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Intramedullary spinal cord metastasis is an increasingly common diagnosis in patients with cancer largely
owing to new imaging techniques and the increase lifespan of patients with malignant tumors. The di-
agnosis confers significant morbidity and a poor prognosis. Mainstay palliative treatment options include
corticosteroids, fractionated radiotherapy and surgery in select cases. In the modern era of immunother-
apy for the treatment of several tumor types, the efficacy of these agents against parenchymal CNS tumors
remains unanswered. Here, we report a case of regression of an intramedullary spinal cord metastasis with
a checkpoint inhibitor.
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Practice points

� An initial screening and interval follow-up total spine MRI should be performed in all patients with brain
metastases throughout the disease course irrespective of symptoms.

� MRI remains an effective method for diagnosing intramedullary spinal cord metastasis (ISCM).
� Although corticosteroids remain standard care for ISCM, deferring treatment in small asymptomatic patients is

reasonable.
� Even though radiotherapy is the standard treatment paradigm for asymptomatic cases of ISCM, when patients

are embarking on antineoplastic therapy deferring radiation and observing for treatment response can be
considered.

� Nivolumab may be a potential treatment option for patients with asymptomatic small solitary parenchymal
spinal cord metastasis from non-small-cell lung cancer.

� If detected in the early stage of disease, small ISCM without anti-programmed cell death-1 ligand may respond to
nivolumab monotherapy obviating the need for focal radiotherapy and corticosteroid.

� Future studies should aim to investigate the efficacy of checkpoint inhibitors in parenchymal spinal cord
metastasis.

Intramedullary spinal cord metastasis (ISCM) is an uncommon complication of cancer with a prevalence of about
2.1% based on an autopsy series in patients with systemic cancer [1]. Lung cancer is the most common primary
tumor associated with ISCM and accounts for over 50% of cases. ISCM typically occurs late in the disease course,
is associated with very poor prognosis in terms of overall survival, and is traditionally treated with corticosteroids
and fractionated radiation therapy [2]. New insights into cancer immunotherapy led to the approval of the immune
modulator nivolumab, an anti-programmed cell death-1 (PD-1) antibody, for the treatment of multiple cancers
including melanoma, renal cell carcinoma and non-small-cell lung cancer (NSCLC). The clinical impact of systemic
disease response to these agents incited robust pursuits to evaluate their efficacy against brain metastasis, with much
emphasis on melanoma brain metastases as the clinical model. While the data for brain metastases are encouraging,
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there are limited data on the efficacy of checkpoint inhibitors against parenchymal spinal cord metastasis. Here,
we report a patient with advanced-stage NSCLC with PD-L1 negative tumor with regression of an ISCM with
nivolumab monotherapy.

Case
A 69-year-old woman with a 50-pack-years tobacco history presented in February 2015 with hemoptysis. Chest x-ray
and computerized tomography (CT) demonstrated a large left upper lobe mass. Body PET/CT revealed mediastinal
adenopathy, hepatic, adrenal and splenic metastases, and extensive skeletal metastatic disease. Screening brain MRI
in March 2015 demonstrated at least 35 subcentimeter enhancing intracranial nodules consistent with metastases
involving the supratentorial and infratentorial compartments. Bronchoscopy confirmed adenocarcinoma; CT-
guided biopsy of the lung mass demonstrated non-small-cell carcinoma with histologic and immunohistochemical
findings consistent with invasive moderately to poorly differentiated adenocarcinoma of primary lung origin: EGFR
mutation negative, ALK gene rearrangement negative and KRAS mutation positive.

In April 2015, she underwent CyberKnife brain radiotherapy to 15 lesions, each treated to 24 Gy in three
fractions; she subsequently received five cycles of doublet therapy (carboplatin/pemetrexed) complicated by throm-
bocytopenia. A follow-up gadolinium-enhanced brain MRI in May 2015 showed interval decrease in size of the
treated lesions and stable or minimally decreased in size in the other brain lesions. In August 2015, systemic and
brain restaging showed stable disease, and she was started on maintenance pemetrexed after thrombocytopenia
resolved. In October 2015, a lumbar spine MRI performed for low back pain demonstrated subacute pathological
compression fractures at L2–L3 and mild enhancement in the upper left psoas muscle. A brain MRI showed
marginal growth of some of her brain metastases with mild increase in surrounding fluid-attenuated inversion
recovery (FLAIR) signal abnormality; there was no evidence of cervical spinal cord abnormality. She remained
clinically stable and was continued on maintenance pemetrexed. In November 2015, a chest CT showed enlarging
left hilar lymphadenopathy, and an abdominopelvic CT demonstrated interval development of a necrotic enlarged
right external iliac lymph node concerning for nodal metastasis.

In December 2015, nivolumab 3 mg/kg every 2 weeks was initiated. 1 week later, she underwent ultrasound-
guided biopsy of a right external iliac lymph node to obtain additional tissue for molecular testing to guide
treatment. Biopsy yielded metastatic poorly differentiated adenocarcinoma; PD-L1 was negative by Dako 22C3
pharmDx and Ventana SP142 immunohistochemistry assay. A follow-up brain MRI 2 weeks after treatment
showed continued slight increase in size of several of the supratentorial lesions with increased vasogenic edema.
No new brain lesions were identified; however, a 3-mm cervical intramedullary signal abnormality at the bottom
of the sagittal brain sequence was incidentally discovered (Figure 1A). Despite these radiographic findings, the
patient remained clinically stable and a total spine MRI was arranged. On 30 December 2015, a total spine
MRI confirmed a 4-mm intramedullary metastasis at C3–C4 level with edema extending from C2–C5 levels
(Figure 1B & C). There was interval increase in size of the lesion compared with the MRI performed 2 weeks
earlier. Nevertheless, the patient remained asymptomatic and was continued on nivolumab for six cycles and in
February 2016, an MRI of the neuraxis revealed continued interval increase in size of numerous supratentorial and
infratentorial small enhancing metastases with a new 2-mm left parietal metastasis. There was continued increase
in vasogenic edema associated with many of these metastases and unchanged size of enhancing cord metastasis at
C3–C4 with significant increase in severe cord edema extending throughout the cervical cord (Figure 1D). She
remained clinically stable in the absence of corticosteroids and was continued on nivolumab. Alternative treatment
options to the innumerable brain lesions including continued close observation (given her excellent performance
status), whole-brain radiotherapy, Gamma Knife radiosurgery to the largest lesions and fractionated external beam
radiotherapy to the cervical spinal cord lesion were discussed. Whole-brain radiotherapy was deferred and she was
continued with active surveillance with plans for Gamma Knife radiosurgery for salvage therapy. Following her
10th dose of nivolumab, a brain MRI in April 2016 demonstrated a slight decrease in size of the majority of the
brain lesions with significant improvement in vasogenic edema. A cervical spine MRI demonstrated decreased size
in the C3–C4-enhancing lesion with significant decrease in cord swelling and edema (Figure 2A & B). Nivolumab
treatment was continued and a follow-up brain and cervical spine MRI in June 2016 demonstrated overall stability
or treatment response of the brain lesions. Spine MRI demonstrated complete resolution of signal abnormality at
the C3–C4 intramedullary metastasis (Figure 2C). She remained under active surveillance and in December 2016,
a cervical spine MRI showed that the complete regression of the ISCM was stable (Figure 2D).
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Figure 1. Imaging of intramedullary cervical spinal cord metastasis. (A) Sagittal postcontrast brain MRI showing incidentally discovered
cervical cord metastasis at the level of C3; (B) sagittal postcontrast cervical spine MRI performed on 30 December 2015 showing 4-mm
intramedullary spinal cord metastasis; (C) T2 showing edema extending from C2–C5 levels; (D) February 2016 follow-up cervical spine
sagittal stir MRI with increase edema extending throughout the cervical cord from the foramen magnum through C7–T1.

Discussion
ISCM is a rare complication of cancer that typically occurs in patients with widespread systemic disease at the final
stage with most patients succumbing to their illness within 3 months [3]. The most common offenders include lung
cancer (54%), breast carcinoma (13%), melanoma (9%), lymphoma (5%) and renal cell carcinoma (4%) [4]. Clinical
symptoms are similar to spinal epidural metastasis but a differentiating feature is a Brown–Sequard syndrome or
asymmetric myelopathy, which is seen in half of patients with ISCM but only in 3% of patients with spinal epidural
metastasis [4]. A single institution retrospective review of 12 patients with ISCM from various primary tumor
types reported that the hallmark-presenting symptoms include paresthesias, sensory loss and leg weakness with
rapid deterioration [5]. Although the optimal treatment paradigm has not been established, based on retrospective
data the most effective method of treating ISCM before paraplegia ensues involves radiotherapy with concomitant
corticosteroids [6,7]. The prognosis of patients with ISCM from lung cancer remains poor; a median survival of
3 months has been reported [8,9]. Okamoto et al. and Potti et al. reported a median survival time of 110 days for
patients with ISCM from lung primary [9,10].

In recent years, there has been tremendous progress with the use of immunotherapy for the treatment of various
systemic tumor types. The US FDA’s approval of ipilimumab in 2011 was a milestone in the development of
immunotherapy for melanoma. Nivolumab is now approved for the treatment of multiple cancer types including
melanoma, renal cell carcinoma and NSCLC. Nonetheless, the question of the activity of immune checkpoint
inhibitors against untreated parenchymal brain and spinal metastases remains unanswered since the landmark
clinical trials limited inclusion to asymptomatic patients with treated and stable brain metastases, representing less
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Figure 2. Imaging of intramedullary cervical spinal cord metastasis follow-up. (A) Follow-up sagittal postcontrast cervical MRI
performed on April 2016 showing interval decrease in size of the cervical spine metastasis; (B) showing decrease T2 hyperintensity cervical
spine vasogenic edema; (C) postcontrast imaging showing complete resolution of cervical spine metastasis; (D) December 2016 cervical
spine MRI showing that the complete regression of the ISCM was stable.
ISCM: Intramedullary spinal cord metastasis.

than 10% of study patients. A retrospective analysis of five patients with advanced NSCLC with newly diagnosed or
progressive brain metastases treated with nivolumab showed one complete responder and one patient with partial
response [11]. Preliminary results of an ongoing Phase II trial of pembrolizumab for patients with stage IV melanoma
or NSCLC with tumor PD-L1 expression and untreated brain metastases showed a 22% response rate in patients
with melanoma and a 33% response rate of patients with NSCLC with concordant systemic response rates [12]. To
our knowledge, our case is the first documented case report of ISCM from NSCLC with complete regression with
immune checkpoint inhibitor, nivolumab. A literature search utilizing the main database of our institution as well
as several internet accessible databases did not provide documented cases.

Our case is unique for several reasons: our patient was asymptomatic with an incidentally discovered ISCM,
the traditional palliative treatment approach utilizing radiotherapy and concomitant corticosteroids was avoided,
and durable response to treatment with nivolumab was achieved. A noteworthy observation is that our patient
is almost 2 years out from diagnosis of advanced-stage NSCLC with a KRAS-mutated gene, which is associated
with a short survival time based on two retrospective series [13,14]. NSCLC is a well-known radioresistant tumor
type. This case highlights the potential role of immune checkpoint inhibitors for the treatment of small solitary
parenchymal spinal cord metastasis from NSCLC while sparing patients the possible side effects of corticosteroids
and radiotherapy. Furthermore, our patient had a biopsy-proven NSCLC without PD-L1 expression with durable
response to treatment. The data suggest that approximately 25–36% of NSCLC tumors express the PD-L1
ligand [15]. Several studies demonstrated a positive correlation in the expression of PD-L1 with treatment response
across several cancer types [16]. However, treatment response has been achieved in patients with PD-L1 negative
tumors [17]. This observation questions the relevance of PD-L1 as a biomarker for patient selection.
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Conclusion & future perspective
Nivolumab may be a potential treatment option for patients with asymptomatic small solitary parenchymal spinal
cord metastasis from non-small-cell lung cancer. Future studies should aim to investigate the efficacy of checkpoint
inhibitors in parenchymal spinal cord metastasis. Given the delayed response, the seminal issue will be deciding
when we can safely observe small, asymptomatic CNS metastases, whether in the brain or spinal cord, without
corticosteroids, radiotherapy or radiosurgery to allow checkpoint inhibitor therapy a chance to be effective. Given
the relative rarity of ISCMs, almost certainly further studies in brain metastasis patients will help answer this
question.
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