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Abstract 
To find out the clinical effects of methylcobalamin on the conservative treatment of 

degenerative lumbar spinal stenosis, the study was carried out as a control single blind trial with 2 
year follow-up in 152 patients, 68 males and 84 females, whose ages ranged from 55 to 85 years, 
average 67 ± 18.1 years. They were randomly allocated into 2 groups, the control group, 82 
patients, and the methylcobalamin group, 70 patients. All had classical history, and physical 
and radiographic findings which confirmed the diagnosis of spinal stenosis. Conventional 
management, including patient education, physical therapy and medication, were carried out 
in every patient and in addition methylcobalamin 0.5 mg was given orally three times a day in 
the methylcobalamin group for 6 months. All patients were followed up periodically for 2 years. 
Most of the patients in both groups showed improvement but there was no significant difference 
between the 2 groups in terms of pain improvement and neurological signs, except neurogemc 
claudication distance which was better in the M-group. 
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Lumbar spinal stenosis caused by degene­
ration is a clinical-anatomic syndromeOl. Patients 
usually present with back and lower extremity pain 
and discomfort, which are exacerbated by lumbar 
extension and relieved by flexion, and neurogenic 

intermittent claudication(l-3 l. Patients usually have 
evidence of lower extremity neurological defi­
cits( 4). The concomitant presence of degenerative 
changes of the lumbar spine is also the prerequisite 
to a development of symptomatic spinal stenosis(5). 
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Conservative treatment is still the treat­
ment of choice in patients who have degenerative 
lumbar spinal stenosis especially those who have 
mild and moderate signs and symptoms of steno­
sis(5-8). Surgical treatment is strongly indicated 
only in the patients who have severe pain, defini­
tive neurological deficit and sciatica(9-ll). 

Although the exact pathogenesis of clini­
cal signs and symptoms is still controversial, most 
researchers believe that entrapment of the neural 
tissue in the central spinal canal, which causes dis­
turbance of vascular circulation in the cauda equina 
and nerve roots and disturbance of intra-axonal 
circulation, is the main cause of pain and disabi­
lities0-4,11,12). Some drugs such as corticoste­
roids, calcitonin, beraprost sodium and lipoprosta­
glandin E are also added in the conservative treat­
ment programme and many studies have reported 
encouraging clinical effects of these substances( 13-
16). All of these drugs improve circulation in the 
entraped neural elements in the spinal cannal03-
16). High doses of vitamins and vitamin derivatives 
such as vitamin B6 have positive effects as the 
adjuvant therapy in nerve entrapment syndrome 
(17-19). However, data from other vitamins and 
their derivatives are very limited. Non-steroidal anti­
inflammatory drugs are used in spinal stenosis and 
complications of the drugs are frequently observed. 

We were interested in finding out the cli­
nical effects of methylcobalmin, a methyl-vitamin 
B 12, as an adjuvant therapy in the conservative 
treatment of degenerative lumbar spinal stenosis to 
find out the possibility of lessening the use of non­
steroidal antiinflammatory drugs. 

PATIENTS AND METHOD 
The study was designed as a randomised 

controlled single blind trial with a 2 year follow-up. 
There were 152 patients, 68 males and 84 females, 
with ages ranging from 55 to 80 years. Included 
were clinical signs and symptoms of moderate 
degenerative spinal stenosis(2,3,8). All patients had 
moderate to severe degenerative changes of the 
lumbar spine without spondylolisthesis as observed 
on radiographic study(5). Exclusion criteria in­
cluded the presence of digestive (including peptic 
ulcer), hematological, hepatic and renal disorders. 

The patients were examined physically and 
laboratory investigations (complete blood count, 
urinalysis and blood chemistry for hepatic and 
renal functions) were also carried out to confirm 
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the diagnosis and establish the underlying diseases. 
Radiography was carried out in all cases. Lumbar 
myelography, computed tomography scans and 
magnetic resonance imaging were also carried out 
in particular cases. If immediate surgical treat­
ment appeared to be indicated, the patients were 
excluded from this trial. 

Patients were all fully informed about the 
trial objectives, methods, and evaluation proce­
dures, and all gave their verbal consent to partici­
pate. 

Patients were randomly allocated to 2 
groups according to the last 2 digits of their hos­
pital numbers, the control (C) group and the methyl­
cobalamin (M) group. There were 82 patients in the 
C-group, 37 males and 45 females, and 70 patients 
in the M-group, 30 male and 40 females. Demo­
graphic data and characteristics of pain and disabi­
lities are presented in Table I. 

Conservative treatment was carried out in 
both groups after a definitive diagnosis was made. 
This included patient education, activity modifica­
tion, exercises to strengthen trunk and abdominal 
muscles, and physical therapy. Non steroidal antiin­
flammatory drugs, analgesics and muscle relaxants 
were also given to the patients in both groups as 
necessary when pain and muscle tightness were 
moderate to severe. Vitamin B I I 00 mg, B6 50 mg 
and B 12 0.1 mg 3 times a day were also given to 
both groups. In the M-group, methylcobalamin, 
Methycobal, ESAI, 1.5 mg per day in 3 divided 
doses after meals, was given continuously to the 
patients for 6 months. 

The patients of both groups were fol­
lowed-up every month for 2 years. The patients 
were evaluated and monitored by orthopaedic sur­
geons who were unaware of the group to which the 
patients belonged. All major signs and symptoms 
of spinal stenosis were evaluated and compared. 
Adverse effects of all medications were evaluated 
by the patients and objectively by the surgeons. 
For analysis of discrete data, the Chi-square test 
was used and for the continuous data the Student­
T-test was used. 

RESULTS 
Biodata of the patients in both groups were 

comparable (Table I). Patients' morbidity and clini­
cal signs and symptoms before trial in both groups 
were also similar (Table I and 2). Most of the 
patients in both groups showed improvement in 
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Table 1. Patients' characteristics and clinical signs and symptoms. 

Gender 
Male 
Female 

Age (years) 
Range 
Mean age (± SD) 

Occupation 
Employed 
Un-employed 

Morbid period before trial (mths) 
<I 
> 1 

Pain on spinal motion 
Mild 
Moderate to severe 

Lumbar range of motion 
Mild limitation(< 15 degrees) 
Moderate to severe limitation(> I 5 degrees) 

Straight leg raising test 
< 60 degrees 
> 60 degrees 

Impairment of deep tendon reflex 
At knee 

Yes 
No 

At ankle 
Yes 
No 

Impaired sensation 
1 root dermatome 
> I root dermatome 

Impaired motor function 
I root level 
> I root level 

Neurogenic claudication distance 
< 1000 m 
> 1000 m 

all clinical signs and symptoms after treatment 
(Table 2). However, 2 patients in the C-group and 1 
patient in the M-group had no improvement and 
surgical intervention was needed after 6 months 
follow-up and these 3 patients were excluded from 
the study after 12 months. 

There was no significant difference 
between the 2 groups in terms of pain on spinal 
motion, limitation of spinal motion, straight leg 
raising test, impairment of deep tendon reflex, and 
impairment of sensation and motor functions (Table 
2). However, patients in the M-group had signifi-

C-group M-group Analysis 
n = 82 n = 70 

37 30 x2 = 1.3 
45 40 p > 0.05 

56-80 55-76 p = 0.5 
66.8 ± 9.3 66.8 ± 8.4 

21 18 x2 = 2.9 
61 52 p > 0.05 

29 25 x2 = 1.5 
53 45 p > 0.05 

18 15 x2 = 1.4 
64 55 p > 0.05 

57 49 x2 = 1.2 
25 21 p > 0.05 

12 10 x2 = 2.9 
70 60 p >0.05 

10 6 x2 = 2.1 
72 64 p > 0.05 

13 10 x2 = 1.7 
69 60 p > 0.05 

68 59 x2 = 3.3 
14 II p > 0.05 

76 67 x2 = 1.9 
6 3 p > 0.05 

59 50 x2 = 1.1 
23 20 p > 0.05 

cantly better improvement in neurogenic claudica­
tion than the C-group significantly (Table 2). The 
need for NSAID, muscle relaxants and epidural 
steroid injections in both groups was also similar 
(Table 3). There were no significant changes in 
blood and urine tests before and after the trial at 
each time of evaluation in the 2 year follow-up 
period. The tests included complete blood count, 
blood urea nitrogen, creatinine, uric acid, SOOT, 
SGPT, alkaline phosphatase and urine examina­
tion. No serious side-effect of any medication was 
observed. 
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Table 2. Changes of signs and symptoms during trial. 

Signs and symptoms Before trial 6 months 12 months 18 months 24 months 

c M c M c M c M c M 

group group group group group group group group group group 

Pain on spinal motion 
Yes 82 70 35 30 18 14 8 8 7 

No 47 40 62 14 72 61 78 69 

Limitation of spinal motion 
Yes 82 70 64 53 56 49 54 45 54 49 

No 18 17 24 20 26 24 26 24 

Straight leg raising test 
< 60 degrees 12 10 4 4 
> 60 degrees 70 60 78 66 80 69 80 69 80 69 

Impairment of deep tendon reflex 
At knee 

Yes 10 6 
No 72 64 82 70 80 69 80 69 80 69 

At ankle 
Ye~ 13 10 2 
No 69 60 80 69 80 69 80 69 80 69 

Impaired sensation function 
Yes 82 70 13 10 7 5 
No 69 60 >3 64 80 69 80 69 

Impaired motor function 
Yes 82 70 10 8 
No 72 62 80 69 80 69 80 69 

Neurogenic claudication distance 
< 1000 m 59 50 25 10 15 2 13 2 12 
> 1000 m 23 20 57 62 65 67 67 67 68 69 

x2 1.19 5.1 7.7 5.9 No data 
p-value >0.05 <0.05 < 0.05 <0.05 
Surgery 2 (2) (I) (2) (I) 

Total 82 70 82 70 80 69 .80 69 80 69 

Table 3. The use of non steroidal antiinflammatory drugs muscle relaxant and epidural steroid during 2 
year follow-up. 

C-group 

n = 80 

Types of NSAIDS 
Tenoxican 20 mg/d 46 
Loxoprofen 180 mg/d 34 

Total day of NSAID use 
< 42 days 63 
> 42 days 17 

Total day of muscle relaxant 
( orphenadrine citrate with paracetamol) use 

< 42 days 70 
> 42 days 10 

Administration of epidural steroid 
Yes 31 
No 49 

M-group 

n = 69 

39 
30 

54 
15 

60 
9 

26 
43 

P-value 

x2 = 2.1 
p > 0.05 

x2 = 1.6 
p > 0.05 

x2=2.16 
p > 0.05 

x2 = 1.2 
p > 0.05 
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DISCUSSION 
Central spinal canal stenosis from degene­

rative changes of the spine can produce direct 
mechanical compression on the nerve root and 
cause ischemia(20-22). The pathophysiology of this 
condition is a dynamic process which can be made 
worse in particular positions of the spine and some 
activities such as walking(!). Recovery of neural 
deficit and pain is observed after postural correc­
tion, activity modification and medication. Non 
steroidal antiinflammatory drugs are commonly 
used in conservative treatment of this condi­
tion(23,24). 

Methy lcobalamin is a cofactor of methio­
nine synthase and its function is as a methyl donor 
in the maintainance of DNA methylation reac­
tions(25,26). It also participates in the regulation of 
neuronal adenyl cyclase signal transduction(27 ,28). 
In laboratory studies, it can promote regeneration of 
degenerating nerve terminals in the gracile axonal 
dystrophy mutant mouse(29) and provide neuronal 
protection(30). In clinical studies, methylcobalamin 
showed statistical improvement in the somatic and 

autonomic symptoms with regression of signs of 
diabetic neuropathy(31) and Bell's palsy(32). In the 
M-group, patients had significantly better improve­
ment in the distance which produced neurogenic 
claudication than the patients in the C group (Table 
2). This finding also confirmed that not only does 
vascular impairment play an important role in the 
genesis of neurologenic claudication but also that 
mechanical compression on the nerve is also in­
volved in the genesis of this symptom. However. 
methylcobalamin has no significant effect on pain 
and other neurological syndromes. Even though 
neurogenic claudication is the most common and 
characteristic symptom of lumbar spinal canal ste­
nosis, its exact pathogenesis is complex and still 
controversial. 

SUMMARY 
Methylcobalamin gave encouraging results 

in minimizing neurogenic claudication of degene­
rative lumbar spine. Further studies on the mode of 
action and clinical efficacy of this drug should be 
carried out. 

(Received for publication on September l, 1998) 
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