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Newly Developed Weakness of Lower Extremities Despite Improv-
ed Brain Metastasis of Lung Cancer after Radiotherapy
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An intramedullary spinal cord metastasis (ISCM) rarely develops in systemic cancer but is indicative of a poor 
prognosis. A 56-year-old man was admitted due to weakness of the lower extremities. He had received radiotherapy 
3 months prior for a brain metastasis that had developed 1 year after achieving a complete response from 
chemotherapy for extended stage small cell lung cancer. Although the brain lesion had improved partially, ISCM 
from the cervical to lumbar-sacral spinal cords, which was accompanied by a leptomeningeal dissemination, was 
diagnosed based on magnetic resonance imaging of the spine and cerebrospinal fluid cytology. Finally, he died 
of sudden cardiac arrest during treatment. This is the first case of ISCM involving the whole spinal segments. 
Physicians should be aware of the subsequent development of ISCM in lung cancer patients with a previously 
known brain metastasis who present with new neurological symptoms.
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Introduction

  Intramedullary spinal cord metastasis (ISCM) is an un-

usual occurrence in systemic cancer with a frequency 

of 0.9∼2.1% in all autopsy cases of cancer1 and 8.5% 

of central nervous system metastasis2. Lung cancer, 

mostly small cell carcinoma, accounts for almost half of 

ISCM3 and others such as cancers of breast, colon, kid-

ney and melanoma also can lead to this rare form of 

metastasis4. In most cases, one segment of the spinal 

cord is usually involved although metastasis to two ad-

jacent segments can rarely occur. Herein, we report the 

first case of ISCM involving the whole spinal segments 

and discuss the associated metastatic route.

Case Report

  A 56-year-old man was diagnosed to have extended 

stage small cell lung cancer with malignant effusion 3 

years prior to admission. There was no distant metas-

tasis. He received 6 cycles of chemotherapy with etopo-

side (100 mg/m2, day 1∼3) and cisplatin (80 mg/m2, 

day 1), which led to complete response. Follow-up 

chest CT, CBC and blood chemistry was done regularly 

every two months on an outpatient basis. However, 

headache and dizziness developed almost 1 year after 

chemotherapy. Brain MRI showed a 6 cm-sized mass 

on right frontal and temporal lobe with peritumoral 

edema. There was no aggravating lesion in other sites 

including lung, pleura and bone. Brain radiotherapy of 

3,000 cGy was done which led to symptomatic impro-

vement. 3 months later, he developed weakness of both 

lower extremities. The previous metastatic brain lesion 

showed further improvement on follow-up brain MRI 

(Figure 1). However, spine MRI revealed multiple en-

hancing nodules in the entire spinal cord from cervical 

to lumbar-sacral segments (Figure 2). Tumor cells were 
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Figure 1. Multiple enhancing nodules with high signal in-
tensity (arrows) on T2-weighted image of MRI were found
over entire spinal cords from cervical spine to lumbar-sa-
cral region.

Figure 2. Liquid based cytology preparation revealed me-
tastatic small cell carcinoma clusters showing incon-
spicuous cytoplasm, hyperchromatic nuclei and nuclear 
molding (papanicolaou, ×400)

Figure 3. (A) 6 cm-sized heterogeneously enhancing mass involving right frontal, temporal lobe with peritumoral edema
on brain MRI. (B) Remarkably reduced size of the metastatic mass 3 months after radiotherapy.

also found on cytologic examination of CSF suggesting 

accompanied leptomeningeal seeding (Figure 3). There 

was no abnormal finding in the leptomeninges on both 

brain and spine MRI. Although palliative radiotherapy 

to the spinal cord and intrathecal chemotherapy with 

methotrexate (15 mg/m2, twice/week) and hydrocortis-

one (15 mg/m2, twice/week) was given, his condition 

deteriorated and died of sudden cardiac arrest.

Discussion

  The most common site of ISCM among segments of 

the spinal cord vary according to reports from cervical 

cord to lumbar-sacral region4,5. Nonetheless, it can be 

recognized that mostly one segment of the cord is usu-

ally involved although metastasis to two adjacent seg-

ments could rarely occur. To our knowledge, this is the 
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first case of ISCM involving the whole spinal segments. 

  ISCMs typically develop through arterial dissemina-

tion although direct invasion from spinal roots or lep-

tomeninges or venous spread can also result in its de-

velopement6. Direct invasion can occur when tumor 

cells infiltrate the Virchow-Robin spaces of the penetrat-

ing vessels of the spinal cord and subsequently pene-

trate the pial membrane and invade the spinal cord pa-

renchyma7. Meanwhile, venous spread of tumor cells 

develops through Batson’s plexus extending from the 

pelvis to the cranial venous sinuses, which enables ret-

rograde transportation to the spinal cord8.

  Coexistence of brain metastasis and ISCM have been 

found more frequently than ISCM with leptomeningeal 

dissemination suggesting the vascular route as the more 

favorable mode of spread5. However, there seems to be 

a strong association between leptomeningeal seeding 

and ISCM, particularly in small cell lung cancer consid-

ering the fact that 15 out of 28 patients with ISCM from 

small cell lung cancer had combined carcinomatous 

meningitis9. Malignant cells were detected from CSF cy-

tology of our patient indicating simultaneous lep-

tomeningeal metastasis although there was no radio-

logical evidence such as thickening or enhancement of 

membranes on MRI.

  Because three forms of central nervous system meta-

stasis were finally noted in our patient, it seems very 

difficult to define the causal relationship between them. 

As for the mechanism of metastasis, it seems probable 

that the CSF route contributed more in our patient be-

cause of involvement of the whole spinal segments.

  When our patient presented a newly developed neu-

rologic symptom, weakness of the lower extremities, we 

were initially concerned about aggravation of the meta-

static brain lesion in spite of radiotherapy. As the brain 

MRI revealed improvement of the brain metastasis with-

out any new lesion, the pathology in leptomeninges or 

spinal cord was suspected prompting us to study the 

CSF and obtain a spine MRI. Lower motor neuron weak-

ness is the most common among all cerebral, cranial 

nerve and spinal symptoms in leptomeningeal meta-

stasis10. It is also one of most prevalent symptoms in 

ISCM along with pain and sensory loss4,5. Therefore, 

studies to rule out these two possibilities seem neces-

sary to differentiate the cause of weakness of the lower 

extremities in the aspect that the symptoms can be 

caused by either of them or even both concomitantly. 
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