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A B S T R A C T

Opsoclonus-myoclonus syndrome (OMS) is a rare paraneoplastic disorder that is most often seen in association
with pediatric neuroblastoma, breast cancer, small cell lung cancer, and prostate cancer. There are only three
previously documented cases relating paraneoplastic OMS to ovarian cancer. We present a unique case of OMS
related to a stage IIIC high grade serous ovarian carcinoma in a patient with germline BRCA2 mutation, with ten
years of clinical follow up. This case report is presented to document the rare association of OMS with epithelial
ovarian cancer. Additionally, in this case, OMS and epithelial cancer were successfully treated with medical
therapy alone. This is the first report to our knowledge to document ten years of clinical follow up in this context,
and to report that the association may not be evident at the time of ovarian cancer recurrence.

1. Background

Opsoclonus-myoclonus syndrome (OMS) is rare paraneoplastic
syndrome typically related to pediatric neuroblastoma, breast cancer,
small cell lung cancer, and prostate cancer. OMS is characterized by
opsoclonus, truncal ataxia, encephalopathy, myoclonus, and pleocy-
tosis, specifically, plasma B cells, in the spinal fluid cytology (Anderson
et al., 1988). Similar to other paraneoplastic syndromes, it is thought to
be immune mediated. Previous cases have shown associations with
anti-ri, anti-yo, and anti-hu antibodies (Jongen et al., 1998). OMS has
rarely been documented in relation to gynecologic neoplasms. Few case
reports relate OMS to mature and immature ovarian teratomas
(Fitzpatrick et al., 2008; Lou et al., 2010; Na et al., 2016), and only two
prior case reports in the English literature and one in Spanish relate
OMS to an epithelial ovarian carcinoma, only one of which was a case
of serous cystadenocarcinoma (Rubio Nazabal et al., 2003). OMS occurs
prior to the diagnosis of malignancy in the majority of cases, with oc-
casional presentation post malignancy diagnosis (Anderson et al., 1988;
Lou et al., 2010; Bataller et al., 2001; Rubio Nazabal et al., 2003). A
relapsing and remitting course of paraneoplastic OMS has been pre-
viously documented in a population of patients primarily with small
cell lung cancer (Anderson et al., 1988). In terms of symptom pro-
gression during malignancy recurrences, one patient with ovarian
cancer and a patient with small cell lung cancer demonstrated initial
occurrence of paraneoplastic OMS at the same time as the relapse of

their malignancies (Rubio Nazabal et al., 2003; Nadal et al., 2011). This
finding is not consistent in all types of cancers. Moreover, there is
paucity of reports on the long-term follow up of patients with the his-
tory of OMS and malignancies.

2. Case presentation

In November 2008, a 54-year-old woman with a history of hy-
pertension and previous ocular transient ischemic attack presented to
the hospital with progressive neurological deterioration including
generalized shakiness, inability to ambulate and abnormal eye move-
ments. On examination, she was agitated with vocalization, nystagmus
with periodic saccadic intrusions and opsoclonus. Myotonic twitches
were seen in face and arms, with symmetric reflexes, normal strength,
and downward plantar responses. Her ECOG performance status was 4.
Opsoclonus-myoclonus syndrome was diagnosed based on her exam
findings. Brain MRI showed nonspecific punctate white matter signal
changes consistent with chronic small-vessel ischemic changes, and no
findings suspicious of metastatic disease or cerebellar degeneration.

Her other symptoms included profound fatigue, decreased appetite,
60 lbs of unintended weight loss over six months, reflux, and right sided
abdominal pain. She had no history of cancer in her first-degree re-
latives. Abdominal-pelvic CT scan showed a complex multi-septated
right adnexal cyst measuring 7.4x4cm from what was suspected to be
the right ovary, as well as peritoneal thickening and extensive ascites
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throughout the pelvis (Fig. 1). Subsequent pelvic ultrasound demon-
strated a thick walled cystic structure in the right adnexal region
6.6 × 5.7 × 4.3 cm, as well as ascites. Ca125 was 675, Ca15-3 was 317
and Ca19-9 was 1149. ANA titre was>1280 mmol/L (normal < 80),
and beta- hydroxyl butyric was 4.29 mmol/L (normal < 0.40). Anti-ri
antibody was positive; however anti-hu and anti-yo were negative.

Paracentesis cytology showed malignant non-small cell carcinoma cells,
positive for CK7 but negative for CK20, calretinin, ER and TTF-1.

A detailed multi-disciplinary review was conducted including re-
view of molecular pathology/cytological findings, imaging, and tumour
markers, and a diagnosis was proposed of OMS secondary to an ad-
vanced stage epithelial ovarian carcinoma. Given her poor functional

Fig. 1. CT Abdomen-Pelvis December 2008 demonstrating complex multi-septated right adnexal cyst (7.4x4cm) from what was suspected to be right ovary, as well as
peritoneal thickening and extensive ascites throughout the pelvis.

Fig. 2. CT Abdomen-Pelvis May 2018 demonstrating multi-loculated solid-cystic pelvic mass involving both adnexa measuring 12.1 × 11.6 × 11.3 cm, with a bulky
right adnexal region measuring 5.8 × 4.8 cm. There was no ascites, peritoneal nodularity or lymphadenopathy.

Fig. 3. Pathology from 2018 disease recurrence. Histology of high-grade serous carcinoma. Hematoxylin and eosin (H&E) stained histology images on showing
papillary and solid growth (A), high-grade cytologic features, slit-like spaces and brisk mitotic activity (B). The tumour is positive for PAX8 (C), ER (D), and shows
p53 overexpression (missense mutational pattern, E).
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status, neoadjuvant chemotherapy was recommended. Subsequently,
she received primary chemotherapy with IV carboplatin and paclitaxel
without primary surgical debulking. Pending her neurological status,
interval debulking surgery was not scheduled. Her OMS was initially
treated with prednisone 1 mg/kg and transitioned to oral dex-
amethasone 4 mg twice daily, thiamine supplementation, and clona-
zepam as needed. CT scan post 6 cycles of systemic chemotherapy
showed no residual disease and the tumour markers normalized. She
was discussed at multi-disciplinary rounds for consideration of delayed
debulking. With no radiological or biochemically evidence of disease, in
the setting of her somewhat improving OMS symptoms and recent di-
agnosis of bilateral pulmonary emboli, she was a high-risk surgical
candidate and surgery was not recommended. Her OMS symptoms
improved drastically and she was able to wean off the oral dex-
amethasone and clonazepam with only mild residual ataxia. Her neu-
rological symptoms completely resolved within one year after initial
diagnosis. By December 2009 she had no ongoing neurological symp-
toms, and no evidence of disease biochemically or radiographically.
Further discussion at this point concluded that progression free survival
would not be altered by a surgical procedure, and therefore was not
recommended. She was placed on regular surveillance.

In May 2018, after a nine-year interval with no recurrence of neu-
rological symptoms or disease, she developed increased urinary fre-
quency, nocturia, and bladder pressure. The patient noted an increase
in “shakiness”, similar to her initial presentation, however no eye or
other neurological symptomatology. Her performance status was much
higher with ECOG of 1. Investigations showed a CA125 of 27, which
had increased modestly from her previous screening CA125 values
(range 6–11). Abdominal-pelvic CT demonstrated a multi-loculated
solid-cystic pelvic mass involving both adnexa, no ascites, peritoneal
nodularity, or lymphadenopathy (Fig. 2). Given the localized disease
recurrence, long disease-free interval and excellent performance status,
surgical debulking was offered. She underwent a total abdominal hys-
terectomy, bilateral salpingoophorectomy, omentectomy, tumour de-
bulking and anterior resection of sigmoid colon with primary re-ana-
stamosis. Pathology revealed high grade serous carcinoma with direct
extension to serosa of the sigmoid colon. There was lymphovascular
space invasion. Immunohistochemistry was positive for WT1, ER, and
PAX8, and aberrant staining for P53 (Fig. 3). She was subsequently
found to be a BRCA 2 germline mutation carrier. She received 6 cycles
of adjuvant systemic chemotherapy. No further neurological symptoms
developed, and she did not require any use of corticosteroids for im-
mune suppression. Given the patient’s BRCA2 carrier status, ongoing
management with PARP inhibitor therapy was discussed. There was
uncertainty whether the 2018 disease was a new primary versus a
platinum-sensitive recurrence. However, in our clinical setting, clinical
access to PARP inhibitor therapy was not available at the time of di-
agnosis. This circumstance would be re-evaluated if the disease re-
curred. She is currently 6 months post completion of her treatment with
no evidence of disease recurrence or neurological symptoms.

3. Discussion

This is the first case in the literature to document OMS secondary to
a high grade serous ovarian carcinoma in a BRCA2 mutation carrier.
Limited, but consistent data highlight that the best management of OMS
is to treat the underlying malignancy combined with corticosteroids for
immune suppression for the neurological symptoms (Anderson et al.,
1988; Fitzpatrick et al., 2008; Bataller et al., 2001). However, this has
not been the case in breast cancer and paraneoplastic OMS, where
treatment of the primary disease with the addition of corticosteroids
has yielded minimal improvement in neurological symptoms (Weizman
and Leong, 2004). The previous reported cases of ovarian malignancy
had been managed with combination of surgery, chemotherapy, and
corticosteroids, with satisfactory improvement of OMS symptoms and
ovarian cancer treatment (Jongen et al., 1998; Scholz et al., 1994). In

our case, given the patient’s poor functional status at presentation,
surgical debulking was omitted. Nonetheless, excellent treatment of
both malignancy and OMS symptoms was achieved with systemic
chemotherapy and corticosteroids only.

The pathophysiology of OMS is not definitively understood. It has
been suggested that antibodies against cell surface or intracellular
structures of the nervous system, such as anti-hu, anti-ri, and anti-yo
may play a role in OMS (Lino et al., 2014). Specifically, a finding of
anti-ri antibodies in a patient presenting with OMS is highly specific for
an underlying neoplasm (Jongen et al., 1998; Luque et al., 1991). Cases
of paraneoplastic OMS have been reported in patients who have ne-
gative antibody screens, however, our patient was anti-ri positive, in
keeping with previous literature. Anti-ri antibodies were found to de-
crease as symptoms improved (Jongen et al., 1998).

Long term outcomes of ovarian cancer patients with paraneoplastic
OMS have not been reported previously. In ten years of clinical follow
up, our patient had no relapse of OMS during her disease-free interval.
At the time of malignancy recurrence, she had some subjective symp-
toms of shakiness, however, no recurrence of OMS symptoms emerged.
Given the lengthy disease-free interval, BRCA 2 carrier status, and ab-
sent OMS symptomatology in the 2018 malignancy diagnosis, we
speculate that the recurrent tumour could, perhaps, have been a new
primary diagnosis. The recurrent tumour may not have been associated
with anti-ri antibodies and therefore did not cause recurrent OMS
symptoms. Unfortunately, anti-ri titres were not evaluated during dis-
ease recurrence.

4. Conclusion

This case report is presented to document the rare association of
OMS with epithelial ovarian cancer. Additionally, OMS and epithelial
cancer in this case were successfully treated with medical therapy
alone. This is the first report to our knowledge to document ten years of
clinical follow up in this context, and to report that the association may
not be evident at the time of ovarian cancer recurrence.
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