CLINICAL CARE CONUNDRUMS

Can’t Shake This Feeling

The approach to clinical conundrums by an expert clinician is revealed through the presentation of an actual patient’s case in an
approach typical of a morning report. Similarly to patient care, sequential pieces of information are provided to the clinician, who is
unfamiliar with the case. The focus is on the thought processes of both the clinical team caring for the patient and the discussant.

The bolded text represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.
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Yalda Shahram, MD™, Thomas E. Baudendistel, MD', S. Andrew Josephson, MD?

'Internal Medicine, Kaiser Permanente, Oakland, California; 2Department of Neurology, University of California San Francisco.

~

1 A 78-year-old woman presented to her primary care
- physician with a 2-month history of progressive leg
weakness. She reported walking difficulty caused by occa-
sional “buckling” of the knees.

The knee buckling may be a clue to the quadriceps muscle
weakness. The quadriceps straightens and locks the knee
when the foot is being planted. Weakness of this muscle can
result in the knee giving way. Isolated quadriceps weakness,
which is uncommon, typically is caused by lower motor neu-
ron issues, such as femoral neuropathy, L4-L5 radiculopa-
thy, lumbosacral plexopathy, and primary muscle diseases,
including inclusion body myositis.

r_} The patient had diabetes mellitus and hypertension.
- Her medications were insulin glargine, metformin,
glipizide, lisinopril, atorvastatin, and aspirin, and she was
taking vitamin D and calcium. None of these was recently
changed or added. Aside from having the weakness, the
patient was in her usual state of health and had no other
complaints. She denied weight changes, fevers, night
sweats, and fatigue. She was widowed, lived with her
daughter, had no pets, never used tobacco, and did not
drink alcohol or use illicit drugs. There was no family his-
tory of neuromuscular disorders, and both of her parents
died of natural causes at advanced ages.

The physical examination revealed no knee deformities,
and the patient had good active range of motion of both
knees and normal strength throughout her limbs. Plain ra-
diographs of the knees showed mild medial compartment
osteoarthritis. The patient was advised to stop atorvastatin.

Patients who take atorvastatin and other statins (3-hy-
droxy-3-methyl-glutaryl-co-enzyme A reductase inhibitors)
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can experience a spectrum of muscle disease, from myalgias
and weakness to (rare) overt myositis with rhabdomyolysis.
Statin-induced myopathy tends to affect larger proximal
muscles, can occur at any time during the period the medi-
cation is being used, and usually resolves within weeks after
discontinuation. Given this patient’s preserved strength, it
was reasonable to manage her conservatively.

r_} One month later, she presented to another hospital’s
- emergency department with increasing weakness in
the lower extremities and new loss of balance requiring
use of a walker for ambulation. She thought the weakness
was confined to her legs and was affecting her thigh mus-
cles more than her calves or feet. She reported fatigue,
decreased appetite, and an unintentional 15-pound weight
loss. She denied diarrhea, back pain, bowel and bladder
function problems, sensation changes, myalgias, and ar-
thralgias. She reported no swallowing or vision problems,
rashes, Raynaud disease symptoms, photosensitivity, dry
eyes or mouth, recent falls or trauma, fevers, night sweats,
recent illness, or travel.

On physical examination, the patient’s temperature was
98.2°F, blood pressure 120/84 mm Hg, pulse 73 beats per
minute, respiratory rate 16 breaths per minute, and ox-
ygen saturation 99% with ambient air. The patient was
obese and not in distress. She was alert, oriented, and able
to follow multistep instructions. Cranial nerve examina-
tion was normal. The patient had mild weakness in her
bilateral deltoids and bilateral hip flexors but full strength
in all other muscle groups. Deep tendon reflexes were nor-
mal in the biceps and patella and reduced in the ankles.
The Babinski sign was absent. Throughout the lower ex-
tremities, sensation was intact to light touch; there was
no saddle anesthesia. Finger—nose-finger testing showed
slight dysmetria in the left upper extremity. Because of
her imbalance, the patient needed help to stand up; once
upright, though, she was able to take 3 steps forward and
backward with use of a walker. Her stride length was di-
minished, and her gait unsteady and wide based.

These exam findings suggest 2 separate localizations. Sym-
metric proximal weakness with preserved distal strength
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in the extremities indicate a lower motor neuron problem,
further suggested by the absence of upper motor neuron
findings of spasticity, and hyperreflexia. Intact patellar and
biceps reflexes suggest either muscle or neuromuscular junc-
tion localization. Separately, the findings of wide-based gait
and dysmetria raise the possibility of a problem in the ipsilat-
eral cerebellum, in this case on the left. A cerebellar lesion
would not explain the bilateral symmetric weakness. The
combination of lower motor neuron leg weakness and cer-
ebellar deficits suggests a systemic disorder, such as an infec-
tious, inflammatory, or paraneoplastic process. A space-occu-
pying lesion would not produce this constellation of deficits.

-

1 Serum chemistry panel was normal, creatinine level
) 0.47 mg/dL, and albumin level 4.0 g/dL. White blood
cell (WBC) count was 8100/mm?, hemoglobin level 12 g/
dL, and platelet count 287,000/mm?. Alanine aminotrans-
ferase (ALT) level was 74 U/L (reference range, 0-36
U/L), alkaline phosphatase level 41 U/L (reference range,
37-117 U/L), and total bilirubin level 0.4 mg/dL (refer-
ence range, 0.2-1.2 mg/dL). Prothrombin time and thyro-
tropin were normal. Creatine kinase (CK) level was 2328
U/L (reference range, <200 U/L). Erythrocyte sedimentation
rate was 17 mm/h, and C-reactive protein level 0.1 mg/L.
Urinalysis (dipstick testing) detected no myoglobin, and
there were no casts. Plain radiograph of the chest was nor-
mal.

The elevated CK indicates muscle disease, and, in the ab-
sence of other findings of liver disease, the ALT elevation
likely has a muscle origin as well. The differential diagnosis
for elevated CK includes myopathy caused either by infec-
tion, trauma, ischemia, or a toxin (medication included) or
by a hereditary, metabolic, endocrinologic, or inflammatory
disorder. There is no history of trauma, strenuous exertion,
or muscle toxin other than the statin, and the progression
of symptoms after medication discontinuation argues against
statin myopathy. The laboratory test results rule out de-
rangement of potassium, calcium, phosphorus, magnesium,
vitamin D, or thyroid function as the cause of the myopathy.
The absence of fever, absence of diffuse organ involvement,
and normal inflammatory markers point away from a system-
ic infection or vasculitis. The inflammatory myopathies der-
matomyositis and polymyositis classically produce proximal
muscle weakness and are possibilities in this case, but one
would expect the inflammatory markers to be elevated in
these conditions. Malignancy related to dermatomyositis or
to paraneoplastic syndrome may account for the myopathy.

The data provided do not identify a unifying diagnosis. To
look for an inflammatory myopathy, such as dermatomyositis
or polymyositis, it is reasonable to perform electromyogra-
phy (EMG) to delineate the location of muscle involvement
and identify a site for tissue biopsy. As no obvious toxins or
metabolic conditions explain the dysmetria, magnetic reso-
nance imaging (MRI) of the brain should be performed to
evaluate for lesions in the cerebellum.

-

1 The patient was admitted to the hospital. On
) T2-weighted and FLAIR (fluid attenuation inversion
recovery) sequences, MRI of the brain showed a few scat-
tered subcortical and periventricular white matter hyper-
intense foci bilaterally. Antibodies to human immunodefi-
ciency virus 1 and 2, and Treponema pallidum
immunoglobulins G and M, were not detected. Serum lev-
els of lactate dehydrogenase, vitamin B,,, angiotensin-con-
verting enzyme, antinuclear antibody, rheumatoid factor,
and anti—cyclic citrullinated peptide IgG were normal.

The brain imaging excludes a space-occupying lesion in the
cerebellum but does not identify the cause of dysmetria.
Toxic-metabolic conditions, such as alcohol toxicity, vita-
min B, deficiency, anoxia, and toxicity of certain medica-
tions, may impair cerebellar function (MRI findings may be
normal), but none of these is present. Other disorders that
attack the central nervous system (CNS) (again, brain im-
aging may show minimal abnormalities) include infections,
early-stage neurodegenerative illnesses, and antibody-asso-
ciated disorders (eg, autoimmune diseases, postinfectious
and paraneoplastic conditions).

r_} Four days after intravenous fluids were started, the
- patient’s CK level improved, but her weakness per-
sisted. There was no evidence of peripheral neuropathy on
lower extremity nerve conduction studies. EMG revealed
few fibrillations and positive sharp waves in proximal limb
muscles and thoracic paraspinal muscles. Deltoid, biceps,
and tensor fasciae latae showed shorter duration complex
motor units with early recruitment. The patient declined
muscle biopsy. A rheumatologist was consulted, and pred-
nisone 60 mg/d was started for possible inflammatory my-
opathy. The patient was discharged to a skilled nursing fa-
cility for physical therapy.

The fibrillations and positive sharp waves on EMG can be
seen in both neuropathy (from denervation) and myopathy.
The normal nerve conduction studies make localization to
the nerve unlikely. In addition, the shorter duration motor
units with early recruitment on EMG are characteristic of a
myopathy. Despite the ongoing myopathy, the improved CK
level suggests the muscle disease is playing a minimal role in
the patient’s current illness. Prescribing corticosteroids for a
presumed inflammatory myopathy without a clear diagno-
sis is risky, as steroids may render subsequent biopsy results
unreliable, may themselves cause myopathy, and expose the
patient to the side effects of immunosuppression.

r_} One month later, the patient saw her rheumatologist.
) Although she had tapered the prednisone down to 10
mg/d, she had not returned to baseline strength, was still
using a walker, and reported increased difficulty keeping
her head raised. She also noted 2 new symptoms: speech
slurring and, in both hands, a tremor that made it difficult
to hold objects.
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Examination revealed a fine tremor in both arms. There
were no skin lesions, and the joints were normal. The pa-
tient was oriented to name, place, and date. Memory test-
ing was 3 for 3 on register but O for 3 on recall. She was
unable to perform serial 7s and able to spell backward only
3 of the 5 letters in the word world. Speech was dysar-
thric and scanning in quality. On extraocular movements,
she demonstrated poor smooth pursuit. Examination of the
head and neck was significant for nearly constant head ti-
tubation and weak neck flexors. Upper extremity strength
was normal. Mild weakness was noted in both hip flexors.
Deep tendon reflexes were preserved except at the ankle,
where they were reduced. Finger-nose—finger testing re-
vealed marked dysmetria, more pronounced on the left,
and there was mild bilateral heel-to-shin dysmetria.

Diffuse myopathy cannot account for the patient’s impaired
cognition or progressive cerebellar findings, which now include
head titubation and scanning speech. As more than a month
has elapsed since the brain imaging was performed, MRI could
be repeated for evidence of infection, malignancy, inflamma-
tion, or demyelination. More important, lumbar puncture is in-
dicated to exclude infection and, with flow cytometry, cytology,
and measurement of oligoclonal bands and IgG index, to assess
for autoimmune or paraneoplastic antibody-mediated disorders.
r_} The patient was readmitted. On repeat brain MRI,
- there were no new significant findings. Complete
blood cell count and chemistry panel results were unre-
markable. Erythrocyte sedimentation rate and C-reactive
protein level remained normal. CK level was 451 U/L, and
ALT level 29 U/L.

Lumbar puncture was performed. Opening pressure was
14.5 cm of water, and cerebrospinal fluid (CSF) was clear
and colorless. There were 3 red blood cells/mm? and no
WBCs. Glucose level was 94 mg/dL, and protein level 74
mg/dL. CSF IgG synthesis rate was normal, flow cytome-
try revealed no abnormal clonal populations, and cytolo-
gy was negative for malignancy. Two unique oligoclonal

bands were found in the CSE.

The absence of WBCs in the CSF excludes CNS infection.
The patient’s main problem is an inflammatory CNS pro-
cess as defined by presence of oligoclonal bands in the CSE
compared with their absence in the serum. Autoimmune,
neoplastic, and paraneoplastic disorders could explain these
bands. There was no evidence of systemic autoimmune ill-
ness. The patient has not had a recent infection that could
result in postinfectious demyelination, and her clinical and
imaging features are not suggestive of a demyelinating disor-
der, such as multiple sclerosis. Of the neoplastic possibilities,
lymphoma with CNS involvement may be difficult to detect
initially; this diagnosis, however, is not supported by the un-
remarkable MRI, flow cytometry, and cytology findings. In
paraneoplastic syndromes, the CSF may include antibodies
that react to antigens in the brain or cerebellum.
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FIG. 1. Positron emission tomography-computed tomography cross-section

with fluorodeoxyglucose shows maximum standard uptake value of 11.9in
porta hepatis and 8.7 between gallbladder and right lobe of liver.

At this point, evaluation for malignancy should involve
mammography, imaging of the chest, abdomen, and pelvis,
and colorectal screening. Testing should also include mea-
surement of serum and CSF autoantibodies associated with
paraneoplastic cerebellar degeneration. The expanding list
of paraneoplastic antibodies that may attack the cerebel-
lum includes anti-Hu (often associated with small cell lung
cancer), anti-Yo (associated with ovarian or breast cancer),
anti-aquaporin 4, antibodies to the voltage-gated potassium
channel, and anti—glutamic acid decarboxylase (anti-GAD).
r_} Mammography and breast examination findings were
) normal. Computed tomography (CT) of the chest
showed no adenopathy, nodules, or masses. Abdomen CT
showed nonspecific prominence of the gallbladder wall.
Flexible sigmoidoscopy revealed no masses, only thick-
ened folds in the sigmoid colon; results of multiple colon
biopsy tests were normal. Carcinoembryonic antigen level
was 2.0 pg/L, and CA-125 level 5 U/mL. Serum GAD-65
antibodies were elevated (>30 nmol/L).

Anti-GAD is mostly known as the antibody associated with
type 1 diabetes mellitus (T1DM). In rare instances, even in
patients without a history of diabetes, anti-GAD antibodies
may lead to an autoimmune attack on the brain, particularly
the cerebellum, as part of an idiopathic autoimmune disor-
der or as a paraneoplastic syndrome. In either case, treatment
involves corticosteroids, intravenous Ig, or plasma exchange.
When the autoimmune attack is associated with malignancy,
treatment response is poorer, unless the malignancy is success-
fully managed. The next steps are intravenous Ig or plasma
exchange and positron emission tomography-CT (PET-CT)
assessing for an underlying neoplasm that may have been too
small to be detected with routine CT.

r_} PET-CT (Figure 1) showed increased fluorodeoxyglu-
) cose uptake between the gallbladder and the right lobe
of the liver as well as in lymph nodes of the porta hepatis.
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TABLE. Common Paraneoplastic Neurologic Syndromes and Their Associated Antibodies and Malignancies
(Most Frequent Associations in Bold)

Syndrome

Clinical Features

Associated
Neuronal Antibodies

Most Frequent
Antibody—Tumor Associations

Limbic encephalitis Subacute onset of personality and mood change, memory loss, Hu/ANNA-1 Anti-Hu with small cell lung cancer
confusion, and focal seizures Ma2 Anti-Ma2 with testicular cancer
VGKC
GABA(B)-R
CV2/CRMP-5
mGIuR-5
AMPAR
LGI-1
Cerebellar degeneration Subacute progressive truncal and limb ataxia, dysarthria, Hu/ANNA-1 Anti-Hu with small cell lung cancer
and nystagmus Yo/PCA-1 Anti-Yo with ovarian or breast cancer
GAD-65 Anti-GAD-65 with small cell lung cancer or neuroendocrine carcinoma
VGCC
mGIuR-1
CV2/CRMP-5
Ri/ANNA-2
Stiff person syndrome Insidious onset of increased muscle tone in low back and proxi- ~ GAD-65 Anti-GAD-65 with small cell lung cancer and neuroendocrine
mal extremity accompanied by spasms and falls carcinoma
Amphiphysin Anti-amphiphysin with breast cancer or small cell lung cancer
Opsoclonus-myoclonus Vertigo, dizziness, nausea, imbalance, and tremor with Ri/ANNA-2 Anti-Ri/ANNA-2 with lung cancer or breast cancer
myoclonic jerks and rapid haphazard eye movement, (neuroblastoma in children)
with or without encephalopathy Ma2 Anti-Ma2 with testicular cancer
NMDA receptor encephalitis ~ Stereotyped progression starting with prodrome of headache, NMDA receptor Ovarian teratoma
fever, and upper respiratory or gastrointestinal symptoms;
then behavior change, memory problems, psychosis, abnormal
movements, and seizures; then catatonia and coma—seen
most often in young women
Encephalomyelitis Overlap with limbic encephalitis but more extensively involving Hu/ANNA-1 Anti-Hu with small cell lung cancer
central nervous system with potential cortical, limbic, brainstem,  cy2/CRMP-5

cerebellar, and spinal cord findings

NOTE: Abbreviations: AMPAR, a-amino-3-hydroxy-5-methylisoxazole-4-propionic acid receptor; ANNA, antineuronal antibody; CRMP, collapsin response mediator protein; GABA(B)-R, y-amino-butyric acid type B receptor; GAD, glutamic

acid decarboxylase; LGl, leucine-rich glioma inactivated; mGIuR, metabotropic glutamate receptor; NMDA, N-methyl-D-aspartate; PCA, Purkinje cell antibody; VGCC, voltage-gated calcium channel; VGKC, voltage-gated potassium

channel.

After interventional radiology performed a biopsy, patho-
logic testing revealed poorly differentiated carcinoma with
neuroendocrine features, most likely biliary in origin (Fig-
ure 2). Additional CSF testing revealed increased levels of
anti-GAD antibodies. Other antibodies associated with
paraneoplastic conditions, including anti-Hu and anti-Yo,
were absent. The final diagnosis was paraneoplastic an-
ti-GAD syndrome caused by poorly differentiated neuro-
endocrine carcinoma of the biliary tract. The patient un-
derwent plasma exchange therapy for 5 days, but her
condition continued to worsen. Options were discussed
with the patient and her family. The patient enrolled in
hospice and then died at home.

DISCUSSION

Numerous antibodies to antigens of the nervous system have
been identified in association with malignancy, resulting in a
variety of paraneoplastic neurologic syndromes (PNSs). Col-

lectively, these syndromes are seen in fewer than 1 in 10,000
patients with cancer. The malignancy may be diagnosed
months to years before the paraneoplastic syndrome, or the
syndrome may be the first clue to underlying malignancy.!
Hospitalists should suspect a PNS if the patient has known
cancer and has unexplained neurologic deficits, if the presen-
tation fits a classic PNS pattern, or if evaluation for neurologic
symptoms identifies an inflammatory CSF profile that cannot
be explained by demyelinating disorder or infection.
Hospitalists should be familiar with the classic PNS pre-
sentations, including limbic encephalitis, cerebellar de-
generation, stiff person syndrome, opsoclonus-myoclonus,
N-methyl-D-aspartate (NMDA) receptor encephalitis, and
encephalomyelitis (Table).! These syndromes typically un-
fold over weeks to months, prompting a search for infec-
tious, inflammatory, autoimmune, and neurodegenerative
disorders. The diagnostic evaluation of a patient with sus-
pected PNS may include neuroimaging, electroencephalog-
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raphy (EEG), lumbar puncture, and neuronal antibody test-
ing. MRI is often unrevealing in PNS; especially early-stage
PNS; it is useful mostly in excluding other causes of a patient’s
symptoms. EEG is of limited value and generally is indicated
only in patients who are having seizures, or are encephalo-
pathic, and are suspected of having PNS. Lumbar puncture
is much more useful in establishing PNS as the cause of a
patient’s symptoms. In a recent study,? an inflammatory CSF
profile (pleocytosis, elevated protein, oligoclonal bands,
or augmented IgG synthesis) was identified in 93% of 295
patients with PNS: 39% had pleocytosis (>5 lymphocytes/
mm?), 67% elevated protein, and 63% oligoclonal bands. In
10% of cases, oligoclonal bands were the only abnormality.
When clinical, MRI, and CSF findings suggest PNS, the
next step in establishing the diagnosis is testing for neuronal
antibodies. Testing should be performed for a comprehen-
sive panel of antibodies in both serum and CSE** Testing for
a single antibody can miss potential cases because various
syndromes may be associated with multiple antibodies. In
addition, presence of multiple antibodies (vs a single anti-
body) is a better predictor of cancer type.>® Sensitivity can
be optimized by examining both serum and CSEF, as in some
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cases, the antibody is identified in only one of these fluids.™®
An identified antibody predicts the underlying malignancies
most likely involved. For example, presence of anti-Hu an-
tibodies is associated most often with small cell lung can-
cer, whereas presence of anti-Yo antibodies correlates with
cancers of the breast, ovary, and lung. When the evaluation
does not identify an underlying malignancy and PNS is sus-
pected, PET-CT can be successfully used to detect an occult
malignancy in 20% to 56% of patients.3!1°

According to reports, at least 17 autoantibodies, including
classic Purkinje cell cytoplasmic antibody type 1 (anti-Yo),
antineuronal nuclear antibody type 1 (anti-Hu), and GAD-
65 antibody, attack antigens in the cerebellum.!! GAD-65,
an enzyme expressed in the brain and pancreatic f cells, is
a soluble synaptic protein that produces the inhibitory neu-
rotransmitter y-amino-butyric acid (GABA).!? Inhibition of
GAD-65 in cerebellar tissue leads to decreased expression
of GABA, resulting in extensive cerebellar deficits, such as
those in the present case. Anti-GAD-65 antibodies have
been associated with various disease processes. For example,
anti-GAD-65 is found in the serum of 80% of patients with
insulin-dependent TIDM.” GAD-65 antibodies may also

FIG. 2. Pathology specimen from needle biopsy of hepatobiliary mass. Poorly differentiated malignancy is seen with hematoxylin-eosin at original magnification (A)

%20 and (B) x40. Tumor cells are nested and have high nuclear-to-cytoplasm ratio with crush artifact. Immunohistochemical staining is (C) positive for pancytokeratin

and (D) strongly positive for thyroid transcription factor 1. These and other staining results, including variable CD56 positivity, point to neuroendocrine carcinoma. In

addition, stains for CA19-9, CK19, and PAX-8 were variably positive, suggesting pancreaticobiliary primary carcinoma.
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be detected in patients with stiff person syndrome (Table)
and in patients with cerebellar ataxia caused by a paraneo-
plastic or autoimmune syndrome.!*!

Paraneoplastic anti-GAD cerebellar ataxia is very rare. It
occurs at a median age of 60 years, affects men more often
than women, and has an extremely poor prognosis.'"'* Un-
derlying cancers identified in patients with this ataxia in-
clude solid organ tumors, lymphoma, and neuroendocrine
carcinoma.'” The present case of anti-GAD-65 cerebellar
ataxia is the first reported in a patient with biliary tract neu-
roendocrine carcinoma. Given the rarity of the disease and
the advanced stage of illness when the condition is detected,
optimal treatment is unknown. As extrapolated from man-
agement of other PNSs, recommended treatments are intra-
venous Ig, plasma exchange, steroids, and other immuno-
suppressants, as well as control of the underlying neoplasm.!!

The discussant in this case couldn’t shake the feeling that
there was more to the patient’s illness than statin or inflam-
matory myopathy. It was the patient’s shaking itself—the
dysmetric limb and truncal titubation—that provided a clue
to the cerebellar localization and ultimately led to the dis-
covery of a paraneoplastic disorder linked to anatomically
remote neuroendocrine cancer.

KEY TEACHING POINTS

¢ The differential diagnosis for cerebellar deficits associated
with normal brain MRI includes infection, toxic-metabolic
insults (alcohol toxicity, vitamin By, deficiency, medication
toxicity), anoxia, early neurodegenerative illness, and anti-
body-mediated disorders, such as autoimmune, postinfec-
tious, and paraneoplastic syndromes.

Hospitalists should suspect a PNS when a patient with
known cancer develops unexplained neurologic deficits
or when evaluation for neurologic symptoms identifies an
inflammatory CSF profile that cannot be explained by a
demyelinating disorder or an infection.

Hospitalists should familiarize themselves with the clas-
sic PNS presentations, including limbic encephalitis,
cerebellar degeneration, stiff person syndrome, opsoclo-
nus-myoclonus, NMDA receptor encephalitis, and en-
cephalomyelitis.

e Suspicion for PNS may be confirmed by the presence of
paraneoplastic antibodies in CSF or serum. When routine
evaluation fails to identify cancer, PET-CT should be per-
formed.

Disclosure: Nothing to report.
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