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Case Presentation. A 70-year-old US Marine Corps veteran of the Vietnam War with no signif-
icant past medical history was brought by ambulance to VA Boston Healthcare System (VABHS)
after being found on the floor at home by his wife, awake, but with minimally coherent speech. He
was moving all extremities, and there was no loss of bowel or bladder continence. He had last been
seen well by his wife 30 minutes prior. When emergency medical services arrived, his finger stick
blood glucose and vital signs were within normal range. In the emergency department, he was able
to state his first name but then continuously repeated “7/11” to other questions. A neurologic exam-
ination revealed intact cranial nerves, full strength in all extremities, and normal reflexes. A Na-
tional Institute of Health Stroke Scale (NIHSS) was 3, and a code stroke was activated. At the time
of presentation, the patient was an active smoker of 15 cigarettes per day for 50 years and did not

use alcohol or recreational drugs.

» Jonathan Li, MD, Chief Medical Res-
ident, VABHS and Beth Israel Deacon-
ess Medical Center (BIDMC). Dr. Fehnel,
the patient’s medical team was most worried
about a transient ischemic attack (TIA) or cere-
brovascular accident (CVA). Is his presentation
consistent with these diagnoses, and what else
is on your differential diagnosis?

» Corey R. Fehnel, MD, Neuro-Inten-
sivist, BIDMC, and Assistant Professor of
Neurology, Harvard Medical School. This
patient is presenting with what appears to be
an acute encephalopathy—a sudden onset of
global alteration in mental status. The most
worrisome underlying etiology for this pre-
sentation would be acute stroke, but this is an
uncommon cause of acute encephalopathy.
The differential diagnosis at this stage remains
broad, but a careful neurologic examination
can help narrow the possibilities. In particu-
lar, T would aim to differentiate an apparent
language deficit (ie, aphasia) from a deficit of
attention. A key finding that may help is the
ability to name high- or low-frequency ob-
jects. If the patient can successfully name ob-
jects, aphasia is less likely. Based on the limited
examination at present, the patient produces
some normal speech, but perseverates; there-
fore, the finding remains nonspecific. My lead-
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ing diagnoses are complex partial seizure and
toxic/metabolic encephalopathy:

»  Dr. Li. This patient’s NIHSS score is 3.
How do you use this score in your manage-
ment decisions for the patient?

»  Dr. Fehnel. The NIHSS is a useful tool
for gauging severity of ischemic and hemor-
rhagic stroke. However the score is not specific
for establishing the diagnosis of stroke. Many
common and chronic neurologic problems will
score on the NIHSS, so it can never be inter-
preted in isolation. If the clinical history and
complete neurologic examination support the
diagnosis of stroke, then the NIHSS can be
used with the understanding that it is biased
toward anterior circulation strokes, and pos-
terior circulation strokes will score lower even
though they are potentially more life threaten-
ing.! In this case, even though a complex par-
tial seizure appears more likely, it is difficult to
rule out the possibility of an acute stroke affect-
ing the thalamus or, less likely, a distal middle
cerebral artery occlusion. I would consider IV
thrombolysis pending further history and neu-
roimaging results.

»  Dr. Li. Initial laboratory data include a he-
moglobin of 12.8 mg/dL. The white cell count,
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platelet count, chemistry panel, liver function
tests, thyroid-stimulating hormone, and tro-
ponin were within normal range (Table 1).
Serum and urine toxicology screening was neg-
ative. Computed tomography (CT) of the head
and CT angiogram of the head and neck were
negative for acute intracranial abnormality or
vessel occlusion. The patient’s mental status
improved shortly after, and he was able to re-
call going to a 7-Eleven convenience store with
friends in the morning but had no recollection
of subsequent events. He reported no fevers,
headache, weakness, vision problems, pares-
thesia, dysphagia, or gait imbalance. A decision
was made to admit the patient for monitoring
and workup.

Do you agree with inpatient workup for this
patient whose mental status has now returned
to baseline? If so, what workup would you
pursue next?

»  Dr. Fehnel. This patient requires inpa-
tient admission to further evaluate the un-
derlying etiology for his acute change in
mental status. The improvement of his pre-
senting deficit and largely normal neurovas-
cular imaging make a neurovascular etiology
less likely, but a careful risk factor evaluation
for CVA/TIA should be performed, includ-
ing continuous cardiac telemetry to detect
atrial fibrillation. Magnetic resonance imag-
ing (MRI) of the brain should be performed
to rule out occult stroke and evaluate for a
structural etiology given the more likely di-
agnosis of complex partial seizure. An elec-
troencephalogram (EEG), preferably 24-hour
continuous recording, should be performed.
Without a clear toxic or metabolic etiology
thus far to explain his acute global waxing-
waning alteration in mental status and likely
new-onset complex partial seizures, I would
also pursue lumbar puncture for cerebrospi-
nal fluid examination.

»  Dr. Li. The hospital course was nota-
ble for episodes of acute combativeness and
confusion. An MRI of the brain was deferred
due to reports from the patient’s family of re-
tained shrapnel in the lumbar spine. Routine
EEG showed no seizure activity. This was fol-
lowed by continuous video EEG monitoring,
which showed subclinical seizure activity
with a right temporal focus. He was started
on valproic acid with improvement in his ag-
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TABLE 1 First Hospitalization

Tests Result Reference Range
Sodium (mEg/L) 135 135-145
Potassium (mEg/L) 3.8 3.5-5.0
Chloride (mEq/L) 101 100-110
Bicarbonate (mEg/L) 24 20-30
Blood urea nitrogen (mg/dL) 10 7-25
Creatinine (mg/dL) 0.8 0.5-1.5
Glucose (mg/dL) 76 70-105
White blood cells (K/uL) 7.2 4.0-11.0
Hemoglobin (g/dL) 12.8 14.0-18.0
Hematocrit (%) 35.4 40-52
Platelets (K/uL) 220 150-440
Mean corpuscular volume (fL) 92.9 82-98
International normalized ratio 1.1 0.9-1.1
Alanine aminotransferase (IU/L) 9 0-40
Aspartate aminotransferase (IU/L) 10 0-40
Thyroid-stimulating hormone (u/mL) 1.63 0.35-5.00
Troponin | (ng/mL) 0.01 0-0.3

itation, though confusion continued. He was
discharged to an inpatient geriatric psychia-
try nursing home with diagnosis of seizures
and acute delirium.

Dr. Fehnel, seizures are often part of the
workup for unexplained encephalopathy. In
this case, the routine EEG was unrevealing,
while the continuous video EEG proved valu-
able. In what situations would you pursue a
continuous video EEG in addition to a rou-
tine EEG?

»  Dr. Fehnel. EEG monitoring is only as
good as the window of time during which
the study is performed. If the suspicious
clinical event is captured during a routine
recording or an area of focal slowing is de-
tected, a shorter study may be entirely suf-
ficient. However, in cases where there is
no clear alternative explanation, a patient’s
mental status does not return to normal, or
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TABLE 2 Second Hospitalization

Tests Result Reference Range
Vitamin B,, (pg/mL) 268 200-900
Ammonia (umol/L) 47 10-52

Rapid plasma reagin Nonreactive Nonreactive
HIV Nonreactive Nonreactive
Lyme IgG Not detected Not detected
Lyme IgM Not detected Not detected

TABLE 3 Cerebrospinal Fluid Studies

Tests Result Reference Range
Color Colorless

Turbidity Clear

Protein (mg/dL) 52 15-60
Glucose (mg/dL) 56 40-80
Red blood cells (cells/mm?) 79 0-10
Nucleated cells (cells/mm?) 0 0-5
Herpes simplex virus 1 DNA Negative Negative
Herpes simplex virus 2 DNA Negative Negative
Gram stain Negative Negative
Cryptococcal antigen Negative Negative
Venereal disease research laboratory Nonreactive Nonreactive

in the setting of mental status fluctuations
without explanation, continuous video-EEG
monitoring for at least 24 hours is indicated.
While the prolonged study raises sensitiv-
ity, the exact duration of EEG recording re-
quired outside of the intensive care unit

setting remains debated.?

»  Dr. Li. If his encephalopathy were due
to seizures alone, I would expect improve-
ment in his mental status during interic-
tal periods, which does not appear to be the
case here. Do you feel the seizures alone can

explain his encephalopathy?
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»  Dr. Fehnel. Complex partial seizures and
the medications used to treat them can con-
found the examination of patients during the
interictal period. We commonly debate post-
ictal encephalopathy vs residual effect of ben-
zodiazepines and rapid dose escalation of
antiepileptic drugs as culprit in a patient’s
prolonged alteration in mental status. Serial
clinical examinations, continuous EEG mon-
itoring to rule out ongoing subclinical sei-
zures when appropriate, and judicious use of
potentially sedating medications is the most
helpful approach. The key issue here is the
bimodal distribution of new-onset seizures.
Among children there is a higher incidence of
genetically related seizure disorders; whereas
among adults, “acquired” and structural eti-
ologies are more common. For this case, a
more careful evaluation of acquired/structural
etiologies for new-onset seizures is indicated.

»  Dr. Li. At the geriatric psychiatry nursing
home, the patient continued to be combative
and refused medications. He was readmitted
to the VABHS with encephalopathy of un-
clear etiology. An expanded encephalopathy
workup was unrevealing (Table 2). A CT of
the lumbar spine was obtained, which showed
only small surgical clips, and he was felt to be
safe to undergo an MRI. An MRI of the brain
with contrast showed generalized cerebral at-
rophy and evidence of small vessel ischemia
but no acute pathology. His mental status con-
tinued to worsen with diminished speech out-
put and decreased interaction with his health
care providers. He was no longer able to state
his name when asked. At this point, lumbar
puncture was pursued (Table 3).

Dr. Fehnel, this patient’s initial cerebro-
spinal fluid (CSF) cell count and chemistries
were completely normal. Is this sufficient to
rule out encephalitis? If not, what other diag-
nostic tests would you send?

»  Dr. Fehnel. A fully normal CSF profile
reduces the likelihood of a broad range of
neuro-infectious etiologies but does not com-
pletely rule those out. For example, there are
reports of herpes simplex virus (HSV) en-
cephalitis producing relatively normal pro-
files and even negative polymerase chain
reaction assays for antibodies to HSV if the
specimen is obtained very early in the course
of the disease.>* That was not the case here
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as the CSF was obtained several days after
his initial presentation. Given this patient’s
clinical syndrome, normal CSF findings,
and long smoking history without regular
screening examinations, I would send a CSF
specimen screening for paraneoplastic and
autoimmune encephalitis. Most autoimmune
encephalitis syndromes are associated with
CSF lymphocytic pleocytosis or slight ele-
vation in CSF protein levels. This patient’s
diagnosis is most likely an anti-Hu paraneo-
plastic syndrome, which can be distinguished
from other autoimmune and paraneoplas-
tic processes by the characteristically normal
CSF profile. Anti-Hu antibodies are strongly
associated with non-small cell lung cancer
(NSCLC). I would, therefore, also obtain
more advanced chest imaging.

»  Dr. Li. An autoimmune and paraneoplas-
tic encephalitis panel was sent. While this
send-out panel was pending, a CT torso was
obtained to evaluate for occult malignancy in
light of his significant smoking history. This
showed a 3-cm spiculated mass originating
from the left hilum. Bronchoalviolar lavage
washings returned positive for small cell lung
cancer. The CSF autoimmune encephalitis
panel returned positive for anti-Hu antibody.
A final diagnosis of paraneoplastic encephalitis
secondary to small cell lung cancer was made.

Dr. Fehnel, can you explain the mecha-
nism by which certain neoplasms can cause
encephalitis?

»  Dr. Fehnel. Onconeuronal antibodies
Hu (NSCLC) and Ma2 (testicular seminoma),
when identified, are strongly associated with
the presence of an underlying malignancy.
The work of Dr. Josep Dalmau and others in
this area has dramatically improved our un-
derstanding of these syndromes over the past
25 years.” The exact mechanism is not fully
understood but is thought to be mediated by
cytotoxic T-cell response directed at the ma-
lignancy itself with homology to intraneuronal
structures, which are readily absorbed and re-
sult in neuronal cell death.®

»  Dr. Li. Is there a specific treatment for
paraneoplastic encephalitis, other than treating

the underlying malignancy?

»  Dr. Fehnel. Early treatment is associated
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Clinical Takeaways
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* The NIH Stroke Scale is a useful tool for gauging severity of ischemic
and hemorrhagic stroke. However, the score is not specific for es-
tablishing the diagnosis of stroke, particularly for posterior circulation

strokes.

e Continuous video electroencephalography of > 24 hours is pre-
ferred when there is unexplained encephalopathy in the intensive care
unit (ICU) setting, but the optimal duration of monitoring outside of the
ICU remains debated and is specific to the patient’s condition.

* Most autoimmune encephalitis syndromes are associated with cere-
brospinal fluid (CSF) lymphocytic pleocytosis and/or slight elevation in
CSF protein. Onconeuronal antibodies Hu and Ma2, when identified,
are strongly associated with the presence of an underlying malignancy
(small cell lung cancer and testicular seminoma, respectively).

¢ In paraneoplastic encephalitis, treatment directed at the underly-
ing tumor is the mainstay along with immunosuppressive agents.
The immunosuppressive agents typically used in this setting in-
clude glucocorticoids, intravenous immune globulin, rituximab, and

cyclophosphamide.

with improved outcome and should not be de-
layed while waiting for laboratory confirmation
in cases of high clinical suspicion. Treatment
directed at the underlying tumor is the main-
stay along with less specific immunosuppres-
sive agents. Unfortunately Anti-Hu (as well
as Ma2) antibodies are intraneuronal and less
responsive to standard treatments relative to
other paraneoplastic auto-antibodies identified
on the cell surface. Immunosuppressive agents
typically used in this setting include high-dose
IV methylprednisolone, IV immune globulin
(IVIG), rituximab, and cyclophosphamide.”

»  Dr. Li. The patient was started on IVIG,
methylprednisolone, cisplatin, and etopo-
side. His course was complicated by aspi-
ration pneumonia, autonomic dysfunction
causing tachy- and brady-arrhythmias, uro-
sepsis, worsening somnolence, chemo-
therapy-induced neutropenic fevers, and
ultimately septic shock. The palliative care
team was closely involved throughout the
final stages of his hospital course. After mul-
tiple family meetings, the patient was tran-
sitioned to comfort-focused care per family
discussion and died 6 weeks after his initial
presentation.

This patient had a very atypical initial pre-
sentation of small cell lung cancer. Despite
the fact that a diagnosis eluded his doctors,
they persisted in a thoughtful and exhaustive
workup and through this perseverance were
able to make the final diagnosis, which serves
as an important learning case for us all.
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