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ABSTRACT
Breast cancer is the most common cancer in women, with 15%–25% of those tumours overexpressing the human
epidermal growth factor receptor 2 (her2), which is associated with more aggressive disease. On rare occasions,
patients present with a paraneoplastic syndrome months to years before their cancer diagnosis. Paraneoplastic
cerebellar degeneration (pcd) is associated with fewer than 1% of cancers and is strongly associated with breast and
gynecologic malignancies. Anti-Yo antibody is the antibody most frequently identified with the syndrome, and it
is associated with a very poor prognosis. Recent studies have implicated a relationship between overexpression of
her2 and anti-Yo–mediated pcd. Current pcd treatments include tumour removal, chemotherapy, targeted therapy,
and immune-suppressive treatments. Outcomes of pcd are typically poor, and no guidelines for treatment currently
exist. Early recognition followed by rapid initiation of treatment remains the cornerstone of therapy.
Here, we present a case of anti-Yo-antibody pcd secondary to estrogen and progesterone receptor–negative,
her2-positive breast cancer. Despite treatment with mastectomy, chemotherapy, and her2-targeted therapy, no significant neurologic improvement was achieved, and cerebellar cognitive affective syndrome subsequently developed.
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INTRODUCTION
Paraneoplastic cerebellar degeneration (pcd) is a rare and
severely debilitating immune-mediated disorder. It has
been associated with fewer than 1% of cancers, including
small-cell carcinoma of the lung, Hodgkin lymphoma,
breast cancer, and gynecologic malignancies1. Anti-Yo antineuronal antibody, also called Purkinje cell cytoplasmic
antibody type 1, is highly specific and the antibody most
frequently identified in patients with pcd, followed by antiHu, anti-Tr, anti-Ri, and anti-mGluR12. In approximately
40% of patients, no antibodies are identified3.
Each autoantibody is associated with different tumour
types. Because pcd can present months to years before the
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cancer is discovered4,5, the nature of the antibody guides
the search for the primary cancer2. Anti-Yo–mediated pcd
has a female predominance and tends to occur in women
more than 60 years of age6. Among patients with anti-Yo
antibodies, 75% have a pelvic gynecologic malignancy, and
10%–15% have breast cancer7–10.
By definition, the symptoms of pcd are seen in the absence of brain metastasis or direct central nervous system
invasion and are not secondary to side effects of treatments,
metabolic derangements, or infection11. It affects the vermis and midline cerebellum earlier and more severely than
it does the cerebellar hemispheres12. It typically presents
as acute or subacute moderate-to-severe trunk and limb
ataxia, nystagmus, vertigo, dysarthria, and sometimes
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diplopia or oscillopsia1. The deficits are always bilateral, but
often show some asymmetry2. Less common presentations
are acute stroke-like presentations, ataxic dysarthria, or
episodic vertigo that can initially mimic benign positional
vertigo12. Many affected individuals have tremor of the
trunk and head, and a marked high-amplitude intention
tremor that causes difficulty in everyday tasks requiring
the upper limbs. Communication can be impaired not
only because of severe dysarthria, but because pcd also
causes prosody loss, irregular articulation, and speech
rate and volume12. The ocular motor abnormalities that
accompany pcd can be complex because there is always
some degree of brainstem encephalitis that can disrupt
either vestibulocerebellar connections or associated ocular brainstem nuclei12. The symptoms evolve quickly to
affect all cerebellar functions12. Although severe vertigo
and nausea can resolve, neurologic impairment reaches its
peak within 6 months and then stabilizes. Many patients
are left disabled, and 70% are unable to ambulate2. Once
the disease stabilizes, the severe vertigo with nausea that
occurs early in the disease can resolve12.
Estimates suggest that 20% of patients will develop
mild memory and cognitive deficits 4,13, with rare cases of
pcd resulting in cerebellar cognitive affective syndrome
(cas), which is characterized by deficits in executive
function, spatial cognition, visual–spatial memory, and
expressive language, with disinhibited or inappropriate
behavior8,13,14. Cognitive affective syndrome is typically
seen secondary to stroke, multiple sclerosis, amyotrophic
lateral sclerosis, traumatic brain injury, or paraneoplastic
disorders15–17. Anti-Yo is known to cause paraneoplastic
sensory peripheral neuropathy and opsoclonus–myoclonus
syndrome1. To our knowledge, anti-Yo related cas has not
previously been reported.
Efforts are currently under way to elucidate the exact
mechanism of this potent immune response. Investigations of patients with breast cancer have shown that a
correlation of anti-Yo–positive pcd with human epidermal
growth factor receptor 2 (her2) overexpression in breast
cancers might exist, given that trastuzumab therapy
added to paclitaxel produced improvement in cerebellar
symptoms in select patients18,19. Here, we present a case
of anti-Yo–associated pcd in a patient with estrogen and
progesterone receptor–negative, her2-positive breast
cancer who developed associated cas.

CASE DESCRIPTION
A previously healthy 53-year-old postmenopausal woman
presented to our emergency department with symptoms
of subacute dizziness and ataxia, blurred vision, and intermittent horizontal diplopia inconsistent with direction
of gaze. Computed tomography (ct) of head, without contrast, was normal, and she was sent home with a referral
for physiotherapy.
The woman returned to the emergency department
a second time 4 months later because of ongoing symptoms. In addition, she had recently noticed a new lump in
her left breast. Imaging of head by ct and ct angiography
was performed and reported as normal. Epley maneuver
for suspected benign paroxysmal positional vertigo was
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attempted by the emergency physician without success,
and the patient was discharged with follow-up at the
women’s breast health centre clinic.
The woman was seen urgently at the women’s breast
health centre clinic, where ultrasound-guided biopsy revealed high-grade invasive ductal carcinoma of the breast.
She underwent a left-breast simple mastectomy with left
axillary sentinel lymph node biopsy. Of 3 nodes, 1 was
positive for metastatic carcinoma, with a 0.4 cm deposit.
Imaging by ct of chest, abdomen, and pelvis and a bone
scan were all negative for metastatic disease. Her final
pathology report indicated a T2 (2.6 cm), N1 (1 of 3 nodes
positive), M0, grade 3 invasive ductal carcinoma of the
left breast that was estrogen and progesterone receptor–
negative and her2-positive.
The patient returned to the emergency department a
third time, 1 month after being seen in the breast centre
clinic. She had worsening dysarthria, and writing and
typing difficulties, but denied weakness or coordination
problems. She had stopped driving and working; after 2
falls, she felt that she was no longer able to live at home
alone. Neurology was consulted for ongoing vertigo. On
neurologic examination, she was found to have dysarthria,
downbeat gaze-evoked nystagmus, wide-based gait with
significant unsteadiness, truncal and appendicular ataxia,
and difficulty with fine motor control. Magnetic resonance
imaging (mri) of head showed no abnormalities.
The patient was admitted to hospital under Neurology
with suspected paraneoplastic syndrome. She was treated with a course of intravenous immunoglobulin (ivig)
without noticeable improvement. Serum antibody panel
testing was positive for anti-Yo antibodies. Her subacute
presentation of severe pan-cerebellar deficits, a recent diagnosis of breast cancer, normal mri, and positive antibodies
confirmed a diagnosis of paraneoplastic cerebellar degenerative syndrome. Because the diagnosis was confirmed,
cerebrospinal fluid analysis and electroencephalography
were not performed. Physiotherapy was initiated for ongoing truncal ataxia and gait disturbance. She received a
second trial of ivig with no clinical improvement; hence,
further immunosuppressive treatments with ivig, plasmapheresis, or steroids were felt unlikely to be beneficial.
The medical oncology team then initiated a course
of chemotherapy consisting of 4 cycles of doxorubicin–
cyclophosphamide every 3 weeks, followed by 12 cycles of
weekly paclitaxel combined with trastuzumab. The 12th
cycle of paclitaxel was held because of the development of
sensory neuropathy. Trastuzumab was continued at 3-week
intervals for a 1-year course.
Given that micrometastasis could not be ruled out, the
patient was informed of the potential for continued neurologic decline. Because cyclophosphamide chemotherapy
is also immunoablative, there was hope that its use would
help to curtail any residual autoimmune attack.
Although the patient’s deficits stabilized after her
mastectomy, no improvement in her neurologic condition was observed after the 2nd cycle of chemotherapy
with doxorubicin–cyclophosphamide. She had persistent
nystag mus a nd osci l lopsia, a nd ongoing disabling
dysarthria—specifically, difficulty pronouncing vowels
and enunciating the letters B and P. She had pronounced
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truncal ataxia and a very unsteady gait with significant
loss of postural reflexes. Cerebellar deficits were more
pronounced on the right, but she had significant difficulty with left-sided dexterity and new-onset dysphagia. No
dystonia, chorea, or myoclonus was evident. At this point,
rehabilitation was suggested. Seven months after the onset
of her initial symptoms, she required transfer to a nursing
home. She had become wheelchair-dependent and was
unable to ambulate or to provide self-care. Most of her
speech is unrecognizable.
Unfortunately, this woman’s cerebellar syndrome did
not respond to either chemotherapy or immunotherapy
with ivig. Repeat mri of head 9 months after symptom
onset showed a new hyperintense T2 lesion of the left anterior external capsule, without signs of cerebellar atrophy.
Treatment focus was shifted to symptomatic therapy, and
she was admitted to the inpatient rehabilitation centre.
While in rehabilitation, the patient was observed to
have labile affect, impaired selective attention, and executive dysfunction, including distractibility, ideational
perseveration, trouble with initiation, performance inconsistency, poor frustration tolerance, ideational apraxia,
and emotional dysregulation. There was no evidence of
oculomotor or buccofacial apraxia, but she showed some
ideomotor apraxia, particularly of the left hand. She also
displayed left–right confusion in extra-personal space. She
was noted to have significant difficulty with rapid processing of complex information. Given those deficits, she was
diagnosed with cas.
With intense care over several months, she experienced moderate improvement in her ataxia, but continued
to have a profound reduction in postural reflexes. Her poor
functional status required that she be discharged to a longterm care facility where she currently resides.

DISCUSSION
This case is the first, to our knowledge, of anti-Yo pcd
secondary to breast cancer associated with cas. Whether
her2 status has any relationship with the cas is unknown.
Emerging studies show that the cerebellum is implicated in higher cortical function 20. Cases of paraneoplastic limbic encephalitis commonly occur in combination
with pcd and have been reported to cause cas21,22. Our
patient did not have clinical features of paraneoplastic
limbic encephalitis and did not have antibodies or mri
findings to suggest a coexisting disorder. Collinson et
al.16 previously described a case of cas associated with
ovarian pcd, which was also noted to occur separately
from paraneoplastic limbic encephalitis. A recent report
by Martin et al.13 described the first case of pseudobulbar
affect associated with anti-Yo pcd secondary to breast
cancer. Our patient had frontal executive functional impairment in addition to progressive cerebellar neurologic
decline. The mechanism behind anti-Yo–mediated cas in
pcd remains to be elucidated.
By the time atrophy can be seen on mri, significant
irreversible damage has been sustained. Atrophy tends to
be worse in midline structures12, and anti-Yo antibodies
can affect the function of the pyramidal tract and brainstem 23. Whether the frontal executive problems of cas
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are secondary to destruction of those areas or a result of
cerebellar lesions disrupting circuits from the cerebellum
to the cortex is unknown.
At autopsy, pcd patients show decreased cerebellar
size, diffuse loss of Purkinje cells throughout the cerebellar cortex, and also a loss of granule and basket cells1.
Although mri can be entirely normal early in the disease,
pathology shows mild perivascular lymphocytic cuffing,
parenchymal microglial activation, and the presence of
CD8 lymphocytes in and around the Purkinje cell layer
of the cerebellum 24. Later cerebellar pathology can show
severe or complete loss of Purkinje cells without inflammatory changes25,26.
The irreversible neuronal damage caused by the T cell
attack in these patients explains their poor response to
treatment and implies a poor prospect for recovery. Further
mechanistic studies are needed to determine the exact
role of anti-Yo antibody and T cell–mediated neuronal destruction. Post-mortem analysis has been fundamental in
understanding the underlying pathology given that animal
studies are currently lacking. Once the mechanism of cellular injury can be further elucidated, targeted therapeutic
strategies can be developed and optimized.
In most patients, symptoms of pcd present months to
years before a diagnosis of cancer is made1,2 and can develop at any stage of cancer with no relationship to nodal
status27,28. It should be suspected when the patient develops
severe cerebellar signs and symptoms in less than 12 weeks
with normal mri10. A definitive diagnosis can be made by
detection of the antibody in either serum or cerebrospinal
fluid (csf)29 ; however, up to 40% of patients test negative,
and so the absence of antibodies does not rule out the
syndrome. Antibody panels can take weeks to return, and
so, while waiting for confirmatory results, immunosuppressive treatments should be initiated to potentially halt
the destruction as early as possible. The csf analysis is
usually mildly abnormal and could show mild-to-marked
lymphocytosis, increased proteins, a high immunoglobulin G index, and oligoclonal bands30. For antibody-negative
patients, an international panel of neurologists defined 4
components that are required for the diagnosis31–33 :
■■
■■
■■
■■

presence of neurologic symptoms;
a diagnosis of cancer within 4 years from the onset of
the neurologic manifestations;
exclusion of other neurologic disorders; and
at least one of
■■
csf analysis showing inflammation with negative
cytology,
■■
mri of brain demonstrating a lesion in the temporal lobe, or
■■
the finding of epileptic activity in the temporal
lobes by electroencephalogram.

Appropriate initial and repeat screening should be
implemented to reveal the underlying instigating cancer.
If screens are all negative, repeat screening should be performed in 3–4 months, followed by regular screening every
6 months for 4 years34,35.
Paraneoplastic cerebellar degeneration is severely
debilitating and can represent a challenge to diagnose.
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It is under-recognized, and because of the rarity of the
syndromes, no randomized controlled trials have been
conducted to develop best treatment strategies, and no
evidence-based guidelines for effective treatment are
available2,36 . Current treatment options are limited to
ivig, corticosteroids, plasmapheresis, rituximab, and
cyclophosphamide, with little success and only isolated
reports of improvement 29. The current cornerstone of
treatment involves removal of the underlying antigen
through aggressive treatment of the malignancy, followed
by physiotherapy and symptomatic management of neurologic sequelae2,13,37.
Oncologic remission can halt further progression,
with neurologic symptoms improving in approximately
10% of patients18,38. Late improvement in symptoms is
rare, given the early diffuse neuronal loss10. Several case
studies have shown that, for many patients, the best
response achieved with treatment is stable disease, and
those treated more than 3 months after onset experience
the poorest outcomes39. There is no guarantee, however,
that tumour treatment will halt progression; in some
patients, progression has continued even with reduced
antibody titers, highlighting the current lack of effective
treatment40. A recent small retrospective study found that,
despite the poor neurologic prognosis, intense inpatient
rehabilitation helped patients to experience statistically
significant functional improvement. That improvement
was suspected to be compensatory in nature rather than
true neurologic recovery41.
Although oncologic outcomes are better for patients
with paraneoplastic syndrome than for patients without
the syndrome 5 , pcd associated with anti-Yo antibody
(compared with other paraneoplastic antibodies) has a
poorer prognosis, leading to severe neurologic impairment,
immobility, and a significantly shorter overall survival 2.
Most patients become confined to bed within 3 months
of diagnosis6, with a median survival of 100 months after
diagnosis of breast cancer–related pcd and of 22 months
after diagnosis of gynecologic cancer–related pcd42.
Overexpression of her2 is associated with aggressive
tumour behavior, early invasion of regional lymph nodes,
and a poorer prognosis even in the absence of a concomitant pcd disorder43. Case reports of her2-directed treatment in breast cancer–related pcd have yielded conflicting
results. In a case described by Sancho et al.18, a patient was
treated with trastuzumab, ivig, prednisone, and cytostatic
agents. After 3 months, no anti-Yo antibody was observable in either serum or csf, and the patient experienced
stabilization, with improvement in her clinical condition.
However, in a comparable patient, neurologic deterioration
continued despite receipt of similar treatments alongside
chemotherapy and trastuzumab19.
In a retrospective study by Rojas-Marcos et al.44, the
authors concluded that overexpression of her2 seems
to be an important requirement to develop an anti-Yo–
associated pcd. In an analysis of 27 patients, they found
that her2 was overexpressed in 96.3% of patients with
anti-Yo–associated pcd, but in only 10.5% of patients with
paraneoplastic neurologic syndromes associated with Ri
antibodies. Regardless of the treatments received, none
of the patients in the study experienced improvement in
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their clinical condition. Similarly, a review of previously
published cases of breast cancer (Table i) shows that,
regardless of treatment, outcomes are poor. Interestingly,
no correlation between her2-positive breast cancers with
high cdr2 onconeural antigen expression was seen, and
the mechanism behind increased anti-Yo pcd and her2
overexpression remains unclear. There is a potential that
these more aggressive tumours not only spread earlier to
lymph nodes where antigens can be presented to the immune system to initiate a response, but that the presence of
undetected micrometastasis continues to provoke a potent
immune response (Table i).
Our patient received chemotherapy, ivig, and trastuzumab, and yet, despite the combined efforts of oncologic
treatment, immunosuppressive therapies, and rehabilitation, became wheelchair-dependent, with multiple cognitive disabilities. Clearly, a better understanding of the
underlying mechanism to clarify the means of immune
destruction and to determine how antibody and T cells
work together to produce Purkinje cell death is required to
develop more effective treatments. Furthermore, anti-Yo
involvement in the impairment of higher cortical function
remains unclear.

SUMMARY
We present a case of cas associated with anti-Yo pcd in a
patient with stage ii estrogen and progesterone receptor–
negative, her2-positive breast cancer. Our report describes
the profoundly debilitating course of this disease and the
difficulties faced in establishing the diagnosis. It highlights
the need for increased awareness of this condition, with
the hope of initiating therapy at an earlier stage to limit the
severe and irreversible complications associated with the
disease. A high degree of suspicion is required given the
rarity of the condition, normal routine laboratory results,
and normal initial imaging. Finally, our case highlights
the paucity of satisfactory treatments and the need for
research that will add novel and more effective therapies
to manage this devastating disease, which so profoundly
affects quality of life for those who develop it.
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