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D
ysautonomia is one of a number of names used to
describe a clinical syndrome affecting a subgroup
of survivors of acquired brain injury (ABI).1 The

syndrome consists of paroxysmal elevations of autonom-
ic nervous system (ANS) parameters, for example, heart
rates (HR) up to 190 beats per minute, respiratory rates
(RR) of 60 breaths per minute, temperatures to 42°C,
arterial blood pressures (BP) of 170/120mmHg and
sweating. These signs are accompanied by assorted forms
of muscle overactivity such as decerebrate or decorticate
posturing, dystonias, rigidity and spasticity. 

Traumatic brain injury (TBI) is the most commonly
reported causative condition, with an estimated incidence
of 8-15% in moderate and severe TBI admitted to an inten-
sive care unit (ICU).2 There is no incidence data on other
aetiologies, although anecdotally dysautonomia appears to
be much rarer. Acute neurological events that have been
reported to precipitate dysautonomia include: spontaneous
subarachnoid or intracerebral haemorrhages, pressure
from tumours, intra-aqueductal abscess, hydrocephalus
and cerebral hypoxia in the absence of other trauma.3

In a prospective cohort study,2 dysautonomic subjects
had a significantly worse outcome, a greater period of
hospitalisation and higher estimated costs compared to
non-dysautonomic survivors of TBI. However, dysauto-
nomic and non-dysautonomic patients were found to
have a comparable degree of improvement with rehabili-
tation, albeit dysautonomic patients start at a lower point
and take longer to improve.1

There is considerable disparity between the estimated
incidence of dysautonomia in prospective research and
the quantity of scientific literature. There are a number of
plausible explanations for this discrepancy. The most
apparent difficulty is the proliferative and synonymous
nature of the nomenclature, with at least 10 different
names being used for the same condition. These include
paroxysmal sympathetic storms, autonomic dysfunction
syndrome, acute midbrain syndrome, hypothalamic-mid-
brain dysregulation syndrome, fever of central origin,
hyperpyrexia associated with muscle contraction, dysau-
tonomia, sympathetic or autonomic storming and parox-
ysmal autonomic instability with dystonia.3

Another explanation for the discrepancy is that dysau-
tonomia is currently a diagnosis of exclusion and relies on
a high index of suspicion. Firstly, some degree of auto-
nomic arousal is a common feature during the early post-
acute recovery from ABI and there is no clear threshold
where this activity should become classified as dysautono-
mia. Furthermore, dysautonomia shares a high degree of
overlap with the presentation of common complications
such as opioid withdrawal, epileptic seizures, and sepsis,
as well as rarer conditions such as neuroleptic malignant
syndrome, malignant hyperthermia and others.3

Natural history / clinical features
Analysis of the hospital course of post TBI dysautonomia
suggests that the syndrome follows a common three phase
pattern. The first phase runs from admission to ICU to
the cessation of paralysis and/or sedation. There is little to
differentiate the dysautonomic and non-dysautonomic
patients in terms of physiological variables during this
stage.1

The second phase commences with the cessation of reg-
ular sedation. The dysautonomic patient will usually have
consistently raised HR and temperature, and increasing
regional muscle tone. Paroxysms of posturing and ANS

overactivity are superimposed on these elevated baseline
levels. In the early parts of this second phase, episodes are
frequent, prolonged and intense. Some episodes will be
provoked by identifiable stimuli (for example, pain, endo-
tracheal suctioning, passive movements such as turning,
bathing and muscle stretching, constipation, a kinked uri-
nary catheter, emotional stimuli, as well as environmental
stimuli such as loud noises),3 but others show no overt
cause. The pattern of posturing is most often asymmetri-
cal and may not fit into classical decorticate or decerebrate
postures.4 With increasing time post injury, the paroxysms
decrease in duration, frequency and magnitude; resting
BP, RR, HR and temperature return to normal. The pat-
tern of posturing may change, revealing an underlying
tetraplegia or other focal neurological deficit. Sweating
patterns often alter, from whole body to upper trunk,
head and neck, before ceasing entirely.5 In the majority of
patients, background muscle tone increases with variable
flexor, extensor or mixed dystonias in the limbs, neck,
trunk and facial muscles. The end of phase two is marked
by the cessation of regular dysautonomic paroxysms.
Extinguishment of episodes usually coincides with
improving neurological status, although most are left with
some degree of dystonia and spasticity.1 The high degree
of physical disability can prevent voluntary muscle activi-
ty, limiting the accuracy of cognitive assessment. 

The final phase commences with the termination of
regular paroxysms, though by this stage, dysautonomia
patients with severe dystonia will have major deformities
of joints and markedly reduced range of movement.1

Although ANS variables are within normal limits, noxious
stimuli may still provoke an episode for at least 14 months
post injury.6 Patients who develop a mechanism for com-
munication often report persistent abnormal painful
responses to normally non-noxious stimuli.

Management 
Pharmacological management is difficult and there is lim-
ited data available to guide decision-making. In the ICU
setting, widespread use of paralysis/sedation has been
shown to delay the onset of clinical features.1 Anecdotally,
the best available evidence for treatment efficacy includes
bromocriptine, gabapentin and intrathecal baclofen
(ITB).7,8 Intravenous morphine and midazolam are effec-
tive but have problematic sedative effects. Drugs with
sympathetic activity (particularly clonidine, propanolol
and labetolol) are also commonly used; however there are
suggestions that these drugs treat the symptoms rather
than the underlying disease process. Equally, there is no
evidence that anticonvulsants other than gabapentin are
effective in this condition. The potential to trigger parox-
ysms via noxious stimuli has led one author to suggest
pre-treatment in this context.9

The rehabilitation management of dysautonomia cen-
tres on the usual approach of minimising unnecessary
disability and complications while maximising the poten-
tial for the individual to regain a maximal quality of life.
In the rehabilitation setting, this includes adequate fluids,
nutrition, and spasticity management including splinting,
serial casting and pressure area management. Given the
combination of spasticity and nociception, ITB is increas-
ingly being used earlier in the management. 

Clinical significance
There are a variety of reasons to believe that dysautonomia
warrants active management. A lack of early recognition
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and management contributes to increased
morbidity. In particular, core temperatures
above 38-39°C produce neuronal death in ani-
mal brain injury models.10,11 While transient
temperatures at these levels occur in 68% of
people following severe TBI,11 dysautonomic
subjects mean daily maximum temperatures
can remain above this level for more than two
weeks.1 The increased metabolic consumption
of posturing patients12 and prolonged irregu-
larities of gastrointestinal tract function13 pro-
duce a highly catabolic state causing an esti-
mated 25% decrease in body weight.1 The sub-
sequent malnourishment places the individual
at risk of developing critical illness neuropa-
thy. Spastic tetraparesis in patients at rest and
dystonic posturing during paroxysms are typ-
ical; and combined with weight loss, these lead
to increased risk of pain, pressure areas and
contractures. Dysautonomic episodes make
splinting an extremely difficult prospect, with
potential complications such as pressure areas
and ruptured tendons. Lack of voluntary
movement and the potential for ‘locked-in’
syndromes to occur1,14 can result in under-

managed pain or a misdiagnosis of persistent
vegetative state.

Pathophysiology
While the earliest theories proposed an epilep-
togenic aetiology,15 multiple attempts to either
identify or treat epilepsy in dysautonomic
patients have produced negative results.3 There
is greater evidence for supporting a disconnec-
tion pathogenesis. The limited autopsy and
pathophysiological data has recently been
reviewed, suggesting that the critical region of
interest in dysautonomia is the mesen-
cephalon.3 Conventional disconnection theo-
ries suggest that excitatory centre/s located in
the upper brainstem and diencephalon drive
paroxysms. A more recent disconnection theo-
ry, the Excitatory:Inhibitory Ratio (EIR)
Model,16 suggests the causative brain-
stem/diencephalic centres are inhibitory in
nature, with damage releasing excitatory spinal
cord processes.

Evidence from literature on dysautonomia
and other conditions suggests that disconnec-
tion syndromes can result from structural

and/or functional disconnection. Accordingly,
functional disconnection may ensue from
transient exacerbations of structural change
(such as raised ICP) or neurotransmitter
abnormalities. 

Conclusion
The clinical research clearly shows that dysau-
tonomia places a considerable burden on both
patient and health care services and that there
is potential for reducing this burden through
timely recognition and intervention. However,
the field is hampered by under-recognition,
misdiagnosis, a poor understanding of patho-
physiology and anecdotal management proto-
cols. Recent advances suggest that new physio-
logical investigatory techniques will allow the
development of evidence based treatment par-
adigms for the first time. It is hoped that more
effective treatment protocols will, in turn,
result in improved outcomes and decreased
overall costs. It is recommended that multi-
centre research be utilised and targeted
towards modifying outcomes for patients with
this condition.
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