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Case Report

ABSTRACT
The incidence of intramedullary spinal cord metastasis (ISCM) has been increasing because the overall survival of patients with cancer has 
improved thanks to recent advanced therapies, such as molecular targeted drugs, anticancer agents, and various irradiation techniques. ISCM 
from lung and breast cancer is the most common form among cases of ISCM. We report an extremely rare form of ISCM from gastric cancer. 
This 83‑year‑old man who had a past medical history of gastric adenocarcinoma presented with acute onset of paraparesis. Spinal magnetic 
resonance imaging revealed an intramedullary lesion at the upper thoracic level. Due to rapid worsening of his paresis, we decided to perform 
tumor extirpation. Gross total resection of the tumor was successfully performed. Pathological examination revealed poorly differentiated 
adenocarcinoma, suggesting the diagnosis of ISCM from gastric cancer. He demonstrated gradual improvement of paraparesis soon after 
surgery, although his overall survival was limited to about 6 months after surgery. When examining the etiology of acute paraparesis in elderly 
patients with a past medical history of cancer, ISCM should be considered in the differential diagnosis. The prognosis of ISCM from gastric 
cancer is still extremely limited. Unfortunately, there is currently no treatment with proven efficacy. Surgery for ISCM from gastric cancer, although 
a challenging procedure for spine surgeons, should be considered as a therapeutic option in these patients.
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INTRODUCTION

Although intramedullary spinal cord metastasis (ISCM) is rare, 
the incidence of ISCM has been recently increasing because of 
improvement in overall survival of cancer patients thanks to 
recent advanced therapies, such as molecular targeted drugs, 
anticancer agents, and various irradiation techniques.[1] In most 
cases of ISCM, lung and breast carcinomas are the common 
primary cancers,[2] and ISCM from gastric carcinoma has only 
rarely been reported in the literature. Due to the difficulty in 
radiological diagnosis, the extremely low frequency of treated 
cases and poor prognosis, the optimal treatment strategy for 
ISCM from gastric cancer has not been established, although 
palliative treatment with steroid administration, radiation 
therapy, or surgery might be viable options.[1,3,4] Here, 
we describe a case of ISCM from gastric adenocarcinoma 
presenting with acute onset of progressive paraparesis that was 
treated surgically. The prognosis of ISCM from gastric cancer 
is still extremely limited. Unfortunately, there is currently no 
therapy with proven efficacy in these cases.

CASE REPORT

An 83‑year‑old man  presented with acute onset of gait 
disturbance. He had a past medical history of partial 
gastrectomy and adjuvant chemotherapy for gastric 
cancer 3  years before this admission to our institution. 
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His performance score  (PS) according to the Karnofsky 
PS had been maintained at about 90 after the gastric 
cancer treatment. Neurological evaluation at his current 
admission indicated sensory loss at the T3 level with 
grade 3/5 paraparesis. Bladder and rectal dysfunction was 
also detected. Spinal magnetic resonance imaging  (MRI) 
revealed an intramedullary mass lesion at the upper 
thoracic level. The intramedullary lesion showed relative 
hyperintensity on T1‑weighted images  [Figure  1a] and 
hypointensity on T2‑weighted images, along with 
long‑axis syringomyelia  [Figure  1b and c]. The mass 
lesion showed homogenous contrast enhancement on 
T1‑weighted images  [Figure 1d]. His paraparesis showed 
rapid deterioration from grade 3/5 to grade 1/5 at 3 days 
after admission. After careful discussion, he finally decided 
to undergo surgical removal of the intramedullary tumor. 
Operative exposure revealed extensive swelling of the 
spinal cord itself [Figure 2a]. Myelotomy via a dorsal midline 
approach revealed a grayish‑red tumor [Figure 2b]. Gross 
total resection was successfully performed in a piecemeal 
fashion  [Figure  2c]. Pathological diagnosis after surgery 
suggested poorly differentiated adenocarcinoma secondary 
to gastric cancer  [Figure  2d]. Fortunately, he showed a 
gradual improvement of paraparesis and he could walk with 
assistance. MRI obtained 1 week after surgery demonstrated 
no apparent lesion enhancement, with diminution of 
syringomyelia  [Figure  3a‑c]. Although local radiation 
therapy of the spinal cord was highly recommended, he 
refused adjuvant therapy. During subsequent postoperative 
follow‑up, the patient presented again with paraparesis 
with neurological deterioration from grade 3/5 to grade 
1/5. MRI performed 1.5 months after the primary surgery 
demonstrated local recurrence of the intramedullary 
tumor [Figure 3d and e]. He opted for palliative supportive 
care and died 6 months after the primary surgery.

DISCUSSION

ISCM is recognized clinically in about 0.1%–0.4% of all patients 
with cancer and accounts for about 1%–3% of intramedullary 
spinal cord neoplasms.[5] The most common primary lesion 
leading to ISCM is lung cancer in 54%, followed by breast 
cancer in 13%, melanoma in 9%, lymphoma in 5%, and renal 
cell carcinoma in 4% of cases.[6] ISCM is usually seen in the 
cervical and thoracic regions.[1,6] Brown‑Sequard syndrome 
or asymmetric myelopathy might be a common form of 
clinical presentation.[6] The neurological manifestations 
often progress very rapidly, and it has been suggested that 
75% of ISCM cases might develop complete paraparesis 
within a month from the diagnosis.[3] Since ISCM is typically 
recognized in the later stage of cancer treatment, the 
prognosis of patients with ICSM is usually extremely poor 
and median survival time is reported as 3–4 months on 
average.[2,3,6]

ISCM from gastric cancer is an extremely rare form of ISCM, 
and only six such cases, including our case, have been 
reported in the literature [Table 1].[7‑11] The reported patients 
were predominantly male (five males and one female) and 
middle aged, except our case. Although ISCM from gastric 
cancer can be found both during and after the course of 
treatment of gastric cancer, the neurological symptoms of 
ISCM preceded the clinical condition in only 1 case. In half of 
the reported cases, other metastatic lesions were recognized. 
With regard to the location of the metastatic spinal lesion, 
the cervical region was involved in three cases, thoracic 
in two cases, and lumbosacral in one case. Worsening of 
neurological symptoms occurred very rapidly, ranging from 
3 days to 2 months. All patients except one underwent tumor 
extirpation. Only one patient received adjuvant therapy using 
radiation. The prognosis was very poor and most patients 
died within 6 months after the operation. The clinical 

Figure 2: Intraoperative photographs. Operative exposure showing extensive 
swelling of the spinal cord itself  (a). Myelotomy via a dorsal midline 
approach showed presence of a grayish‑red tumor (b). Gross total resection 
was successfully performed in a piecemeal fashion (c). Pathological diagnosis 
after surgery suggested poorly differentiated adenocarcinoma secondary 
to gastric cancer (H and E, ×400) (d)
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Figure 1: Preoperative magnetic resonance imaging. The intramedullary 
lesion showing relative hyperintensity on T1‑weighted magnetic resonance 
images (a) and hypointensity on T2‑weighted magnetic resonance images 
accompanying the long‑axis syringomyelia (b and c). The mass lesion showed 
homogenous contrast enhancement on T1‑weighted images (d)

dcba



Matsumoto, et al.: Intramedullary spinal cord metastasis

79Journal of Craniovertebral Junction and Spine / Volume 12 / Issue 1 / January-March 2021

characteristics of ISCM from gastric cancer appear to be 
much worse compared to those from other malignant tumors.

The main goal in treating ISCM is to stop the acute worsening 
of neurological function despite limitation of the patient’s 
life expectancy. Due to the small number of treated cases, 
there is still no consensus regarding the treatment of 
ISCM.[2] Therapeutic options include steroid administration, 
radiotherapy, chemotherapy, and surgical extirpation, with 
radiation therapy and steroid administration probably 
being selected most often.[12] However, there is controversy 
regarding the effect or risk of radiation therapy because the 
maximum permissible radiation dose for the spinal cord is 
limited.[12,13] Chemotherapy might not be effective because 
of the existence of the blood–spinal barrier in the spinal 
cord.[4] When patients with ISCM show rapid and severe 
deterioration of neurological deficits, surgical treatment 
should be considered as one of the treatment options 
for the purpose of decompression of the spinal cord and 
confirmation of histopathological diagnosis.[12] Harada 

et al.[14] reported a favorable prognosis in patients with brain 
metastasis from gastric cancer treated with stereotactic 
radiosurgery. Stereotactic radiosurgery, if available, might 
be suitable as adjuvant therapy for ISCM from gastric cancer. 
Recently, cancer immunotherapy, such as nivolumab, an 
anti‑programmed cell death‑1 antibody, has been approved 
for limited cancers, including gastric cancer.[15] The efficacy 
of nivolumab for brain metastasis from melanoma, lung, and 
gastric cancer has also been reported.[16‑19] Hence, although 
nivolumab might be effective for ISCM, there is only one 
report of the efficacy of nivolumab for ISCM. Phillips et al. 
reported a case of ISCM from lung cancer treated with 
nivolumab.[20] Takao et al. treated advanced gastric cancer 
with metastatic lesions, including bone metastasis, with 
nivolumab, and reported that long‑term stability of the cancer 
could be maintained when nivolumab treatment was initiated 
in a patient with good PS.[19] Ahn et al. reported the efficacy of 
combination of nivolumab and stereotactic radiosurgery for 
brain metastasis from gastric cancer.[21] In the case presented 
here, surgical extirpation of ISCM was selected first because 

Figure 3: Postoperative magnetic resonance imaging. Magnetic resonance images obtained 1 week after surgery showed no apparent lesion enhancement, 
with diminution of syringomyelia (a‑c). Magnetic resonance images obtained 1.5 months after surgery showed local recurrence of the intramedullary 
tumor (d and e)
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Table 1: Literature review of ISCM from gastric cancer

Author 
(year)

Age/Sex Interval 
between cancer 
treatment and 
occurrence of 

ISCM

Other 
metastatic 

lesions

Timing of 
worsening 

neurological 
symptom

Location Surgery Surgical 
complication

Adjuvant 
therapy

Recurrence 
of ISCM

Survival 
after 

surgery

Taniura et al. 
(2000)10

51/F ISCM was the 
initial symptom

Brain 2 months C1-2 Extirpation None None None 2 weeks

Gazzeri  
et al. (2006)8

68/M 9 months None 1 month C3-5 Extirpation None None None 6 months

Cemil et al. 
(2012)7

48/M 5 years Rectum 1 week Th5-7 Extirpation None Radiation 
therapy

None ND

Hoover et al. 
(2012)11

60/M ND ND ND Lumbosacral Biopsy None ND ND ND
(dead)

Perez-Suarez  
et al. (2015)9

61/M 3 years None 10 days C6-7 Extirpation None None None 6 months

Present 
case

83/M 3 years Liver 3 days Th1-3 Extirpation None None + (1.5 
months 

after 
surgery)

6 
months

ISCM: intramedullary spinal cord metastasis, ND: not determined
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the patient showed a rapid deterioration of paraparesis. Since 
postoperative adjuvant treatment was not introduced in this 
case, local recurrence was finally recognized 1.5 months after 
surgery. Use of postoperative radiation therapy along with 
nivolumab should be assessed in future studies to determine 
their efficacy as adjuvant therapy in such cases.

CONCLUSIONS

When examining the etiology of acute paraparesis in elderly 
patients with a past medical history of cancer, ISCM should 
be considered in the differential diagnosis. The prognosis 
of ISCM from gastric cancer is still extremely limited. 
Unfortunately, there is currently no proven effective therapy. 
Surgery for ISCM from gastric cancer, although a challenging 
procedure for spine surgeons, should be considered as a 
therapeutic option in these patients.
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