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Abstract

We report on a patient who presented with severe myoclonus as a paraneoplastic syndrome due to a renal cell
carcinoma. In a patient who had contraindications against definitive extirpative surgery, this is the first instance in
which percutaneous cryoablation was used as a successful treatment for the renal cell carcinoma and neurological

manifestations.
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Introduction

Renal cell carcinoma (RCC) is the third most common genitourinary
malignancy, and comprises 80-85% of all primary renal neoplasms
[1]. While renal cell carcinoma is historically characterized by the
classic triad of hematuria, flank mass, and flank pain, less than 40%
of patients present with these symptoms. Instead, RCC is increasingly
found incidentally, and approximately 20% of patients diagnosed
with RCC present with paraneoplastic syndromes [2]. Paraneoplastic
syndromes are a group of disorders caused by a remote effect of cancer
through mechanisms other than metastases, metabolic and nutritional
abnormalities, infections, or coagulopathies. The phenomenon is
mediated by humoral factors excreted by tumor cells or by immune
responses against the tumor. Paraneoplastic symptoms associated
with RCC include elevated erythrocyte sedimentation rate (ESR),
hypertension, cachexia, anemia, pyrexia, abnormal liver function,
hypercalcemia, polycythemia, varicocele, and neuromyopathies [3]. We
present a case of a patient presenting with a neurologic paraneoplastic
syndrome and biopsy-proven RCC who was successfully treated with
percutaneous cryoablation.

Case report

The patient is a 57 year old African-American male with an
extensive past medical history, including two previous incidents of
renal cell carcinoma treated with two partial nephrectomies, who
presented to the Emergency Department with acute mental status
change and facial twitching. He had recently been discharged two days
prior to this admission from the Neuro intensive care unit (NICU)
for status epilepticus and myoclonic jerking. There was a period of
lucidity in the Emergency Department before the facial twitching
returned, and the patient was unresponsive without return to baseline.
After another brief NICU admission with intubation and sedation,
an EEG was shown to be diffusely slow with no periodic lateralized
epileptiform discharges. Once transferred to the floor, the patient
again had an episode of twitching that was thought to be myoclonus,
rather than seizure-like activity. An MRI of the brain showed a subtle
increased signal on diffusion-weighted images within the mesial
temporal lobes that later, on repeat scan, had resolution of the signal
change. Myoclonus in conjunction with a negative EEG and resolved
MRI suggested a possible paraneoplastic syndrome, which prompted
the neurology team to evaluate for an occult malignancy. Work-up
included a paraneoplastic autoantibody panel, ultrasound, and a CT

of the chest, abdomen, and pelvis. An MRI later revealed a small solid
mass in the right kidney measuring 1.5x1.2 cm with decreased T2-
weighted signal intensity, suspicious for a papillary renal cell carcinoma
Figure 1. The patient was started on intravenous immunoglobulins,
and urology was consulted at this time. The supposed RCC was not
deemed immediately life-threatening, and because a third ipsilateral
nephron-sparing procedure on this patient was thought to be too
high-risk, definitive management as an outpatient with cryoablative
therapy was proposed. Under interventional radiology’s service, a CT-
fluoroscopically guided 2.4 mm cryoprobe was advanced into the renal
lesion Figure 2. Cryoablation was performed using a standard freeze-
thaw-freeze-thaw algorithm, with each freeze period lasting 10 minutes
with the temperature of each needle reaching approximately 24 degrees

Figure 1: A T2-weighted MRI revealing a small hypo echoic mass at the
upper pole of the right kidney (white arrow).
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Figure 2: A cryoprobe (black arrow) being advanced into the renal lesion
(white solid arrow).

Celsius. The patient then received postablative contrasted MRI scans
every 4 months for the last year to confirm successful treatment of the
lesion with no new findings. Additionally, he has been symptom-free of
myoclonic activity since the initial treatment.

Discussion

Risk factors for a diagnosis of a paraneoplastic neurological
disorder include personal or family history of cancer or autoimmunity
and a history of smoking [4]. This patient had had two prior RCCs, and
we had a high clinical suspicion for a possible carcinoma recurrence.
A paraneoplastic antibody screen, a standard basic evaluation when
the etiology of myoclonus is unclear, was ordered. The patient’s
laboratory results became available several weeks later and were all
negative. However, a negative serology does not exclude neurological
autoimmunity with or without the associated neoplasia. Therefore
imaging for occult malignancy is necessary if no alternative etiology for
the myoclonus is found [5]. That was when the third recurrence of RCC
was discovered, and treatment options were discussed.

The definitive treatment for RCC, like many cancers, depends
on whether the disease is clinically localized or advanced at initial
presentation. Surgical resection can be curative for localized disease,
which includes stage IA, IB, II and III RCC. When technically
feasible, a partial nephrectomy is preferred to preserve renal function.
Radiofrequency ablation (RFA) or cryoablation techniques to produce
cell tumor death have recently become more common and are a viable
alternative to surgery in patients who are otherwise deemed unable
to tolerate a surgical procedure, such as the frail elderly population
or those with significant comorbidities. Some other indications for
thermal ablation to treat RCC include small (<4 cm) masses, or the
need for nephron-sparing treatments, such as in a solitary kidney [6].
This patient had extensive comorbidities, including T3 paraplegia
from a gunshot wound, syringomyelia, a neurogenic bladder with
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recurrent urinary tract infections, and hypertension. Because he had
undergone two previous partial nephrectomies, we believed that an
additional partial nephrectomy would be technically very challenging
and percutaneous cryoablation, which has been a proven treatment for
cTla RCC at this institution for the last five years, was instead selected.

Surprisingly, despite the severity of the neurological manifestations
from the presumed paraneoplastic syndrome, the symptoms have
not returned to date since treatment of the renal mass. This is the
first instance that the authors know of in which renal cell carcinoma
with neurological paraneoplastic symptoms has been treated with a
cryoablative technique rather than a more conventional extirpative
procedure. While there have been many studies on these newer
nephron-sparing treatments, such as cryoablation and RFA, as options
to treat renal cell carcinoma, there have been no reports of these
techniques to treat paraneoplastic syndromes from neoplasia.

Conclusion

We present the successful treatment of a small RCC associated
with a paraneoplastic syndrome with neurological manifestation with
percutaneous cryoablation.
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