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1. Introduction 

Gynecologic clear cell carcinoma is an uncommon malignancy that 
has the potential to arise from multiple primary sites, including fallopian 
tubes, peritoneum, ovaries (5–10 % of all ovarian carcinomas), endo
metrium (1–5.5 % of all endometrial carcinomas), and vagina (5–10 % 
of vaginal carcinomas). (Gadducci et al., 2010) The prognosis of clear 
cell carcinoma is generally poor compared to serous ovarian carcinoma. 
(Gadducci et al., 2010) Treatment generally includes total hysterec
tomy, bilateral salpingo-oophorectomy with staging or debulking. 
Though many of these tumors are inherently resistant to platinum-based 
chemotherapies, platinum-based chemotherapy remains standard of 
care (Armstrong et al., 2023; Offman and Longacre, 2012). 

Unlike other gynecologic malignancies, ovarian clear cell carcinoma 
is associated with paraneoplastic syndromes, including hypercalcemia, 
retinopathy and paraneoplastic cerebellar degeneration (PCD). (Offman 
and Longacre, 2012; Cybulska et al., 2011; Aly and Emmady, 2023) PCD 
is rare and has been associated with neuroendocrine tumors, lymphoma, 
breast, ovarian, and endometrial cancers. (Aly and Emmady, 2023) In 
PCD, antibodies directed at tumor cells cross-react with similar proteins 
found on Purkinje cells in the cerebellum resulting in their degeneration. 
(Aly and Emmady, 2023) Patients present with cerebellar symptoms 
including gait instability, limb dysmetria, severe nausea and vomiting, 

as well as speech and vision difficulties; these symptoms can be the first 
sign of an underlying malignancy. (Aly and Emmady, 2023) In these 
cases, anti-Yo antibodies are often identified as a marker of the disease 
process and may indicate an unfavorable outcome. (Aly and Emmady, 
2023) The clinical course of PCD can vary; however, most patients 
develop symptoms progressively over weeks to months. (Aly and 
Emmady, 2023) Permanent disability by six months with little neuro
logic improvement is the typical outcome. (Aly and Emmady, 2023) Due 
to the rare nature of the disease, clinical suspicion is uncommon, and 
diagnosis is frequently delayed. 

Table 1 highlights the previously reported primary gynecologic 
malignancies associated with PCD, along with patient symptoms, im
aging findings, and outcomes (Cao et al., 1999; Liontos et al., 2021; 
Marchand et al., 2007; Campero and Selman, 2017; Tanaka et al., 2005; 
Johns et al., 1999; Erez et al., 2007; Juárez-Vignon Whaley et al., 2021; 
Elomrani et al., 2014; Negishi et al., 2014; Panegyres and Graves, 2012; 
Russo et al., 2013; Butt et al., 2019). Here, we present a patient diag
nosed with PCD in the setting of gynecologic clear cell carcinoma and 
highlight how symptomatology and neurologic outcomes in this disease 
process may be associated and provide clinicians with management 
considerations. 
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Table 1 
Summary of all published cases of gynecologic cancer related paraneoplastic cerebellar degeneration.  

Author, 
year 

Pt age 
(years) 

Pt primary 
disease site and 
histology 

Disease markers PCD presenting 
symptoms 

Imaging Treatments Outcome 

Cancer Treatment Immune-modulating treatment Supportive 
Care 
Treatment 

Cao, 1999 65 Ovary Serous 
carcinoma 

Anti-Yo antibodies -Slurred speech  
-Ataxia 
-Dysarthria 
-Diplopia 
-Horizontal nystagmus- 
Absent gag reflex-Brisk 
reflexes with exception of 
diminished ankle reflexes 

Brain MRI with 
enhancement of the 
folia of the cerebellum 
and diffuse mild 
cerebellar atrophy 

Surgical staging  
Not a candidate for 
adjuvant 
chemotherapy a 

IVIG Physical 
therapy 

-Immobile and 
cared for in nursing 
home-Reliant on 
gastrostomy tube 
feeds 

Michalis 
Liontos, 
2021 

70 Endometrium 
Serous 
carcinoma 

Anti-Yo antibodies -Symmetrical lower 
extremity numbness 
-Blurry vision 
-Nystagmus-Ataxia- 
Dysarthria 

Normal brain MRI Chemotherapy only IVIGCorticosteroidsPlasmapheresis – Death 11 months 
after cancer 
diagnosis 

Marchand, 
2007 

60 Ovary Serous 
carcinoma 

Anti-Yo 
antibodiesIncreased IgG 
index with monoclonal 
kappa band 

-Dysarthria 
-Dysgraphia 
-Ataxia 
-Nystagmus-Diminished 
reflexes-Babinski sign 

Normal brain MRI 
except for a 
meningioma 

Interval surgical 
debulking with 
chemotherapy 

– – No change in 
neurologic function 
at 6 months 

Campero, 
2017 

65 Fallopian tube 
Serous 
carcinoma 

Anti-Yo antibodies -Dysarthria 
-Dizziness 
-Horizontal nystagmus 
-Weight loss 
-Absent ankle reflex- 
Dysmetria-Ataxia 

Normal brain MRI and 
EEG 

Surgical 
stagingPatient 
declined adjuvant 
chemotherapy 

– – No change in 
neurologic function 
at 6 months 

Tanaka, 
2005 

63 Fallopian tube 
Serous 
carcinoma 

Anti-Yo antibodies -Dizziness 
-Dysarthria 
-Ataxia 
-Weight loss-Vertical 
nystagmus- 
Dysdiadochokinesis 

– Surgical 
debulkingPatient 
declined adjuvant 
chemotherapy 

– – Mild improvement 
in dysarthria  

Johns, 1999 74 Endometrium Serous 
carcinoma 

Anti-Yo antibodies -Ataxia 
-Dysarthria 
-Vertigo 
-Emesis 
-Left lateral gaze 
nystagmus 
-Dysphagia-Dysmetria- 
Diffuse decreased strength 

Normal 
brain CT 
and MRI 

Surgical staging – Physical 
rehabilitation 

No improvement in neurologic 
function at 6 months 

Erez, 2007 76 Endometrium Serous 
carcinoma 

Anti-Yo antibodies -Dizziness 
-Ataxia 
-Weight loss 
-Dysmetria 
-Dysdiadochokinesis- 
Titubation-Hypophonia 

– Surgical staging Plasmapheresis – Slight improvement in neurologic 
function, especially speech 

Juárez-Vignon 
Whaley, 
2021 

62 Ovary Unspecified 
carcinoma 

Anti-CV2 antibodies -Dysarthria 
-Dizziness 
-Right lateropulsion 
-Tinnitus -Gait instability 

Normal 
brain MRI 

Interval surgical 
debulking with 
chemotherapy 

CorticosteroidsPlasmapheresis Physical 
rehabilitation 

Not recorded 

(continued on next page) 
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2. Case presentation 

The patient is a 58-year-old G0P0 female who presented with 
drainage from a chronic non-healing wound in her left groin, uninten
tional weight loss, and a gradually worsening tremor. Her family history 
was significant for ovarian cancer in her mother. Her physical exam 
demonstrated an easily palpable left inguinal mass with overlying 
draining ulceration. During her pre-treatment workup, the patient noted 
gradually worsening neurologic symptoms, including an upper extrem
ity tremor that impaired her ability to complete activities of daily living 
(ADLs). An initial magnetic resonance imaging (MRI) of the head was 
performed and displayed chronic age-related white matter changes. 
Computerized tomography (CT) of the abdomen and pelvis identified a 
complex groin mass (Fig. 1A-1B) with inguinal lymphadenopathy. A 
transvaginal pelvic ultrasound showed no abnormalities of the gyneco
logic organs. Positron Emission Tomography (PET) revealed hyperme
tabolism of this area (Fig. 1C-1D). Biopsy demonstrated a poorly 
differentiated adenocarcinoma of gynecologic or renal origin (Fig. 2A- 
2D). Molecular signature testing indicated a 90 % probability of an 
ovarian clear cell origin. Table 2 details serum tumor marker levels, next 
generation sequencing results, and the tumor immunohistochemical 
profile. Due to active venous thromboembolic disease, she underwent 
four cycles of neoadjuvant carboplatin and paclitaxel with excellent 
treatment response followed by optimal interval tumor debulking, 
which included radical resection of the groin mass, inguinal and pelvic 
lymphadenectomy, total abdominal hysterectomy, bilateral salpingo- 
oophorectomy, omentectomy, and vertical rectus abdomino- 
myocutaneous flap with groin reconstruction. Final pathology 
revealed focal residual disease within the groin mass and benign gyne
cologic organs, pertinent only for adenomyosis. The patient then 
completed two additional cycles of adjuvant carboplatin and paclitaxel 
chemotherapy and was without evidence of disease. 

During her cancer treatment, persistent neurologic symptoms 
prompted a repeat MRI of the head, which revealed mild cerebellar at
rophy. A neurologic examination identified profound ataxic speech, 
ataxic gait, and action tremor of the bilateral upper extremities with 
notable end point ataxia on finger-to-nose testing. Following completion 
of her cancer treatment, her tremor and speech difficulties stabilized. 
Given the timing, constellation of symptoms, and response to treatment 
of malignancy, the patient was diagnosed with PCD. 

Supportive care interventions included Botulinum toxin injections of 
the bilateral sternocleidomastoid and bilateral trapezius muscles for 
control of essential tremor and cervical dystonia. Oral primidone, which 
activates gamma-aminobutyric acid receptors, tizanidine, which inhibits 
motor neurons, and propranolol, a beta blocker, were used as adjuncts in 
treating her tremors and spasticity. (Pal, 2011) During her ovarian 
cancer treatment and thereafter, she has continued with regular physical 
and occupational therapy to improve ability to complete ADLs. She is 
now able to ambulate with the use of a walker and continues with 
regular physical and occupational therapy. Though she remains free of 
evidence of malignancy, she continues to suffer from tremors, slurred 
speech, and ataxia; importantly, these symptoms have remained stable 
in the setting of her disease status. 

3. Discussion 

Clear cell ovarian cancer associated PCD is uncommon. There are 
thirteen reports of gynecologic cancer associated PCD (Table 1) and to 
our knowledge, the present case is the second report of a clear cell 
ovarian cancer associated PCD. (Negishi et al., 2014) Though this pa
tient’s disease distribution was not classic, the histopathology and 
genomic profile were consistent with clear cell carcinoma of ovarian 
origin (Table 2). (Offman and Longacre, 2012) We suspect that her 
disease may have originated from a focus of endometriosis given the 
known association between these diseases (Offman and Longacre, 2012) 
and concurrent histologic findings of adenomyosis on hysterectomy Ta
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specimen. (Gonzales et al., 2012) This patient experienced a similar 
constellation of symptoms to other reports of PCD associated with gy
necologic cancers. A stark contrast to prior reports describing rapid 
onset neurological disability, this patient’s milder symptom severity, 
more gradual symptom onset, and cancer remission may have clinical 
significance regarding the PCD prognosis. 

PCD can progress at a variable pace and survival may depend on the 
type and origin of the underlying malignancy. For example, patients 
with PCD associated with breast cancer lived longer compared with 
those with underlying gynecologic malignancies (median survival 100 
vs 22 months, respectively). (Rojas et al., 2000) The majority of ovarian 
cancer associated PCD reports describe tumors with serous histology and 
rapid onset, progressively worsening severe neurological dysfunction 
and permanent physical disability or death. (Cao et al., 1999; Marchand 
et al., 2007; Russo et al., 2013; Butt et al., 2019) In contrast, the present 
patient and a previously described patient with clear cell ovarian cancer 
both demonstrated more favorable PCD outcomes despite their poorer 
prognosis histologies. (Offman and Longacre, 2012; Negishi et al., 2014) 
Negishi et al., (2014) describes a patient with ovarian clear cell carci
noma and PCD, whose vertigo and dysarthria improved with stabiliza
tion during treatment of the malignancy. (Negishi et al., 2014) Similar to 
the patient presented, she continued to have minimal persistent cere
bellar symptoms and regained the ability to independently perform 
ADLs. (Negishi et al., 2014) Additionally, patients from both cases 
achieved remission from disease, which may be associated with 
improved PCD outcomes; however, the patient Negishi and colleagues 
(2014) described achieved improvement in PCD prior to disease 

remission. (Negishi et al., 2014) These cases provide insight that the 
clear cell histology may be favorable as it relates to PCD recovery and 
are consistent with the experiences of this patient. 

Brain imaging (e.g., CT or MRI) is used to exclude vascular or ma
lignant etiology in suspected PCD cases, and anti-Yo antibodies in the 
cerebrospinal fluid can aid in diagnosis. Despite the severe symptom
atology, imaging is frequently non-specific and non-diagnostic. 
Although PCD is an autoimmune mediated disease, cerebellar inflam
mation is a rare imaging finding. (de Andrés et al., 2006) Because 
diagnosis is frequently delayed, cerebellar inflammation has often 
resolved and cerebellar atrophy is the predominant finding on MRI. (de 
Andrés et al., 2006) De Andres and colleagues (2006) suggest the disease 
process is advanced if imaging abnormalities are detected. The present 
case is consistent with previously published reports in that initial brain 
MRI was unremarkable, and it was only late in the disease course that 
mild cerebellar atrophy was identified. 

Treatment of PCD includes treating the underlying malignancy and 
immune modulating therapies, (Aly and Emmady, 2023) including 
intravenous immunoglobulins (IVIG), systemic steroids, or the use of 
other immunosuppressive medications. Reported efficacy of these 
therapies are variable. (Aly and Emmady, 2023) Negishi et al., (2014) 
described a patient with ovarian clear cell carcinoma who regained the 
ability to perform ADLs following treatment with IVIG, methylprednis
olone and tacrolimus. (Negishi et al., 2014) Once her functional status 
improved, she received chemotherapy and achieved remission from 
malignancy. In contrast, the current patient presented did not receive 
immune modulating therapies and achieved a relatively good outcome. 

Fig. 1. A. Initial axial CT of left inguinal mass measuring 12.8 cm x 12.8 cm. B. Initial coronal CT of left inguinal mass. C. Axial FDG-PET/CT fusion. D. Sagittal FDG- 
PET/CT fusion. 
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As both treatment for PCD and outcomes are variable, it is difficult to 
correlate symptom resolution with specific treatment regimens. 

Interventions aimed at quality-of-life improvement for patients with 
PCD include pharmacotherapy and early rehabilitation during cancer 
treatment to improve physical function, especially with walking and 
completion of ADLs. (Kato et al., 2017) Drug intervention focused on 
symptom control may assuage the lasting effects of PCD in this patient, 
specifically anti-convulsant barbiturates and beta blockers for residual 
tremor and muscle relaxants for limb spasticity. Early initiation of 
physical and occupational therapy for this patient may have contributed 
to her favorable recovery. 

4. Conclusion 

PCD is a rare and challenging diagnosis for clinicians to establish, 
with significant life-long implications for patients and their families. 
Analysis of various histologies, primary sites and clinical features of 
malignancies with PCD demonstrate the variability in presentation, 
onset, and prognosis. This case highlights a rare favorable neurologic 
outcome and hypothesizes potential contributing factors. Clear cell 
carcinoma histology, resolution of the underlying malignancy and a 
therapeutic approach aimed at symptom management may have 
contributed to this patient’s improved neurologic state. A comprehen
sive understanding of PCD neurologic findings in concordance with 
histological analysis can support clinicians in making this diagnosis as 
well as provide guidance for management of patients with long term and 
debilitating neurologic effects. 
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