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Abstract
A 58-year-old woman, who had undergone total gastre
ctomy for early gastric cancer 9 years previously, visited 
the outpatient clinic complaining of progressive difficulty 
in walking for 15 d. Laboratory examinations showed 
macrocytic anemia and a decreased serum vitamin 
B12 concentration and increased serum concentrations 
of folate, vitamin E and copper. Magnetic resonance 
imaging showed multifocal high signal intensities along 
the posterior column of the cervical and thoracic spinal 
cord. Treatment consisted of intramuscular injections 
of vitamin B12 for 7 d, which increased her serum level 
of vitamin B12 to normal. This was followed by weekly 
intramuscular injections of vitamin B12 for another 2 
wk and oral administration of vitamin B12 three times 
per day. After comprehensive rehabilitation for 4 wk, 
she showed sufficient improvements in strength and 
ataxic gait, enabling her to return to her normal daily 
activities.
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Core tip: Subacute combined degeneration (SCD) 
of the spinal cord is defined as the degeneration of 
the posterior and lateral columns of the spinal cord 
due to vitamin B12 deficiency. Because vitamin B12 
deficiency can occur after total gastrectomy, so can 
SCD. Postoperative assessments have focused on the 
recurrence of gastric cancer after surgery, with fewer 
studies focusing on vitamin B12 deficiency, especially 
because SCD is a long-term complication. This report 
describes a patient who developed SCD after total 
gastrectomy for gastric cancer. SCD due to vitamin B12 
deficiency should be suspected in patients showing gait 
disturbance after gastrectomy, even as a long-term 
complication.
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INTRODUCTION
Subacute combined degeneration (SCD) of the spinal 
cord is defined as the degeneration of the posterior 
and lateral columns of the spinal cord as a result of 
vitamin B12[1], vitamin E, and copper deficiencies[2]. 
Vitamin B12 deficiency, the most frequent cause 
of SCD, is associated with pernicious anemia, mal-
absorption[3] of vitamin B12, intrinsic factor depletion, 
and exposure to nitrous oxide. Mal-absorption of 
vitamin B12 may also occur when intrinsic factor is not 
produced by the stomach, including after total or sub-
total gastrectomy[4,5].

Vitamin B12 deficiency can cause a wide range 
of hematological, gastrointestinal, psychiatric, and 
neurological disorders. Neurologically, vitamin B12 
deficiency can result in a multi-organ disorder involving 
the spinal cord, especially the dorsal and lateral 
columns, brain, and optic and peripheral nerves[6]. 
Abnormalities can include weakness in both the upper 
and lower extremities, changes in mentality, and 
decreased vision[6]. Although SCD associated vitamin 
B12 deficiency has been believed to be well researched 
disease since the first report by Knox and Delamore[7] 
in 1960, the connection between the SCD and 
gastrectomy is under-recognized, primarily because 
SCD usually occurs about 10 years after surgery[8,9]. 
This report describes a patient who developed SCD 9 
years after total gastrectomy.

CASE REPORT
A 58-year-old woman, who had undergone total gas
trectomy for early gastric cancer 9 years previously, 
visited the outpatient clinic complaining of progressive 
difficulty in walking for 15 d. Symptoms included 
allodynia (by light touch and pinprick, not by heat 
and cold), a tingling sensation along both lower 
limbs, ataxic gait disturbance, and decreased joint 
sense of the knees. Computerized neurocognitive 
tests showed reductions in memory and attention. 
Laboratory examinations showed macrocytic anemia 
and a decreased serum vitamin B12 concentration 
(< 30 pg/ml; normal range, 197-894 pg/ml) and 
increased serum concentrations of folate (32 ng/ml; 
normal range, 2.0-19.9 ng/ml), vitamin E (32 ng/ml; 
normal range, 5.5-17.0 ng/ml), and copper (157.99 
mg/dl; normal range, 64-134 mg/dl). Her serum 
concentrations of homocysteine (5.80 nmol/ml; normal 
range, 3.36-20.44 nmol/ml) and methylmalonic acid 
(3.4 mg/d; normal range, 0.00-10.0 mg/d) 15 d after 
starting treatment were within normal ranges (Table 1).

Magnetic resonance imaging (MRI) showed multi
focal high signal intensities along the posterior column 
of the cervical and thoracic spinal cord (Figures 1 
and 2)[10]. MRI of the brain showed minimal numbers 
of small vessel ischemic lesions in the white matter 
and mild ventriculomegaly. A nerve conduction study 
showed sensory-motor peripheral polyneuropathy, and 
a sensory evoked potential test showed a conduction 
delay from the bilateral posterior tibial sensory nerve 
to the somatosensory cortex. However, no definitive 
abnormalities were observed on the visual evoked 
potential test.

Treatment consisted of intramuscular injections of 5 
mg/d vitamin B12 for 7 d, which increased her serum 
level of vitamin B12 to normal. This was followed by 
weekly intramuscular injections of 5 mg of vitamin B12 
for another 2 wk and oral administration of 0.5 mg of 
vitamin B12 three times per day. After comprehensive 
rehabilitation for 4 wk, she showed sufficient impro
vements in strength and ataxic gait, enabling her to 
return to her normal daily activities as a housewife.

DISCUSSION
Vitamin B12 deficiency can result in a defective 
ability to synthesize myelin, resulting in the insidious 
development of demyelinating vitamin B12 deficiency 
neuropathy, often beginning in the peripheral nerves 
and progressing to involve the posterior and lateral 
columns of the spinal cord and the cerebellum[11]. 
The histo-pathological findings of SCD include patchy 
losses of myelin, especially in the dorsal and lateral 
columns of the spinal cord[1]. This can result in impaired 
proprioception of peripheral limbs and ataxic gait 
disturbance[3]. Symptoms of SCD can include abnormal 
sensations, including peripheral polyneuropathy, 
changes in mentality (i.e., nutritional encephalopathy), 
and decreased vision (i.e., optic neuritis).

Because SCD is caused by a vitamin B12 deficiency, 
it may occur after gastrectomy. However, its onset 
is usually slow and insidious. The likely sequence of 
events in the development of vitamin B12 deficiency 
due to its inadequate absorption includes early changes 
in bone marrow, occurring 1-2 years after inade
quate absorption of vitamin B12 begins, followed by 
early myelin damage, occurring after 1.5-2 years[11]. 
Because severe myelin damage takes more than 3 
years to develop, SCD first occurs many years after 
gastrectomy. Reports have described the development 
of neurological symptoms > 10 years[9] and even 37 
years[8] after surgery.

Although postoperative follow-up focuses on the 
recurrence of gastric cancer after surgery, fewer 
studies have focused on vitamin B12 deficiency[12], 
especially because SCD is a long-term complication. 
Nutritional status after gastrectomy is important, even 
many years later. The increasing long-term survival 
of patients who undergo surgery for early gastric 
cancer, especially in the upper third of the stomach, 
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emphasizes the importance of long-term metabolic 
consequences of total gastrectomy, especially vitamin 
B12 deficiency.

In conclusion, this report describes a patient who 
developed SCD 9 years after total gastrectomy for 
gastric cancer. SCD due to vitamin B12 deficiency 
should be suspected in patients with neurological 
disorders, including gait disturbance, after gastrectomy, 
even as a long-term complication.
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COMMENTS
Case characteristics
A 58-year-old woman, who had undergone total gastrectomy for early 
gastric cancer 9 years previously, visited the outpatient clinic complaining of 
progressive difficulty in walking for 15 d.

Clinical diagnosis
Symptoms included allodynia (by light touch and pinprick, not by heat and 
cold), a tingling sensation along both lower limbs, ataxic gait disturbance, and 
decreased joint sense of the knees.

Differential diagnosis
HIV-associated vacuolar myelopathy, vitamin E deficiency, copper deficiency, 
Friedreich’s ataxia, leukoencephalopathy

Laboratory diagnosis
Laboratory examinations showed macrocytic anemia and a decreased serum 
vitamin B12 concentration and increased serum concentrations of folate, 
vitamin E, and copper.

Imaging diagnosis
Magnetic resonance imaging showed multifocal high signal intensities along the 
posterior column of the cervical and thoracic spinal cord.

Treatment
Intramuscular injections of vitamin B12.

Related reports
Vitamin B12 deficiency can result in a defective ability to synthesize myelin, 
resulting in the insidious development of demyelinating neuropathy, often 
beginning in the peripheral nerves and progressing to involve the posterior and 
lateral columns of the spinal cord and the cerebellum.

Term explanation
Subacute combined degeneration (SCD) of the spinal cord is defined as the 
degeneration of the posterior and lateral columns of the spinal cord due to 
vitamin B12 deficiency.

Experiences and lessons
SCD due to vitamin B12 deficiency should be suspected in patients with 
neurological disorders after gastrectomy, even as a long-term complication.

Peer-review
This is a concise and well written paper about the possibility of SCD arising 
from vitamin B12 deficiency following a gastrectomy.
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Figure 1  T2-weighted axial magnetic resonance image of the thoracic 
spinal cord in the patient. The white arrow indicates high signal intensity in 
the posterior column.

Figure 2  T2-weighted sagittal magnetic resonance image of the thoracic 
spinal cord in the patient. The white arrows indicate high signal intensity in 
the posterior column.

Table 1  Laboratory examinations of the patient

Variable Value (normal range)

Vitamin B12 < 30 pg/mL (197-894 pg/mL)
Folate 32 ng/mL (2.0-19.9 ng/mL)
Vitamin E 32 ng/mL (5.5-17.0 ng/mL)
Copper 157.99 mg/dL (64-134 mg/dL)
Homocysteine 5.80 nmol/mL (3.36-20.44 nmol/mL)
Methylmalonic acid 3.4 mg/d (0.00-10.0 mg/d)
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