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A Study for Incidence and Treatment of Vitamin
B12 Deficiency after Total Gastrectomy

Tai Il Seo, M.D. and Sung Joon Kwon, M.D.

Purpose: Vitamin B12 (VB12) deficiency is an inevitable
sequela of a total gastrectom, which results in general
symptoms, including easy fatigue, and hematological,
neurological, and gastrointestinal complications. Especially in
cases of neurological injury, it may be irreversible if the
timely treatment is delayed. Therefore the early diagnosis
and treatment is essential. However, no guidelines exist for
the incidence or treatments.

Methods: We investigated the symptoms and serum VB12
concentrations of 296 patients who underwent a total
gastrectomy for a gastric malignancy. We defined 200~300
pg/ml as the mild decrease group, under 200 pg/ml as the
severe decrease group, and over 300 pg/ml as the normal
limit.

Results: The cumulative incidence of VB12 deficiency were
5.1, 11.2, 29.9, 44.7, 64.5% at 6 month, 1, 2 and 3 years,
and at 4 or more years, respectively. The 90% of patients
reported at least 1 symptom. The group under 200 pg/ml
was supplemented at 1 month intervals; 10 of the 16
patients (63%) had their VB12 elevated to above 300 pg/ml.
The group between 200~300 pg/ml was supplemented at
1 or 3 month intervals; 21 out of 23 (91%), and 12 out of
15 patients (80%) had their B12 elevated to above 300 pg/ml
at the 1 and 3 month intervals, respectively, but with no
statistical significance.

Conclusion: The group with a V12 under 200 pg/ml should
be supplemented 6 times, at 1 month intervals, regardless
of the symptom presentation, and when the rechecked
serum VB12 level has been increased above 300 pg/ml, it
should be supplemented at 3 month intervals. In the group
with a VB12 between 200 and 300 pg/ml, the VB12 should
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be supplemented at 3 month intervals if the symptom is
present, and the asymptomatic group should be observed.
(J Korean Surg Soc 2003;64:206-211)
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Fig. 1. Cumulative incidence of vitamin B12 deficiency after total
gastrectomy.
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Fig. 2. Cumulative incidence of vitamin B12 deficiency after
subtotal gastrectomy.
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Table 1. Incidence of symptoms related with vitamin B12 levels after gastrectomy

Vit B12 levels after TG Vit B12 levels after STG
< 200 pg/ml 200~300 pg/ml < 200 pg/ml 200~300 pg/ml

n=16 (%) n=44 (%) n=5 (%) n=47 (%)
Fatigue 3 (18.8) 17 (38.6) 2 (40.0) 21 44.7)
Dizziness 5 (31.3) 12 (27.3) 4 (80.0) 14 (29.8)
Anorexia 1 (6.3) 1 (2.3) 0 (0.0) 5 (10.6)
Dyspepsia 2 (12.5) 3 (6.8) 0 (0.0) 5 (10.6)
Diarrhea 3 (18.8) 3 (6.8) 0 (0.0) 10 (21.3)
Glossitis 2 (12.5) 3 (6.8) 1 (20.0) 0 (0.0)
PPN 6 (37.5) 10 (22.7) 1 (20.0) 13 (27.7)
Impotence 0 (0.0 4 (9.1 1 (20.0) 2 4.3)
Loss of taste 0 (0.0) 1 (2.30) 0 (0.0) 1 Q2.1
Incoordination 0 (0.0) 3 (6.8) 0 (0.0 0 (0.0)
Memory loss 4 (0.0 10 (22.7) 1 (20.0) 8 (17.0)
Loss of vib. sense 0 (0.0) 2 (4.5) 0 (0.0 1 @21
Hair loss 2 (12.5) 1 (2.3) 0 (0.0) 1 Q2.1
C.leucoplakia 1 (6.3) 1 (2.3) 0 (0.0) 0 (0.0)
M.weakness 1 (6.3) 7 (15.9) 0 (0.0) 5 (10.6)
Irritability 2 (12.5) 6 (13.6) 0 (0.0) 4 (8.5)
M.anemia 6 (37.5) 19 (43.2) 0 (0.0) 13 (27.7)
Atrophy 0 (0.0) 3 (6.8) 0 (0.0) 0 (0.0)
No Sx 1 (6.3) 5 (11.4) 0 (0.0) 10 (21.3)

TG = total gastrectomy; STG = subtotal gastrectomy; PPN = peripheral neuropathy; Vib. sense = vibration sense; C.leucoplakia = cervical
leucoplakia; M.weakness = muscle weakness; M.anemia = macrocytic anemia.
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Fig. 3. Incidence of symptoms before and after vitamin B12 supplementation.
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Table 2. Treatment results according to the interval of vitamin B12
supplementation

1 month 3 month
interval (n=39) interval (n=15)

Serum conc.(pg/ml)

Pre-treat (mean) 197.7 2459
Post-treat (mean) 503.6 382.0
No. of supplementation 57 3.8
No. of cases below 300 pg/ml 8.0 30

after treatment

B12
(Fig. 3) :
56.4% (22/39),
56.3% (9/16),
56% (14/25)

50% (20/40),

54 11 (20.4%)
300 pg/ml
3
60.9%(28/46), 87.5%(14/16),
44.4%(12/27), 23.1%(3/13)
3)
60 1
, 39 1 5.7
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197.7 (107~207) pg/ml 503.6 (162~2100) pg/mi
, 293.6 (0~1885) pg/mi

39 8 1 6
300 pg/ml ,
200 pg/ml (162 pg/ml) 1 7
3 25 5 300 pg/ml
: 60 20 3
, 38
15 245.9
pg/ml 382 pg/ml .15 3
2 300 pg/ml 2
1 6 ,3 1 300 pg/ml
(Table 2).
200 pg/ml 200~
300 pg/ml 200 pg/ml
16 1 ,
6.6 (3~10 ) 10 (62.5%) 300 pg/ml

6 (37.5%) 300 pg/ml

Table 3. Comparison of treatment results accroding to the interval
of vitamin B12 supplementation in the group of serum
conc. 200~300 pg/mi

1 month 3 month
interval (n=39) interval (n=15)

Serum conc. (pg/ml)

Pre-treat (mean) 225.5 2459
Post-treat (mean) 576.7 382.0
No. of supplementation 4.3 3.8
No. of cases below 300 pg/ml 2.0 3.0

after treatment*

*Fischer-exact test; P>0.05

. 200~300 pg/mi 1 43
1 23 20 3
.1 4.3
23 21 (91%) 300 pg/ml
.3 38 20
15 12 (80%) 300 pg/ml
(Table 3).
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200 pg/ml 6 3
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B12
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Actinamide 6 3
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pg/ml 3
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