
1. Introduction

The modern world has made significant progress in nutritional

advancements, improving access to diverse and fortified foods and

reducing the prevalence of vitamin B12 deficiency. Vitamin B12, also

known as cobalamin, is a vital nutrient crucial in various physiological

processes, including DNA synthesis, nerve function, and red blood cell

formation.1

Vitamin B12 deficiency-associated symptoms include fatigue,

weakness, and anemia; neurological symptoms are also common

and may manifest as tingling sensations, memory difficulties, trouble

concentrating, and balance issues.2,3 Certain populations face an el-

evated risk of vitamin B12 deficiency. Vegetarians, for instance, are

susceptible due to the absence of animal-derived foods in their diets,

which are primary sources of vitamin B12.2,4 Older adults and indi-

viduals with gastrointestinal disorders like Crohn’s disease or celiac

disease are more likely to experience malabsorption issues, thereby

increasing their risk of deficiency.3,5,6 Furthermore, patients who

have undergone total gastrectomy are at a particularly high risk of

developing vitamin B12 deficiency.3,6

In this article, we present the case of severe vitamin B12 defi-

ciency in a patient who underwent total gastrectomy and esopha-

gectomy with ileum-right colon reconstruction and exhibited gen-

eral weakness and rapidly progressing cognitive impairment.

2. Case report

An 80-year-old woman visited our clinic with a chief complaint

of general weakness for 6 months. She also reported poor appetite

and numbness in both hands. Notably, there was a rapid decline in

cognitive function, including memory impairment and behavioral

changes, such as attempting to shower while fully dressed. Her me-

dical history included a total gastrectomy with ileum-right colon

reconstruction due to attempted suicide involving pesticide inges-

tion 35 years ago, as well as a diagnosis of diabetes mellitus, which

she managed with regular metformin therapy.

Though the patient had undergone total gastrectomy 35 years

ago but her symptoms developed after she without regular methyl-

cobalamin supplement and medical follow-up. She displayed signifi-

cant weakness on general examination and was underweight, with a

body mass index (BMI) of 17.3 kg/m2 (height: 140 cm, body weight:

34 kg). Physical examination revealed pale conjunctiva and numb-

ness in the distal portions of both hands. The neurological assess-

ment showed symmetric muscle weakness in all four limbs, with in-

tact light touch sensation in the fingers and feet. She also reported

dysthermesthesia, experiencing foot pain when exposed to hot wa-

ter. Hematological and biochemical investigations revealed several

abnormalities, including macrocytic anemia (hemoglobin level: 6.9

g/dL, mean corpuscular volume [MCV]: 137.1 fL), leukopenia (4,100/

uL), and thrombocytopenia (70,000/uL). Her vitamin B12 level was

critically low at 0 pg/mL (measured with the Abbott Alinity I B12 Re-

agent Kit, 07P67). Both iron (26 ug/dL) and TIBC (197 ug/dL) level are

low. The level of vitamin D is not available in our case. No signs of

folate deficiency (18.01 ng/ml) or hypothyroidism were observed.
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Esophagogastroduodenoscopy revealed total gastrectomy status

with an esophagus-ileum-colon-jejunum anastomosis (Figure 1).

Vitamin B12 deficiency-associated anemia was diagnosed, and

she was subsequently treated with methylcobalamin, a form of vita-

min B12, at a dose of 500 mcg intramuscular injections 8-hourly for 5

days. Full diet support designed by a dietitian was applied during the

admission, and an oral form of methylcobalamin 500 mcg 12-hourly

was also administered at the outpatient department. After 2 months,

her vitamin B12 level had improved to over 2,000 pg/mL, pancyto-

penia had resolved, hemoglobin level, MCV, platelet count, and white

blood cell count had increased to 11.4 g/dL, 95.1 fL, 225,000/uL, and

5,000/uL, respectively. Her symptoms, including general weakness,

limb numbness, and cognitive function significantly improved.

3. Discussion

Human nutrition has significantly improved in modern society;

however, vitamin B12 deficiency is still found in geriatrics and indi-

viduals with a history of total gastrectomy.3,5,6 The prevalence of

vitamin B12 deficiency is approximately 6% and 20% in individuals

aged < 60 years and > 60 years, respectively.7 A study by Asselt et al.

found that older adults (average age of 76 years) with normal vita-

min B12 markers had a median vitamin B12 intake of 6.3 �g/day

from diet and supplements. Those with mild vitamin B12 deficiency

had a median intake of 4.9 �g/day, and those with a possible defi-

ciency had a median intake of 5.1 �g/day.8 Once vitamin B12 is in-

gested, hydrochloric acid and the enzyme pepsin play a critical role in

food digestion and releasing vitamin B12 from the attached proteins.

Then, vitamin B12 binds to intrinsic factors produced by the parietal

cells of the stomach. The intrinsic factor-vitamin B12 complex passes

into the small intestine and is absorbed in the ileum. This absorption

process is facilitated by receptors on the ileal mucosa, which bind to

the vitamin B12-intrinsic factor complex, allowing its transportation

into the systemic circulation.

Paying greater attention to older adults regarding vitamin B12

deficiency is essential. In the present case, the vitamin B12 defi-

ciency can be attributed to older age and history of total gastrect-

omy and esophagectomy with ileum-right colon reconstruction. To-

tal gastrectomy significantly impacts vitamin B12 absorption due to

the loss of intrinsic factors. Vitamin B12 deficiency prevalence of

48.8% has been reported in patients with gastric cancer who under-

went gastrectomy.9 For patients who underwent total gastrectomy,

vitamin B12 deficiency was observed in 71.4% of cases, and enteral

vitamin B12 supplements effectively improved anemia.10 Park et al.

reported that patients with upper-third early gastric cancer who re-

ceived laparoscopic proximal gastrectomy with double-tract recon-

struction required less vitamin B12 supplementation than those who

received laparoscopic total gastrectomy.11 It means that the fewer

portions of gastrectomy, the lower the risk of vitamin B12 deficiency.

Battat et al. discovered that patients with inflammatory bowel

disease who underwent ileal resections exceeding 30 cm experi-

enced a decrease in mean vitamin B12 concentrations. Additionally,

they observed a trend towards a higher proportion of individuals

with vitamin B12 levels falling below the reference range but not in-

creasing in the rates of vitamin B12 deficiency.12 Our case under-

went a total gastrectomy with ileum-right colon reconstruction,

which has had a significant impact on her vitamin B12 absorption.

This is due to a ‘double-hit’ effect resulting from the absence of the

stomach, leading to the loss of intrinsic factors and the surgical re-

construction of the ileum-right colon, further reducing the absorp-

tion of vitamin B12. These ‘double-hit’ surgical procedures placed

her at a marked risk of developing vitamin B12 deficiency.

The symptoms of vitamin B12 deficiency can manifest gradually

and vary in severity. Early signs may include fatigue, weakness, and

pale or jaundiced skin. Individuals may experience neurological
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Figure 1. Esophagogastroduodenoscopy reveals the anastomosis site be-

tween the residual esophagus and the ileum (A). The initial reconstructed

segment is the terminal ileum (B). The subsequent reconstructed segment is

the ascending colon (C). Reconstructed segment is connected to the jejunum

(D).

Figure 2. The drawing picture revealed the method of the reconstruction

operation.



symptoms, such as numbness or tingling in the extremities, difficulty

walking, and memory problems as the deficiency progresses.1,3 Our

case illustrated the symptoms that can occur when vitamin B12

levels are severely deficient. These symptoms include limb numb-

ness, difficulty walking, memory problems, and pancytopenia de-

velopment. When vitamin B12 levels are deficient, these symptoms

can manifest; however, they can often be improved by administering

vitamin B12 supplements. The treatment of vitamin B12 deficiency

typically involves dietary supplementation and, in some cases, injec-

tions or nasal sprays. The most common and effective treatment for

vitamin B12 deficiency is oral supplementation with cyanocobalamin

or other vitamin B12 forms. This is often administered as daily or

weekly doses, depending on the severity of the deficiency and the

underlying cause.2,3 In cases of severe vitamin B12 deficiency or ab-

sorption issues in the gastrointestinal tract, administering vitamin

B12 via intramuscular injections is an effective way to improve vita-

min B12 levels. These injections are typically given once a week for

several weeks, followed by maintenance doses as needed.2,3 Previ-

ous studies reveal that high-dose oral vitamin B12 supplementation

and intramuscular administration of vitamin B12 are equally effec-

tive in treating vitamin B12 deficiency in patients undergoing gast-

rectomy.9,10,13 The mechanism might be passive absorption of vita-

min B12, although only 1–2% of vitamin B12 is generally absorbed in

this way.14,15 Subsequently, we initiated a combination of dietary

supplementation and oral methylcobalamin for approximately one

month. Her vitamin B12 level had improved to over 2,000 pg/mL.

Oral methylcobalamin 500 mcg 12-hourly combine with diet supple-

ment and education, we proven it is work as an alternative approach

for the convenience. Nasal spray formulations of vitamin B12, such

as hydroxocobalamin, may also be used as an alternative to injec-

tions, particularly for patients with difficulty with injections.

Vitamin B12 deficiency remains a prevalent concern, especially

in older people and those who have undergone gastrectomy. These

methods are equally effective in raising vitamin B12 levels in older

adults.16,17

Vitamin D deficiency has been recognized as a potential con-

tributor to anemia. The potential mechanisms are that vitamin D

might down-regulating pro-inflammatory cytokines and hepcidin,

may increase iron availability. The prevalence of vitamin D deficiency

and iron deficiency are higher in the elderly. But the data of vitamin

D is not available in our case.18
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