OPEN a ACCESS Freely available online

International Journal of Physical

Medicine & Rehabilitation

Short Communication

Paroxysmal Sympathetic Hyperactivity and the Need for Individualized Care
with Regular Monitoring

Craig H Lichtblau!’, Scott Raffa?, Kaveh Asadi?, Christopher Warburton?, Gabrielle Meli#, Allyson

Gorman’®

IMedical Director, Osseointegration Program, Physical Medicine and Rehabilitation Consultant to the Paley Orthopedic and Spine
Institute at St. Mary’s Medical Center, West Palm Beach, FL, USA, Consultant to Children’s Medical Services for the State of
Florida, District 9; 2Neurosurgeon, Paley Orthopedic and Spine Institute at St. Mary’s Medical Center, West Palm Beach, FL, USA;
3Pediatric Neurosurgeon, Paley Orthopedic and Spine Institute at St. Mary’s Medical Center, West Palm Beach, FL, USA;

#University of Miami Miller School of Medicine, Miami, FL, USA; *Medical College of Wisconsin, Wauwatosa, W1, USA

DESCRIPTION

Paroxysmal Sympathetic Hyperactivity (PSH), also known as
autonomic storming, results from sympathetic nervous system
dysregulation [1,2]. PSH can follow any type of severe acquired
brain injury but most commonly occurs after Traumatic Brain
Injury (TBI). Specifically, whereas the prevalence of PSH
following TBI is 33%, the prevalence is only 6% with other
conditions [3]. Those who survive TBI have up to a 10% chance

of developing PSH [4,5].

PSH usually occurs within a week of a TBI, with the likelihood
decreasing over time as the brain recovers [4,6]. Poor
neurological outcomes occur when PSH develops earlier
following severe traumatic brain injury and when the PSH
symptoms are more severe [7].

The condition presents as excessive sympathetic activity that
occurs in recurrent episodes, which are frequently triggered by
certain types of stimulation [8,9]. These episodes eventually
cease, often once an abortive medication has been administered.

Challenges in the diagnosis and treatment of PSH jeopardize the
health of those with the condition and necessitate consideration
of aid and attendant care for these patients. Here we summarize
key features of PSH and highlight how its proper management
requires specialized care and regular monitoring to prevent life-
threatening complications.

The pathogenesis of PSH is not well understood,
obfuscating proper and rapid diagnosis
The diagnostic tool best used at present for identifying PSH in

those who have suffered a TBI is the Paroxysmal Sympathetic
Hyperactivity-Assessment Measure (PSH-AM) scale, which

assesses the presence of certain clinical features as well as their
intensity [2,7,10]. However, PSH diagnosis is challenging because
the pathogenesis of the condition is not entirely understood. As
a result, there is a lack of education amongst healthcare
providers around how to identify PSH [11]. Misdiagnosis also
frequently occurs due to this lack of education, as well as the
similar clinical features of PSH and other serious diseases, such
as hydrocephalus and septicemia [12,13].

The bulk of healthcare provider knowledge regarding PSH
focuses on the six core symptoms associated with the condition
and to a lesser extent, the comorbidities that tend to accompany
PSH. Most patients with PSH display some but not all the six
core symptoms [14]. These six symptoms include tachycardia,
tachypnea, hypertension, hyperthermia, hyperhidrosis
posturing [15]. According to one study, tachycardia is the most

and

common of these symptoms [13]. Common comorbidities
weight  loss, changes
immunodepression [16-19].

include cardiovascular and

There are clinical and demographic risk factors that
predict PSH development

Though the pathogenesis of PSH is not entirely understood,
certain predictive factors have been identified. For instance,
certain types of anatomical damage with TBI, such as focal
neural parenchymal, increases the likelihood of developing PSH
[20]. Similarly, damage to the deeper areas of the brain is
associated with PSH risk. Accordingly, brainstem, corpus
callosum and periventricular white matter injuries are more
likely to lead to PSH than injuries closer to the cortex [21].
Lesions that are scattered and axonal injuries that are diffuse are

also associated with PSH [22].
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In addition to anatomical risk factors, age, sex and Glasgow
Coma Score (GCS) are also correlated with PSH risk. Among
adults, older people are less likely to suffer PSH [23]. Women
are also less likely than men to develop the condition [24].
Patients with higher GCS also appear to be somewhat protected
from PSH compared to those with severe TBI and GCS lower
than 8 points [25,26]. Further, GCS is observed to decrease
during PSH episodes and to rise between episodes.

Lack of precise treatment paradigm necessitates
individualized care

Conventional interventions for PSH include sedation, muscle
relaxation and analgesia [27]. B-blockers and opioids are
pharmaceuticals commonly used to treat the condition [28,29].
Most people with PSH require a combination of medications for
treatment and to prevent problematic episodes [30].

It is critical that PSH is recognized and diagnosed rapidly, as
untreated PSH is likely to worsen and can lead to serious
complications. Compounding the risk of undiagnosed PSH is
the potential for unnecessary interventions to treat symptoms or
misdiagnosed conditions.

Because there tend to be several symptoms present upon
diagnosis of PSH, it is also vital that the urgency of treating each
symptom be clarified before treatment is initiated [19]. For
instance, in the case of hyperthermia, interventions for cooling
are a priority, whereas hydration is potentially more essential in
patients with hyperhidrosis [31].

Despite a general standard of care for PSH, significant
individual differences in PSH manifestation have prevented the
development of highly effective and precise therapies for the
condition [31]. Individualized care focused on the unique
conditions and pathophysiology of each patient is therefore
required to optimize outcomes across the PSH patient
population.

Aid and attendant care can improve outcomes in

PSH

Because people with PSH suffer events, the onset of which may
not be entirely predictable, these patients need ongoing
monitoring so that complications can be avoided or rapidly
addressed, and catastrophic outcomes can be prevented. In
addition to intervening in potentially life-threatening situations,
there are several other ways in which the appropriate level and
amount of aid and attendant care may support PSH patients.

Managing medication is one way aid and attendant care can
improve outcomes for those with PSH. For instance, they can
help to minimize unwanted side effects and prevent overdosing,
which are priorities of PSH. They can also contribute to a
positive impact on the progression of PSH recovery through
careful dose titration and initiating the switching of medications
and therapies as appropriate [31].

Modifying the patient’s environment and diet are other critical
ways aid and attendant care can benefit those with PSH [17,32].
For instance, it is important to prevent environmental stimuli
that may trigger episodes, including variations in room
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temperature. Proper nutrition can also contribute to reduced
rates of longterm mortality from PSH. The introduction and
management of mineral supplementation and enteral feeding
represent ways care providers can support nutrition [33].

CONCLUSION

Through mechanisms that are not entirely clear, dysregulation of
the sympathetic nervous system following severe TBI can lead to
PSH. Though this condition does not manifest in a uniform or
highly predictable manner, it is associated with several symptoms
and comorbidities, including tachycardia and weight loss,
respectively. It can lead to serious complications, and
unfortunately, there is not currently a highly effective treatment
paradigm for PSH.

The array of clinical features and potential treatment options
across the PSH population highlights the critical importance of
individualized care to ensure the best outcomes for each patient.
Additionally, as PSH is associated with relatively unpredictable
episodes that must be addressed in real-time, regular monitoring
is vital to prevent catastrophic events. Several aspects of a PSH
patient’s daily routine, including their environmental stimuli
and nutrition, must also be personalized and regularly managed.
As such, the appropriate amount and level of aid and attendant
care should be recommended to improve outcomes in those

with PSH.
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