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Postoperative delirium
in a 64-year-old woman

64-YEAR-OLD WOMAN UNDERGOES elec-

tive T10-S1 nerve decompression with
fusion for chronic idiopathic scoliosis. Soon
afterward, she develops acute urinary reten-
tion attributed to an Escherichia coli urinary
tract infection and narcotic medications. She
is treated with antibiotics, an indwelling cath-
eter is inserted, and her symptoms resolve.
She is transferred to the inpatient physical re-
habilitation unit.

See related editorial, page 699

On postoperative day 9, she develops an
acute change in mental status, suddenly be-
coming extremely anxious and falsely believing
she has a “terminal illness.” A psychiatrist sug-
gests that these symptoms are a manifestation
of delirium, given the patient’s recent surgery
and exposure to benzodiazepine and narcotic
medications. On postoperative day 10, she is
awake but is now mute and uncooperative. An
internist is consulted for an evaluation for en-
cephalopathy and delirium.

I MEDICAL HISTORY

Her medical history, obtained by chart review
and interviewing her husband, includes well-
controlled bipolar disorder over the last 4 years,
with no episodes of frank psychosis or mania.
She had a “bout of delirium” 4 years earlier at-
tributed to a catastrophic life event, but the
symptoms resolved after adjustment of her anx-
iolytic and mood-stabilizing drugs. She also has
well-controlled hypertension, hypothyroidism,
and gastroesophageal reflux. Her only surgery
was her recent elective procedure.
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She has a family history of dementia (Pick
disease in her mother).

She is married, lives with her husband, and
has an adult son. She is employed as a media
specialist and also teaches English as a second
language. Before this hospital admission, she
was described as happy and content, though
her primary psychiatrist had noted intermit-
tent anxiety. Her husband does not suspect il-
licit drug use and denies significant alcohol or
tobacco abuse.

A thorough review of systems is not possi-
ble, given her encephalopathy. But before her
acute decline, she had complained of “chok-
ing on blood” and a subjective inability to
swallow.

Her home medications include dextro-
amphetamine extended-release, alprazolam
as needed for sleep, venlafaxine extended-re-
lease, lamotrigine, lisinopril, propranolol, am-
lodipine, atorvastatin, levothyroxine, omep-
razole, iron, and vitamin B,,. At the time of
the evaluation, she is on her home medica-
tions with the addition of olanzapine, vitamin
D, polyethylene glycol, and an intravenous
infusion of dextrose 5% with 0.45% saline at a
rate of 100 mL/hour. She has allergies to latex,
penicillin, peanuts, and shellfish.

I PHYSICAL EXAMINATION

On physical examination, the patient seems
healthy and appears normal for her stated age.
She is wearing a spinal brace and is in no ap-
parent distress. She is afebrile, pulse 104 beats
per minute, respirations 16 breaths per minute
and unlabored, and oxygen saturation good on
room air. The skin is normal. No thyromegaly,
bruits, or lymphadenopathy is noted. Cardio-
vascular, respiratory, and abdominal examina-
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TABLE 1

Common causes of postoperative delirium

Autoimmune, inflammatory
Infection (isolated, sepsis)
Encephalitis

Meningitis

Cerebral abscess

Hyperthermia

Hypothyroidism, hyperthyroidism
Cardiovascular

Hypertension

Myocardial infarction
Arrhythmia

Shock, hypoperfusion
Electrolyte imbalance
Hypoglycemia, hyperglycemia
Hyponatremia

Dehydration

Hypocalcemia
Hypomagnesemia, hypermagnesemia
Vitamin B,, deficiency

Thiamine deficiency
Gastroenterologic, hepatic
Liver injury, cirrhosis

P450 alteration

Fecal impaction

Hematologic

Hemolytic uremic syndrome
Porphyria

Anemia

Neurologic

Seizure

Dementia

Stroke

Sleep deprivation

Neoplasm

Traumatic brain injury
Mitochondrial dysfunction
Pharmacologic causes
Polypharmacy

Withdrawal

Alcohol

Stimulants, eg, amphetamine
Selective serotonin reuptake inhibitors
Benzodiazepines
Cephalosporins (third-generation)
Diphenhydramine
Antidepressants

Barbiturates

Atropine

Heavy metals

Indomethacin

Opiates

Pulmonary

Hypoxia

Hypercarbia
Pneumonia

Renal

Urinary tract infection
Acid-base disorder
Renal failure

Bladder obstruction

Altered mental

status is one
of the most
common yet
challenging
conditions in

medicine

tions, though limited by the spinal brace, are
unremarkable. She has no evidence of periph-
eral edema or vascular insufficiency. Muscle
bulk and tone are adequate and symmetric.
She is awake and alert and able to follow
simple commands with some prompting.
She does not initiate movements spontane-
ously. She makes some eye contact but does
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not track or acknowledge the interviewer
consistently and does not respond verbally
to questions. Her sclera are nonicteric, the
pupils are equally round and reactive to
light, and the external ocular muscles are
intact. There is no facial asymmetry, and
the tongue protrudes at midline. She blinks
appropriately to threat bilaterally. Strength
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is at least 3/5 in the upper extremities and
2/5 in the lower extremities, though the ex-
amination is limited by lack of patient co-
operation. She shows minimal grimace on
noxious stimulation but does not withdraw
extremities. Reflexes are present and mildly
depressed symmetrically. Plantar reflexes
are downgoing bilaterally.

Il INITIAL LABORATORY EVALUATION

On initial laboratory testing, the serum so-
dium is 132 mmol/L (reference range 136—
144), stable since admission. Point-of-care
glucose is 98 mg/dL. Aspartate aminotrans-
ferase and alanine aminotransferase levels
are mildly elevated at 59 U/L (13-35) and
51 U/L (7-38), respectively, but serum am-
monia is undetectable. Vitamin B,,, folate,
thyroid-stimulating hormone, and free thy-
roxine are within the normal ranges. Leuko-
cytosis is noted, with 14 x 107 cells/L (3.7-
11.0), 86% neutrophils, and a mild left shift.
Urinalysis is negative for leukocyte esterase,
nitrites, and white blood cells.

Il APPROACH TO ALTERED MENTAL STATUS

Which of the following risk factors pre-
disposes this patient to postoperative de-
lirium?

[J Hyponatremia

[J Polypharmacy

[J Family history of dementia
[J Depression

Altered mental status, or encephalopathy, is
one of the most common yet challenging con-
ditions in medicine. When a consult is placed
for altered mental status, it is important to de-
termine the affected domain that has changed
from the patient’s normal state. Changes can
include alterations in consciousness, atten-
tion, behavior, cognition, language, speech,
and praxis and can reflect varying degrees of
cerebral dysfunction.

Delirium, defined as an acute change in at-
tention and consciousness,' can be a manifes-
tation of a wide range of conditions, including
infection, toxic encephalopathy, electrolyte
disturbances, intoxication, and cardiorespi-
ratory dysfunction (Table 1). Conversely, an
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isolated alteration in speech, language, be-
havior, or praxis should suggest an underlying
neurologic or psychiatric substrate in the early
evaluation for delirium.

Electrolyte abnormalities

Disorders of sodium homeostasis are common
in hospitalized patients and may contribute
to the onset of delirium. Hyponatremia is es-
pecially frequent and often iatrogenic, with
a prevalence significantly higher in women
(2.1% vs 1.3%, P = .0044) and in the elderly.?

Neurologic manifestations are often the re-
sult of cerebral edema due to osmolar volume
shifts.>® Acute hyponatremic encephalopathy
is most likely to occur when sodium shifts are
rapid, usually within 24 hours, and is often
seen in postoperative patients requiring signif-
icant volume resuscitation with hypotonic flu-
ids.® Young premenopausal women appear to
be at especially high risk of permanent brain
damage secondary to hyponatremic encepha-
lopathy,” a finding that may reflect the limited
compliance within the intracranial vault and
lack of significant involutional parenchymal
changes that occur with aging.®!!

Aging also has important effects on fluid
balance, as restoration of body fluid homeosta-
sis is slower in older patients.!?

Hormonal effects of estrogen appear to
play a synergistic role in the expression of ar-
ginine vasopressin in postmenopausal women,
further contributing to hyponatremia.

Although our patient has mild hyponatre-
mia, there has been no acute change in her
sodium balance since admission to the hospi-
tal, and so it is unlikely to be the cause of her
acute delirium. Her mild hyponatremia may in
part be from hypo-osmolar maintenance fluids
with dextrose 5% and 0.45% normal saline.

Mild chronic hyponatremia may affect bal-
ance and has been associated with increased
mortality risk in certain chronic disease states,
but this is unlikely to be the main cause of
acute delirium.

Polypharmacy

Patients admitted to the hospital with poly-
pharmacy are at high risk of drug-induced
delirium. In approaching delirium, a patient’s
medications should be evaluated for interac-
tions, as well as for possible effects of newly
prescribed drugs. New medications that affect
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cytochrome P450 enzymes warrant investi-
gation, as do drugs with narrow therapeutic
windows that the patient has been using long-
term.

Consultation with a clinical pharmacist is
often helpful. Macrolides, protease inhibitors,
and nondihydropyridine calcium channel
blockers are common P450 inhibitors, while
many anticonvulsants are known inducers of
the P450 system. Selective serotonin reuptake
inhibitors and diuretics can lead to electrolyte
imbalances such as hyponatremia, which may
further predispose to bouts of delirium, as de-
scribed above.

The patient’s extensive list of psychoactive
medications makes polypharmacy a significant
risk factor for delirium. Quetiapine and ven-
lafaxine both cause sedation and increase the
risk of serotonin syndrome. However, in this
case, the patient does not have marked fever,
rigidity, or hyperreflexia to corroborate that
diagnosis.

Dementia

The Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), defines de-
mentia as a disorder involving cognitive im-
pairment in at least 1 cognitive domain, with
a significant decline from a previous level of
functioning.! These impairments need not
necessarily occur separately from bouts of de-
lirium, but the time course for most forms of
dementia tends to be progressive over a sub-
acute to chronic duration.

Dementia increases the risk for acute con-
fusion and delirium in hospitalized patients."
This is partly reflected by pathophysiologic
changes that leave elderly patients susceptible
to the effects of anticholinergic drugs.'* Struc-
tural changes due to small-vessel ischemia
may also predispose patients to seizures in the
setting of metabolic derangement or critical
illness. Diagnosing dementia thus remains a
challenge, as dementia must be clearly distin-
guished from other disorders such as delirium
and depression.

The acute change in this patient’s case
makes the isolated diagnosis of dementia
much less likely than other causes of altered
mental status. Also, her previous level of func-
tion does not suggest a clinically significant
personal history of impairment.
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Mental illness
Several studies have examined the link be-
tween preoperative mental health disorders
and postoperative delirium.">!'7 Depression
appears to be a risk factor for postoperative
delirium in patients undergoing elective or-
thopedic surgery,” and this includes elderly
patients.'® While a clear etiologic link has
yet to be determined, disruption of circadian
thythm and abnormal cerebral response to
stress may play a role. Studies have also sug-
gested an association between schizophrenia
and delirium, though this may be related to
perioperative suspension of medications.!”?
Bipolar disorder has not been well studied
with regard to postoperative complications.
However, this patient has had a previous epi-
sode of decompensated mania, therefore making
bipolar disorder a plausible condition in the dif-
ferential diagnosis.

I CASE CONTINUED:
ACUTE DETERIORATION

Without a clearly identifiable cause for our pa-
tient’s acute confusional state, neurology and
medical consultants recommend neuroimag-
ing.
Computed tomography (CT) and magnet-
ic resonance imaging (MRI) without contrast
are ordered and performed on postoperative
day 11 and demonstrate chronic small-vessel
ischemic disease, consistent with our patient’s
age, as well as frontotemporal atrophy. There
is no evidence of mass effect, bleeding, or
acute ischemia.

Overnight, she becomes obtunded, and
the rapid response team is called. Her vital
signs appear stable, and she is afebrile. Basic
laboratory studies, imaging, and electrocardi-
ography are repeated, and the results are un-
changed from recent tests. She is transferred
to the intensive care unit (ICU) for closer
monitoring.

What is most likely cause of the patient’s
declining mental status, and what is the
next appropriate step?

[] Acute stroke: repeat MRI with contrast

[] Urinary tract infection: order blood and
urine cultures, and start empiric
antibiotics
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[l Neuroleptic malignant syndrome: start
dantrolene
[ Seizures: order electroencephalography

(EEG)

Acute stroke

Acute stroke can affect mental status and con-
sciousness through several pathways. Stroke
syndromes can vary in presentation depending
on the level of cortical and subcortical involve-
ment, with clinical manifestations including
confusion, aphasia, neglect, and inattention.
Wakefulness and the ability to maintain con-
sciousness is impaired, with disruption of the
ascending reticular activating system, often
seen in injuries to the brainstem. Large terri-
torial or hemispheric infarcts, with subsequent
cerebral edema, can also disrupt this system
and lead to cerebral herniation and coma.

MRI without contrast is extremely sen-
sitive for ischemia and can typically detect
ischemia in acute stroke within 3 to 30 min-
utes.'%%® Repeating the study with contrast is
unlikely to provide additional benefit.

In our patient’s case, the lack of localiz-
ing neurologic symptoms, in addition to her
recent negative neuroimaging workup, makes
the diagnosis of acute stroke unlikely.

Infection

The role of severe infection in patients with
altered mental status is well documented and
likely relates to diffuse cerebral dysfunction
caused by an inflammatory cascade. Less well
understood is the role of occult infection, es-
pecially urinary tract infection, in otherwise
immunocompetent patients. Urinary tract
infection has long been thought to cause de-
lirium in otherwise asymptomatic elderly pa-
tients, but few studies have examined this re-
lationship, and those studies have been shown
to have significant methodologic errors.?' In
the absence of better data, urinary tract in-
fection as the cause of frank delirium in an
otherwise well patient should be viewed with
skepticism, and alternative causes should be
sought.

Although the patient has a nonspecific
leukocytosis, her benign urinalysis and lack of
corroborating evidence makes urinary tract in-
fection an unlikely cause of her frank delirium.
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Neuroleptic malignant syndrome
Neuroleptic malignant syndrome is defined as
fever, rigidity, mental status changes, and au-
tonomic instability after exposure to antido-
paminergic drugs. It is classically seen after ad-
ministration of typical antipsychotics, though
atypical antipsychotics and antiemetic drugs
may be implicated as well.

Patients often exhibit agitation and con-
fusion, which when severe may progress to
mutism and catatonia. Likewise, psychotropic
drugs such as quetiapine and venlafaxine, used
in combination, have the additional risk of se-
rotonin syndrome.

Additional symptoms include hyperreflex-
ia, ataxia, and myoclonus. Withdrawal of the
causative agent and supportive care are the
mainstays of therapy. Targeted therapies with
agents such as dantrolene, bromocriptine, and
amantadine have also been reported anecdot-
ally, but their efficacy is unclear, with variable
results.?

As noted earlier, the addition of quetiapine
to the patient’s already lengthy medication list
could conceivably cause neuroleptic malignant
syndrome or serotonin syndrome and should
be considered. However, additional neurologic
findings to confirm this diagnosis are lacking.

Seizures

Nonconvulsive seizure, particularly noncon-
vulsive status epilepticus (NCSE), is not well
recognized and is particularly challenging to
diagnose without EEG. In several case series
of patients presenting to the emergency room
with altered mental status, NCSE was found
in 16% to 28% of patients in whom EEG was
performed after an initial evaluation failed to
show an obvious cause for the delirium.?*
Historical features are unreliable for ruling out
NCSE as a cause of delirium, as up to 41% of
patients in whom the condition is ultimately
diagnosed have only confusion as the present-
ing clinical symptom.?

Likewise, alternating ictal and postictal
periods may mimic the typical waxing and
waning course classically associated with de-
lirium of other causes. Physical findings such
as nystagmus, anisocoria, and hippus may be
helpful but are often overlooked or absent.
EEG is thus an essential requirement for the
diagnosis.*
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Given the lack of a clear diagnosis, a work-
up with EEG should be considered in this pa-
tient.

I CASE CONTINUED: ADDITIONAL SIGNS

In the ICU, our patient is evaluated by the in-
tensivist team. Her vital signs are stable, and
while she is now awakening, she is unable to
follow commands and remains mute. She does
not initiate movement spontaneously but of-
fers slight resistance to passive movements,
holding and maintaining postures her extrem-
ities are placed in. She keeps her eyes closed,
but when opened by the examining physician,
dysconjugate gaze and anisocoria are noted.

What clinical entity is most consistent
with these physical findings, and what is
the next step in management?

[] Catatonia secondary to bipolar disorder
type I: challenge with intravenous
lorazepam 2 mg

[] Oculomotor nerve palsy due to enlarging
intracranial aneurysm: aggressive blood
pressure lowering, elevation of the head of
the bed

[] Toxic leukoencephalopathy: supportive
care and withdrawal of the causative
agent

[] NCSE: challenge with intravenous
lorazepam 2 mg and order EEG

Catatonia

The DSM-5 defines catatonia as a behavioral
syndrome complicating an underlying psychi-
atric or medical condition, as opposed to a dis-
tinct diagnosis. It is most commonly encoun-
tered in psychiatric illnesses including bipolar
disorder, major depression, and schizophrenia.
Akinesis, stupor, mutism, and “waxy” flexibil-
ity often dominate the clinical picture.

The pathophysiology is poorly defined, but
likely involves neurotransmitter imbalances
particularly with an increase in N-methyl-
p-aspartate (NMDA) activity and suppres-
sion of gamma-aminobutyric acid (GABA)
activity. This hypothesis is supported by the
finding that benzodiazepines, electroconvul-
sive therapy, and NMDA antagonists such as
amantadine are all effective in treating cata-
tonia.’"*® Findings of focal neurologic abnor-
malities warrant further investigation. EEG
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may be necessary to differentiate catatonia
from NCSE, as both may respond to a benzo-
diazepine challenge.

As pure catatonia is a diagnosis of exclu-
sion, further workup, including EEG, is neces-
sary to confirm the diagnosis.

Oculomotor nerve palsy

Anisocoria together with dysconjugate gaze
should prompt consideration of a lesion in-
volving the oculomotor nerve. Loss of tonic
muscle activity from the lateral rectus and su-
perior oblique cause a downward and outward
gaze. Furthermore, loss of parasympathetic
tone occurs with compressive palsies of the
oculomotor nerve, clinically manifesting as
a mydriatic and unreactive pupil with ptosis.
Given its anatomic course and proximity to
other vascular and parenchymal structures,
the oculomotor nerve is vulnerable to com-
pression from many sources, including an-
eurysmal dilation (especially of the posterior
cerebral artery), uncal herniation, and inflam-
mation of the cavernous sinus.

Noncontrast CT and lumbar puncture
are very sensitive for making the diagnosis of
sentinel bleeding within the first 24 hours,”
whereas computed tomographic angiography
and magnetic resonance angiography can reli-
ably detect unruptured aneurysms as small as 3
mm. %

Conditions that can lead to oculomotor
palsy are unlikely to cause an acute gain in ap-
pendicular muscle tone, as noted by the cata-
tonia this patient is demonstrating. Also, mass
lesions or bleeding associated with oculomo-
tor palsy is likely to cause acute loss of tone.
Chronic upper-motor neuron lesions lead to
spasticity rather than the waxy flexibility seen
in this patient. In our patient, the findings of
isolated anisocoria without further clinical
evidence of oculomotor nerve compression
make this diagnosis unlikely.

Toxic leukoencephalopathy

Toxic leukoencephalopathy—widespread de-
struction of myelin, particularly in the white
matter tracts that support higher cortical
functions—can be caused by antineoplas-
tic agents, immunosuppressant agents, and
industrial solvents, as well as by abuse of
vaporized drugs such as heroin (“chasing
the dragon”). In its mild forms it may cause
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behavioral disturbances or inattention. In
severe forms, a neurobehavioral syndrome
of akinetic mutism may be present and can
mimic catatonia.’!

The diagnosis is often based on the clinical
history and neuroimaging, particularly MRI,
which demonstrates hyperintensity of the
white matter tracts in T2-weighted images.*

This patient does not have a clear history
of exposure to an agent typically associated
with toxic leukoencephalopathy and does not
have the corroborating MRI findings to sup-
port this diagnosis.

Il CASE CONTINUED

Because recent neuroimaging revealed no
structural brain lesions and no cause for brain
herniation, the patient receives a challenge of
2 mg of intravenous lorazepam to treat poten-
tial NCSE. Subsequent improvement is noted
in her anisocoria, gaze deviation, and enceph-
alopathy. EEG reveals frequent focal seizures
arising from mesial frontal regions with bilat-
eral hemisphere propagation, consistent with
bifrontal focal NCSE.

As our patient is being transferred to a
room for continuous EEG monitoring, her
condition begins to deteriorate, and she again
becomes more encephalopathic, with aniso-
coria and dysconjugate gaze. Additional doses
of lorazepam are given (to complete a 0.1-mg/
kg load), and additional therapy with intrave-
nous fosphenytoin (20-mg/kg load) is given.
Intubation is done for airway protection.

Continuous EEG monitoring reveals mul-
tiple frequent electrographic seizures arising
from the bifrontal territories, concerning for
persistent focal NCSE. A midazolam drip is
initiated for EEG burst suppression of cerebral
activity. Over 24 hours, EEG shows resolution
of seizure activity. As the patient is weaned
from sedation, she awakens and follows com-
mands consistently, tolerating extubation
without complications. Her neurologic status
remains stable over the next 48 hours, having
returned to her neurologic baseline level of
functioning. She is able to be transferred out
of the ICU in stable condition while continu-
ing on scheduled antiepileptic therapy with
phenytoin.

VOLUME 84 e NUMBER 9

I ALTERED MENTAL STATUS
IN INPATIENTS

Altered mental status is one of the most fre-
quently encountered reasons for medical
consultation from nonmedical services. The
workup and management of metabolic, toxic,
psychiatric, and neurologic causes requires a
deep appreciation for the broad differential
diagnosis and a multidisciplinary approach.
Physicians caring for these patients should
avoid prematurely drawing conclusions when
the patient’s clinical condition fails to respond
to typical measures.

Delirium is a challenging adverse event in
older patients during hospitalization, with a
significant national financial burden of $164
billion per year.” The prevalence of delirium
in adults on hospital admission is estimated as
14% to 24%, with an inpatient hospitalization
incidence ranging from 6% to 56% in general
hospital patients.** In addition, postoperative
delirium has been reported in 15% to 53% of
older patients.*

While delirium is preventable in 30% to
40% of cases,’®" it remains an important in-
dependent prognostic determinant of hospital
outcomes.*$4°

Delirium in hospitalized patients requires
a thorough, individualized workup. In our pa-
tient’s case, the clinical findings of hypoactive
delirium were found to be manifestations of
NCSE, a rare life-threatening and potentially
reversible neurologic disease.

While establishing seizures as a diagnosis,
careful attention must first be directed to-
wards investigating environmental or meta-
bolic triggers that may be inciting the disease.
This often involves a similar workup for meta-
bolic derangements, as seen in the approach
to delirium.

In our patient’s case, an extensive medical
evaluation including testing of blood, urine,
and cerebrospinal fluid was unable to identify
a clear derangement or infectious cause. How-
ever, neuroimaging revealed significant atro-
phy of frontal and parietal regions (Figure 1),
and EEG provided evidence of focal seizures
with status epilepticus originating in these
atrophic territories. It is estimated that 30% of
seizures in the elderly present as status epilep-
ticus, with NCSE accounting for 25% to 50%
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of all cases.**# Although NCSE is an under-
recognized disease, evidence suggests that the
incidence may be between 4 and 43 cases per
100,000 elderly patients per year.**

The diagnosis of NCSE, while made in this
patient’s case, remains challenging. Careful
physical examination should assess for automa-
tisms, “negative” symptoms (staring, aphasia,
weakness), and “positive” symptoms (halluci-
nations, psychosis). Cataplexy, mutism, and
other acute psychiatric features have been as-
sociated with NCSE,* highlighting the impor-
tance of EEG. A trial of a benzodiazepine in
conjunction with clinical and EEG monitoring
may help guide clinical decision- making.

As there is no current universally accepted
definition for NCSE nor an accepted agree-
ment on required EEG diagnostic features at
this time," accurate diagnosis is most likely to
be obtained in facilities with both subspecialty
neurologic consultation and EEG capabilities.

Our patient’s family history of Pick disease
is interesting, as this is a progressive form of
frontotemporal dementia with both sporadic
and genetically linked cases. Recent studies
have shown evidence that patients with neuro-
degenerative disease have increased seizure fre-
quency early in the disease course,’ and efforts
are under way to establish the incidence of first
unprovoked seizure in patients with frontotem-
poral dementia. In our patient’s case, resolution
of seizure activity yielded a return to her base-
line level of neurologic function.

Early use of selective serotonin reuptake
inhibitors has been shown to help with the
behavioral symptoms of frontotemporal de-
mentia,* but increasing requirements over
time may indicate progression of neurodegen-
eration and should warrant further appropri-
ate investigation.

In our patient’s case, escalating dose re-
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