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Systematic Review of Vitamin B12 Regimen for Patient with Subacute
Combined Degeneration of the Spinal Cord Following Nitrous Oxide Abuse

Jin Seok Chung, M.D., Min Hong Choa, M.D., Sung Phil Chung, M.D., In Cheol Park, M.D.
Department of Emergency Medicine, Yonsel University College of Medicine, Seoul, Korea

Purpose: The purpose of this study is to evaluate the effectiveness of vitamin B12 treatment in subacute combined
degeneration (SCD) caused by nitrous oxide (N.O) abuse.

Methods: Relevant literature was accessed through PubMed, EMBASE, Scopus, and KoreaMed. All the literature
that was relevant to human use of vitamin B12 treatment for SCD caused by N.O abuse was included. Case reports
were excluded if the treatment regimens were not precisely described. The literature search was conducted by two
investigators during September 2019 for the final publication period. The languages of the publications were restrict-
ed to English and Korean.

Results: Twenty-three published articles that contained 24 cases were included. Sixteen cases among them were
treated with intramuscular vitamin B12 of 1 mg/day and the rest received different doses or routes. Although most
cases described significant clinical improvements, one case showed no beneficial effect due to the patient’'s nonco-
operation. Another case showed adverse events, including spinal myoclonus, following vitamin B12 therapy.
Conclusion: Vitamin B12 has been broadly used for the treatment of SCD caused by N,O abuse. However, most of
the relevant studies were case reports that reported various regimens of vitamin B12 administration. Further studies
are needed to establish a standard regimen of vitamin B12 because the incidence of N;O abuse may increase in
South Korea.
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Records identified

through database

searching (n=209)
PubMed: 67, Embase:77

Additional records

identified through
other sources

Scopus: 63, KoreaMed:2 (n=13)
Records after duplicates removed (n=144)
Records screened Records excluded
(n=144) (n=102)
Full-text articles exluded (n=19)
Full-text articles assessed Insufficient information (n=6)

for eligibility (n=42) Follow up loss (n=2)
Combined therapy (n=>5)
No myeloneuropathy (n=3)
Another etiology (n=3)

Studies included in qualitative synthesis
(n=23, 24 case reports)
Fig. 1. Overview of search process.
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Table 2. Published SCD cases following N,O abuse which treated using different regimen of vitamin B12.

Qutcome

Vitamin B12 regimen

Spine MRI
finding

VitB12 HCY

MCV

Onset  Exposure

Clinical symptom

Sex/age

Author

Better

2mg/d IV for 3d, then PO

85.7() 626() NR C1-C6

108

28

Unsteady gait, involuntary movement
in four limbs, tingling sensation in

stocking glove distribution

F/20

Chen®

NIC

97 (-) 184 (-) 55(1) NR 1mgIM 7 timesfor 3 months
(irregular)

2 year

Bilateral numbness, weaknessin

M/28
both lower limbs

Richardson®

1 mg 3 timesaweek for 6 months  Better

NR NR

264 (1)

100 (1)

20

21

Difficulty in walking, recurrent

M/30

Blanco®

paresthesiain hisarms and legs

Weakness, falls, Anxiety

Better

1 mg 3 times aweek

NR
C1-C6 PC

NR
110(1)
1883(1)

(1)

NR NR NR
116 (1)

28
35

F/21
M/22

Brett®

Better

1.5mg/d IM for 1 month

NI
100(T)

12
NR

Progressive quadriplegia

Dong®

1mgIM 6 times over 2 weeks, Better

then maintenance

Cl1-T11

92(1)

Unable to stand, ascending limb

M/36

Massey®

paresthesia and progressive balance

difficulties

Full

1 mg IM twice per week

116(]) 483(1) cC2C7

9% (-)

8

9

Tingling sensations from the abdomen
to the toes

F/30

Onrust®

282(1) Cervicd PC 0.1mg/dIM for5dthen0.25mg Better

110(1)

92 (-)

4

28

Progressive numbness, tingling

sensation

M/24

Waters®

PO for 1 month

HCY: homocysteine, IM: intramuscular, MCV: mean corpuscular volume, IV: intravenous, MRI: magnetic resonance imaging, NIC: no interval change, NI: normal, NR: not reported, PC:

posterior column, PO: per 0s
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