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Introduction
Advances in emergency medical treatment and critical care are 

responsible for the survival of many patients who would have otherwise 
died because of an injury to their brain [1,2]. Consequently, an 
increased number of people are in vegetative and minimally conscious 
states [1]. Consciousness implies that a person is aware of and attends 
to himself and the environment. Consciousness is maintained by 
impulses mediated via grey matter in the Reticular Activating System 
(R.A.S.). Sleep is a physiological process which is usually accompanied 
by reduction of impulses in the R.A.S. A conscious individual is 
easily arousable from sleep and has intact basic protective reflexes. 
Unconsciousness is different from normal sleep. Unconscious subjects 
are not usually arousable and quite often, there is loss of or interference 
with basic protective reflexes. Unconsciousness may be: Partial 
(semi-coma or stupor) or Complete (coma).The precise incidence 
and prevalence of severe disorders of consciousness are difficult to 
determine due in part from confusion with terminology, misdiagnosis, 
and disparate placements of patients [3,4].The number of individuals 
in the United States who sustain traumatic brain injury resulting in 
prolonged loss of consciousness is estimated to be 56 and 170 per one 
million with approximately 10,000 to 25,000 adults and 6,000 to 10,000 
children receiving a diagnosis of persistent vegetative state [4,5].

Management of patients with severe disorders of consciousness 
is a public health crisis [6].Challenges face health care professionals, 
family members, and caregivers who are involved in the care of this 
population. Differential diagnosis of vegetative states and minimally 
conscious states is difficult, and the rate of diagnostic error is high [7]. 
Misdiagnosis interferes with the development of an accurate prognosis 
and informed decision-making by family members or other surrogates 
for appropriate treatment [8]. Moreover, prolonged care for patients 
with a disorder of consciousness, although not invasive, consumes 
significant human and financial resources [9]. Most patients with a 
disorder of consciousness remain severely disabled needing long-term 
care [10].

Care guidelines do not exist for the treatment of patients in 
minimally conscious states [5]. The care guidelines currently available 
for patients in vegetative states are outdated and do not address 
advancements in assessment methods or proactive treatment of 
disorders of consciousness [5]. Restoration of consciousness and 
recovery of function are often desired by the patient’s family members; 
however, access to proactive treatment is problematic because patients 
with severe disorders of consciousness are considered untreatable, the 

insurance industry in the United States does not consistently recognize 
proactive treatment for this population, and a significant number of 
treatments are still in early experimental stages [6,10].

With recent advances in diagnostic methods, prognostic 
knowledge, neuroimaging, and proactive treatment approaches 
aiming for restoration and recovery, issues of patient autonomy and 
clinical experimentation need to be considered for the best interest of 
the patient and society as a whole [8,10].These advances necessitate 
changes to care guidelines and ways of informing surrogate decision-
makers of available treatment options [5,11].

Disorders of Consciousness Defined
Consciousness is the “awareness of the self and the environment” 

[12]. Conditions that include but are not limited to traumatic brain 
injury, cerebrovascular accidents, hypoxia, anoxia, epilepsy, toxin 
inhalation, hyper or hypo thermia, and severe hydration may cause 
a disorder of consciousness [13]. Disorders of consciousness include 
coma, vegetative state, and minimally conscious state [14].Vegetative 
and minimally conscious states are considered to be severe disorders 
of consciousness. The definition of vegetative state is the most legally 
relevant of the three disorders of consciousness because a number of 
states restrict withholding or withdrawing artificial nutrition to cases 
involving a person in a vegetative state [14]. Furthermore, decisions 
regarding the appropriateness of neurorehabilitation placement are 
influenced by whether the person is in a vegetative state or minimally 
conscious [12].

A coma is a pathological state of complete unconsciousness marked 
by no spontaneous eye opening and the inability to awaken a patient 
by application of sensory stimulation [1,4]. A patient may evolve from 
being in a coma into consciousness or into a vegetative state [1]. Absent 
complicating factors, a coma rarely lasts for more than one month 
[15,16].
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A vegetative state is a condition of unawareness of self and 
environment accompanied by sleep-wake cycles and preservation of 
reflexes [14]. A patient in a vegetative state “cannot think, perceive, 
feel, or experience [15].”Furthermore, a patient in a vegetative state 
does not demonstrate any evidence of “sustained, reproducible, 
purposeful, or voluntary behavioral responses” to stimuli [17]. If a 
patient remained in a vegetative state for at least one month following 
a brain injury, the term “persistent” was added to denote this temporal 
aspect of the condition [11]. The notion of “permanent” vegetative 
state arose in 1994 reflecting the irreversible nature of the condition if a 
patient remained in vegetation for three months after a non-traumatic 
brain injury and more than one year after a traumatic etiology [11]. 
Because of the confusion with terminology, the American Congress 
of Rehabilitation Medicine (ACRM) recommends that “persistent” 
and “permanent” not be used when describing a vegetative state [11]. 
Instead, the etiology of the vegetative state and its duration should be 
specified [11].

A subgroup of patients that demonstrate “minimal or inconsistent 
behavioral signs of consciousness” were originally described as being in 
a “minimally responsive state (MRS) [12].” The ACRM recommended 
that the term “MRS” be applied “when an ‘unequivocally meaningful’ 
behavioral response was observed following a specific command, 
question, or environmental prompt on at least one occasion during 
a period of formal assessment [12].” Later, the Aspen Workgroup 
recommended that the term minimally conscious state (MCS) 
be used instead of MRS “to emphasize the partial preservation of 
consciousness” in this subgroup [12]. A minimally conscious state is 
“a condition of severely altered consciousness in which minimal but 
definite behavioral evidence of self or environmental awareness is 
demonstrated [4].” In some instances, a minimally conscious state 
may be a transient one in the recovery process following a traumatic 
or acquired brain injury where there is widespread damage that spares 
brain stem and hypothalamic neurons [17]. The difference between 
patients in a minimally conscious state from those in a vegetative 
state is that the former have measurable awareness and the later do 
not retain it [15]. Proper management of a patient in a vegetative or 
minimally conscious state requires an accurate diagnosis for reaching a 
clinically-informed prognosis and for developing an appropriate plan 
of care [15].

Diagnosis: Role of Standardized Assessments and 
Neuroimaging 

The lack of a pathological distinction between a vegetative state and 
a minimally conscious state creates clinical and scientific challenges 
[18]. Without a pathological structure to distinguish the disorders 
of consciousness, the diagnosis of a vegetative state or a minimally 
conscious state is reached by consideration of the person’s clinical 
history, observable behaviors, and neuroimaging contributions [18].

Conventional bedside examinations of neuro-behavior are often 
conducted to assess the patient for spontaneous or stimulus-induced 
eye opening and reproducible command following [15,19,20]. Both 
eye opening and command following are viewed as evidence of 
awareness of the external environment and thus, consciousness [19]. 
There are no procedural guidelines for conducting bedside assessments 
of consciousness [19]. Accurate assessment of a patient’s conscious 
awareness using a conventional bedside approach is difficult because 
motoric behaviors of the person may be inconsistent, small, and 
exhausted easily [19].Conventional bedside assessment may be further 
complicated by the patient’s tracheotomy, arousal fluctuations, and 
rapidly habituating responses [21].

Despite the publication of diagnostic criteria for both vegetative and 
minimally conscious states, misdiagnosis rates are high [11]. In a study 
conducted at the Royal Hospital for Neurodisability in London, forty-
three percent of the patients who were diagnosed as being in a vegetative 
state were actually misdiagnosed [22]. All of the misdiagnosed patients 
in this study were anarthric and had profound physical disabilities 
[22]. Sixty-five percent of these misdiagnosed individuals were blind 
or had severe visual impairments [22]. Misdiagnosis of a disorder of 
consciousness can have grave consequences [21]. The prognosis for 
patients in a vegetative state is less favorable than the prognosis for 
patients in a minimally conscious state [21]. Accurate diagnosis is 
critical because end-of-life decisions are influenced by whether the 
patient is in a vegetative or minimally conscious state [21].

The high rate of diagnostic error and the severity of the consequences 
of misdiagnosis illustrate the need for the use of standardized 
assessments with adequate validity and reliability for measuring subtle 
indicators of a patient’s awareness and neurobehavioral functioning 
[21]. Research reveals that the use of validated assessment scales 
such as the Coma Recovery Scale – Revised (CRS-R), the Sensory 
Modality Assessment and Rehabilitation Technique (SMART), and 
the Disorders of Consciousness Scales (DOCS), to name a few, allow 
for the identification of small and inconsistent motor responses of 
awareness that may otherwise be missed [11,15].

Regardless of which structured assessment method is utilized, 
clinicians must look for consistency of responses [11,15]. The lack 
of behavioral evidence of conscious awareness is not considered 
absolute proof of no consciousness [11]. It is important to account 
for confounding factors such as medical complications, infection, or 
medication side effects when assessing the patient [11]. Moreover, 
health care professionals involved with the patient’s care and family 
members should be interviewed about whether they have observed 
behavior indicative of awareness [15].

In the past decade, advances in imaging techniques have contributed 
to the assessment of patients who have a disorder of consciousness 
[18]. Neuroimaging allows for information to be gathered about a 
patient’s cognitive ability without having to rely on verbal or motor 
behavior [12]. Positron emission tomography (PET) scans, functional 
magnetic resonance imaging (fMRI), electroencephalogram (EEG), 
and diffusion tensor imaging (DTI) are providing information about 
brain function, structure, and connectivity [23]. PET scans identify 
disconnected pathways to the cortex because of damage to brainstem 
and thalamo-cortical structures [18]. PET scans, however, do not reveal 
the pathological difference between a vegetative state and a minimally 
conscious state [18]. Studies suggest that fMRI has identified residual 
awareness in a small number of non-responsive patients based on 
neuronal responses when clinicians gave commands to patients [18]. 
EEG literature suggests that a patient’s early evoked responses to stimuli 
can predict a negative outcome while a late event response can predict 
awakening from a vegetative state [18]. By calculating the amount of 
diffusion and anisotropy, DTI can assess the integrity of white matter 
in the brain [18]. DTI may provide information about actual brain 
pathology in patients with a disorder of consciousness which is much 
needed for distinguishing vegetative from minimally conscious states 
[18]. At this time, neuroimaging may assist in the assessment process; 
however, its overall use is limited because the brain data collected by 
the imaging tests is not definitive [18].

Prognosis for Patients with Disorders of Consciousness
Prognosis for patients with a disorder of consciousness refers to life 
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expectancy, recovery of consciousness, and recovery of function [5,8]. 
Recovery of consciousness is verified when a patient demonstrates 
“reliable evidence of awareness of self and the environment, consistent 
appearance of voluntary behavioral responses to visual and auditory 
stimuli, and interaction with others [5].”Prognosis should not be 
made based on a patient’s classification as being in a vegetative state or 
minimally conscious state [8]. Clinicians should consider the cause of 
the patient’s brain injury, the duration of the disorder of consciousness, 
the patient’s biological age, the existence of co morbidities, and 
contributions of neuroimaging when determining the patient’s 
prognosis [8].

According to the prognostic guideline published by the Multi-
Society Task Force on Persistent Vegetative State (“Multi-Society Task 
Force”) in 1994, the life expectancy for adult and pediatric patients 
in a vegetative state ranges from two to five years [5]. Causes of the 
shortened life expectancy include infection, generalized systemic 
failure, and respiratory failure [24]. Furthermore, recovery of 
consciousness for adults and children after twelve months is unlikely 
for a patient in a vegetative state that stems from a traumatic brain 
injury and is “exceedingly rare” after three months for a patient in a 
vegetative state that is the result of a non traumatic brain injury [5].

Currently, the Multi-Society Task Force’s prognostic guideline is 
generally accepted in practice; however, two factors limit its accuracy 
[8]. First, a diagnosis of a minimally conscious state was not recognized 
before 2002 [8]. Some patients identified as being in a vegetative state 
may have been minimally conscious [8]. Second, the databases used 
by the Multi-Society Task Force may have negatively biased outcomes 
because many patients had life-sustaining treatment discontinued [8].

Research is showing that patients with severe disorders of 
consciousness “can improve after time intervals longer than those 
established by the Multi-Society Task Force [8].”In one study, twelve 
percent of patients in a vegetative state demonstrated awareness 
after the Multi-Society Task Force time thresholds [8]. Although 
these patients had a better-than-predicted prognosis, they had severe 
disabilities upon recovering awareness [8].

Treatment of Disorders of Consciousness
Presently, there are no care guidelines for patients in a minimally 

conscious state [4]. Consensus-based approaches to care consist 
of addressing the patient with dignity, being aware of the patient’s 
potential to understand and perceive pain, preventing medical 
complications, maintaining body integrity, and establishing methods 
for the patient to have functional communication and interaction 
within his or her environment [4]. Moreover, an individual with 
experience in neurologic assessment of disorders of consciousness 
should establish the diagnosis and coordinate the clinical care of the 
minimally conscious patient [4].

In contrast, general care guidelines exist for managing patients 
in a vegetative state [5].The guidelines provide that physicians 
have the responsibility of discussing the patient’s probabilities of 
recovering consciousness or remaining in a vegetative state with the 
patient’s family members or surrogates [5]. Patients in a vegetative 
state “should receive appropriate medical, nursing, or home care 
to maintain their personal dignity and hygiene [5].” According 
to the established guidelines, physicians and the patient’s family 
members “must determine appropriate levels of treatment relative 
to the administration and withdrawal of: 1. Medications and other 
commonly ordered treatments; 2. Supplemental oxygen and use of 
antibiotics; 3.Complex organ-sustaining treatments such as dialysis; 4. 

Administration of blood products; 5. Artificial hydration and nutrition 
[5].”The care guidelines indicate that a do-not-resuscitate (DNR) order 
is appropriate for patients who are in a permanent vegetative state [5].

Existing treatment options that target improvement of a 
patient’s level of consciousness and recovery of function such as 
neurorehabilitation, pharmacology, brain stimulation, and advanced 
care protocols are not addressed by the consensus-based approach 
to minimally conscious states or by the care guidelines for vegetative 
states [8]. Neurorehabilitation is a specialized discipline of medical 
practice concerned with improving chronic neurological dysfunction 
through “understanding of the anatomy, physiology, mechanisms 
of injury, and plasticity of the nervous system’” and through “the 
development of new and more effective techniques to enhance motor 
control and cognitive skills [25].” Neurorehabilitation may consist of an 
interdisciplinary team of neurologists, other physicians, occupational 
therapists, physical therapists, speech therapists, music therapists, 
nurses, and neuropsychologists [8].Therapeutic neurorehabilitation 
involves splinting and proper positioning of the patient to prevent 
joint deformity. Neurorehabilitation also involves sensory stimulation 
protocols which include but are not limited to the use of sounds, music, 
words, visual images, touch, position changes, and weight-bearing 
activities to promote arousal and responsiveness [8].

Pharmacology is also used to treat patients with severe disorders of 
consciousness. Single pharmacological treatments are administered in 
an attempt to increase a patient’s level of awareness and responsiveness 
in the environment [10]. Pharmacological interventions are based 
on the hypothesis that consciousness results from intact brain 
biochemistry, balancing the amino acid and the monoamine axes of 
the brain [26]. A number of different medications are being studied for 
their effect on a patient’s arousal. Zolpidem is a fast-acting medication 
that impacts the amino acid axis to increase brain function following 
a brain injury [26]. Studies suggest that patients in vegetative as well 
as minimally conscious states have responded to the administration of 
zolpidem [26]. Zolpidem is believed to reverse neurodormancy of the 
brain after injury, allowing for the awakening from a vegetative state 
[27]. Baclofen is a GABA analogue typically used to treat spasticity 
after neurological injury [26]. Case reports demonstrated arousal 
effects from baclofen administration to patients in a vegetative state 
[26]. Dopaminergic agents that act on the monoamine axis, such as 
levodopa and bromocriptine, are documented as improving awareness 
in patients in a vegetative state [26]. Further, apomorphine is credited 
in research literature for arousing a patient from a minimally conscious 
state [28].

Brain stimulation is a treatment for disorders of consciousness 
that uses modulation of focal areas in the brain [6]. The focal areas 
targeted with the simulation modulate extensive networks in the brain, 
therefore, motor control, arousal, and cognition are impacted [6]. 
Alternatively, spinal cord stimulation acts on the dorsal column of the 
spine and provides input to the reticular system and the thalamus [6]. 
This input to the reticular system and thalamus results in modulation 
of the cerebral cortex of the brain [6]. Studies reveal that during 
stimulation, patients with a disorder of consciousness progressed 
from “no verbalization and abnormal posturing/flexion withdrawal to 
inconsistent verbalization and object manipulation [6].”

The complexity of providing proactive treatment for patients with 
severe disorders of consciousness is due, in part, to inadequate scientific 
evidence [4]. A review of studies on pharmacological administration, 
dorsal column stimulation, and deep brain stimulation reveals that 
documented positive results exist, however, the level of evidence was 
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low [6]. Therefore, a strong recommendation concerning use or nonuse 
of such interventions cannot be made [6]. In order to confirm the 
efficacy and overall safety of the pharmacological and brain stimulation 
approaches, larger, controlled studies must be conducted [6].

Although the research is in its infancy, the use of an Advanced Care 
Protocol (“ACP”) in the treatment of patients with severe disorders of 
consciousness yielded impressive positive findings [10].The ACP is a 
novel and aggressive approach to recovery of awareness and function 
[10]. The goal of the ACP is to “maximally normalize electrochemical 
balance, through multimodal neuromodulation, optimizing the 
brain’s ability to heal and repair the injured cells and networks 
[10].”The ACP begins on the first day following the patient’s initial 
assessment and is administered in three phases [10]. The first phase 
involves the introduction of off-label pharmaceuticals for optimizing 
neurotransmitter function [10]. The pharmaceutical regimen is 
customized for each patient [10]. The second phase incorporates 
median nerve stimulation “to assist in per fusing oxygen to the brain 
and increasing blood-brain-barrier permeability, enhancing the ability 
of the medications to regulate neurotransmitter stability cortically 
and sub cortically [10].”The third phase adds nutraceutical treatment 
to promote “healing, neurotransmitter production, and optimal 
sub cellular metabolism, and to minimize oxidative stress [10].” The 
treatment team using the ACP develops a nutraceutical regimen 
specific to each patient’s needs [10].

Patients treated with the ACP also receive physical therapy, 
occupational therapy, speech therapy, and nursing care [10]. The 
team utilizes standardized clinical assessments to monitor and guide 
care of patients with the ACP continuing until the patient’s discharge 
[10]. Results for patients in both vegetative and minimally conscious 
states who had the ACP treatment demonstrated outcomes that far 
surpass the American Academy of Neurology’s estimates for recovery 
and emergence from a disorder of consciousness [10]. The American 
Academy of Neurology estimates that the probability of emergence 
from a disorder of consciousness is less than ten percent [20]. In this 
study, all of patients in a minimally conscious state treated with the 
ACP emerged to consciousness [10]. Sixty-four percent of patients 
in a vegetative state because of a traumatic brain injury emerged 
after receiving the ACP treatment [10]. Moreover, fifty-six percent of 
patients in a vegetative state because of a non-traumatic injury emerged 
with the ACP approach [10]. The ACP approach to treatment offers 
valuable information on management of patients with severe disorders 
of consciousness; however, the results of this study are preliminary and 
need to be confirmed with larger patient sample sizes in the future [10].

Legal & Ethical Considerations
The concepts of coma, minimally conscious state, and vegetative 

state are not well understood by the lay population [29]. In fact, for 
centuries, even the medical community had only a crude understanding 
of disorders of consciousness [9]. Recent scientific advances have 
provided the medical community with improved knowledge of how an 
injury to the brain results in a severe disorder of consciousness and the 
probabilities about whether the patient will recover [9].

At the present time, a sizeable gap exists between medical and 
public views on disorders of consciousness [29]. Management of 
patients with a severe disorder of consciousness is a unique, expanding 
problem; however, it is rarely a subject of interest for the general public 
unless a patient has miraculously awakened from a vegetative state, or 
the patient is part of high profile legal battle between the family and 
physicians concerning withdrawal of care [23,30]. News coverage of 

such circumstances leaves a misleading impression on the public 
about the reality of patients with a severe disorder of consciousness 
[30]. A review of all major newspapers in the United States reporting 
on disorders of consciousness revealed that the articles emphasized 
cases involving conflict, controversy, violence, or accidents with 
skewing toward patients who had a higher probability of recovery [30]. 
Movies have ill-described coma and depicted patients waking up from 
prolonged unconsciousness with intact functioning [29].

In the very sad circumstance wherein a person sustains a brain 
injury that results in a severe disorder of consciousness, the family 
experiences extreme distress and grief [8]. Family members are faced 
with uncertainty, misconceptions, and ambivalence about their loved 
one’s condition and course of care [8]. Family members tend to 
rely on the medical opinion of the patient’s physician for treatment 
planning [8]. Therewith, physicians have the important responsibility 
of providing evidence-based information to the patient’s family, 
free of his or her own moral beliefs and societal opinions, to enable 
informed decision-making to occur [8]. Given the family’s grief and 
existing misconceptions, the physician is critical to the advancement 
of understanding and how management of the patient will proceed. 
Despite advances, the diagnostic process for a severe disorder of 
consciousness is difficult and development of a clear prognosis can take 
several months [31]. In contrast, physicians can diagnose brain death 
with “an extremely high rate of probability within hours to days of the 
original insult [31]”. With brain death, the irreversible loss of all brain 
function is clear [31].

The absence of care guidelines for patients in a minimally conscious 
state and the outdated care guidelines for a vegetative state that do 
not address proactive treatment approaches reflect that this patient 
population is considered largely untreatable with regard to recovery 
outcomes [10]. A national survey of physicians from the American 
Academy of Neurology and from the American Medical Directors 
Association reveals “overwhelming agreement that patients in the 
PVS would be better off dead; that more aggressive form of medical 
treatment should not generally be provided; and that all medical 
therapy, including artificial hydration and nutrition, can be withheld 
in specific circumstances [32].”With regard to universal health care, 
the surveyed physicians also agreed with “explicit rationing of most 
treatments for patients in the PVS [32].”

In addition to the nature of the care guidelines and physician views 
on vegetative state as an untreatable condition, medical classifications 
of severe disorders of consciousness influence how the patient will be 
managed. The World Health Organization’s International Statistical 
Classification of Diseases (9th Revision, Clinical Modification: ICD-
9-CM) “classify symptoms, diseases, or injuries into categories with 
unique codes permitting standardized epidemiological, morbidity 
and mortality studies, reimbursement and medical decision-making 
[11].”The ICD-9 code does not recognize the minimally conscious state 
[11]. The absence of a unique ICD-9 code for the minimally conscious 
state interferes with studies comparing it with the vegetative state [11]. 
The lacking ICD-9 code also hinders the development of prevalence 
statistics for disorders of consciousness [11]. Separate ICD-9-CM codes 
for the minimally conscious state and vegetative state which reflect the 
clear distinction between the two disorders is recommended in order to 
improve medical information retrieval and demographic studies [11].

Likewise, there are no Diagnosis-Related Groups and Current 
Procedural Terminology codes for severe disorders of consciousness 
[10]. Insurance companies in the United States do not recognize 
disorders of consciousness, and interventions focusing on recovery of 



Page 5 of 6

Citation: Stacey L. Sheon JD (2013) Severe Disorders of Consciousness: The Evolution of Care. J Neurol Neurophysiol 4: 163. doi:10.4172/2155-
9562.1000163

Volume 4 • Issue 4 • 1000163
J Neurol Neurophysiol
ISSN: 2155-9562 JNN, an open access journal 

function are not consistently available unless the patient’s family has 
alternative funding or other means of accessing treatment [10].

An evolution in the care of patients with a severe disorder of 
consciousness is on the horizon [8].Technological advances and 
medical research are impacting the overall management of patients in 
terms of the diagnostic process, prognostic knowledge, and treatment 
options [8]. Neuroimaging technology is enabling the differences 
between the minimally conscious state and the vegetative state to be 
better understood [8]. Despite these advances, no proactive treatment 
whether it is neurorehabilitation, deep brain stimulation, spinal 
cord stimulation, pharmacology, or ACP has strong empirical proof 
of facilitating recovery of awareness and function in patients with a 
severe disorder of consciousness [23]. Patients with a severe disorder 
of consciousness are not a uniform group, and those who receive these 
proactive treatments essentially do so as participants in individual, 
clinically-based experiments [33]. The experimental nature of proactive 
treatments gives rise to medical-legal issues concerning how decision-
making should occur with regard to participation in treatment as well 
as how to inform family members of potential treatment outcomes.

In the United States, individuals have a fundamental right to 
control decisions with regard to their health and bodily integrity [34]. 
This fundamental right is not diminished when a competent individual 
becomes incapacitated because of an injury to his or her brain [34]. 
An advance directive is a method for an individual to secure how his 
or her life will proceed in the event of incapacitation [33]. If a patient 
has not expressed autonomous preferences relevant to the situation, 
substitute judgment or the best interest standard applies for surrogate 
decision-making [9].

It is unlikely that an advance directive will designate a preference 
concerning participation in experimental proactive treatment, and 
a patient’s wishes relevant to the complexities of treating a severe 
disorder of consciousness are often unknown [9]. Surrogate decision 
makers, most often the patient’s family members, are left to assess 
whether the treatment is in the best interest of the patient [9]. Family 
members as surrogate decision makers are vulnerable and subject to 
unrealistic expectations [29]. They often seek out and consent to any 
and all treatments to restore their loved one’s arousal and function [29].

Considering the vulnerability of the family members as surrogate 
decision makers, physicians who recommend proactive treatment 
must provide maximum disclosure that, at this time, there is no current 
system or guideline for such treatments and that these proactive 
treatments are, in fact, individual clinical experiments [8]. Physicians 
should clearly communicate the efficacy of the proactive treatment 
as well as the positive and negative possibilities for the patient [35]. 
Furthermore, physicians need to be cautious not to suggest therapeutic 
benefit if there is none [35].

Presenting the balance of the potential positive and negative 
possibilities of treatment to the surrogate decision makers is crucial 
because proactive treatments may ameliorate but do not completely 
eliminate the debilitating effects of severe disorders of consciousness 
[36]. Many individuals generally equate a patient’s “greater degree of 
recovery of awareness” with a “greater benefit [16].”On the contrary, a 
patient’s neurological improvement “does not necessarily translate into 
an improvement in the patient’s psychology and quality of life [16].”

While proactive treatment may improve arousal and in some 
cases increase cognition and physical ability to interact within 
the environment, patients have severe disabilities [36]. It may be 
conceivable that a patient who was unaware before receiving proactive 

treatment now experiences emotional and physical pain following the 
intervention [36]. Although family members may be pleased with the 
patient’s increased arousal and interaction within the environment, the 
question becomes whether or not this is truly a positive outcome for 
the patient [36]. With regard to proactive treatment, the fact that “[r]
ecovering consciousness may result in harm, and recovery a greater 
degree of conscious may result in greater harm” must be presented to 
the surrogate decision makers for consideration [16].

In conclusion, care management of patients with a severe disorder 
of consciousness is evolving as scientific understanding of vegetative 
and minimally conscious states grows. Medical-legal principles such 
as personal autonomy and surrogate decision-making are being 
challenged by the neuroscientific advancements. Family members 
who have the task of making medical decisions for their loved one are 
entitled to information from the medical team that is “scientifically 
informed and compassionately communicated [36].”

In order for the medical community to best serve the patient, family, 
and society, changes need to occur. First, care guidelines for patients 
in a minimally conscious state need to be established and the existing 
care guidelines for a vegetative state need to be updated. The current 
care guidelines for vegetative states are not adequate for addressing the 
complex needs of patients with a severe disorder of consciousness in 
the acute phase or in the later stages of care. New guidelines for patients 
with a severe disorder of consciousness must address the availability 
of proactive treatment approaches and how these treatments should 
be provided. Second, in addition to developing new care guidelines 
for severe disorders of consciousness, a model consent form should 
be implemented that provides for maximum disclosure to surrogate 
decision-makers of the experimental nature of the proactive treatment 
approaches. Third, the World Health Organization should more clearly 
articulate its classifications for severe disorders of consciousness. 
With inaccurate longitudinal diagnoses and inaccurate or absent 
reproducible predictors of recovery will be prevented. These three 
recommended changes in place, physicians, healthcare professionals, 
and families will be better equipped to manage and protect the interests 
of patients with severe disorders of consciousness.
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