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Abstract: Paraneoplastic cerebellar degeneration (PCD) is a rare neuroimmunological disease that
may accompany tumors. In this article, we present a patient with progressive gait difficulty who
was diagnosed with PCD and, in a rare comorbidity, with papillary thyroid carcinoma (PTC)
following malignancy screening. A 46-year-old male patient reported having experienced poor
balance for 2 years. A neurological examination revealed nystagmus, intention tremor, and ataxia,
and anti-thyroid peroxidase and anti-thyroglobulin levels were found to be elevated. A brain MRI
showed significant cerebellar atrophy in the superior vermis. Malignancy screening for PCD was
performed, and thyroid ultrasonography revealed a nodule in the left lobe, while PET/CT detected
elevated focal F-18 fluorodeoxyglucose uptake in the thyroid. Onconeuronal antibodies (anti-Hu,
anti-Yo, anti-Ri, anti-amphiphysin, anti-Tr, anti-PPCA-2, anti-Ma, anti-CV-1, and anti-ANNA-3) were
negative. Pathologic examination of the thyroid revealed PTC, for which the patient was treated with
0.4 g/kg intravenous immunoglobulin and referred to the medical oncology department. This case
demonstrates that clinicians must be alert to the rare comorbidity of PCD and PTC.
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1. Introduction

Paraneoplastic neurological syndromes (PNSs) are diseases associated with malignancy that
involve the nervous system (central, peripheral, and autonomic), which is affected by the immune
system through different immunological pathways. PNSs are not triggered by direct tumor invasion,
metastasis, or the side effects of treatment. Paraneoplastic cerebellar degeneration (PCD) is a very rare
neuroimmunological PNS that may accompany tumors and is often associated with humoral factors
that are secreted by tumor cells or with an immune response to tumor cells. It is mostly associated
with gynecologic tumors, lung cancer, and Hodgkin’s lymphoma. Acute or subacute onset, moderate
or severe truncal ataxia, nystagmus, vertigo, dysarthria, and diplopia may occur [1], and neurological
symptoms can be present in patients with PNS before an underlying tumor is detected or may coincide
with a cancer diagnosis. The diagnostic criteria for PNS were divided into “definite” and “probable”
categories by Graus et al., and the present diagnostic criteria, which may help neurologists to report
patients with PNS more uniformly, are based on the type of clinical syndrome (classical or non-classical),
the presence or absence of cancer, and onconeural antibodies [2].

In this article, we present a patient with progressive gait and balance difficulties who was diagnosed
with PCD and a rare comorbid papillary thyroid carcinoma (PTC) following a malignancy screening.

2. Case Description

A 46-year-old male patient presented with a gait disorder and reported having experienced
poor balance for 2 years. The patient had no known systemic diseases, was a smoker, and his family

Curr. Oncol. 2021, 28, 560–564; doi:10.3390/curroncol28010055 www.mdpi.com/journal/curroncol

http://www.mdpi.com/journal/curroncol
http://www.mdpi.com
https://orcid.org/0000-0002-9302-5543
http://dx.doi.org/10.3390/curroncol28010055
http://www.mdpi.com/journal/curroncol
https://www.mdpi.com/1718-7729/28/1/55?type=check_update&version=1


Curr. Oncol. 2021, 28 561

medical history included no similar abnormalities. Neurological examination revealed horizontal
nystagmus, intention tremor, and ataxic gait, and his score on the Scale for the Assessment and
Rating of Ataxia (SARA) was 24/40 (gait: 6; stance: 3; sitting: 2; speech disturbance: 4; finger chase:
2; nose-finger test: 2; fast alternating hand movement: 2; heel-shin slide: 3). His routine hemogram and
biochemical tests were normal, and, while thyroid function tests were normal, anti-thyroid peroxidase
and anti-thyroglobulin levels were elevated. The patient’s cerebral MRI showed a significant bilateral
cerebellar atrophy in the superior vermis (Figure 1). Electroneuromyography was normal, and other
known causes of the ataxia were excluded (vitamin E, vitamin B12, coenzyme q10, viral infections,
genetic tests as an spinocerebellar ataxia, Friedreich’s ataxia and whole exome sequencing).

Figure 1. Brain MRI revealed a significant cerebellar atrophy in the superior.

Malignancy screening (thorax, abdominal CT, prostate, and thyroid ultrasonography) for PCD
was performed; thyroid ultrasonography revealed a solitary hypoechoic nodule of 11 × 9 mm in the
left lobe isthmus junction, and PET/CT detected elevated focal F-18 fluorodeoxyglucose uptake in the
left lobe of the thyroid (standardized uptake volume (SUV) max: 7.22; late SUV max: 6.42) (Figure 2).
Cerebrospinal fluid (CSF) was examined and found to be normal, and onconeuronal antibodies (anti-Hu,
anti-Yo, anti-Ri, anti-amphiphysin, anti-Tr, anti-PPCA-2, anti-Ma, anti-CV-1, and anti-ANNA-3) were
negative. A biopsy of the nodule showed that it was consistent with category V (suspected papillary
carcinoma) of the Bethesda system [3]. A bilateral total thyroidectomy was therefore performed,
and the pathologic examination revealed PTC. The patient was therefore diagnosed with “definite”
PNS according to the diagnostic criteria [2] (a classical syndrome, with cancer that develops within
5 years of the diagnosis of the neurological disorder and where the presence of onconeural antibodies
is not required).

The patient was then treated with 0.4 g/kg intravenous immunoglobulin for 10 days, following
which partial improvement of the ataxia was detected by a SARA score of 20/40 (gait: 4; stance: 2; sitting:
2; speech disturbance: 3; finger chase: 2; nose-finger test: 2; fast alternating hand movement: 2; heel-shin
slide: 3). The patient was then referred to the Department of Medical Oncology, and radioactive iodine
treatment was started by nuclear medicine during follow-up. When permanent hypothyroidism
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occurred, thyroid replacement therapy was also started. The patient’s SARA score was still 20/40 after
6 months of follow-up.

Figure 2. Focal increased F-18 fluorodeoxyglucose uptake was detected in left lobe of thyroid gland on
positron emission tomography.

3. Discussion

In cancer patients, tumor invasion, the effects of metastatic lesions on tissues, infections,
and treatment-related side effects are well known. However, PNSs—which are not related to the
tumor itself or to its metastasis, but which are dependent on the presence of the tumor—are becoming
more frequently recognized. Several hypotheses regarding the pathogenesis and pathophysiology of
PNSs have been proposed, but those based on hormones, peptides, and long-/short-acting signaling
molecules being produced by tumor cells or through immune reactions with tumor-related antigens
are most widely accepted [4]. Increased cerebellar inflammation and cytokine production have been
reported in PCD mouse models, and this inflammatory response has been reported to trigger Purkinje
cell death even at very early stages (6 days in anti-Yo-associated models) [5,6], with decreases in
Purkinje cell diffusion and granule and basket cell loss being detected in the cerebellar cortex.

PCD is a rare PNS; while cerebellar degeneration is acute or subacute at onset due to diffuse
Purkinje cell death, it progresses with a rapidly progressing PNS. There are two reported cases with
PCD and PTC, which is a rare association in literature. One of the cases, featuring a 57-year-old
female patient, was reported by Kroiss et al. [7]. Gratwicke and et al. reported a case with PTC, PCD,
and sensory ganglionopathy [8]. In our case, the patient was diagnosed with PCD and PTC at a
younger age than the previous cases in the literature.

The symptoms of PCD can be variable. Moderate-to-severe truncal ataxia, nystagmus, vertigo,
dysarthria, and diplopia may be observed [9]; in our case, there was a progressive gait disorder.
CSF examinations are usually normal at baseline, but inflammatory findings may appear in the
analysis—in one study, it was reported that 73% of patients with PCD had inflammatory CSF
findings [9]. In our case, CSF findings were within normal limits.

MRI examination of PCD may be normal or reveal severe cerebellar atrophy—one study reported
that 75% of patients with PCD had normal MRI findings [9]—and radiographic changes in cerebellar
size are usually seen in the late stages of the disease. The patient with PTC, PCD, and sensory
ganglionopathy reported in the literature had normal brain MRI findings [8], but we believe that our
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patient had severe bilateral cerebellar atrophy because he was admitted to hospital for ataxia in the
late stage of the disease.

PCD is often associated with gynecologic tumors, breast cancer, lung cancers, and Hodgkin’s
lymphoma [10–12]. While tumor comorbidity was reported in 42 (84%) patients in a study of 50 patients
with PCD [12], comorbidity of PCD with thyroid carcinoma is very rare and has been reported in only
two cases in the literature [7,8]. The neurological findings of PCD often appear before the diagnosis
of cancer; in a study by Sham et al., 62% of the patients were diagnosed with PCD before a tumor
diagnosis [12], and in another study, neurological findings of PCD were observed in 77% of cases
before a diagnosis of breast cancer [13]. In the literature, one patient who was diagnosed with renal cell
cancer had been diagnosed with PCD 6 years before the first urological findings [14], and, in our case,
the patient was diagnosed with PCD after 2 years of reported balance problems, and the diagnosis of
PTC was made while the malignancy was being investigated.

Antineuronal antibodies associated with PCD are anti-Yo, anti-Tr, anti-Hu, anti-Ma2, and anti-Ri,
and the most common and best described syndrome associated with anti-Yo is PCD. Neurological
diseases have been reported to progress rapidly in rare antibody-negative PCD cases [15], and the
onconeuronal antibody test was negative in our case. Although these antibodies strengthen the
diagnosis of autoimmune paraneoplastic syndrome, a failure to detect them does not exclude the
diagnosis, as in our patient.

PCD usually has a poor prognosis, but rapid and effective treatment can prevent the progression
of symptoms. Tumor therapy has been reported to be more beneficial than immunotherapy in stopping
neurological progression [12]; in a follow-up of 12 patients with PCD and breast cancer, the mean
survival was 100 months, and five (42%) of the patients died [16]. In our case, the patient diagnosed
with PTC received surgical therapy and medical oncologic control. The patient is still being treated
with thyroid hormone replacement following iodine therapy.

As in our case, patients with no known tumor diagnosis may present with the clinical symptoms
and signs of PCD. The presence of a tumor can be shown through etiological investigation of PCD.
Thus, the earlier a tumor is detected, the higher the likelihood of tumor and PCD treatment. Clinicians
should be alert to patients with progressive gait disorder as a PCD symptom, which can be comorbid
with PTC.

Author Contributions: Concept: Z.Ö.A. and G.U.; Design: Z.Ö.A. and G.U.; Supervision: Z.Ö.A. and G.U.;
Resources: Z.Ö.A. and G.U.; Materials: Z.Ö.A. and G.U.; Data Collection and/ or Processing: Z.Ö.A. and G.U.;
Analysis and/or Interpretation: Z.Ö.A. and G.U.; Literature Search: Z.Ö.A. and G.U.; Writing: Z.Ö.A. and G.U.;
Critical Reviews: Z.Ö.A. and G.U. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Ethics Informed Consent: Written informed consent was obtained from the patient.

Conflicts of Interest: No conflict of interest was declared by the authors

References

1. Anderson, N.E.; Rosenblum, M.K.; Posner, J.B. Paraneoplastic cerebellar degeneration: Clinical-immunological
correlations. Ann. Neurol. 1988, 24, 559–567. [CrossRef] [PubMed]

2. Graus, F.; Delattre, J.Y.; Antoine, J.C.; Dalmau, J.; Giometto, B.; Grisold, W.; Honnorat, J.; Smitt, P.S.;
Vedeler, C.H.; Verschuuren, J.J.; et al. Recommended diagnostic criteria for paraneoplastic neurological
syndromes. J. Neurol. Neurosurg. Psychiatry 2004, 75, 1135–1140. [CrossRef] [PubMed]

3. Papanicolaou Society of Cytopathology Recommendations for Thyroid Fine Needle Aspiration. Available
online: www.papsociety.org/guidelines.html (accessed on 27 July 2007).

4. Odell, W.D. Paraneoplastic Syndromes. In Holland-Frei Cancer Medicine; Bast, R.C., Jr., Kufe, D.W., Pollock, R.E.,
Weichselbaum, R.R., Holland, J.F., Frei, E., III, Eds.; BC Decker: Hamilton, ON, Canada, 2003.

http://doi.org/10.1002/ana.410240413
http://www.ncbi.nlm.nih.gov/pubmed/3239956
http://doi.org/10.1136/jnnp.2003.034447
http://www.ncbi.nlm.nih.gov/pubmed/15258215
www.papsociety.org/guidelines.html


Curr. Oncol. 2021, 28 564

5. Yshii, L.M.; Gebauer, C.M.; Pignolet, B.; Maure, E.; Queriault, C.; Pierau, M.; Saito, H.; Suzuki, N.;
Brunner-Weinzierl, M.; Bauer, J.; et al. CTLA4 blockade elicits paraneoplastic neurological disease in a mouse
model. Brain 2016, 139, 2923–2934. [CrossRef] [PubMed]

6. Panja, D.; Vedeler, C.A.; Schubert, M. Paraneoplastic cerebellar degeneration: Yo antibody alters mitochondrial
calcium buffering capacity. Neuropathol. Appl. Neurobiol. 2019, 45, 141–156. [CrossRef] [PubMed]

7. Kroiss, A.; Uprimny, C.; Virgolini, I.J. Thyroid carcinoma detected by incidental (18)F-FDG uptake in a
patient with progressive cerebellar syndrome. Endocrine 2016, 51, 199–200. [CrossRef] [PubMed]

8. Gratwicke, J.P.; Alli, A.; Rollin, M.; Vaz, F.; Rees, J.; Vincent, A.; Edwards, M. Paraneoplastic cerbellar
syndrome and sensory ganglionopathy with papillary thyroid carcinoma. J. Neurol. Sci. 2014, 15341, 183–184.
[CrossRef] [PubMed]

9. Vogrig, A.; Bernardini, A.; Gigli, G.L.; Corazza, E.; Marini, A.; Segatti, S.; Fabris, M.; Honnorat, J.; Valente, M.
Stroke-like presentation of paraneoplastic cerebellar degeneration: A single-center experience and review of
the literature. Cerebellum 2019, 18, 976–982. [CrossRef] [PubMed]

10. Hezer, S.; Descargues, G.; Vignals, C.; Imbert, Y. Paraneoplastic cerebellar degeneration and primary fallopian
cancer. Gynecol. Obstet. Fertil. Senol. 2019, 47, 610–612. [PubMed]

11. Le May, M.; Dent, S. Anti-Yo antibody-mediated paraneoplastic cerebellar degeneration associated with
cognitive affective syndrome in a patient with breast cancer: A case report and literature review. Curr. Oncol.
2018, 25, e585–e591. [CrossRef] [PubMed]

12. Shams’ili, S.; Grefkens, J.; de Leeuw, B.; van den Bent, M.; Hooijkaas, H.; van der Holt, B.; Vecht, C.; Sillevis
Smitt, P. Paraneoplastic cerebellar degeneration associated with antineuronal antibodies: Analysis of 50
patients. Brain 2003, 126, 1409–1418. [CrossRef] [PubMed]

13. Waterhouse, D.M.; Natale, R.B.; Cody, R.L. Breast cancer and paraneoplastic cerebellar degeneration. Cancer
1991, 68, 1835–1841.

14. Hens, M.J.; Camacho, B.; Maestre, A.; Gonzalez, V.; Villegas, I.; Magana, M. Renal cell carcinoma presenting
as paraneoplastic neurological dysfuntion. Actas Urol. Esp. 2008, 32, 645–648. [CrossRef]

15. Darnell, R.B. Onconeural antigens and the paraneoplastic neurologic disorders: At the intersection of cancer,
immunity, and the brain. Proc. Natl. Acad. Sci. USA 1996, 93, 4529–4545. [CrossRef] [PubMed]

16. Rojas, I.; Graus, F.; Keime-Guibert, F.; Rene, R.; Delattre, J.Y.; Ramon, J.M.; Dalmau, J.; Posner, J.B. Long-term
clinical outcome of paraneoplastic cerebellar degeneration and anti-Yo antibodies. Neurology 2000, 55,
713–715. [CrossRef] [PubMed]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://doi.org/10.1093/brain/aww225
http://www.ncbi.nlm.nih.gov/pubmed/27604307
http://doi.org/10.1111/nan.12492
http://www.ncbi.nlm.nih.gov/pubmed/29679372
http://doi.org/10.1007/s12020-015-0646-2
http://www.ncbi.nlm.nih.gov/pubmed/26077948
http://doi.org/10.1016/j.jns.2014.03.042
http://www.ncbi.nlm.nih.gov/pubmed/24735737
http://doi.org/10.1007/s12311-019-01075-9
http://www.ncbi.nlm.nih.gov/pubmed/31463826
http://www.ncbi.nlm.nih.gov/pubmed/31239210
http://doi.org/10.3747/co.25.4106
http://www.ncbi.nlm.nih.gov/pubmed/30607127
http://doi.org/10.1093/brain/awg133
http://www.ncbi.nlm.nih.gov/pubmed/12764061
http://doi.org/10.1016/S0210-4806(08)73902-0
http://doi.org/10.1073/pnas.93.10.4529
http://www.ncbi.nlm.nih.gov/pubmed/8643438
http://doi.org/10.1212/WNL.55.5.713
http://www.ncbi.nlm.nih.gov/pubmed/10980743
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Case Description 
	Discussion 
	References

