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Severe Acute Brain Injury

Margaret Isaac and Claire J. Creutzfeldt

Case

Ms. B was a 55-year-old very active right-
handed woman with untreated hyperten-
sion who woke up with left hemiplegia,
severe dysarthria and increasing somno-
lence. Imaging revealed a large ischemic
stroke in the territory of the right middle
cerebral artery. She arrived in the
Emergency Department alone, though her
husband was immediately available by
phone and agreed that everything should
be done to keep her alive. She was intu-
bated for airway protection, and admitted
to the neurological intensive care unit.

Severe acute brain injury (SABI) is defined as
an acute neurologic catastrophe, caused by one or
more distinct disease processes. Examples include
ischemic stroke, intracerebral and subarachnoid
hemorrhages, traumatic or inflammatory brain
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injury, and postanoxic encephalopathy following
cardiac arrest. These varied disease processes col-
lectively account for over 14 million deaths annu-
ally and represent one of the leading causes of
disability worldwide [1].

Regardless of the underlying cause, severe
acute brain injury (SABI) results in a common
clinical scenario with common unique challenges
facing patients, their families and clinicians.
These include a sudden, unexpected, and devas-
tating neurologic insult, for which treatment
decisions must be made quickly, typically with
impaired consciousness and communication such
that conversations about goals of care have to
occur between clinicians and surrogate decision-
makers, rather than with the patient themselves.
Patients with SABI follow a distinct illness tra-
jectory that we have proposed as the “fourth tra-
jectory” (See Chap. 1 “Neuropalliative Care :
Introduction”, Fig. 1.1), in which patients either
die acutely, typically after withdrawal or with-
holding of life-sustaining interventions, or sur-
vive with a wide range of disability. Thus, specific
approaches and considerations particular to the
palliative care of patients and their families in
this setting are required. These include early
identification and management of pain and dis-
tressing symptoms, provision of psychosocial
support for patients and their families, accurate
prognostication, and sensitive conversations, typ-
ically with patient’s family, about prognosis,
goals of care and treatment decisions.
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Symptom Management I: The Acute
Setting

Case continued

Ms. B appeared agitated during her first
day of hospitalization. The nurses and
physicians caring for her became con-
cerned that she might be in pain due to
facial grimacing and ventilator noncom-
pliance, so treated her with small boluses
of fentanyl.

The inability of patients to communicate their
needs may lead to undertreatment of symptoms.
Studies have shown that patients with stroke and
aphasia receive fewer pain medications than
those without, suggesting that pain and other dis-
tressing symptoms are underrecognized [2].
Clinicians must be aware of the prevalence of
symptoms, especially pain and anxiety, and par-
ticularly attentive to their presence. Table 2.1 lists
common symptoms after SABI and their sug-
gested management. Treating any potential
symptoms and sources of discomfort is important
and is often more challenging in this setting given
the need to rely on measures other than direct
symptom reports from patients. Empiric trials
based on clinical suspicion of symptoms can be a
reasonable approach in this setting. If opioids or
benzodiazepines are used in the acute setting,
short-acting forms are preferred to avoid overse-
dation and clouding of the neurologic exam.

Objective assessment tools have been vali-
dated in critically ill, mechanically ventilated
patients but are not specific to neurologically
critically ill patients and may be helpful in evalu-
ating the symptom burden in patients with com-
munication barriers and altered sensorium.
Examples of such tools include the Behavioral
Pain Scale (BPS, Table 2.2) [11] and the Critical
Care Pain Observation Tool (CPOT) [12].
However, the utility of these tools can be com-
promised in patients with SABI who may have
limitations in these behaviors due to their under-
lying injury and tend to exhibit a broader range of
behavioral responses to pain than other patient
populations [13]. For pain, physiologic markers
such as tachycardia and hypertension can be used

Table 2.1 Common symptoms and management recom-
mendations after severe acute brain injury

Symptom \ Management recommendations

Early

Pain Headache: APAP, gabapentin,
pregabalin
Spasticity: Physical therapy and
motion exercises, baclofen
Opioids: short-acting opioids are
acceptable only in the acute setting;
prefer non-opioid pain medications

Depression SSRISs such as fluoxetine [3]

Delirium Non-pharmacologic interventions —
e.g. early mobilization, reorientation,
day-night routine with lights and
noise [4]

Storming Beta-blockers [5], morphine [6]

Status Clonazepam, valproic acid [7]

myoclonus

Chronic

Pain Pharmacologic — tricyclic
antidepressants (amitryptiline) or
SSRIs (venlafaxine, citalopram)
Nonpharmacologic — e.g. massage;
physical therapy; motor cortex
stimulation, deep brain stimulation [8]

Fatigue Non-pharmacologic: sleep hygiene,
diagnose and treat sleep disorders such
as obstructive sleep apnea
Pharmacologic: consider modafinil [9]

Depression/ | Psychotherapy and SSRIs [10]

anxiety

Table 2.2 Behavioral Pain Scale (BPS) [11]

Item Description Score
Facial expression | Relaxed 1
Partially tightened (e.g. 2
brow lowering)
Fully tightened (e.g. eyelid |3
closing)
Grimacing 4
Upper limbs No movement 1
Partially bent 2
Fully bent with finger 3
flexion
Permanently retracted 4
Compliance with | Tolerating movement 1
ventilation Coughing but tolerating 2
ventilation for most of the
time
Fighting ventilator 3
Unable to control 4
ventilation

From Payen et al. [11], Table 1 with permission of Wolters
Kluwer Health, Inc.
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as indicators in comatose and/or sedated patients,
though these signs are nonspecific and can be
affected by many other factors. Depression is
common and similarly hard to recognize.
Clinicians should screen patients regularly for
depression and consider SSRIs, especially early
in the course of stroke [3].

Myoclonus after hypoxic ischemic brain
injury is characterized by abrupt, irregular con-
tractions of muscles. It can occur early (acute) or
late (chronic). Post-hypoxic myoclonic status
epilepticus may portend a poor prognosis. The
treatment of choice is benzodiazepines, though
non-sedating anticonvulsants such as valproic
acid or levetiracetam can also be used.

‘Storming” or paroxysmal sympathetic
hyperactivity is seen after various types of
severe acute brain injury and characterized by
episodes with various combinations of hyper-
thermia, hypertension, tachycardia, tachypnea,
increased muscle tone, diaphoresis and other
symptoms of sympathetic hyperactivity. Once
causes such as seizures, infection, pain and/or
metabolic derangements have been ruled out,
first-line  treatment consists of opioids,
intravenous anesthetics such as propofol and
beta-blockers (especially propranolol).
Benzodiazepines and gabapentin may also be
used [14] (See also Chap. 3 ‘Prolonged disor-
ders of consciousness’).

Caregiver Support

Case continued

Ms. B.’s husband did not leave her bedside,
and anxiously reported every movement he
saw. His sons made sure he was eating, and
the neuro-ICU staff provided him with pil-
lows and a blanket. The physician team sat
down with the family about 24 h after she
presented to discuss the current situation
and provide support.

Seeing a loved one experience any serious ill-
ness is incredibly challenging, and acting as a
surrogate decision-maker for patients with
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critical illness has been associated with longer
term psychiatric symptoms and syndromes such
as post-traumatic stress symptoms [15], post-
traumatic stress disorder [16], anxiety, and
depression [17-19]. Early in the course of SABI,
the clinical course can be rapidly changing and
the ICU setting, in particular, can be unfamiliar
and overwhelming to caregivers. Small gestures
by ICU staff can go a long way in promoting
comfort with family members — these include
open visiting hours [20], comfortable waiting
areas, refreshments, and facilities for showers
and personal care [21].

Families describe a loss of personhood
through brain injury, and identify the need for cli-
nicians to maintain this personhood by talking to
the patient, even when unresponsive, and by ask-
ing the family about the patient as a person, prior
to this injury [21]. Clinicians can further support
this awareness of patient personhood by defining
surrogates’ responsibility for decision-making
within a substituted judgment framework. In
other words, clinicians can ask surrogates to
communicate the voice of their loved one rather
than making decisions in the best interest of their
loved one. Some phrases that can be helpful in
clarifying this for surrogates include:

* “What we’re asking you to do is to bring Rita’s
voice into the room. If she could be here right
now talking with us about what’s happened,
what do you think she would say?”

* “We are not asking that you make decisions
for Rita based on your own values — that’s an
impossibly difficult position for you to be in.
What’s most important is to get a sense of
what Rita would want in this situation. Has
she ever spoken about issues like this before?”

When discussing the patient’s condition, fam-
ily members have expressed a need for hope
when presented with uncertainty [21]. One help-
ful way to maintain hope with the family in a
time of immense loss is by reframing the focus of
hope. Clinicians can ask what families are hoping
for and help them shift their hope, if not on sur-
vival, perhaps on re-uniting with a family mem-
ber; if not on recovery to independence, perhaps
on being able to participate in an important future
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event. (See Chaps. 18 “Spiritual Care” and 20
“Caregiver Assessment and Support”).

Given the “fourth trajectory” described above
[22] and shown in (Fig. 2.1), the prolonged period
of convalescence following hospitalization with
significant debility and functional dependence
also confers a large psychological, financial, and
physical burden on caregivers. Many patients are
discharged to skilled nursing facilities or adult
family homes, and one in five patients with stroke
require institutional care at 3 months after the
acute event [23]. After patients are discharged
from the acute care setting, outpatient follow-up
is paramount for symptom identification and
management, psychosocial support and ongoing
conversations addressing goals of care as the
patient’s condition evolves.

Prior conversations about serious illness and
health care directives can help guide surrogates
and clinicians. However, the language in advance
directives (ADs) is often vague and the applica-
bility can be difficult to determine, failing to cap-
ture the uncertainty inherent in clinical medicine
generally, and in the case of SABI, specifically.
Physicians vary in the degree to which they cap-
ture uncertainty in their prognostic conversations
with patients and their families. The uncertainty
in outcomes present in the majority of patients
with SABI makes interpretation of ADs challeng-
ing, though they may amplify a family’s under-
standing of their loved one’s wishes. Family
members find ADs more useful than do physi-
cians [24] — which may speak to physicians’
understanding of the nuance and complexity of a
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Fig. 2.1 Severe Acute Brain Injury trajectory. The two
red errors symbolize the two periods of treatment deci-
sions described in the text (very early and early). (Adapted
by permission from BMJ Publishing Group Limited from
Creutzfeldt et al. [22])
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clinical situation and discomfort with the appli-
cability of ADs. Moreover, treatment preferences
are not always stable over time [25] which can
also limit the applicability of ADs. Addressing
goals of care more generally can open the door to
a broader conversation about a patient’s values
and priorities and help frame specific decisions
about medical interventions in the context of a
patient’s life.

Case continued

On hospital day 2, a meeting was con-
ducted between Ms. B.s family and the
medical team. They continued to assert that
she would want every possible intervention
to improve her chances of meaningful
recovery and consented to a decompressive
hemicraniectomy, which she underwent
that same day.

Estimating and Communicating
Prognosis

Accurate prognostication in the setting of SABI
is critically important to help surrogates with
decision making. While the focus is often on the
likelihood of survival, families want to know the
likelihood and extent of functional recovery and
quality of life after SABI. Centering the conver-
sation on “How long?” and “How well?”’ can help
focus discussions on both longevity and function/
quality of life — which is particularly salient in
the setting of SABI [26]. Threading the needle
between optimism and pessimism, between hope
and truth-telling, is one of the greatest challenges
in communicating with families of patients with
SABI. The presence of many different clinicians
with discordant prognostic estimates can compli-
cate communication and decision-making.
Although many individual signs and symp-
toms correlate with survival, the strength of these
correlations is rarely strong enough to rely upon
when prognosticating. To construct a more accu-
rate short- and long-term prognosis, an enormous
number of diagnostic tests, clinical severity grad-
ing scales and prognostic models have been
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described that are reviewed in detail elsewhere
[27-29]. These scales use various clinical and
radiological signs of illness severity to predict
longer term mortality, and sometimes functional
status. While such scales may allow for the use of
multiple variables that add up to an approximate
prognosis, these models are fairly limited in their
ability to accurately prognosticate for individual
patients, and are fraught with uncertainty and
biases [30]. There are rare instances in SABI
when prognostic markers have a high accuracy of
a poor outcome prediction. These occur in
patients who present with severe hypoxic isch-
emic encephalopathy (HIE) after cardiac arrest.
In these patients, the absence of pupillary light or
corneal reflexes on day 3 or absent cortical (N20)
responses on somatosensory evoked potentials by
day 1-3 uniformly predicts a poor prognosis
defined as death or severe disability [31].

It usually takes at least 6 months after cardiac
arrest or stroke [32] and 1-2 years after severe
traumatic brain injury [33] until the stage of
chronic recovery is reached. These time frames
are typically marked by institutionalized care
with extended use of life-sustaining treatment
such as artificial hydration and nutrition or respi-
ratory support, and complications and comorbid-
ities leading to recurring hospitalizations. As
clinicians discuss prognosis and treatment deci-
sions with individual families in the acute stages,
the range of possible outcomes needs to
include the potential burden of continued acute
and chronic treatment and considered alongside
the patients’ previously stated or presumed val-
ues and goals. In the fast-paced, often chaotic
environment of the Intensive Care Unit, it is
important to address the potential for recovery
and adaptation over a longer time horizon. (See
Chap. 11, “Communicating Effectively”, Chap.
12 and “Prognostication”, and 13, “Improving
Medical Decisions”).

Serious lliness Conversation
Triggers

Discussions with surrogate decision-makers
about prognosis, treatment decisions and goals
of care are best thought of as a series of

Table 2.3 Triggers for serious conversations

General
Age >80 years and hospitalized

Metastatic cancer, advanced dementia or other
serious comorbidity

Patient or family asks to discuss these issues
Would you be surprised if patient died during this
hospitalization?

Would you be surprised if patient died in the next
year?

Emergent (‘Very Early’ — hours to 1 day)*

Intubation and mechanical ventilation

Nasogastric tube if needed for urgent medication®

Emergent brain surgery (for example external
ventricular drain placement, decompressive
craniotomy, clot evacuation)

Early (days to weeks)
>3 days of intubation

Starting artificial nutrition®
Considering transition from nasogastric feeding to
percutaneous gastrostomy

Considering transition from endotracheal tube to
tracheostomy

Any unexpected change or decline (for example
new infection, need to re-intubate, reinsert feeing
tube or readmit to ICU)

Late (months and years)
Scheduled: every patient who was discharged to a
nursing or long-term care facility, or who was
discharged with artificial support (feeding or
breathing tube), should have a scheduled
appointment for a serious illness conversation
3-6 months after admission
Event-driven: any unexpected change or decline (for
example new infection, need to re-intubate, reinsert
feeing tube or readmission to the hospital)

*Serious illness conversations should not be confused with
conversations around consent for procedures. Emergent
procedures should be followed up by a more extensive,
deliberate conversation about what to expect and to
address patients and families hopes and fears.

"While the optimal timing to start artificial nutrition is not
known, it is acceptable to wait 3—7 days, [34, 35] allowing
for a conversation to establish patient goals and values [29]

conversations, beginning early in hospitalization
and occurring at regular intervals throughout the
acute hospitalization. Certain clinical events and
treatment decisions that occur in the course of
SABI can function as watershed events or “seri-
ous illness conversation triggers” (Table 2.3),
prompting the team and family to readdress prog-
nosis and goals. During the initial hospitalization
for SABI, there are typically two periods of treat-
ment decisions: very early and early (Fig. 2.1).
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— Very early treatment decisions (hours to days).

Very early treatment decisions occur during
the first hours to days of admission and include
immediately life-saving procedures such as tPA
and/or mechanical thrombectomy for ischemic
CVA, temperature management for HIE, decom-
pressive hemicraniectomy, ventricular drain
placement or clot evacuation to manage of
increased intracranial pressure. The acute need
for intervention leaves little time for deliberation
and these are often the first major decisions that
families must make about whether to proceed
with aggressive interventions. Deciding for such
a life-saving intervention means deciding for
survival with a wide range of disabilities. For
example, after a large (‘malignant’) ischemic
stroke (as described in our case), there is good
evidence that decompressive hemicraniectomy
(DHC) within 48 h decreases mortality from 70%
to 20% in younger patients (<60 years), and to
35% in older patients; among the young ones
who survive, one in two undergoing DHC will
gain independence, among the older ones this
proportion drops to one in ten [36, 37]. There is a
well-described discrepancy between the inter-
ventions that healthy patients think they would
want when presented with theoretical clinical
scenarios, and the actual satisfaction of those
who have received those interventions — particu-
larly in the case of surgical decompression.
Affective forecasting describes the process of
predicting for oneself how one may feel in a
future state. Patients often fail to predict how
they will adapt to a new baseline, focusing more
on what will change than what will stay the same,
and underestimating their own ability to cope
[38]. Most healthy people say that they would not
want to undergo DHC in the setting of a malig-
nant cerebral infarct if the outcome were moder-
ate or severe impairment [39]. However, most
patients who have undergone this procedure and
their caregivers reported feeling satisfied with
this decision, despite significant disability and
say they would make the same decision again
[40, 41]. When communicating with surrogate
decision-makers, it can be helpful to educate
them about this “disability paradox” or to help
them “imagine the unimaginable” [42]: to help

them imagine what life might be like, and to
share the experiences of others as they try to
imagine a life for their loved one that may feel
unfamiliar and frightening.

— Early treatment decisions (weeks)

Once patients have moved into the more sub-
acute phase of their illness, the need for decision-
making around tracheostomy and percutaneous
enteral gastrostomy (PEG) tube placement can
serve as another watershed moment for family
conferences (Fig. 2.1, blue arrow). At least one
in 20 patients with stroke are discharged from the
acute care hospital with a feeding tube [23] - this
number varies widely across hospitals [43].
Among patients with severe traumatic brain
injury who underwent PEG tube placement, one
in three were independent at 1 year; in that same
small study, the persistence of a PEG tube at
3 months was associated with much greater dis-
ability, as only 5% of patients achieved indepen-
dence [44]. In stroke patients who undergo PEG
placement, 2-year mortality may be as high as
66% [45]. Among survivors, about one in ten
regain independence, while all others will have a
varying range of long-term disability, the risk for
which increases with age [45].

The indication for tracheostomy placement in
critically ill patients is to facilitate weaning from
mechanical ventilation, for long-term airway
protection, or a combination of the two.
Approximately one in ten of all (medical and sur-
gical) patients who receive mechanical ventila-
tion will go on to receive a tracheostomy; the
majority of patients with tracheostomies are dis-
charged to long-term care facilities [46], and
1 year survival may be as low as 10%, although
these numbers are not specific to patients with
SABI [47].

The decision for placement of a PEG or tra-
cheostomy after SABI, ideally, would be guided
by evidence- and preference-based prognostica-
tion, i.e. by predicting the degree of future recov-
ery and dependence as well as the patient’s
ability and willingness to adapt to such a life.
However, uncertainties and biases in prognosti-
cation are common after SABI [48], especially
early in the course of the illness, when surrogates
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and clinicians are faced with the decision to
either shift to comfort measures only or continue
a potentially burdensome treatment for a time
that some may perceive as too long [49, 50]. To
accommodate this tension, a third strategy is rec-
ommended as an alternative to all-or-nothing
approaches, often referred to as a time-limited
trial: clinicians and surrogate decision makers
agree to use certain medical therapies — such as
trial of nasogastric feeding before PEG place-
ment — “over a defined period of time to observe
if the patient improves or deteriorates according
to agreed-upon clinical outcomes.” [49] Engaging
in such a trial requires clinicians to educate the
families about what to look out for and to provide
a clear follow up plan to re-evaluate the clinical
situation (See Chap. 13, “Improving Medical
Decisions”). Transitioning to comfort measures
only can be more challenging in the later sub-
acute and chronic setting if there is no acute
event to prompt that transition. Outpatient fol-
low-up with neurologists, primary care provid-
ers, and palliative medicine specialists can help
frame and guide decision-making for patients
and families in the longer term.

Establishing Goals of Care

Developing trust takes time. Additionally, surro-
gate decision-makers need time to fully grasp the
nature of what is occurring and the implications
of medical decision-making. Thus — addressing
goals of care and patient values in the setting of
SABI is best viewed not as a single event but as a
series of conversations over time that frames
medical decisions within the greater context of a
patient’s values and priorities. If consistent with a
patient’s goals of care, aggressive measures with
thorough and careful attention to medical details
and family communication early on in the disease
course can demonstrate to surrogates that the care
team is deeply invested in the best clinical out-
come for their loved one. If and when a poor
prognosis becomes clear, or the patient decom-
pensates further, families are more likely to trust
negative prognostic data provided by that same
team. Furthermore, setting the stage for the future
can help families “hope for the best and prepare

for the worst” [51]. (See Chap. 11,
“Communicating Effectively”) Sample language
early in the hospital course might include:

e “I hear you telling me that Gary would want
‘everything done’. Right now, we are doing
everything we can to keep him alive — we’re
making sure he’s getting enough oxygen by
putting in a breathing tube and connecting him
to a breathing machine. We’re keeping a care-
ful eye on his blood pressure and may need to
think about surgery to reduce the pressure
around his brain. I'm hopeful that he will
improve, and I also want to let you know that
I’m worried things could get worse. I'll be
talking to you a lot over the next few days, and
I’m going to be honest with you about what’s
going on.”

* “We’re going to do everything we can to try to
make Gary better. If we get to the point where
I think that’s not possible, I'm going to let you
know that too. I also want you to let me know
if we get to a point when you feel that he
would no longer want the aggressive treatment
we’re providing.”

Best Case, Worst Case, and Most
Likely Case

Because prognosis is often uncertain in the set-
ting of SABI, presenting best, worst, and most
likely outcomes can be one strategy to help fami-
lies manage the uncertainty associated with
recovery [42, 52]. Some possible phrases might
include:

* “Because we don’t have a crystal ball, I can’t
tell you for certain what the future holds for
Tom. I think that the best case scenario is that
he recovers enough to be able to talk and inter-
act with the people he cares about — he would
likely still need help with his usual daily activ-
ities like eating, dressing, and bathing, but,
with enough help, might be able to return
home eventually. I think the worst case sce-
nario is that he does not wake up and will need
life support to keep his body alive for the long-
term. I think the most likely scenario is
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somewhere in between — awake, able to track
your movement around the room, but not able
to talk and interact with you and the family.
What do you think about all of that?”

e “T’d like to talk to you about what we call an
‘acceptable level of better’. How much better
do you think Tom would have to be to have a
life that is meaningful for him?”

e “If Tom could be a part of this conversation
now, talking to us about his wishes, what do
you think he would say? If he could tell us
about what’s most important — longevity or
living as long as possible, comfort, and inde-
pendence — which one do you think he’d value
the most?”

Anticipatory guidance is a way to help patients
and family prepare for anticipated developments,
expect complications and plan for potential deci-
sions that may ensue.

e “I'm worried that, down the road, Nancy’s
condition might worsen — people with her type
of brain injury often get infections, for exam-
ple, and that could make things worse. I'm
worried that aggressive care in the ICU at that
point might really make her more uncomfort-
able. With that in mind, I think it would be
reasonable to continue with what we’re doing
right now, and also plan that, in the future, if
she gets worse, that we won’t escalate her
care, or bring her back to the ICU, because
we’d see that as a sign that she probably
wasn’t going to get well enough to return
home. What do you think?”

Shared Decision-Making: Balance
Between Paternalism
and Autonomy

Decision control can be viewed as existing on a
spectrum with patient autonomy on one end in
which patients and/or surrogates make decisions
independently, and paternalism (parentalism) on
the other, in which clinicians make decisions on
behalf of patients. (See Chap. 13, “Improving
Medical Decisions”) In between is shared
decision-making, in which patients and clinicians
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share responsibility and make decisions together
in a collaborative fashion. Multiple critical care
societies have come to consensus [53, 54] that
shared decision-making is a best practice, though
in reality, patients and surrogates are variable in
the amount of control they prefer to have over
complex medical decision making vs. letting the
physician decide [55, 56].

SABI presents a clinical scenario in which cli-
nicians may have a great deal of experience, and
surrogates usually have very little. Clinicians
therefore have an opportunity to share their expe-
rience and make recommendations that are in line
with a patient’s stated values [48]. Directiveness
by physicians is more appropriate when progno-
sis is certain. In the setting of SABI, communi-
cating prognostic uncertainty is one of the
greatest communication challenges. Making seri-
ous decisions in the face of clinical uncertainty is
one of the key struggles that family members
face. It can be a temptation to present prognosis
in more certain terms in a well-intentioned effort
to ease the burden of decision-making, but physi-
cians have a moral obligation to communicate
honestly with patients and their surrogates. How
physicians discuss prognosis [57] and goals of
care has a significant impact on the decisions that
patients and families make. In this situation of
substantial uncertainty, clinicians have to be
humble and sensitive to the power of our words to
impact the lives of our patients and of their loved
ones.

Case continued

Mrs. B. spent about 2 weeks in the neuro-
intensive care unit and was eventually dis-
charged to a rehabilitation facility with
persistent left hemiparesis and neglect,
some cognitive deficits and a PEG tube.
Over the next several years, she was able to
live independently with her husband, but
continued to have severe L sided pain
which limited her mobility and her ability
to participate in hiking and many of the
other outdoor activities that had given her
joy and connected her to a social
COMMunity.
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Symptom Management Il: The Sub-
acute and Chronic Setting

Survivors of SABI can have a high chronic symp-
tom burden, with a high prevalence of fatigue,
major depressive disorder, generalized anxiety,
and chronic pain (Table 2.1). Even patients with
good recovery after stroke can suffer from
depression, cognitive impairment and trouble
reintegrating into normal living [58]. Fatigue is
reported in up to 50% of stroke survivors, and
around a third experience depression and/or anxi-
ety [59]. Similar numbers have been reported
after traumatic brain injury [60] and cardiac
arrest [61]. After evaluating and treating for sec-
ondary causes of fatigue, including depression
and sleep apnea (estimated in over half of patients
with ischemic stroke) [62], management of
fatigue should start with behavioral approaches
such as sleep hygiene and exercise; medications
such as modafinil or methylphenidate may be
considered in refractory situations. Post-stroke
depression can be treated effectively with SSRIs,
ideally in combination with psychotherapy [59],
and some suggest that SSRIs may help prevent
depression following TBI [63]. One quarter of
stroke survivors experience pain [64], so careful
attention to the its diagnosis and management
with both pharmacologic and non-pharmacologic
approaches is important in the long-term setting
(see Table 2.1).

Case continued

Ms. B, now 65 years old and 10 years after
her first stroke, presented to the emergency
room with sudden onset confusion, right
hemiplegia and left gaze preference. She
had no advance directive documented. Her
head CT demonstrated a left thalamic
intraparenchymal hemorrhage with intra-
ventricular extension. Her family con-
sented to emergent placement of an
external ventricular drain (EVD), but on
hospital day 3, she suffered a worsening in
her neurologic status with increasing
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somnolence, no spontaneous eye opening
or movement; and eyes with downward
gaze. With stimulation, she had spontane-
ous movement of left upper and lower
extremities and weak but purposeful with-
drawal to noxious stimuli. Repeat imaging
demonstrated evidence of a delayed EVD
tract-associated hemorrhage.

The neurology team met with the family,
who indicated they did not think that Ms. B
would want to live with a significant decline
in her functional status. They felt that she
could “barely tolerate” the pain and func-
tional limitations associated with her prior
ischemic stroke. The neurology team met
with the patient’s sons and husband. After
discussing the “best case” and “most
likely” scenarios, the decision was made to
transition to comfort measures only. She
died peacefully one day later, surrounded
by family.

EOL Care Including Hospice

End of life care for patients with SABI includes
both the care patients receive in the hospital and
the care they may receive in other settings,
including skilled nursing facilities, inpatient hos-
pices, and home. In the hospital setting, palliative
care services are a resource to assist with com-
plex medical decision-making, direct efforts at
symptom management, and navigate challenging
family dynamics.

Hospice can add an additional layer of support
for patients in the terminal stage of their disease,
either at home or in an institutional setting.
Patients with stroke or coma are considered to be
eligible for hospice if they meet the following
Medicare Guidelines (See Chap. 16). These
guidelines are meant to standardize criteria for
this disease category but clinicians should assess
specific needs and prognostic estimates individu-
ally for each patient when setting a treatment
plan.
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* An inability to maintain hydration and caloric
intake with one of the following:

— Poor functional status with Palliative
Performance Scale [65] score <40%.

— Weight loss >10% during the past 6 months
or >7.5% in past 3 months;

— Serum albumin <2.5 g/dL;

— Current history of pulmonary aspiration
without response to interventions;

— Sequential calorie counts documenting
inadequate caloric/fluid intake;

— Dysphagia severe enough to prevent the
patient from receiving food and fluids nec-
essary to sustain life, and patient does not
receive artificial nutrition and hydration.

Brain Death Some patients with a catastrophic,
irreversible brain injury may progress to brain
death [66]. While the concept of brain death is
usually clear to most clinicians, it is often very
challenging for families to grasp: the brain-dead
patient in the intensive care unit does not appear
deceased but still feels warm, has a beating heart
and vital signs. Key to communication is to be
pro-active if at all possible: to have early, honest
conversations with the family of a patient with a
progressively worsening severe acute brain injury
and to prepare them for anticipated develop-
ments. If the outcome is clear and hopeless, the
family also needs to be given the opportunity to
discuss possible organ donation with a represen-
tative of an organ donation agency. Families
should also be informed that adventitious and
often complex movements can occur due to
retained lower-level reflexes. In rare occasions,
families are unable to accept brain death as death.
In addition to providing continued emotional
support and repeated conversations with the fam-
ily, options include continuation of organ support
for a few more days while involving the hospital
ethics committee, spiritual care specialists if rel-
evant and, eventually, the court [67].

Research Agenda

Educational needs exist for both neurology and
palliative care clinicians, and for both trainees

and those with an established
Communication training should be prioritized
that teaches clinicians to deliver serious news in
an effective and empathic manner, that assists
families with difficult treatment decisions and
supports them through these. This communica-
tion would ideally be somewhat standardized — a
common language around severe acute brain
injury and prognostic uncertainty as detailed in
this chapter may help medical teams and fami-
lies work together towards a patient-centered
approach. Research agenda items include the
need for better prognostic models for patients
with SABI — enhanced prognostication would
make communication easier for clinicians, and
would certainly ease some of the decisional bur-
den that surrogates face. We need to identify best
ways to integrate primary and specialist pallia-
tive care into the care of patients with SABI,
especially around shared decision-making and
family engagement. Hospice eligibility criteria
after SABI have yet to be developed and
validated.

career.

Take Home Messages

* SABI is a heterogeneous category of diseases
that are characterized by a sudden, cata-
strophic neurologic event.

e Patients with SABI typically lack decisional
capacity in the acute setting, so goals of care
discussions typically occur with surrogate
decision-makers.

e The initial phase of illness usually occurs in
the emergency department and critical care
setting: unfamiliar and fast-paced environ-
ments which can be uncomfortable for family
members suddenly thrust into the role of sur-
rogate decision-maker

e Addressing goals of care in the setting of
SABI is best done in a series of conversa-
tions, often marked in time by critical deci-
sions that need to be made — around the
decision to pursue decompressive hemicrani-
ectomy, and, later, tracheostomy and PEG
tube placement.

e Balancing uncertainty and clarity can be a
major challenge in communicating with fami-
lies of patients with SABIL.
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