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Abstract

A clinical history leads to an examination, tests and a diagnosis. This time-honored sequence in medicine remains
valid in critical illness, but in the heat of the moment there is a quickly appearing inevitable sketchiness. Intensivists
should never be too unquestioning, too comfortable with incomplete information, or too unwilling to start over if
information is muddled or contradictory. No scale in neurology looks at history. There is no tool or requirement to
provide a standard system of communication. | review the essentials of history taking in a neurocritically ill patient.
Examples of the value of a good medical history are shown but also the familiar biases when asking questions. There
are obstacles, errors of commission and omission, and the importance of recognition of a clinical trajectory.
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An established component of neurocritical medical
evaluation is, of course, taking a history (known also as
anamnesis). This is a formidable task in critical illness
and especially taxing when patients are confused, apha-
sic, or, worse, sedated and intubated. The information-
seeking healthcare provider relies on accompanying per-
sons (ideally, close family members), but these often must
travel separately, arriving significantly after the patient.
Recounting the circumstances of the ictus and clinical
trajectory mostly falls to others; the narrative may under-
standably be somewhat emotive. We can expect to miss
important points; they accumulate quickly in the heat of
the moment.

Few textbooks address clinical history taking in criti-
cally ill patients and none, I believe, comprehensively.
However, intensivists should not be too comfortable with
incomplete information or too unwilling to start from
square one if information is muddled or contradictory.

Several clinical situations are unique to neurointensive
care: the comatose patient found down, rapidly progres-
sive weakness, respiratory failure without obvious pul-
monary or cardiac triggers, and, of course, mysterious,
progressive encephalopathy with abnormal cerebrospinal

*Correspondence: wijde@mayo.edu
Division of Neurocritical Care and Hospital Neurology,[Mayo Clinic, 200
First Street SW, Rochester, MN 55905, USA

@ Springer

fluid (CSF) and hard-to-pinpoint magnetic resonance
imaging (MRI) abnormalities. Often, in retrospect, a
clinical diagnosis becomes obvious with a better history.
We all are reminded of the CSF we should have requested
to diagnose meningitis if we had known of the loom-
ing infection and fever. There is the IMRI of the spine we
should have ordered to diagnose m
atient about his unremitting back pain before he lapse
be palmupand indicates an immediate need for vascular
studies and contrast-enhanced MRI. We expect cerebral
vasospasm after a ruptured aneurysm, but it may come
earlier than expected if we are unaware that the present-
ing headache was already a rebleed. Unexplained respira-
tory|failure becomes clearly neurologic if we elicit a prior
history of ‘progressive| dysphagia, muscle mass loss and

twitching (motor neuron disease), diplopia, and weak-
ness increasing with exercise or repetitive use but with

day-to day variation yet typically strong after a good
n1gi1t’s|resﬁ 1myas!ﬂenia gravis),

This paper addresses the obstacles, competencies, and
recognition of a clinical trajectory. Examples of the value
of a good medical history are shown but also the familiar
biases, prejudices, and potential lost focus when asking
questions. We can decry the loss of clinical skills—and it
is true—but let us start with what comes first. Even the
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most skilled clinical neurointensivist must work from a
solid history.

Obstacles and Competency

Obtaining a reliable history requires the collaboration of
a bystander (ideally) or a close family member. Clinicians
must appreciate the tremendous burden of the witness,
often summarizing a medical history for the first time.
Vague histories are often linked derisively: to
the so-called poor historians. This label is often applied
when families or patients provide vague descriptions,
imprecise explanations (“doctor so-and-so said”), and
mixed-up timelines. Moreover, neurologists recognize
that families using words such as ‘numbness’ may actu-
ally be describinﬁ weakness, that “sm’ often indicate
a vasovagal collapse, and that “confusion” may be apha-
sial More than in other, less acute neurology settings,
families are distraught and overwhelmed, with impaired
observational skills. This often causes significant com-
munication lapses, but language and ethnic barriers and
communication style may pose other problems. Unfortu-
nately, the hectic intensive care unit (ICU) environment
may result in disjointed information and often hearsay.
The time needed for a carefully reconstructed timeline is
infrequently available; it often occurs after the fact and,
sometimes, just does not make sense. Particularly worri-
some is the current|“cut-and-paste” environment of elec-
ftronic records and Ristories that are never questiona or
confirmed.

A patient’s history may be presented as a handoff,
which we may trust too easily. Some handoff histories
may have been generated when there were continuous
interruptions. Moreover, miscommunication-related
medical errors have been linked to poor handoffs with
communication interruptions [1, 2]. These interruptions
lead to poor recall and disagreement on what is the most
important piece of communicated information.

There is no tool, requirement, or system to provide
standardized communication. No scale in neurology
looks at history. In addition, there is little training in how
to pick up cues with attentive listening, how best to com-
municate, how to avoid distractions in an urgent envi-
ronment, and how to ask open-ended questions. In legal
circles, these are known as errors of commission, which
include trusting faulty memory, obtaining erroneous
information. Errors of omission include failure to resolve
contradictory statements in records and to review prior
medical records. Urgent cases require quick histories, but
sufficient information gathering (and, if needed, correc-
tives) should come later, when the dust has settled. We
tend to forget and move on to the next patient.

Taking a good history depends on experience
knowing what to ask and how to interrupt and guide

when needed. It also requires knowing what can be
ignored or minimized and what is crucially important.
Some elements of the history are exceedingly important,
and one must inquire about certain circumstances, onset,
and progress of symptoms (Table 1). In patients found
comatose, drug overdose must be considered if there
are no neurologic signs other than coma and CT brain
is normal. In addition to medication prescribed for the
patient, neurointensivists must consider (and test for)
other medication or drugs to which the patient might
have had access.

Biases and Pattern Recognition

There have been many situations when the team looks
at an MRI and concludes that it “does not make sense”
A clinical history may be incompatible with neurologic
examination or tests results. Examples of discrepancies
abound. [Red flag symptoms might be missed in history
taking and may include failure to inquire about fever
thunderclap onset of headache, intravenous drug abuse,
empty medication bottles, or [prolonged use of corticos-
eroids (Table 2).An important part of the history is to
know what medication the patient was taking and what
was recently (either deliberately or accidentally) discon-
tinued. Some drugs are notoriously toxic, and others
cause serious withdrawal symptoms; therefore, medica-
tion reconciliation is absolutely essential for a full his-
tory (Table 3). Inaccurate history leads to failure to
order appropriate diagnostic imaging and missing the
diagnosis.

Table 1 |Decontructing a clinical history

Baseline function (and recent Memory
change) Productivity
Mobility

Responsibilities
Wandering and unsafe

Prior hospitalizations or ED visits Presumptive diagnosis

Drugs for infection Antibiotics
Prior vices Drinking habits
lllicit drugs
Over the counter
Prior ppsychiatry Suicide attempts or considerations

Family history of predisposition Aneurysms /AVYM

Found down Scene description

Outside temperature

Visible trauma

Need for CPR

Prior diabetes and insulin use

Stroke clues (atrial fibrillation)
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Table 2 Urgent_ reconciliation

Consequences

Urgent-
Neurotoxicity

Treatment for

(Lovenox, NOACs)

(baclofen; levodopa with carbidopa,
opioids)

_or toxicity

NOAC New oral anticoagulants; SSR/ selective serotonin reuptake inhibitors

(levetiracetam, phenytoin)

And then there is a touchy issue. Although the young
and less experienced are not bothered by arrogance of
their seniors, we are never absolved from making gross
regrettable errors. Arguably, errors will become less com-
mon as available knowledge increases—but not always.
Even a seasoned, highly active, involved physician may be
fooled by a slightly different presentation. Much of what
we do in medicine is pattern recognition, and knowing
the patterns is critical to avoiding errors. Clinical experi-
ence does not reduce error rate, and physicians can easil

epeat the same mistake time and again. The

ory ta which reflects
the tendency to
than to tr

and also to _
tion bias seeks confirmation rather

ossibilities. With that, also comes

Table 3 -in history taking

not to get distracted by incongruities, but sometimes an
important observation requires explanation. Errors are
often in judgment and not exclusively procedural [4].

Construct a
In the ICU, all must seem acute. But there are problems.
Adjectives such as acute, hyperacute, subacute and rap-
idly progressive are commonly used, but likely mean
something different to each person. However, it is useful

preting images and estimating a

A good history can provide a clinical trajectory;

Although a clot can
ere is consensus that
when there are
as taught us in the past to
Recognition that fluctuations

-(meningitis, encephalitis, epidural-

_and intravenous drug use -or-infections)

(omerdi cicaton eror e to e o Baseadstment

Failure to inquire about_and-of- (signs of_syndrome)

Failure to appreciate- use of- blockers (presenting intubated comatose patients)
Failure to appreciate-intoxication (presenting intubated comatose patients)

Table 4 -in taking a history

becomes available

Availability

Representativeness-

-on-of the patient’s presentation-and -to-when_

The_r frequently occurring, if they _
The-is_it has been fully-

Pattern recognition and failure to think out of the box (atypical variants)

_ to establish a differential diagnosis

Too much information and_of the_
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Neurologic function

ACUTE TRAJECTORIES IN NEUROCRITICAL ILLNESS

Middle Cerebral Artery Occlusion

Cerebral Hematoma

#

5

Basilar Artery Occlusion

Traumatic Brain Injury

%

;

Guillain-Barré Syndrome

Myasthenia Gravis

r}

5

Meningitis

Encephalitis

}

|

Acute Spinal Cord Trauma

Acute Spinal Cord Infarct

v

¥
L

Hours

Fig. 1 _ in the ﬁrst-jays (not including recovery trajectories)

The clinical
involves more

typically

can be suddenly catastrophic (and lethal),
- - more with worsening

stroke.
under pres-
ey spread into the

progresses until platele
Is of red blood cells and
[10]. This pathophysiol-
. Although hemorrhages

weakness and new deficits in a number of- In some
patients, these may culminate in a further decline in con-
sciousness and an abrupt change in breathing (from early
mass effect and brain tissue shift). This is
more in and
than in emorrhages
ments are larger and more accepting of newly increased
volume.

The course in
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after trauma has been considered pathognomonic| for
epidural hemorrhages, but blossoming contusions may
be more common than has been truly appreciated. Trau-
matic brain injury commonly correlates with alcohol
intoxication or drug use, thus easily confounding and
masking the typical trajectory. [High blood alcohol levels
correlate with an|increased|expansion|rate [11].

The two most ‘common acute neuromuscular disor-
ders in the neurointensive care unit are Guillain—Barré
syndrome (GBS) and /myasthenia gravis but with mark-
edly differen resentm proceeds in a stepwise
fashm-n,ngto reach a nadir. Mm
gravis, however, [fluc 1% within a day anm
both extremes with near-normal examination to marked
weakness. Recognition of the ftrajectory as a result of fati-
gable weakness often clinches'theﬁosis.

Traumatic spinal cord injury is & and complete
althouthn omsm_ayllmprove when the spH M
phase resolves [12]. Spinal cord nfarct is also acute, but
may be MI before a very sudden 10ss of motor func-
tion, which occurs up to m [13].

Central nervous system [infections| usually progress
gradually with a much steeper slope in acute bacte-
rial ‘meningitis. Nevertheless, patients appearing mildly
lethargic or obtunded on initial presentation may become
deeply comatose within hours.

After the acute phase, the clinical course in patients
with acute brain injury is determined by a number of
events. First, jobstruction of the (CSF flow causes further
deterioration unrelated to the [primary event, Examples
are aneurysmal Maehnoicﬁ ﬁrm thalamic
hemorrhages trapping the ventricle, /cerebellar lhemato-
mas obliterating the 4th ventricle, or simply?enm
breakthrough into the ventricular system bm&-
flow: Second, shift from expansion due to cerebralée-ma
and often driven by increased intracranial pressure can
worsen the clinical picture until patients need intubation
for airway protection. Clinical course in many patients
is determined by whether a neurosurgical intervention
is performed. Evacuation of a hematoma or ventricu-
lostomy placement often interrupts a downward spi-
ral. Later clinical trajectories are often predicted by the
aggressiveness of interventions and not by the natural
history alone.

These specific clinical trajectories can often be
obtained after a careful history and significantly add to
a full description of the clinical picture. It is anticipatory
information for attending neurointensivists fore-
warned is forearmed.

Conclusion
Taking a clinical history takes time and, for some, just
too much time. There is often no time to listen carefully;

cell phones or pagers predictably interrupt the encounter.
Physicians often redirect opening statements of patients
and families, but also direct questions toward a specific
concern; we have no patience and redirect already after
20 s on average [14, 15]. Failures of information gather-
ing and integration are due to insufficient time and being
pressed for time. We must force the mind to slow down:
Most errors are related to process breakdowns in the
patient—practitioner clinical encounter.

We understand why there may be complacency that

is difficult to address. Generally, physicians generate a
working diagnosis almost immediately upon hearing
a patient’s initial symptom presentation, and there is a
tendency to seek a familiar pattern. A decision may be
reached without exploration of other [Wlues. Mostly,
the diagnosis is correct, appropriate tests are ordered,
and effective treatment begins. This pattern is common,
difficult to change, and, counterintuitively, reassuring to
families. However, exceptions must always be consid-
ered. According to Berner and Graber, physicians know
that diagnostic error exists, but ithink that the likelihood
of error is less than it really is '[16]. As Vickrey advises,
deliberately pursue another angle: “Let’s play devil's advo-
cate” or “Let’s rereview elements of the history” [3].
A deliberate consideration of a differential diagno-
sis is an essential part of diagnostic reasoning prior to
the final decision. The most common breakdown points
are test ordering and interpretation, performance of the
medical history and physical examination, and initiation
of consultations. We should praise independence, but
we should also, once in a while, seek opinions from col-
leagues. Failure to order appropriate tests was the most
frequent breakdown.

Getting the history right is a core principle. A phone
call to family members or direct communication is essen-
tial to provide a sense of the time course and urgency.
Seemingly acute conditions may actually be chronic and
vice versa as more information becomes available.

In the new era of intensive care imaging with handheld
and smartphone-connected devices, the clinical history
may be sidelined even more. Who wants to know what
really happened if we can see it already? Are examina-
tion and imaging not enough? Without diminishing these
parts of the clinical assessment, we should approach
them cautiously, with the intent to achieve accuracy. If
pressed for time, it may be preferable to tailor the exami-
nation and spend more time taking a history. Information
gathering starts within the first moments of an encoun-
ter. Do not assume or trust anything; verify everything.

Future machine learning may enhance knowledge,
but ambiguous, "out-of-the-blue" statements by those
providing the history will remain challenging. Stories
seldom occur in a vacuum; every story of acute illness
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involves human interactions, decisions, and varying
circumstances. The attending will still make multiple
phone calls to obtain information. Nothing can be eas-
ily compartmentalized in bits or ms.
For a while, we may still have to endure Siri proclaiming
“sorry, I didn't quite get that” Taking a history and own-

ing the conversation remains the most critical skill of a
neurointensivist.
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