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Paraneoplastic cerebellar degeneration (PCD) is characterized by
pancerebellar ataxia with diplopia, nystagmus and dysarthria that
might evolve subacutely or over months to years [1-8]. Blurred vision
and oscillopsia typically occur early in the disease, often preceding the
manifestations of the primary malignancy [1-8]. Malignancies most
commonly associated with PCD include gynecologic, breast, small cell
lung cancers, Hodgkin's lymphoma [1-8]. The combination of tumours
and neurologic disability suggests the occurrence of effective anti-
tumour autoimmunity, especially in cases with associated antibodies
(anti-Yo and Ri, anti-Hu, anti-Tr and mGluR1) [1-8].

We read with interest the paper by Eye et al. [1], who described a
patient with peculiar ophthalmological signs, anti-ZIC4 auto-anti-
bodies, PCD associated with both diffuse large B cell lymphoma
(DLBCL) and smoldering multiple myeloma. Eye's paper [1] expanded
the knowledge on PCD, focusing on association between DLBCL and
anti-ZIC4 auto-antibodies that preferentiallly target the Purkinje cells
(Pcs). Having experienced a clinically similar case with unusually
prolonged course, we wish to offer some comments.

A 53-year old woman was admitted because of acute onset of im-
balance, impaired speech, inconstant diplopia on lateral gaze. On first
admission (March 2002), neurological examination showed sponta-
neous downbeating nystagmus, diplopia with alternating skew devia-
tion, head tremor, trunk and extremity ataxia, scanning dysarthria.
Mentation, sensibility were normal and deep jerks brisk. Extensive ex-
aminations, including serum tocopherol, tumour markers, vitamin By,
autoimmune and rheumathological tests, were unremarkable. Spinal
fluid (CSF) showed 10 white cell/mm?® with 80% lymphocytes which
were CD3+ and CD4+, without detectable atypical cells. Reiber and
Link indexes (1.62, normal < 0.70) were suggestive of intrathecal IgG
synthesis. The patient had palpable thyroid, diagnosed as multinodular
goiter. The increased titer of anti-thyroglobulin (495 Ul/ml, NR 0-60)
with normal thyroid function tests suggested an autoimmune thyr-
oiditis. Antibodies to Hu, Ma2, Yo, Ri, calcium channel, CV2, amphi-
physin were searched as previously reported [2,5] and found to be
negative. Genetic analyses for inherited ataxias were unremarkable. In
April 2002, nuclear and cytoplasmatic reactivity against Pcs in rat
cerebellum frozen sections was detected. Western blotting, performed
as previously described, [2,5] evidenced three bands of 39, 64 and 70
kDA not specifically identified, stronger in CSF (dilution 1:10) than in
serum (1:500). These findings prompted concern for a remote tumour.
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The patient was screened with brain magnetic resonance imaging
(MRI), fluorodeoxyglucose-positron emission tomography (FDG-PET),
total body computed tomography (CT-scan), mammography, gastro-
scopy, colonoscopy, which were negative. Brain MRI repeated
10 months after onset showed cerebellar atrophy involving the vermis
and cerebellar hemispheres with widening of infratentorial sub-
arachnoid spaces and IV ventricle enlargement, which were out of
proportion to the rest of the brain (Fig.1A, B). Bilateral symmetrical
FLAIR hyperintensities, unenhanced after gadolinium, were seen in the
dorso-mesial aspect of cerebellar hemispheres. These features were not
compatible with active inflammatory process but consistent with re-
active gliosis [7,8].In the same areas, a single voxel 144-TE MRI spec-
troscopy (MRS) showed decreased NAA/Cr and Cho/Cr ratio; such MRS
metabolite pattern suggested a diminished neural integrity and low cell
membrane turnover. During the following two years, the patient was
tentatively treated with intravenous high doses of methylprednisolone
and immunoglobulins monthly for 8 months without any benefit. Three
further lumbar taps did not show any abnormality, except for the pre-
sence of oligoclonal bands. Two years after onset, suspecting a thyroid
cancer, the patient underwent total thyroidectomy and histological
examination revealed a marginal-zone B-cell lymphoma (Fig. 1C). The
patient received oral chemotherapy with chlorambucil, obtaining
complete metabolic remission. In the following 6 years, the patient
exhibited worsened volitional tremor, severe trunk and limb ataxia,
requiring wheelchair, but her mental state remained intact. In 2010, a
total-body CT-scan revealed multiple subpleural and pulmonary no-
dules associated with cervical, supraclavicular, axillary lymphoadeno-
pathies with increased FDG-uptake on PET, suggestive of transforma-
tion to high-grade lymphoma. Axillary lymphnode examination
(Fig.1D) documented an activated B-cell type DLBCL. The patient re-
ceived 6cycles of chemoimmunotherapy, according to R-CHOP re-
gimen [9]; her neurological conditions continued to deteriorate. In
2015, chest CT-scan detected a lung nodular lesion and supra and
subdiaphragmatic lesions with high FDG-uptake were found at resta-
ging PET-CT-scan. Atypical resection of left upper pulmonary lobe was
performed on thoracotomy, with documentation of DLBCL relapse
(Fig. 1E). The patient underwent a second-line chemoimmunother-
apeutic program, based on 4cycles of DHAOx-R regimen (dex-
amethasone, cytarabine, oxalyplatin, rituximab), followed by 9 cycles
of lenalidomide [9]. Due to disease progression, further palliative
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chemotherapy with cyclophosphamide, doxorubicin and prednisone
was administered. Death occurred in January 2017 due to respiratory
failure.

Our case exhibited an abrupt onset mimicking a posterior vascular
deficit. The subsequent clinical course had step evolution, at 2 years
when a marginal-zone B-cell lymphoma was documented, at 8 years
when a DLBCL was diagnosed and 13 years after onset, when DLBCL
was discovered in the lung. It is interesting to note that the invasion of
regional lymphnodes by tumour cells in PCD might be a prerequisite for
triggering the pathological autoimmune process [2,5,7,10].

PCD usually deteriorate rapidly over weeks to months, but cases
with prolonged course have been reported [1,6]. In our patient, a
special comment deserves the imaging which was negative in early
phases, showing over time a striking evolution toward a severe cere-
bellar atrophy. Such progression hints at a prolonged immunological
process, possibly started long before symptom's appearance [7,8].Cur-
rent diagnostic criteria define PCD as a pancerebellar syndrome of
subacute onset with no evidence of atrophy on MRI other than that
expected by the patient's age [6,7].

We could not identify in our case any known anti-onconeural anti-
bodies, despite the fact that a paraneoplastic panel was repeated for
anti-ZIC4, Hu, Ma2, Yo, Ri, calcium channel, CV2, VGKC, amphiphysin,
obviously while the patient was receiving treatments. To the best of our
knowledge, only 5 cases of PCD in non-Hodgkin lymphoma with asso-
ciated auto-antibodies have been reported [1,5,11], including the one
described by Eye et al. [1]. Briani et al. [5] described 5 patients with a
PCD developed some months before tumour diagnosis: 2 had anti-Tr
and 1 anti-Gad antibodies. Nonami et al. [11] 14 months after onset of
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Fig. 1. Brain imaging and pathological results.
Coronal T2w (A) and transverse FLAIR (B) images,
10 months after onset revealed diffuse cerebellar
atrophy associated with widening of infratentorial
subarachnoid spaces. Bilateral symmetrical FLAIR
hyperintensities (arrow) are seen in dorso-mesial
aspect of cerebellar hemispheres; these hyper-
intensities did not show any enhancement after
contrast and remained unchanged over time. In the
same areas, MRS showed a decreased NAA/Cr and
Cho/Cr ratio, suggestive of a diminished neural in-
tegrity and low cell membrane turnover. Brain stem
and supratentorial structures were as expected from
the patient's age.

(C) Marginal-zone B-cell lymphoma involving the
right lobe and isthmus of thyroid. The tumour is
composed of centrocyte-like cells, admixed with
small lymphocytes and occasional plasma cells.
Residual follicles can be seen in the lower corner.
Nested polymerase chain reaction of the variable
region of the immunoglobulin heavy chain gene
showed a monoclonal FR3 band (HE, X 100, original
magnification).

(D) Diffuse large B-cell lymphoma effacing the
normal architecture of the lymphnode. The im-
munophenotype was CD20 +, CD10-, bcl6 +, bel2+,
MUML1 +. Cytoproliferative activity (Mib-1) was
50% (HE, x 125, original magnification).

(E) Diffuse large B-cell lymphoma of the lung.
Alveoli can be seen in the lower part of the picture
(HE, %100, original magnification).

PCD diagnosed a DLBCL of the stomach with detectable anti-Tr and
mGluR1 auto-antibodies. In our patient, 6 months after onset of cere-
bellar signs, the observed cytoplasmatic and nuclear reactivity against
PCs suggested an immune response specifically targeting the cere-
bellum [2,10]. In conclusion, our case deserves some practical lessons
for clinicians: PCD can evolve insidiously with persistent chronic
symptoms, MRI might mirror better than CSF an inflammatory reaction
present in the nervous system [6,10], the association with DLBCL
should be kept in mind, expanding the spectrum of PCD associated with
hematological disorders [1,5,10-13].
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