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Abstract The number of people surviving sudden cardiac
arrest (SCA) is increasing. Clinical and population-based
sciences are improving lay chest compression rates and
use of automated electronic defibrillators, which will con-
tinue to have an impact on future SCA victims, and subse-
quently, the number of survivors requiring acute and reha-
bilitation care. A large research and best clinical practice
guideline gap remains, however. The continuum of care
for rehabilitation and recovery after SCA is often
fragmented and underdeveloped, particularly for those re-
quiring specialized services due anoxic brain injury
resulting from the SCA. While some elements of rehabilita-
tion care are similar to that provided to other brain injury
survivors (e.g., traumatic brain injury), the unique patholo-
gy associated with a global insult like anoxic brain injury
may require modifications to standard therapies. The pur-
pose of this review is to describe the clinical evidence and
best practices for optimizing recovery after SCA. It will
further introduce experiential and research-derived
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concepts for neurorehabilitation care for the subpopulation
of SCA survivors with concurrent anoxic brain injury.
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Introduction
Background/Epidemiology

Sudden cardiac arrest (SCA) is estimated to affect 365,500
people outside of the hospital each year in the USA [1].
Etiology varies by age. Respiratory arrest is more common
in neonates and children; drug overdoses and arrhythmias
are common in adolescents or young adults; and drug over-
doses, coronary artery disease, and arrhythmias are most com-
mon in adults [2]. Recent targeted efforts to improve rates of
bystander initiated cardiopulmonary resuscitation (CPR) in-
clude mass public training in compression-only CPR, 911
dispatch-assisted telephone instruction, state legislation to
make CPR training mandatory in schools, and airport kiosk
simulators that teach and promote chest compression
quality [3].

Over the past 15 years, survival from SCA has improved in
multiple countries, with large database estimates ranging from
6 to 8% in 2006 to 10-12% in 2014, regardless of initial arrest
rhythm or age [4, 5]. About two thirds of deaths occur prior to
admission to the intensive care unit because CPR fails to re-
verse cardiac arrest. Among individuals admitted to the hos-
pital after CPR, about 70% die in the hospital as a conse-
quence of brain injury [6]. Among survivors discharged from
the hospital, many achieve “good” function, as typically mea-
sured and reported by Cerebral Performance Category or
modified Rankin scale [7, 8]. Despite good function on these
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broad scales, cognitive or physical impairments, affective dis-
turbances, and decreased return to premorbid activities com-
monly occur among SCA survivors [9, 10].

The optimum outcome measurement tools for SCA, and
the timing of their measurement, remain unknown [11]. In
contrast to other disease states, such as stroke, cancer, and
solid-organ transplant, core outcome sets and patient-
centered values after cardiac arrest are only recently being
assessed and prioritized for their relevance to SCA [12, 13].
However, SCA survivors comprise an increasing percentage
of individuals treated in both inpatient and outpatient rehabil-
itation settings. As survival rates continue to increase, the
importance of addressing SCA survivor symptoms and se-
quelae, including neurological symptoms/sequelae associated
with anoxic brain injury, will continue to rise.

Recognizing that survival after SCA is more complex than
“alive versus dead,” it is important to note that there are no
standard guidelines or recommendations for assessment and
treatment of SCA survivors prior to or after discharge from the
acute care hospital. This research gap contributes, in part, to
our lack of understanding regarding /#ow this subset of pa-
tients, and their families, experience life after discharge from
the hospital. Additionally, we lack comprehensive under-
standing of what long-term challenges they face, which may
impact quality of life for months to years or more [14]. SCA
survivors may have similar needs to other patients requiring
intensive care or to those who sustained a traumatic or other
acquired brain injury (e.g., hypoxic brain injury) or who did
not suffer cardiac arrest but required an automatic implantable
cardioverter defibrillator (ICD); however, differences in func-
tional needs between groups have not been studied. This re-
view highlights domains important to consider in the rehabil-
itation of SCA survivors, including their families and commu-
nities, and identifies needed areas of rehabilitation research for
this population.

Initial Assessments and Prognostication

Patients suffering cardiac arrest who wake up immediately
after resuscitation fare well, although the amount of time re-
quired to cause permanent ischemia-reperfusion injury [15] to
the body, especially the brain, may be different among indi-
viduals. A “short” period of pulselessness, such as 1-5 min,
may produce subtle to no hypoxic brain injury effects in some
people, depending on the cognitive assessments or outcome
measures employed. Anecdotally, patients can be neurologi-
cally devastated after only a few minutes of arrest and sur-
vived fully “neurologically intact” after prolonged periods
(>20-30 min) of arrest [16, 17]. The performance character-
istics of imaging and biomarker tests limit clinical abilities to
prognosticate the outcome for a comatose survivor of cardiac
arrest [18], which is further confused because clinicians vary
widely in the time they may wait for awakening before

withdrawal of care [19]. While several US case series
[20-23] have suggested that delayed awakening is common,
variations in medical provider decision-making and family
counseling at the time of providing critical, life-sustaining
therapies confound studies using combined data sets to eval-
uate who survives cardiac arrest.

Medical Issues and Considerations

Survivors of cardiac arrest in acute care may have new or
ongoing, concurrent medical needs, managed by various sub-
specialists. New medical concerns may range from the addi-
tion of daily medications (e.g., antihypertensives, antiepilep-
tics, and mood stabilizers) and the need for an ICD to new
onset renal or respiratory failure, potentially requiring long-
term hemodialysis or ventilator dependence and tracheostomy
care. The previously healthy patient may have a difficult time
accepting the need for lifestyle changes and chronic medical
care, while patients with prior medical conditions may need
additional support integrating new medical specialists with
established care providers. Broad education across the pa-
tient’s system of care is needed to facilitate patient-centered
comprehensive care.

The post-cardiac arrest patient shares many problems with
other graduates of intensive care. For example, long-term me-
chanical ventilation may have resulted in new tracheostomy,
vocal cord dysfunction, dysphagia, or other pulmonary com-
promise. Other procedures, such as central venous and arterial
lines, dialysis catheters, chest tubes, or drains, may leave re-
sidual pain or healing wounds. Coma and critical illness may
contribute to significant weight loss, deconditioning, and even
myopathy. Specific to survivors of CPR, multiple rib fractures
can result in chest wall pain and issues with pulmonary toilet.
Anecdotally, patients who had CPR report pain most com-
monly at the sternal-costal junction, which is reminiscent of
the post-cardiac surgery patient who has sternotomy pain.
Similar therapeutic approaches may benefit these complaints
(cough pillow, incentive spirometry, systemic, or local non-
steroidal analgesic medications).

Depending on the etiology of arrest, both pediatric and
adult survivors may face long-term anxiety regarding second-
ary prevention of recurrent events. Patients may be discharged
with a temporary life vest until it is determined that an ICD is
needed. Significant research has been done with patients who
require an ICD and their families, and findings demonstrate
the fear associated with potentially being shocked by a new
device and the post-traumatic stress resulting from a device
firing, either appropriately or inappropriately [24, 25].
Research further suggests that patients may alter behavior,
avoid physical exertion, and have decreased quality of life as
a result [26, 27]. These issues require consideration when
formulating an approach to rehabilitation and recovery; they
have the potential to influence relationships with family,
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friends, and coworkers, thereby affecting the patient’s ability
to function in society.

Neurological Injury and Sequelae

SCA survivors have the potential for disorders of conscious-
ness (DOC) as well as various motor, functional, cognitive,
behavioral, and emotional difficulties (see Table 1). While
many of these problems overlap in presentation with other
acquired forms of brain injury, the underlying pathology can
be quite different. As such, some unique approaches to treat-
ment are emerging as we gain more experience evaluating and
treating symptoms and sequelae that are present among these
individuals. In general, recovery from significant anoxic brain
injury typically is considered to be more limited than recovery
from traumatic brain injury (TBI) [28-30]. However, SCA
survivors with brain injury are an emerging subgroup of an-
oxic brain injury survivors, and more research is needed to
define the natural history of their recovery.

While typically less well studied compared to TBI, individ-
uals with anoxic brain injury (from multiple etiologies, includ-
ing SCA) are often at risk for many of the same complications
(e.g., mental health, cognitive deficits, seizures, spasticity)
observed with TBI and other types of acquired brain injury
[14]. The advent of intensive care treatment programs that
include targeted temperature management has resulted in lon-
ger durations of support and more intensive monitoring for
comatose patients after cardiac arrest [31]. Some long-term
survivors have experienced post-cardiac arrest seizures, which
were long thought to be untreatable, and require titration or
weaning of anticonvulsant medications [32].

The high prevalence of movement disorders in the anoxic
brain injury population suggests unique differences in etiolo-
gy and pathological vulnerabilities compared to TBI or other
acquired brain injuries. Our clinical experience and that of
others suggest that myoclonus, tremor, chorea, and other less
well-defined motor restlessness can occur frequently after an-
oxic brain injury, including that arising from SCA [33].
Ischemic vulnerability, leading to disrupted basal ganglia
and cerebellar circuitry, may contribute to these findings [34,
35].

Models of Comprehensive Post-Cardiac Arrest Care

Some acute health care centers have developed a niche in
post-cardiac arrest care, including protocolized rehabilitation
assessment and treatment plans. At these institutions, a special
post-cardiac arrest team, including emergency medicine, crit-
ical care, cardiology, and neurology providers, coordinates
acute inpatient medical care and subspecialty consultations.
As patients on-service stabilize, multidisciplinary care path-
ways incorporate specialists from physical medicine and reha-
bilitation, speech language pathology, and physical and
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occupational therapy. Early considerations for discharge plan-
ning prioritize rehabilitation services. Post-discharge follow-
up with patients and families is often a routine extension of the
team’s acute care pathway [36]. However, research is needed
to determine if/how these multidisciplinary treatment and
management algorithms affect health care utilization and
functional recovery over the long term.

Rehabilitation physicians that are a part of the post-cardiac
arrest team are tasked with considering the potential for par-
ticipation and medical readiness for patients after SCA.
Patients can have a wide range of presentations and hospital
courses, making prognosis a challenge. Further, patients can
have a wide range of functional deficits despite minimal ra-
diographic findings. For individuals with severe neurological
injury, evoked potentials can be informative for identifying
patients with vanishingly small chance of recovering cortical
functions in addition to other clinical findings [37, 38]. Initial
acute care pharmacological interventions may be aimed at
improving arousal and participation (see Table 1). Acute care
rehabilitation physicians need to also consider each individ-
ual’s comorbid conditions, and the influence of such condi-
tions on neuropharmacology selection and exercise tolerance,
in anticipation of whether a proposed level of post-acute care
rehabilitation is appropriate. For those who need post-acute
inpatient care, the need for ICD placement, as well as trache-
ostomy and feeding tube placement, should be established as a
condition for transition to the next level of care.

Acute care discharge planning for SCA survivors is also an
opportune time to teach or review the principles of basic life
support with the patient and family. Some hospitals have in-
stituted programs to teach chest compressions (CPR) and au-
tomated external defibrillator (AED) use, routinely, prior to
patient discharge. This is especially important since families
are often the persons likely to witness the patient have another
cardiac arrest. Epidemiological studies have found that family
bystanders often are less likely to initiate CPR [39, 40]. The
same opportunity for reviewing basic life support is available
at some institutions for parents of newborns prior to discharge
[41], arming parents with skills to respond to the child who
stops breathing, is choking, or who drowns. Simple interven-
tions targeted at individuals at the point of health system tran-
sitions have the potential to impact communities and genera-
tions, cultivating a culture of action and preparedness for car-
diopulmonary emergencies.

Most hospitals with low numbers of survivors, or few re-
sources for a post-cardiac arrest team approach, may need to
utilize other existing infrastructures to deliver similar care. In
this case, the first step is recognizing the SCA population and
developing a system to integrate them into existing pathways
prior to discharge. Existing pathways may include TBI and
stroke programs, given similarities with the anoxic brain inju-
ry associated with the cardiac arrest. Also, congestive heart
failure and cardiac device (ICD) education programs have
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Table 1 Neurological symptoms
and disorders after SCA—
assessment and treatment
considerations

Disorder type

Selected assessments

Treatment

Disorder of
consciousness

* Coma
* Vegetative state

* Minimally
conscious

Locked in syndrome
* Complete
* Incomplete

Cognitive deficits

* Encoding and
attention

» Executive function
* Memory

* Motor processing
speed

Behavioral
* Agitation,
impulsivity
* Apathy, abulia

Emotional/affective
* Anxiety
* Depression

 Post-traumatic
stress Disorder

Vision
« Cortical anoxia

* Ischemic optic
neuropathy

* Visual perceptual
deficits

Balance and gait
* Ataxia

* Dysmetria
Spasticity

* Spasticity
 Contracture

Movement disorders

Metrics
* JFK Coma Recovery Scale
» Somatosensory-evoked potentials
* Brain stem, auditory-evoked potentials
* Electroencephalography
* Alpha/theta coma

Metrics
Functional cognition

* Functional independence measure
(FIM)

Neuropsychological screening

» Montreal Cognitive Assessment
(MOCA)

Metrics
« Agitated Behavioral Scale
* O-log
* Galveston Orientation and Amnesia
Test (GOAT)

* Frontal Systems Behavioral Scale
(FrsBe)

Metrics

* Patient Health Questionnaire 9-item
Scale

* Generalized Anxiety Disorder 7-item
scale

* PTSD Symptoms Scale

Metrics
* Acuity testing
» OT Vision Functional Evaluation
* Visual evoked potentials
* Electrooculography

* Electroretinography
Metrics

* Berg Balance Scale

* Scale for the Assessment and Rating of
Ataxia (SARA)

Metrics
* Modified Ashworth Scale

Metrics

Pharmacologic treatments

» Dopamine agents (?)

* Cholinergic agents

* GABAergic agents
IPR Therapy Program

* Sensory stimulation

* ROM, positioning

» Equipment evaluation

* Family training
Pharmacological therapies

* Cholinergic agents

* GABAergic agents

» Dopamine agents (?)
Non-pharmacological treatment

* Speech language therapies

* Cognitive rehabilitation
Pharmacologic treatment

* Beta-blockers

* Atypical antipsychotics

* Cholinergic agents

» Dopamine agents (?)
Non-pharmacological treatments

* Cognitive-behavioral therapy

» Low-stimulation environments
Non-pharmacologic treatments

* Support groups

* Cognitive-behavioral therapy

» Mindfulness, yoga
Pharmacologic treatments
SSRIs/SNRIs
Non-pharmacological treatments

» Low-vision adaptations

* Sensorimotor vision therapy

* Orthoptics

* Neurovisual processing therapy

Non-pharmacological

* Multisensory feedback during
functional training

* Gait training
Non-pharmacological treatment

* Splinting and range of motion
Pharmacological treatment

* Neurochemolytics

* Botulinum toxin

* Phenol

* Systemic treatments

* Baclofen

* Dantrium

Non-pharmacological therapy
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Table 1 (continued)
Disorder type

Selected assessments

Treatment

¢ Choreatic
movements

* Myoclonus
* Tremors

* Hyperkinesis,
akathisia

» Abnormal Involuntary Movement
Scale

* Clinical Rating Scale for Tremor
» Barnes Akathisia Rating Scale (BARS)

» Fall risk precautions
» Weighted utensils
» Multisensory feedback functional
training
Pharmacological treatments
* Benzodiazepines
* Levetiracetam

* Non-benzodiazepine GABAergic
agents

* Beta-blockers
* Cholinergic agents

* Valproate

some overlap in treatment goals, since many SCA patients
require heart function and ICD monitoring after discharge.
Further, there is an emerging awareness of post-intensive care
unit syndromes, wherein there are overlapping concerns for
post-ICU critical illness myopathy, sleep disturbances, and
cognitive impairment. Pilot ICU follow-up clinics have been
established to address these areas of concern and the post-ICU
follow-up fragmentation; however, evidence for resultant-im-
proved, patient-centered outcomes remains scarce [42].
Outside of electronic notifications, widespread education
and nurse or physician champions may be needed to ensure
that SCA patients are referred to existing pathways.

Hospital-based systems targeting care toward the SCA sur-
vivor population will be imperfect, especially when patients
“look well” and are discharged home quickly. Primary care
providers, including pediatricians, require education and
awareness for common challenges after surviving cardiac ar-
rest. These providers may have the prime opportunity to
screen patients for rehabilitation needs and/or refer them to a
rehabilitation specialist for further care. The sheer number of
potential referring providers is huge, however, and individuals
in need of rehabilitation care may still be missed. Novel out-
patient care algorithms to capture patients include improved
awareness and screening among cardiac rehabilitation pro-
grams and device specialists and improved coordination of
care between hospital and outpatient providers. These algo-
rithms are similar to oncology survivorship plans, which orig-
inate with the oncology team and guide primary care providers
regarding long-term treatment sequelae, screening recommen-
dations, and the need for potential emotional and mental
health support [43—46].

Finally, SCA survivors who are discharged to skilled nurs-
ing facilities (SNFs) or long-term acute care (LTAC) facilities
also represent a population with potential missed opportuni-
ties for rehabilitation care. The number of SCA survivors in
this group is estimated at 30-35% of survivors at hospital
discharge [47]. Patients may not receive rehabilitative services
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for various reasons, including the perception that significant
improvement in physical or cognitive functioning is unlikely.
Without sufficient assessments for recovery, services may not
be offered to prevent common complications after SCA (e.g.,
contractures, decubiti) and to minimize caregiver burden. As
rehabilitative research and care progresses for this population,
there may be new opportunities for patients to progress and
recover to a greater degree than is currently taking place.
Thus, as an extension of the hospital system, these facilities
have the opportunity to continue systems for assessing and
treating SCA patients for rehabilitation needs.

Rehabilitation Care Considerations

Acute rehabilitation providers can provide valuable input dif-
ferentiating disorders of consciousness (DOC) from locked-in
syndrome among those with severe neurological insult after
SCA, as well as help identifying conditions (e.g., critical ill-
ness neuropathy/myopathy) that can confound prognostic ex-
aminations and impact rehabilitation outcomes. Among those
with DOC, metrics like the JFK Coma Recovery Scale can
provide quantitative assessment documenting temporal
changes in level of arousal and interaction with the environ-
ment [48, 49]. This information, in conjunction with electro-
physiology testing, electroencephalography, and physical ex-
am findings, can provide important prognostic information
[50] helpful in determining transitions of care and potential
to benefit from rehabilitation therapies and interventions.
Increasingly, DOC specialty rehabilitation care programs treat
SCA survivors aggressively to improve arousal and participa-
tion as well as work to prevent secondary complications aris-
ing from the anoxic insult associated with SCA (see Table 1).
Although recovery from anoxic brain injury is thought gener-
ally to be more limited when compared to individuals with
TBI [28] recent work suggests that meaningful recovery can
occur among individuals with DOC [28, 51-53]. More work
is needed to quantify the functional impact that can be made
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among individuals with DOC due to SCA, as our clinical
experience suggests that some do emerge from their vegeta-
tive or minimally conscious state.

Given some similarities in presentation, rehabilitation man-
agement of the conditions and complications associated with
anoxic brain injury can often overlap with management strategies
used for treating individuals with other types of acquired TBIL.
For example, approaches to spasticity management with TBI
versus anoxic brain injury due to cardiac arrest are very similar.
However, the pathology associated with a global, anoxic brain
injury does differ significantly from the regional (e.g., inferior
frontal lobes) and mechanical injury mechanisms (e.g., axonal
stretch) that accompany TBI. Selectively, vulnerable structures,
including the basal ganglia, cerebellum, and hippocampus, sus-
tain significant damage after anoxia that results in cognitive and
behavioral deficits, as well as significant movement disorders
such as myoclonus, chorea, tremors, and motor restlessness
(e.g., akathisia). Recent unpublished data in a rodent model of
experimental cardiac arrest suggest that a hyperdopaminergic
environment in the striatum in the post-acute period, 2 weeks
after insult, worsens with acute dosing of the dopamine agonist
methylphenidate [54]. These findings may be relevant to unique
clinical pathology associated with anoxic insult. Although further
study is needed, potential underlying mechanisms for post-arrest
hyperdopaminergia may be due to selective vulnerability of
GABAergic medium spiny neurons and/or aspiny cholinergic
neurons [55-57], pathology that can result in both impaired
arousal as well as movement disorders [57].

Dopaminergic agents are a mainstay for improving arousal
and cognition among those with TBI. However, in some indi-
viduals with anoxia, particularly those with baseline move-
ment disorders, anecdotal evidence suggests that dopaminer-
gic agonists can worsen motor symptoms as well as cognitive
deficits and reduce level of arousal. Our experience with this
population also suggests that cholinergic drugs like donepezil,
as well as the non-benzodiazepine GABA-A receptor agonist
zolpidem, can be beneficial in raising the level of arousal as
well as reducing severity of movement disorders [34]. Others
suggest that after anoxia, zolpidem can increase metabolism in
the dorsolateral prefrontal cortex and mesiofrontal cortices, as
measured with FDG-PET, and this increase accompanies
emergence from DOC [58], presumably by reestablishing
GABAergic input from the globus pallidus and increasing
thalamocortical activity. Interestingly, studies have shown that
some individuals with severe motor symptoms due to
Parkinson’s disease can have a significant improvement with
symptoms (often without sedating side effects) from zolpidem
treatment, presumably through direct drug effects on the
globus pallidus [59]. Others suggest anecdotal evidence that
cholinergic agonism can improve delirium and level of arousal
among individuals with basal ganglia and basal forebrain in-
farct [60], in the setting of opioid-induced sedation [61] and
anticholinergic toxicity [62], and among individuals with poor

response to atypical antipsychotics [63—65]. Each of these
scenarios for cholinergic therapy can be relevant to consider
when managing individuals with post-SCA arousal or deliri-
um, especially considering the frequency with which SCA is
precipitated by opioid abuse and the frequency with which
atypical antipsychotics are used for delirium/agitation man-
agement across multiple diagnostic groups.

For those with DOC surviving a severe SCA insult, non-
pharmacological sensory stimulation approaches are also used
during inpatient rehabilitation to increase level of arousal and
participation [66, 67]. In addition, family education, range of
motion, positioning, and adaptive equipment evaluations can al-
so prevent complications, support the recovery process, and in-
crease the chances for community-based discharge for these
individuals.

In addition to the potential concurrent beneficial effects of
cholinergic and non-benzodiazepine GABAergic medications
on arousal noted above, our experience is that dopaminergic
agents can exacerbate motor symptoms such as chorea, myoc-
lonus, and development of tics. These findings may be consis-
tent with our experimental work showing increased striatal
dopaminergia with dopamine agonist challenge. Levetiracetam
is a mainstay for treatment of myoclonus after SCA, along with
other treatments such as valproate and benzodiazepines, partic-
ularly clonazepam [68]. Also, non-pharmacological consider-
ations are a common component to the rehabilitation treatment
plan, including carefully conceived mobility plans to limit fall
risk. Consideration for adaptive equipment (e.g., weighted uten-
sils) for activities of daily living and experimentation with mul-
tisensory feedback and utilization of closed kinetic chain exer-
cise programs may also be beneficial.

While the literature is sparse on long-term emotional and
behavioral functioning after SCA, data suggests that behav-
ioral and mental health problems are common during recovery
from SCA [69-71]. The degree of anoxic brain injury accom-
panying SCA survival likely influences the risk and symptom
profiles observed after injury. Our experience suggests that
those with significant anoxic brain injury may experience
worsening behavioral symptoms and agitation with dopamine
agonists. In addition, individuals with history of drug over-
dose as an etiologic factor in their presentation may have
different risk and symptom profiles. In this latter case,
premorbid mental health history and a clear history of sub-
stance abuse could be significant factors in effectively ad-
dressing behavioral symptoms and agitation after SCA.

For some, there may be anxiety related to cardiac risk for
subsequent SCA. Others may experience depression as they
struggle to adjust to their level and type of disability. Impaired
insight and also impaired capacity for lifestyle change may hin-
der recovery and quality of life [14], which may, in turn, affect
healthy lifestyle choices that affect risk for a subsequent event.
While it is unknown if/how antidepressants affect depression
after anoxic brain injury, available literature links some types
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of antidepressants to increased risk for SCA [72]. Thus, care and
caution should be taken when prescribing these medications.
Importantly, non-pharmacological treatment modalities, partic-
ularly cognitive-behavioral therapy, may be quite effective in
addressing symptoms related to ICDs [73, 74]. Other ap-
proaches, including emotional support groups, may also have
therapeutic value in elevating quality of life [75].

Those with anoxic brain injury due to cardiac arrest can be
at risk for visual problems, including cortical blindness, per-
haps related to high metabolic activity of the occipital cortex
and a more tenuous posterior circulation [76]. Hypoxia and
hypotension associated with SCA can also lead to ischemic
optic neuropathy [77], disturbances in binocular vision [78],
and other visuo-perceptual deficits. In cases where vision def-
icits are suspected, both quantitative (e.g., visual evoked po-
tentials) and functional (e.g., occupational therapy assess-
ment) may be useful to characterize the nature and severity
of the problem. Rehabilitation approaches may include low-
vision adaptations, orthoptics, integrative sensorimotor vision
therapy, and neurovisual processing therapy to reduce the im-
pact of vision deficits and improve visual-perceptual skills.

Community Transitions and Support

Support groups and counseling for patients diagnosed with
various medical conditions such as cancer, diabetes, alcohol-
ism, and congenital heart disease, to name a few, are fairly
well established. Some programs enable established patients
to visit those newly diagnosed in the hospital in order to make
connections early. In the USA, the number of adult support
groups for SCA survivors and family members is growing,
often made possible via the Internet. A few examples include
Sudden Cardiac Arrest Association (SCAA) [79], which has
numerous state and regional chapters; Sudden Cardiac Arrest
Foundation (SCAF) [80]; Take Heart America [81];
HeartRescue Project [82]; and SaveMiHeart [83], which are
collaborations of health care system providers and which also
provide significant patient support. Parent Heart Watch [84],
which focuses on heart screening and prevention of SCA in
children, is another example. There are other groups with
varying reach and scope, but all serve a need for collaborative
support and mission. How, when, and why people join these
groups is largely unknown, although discussing experiences
and sharing feelings with others is a common motivation [85].

Referral to support groups and counseling after SCA requires
health care provider awareness about the existence of such
groups, as well as an understanding of the potential benefits to
patients and family members. This is yet another resource that
may not be available in health care systems or regions with low
numbers of survivors. Some patients who are high functioning
enough to navigate the Internet and social media may find groups
with an active presence. Unlike face-to-face meetings, social
media allow people to organize and meet, without constraints
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of time or space. The fact that several virtual groups exist sug-
gests that there is a need for support that is potentially unfilled by
conventional health systems.

Depending on arrest etiology, patient families may require
screening for inheritable causes of SCA, such as Brugada or
long QT syndrome [86]. The recommendation for screening
can often increase anxiety within the entire family unit.
Resources for educating and counseling entire families or
units of caregivers on arrest etiology and risks to current or
future offspring are needed and have the potential to impact
generations. Unfortunately, genetic screening may not be well
covered by health insurance plans, adding financial stressors
to an already difficult situation. As more data are available
regarding how and when screening for inheritable causes of
SCA are optimal, patients and payers will need to share the
burden of prioritizing prevention, similar to that already being
done for other medical conditions (e.g., newborn screenings,
cancer genetics, cardiovascular risk reduction).

Conclusion

Surviving cardiac arrest is no longer a rare event. There is a
growing need across the medical system for awareness of the
potential challenges patients and their families face after dis-
charge from the hospital. Rehabilitation assessments and treat-
ments are central to successful cardiac arrest survivorship.
Further research on systems of care after cardiac arrest, as well
as understanding and managing the medical and neurological
sequelae accompanying cardiac arrest, will improve outcomes
for this growing population.
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