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Abstract
Background: Disorder of consciousness diagnosis, especially when is classified as persistent vegetative state
(without misestimating the other diagnosis classifications), in the intensive care is an important diagnosis to
evaluate and treat. Persistent vegetative state diagnosis is a challenge in the daily clinical practice because the
diagnosis is made mainly based upon the clinical history and the patient behavior observation. There are some
specific criteria for this diagnosis, and this could be very tricky when the physician is not well trained.
Main body: We made a literature review regarding the persistent vegetative state diagnosis, clinical features,
management, prognosis, and daily medical practice challenges while considering the bioethical issues and the
family perspective about the patient status. The objective of this overview is to provide updated information
regarding this clinical state’s features while considering the current medical literature available.
Conclusions: Regardless of the currently available guidelines and literature, there is still a lot of what we do not
know about the persistent vegetative state. There is a lack of evidence regarding the optimal diagnosis and even
more, about how to expect a natural history of this disorder of consciousness. It is important to recall that the
patients (despite of their altered mental state diagnosis) should always be treated to avoid some of the intensive
care unit long-stance complications.
Keywords: Persistent vegetative state, Vegetative state, Post-traumatic vegetative state, Unresponsive wakefulness
syndrome, Traumatic brain injury, Consciousness disorders, Brain damage

Background
Among all the diagnosis of prolonged states of impaired
consciousness (or prolonged disorder of consciousness—
PDoC), the persistent vegetative status (PVS) (without
misestimating the others) requires special consideration
due to its causes, consequences, the devastating structural brain injury, and the cost of life-time care per patient [1, 2]. The PVS is commonly associated in patients
who suffered a severe traumatic brain injury (sTBI)
(without forgetting that it is also present in non-TBI episodes), as a matter of fact, TBI is one of the most important public health problems in the globe due to its
incidence, mortality, and disability [3–5]. Patients who
survive a sTBI might not regain consciousness; meanwhile, they can show different signs including opened

eyes, fail to track objects, and circadian rhythm disturbances, all of these can be signs of an emerging PVS [6].
The prevalence varies according to the location and
time. There is no consensus of the relationship of the
age and sex of the patients with PVS, and its epidemiology is still unclear for many countries [1, 7–9]. This
may be related to the misdiagnosis rate in these patients
which is not rare [10–12], and for this reason, it might
compromise clinical statistics, medical practice, and
therapy approach. These subsequently lead to a barrier
in the identification and the need of specialized health
care for these patients [7]. The purpose of the current
overview is to provide an up-to-date information of the
PVS, its diagnosis, management, and current information, considering the recent literature status available in
the different medical databases.

* Correspondence: gabriel.quinones.ossa@gmail.com
1
Faculty of Medicine, Universidad El Bosque, Bogotá, Colombia
Full list of author information is available at the end of the article
© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

Quiñones-Ossa et al. Egyptian Journal of Neurosurgery

(2021) 36:9

Main text
The persistent vegetative status

The PVS is a neurological condition quite different from
the other impaired consciousness states, which was first
described by Jennet and Plum in 1972 as a status where
the patient is “awake but unaware” of the surrounds [13,
14]. This term was used to describe the vegetative components of the nervous system [15]; it has been also
known as apallic syndrome and, in the more recent studies, as unresponsive wakefulness syndrome [10, 16]. PVS
is produced when a destructive injury takes place and affects the control awareness controller areas; this can be
related to an anoxic-ischemic injury, a non-traumatic
episode, a sTBI, and a complication or sequelae of a
neurodegenerative disorder [2, 15, 17, 18]. The autopsies
of those reported cases have shown diffuse axonal injury,
thalamic lesions, and axonal injuries in corpus callosum
and rostral brainstem [15]. PVS is usually mediated by
cortical, thalamic, and white matter injury rather than
brain-stem injury [2]. The Royal College of Physicians
guidelines classify it depending on the clinical examination and the time of onset: continuing VS (vegetative
state), when the signs have been present for more than 4
weeks; chronic VS, an anoxic or metabolic brain injury
for more than 3 months or if it is due to TBI after 1
year; and permanent VS, if an expert physician in PDoC
diagnose it when there is no change in trajectory for 6
months (using the CRS-R) [16, 19]. On the other hand,
American Academy of Neurology (AAN) classified VS as
persistent VS when the patient is in clinical state for
more than 1 month regardless if it is due to TBI or nonTBI and permanent VS applies 3 months after the nonTBI vegetative state and 12 months after TBI VS (with
high probability of irreversibility) [1, 19].
Current data and information regarding PVS

The duration of the PVS depends on the nature of the
brain damage, the duration of the unconscious period,
and the estimated prognosis [1, 16]. In post-traumatic
vegetative states (where unconsciousness lasts for more
than 28 days) 38, 67, and 78% of patients regain consciousness at 3, 6, and 12 months, respectively. In nontraumatic vegetative states, 17 and 7.5% of patients regain consciousness at 6 and 24 months, respectively. Recovery of consciousness after 12 months in traumatic
etiologies, and beyond 6 months in non-traumatic etiologies, is considered almost unlikely [20]. Erp et al. illustrate a problem that may arise from not knowing how
to recognize manifestations of consciousness early,
which means that on many occasions the patient is labeled as delayed recovery of consciousness, when in fact
they show signs of consciousness within the expected
periods of recovery. The authors refer this to the possibility of the lack of a standardized behavioral assessment
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in daily practice and the existence of inaccurate diagnostic terminology or the misinterpretation of conscious behavior [21].
Clinical challenges

The diagnosis of PVS is a challenge in the daily routine
clinical care practice [10, 22]; it is mainly based on the
clinical history and the patient behavior observation to
establish the correct PDoC diagnosis [12, 23, 24]. One of
the main factors that complicates the diagnosis is the
lack of a gold-standard with enough sensitivity and specificity to correctly stratify and categorize the PDoC patients [1]. After the brain injury, the level of
consciousness is assessed based on the clinical examination and the patient ability to interact with the environment [25]. PVS patients present periods of wakefulness
but are unaware of the situation or with an absence of
environment or self-awareness signs [14, 26, 27]. They
do not have voluntary behavior and there is no clinical
evidence of interpretable contact of the patient with the
surroundings (regardless if the patients seem awake with
the eyes opened as mentioned before) [10, 13, 18]. PVS
in other words is characterized by special movements
(not related to neurotransmitter agents) and in some
cases, altered circadian cycle that might persist for
months [15]. During physical examination, the patient is
briefly alert to stimulus but cannot respond to vigorous
stimulation. The characteristics and diagnosis have some
“special” features (Tables 1 and 2) [19].
Diagnosis

The diagnosis might be tricky specially if the physician is
not well trained. It has been shown that in some cases,
an important percentage of the patients with a PVS diagnosis, when evaluated by an experienced professional,
are reclassified in other altered consciousness states [27].
The main causes of the misdiagnosis are related to the
confusion in terminology, lack of experience of the
Table 1 Characteristics of a patient with a persistent vegetative
status diagnosis (including atypical features) [15, 16]
Primitive chewing movements and involuntary swallowing-gag reflex.
Bulldog reflex.
Decorticate position (arm flexed, and legs extended).
Pathologic flexion/extension response (in some patients’ absent motor
response due to the early contractures and the predominant spasticity).
Lack of purposeful response to external stimuli.
Grasp reflexes.
Fumbling movements.
Often genitalia touching (specially in male patients).
Erections during REM (Rapid Eye Movement) Phase.
Spontaneous choreiform movements (of the head, limbs, and trunk).
Catatonic postures (e.g., salute position) that could be accompanied by
dysautonomic features.
Opisthotonos.
Half sitting.
Non-purposeful limb movements and spontaneous gestures (e.g., smiling,
crying, grunting, or screaming).

Quiñones-Ossa et al. Egyptian Journal of Neurosurgery

(2021) 36:9

Table 2 Diagnosis of vegetative state [1, 16]
No evidence of awareness of themselves or their environment; they are
incapable of interacting with others.
No evidence of sustained, reproducible, purposeful, or voluntary behavioral
responses to visual, auditory, tactile, or noxious stimuli.
No evidence of language comprehension or expression.
Intermittent wakefulness manifested by the presence of sleep-wake cycles.
Sufficiently preserved hypothalamic and brainstem autonomic functions to
survive if given medical and nursing care.
Bowel and bladder incontinence.
Variably preserved cranial nerve (pupillary, oculocephalic, corneal, vestibuleocular, and gag) and spinal reflexes.

physician, and the quite low-reported incidence of this
condition [2]. The differentiation of PVS with other
PDoC specially minimally conscious state (MCS) is challenging because the distinction is mainly based on behavioral observation [28]. Part of the challenge is
mediated by the difficulty of the clinicians to identify appropriate responses of the patient to the different commands (sometimes it could be minimal or inconsistently
present) [14, 18]. This is related to a 40% of misdiagnosed patients [1, 29]. Schnakers et al. has shown that
41% of the patients with a PVS diagnosis were with a
MCS instead when they were re-evaluated by an expert
with a neurobehavioral scale, while some others had
clear signs of consciousness in the standard examination
[22]. The misdiagnosis (not only on these cases but in
everything during medical practice) can lead to grave
consequences, and especially on these patients, when
there is an end-of-life decision-making [22, 30]. As a differential diagnosis, it is important to clarify other PDoC
diagnostic criteria. MCS is characterized by the presence
of reproducible and inconsistent directed behaviors as
the response to commands or visual pursuit. This is a
non-reflexive behavior and patients are unable to effectively communicate [22, 26]. For comatose patients, there
is a lack of arousal and unresponsiveness behavior, but
when there is a sleep-wake cycle disturbance or eyes opening, the patient is evolving towards the VS [26], even
though the absence of behavioral evidence for the
command-following does not reflect a true absence of
awareness or the ability to follow commands [14, 27, 31].
Investigations

In the search of a correct and definitive diagnosis, the
type of assessment tool is very useful in an accurate
diagnosis; over the years, specialized neurobehavioral
rating scales have been proposed in the search of a reliable and valid diagnosis [22]. The Coma Recovery ScaleRevised (CRS-R) index is quite helpful in the practice;
with this scale, the patient receives a simple instruction,
when the movement is successful on 3 out of 4 trials,
the patient is considered as “aware” (discarding the VS)
[10, 14]. The CRS-R contains an ordinal scale that goes
from deepest possible coma (0 points) to awake and fully

Page 3 of 6

capable (23 points) category. This is very useful in the
determination of the progress of the different DoC (from
coma and the transition in every state) [10]. Till the
date, multiple neuroimaging and neurological studies
have been proposed to precisely reach the diagnosis, but
according to some guidelines, there is still not enough
evidence to consider their routine use [1]. This is also
verified in the study of Landsness et al. They evidenced
that in patients with PVS diagnosis, there is no pattern
of normal electrophysiological sleep [26]. However, functional neuroimaging might be useful in the followcommand attempts [14]. Genetic studies have suggested
altered tear proteomic profile, a potential tear protein
marker which may be used for diagnosis and prognosis
of the traumatic PVS [32].
Management

Giacino et al. showed some important gaps in knowledge
of the PVS regarding the natural history, diagnosis, prognosis, management, and outcome [1]. Addressing the
treatment of PVS requires a good knowledge of the injury, its repercussions, and the manifestations that the
person presents, and even more so if it is secondary to
trauma events. Interventions for treating these patients
should include preventive and restorative strategies [33].
The therapeutic approach in these patients involves
diagnostic confirmation, constant monitoring to verify
potential changes, and systematically establishing preventive mechanisms for general, neurological, and orthopedic complications [34]. Although there is no
consensus or universal guidelines for treatment, undoubtedly restoring sleep-wake cycles, nutritional balance, bowel and bladder regulation, and passive
mobilization of large joints should be basic goals of clinical management [33, 34]. These patients are at risk of
immobility-related injuries, as thromboembolic disease,
lung and urinary tract infections, pressure ulcers, muscles, and tendons compromise [34]. Proper nutrition
often requires a percutaneous endoscopic gastrostomy
(PEG) tube. A recent study demonstrates that PEG significantly improves the long-term survival of stroke patients in a PVS, and is also associated with better
nutritional status and decreased lung infections [35].
There is very little evidence regarding specific treatment, and it has not yet been conclusively shown that
any of them improves the patient’s state of consciousness [1, 16]. In studies where they mention a modest to
complete recovery, they use therapy, and the effectiveness of this has not been proven. Various medications
have been proposed as wakeful stimulants including dopaminergics, classic stimulants, and tricyclic antidepressants [36–38]. The literature reports that patients with
PVS and spasticity after traumatic or spontaneous brain
damage improved their state of consciousness after
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intrathecal administration of Baclofen [39–42]. Although
they are all case reports, there is no clear argument to
support the indication of Baclofen for improving the
level of consciousness. It is recommended that studies
with a control group be carried out to clarify the effect
of Baclofen on the level of consciousness in patients with
brain damage. In a study of 175 patients made by Du
et al., after administration of Zolpidem, they observed
that it restored brain function in patients in vegetative
state after brain injury, especially in the group of patients
whose injuries did not affect the brain stem [43]. In a
case report of a patient in PVS secondary to subarachnoid hemorrhage, after administration of Amantadine,
improvement seen after 16 days of treatment was evidenced. Amantadine was initially used for influenza, but
has been shown to indirectly increase central dopamine
[39, 44]. In a prospective study, Magrassi et al. observed
that bilateral thalamic stimulation may improve the clinical status of patients affected by a disorder of consciousness (including PVS) despite the fact that this
stimulation did not induce persistent and clinically evident conscious behavior in patients [45]. Vanhoecke and
Hariz performed a systematic review of the literature on
deep brain stimulation in patients with DoC and demonstrated that this technique is far from evident as a possible future therapeutic route for patients with PDoC
[46]. The proposed treatments for DoC have not reached
the level of “evidence-based treatments”, so more studies
with solid methodology and with a larger number of
patients are needed.
Prognosis

According to the AAN Guideline, when assessing the
natural history outcome of patients with PVS due to a
TBI episode, there is insufficient evidence to conclude
the frequency, the recovery of consciousness rate, or any
other outcomes [1]. Regarding non-TBI PVS, the guideline says that it is possible a 3-month survival in an 80%
of the cases, 17% will recover the consciousness at 6
months, and 60% of the cases will survive to even 8
months [1]. The prognosis or survival of the PDoC patients (regardless if they present PVS, MCS, or any
other) is related to the structural cause (brain injury,
stroke, anoxia-ischemia, meningitis, etc.), the age of the
patient, and the organ involvement [6]; however, prognosis is usually affected by three major factors: the time
spent in the PVS, the patient age, and the injury etiology
[2]. The fluctuation of the outcome prognosis (good or
bad) may be frequent during the clinical evolution, even
though the outcome is often determined at the beginning of the case or brain injury severity [6]. In one study,
the role of time prognosis when comparing 603 published cases of adults with PVS, the chance of recovering
independence at 1 year decreased over time from the
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first month, after 3 months and 6 months (18%, 12%,
and 3% respectively), as well, the consciousness recovery
rate decreased in a 42%, 27%, and 12% and the chances
to stay in the VS at 1 year were 19%, 35%, and 57% respectively (in both situations) in the same amount of
time [2]. Some literature indicates that the approximate
recovery time of consciousness for the patients in PVS
by a TBI might be after 12 months and within 3 to 6
months for those with PVS by non-traumatic injuries
[29]. It is important to bear in mind that patients could
survive decades regardless the prognostic and recovery
boundaries [7, 29]. According to some evidence, 10 to
24% of PVS patients might regain consciousness after
the event, but they could present marked functional impairment, and for younger patients, a better recovering
rate and prognosis has been evidenced [2, 10]. For Monti
et al., TBI PVS is associated with better prognosis and
outcomes at 1 year compared to non-TBI PVS when
considering recovery of independence (24% vs 4% respectively), and recovery of consciousness of 52% vs 13%
of the cases [2]. Nevertheless, when permanent VS is diagnosed, the recovery chances are “extremely low” and is
associated with severe disability, although on occasions,
the literature has shown late PVS recoveries [2].
Medical practice and bioethical challenges

There is a group of patients who are misdiagnosed with
PVS, having manifestations of consciousness; although it
is a situation according to the very rare literature, the
percentage is around (according to a recent systematic
review) the 34% of patients [47]. Therefore, a comprehensive neurological examination and daily measurement of consciousness with standardized scales is
recommended. On the other hand, we understand that
the PVS raises ethical debates, and it is never easy to
make decisions about what is the best intervention for
them, so it is very important to understand and know
how most people see this type of patient. Because of
some “miraculous recoveries” and the misdiagnosis rate,
the reversal and confident diagnosis of the PVS has been
doubted over the years affecting also the patients family
perspective [6, 12]. In a perception study carried out by
Gray et al. in 2011, they show us that people see PVS as
a particularly “more dead than dead” state; in this study,
they conducted three experiments: the first found that
patients with PVS were perceived to have less mental
capacity than the dead; in turn, in the second experiment, they explained that this perception was possibly a
consequence of post-life beliefs; and in the third experiment, PVS was found to be perceived as “worse” than
death [48]. This study shows us that most people perceive that it is better to die than to live in a PVS, so it is
very important for decision-making to recognize that almost nobody wants to maintain a life indefinitely in a
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VS. Legal challenges cannot be ignored especially with
younger patients’ population. In this group of patients,
the common elements leading to severe neurological injury and ultimately PVS include trauma, drug use, and
overdoses. Multiple cases over the last few decades have
shown that elements of early care and progression have
major bearing on what transpires once PVS is established. Paucity of data connecting early phase with later
medico-legal course is not clear and future studies are
needed to better discern this realm of care in these complex patients.
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