
 

III./12.3. General aspects of the management of
patients with disorders of consciousness
The treatment of a patient suffering from a severe disorder of
consciousness (especially of arousal is affected) should not be delayed.
Physical findings are usually limited, thus it is a considerable challenge
for the physician to arrive at the correct diagnosis quickly. The first
question that arises is whether the disorder of consciousness is caused
by a functional disturbance or a structural brain lesion. This also
determines the order of steps to take. If history is available, it may be
very helpful. For example, the sudden onset of symptoms and the
presence of focal signs suggest a structural brain lesion, whereas a
gradual onset in patients with known chronic renal or hepatic diseases
or with a history of psychiatric disorders, causes other than the
structural lesion of the nervous system should be suspected.

Careful physical examination of the patient should be done parallel
with measures taken to prevent progression of the patient’s condition.
Coma, irrespective of its cause, is a life-threatening condition, so
priority of medical care must be assured at all times for these patients.
If possible, patients should be treated in an intensive care unit until
their recovery. Hospital physicians should request detailed verbal and
written information about the circumstances in which the disorder of
consciousness developed, and about the symptoms and vital signs at
first observation and their evolution during the transport of the patient
to the hospital. Personal data of any eyewitness(es) and of the health
care professionals providing first care should be documented as well.

1. ABC (airway, breathing, circulation): Take appropriate
measures when necessary.

2. Define the type and severity of the disorder of
consciousness. If the patient does not react to verbal stimuli
and seems to be sleeping, painful stimuli should be applied
without causing tissue damage or permanent marks. It’s
practical to apply painful stimuli first to areas innervated by
the trigeminal nerve (eyebrows, pressing of the
temporomandibular joints), because this way the reactivity of
the brainstem (ARAS) is also checked. Other painful stimuli
include the compression of the nails and the sternum, but it
must be kept in mind that any resulting movements may be of
spinal origin. In addition to grimacing (facial expressions) and
reflex movements of the extremities evoked by pain,
autonomic responses should also be observed. If the pulse rate
and/or the blood pressure increase after a painful stimulus on
the face, it shows that the reactivity of the rostral ventrolateral
medulla is preserved. In case of structural brain lesions, blood
pressure is usually high, whereas low blood pressure is a
common sign of intoxication with hypnotic drugs. An
unconscious patient should be intubated because of the risk of
aspiration and hypoventilation; if blood gas analysis shows
increased partial pressure of CO2, mechanical ventilation is
indicated. In addition to taking blood and urine samples for
complete blood tests and toxicology tests, blood glucose
bedside test should be immediately performed. In case of
hypoglycemia, the intravenous administration of 40 g of
glucose results in a prompt restoration of consciousness,
except if hypoglycemia has been long-lasting and brain



damage has occurred. Before the administration of glucose,
100 mg thiamine should also be injected in order to avoid
Wernicke’s encephalopathy, which may be precipitated by the
large amount of glucose. The glucose+thiamine cocktail is
useful in almost cases, regardless of the cause of
unconsciousness, because it improves the metabolic
environment of the brain.

3. If signs of recent injuries are seen on an unconscious
patient, immediate neuroimaging is indicated because of the
high risk of a structural lesion in the nervous system, even if
no focal symptoms are present. When trauma of the cervical
spine is suspected, the head has to be immobilized until the
x-ray investigation excludes vertebral fracture. In this case,
stimulation of the vestibular system may be done only with
caloric stimulation.

4. Neck stiffness or positive meningeal signs suggest
meningitis or subarachnoid hemorrhage, but they may also be
a symptom of imminent tonsillar herniation. If neuroimaging
excludes bleeding, lumbar puncture should be done to obtain
cerebrospinal fluid for detailed microscopic, chemical and
microbiological analysis. If neck stiffness is caused by raised
intracranial pressure, lumbar puncture is contraindicated as it
may promote tonsillar herniation.

5. The reactivity of the brainstem is tested by the examination
of brainstem reflexes. Brainstem reflexes may also give
information about the lesion of certain parts of the brainstem.
The degree of brainstem reactivity has prognostic significance
in most cases. The nuclei of the oculomotor system and its
connections are in close proximity to the ARAS, thus it is very
likely that some degree of abnormality of the oculomotor
system and/or the pupillary reflexes is seen in structural
lesions of the brainstem. Brainstem reflexes are examined in
the following order:

a.) The pupillary light-reflex: before testing the pupils,
iatrogenic effects should be excluded (e.g. the
administration of mydriatic agents before an
ophthalmoscopic investigation). Both the illuminated and
the contralateral pupil should be observed. If pupils are
symmetric and reacting in an unconscious patient, a
pharmacological effect is suspected (myosis: opiate, alkyl
phosphate intoxication; mydriasis: atropine effect).
Bilateral unreactive pupils can be a sign of central
herniation (diencephalon compression) or serious
intoxication by hypnotics. Anisocoria - unexplained by
eye trauma or a previous operation – may be a sign of
uncal herniation on the side of the dilated, non-reacting
pupil. If the lesion of the oculomotor nerve is complete,
ptosis and the downward and outward position of the
affected eye are also seen in addition to the dilated and
unreactive pupil. After checking the light reflex, an
ophthalmoscopic examination should be done.
Papillaedema suggests a subacute intracranial space
occupying lesion (e.g. tumors, slowly growing traumatic
bleedings, hydrocephalus, etc.). If intracranial pressure
rises quickly, there is no time for papillaedema to
develop.



b.) The corneal reflex is a trigeminofacial reflex. The
cornea is stimulated with a cotton filament which evokes
blinking on both sides. Both eyes should be checked. An
asymmetric response suggests a structural lesion of the
brainstem. The bilateral absence of corneal reflex is a
poor prognostic sign in structural lesions of the
brainstem.

c.) The position of the eyeballs and the vestibuloocular
reflex: The horizontal, conjugated deviation of the eyes
usually suggests a supratentorial structural lesion. If
vertical deviation is present, a structural lesion is
suspected in the mesodiencephalic region, but it may also
develop in liver failure or following global cerebral
ischemia. A disconjugate eye position and skew deviation
are signs of tegmental lesion.

The vestibuloocular reflex (VOR) has great clinical
significance. The reflex arch starts in the vestibular nuclei
at the pontomedullary level, then involves the abducens
nucleus, the medial longitudinal fascicle and the
oculomotor nucleus. Thus the reflex involves in the
vertical direction the whole tegmentum of the brainstem.
The VOR can be examined both by caloric and kinetic
stimulation. However, a possible injury of the cervical
spine should be excluded before performing kinetic
stimulation. The maneuver is forbidden in the presence of
vertebral fracture because of the risk of spinal cord
injury.

During kinetic stimulation, the head should be first flexed
by 30 degrees, as this is the optimal position for
stimulating the horizontal semicircular canal. The eyelids
are kept open by the examiner’s fingers and the head is
rapidly turned to one side. If the brainstem is intact, the
eyes will move conjugately opposite to the direction of
head turning. A disconjugate response suggests a lesion
of the medial longitudinal fascicle. The absence of any
response is called ʽdoll’s eye phenomenon’.

In caloric stimulation, by changing the temperature of the
eardrum, a flow of endolymph in the nearby horizontal
semicircular canal is evoked. Stimulation with cold water
is easier because the temperature gradient is larger than
with warm water. Cooling creates a flow from the
direction of the ampulla, which leads to the closing of the
mechanosensitive ion channels of hair cells and to the
decrease of their discharge frequency, consequently the
ipsilateral medial vestibular nucleus is inhibited (the
medial vestibular nucleus is the most important vestibular
nucleus in the VOR, which excites the contralateral
abducens nucleus). Thus, the resting activity of the
contralateral horizontal semicircular canal becomes
relatively stronger, and the eyeballs slowly move in the
direction of the ear stimulated with cold. Nystagmus does
not develop in an unconscious patient, only the slow
tonic deviation of the eyes is seen. Both sides should be
stimulated. The test is done the following way: first the



external auditory canal is checked, then 50 ml of cold
infusion solution stored in a refrigerator (4°C) is removed
by a syringe and injected into the ear canal over the
course of one minute, collecting the outcoming water in a
bowl. The reaction evoked is observed. The effect of hot
water stimulus is just the opposite (conjugate deviation of
the eyes away from the stimulus), but because of the
smaller temperature gradient (water with a temperature
above 45°C may cause burns) a larger amount of water
and longer stimulation are needed. A vertical eye
movements caused by caloric stimulation may suggest an
intoxication with hypnotic drugs, because the horizontal
gaze centers of the brainstem are more sensitive to
sedative effects.

d.) Bulbar reflexes: In case of a severe disorder of
arousal (stupor, coma), endotracheal intubation is
indicated in order to maintain free airways and to avoid
aspiration. After intubation, a nasogastric tube should
also be placed. If intoxication is suspected, a sample of
stomach content should be obtained and gastric lavage
should be performed. The coughing reflex may be evoked
by a plastic suction catheter inserted into the airways. If
the coughing reflex is absent, mechanical ventilation is
necessary. If the absence of bulbar reflexes is not caused
by intoxication or metabolic disorders, the outcome is
usually fatal.

e.) Abnormal respiratory rhythm may also have a
localizing value. The Cheyne-Stokes type crescendo-
decrescendo respiratory pattern is a sign of reduced CO2
sensitivity of the respiratory center, and it is usually
caused by extensive supratentorial damage (e.g.
hemispherical space-occupying lesion). Central
neurogenic hyperventilation can lead to serious alkalosis;
it may suggest a lesion of the rostral mesencephalon, but
it may also be of metabolic origin as a consequence of
severe acidosis. Apneustic respiration - characterized by
deep, gasping inspiration with a pause at full inspiration
followed by a brief, insufficient release - is a poor
prognostic sign. It is an indication of extensive damage to
the pontine tegmentum. Respiratory ataxia, a completely
irregular breathing pattern, is typical for lesions of the
medulla oblongata, and it is usually a preterminal sign

6. Examination of the motor system:
In an unconscious patient, the posture of the patient and the
reactions given to painful stimuli may help in identifying the
site of lesion. Asymmetric muscle tone, withdrawal
movements, and tendon reflexes, and unilateral pyramidal
signs indicate a hemiparesis and a hemispherical origin in
most cases. In decorticate and decerebrate states, symptoms
are usually symmetric. In decorticate posture, the upper
extremities are in flexion, and the lower extremities in
extension. It is a sign of extensive bilateral dysfunction or
damage above the level of the upper brainstem (red nucleus).



It typically develops after prolonged hypoglycemia, severe
trauma with diffuse axonal lesion, global cerebral ischemia,
and epileptic seizures. Withdrawal reactions to painful stimuli
are usually preserved. The metabolic origin of decorticate
posture is not uncommon, in contrast to the decerebrate
posture and reaction, which is a sign of structural damage of
the upper brainstem. Decerebrate posture is caused by
transtentorial herniation in most cases. In decerebrate posture,
all extremities are extended with a further increase of extensor
tone and appearance of bilateral pyramidal signs (Babinski
sign) when a painful stimulus is applied. Decerebration is
considered to be a disinhibition phenomenon. It is generated
by the lateral vestibulospinal tract which runs from the lateral
vestibular nucleus (Deiter’s nucleus) to the spinal
motoneurons of the ipsilateral axial and limb extensor
muscles. Normally, this response is elicited by vestibular
stimuli, and it is called supporting reaction. If there is bilateral
brainstem damage below the level of the red nucleus, the
inhibitory connections passing from the red nucleus to the
Deiter’s nucleus are interrupted leading to the disinhibition of
this vestibular reaction.

Generalized myoclonus and exaggerated startle reaction
(appearing spontaneously or triggered by minimal sound
stimuli) are characteristic in diffuse cortical damage,
especially after global cerebral ischemia, lasting for a few
days.

The severity of the disorder of arousal may be assessed using the
Glasgow Coma Scale, which is based on the ability of movement, eye
opening and verbal response. The maximum score is 15 points. The
Glasgow Coma Scale does not replace the thorough physical
examination of the patient, but the change of scores over time is an
indicator of the changing condition of the patient. The scale gives
crude information about the reactivity of the nervous system of a given
patient, and it may be used when the data of a large population of
patients is analyzed statistically to make general prognostic
conclusions. The Glasgow Coma Scale is primarily used in
traumatological and neurosurgical units.

In summary, physical examination is limited in unconscious patients,
lasting usually not longer than10-15 minutes. If physical findings or
information from the history suggest focal cerebral damage,
neuroimaging should be performed immediately. A disorder of arousal
without focal signs is typical for extracerebral diseases, such as
intoxication, metabolic disorders, and a postconvulsive state. In these
cases, blood tests, toxicological screening and EEG are usually more
informative than neuroimaging examinations. EEG shows typical
changes after global ischemia, in hepatic and renal failure, in drug
intoxication caused by benzodiazepines, barbiturates and other
hypnotics. Furthermore, EEG is the only method than can detect
epileptic activity. The reactivity of EEG activity after awakening
stimuli has a prognostic significance.


