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【 CASE REPORT 】

Subacute Combined Degeneration of the Spinal Cord
Caused by Autoimmune Gastritis
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Abstract:
A 68-year-old woman presented with a 2-year history of worsening unsteady gait. Her neurological exami-

nation revealed peripheral neuropathy with lower limb sensory dominance. T2-weighted imaging revealed a

disorder of the posterior cervical cord. Blood test findings revealed vitamin B12 deficiency, and gastroscopy

revealed typical findings of autoimmune gastritis. She received vitamin B12 supplementation, but some periph-

eral neuropathy symptoms persisted due to longstanding vitamin B12 deficiency. Asymptomatic patients

should undergo gastroscopy to detect autoimmune gastritis, as chronic vitamin B12 deficiency causes irrevers-

ible peripheral neuropathy.
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Introduction

Chronic atrophic gastritis is classified into two types: cor-

poral autoimmune gastritis (type A gastritis) and antral atro-

phic gastritis associated with Helicobacter pylori infection

(type B gastritis). The clinical characteristics of autoimmune

gastritis are as follows: fundic gland atrophy, achlorhydria,

hypergastrinemia, carcinoid tumors, vitamin B12 deficiency,

anemia, and autoimmunity due to anti-gastric parietal cell

antibody (1, 2). Autoimmune gastritis is the primary cause

of vitamin B12 deficiency. Vitamin B12 deficiency in autoim-

mune gastritis is caused by a deficiency of gastric intrinsic

factor, which is produced in the gastric mucosa and is essen-

tial for the absorption of vitamin B12 in the ileum. Gastric

intrinsic factor deficiency occurs because of massive atrophy

of the corporal fundic mucosa and autoimmunity via anti-

intrinsic factor antibodies (3).

Vitamin B12 is essential for nucleic acid synthesis in the

erythrocytes and nerve cells; hence, its deficiency may cause

anemia or neuropathy (4). If the diagnosis and treatment of

neuropathy caused by vitamin B12 deficiency are delayed,

the neuropathy may become irreversible (5).

We herein report the rare case of a patient who experi-

enced subacute combined degeneration of the spinal cord

caused by chronic vitamin B12 deficiency due to autoimmune

gastritis.

Case Report

A 68-year-old Japanese woman with no medical history

had experienced unsteady gait starting 2 years prior to pres-

entation, and her symptoms had been worsening. When she

visited our hospital, she could not walk without help.

Her neurological examination findings were as follows:

loss of bilateral lower limb deep tendon reflexes, thermal

nociception in both feet, and loss of pallesthesia. Her body

swung significantly in the standing position, and she had a

small stride with left and right swaying when walking.

Nerve conduction studies revealed disorders in the conduc-
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Figure　1.　Head and neck magnetic resonance imaging. A: 
T2-weighted images showing high-intensity areas in the poste-
rior areas at C2 through C6 (yellow arrows). B: Thyroid en-
largement (red arrows).

Figure　2.　Gastroscopy findings. A and B: Massive atrophic gastritis at the fundic gland area of the 
stomach. C: Absence of atrophic gastritis at the gastric antrum. These are typical findings of autoim-
mune gastritis. There was no evidence of gastric cancer or carcinoid.

tion velocity of both motor nerves (the right ulnar and bilat-

eral tibial and peroneal nerves) and sensory nerves (the right

median and bilateral tibial and peroneal nerves). These find-

ings indicated peripheral neuropathy with lower limb sen-

sory dominance. Head and neck magnetic resonance imag-

ing showed high-intensity areas in the posterior cervical

cord at C2 through C6 on T2-weighted images, which are

typical findings of subacute combined degeneration of the

spinal cord (Fig. 1A). Thyroid enlargement was also re-

vealed in the same examination (Fig. 1B). Her blood test

findings revealed a vitamin B12 deficiency, which we con-

sidered to be the likely cause of her peripheral neuropathy.

Furthermore, her anti-thyroid peroxidase antibody and thy-

roglobulin levels were elevated, although the thyroid-

stimulating hormone and free T4 levels were almost within

the reference range. Gastroscopy findings revealed massive

atrophy in the corporal area locally. There were no findings

suggesting gastric cancer or carcinoid (Fig. 2).

An immediate urease test (PyloriTek; Sekisui Medical,

Tokyo, Japan) for Helicobacter pylori infection and an anti-

Helicobacter pylori antibody test (E-Plate Eiken H pylori

antibody; Eiken, Tokyo, Japan) were both negative. The test

for anti-gastric parietal cell antibodies was positive, and that

for anti-intrinsic factor was negative. Blood gastrin levels

had increased significantly (>3,000 pg/mL). Her detailed

blood test results are shown in Table 1. She had no digestive

symptoms and had not taken any stomach medicine (includ-

ing proton pump inhibitors). She had never undergone

esophagogastroduodenoscopy before this investigation.

Our final diagnoses were as follows: 1) autoimmune gas-

tritis, 2) vitamin B12 deficiency, 3) subacute combined de-

generation of the spinal cord, and 4) chronic thyroiditis. She

was treated with 1,500 μg/day of methylcobalamin orally

every day and 500 μg intramuscularly every 3 months; how-

ever, some symptoms of peripheral neuropathy persisted be-

cause of the long duration of vitamin B12 deficiency before

the treatment was initiated.

Discussion

In this report, autoimmune gastritis and its subsequent

complications were diagnosed in our patient; this is a very

rare case. A few studies have reported cases with similar

conditions in other countries (6-8). To our knowledge, this

was the third paper reporting such a case from Japan. The

previous reports were a case of autoimmune gastritis with an

extremely unbalanced diet (9) and a case of autoimmune

gastritis coexisting with gastric cancer (10); thus, this pre-

sent case is the first from Japan in which autoimmune gas-

tritis alone caused subacute degeneration of the spinal cord.

Although we have experience with cases of peripheral

nerve disorders caused by vitamin B12 deficiency, it is rare to

see a case of disorders of the posterior cervical cord associ-

ated with autoimmune gastritis. The diagnostic criteria for

autoimmune gastritis have not yet been clearly defined. In

the present case, we diagnosed the autoimmune gastritis

based on the following findings: gastroscopic findings (mas-

sive atrophy in the corporal area locally), positive anti-

gastric parietal cell antibody test, and hypergastrinemia. Fur-

thermore, the patient had autoimmune polyendocrine syn-

drome (APS) as an underlying condition. APS is a syn-

drome in which an autoimmune thyroid disease, such as

Hashimoto’s disease (chronic thyroiditis) or Graves’ disease
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Figure　3.　Mechanism underlying the subacute combined degeneration of the spinal cord caused by 
autoimmune gastritis, as reported in this case.

Table　1.　Detailed Blood Test Results.

Items (unit) Measured value Reference value range in Osaka Medical College Hospital

White blood cell counts (/μL) 4,490 3,300-8,600

Red blood cell counts (/μL) 302×104* 386-492×104

Hemoglobin (g/dL) 11.2* 11.6-14.8

Mean corpuscular value (fL) 109.8* 83.6-98.2

Mean corpuscular hemoglobin (pg) 37.3* 27.5-33.2

Platelet count (/μL) 16.3×104 15.8-34.8×104

Anti-gastric parietal cell antibody 40×* negative

Anti-intrinsic factor antibody negative negative

Vitamin B12 (pg/mL) <50*† 180-914

Folic acid (ng/mL) 13.7 >4.0

Anti-Helicobacter pylori antibody (U/mL) <3† <10

Thyroid stimulating hormone (μIU/mL) 3.430 0.500-5.000

Free T4 (ng/dL) 0.81* 0.90-1.70

Anti-thyroid peroxidase antibody (IU/mL) 170* <16

Thyroglobulin (ng/mL) 501.90* 1.40-78.00

Gastrin (pg/mL) >3,000 *† <200

Anti-glutamic acid decarboxylase antibody (U/mL) <5.0 <5.0

*: outside the reference range; †: outside the range of detection

Table　2.　Types of Autoimmune Polyendocrine Syndrome.

Type Associated diseases

Type 1 Hashimoto’s disease or Graves’s disease, Addison’s disease, hypoparathyroidism, and chronic mucocutaneous 

candidiasis

Type 2 (Schmidt’s syndrome) Hashimoto’s disease or Graves’s disease, and Addison’s disease

Carpenter’s syndrome Hashimoto’s disease or Graves’s disease, Addison’s disease, and type 1 diabetes mellitus

Type 3A Hashimoto’s disease or Graves’s disease, and type 1 diabetes mellitus

Type 3B Hashimoto’s disease or Graves’s disease, and autoimmune gastritis

Type 3C Hashimoto’s disease or Graves’s disease, and autoimmune hemolytic anemia or immune thrombocytopenia

(Basedow’s disease), is associated with other autoimmune

endocrine disorders as well as non-endocrine autoimmune

diseases (Table 2). The present case fit APS type 3B, as

Hashimoto’s disease was complicated with autoimmune gas-
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tritis. Fig. 3 shows the mechanism involved in the present

case.

The causes of vitamin B12 deficiency can be divided into

three classes: nutritional deficiency; malabsorption syn-

dromes; and other gastrointestinal causes, specifically post-

gastrectomy, atrophic gastritis, extreme vegetarianism, preg-

nancy, and ileocecal lesions (5). In addition, the long-term

use of a proton pump inhibitor has been reported to cause

vitamin B12 deficiency because of malabsorption (11).

The mechanism underlying vitamin B12 deficiency caused

by atrophic gastritis, which is similar to the present case, is

thought to be insufficiency of gastric intrinsic factor secre-

tion from parietal cells. When massive atrophic gastritis (in-

cluding autoimmune gastritis) is detected, vitamin B12 defi-

ciency should be suspected. Autoimmune gastritis is not a

rare disease; the prevalence of autoimmune gastritis in as-

ymptomatic individuals undergoing medical checkups has

been reported recently to be 0.49% in Japan (12). However,

this disease is easily missed by endoscopists with little expe-

rience. In the present case, if the patient had undergone

screening gastroscopy as part of a medical checkup, had

been diagnosed with autoimmune gastritis, and had initiated

treatment for vitamin B12 deficiency at an early stage, she

might not have suffered any aftereffects. Although some

autoimmune gastritis patients without vitamin B12 deficiency

have been reported, monitoring vitamin B12 in the blood se-

rum may still be necessary for such patients.

When esophagogastroduodenoscopy is performed as part

of a routine medical checkup in asymptomatic people,

whether or not autoimmune gastritis is present should be in-

vestigated. The early diagnosis of autoimmune gastritis, be-

fore it causes vitamin B12 deficiency, may prevent irrevers-

ible neuropathy.
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