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Abstract
We report a 40-year-old man with severe hypokinesis as paraneoplastic manifestation of a
microscopic “carcinoma in situ” of the testis. The young age of the patient, along with progressive
neurologic deterioration, detection of anti-Ma2 antibodies, and ultrasound findings of bilateral
microcalcifications, led to bilateral orchiectomy, revealing the tumor in both testes. After
orchiectomy, neurological symptoms stabilized, but the patient eventually died of systemic
complications caused by his severe neurological deficits. Anti-Ma2 paraneoplastic encephalitis
should be considered in patients with severe hypokinesis, and intensive investigation and aggressive
approach to treatment is encouraged to prevent progression of the neurological deficits.
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Paraneoplastic anti-Ma2-associated encephalitis usually results in limbic, diencephalic, and
brainstem dysfunction. Predominant hypokinesis, however, has been rarely reported.1 We
report a patient with this disorder who developed severe hypokinesis as predominant clinical
features, and whose underlying neoplasm was a microscopic “carcinoma in situ” of the testis.

CASE REPORTS
A 40-year-old Japanese man developed diplopia and unsteadiness of gait in July 2004. Within
the next 2 months he developed progressive difficulty in moving his extremities, and by the
middle of August, he could not get out from bed. His facial expression became markedly
reduced and the voice barely audible. He also developed severe micrographia. The patient was
initially seen by a psychiatrist who prescribed antidepressants, without significant
improvement of symptoms. By the end of August, he had difficulty in swallowing, and tremor
when holding objects. He looked anxious, irritable, and became very sensitive to auditory
stimuli. In September, the patient was seen at a local hospital and found to have reduced
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spontaneous speech with inaudible voice, limitation of eye movements, hypokinesis, and
rigidity of the limbs. He became bedridden and was transferred to our hospital for further
investigation in October 2004.

On admission, the patient was alert and able to follow verbal commands, although all
movements were extremely slow. It took him a few minutes to raise his left arm without any
weakness. The voluntary eye movements were limited in vertical and horizontal directions,
but the oculocephalic reflex was intact. Intermittent conjugated or skewed deviation of the eyes
to alternating directions was observed. Verbal output was extremely reduced and barely
audible. He managed to answer questions by opening his eyes, mouth, or protruding his tongue.
Severe rigidity, spasticity, and fluctuating dystonic postures of the limbs and neck were
observed. Reflexes were hyperactive and he had bilateral upgoing toes. Episodes of diaphoresis
with tachycardia and tachypnea were sometimes observed, but he did not develop generalized
seizures. Owing to the long-term bedridden status, the patient had developed upper and lower
limb contractures.

CSF examination showed increased protein concentration (70 mg/dl), with normal cell count
(1/mm3) and glucose concentration (72 mg/dl). IgG index was elevated to 0.89. Cytology was
negative for malignant cells. The EEG showed background activity of 8 to 10 Hz α wave,
intermixed with frequent 6 to 7 Hz θ waves. No epileptic activities were detected. Brain MRI
showed hyperintense abnormalities in pons, bilateral globus pallidi, medial thalami, pulvinars,
and medial temporal lobes on T2-weighted and fluid-attenuated inversion recovery (FLAIR)
sequences. These abnormalities were not enhanced with contrast (Fig. 1A).

Based on the clinical and MRI findings, the following possible diagnoses were considered:
viral encephalitis, metabolic encephalopathy including Wilson's disease, mitochondrial
encephalopathy, lymphoma, Creutzfeldt-Jakob disease, and paraneoplastic disorders.
Antibodies to Japanese encephalitis, Mumps, Epstein–Barr, Varicella–Zoster, and West-Nile
viruses were all negative. Serum copper, ceruloplasmin, pyruvate, and lactate levels were in
the normal ranges. Prion gene analysis showed only a polymorphism of Glu/Lys at codon 219.
The 14-3-3 protein level in CSF was in the borderline level.

Paraneoplastic antibody studies revealed the presence of anti-Ma2 antibodies in serum and
CSF; Ma1 antibodies were not detected. This finding led to extensive investigations to identify
a tumor, particularly focusing on a testicular cancer. Tumor markers such as CEA, CA19-9,
CA125, SCC, Pro-GRP, NSE, SLX, sIL-2R, and α-FP were all negative. β-HCG and highly
sensitive PSA were slightly elevated to 0.4 mIU/ml (<0.3 mIU/ml) and 5.45 ng/ml (<4.0 ng/
ml), respectively, but they were normalized on the following examinations. Whole-body CT
and FDG-PET studies were negative. While the screening for cancer was performed, the patient
was empirically treated with intravenous immunoglobulin, which did not result in
improvement. Repeated testicular ultrasonogram showed bilateral equivocal
microcalcifications. Given these subtle abnormalities and the high prevalence of testicular
cancer in young men with anti-Ma2 immunity, we performed bilateral orchiectomy with
approval of the IRB and consent of family members.

Histopathological studies showed that both testes were atrophic, but no nodules were noted at
macroscopic examination. The microscopic evaluation revealed atrophic seminiferous tubules
with reduced spermatogenesis, and dysplastic cells that expressed placental-like alkaline
phosphatase (PLAP), which has a diagnostic value for carcinoma in situ or intratubular germ-
cell neoplasia (IGCN) (Fig. 2). There were numerous infiltrates composed of lymphocytes,
neutrophils, and macrophages, surrounding the seminiferous tubules. Neoplastic cells and
inflammatory infiltrates were identified in both testes. The neoplastic cells were reactive with
anti-Ma2 antibodies on immunohistochemical analysis (data not shown).
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A follow-up MRI obtained 10 months after the onset of symptoms showed a reduction of the
signal hyperintensities with progressive atrophy of the affected regions (Fig. 1 B). After
orchiectomy, the neurological symptoms stabilized for a few months, but the patient's poor
general condition resulted in multiple systemic complications and infections; he died of septic
shock seven and a half months after orchiectomy. Autopsy was not performed.

DISCUSSION
The anti-Ma2 antibody is a well-known, specific marker of paraneoplastic limbic, diencephalic,
and brainstem encephalitis.1 The target antigen, Ma2, is a 42-kDa protein predominantly
expressed in the nuclear paraspeckles of neurons and at a lesser degree in the cytoplasm. It has
been postulated that Ma2 plays a role in mRNA biogenesis.2 The expression of Ma2 is
restricted to brain in normal tissues and in tumors of patients with paraneoplastic anti-Ma2
encephalitis.3 In men younger than 50 years, the tumor is almost always in the testis.1,3,4

The main clinical feature of our patient was severe hypokinesis with reduced verbal output. So
far, two patients with anti-Ma2 encephalitis and severe hypokinesis have been reported,1 which
is a very rare presentation of paraneoplastic encephalitis, and an additional case has been
identified recently.5 Neurological, radiological, and oncological features of these three cases
and our patient are summarized in Table 1.

Except for patient no. 2, the other three cases have several common clinical features such as
young age, male gender, testicular tumor, and temporal stabilization of symptoms after the
treatment, including orchiectomy. In these patients, the MRI showed multifocal abnormalities,
including in all cases substantia nigra or globus pallidus or both. It has been well documented
that bilateral lesions of globus pallidus can cause Parkinsonism.6-8 Thus it is reasonable to
attribute the hypokinesis and slowness of initiation or completion of movement identified in
our patient to the damage of this major output structure of basal ganglia.

The most remarkable finding in our case is that the neurological symptoms were a
paraneoplastic manifestation of an occult cancer. Although we strongly suspected that the
patient had a testicular tumor, we were unable to demonstrate the tumor before the orchiectomy.
The reasons for orchiectomy were relentless progression of neurological symptoms, young age
of the patient, detection of anti-Ma2 antibodies, and detection of microcalcifications in the
follow-up ultrasound. Testicular microcalcifications have been reported with a variable
incidence (from 0.6% to 18.1%),9,10 among individuals undergoing ultrasound and associates
with development of germ-cell tumors in 40% to 45% of patients.9

IGCN is considered a precursor of most testicular germ-cell tumors. It consists of enlarged
cells with clear cytoplasm that are aligned along the basal portion of the seminiferous tubules.
11 Immunostaining discloses PLAP-positive cells in most of the patients with IGCN. It should
be noted that nonneoplastic spermatogenic cells are almost always PLAP-negative. Therefore,
the identification of dysplastic PLAP-positive cells in seminiferous tubules, as in our patient,
is confirmatory to the diagnosis of IGCN.

The prognosis of anti-Ma2-associated encephalitis depends on prompt treatment of the tumor,
and some patients appear to respond to immunosuppressants (corticosteroids or intravenous
immunoglobulin).1 Factors associated with improvement or stabilization include male gender,
young age, testicular tumor with complete response to treatment, absence of anti-Ma1
antibodies, and limited central nervous system involvement.1 In our case, the neurological
symptoms showed a rapidly progressive course, and the diagnosis was established several
months after the symptom presentation. Because there was severe involvement of the CNS and
the affected brain regions were already atrophic at the time of orchiectomy, it resulted in only
stabilization of symptoms, but not improvement. We conclude that anti-Ma2 encephalitis
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should be considered in patients with sub-acutely progressive severe hypokinesis. If the patient
is a young man without evidence of a tumor, a microscopic IGCN should be strongly
considered. In these patients, orchiectomy can be the only way to reveal the tumor at very early
stages. Early diagnosis and treatment should be encouraged because of its beneficial effects
when compared with other paraneoplastic neurological syndromes.1,3

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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FIG 1.
Consecutive brain MRI. A: MRI on admission showing FLAIR hyperintensities in pons,
bilateral globus pallidi, medial thalamic nuclei, pulvinars, and medial temporal lobes (TR:
9999.00 ms, TE: 105.00 ms). These abnormalities did not enhance with gadolinium. B: MRI
FLAIR images (TR: 8002.00 ms, TE: 146.12 ms) obtained 10 months after the onset of
neurological symptoms. Residual FLAIR hyperintensities are present in bilateral middle
cerebellar peduncles, pons, and thalamic pulvinars. Brainstem and globus pallidi are atrophic.
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FIG 2.
Pathological findings at orchiectomy. Microscopic findings in the testis. The seminiferous
tubules are atrophic and with hypospermatogenesis. The brown cells correspond to the
neoplastic cells immunolabeled with PLAP, a marker of germ-cell neoplasms. Note that the
neoplastic cells are restricted to the seminiferous tubules and not invasive. Scale bar is
equivalent to 100 μm.
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