treatment in this population for short and long-term pain management.

FUTURE PERSPECTIVES
The presence of pain in patients with DOC is a real challenge to clinicians. Several 
studies have investigated whether these patients are able to process pain in a con-
scious manner, including subjective suffering [4, 38, 42]. Clinicians who deal with 
DOC patients should therefore be concerned about nociception, regardless of the 
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patient’s subjective experience. The presence of nociception may also help caregivers 
to detect medical complications, such as undiagnosed fractures, kidney stones, uri-
nary tract infection. In this context, a method assessing the presence of nociception 
through behavioral (e.g., facial grimaces, moaning, restless movement) and/or phys-
iologic (e.g., rise in heart rate or blood pressure, dilation of pupils) responses should 
not rely on the patient’s state of consciousness.

Behavioral response to nociception is complex, and includes autonomic and re-
flexive responses generally displayed in various ways by VS/UWS and MCS patients 
(i.e., facial grimacing, moaning, producing tears, increases in tonic posturing, and 
thrashing limb movements [45]). Currently, the NCS-R is the only measure of noci-
ception and pain developed specifically for patients with DOC and which has been 
validated. However, this tool may have limitations for use to accurately assess solely 
nociception in this population. First, the highest number of points that can be scored 
depends on the patient’s state of consciousness (i.e., localization to pain, appropriate 
cries, and intelligible verbalization). Second, it has a relatively small point range, par-
ticularly for responses that are considered as being reflexes, and therefore of interest 
for assessing nociception. In this context, it may be useful to develop a measurement 
tool with a wider range of items to maximize sensitivity to the intensity of nocicep-
tion, taking into account the limited examination time. Finally, clinicians using the 
NCS-R should be careful when interpreting the findings as “agitation,” which may be 
confounded with a recovery of consciousness. Indeed, patients beginning to regain 
consciousness can display new spontaneous responses and agitated behaviors that 
may involve facial grimacing, moaning, or limb movements, for example [2], which 
would increase the scores observed at the NCS-R. While it is believed that the pres-
ence 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. For that reason, repetitive assessments in different condition 
(no noxious vs. noxious) are needed to be able to better define the presence of pain 
and the potential source.

In addition to behavioral responses, physiological responses to pain (e.g., heart 
rate, respiration, pupil dilation) are other indicators that may be of interest for as-
sessing pain in DOC. Following a painful stimulation, breathing becomes irregular 
or faster, blood pressure and heart rate increase, and oxygen saturation decreases. 
These indicators are included in some of the validated scales for noncommunica-
tive patients such as the COMFORT. In research, intracranial pressure, skin con-
ductance, and heart rate are the most used indicators [28]. Some studies suggested 
that changes in the heart rate were associated with the subjective pain unpleasant-
ness but not with the pain intensity [50, 51] or could be used as an indicator of 
inadequate analgesia [31]. On the other hand, other studies reported that vital signs 
(heart rate, respiration) did not correlate significantly with self-reports of pain or 
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unpleasantness and should thus not be used as indicators of pain in the nonverbal 
critically ill [21, 22, 24, 52].

Pupil response to pain (noradrenergic circuits) is a complex sympathetically me-
diated response that involves defensive supraspinal processing in the central auto-
nomic network [6, 7, 46], and it is associated with conscious processing [67] and 
subjective pain in healthy volunteers. However, few studies have been investigating 
pupil response in brain injured patients [61] and little is known about the variety of 
centrally acting drugs with potential anticholinergic or sympathomimetic effects.

Finally, in hospitalized patients, a variation of vital responses can be observed fol-
lowing homeostatic changes and certain medications, leading experts to recommend 
avoiding the use of these measures as pain indicators [1, 25]. These measures may 
also be disturbed by factors other than pain, such as stress, restlessness, hunger, and 
should therefore, if used, always be interpreted with caution [52].

Even though it is crucial to have tools for detecting and treating acute pain, another 
challenge in the future will be to better understand and manage neuropathic pain in 
patients with DOC. This would include the development or adaptation of existing 
scales currently validated for assessing acute pain. Indeed, it has been shown that the 
prevalence of chronic pain is high after a traumatic brain injury (as 50% of patients 
with mild to moderate injury report recurrent headaches) or after a nontraumatic 
brain injury (as thalamic or cortical stroke may lead to chronic pain), as well as in pres-
ence of recurrent bedsores, severe spasticity or uncomfortable deformities [5]. Future  
work will hopefully aim at developing guidelines regarding the type of treatment to 
implement in order to manage and treat pain/nociception in patients with DOC.

CONCLUSIONS
In both acute and chronic stages of DOC following a severe brain injury, several 
conditions are likely to induce pain, especially during care and mobilization [11]. 
The possibility of preserved pain perception capacities highlighted by neuroimaging 
studies in patients in a MCS and in some patients in a VS/UWS supports the idea that 
these individuals need analgesic treatment and monitoring. The NCS-R is the first 
tool developed to assess nociception and pain in patients with DOC in both acute and 
chronic stage. It is based on a rapid, standardized, and sensitive scale, which can be 
easily implemented in acute and subacute units for assessing acute pain. Other scales 
also showed their interest for assessing sedated and or intubated patients in the inten-
sive care setting. Additional investigations are needed to develop a complete battery 
of valid and sensitive measures for clinicians to efficiently detect and treat nocicep-
tion and pain (both acute and neuropathic pain) in patients with severe brain injury. 
Finally, clinical guidelines regarding prevention and treatments of pain in DOC need 
to be developed.
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