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Abstract

Spinal nerve root metastasis of renal cell carcinoma is a rare occurrence. In addition to treatment
of the primary lesion, surgical resection of the nerve root metastasis, occasionally with sacrifice of
the involved nerve, is the accepted standard of treatment. Resection often resolves presenting
motor and pain symptoms due to relief of neural compression. We describe two patients with
nerve root metastasis of renal cell carcinoma and their management. While locally advanced and
metastatic renal cell carcinoma has been shown to be chemo- and radio-resistant, immunotherapy
is a promising treatment. Given the high prevalence of systemic disease in patients with intradural
metastases, systemic (and possibly intracranial) imaging can be used to identify other potential
areas of disease.
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1. Introduction

The intradural space is a rare location of metastatic renal cell carcinoma (RCC). In a
previous review of 26 patients, patients with sporadic disease (unrelated to von Hippel-
Lindau [VHL] syndrome) received an initial diagnosis of primary RCC at 57 + 13 years and
diagnosis of the spinal cord metastasis at 60 + 14.5 years.! 33% of these patients had no
evidence of other metastases, similar to other series.1~" Given the overall rarity of this
lesion, each patient contributes to the overall understanding of disease presentation and
management.
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2. Case report

2.1 Patient 1

2.2 Patient 2

A 49-year-old woman with a history of left RCC status post left radical nephrectomy 8 years
prior presented with a 1 year history of left buttock pain with radiation into the left lateral
thigh and calf. She had also experienced some recent subjective left lower extremity
weakness. On examination, she had full strength in all extremities. She had symmetric
reflexes in the lower extremities without spreading or cross-activation. Straight leg raise on
the left side elicited left posterior thigh pain. Her gait was normal and Romberg test was
negative. The rest of her neurological exam was unremarkable. Lumbar spine MRI revealed
a 2.0 cm anteroposterior x 2.7 cm transverse x 1.6 cm superior-inferior mildly gadolinium-
enhancing mass underlying the pars of the left L4 vertebra without evidence of bony
invasion. The left L4 neural foramen was enlarged compared to the contralateral side. Given
her worsening left lower extremity pain, surgical exploration and decompression of the left
L4 nerve root was undertaken. The overlying dura contained more blood vessels than was
typical. The dura of the nerve root was opened medially to laterally. The lesion infiltrated
the L4 nerve root and was cream-colored and hypervascular. Internal decompression was
achieved despite episodes of bleeding. Resection was subtotal in an attempt to avoid injuring
the motor component of the nerve, especially considering that the patient had no motor
deficit preoperatively. Postoperatively, the patient had full motor capacity in the bilateral
lower extremities. Two years after initial presentation, the patient remained without
evidence of recurrence and with no new weakness, numbness, or parasthesias.

A 72-year-old man with RCC involving the right kidney was found to have a 1.5 x 1.1 cm
enhancing lesion within the central spinal canal at the L2 level on a staging CT scan. He
denied any back or lower extremity pain, lower extremity weakness, numbness, or
paresthesias. Bowel and bladder function were normal. On examination, he had full strength
in all extremities. He had symmetric 3+ patellar tendon reflexes bilaterally and 1+ bilateral
ankle reflexes. The rest of his neurological exam was unremarkable. Lumbar spine MRI
revealed 1.4 x 1.1 cm intensely gadolinium-enhancing intradural mass at the L2 level with
mass effect on the cauda equina nerve roots. Given his hyperreflexia and mass effect
demonstrated on MRI, he underwent surgical resection. Following an L2 laminectomy, the
dura was opened revealing a red, highly vascularized intradural mass surrounding a single
nerve rootlet. Direct stimulation of the nerve rootlet produced diffuse lower extremity
stimulation, suggesting that it was a dorsal nerve rootlet. Every attempt was made to
separate the tumor from the nerve rootlet; however, the tumor was highly vascularized,
preventing the development of a dissection plane without significant bleeding. Thus, the
tumor was resected en bloc along with the nerve rootlet. Pathology was consistent with
metastatic renal cell carcinoma. Postoperatively, he recovered well, with only a slight left
sided area of numbness but otherwise intact strength and normal gait. Two years after initial
presentation, the patient remained without evidence of recurrence and with no new
weakness, numbness, or parasthesias.

3. Discussion

3.1 Natural history of renal cell carcinoma metastasis

Intradural metastases of RCC occur throughout the spinal cord. As of 2009, there were eight
reported patients with intradural RCC metastasis to the cauda equina®, some presenting as
the first metastasis and others after previous metastases. RCC nerve root metastases have
been described as both intramedullary and extramedullary masses.*’~11 Some remain
intramedullary, and others are similar to nerve sheath tumors in their rubbery consistency
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and clear demarcation.1- Peripheral endoneural metastases of RCC have also been
diagnosed up to 4 years after surgical removal of the primary tumor.12 Although rare, the
incidences of cervical, thoracic, and lumbar tumors are equal, with sacral lesions being less
common. 113

Patients with intradural metastases have a mean survival of 11 months after diagnosis of the
spinal lesion, most often due to systemic disease.! Patients with VHL have a better
prognosis postoperatively, which may be attributed to being diagnosed early, with a pre-
existing hemangioblastoma later being seeded by RCC.414-18 |n fact, RCC has also been
shown to seed hemangioblastomas of the medulla and cerebellum.1%-23 In a single series of
spinal metastases, 93% of sporadic metastasis patients were deceased at 15 months while
only one-third of VHL metastasis patients were deceased at 2 years.!

3.2 Diagnostic workup

The diagnosis of patients with intradural spinal cord metastases of RCC draws attention to
its systemic involvement. RCC has usually disseminated by the time it has reached the
spinal cord, the most common locations being the lung (50%) and bone (49%), with the
brain involved less often (8—10%).24 Despite the low incidence of concomitant brain
metastasis in RCC, 41% of individuals with intradural spinal cord metastases in general (of
renal and non-renal etiology) present with brain metastases and 57% develop brain
metastases over time. Of course, the mode of spinal cord seeding would determine the
likelihood of brain metastases, but this remains controversial. The cerebrospinal venous
system is responsible for intracranial-spinal spread of the tumor.2%:26 |n this system, the
cortical veins, dural sinuses, cavernous sinuses and ophthalmic veins of the intracranial
system are connected in the suboccipital region to the vertebral venous system running along
the spinal cord.2® Therefore, individuals found to have intradural RCC metastases may
warrant brain imaging.!

3.3 Surgical management

In one surgical series, 94% of patients undergoing operations for sporadic intradural RCC
metastases (laminectomy with tumor resection) experienced improvement in pain and/or
motor function, although sensory disturbance and urinary dysfunction were less likely to
improve.! The decision to provide surgical management depends on the severity of disease.
Those with advanced disease unable to undergo surgery may alternatively receive
radiotherapy,*19 even though RCC is known for its resistance to radiotherapy.2” In one
review, surgery in patients with single-site metastases was shown to provide better survival
than with medical therapy or radiotherapy alone, although systemic therapy is crucial given
the 79% likelihood of recurrent primary disease with the discovery of a single metastasis.28
While interleukin 2 and interferon alpha have been mainstay medical therapy in addition to
nephrectomy for RCC, immunotherapy such as vascular endothelial growth factor receptor
antibodies, multikinase inhibitors, tyrosine kinase inhibitors, and mammalian target of
rapamycin inhibitors have also shown effectiveness.29-36 Since surgery is not without its
complications and operative planning is not without its contingencies, it is important to note
that some nerve root metastases may not be well-demarcated lesions easily separable from
the nerve root and may therefore require transection of the nerve as in Patient 2. Nerve
transection due to tumor involvement, as in Patient 2 and as previously described, can
sometimes alleviate pain.3’

4. Conclusions

The treatment of nerve root metastases of RCC includes surgical resection of the tumor, with
sacrifice of the nerve being acceptable for palliation. Identification of the need for palliation
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important, as many patients with nerve root metastases suffer a large burden of systemic

disease. Excellent long-term outcomes are possible with surgical treatment in some patients.
Systemic imaging (including brain imaging) is warranted.
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Fig. 1.

(A) T1, (B) T2, and (C) T1-weighted sagittal post-gadolinium MRI of the lumbar spine
showing a 1.4 cm intradural lesion (arrow) at the level of L2 with mass effect on the nerve
root of the cauda equina.
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Fig. 2.

(A) T1, (B) T2, and (C) T1-weighted sagittal post-gadolinium MRI of the lumbar spine
showing a T1 and T2 isointense enhancing mass (arrow) expanding the left L4-L5 neural
foramen with extension into the posterior vertebral body.
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